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CHAPTER I 

THE WAR IN THE AIR 

Air Force Strength Proves Dominant Military Factor-The German 
Campaigns-The British and Russians Strike -Back-The War 

Spreads to Asia-Treachery Enables Japan to Take Advan
tage of the Element of Surprise-United Nations Prepare 

for Decisive Aerial Victories. 

A: this 24th. annual edition of the Aircraft Year Book goes to 
press early in April, 1942, World War II has spread to all 
continents, and now at last among all the peoples trying to 

save our civilized way of life there is the awful realization that air 
power, superior air power, can dominate any military situation on 
land or sea. That lesson should have struck home two years ago when 
the German legions ravished most of Europe with their superior air 
power; and it should have been a self-evident truth when they failed 
to annihilate England because her heroic, amazingly efficient Royal 
Air Force managed to maintain superior strength at home and either 
shot down the Germans or drove them helter-skelter back to their 
own sties. Such was the lesson, the bitter lesson, of the war up to a 
year ago. 

The British were doing fairly well in North Africa for several 
months, their advance against the Axis armies;. paced by American 
pursuit planes and bombers, along with the few British machines 
they thought they could spare from other far-flung outposts of the 
Empire. But they underestimated Axis air strength again. Pausing 
only long enough in April to blast the Yugoslavian armies into obliv
ion with their heavy bombers and attack planes, the Germans went on 
into Greece and took that gallant nation before the end of the month. 
Then they flew at the throats of the British in Libya again. Crete 
was supposed to be the scene of a last stand opposition to the Axis 
thrust to the East. The Germans flew in their air forces on May 21, 

contemptuously using gliders for army transport in defiance of the 
II 
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HELL AIRACOI3RA 0 ER E GLA D 

On e of th e hundreds of Bell hi g h ft re J owcrcd pur~u it Jl:tn s o n g uard aga in t 
Germa n a ltack. 

Briti sh R. /\.F. and Empire troops, and while the R ya l a'y squad 
rons were ranging the neighboring sea . Crete was in German hand 
by June 1, a pitiful example of the effectiveness of sup ·rior trength 
in the air . A nd in those two month s o f success fu l campaig ning 
against Yugoslavia, Greece and 'rete, the Axis had forced the Briti sh 
to keep full strength at home by raiding London. At the same time 
the Axis air forces were show ing increased strength in Libya. The 
British, too, had managed to show air strength, on May 18 when 
they forced the Italians to surrender in E thiopia, also on May 27 

when, with the aid of an American Consoli dated Catalina flying boat, 
they sank the battleship Bismarck , and again on May 31 when they 
settled the upri sing which had menaced their oil supplies in Iraq. 
However small by comparison with Axis air victories, these achieve
ments of the British also were convincing. 

Hitler's characteristic invasion of Russia without warning on 
June 22 was accompanied by the greatest display of air force in 
history. It ranged across a front of 2,000 miles from the Arctic to 
the Biack Sea, falling upon the border strongholds and blowing 
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1 Ill up h<' fore the 1~ us ·ian knew they were in he war. Thi er-
lllan r achc: ry. hccau. e of the clement of urpri e. enabled the ae rial 
im·adcr. o . woop down and take a .tu ndou oil in O\·ie Ay in 
1 cr 01111 ·I and th ir plane b fo re they ould et in the air and de
f 11 I hc..·m:ch · .-cnou h to delude I [i ler into h lievin fo r week 
a: he h a ted . tha he had de · royed the Ru _ian a ir fo rce . He had 

FROM THE NOSE OF A FLYIN G FORTRESS 

A view duplica ted many times in the war . Boeing B-r7E Flying Fortresses in 
fli gh t above the clouds. Photo take n through the nose of a B-I7E with another 
flying ahead . No~e the bomba rdier to the left, and the small ship on the water far 
below . A refl ection of the bombardier's face may be seen in the sighting window. 



BREWSTERS AT SI NGAPORE 

Pulling Brewster Buffalo fi ghters in fl yin g condition before th e uattl e. Th ey wcrr 
repeat edl y me ntioned in di spatches for the dn·asta tin g wo rk. 

crippled it, yes , and hoth the U nited States and P,ritain had to rush 
forth all poss ibl e reinforcements, but the long establi shed Sovi et 
policy of building up air power as rapidly as ]\uss ian resources per
mitted had g iven them a remarkable rese rve. This, with augmen~c d 
shipments fr om their alli es . helped th e Soviet air forces to punt sh 
the German s continuously during the \tVinter o f 1941-42. 

It was a known fact in i\rmy circles that the gallant stand. by 
Greece had been the one thing to upset the German timetable. Httler 
had to settl e with Greece before he could attack Russia. The Gree ~~ 

· era resistance so delayed the German s that they went into Russta sev 
weeks late; and Winter caught their air forces and armies before 
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they could complc c the fir t ea o 1 pha e of he campatgn again t 
the - o ,·iet . 

Yet all this . and all that n-o ne befo re . wa only the beginning 
o f the wo rld cata l ro phc. In he io h o i wha t wa o follow, it is 
diflicult to rl'al izc tha no unit .-\u rut 1 . 19 .. p . d id he C nited ta es 
han . hipm nt · o f a,·ia ion fue l o Japan t be fol lowed 1 day Ia er 
by the establ i:-hment o i a bomber ic rry ·e n·ice aero · he ou h . t
l:llltic and aero~ . :\ frica to the .. ·car Ea . '1 hi - helped the r i i h 
tn launch a great o fTen i\·e in Libya on X on' ln be r 19. Then on 
I >cccmhc r / . \\·hilc her emissar ie - :tctually \\·e re nea o iating ett lement 
,,f ntutual problem wi th the American ( ;o,·c rnment in \\·a hington 
J;q an st rucl · \\·i thout the ligh e~ t wa r ninn- and acco rd ing to the 
1110 t infamo us of the :\xi · precept · fo r ta rting a war-by way of 
the a ir, o n the arne day again t .-\merican \rmy and :\:avy base 

U. S. Army photo 

THE ARMY AIR FORCES CONSOLIDATED BOMBER 

The B- 24, four-engine long-range fast bomber which the British R. A . F. named 
Libera tor. 
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FO R F IGHT A:-.: D F lU li T 

R . A. F . pilots in the Afri can ca mpaign painted a squad ron of · urt i ~s T omah awb 
to look like sharks . 

and neighbori ng civil comm unit i s 'Lt I a rl ITarb r in H awai i. Ianila 
in the P hili pr in es, Wak and oth r islands, and again t the rit i h 
in Hong Kong and Malaya. 

"The J aps dom inate th a ir! T h ir bomb r blast an open road 
for their surface fo rces !" T his simple explanati n came out of the 
Southwest Paci fic hour by hour as those benig hted pawn o f ippon 
swept away nearly all res istance. Two days after P ea r l Harbor , a 
British admiral t ook out from ingapore two of the g reatest battle
ships in H is Majesty's Navy, the "Prince o f \1\!ales" and the " Re
pulse." They went forth seeking battle without any aeri al escort , and 
111 less than I 5 minutes a fte r J apanese torpedo planes let go at them, 
these leviathans of Britain 's naval supremacy sank from sight beneath 
an oily sea; and the J aps went on their way to one victory after an
other, taking Hong K ong , Manila and about 40 per cent of the P hil
ippine domain, dri ving General Douglas MacA rthur and his 
American-F ilipino a rmy into an almost hopeless defense on Bataan 
Peninsula . MacArthur had been forced to give up Manila to save 
it from destruction by the overwhelmingly powerful and ruthless 
Japanese air forces. 

Malaya went the same way, and finally Singapore-all so ftened 
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ior the kill by Ja bomber , en·n a- o her quad ran bearing he 
in i ia of the ri ·in un held . mcri~an and ri i h fi hter a bay 
in he kic 0\·er Burma : and by heer numerical upremacy wore 
out the rc i tance of the , llan utch and other ft ·e r of the Lnited 
• ·a ion in the . • therland .Ea t Indie .. 

It w numerically tron er air power u ported b · urface fo rce 
n land and ea, w ·11-coor inated and o eratin with deY ili h pre

(·ision and r i tcnce-tht: re. ult of pr pare ne in the air- it w 
thi: . r n r air power that carried Japan o one victory after another 

MASS PRODUCTION OF DOUGLAS BOMBERS 

The huge assembly line of bombers moves outside the Douglas plant for the final 
touches in order to speed up production. 
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during h r first four months f easy conque t . :\t Ia t the "nited 
ations knew that if they we re to ave what wa · left and have a 

chance of rega ining that which had be n taken o ca ily, they mu t 
do it with Ul eri r air force trength a dom inantly :upcri r air 
p w r wh ich on ly the nit d tat could pro ide. 

U . S. Coast Guard photo 
GUARDIANS OF THE COASTS 

A U . S. Coast Guard Grumman amphibion and _the cutter "Spence r" leaving port 
on patrol du ty . 
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U. AIR POWER TO DETERMINE VICTORY 

\\ orld-Our Fate-

J\ir rom-

A · this i \ ri tten ea rl in pri l 194-- th nited tate ha 
been al war n lv about foltl- month t it i already appar nt 
that meri an mr power mu t be bllllt up fo r act1on on all 

fr nt . Yer all continent and a ll ea . if th nit d Nat i n a re t 
emerg ictor from a c nfli t that n \ · ri p the \ hoi world . There 
IS n q ue ti n about it. I lane fly r , ma intenan re\\ and a 
con tinuou flow o f air force uppl i in rapid ly incr a ing volume 
m u t be p rovid d in order to bla t out th · n my ever "'here. Every
where that he ha gained a f oothold mu t be the u ltimate scene for 
aerial warfare carri d on la rgely with n rican equipment operated 
a nd kept ervic able by m rican . In every quarter the enemy 
m u t be driven I ack from lands he now occupie , largely by fo rce 
of hi own a ir strength acquired over lon(T years of fi endish toil in 
preparing this holocaust, while non-aggre ·i, e peoples lived com
fortably in the fancied security of peace. O nly the maximum of 
effort here in the United States can provide the air power required 
t o restore that peace. 

China must have A merican planes, flyers, service crews and a 
steady stream of supplies. So must the Pacific islands, A ustralia, 
New Zealand, India, North and South and Central Africa. So must 
Russia, the Near E ast, and above all , E ngland, and ultimately Nor
way, Free F rance and others now era ving A merican help in expelling 
the invaders. 

19 
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THE I. () KJI EED D l RER POOL 

Hundreds o f th ese Lock h ed H.udson bombers have been fm a ll y t !:'led. in . pee led 
a nd se rviced here outside th e fac tory for fl \·;1\Va\· drlivnv to the Briti. h Royal Air 

Fore. - -

All arm ies that we and our all ies send against the nemy frolll 
11 0w on must have some of our ait· powe r . F v n th P.r iti sh wi ll 
continue to need thi s help from us because they wi ll not have enough 
a ir force st rength of th eir own, not vcn in the B riti sh I les . A ll th is 
must be convoyed, and every convoy should have a ir protec tion. Al l 
supply lines must receive the a rne kind of protection, on both Jan I 
and sea, protection against attack fro m the a ir. They must b 
g uarded both going and coming, while taking out personnel, muni 
tions, fo ods and the thousand and one other things needed in a 
campaign, and g uarded equall y as well while bring ing into the U nited 
S tates the raw materials so vital to thi s, the greatest of arsenals. 

The entire \ t\1 estern H emisphere must be safeguarded by our 
air power-all our far-flun g bases in all our neighboring seas, all 
the coastlines, the islands off every shore. Still that is not all. Our 
surface Navy must have more air force than the enemy can pos
sibly bring up for attack at any one place, at sea or in port, through
out the world. At the same time, our striking air forces must be 
numerically superi or on evet-y mission everywhere. And finally, our 
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American air force mu t be built up to a t rength which will enable 
them to take home to the enemy in ever· lai r where th i evi l pawn . 
the cea etc de\·a tating attack- with tho and of ton of hiah 
~xplo ive bomb that mu t obli crate \·cntually hi ar enaJ and 
hi home defen e, in orne ca c ine\·itabl • annihilate h i people on 
the ground and win the war. 

o nation in hi tory ha b en 
ta k . uch fateful re pon ibili y. 

utcome. II that we can do h r 
to date and outline briefl · what 
development of our air power. 

onfront d wi h uch a tupen ou 
:\nd o 1ly h i tory can record the 

t down ome of the work 
re fo r the nea r fu ure 

Thou ands of aYiator ? Th program earl · in I9--l-2 ca lled fo r 
more than a hundr d thou and for ur Army a nd .. 1avy a ir fo rce . 
For the rmy Air Force . the pro ram th n unde r way dema nde 
30,000 traine pilot a year and 1 o,ooo bombard ier a nd naviaa or 
wi th th figure to be doubled a qui k l · a fa ilit ie could be pro-

id d . The p rogram fo r IOO ooo a irplan te hn ician and mechani 
a y a r \\ias t b t ri pled . T he a plan ca ll ed fo r o,ooo t rained 

.J A N. 1942 
OV ER .$1. 500 .000 .000 

IN 1941 

AN NUAL DOLLAR OUTPUT 
F O R THE MANUFACTURERS 

OF 
PL A NES - ENGI N ES- PROPELLERS 

START OF WAR 
SEPT. 1939 

19 29 19 30 1931 1932 1933 1934 1935 1936 1937 1938 1939 1940 1941 1942 
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TH · M RTJ. . B-:16 BOMBER 

With a ll the la test features demanded in combat it ha great fi re power power
driven turr •ts, s •lf-sea ling fu el tanks a nd protec ti\'c armor. It ha- two l'ra tt · 
Whitney x,8so b .p . engines and urtiss four -blade automatic elec t ric full fea ther
ing prope ll ers 13~ feet in di ameter. I gross weight is 26 625 pounds. Used by the 

Army . i r Forces. 

a vial rs and a pr I urlionat numb r f cr ·w m mber , b id s 
a huge for e o( m chani s . The two uranches c mbined w r on 
their way t ward a n aerial army f about t\ and a half mi1li n 
m n, w ith p ssibiliti s f incr asing it b fo re th nd of the war. 

Setting up fac ili t i s for thi s mas training and establi sh ing op ra-
tions bases forth ' a ir f rces was a g igantic task in itself , a hapt r 
VI, on tra ining, shows in con siderable detail. 

P lanes? P res ident Roosevelt in hi s m . sag to ong re s on 
January 6, 1942, set the goal. He sa id that th program called for 
6o,ooo planes, includi ng 45,000 com l at, in 1942, and L5,ooo, m
cluding roo,ooo combat, in 1943. T he 1941 output had been ap
proximately 20,000. In official c ircles it was believed that the 
P resident' s program would be modified to reduce the 194- output 
to about 45,000 planes of all types, in order to permi t retooling of 
some factories for mass p roduction of newer models, thereby avoid 
ing too much obsolescence in service planes. A production of 45,000 
pl anes in 1942 would be a miracle of industrial accomplishment, 
even with a tt indust ry accustomed to being credited with having 
performed such miracles in the past. 

On December 4, L941, Colonel J ohn H. Jouett, president of the 
Aeronautical Chamber of Comrnerce of America, in his annual 
report stated : 
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"The a ircraf manufacturer of Lh tate thi y ar are 
turning ut . everal thou. an more mili ary plane than the mo t 

p imi.tic f ;ov rnm n official dared hope for 12 month a o 
when th y ailed upon the indu try · o eed up i output which 
c,· n lh n wa hrcakin all reco rd . ur out ut of nearl 20 000 

military plan thi year i more than ei ht time the produc ion 
tw year a in 19 9· The dollar volume of more than one and a 
half billion dollar in production of 1lan engine and propeller 
in 1 .p i about tr iple that of Ia t year . The product ion rate i 
ri ing m mh by month. ur en ·nc plant ha,·e now reached a 
m nthl · prod u tion rate of n arl · ix mill ion hor epower, 12 time 
the monthly ra c at the outbreak of the war in Ia e 19 9· 

' That ha b n ace mpli hed b experi nee manaaement e."-
pand ing plant facilitie and rainin the hou and f new employe 
o e entia l to increa e p · due ion. D urinu the Ia t year our plant 
pace ha be n increa cd from more than _- ooo ooo quare feet to 

nearl 46 ooo ooo quare feet , n t countin that nO\\ under con truc
t ion and which will be in op ration with in the n x t ix month . O ur 
a irplane engine and p ropell r lant ha' in r a ed employe fr m 
o er 19 ooo a ear ago to abo ut go ooo at th pre cnt time. \\ e 
are suppl ·in{T the air force of the nited tate , ritain and oth r 
go ernment with more than 30 different type of combat aircraft . 

PRODUCTION FOR WAR 

Part of the B- 25 medium bomber assembly floor a t one of the North American 
Aviation plants. 
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Turb -supe r h;irging cq ui pm nt for ope rations a t unu!'u:tlly hi t: h alli uriC!' and the 
hug P ra tt & Whi tn y T win \ asp 2,000 h .p. engine with hra\'y armor and arma
m ent contri buted to the f1ghting qu a liti es of thi new interceptor fo r the Arm y 

Air Fo re . 

Th y a re in s rvi n a ll continent s and 111 all war zone. Their 
p rf rman e an d r li ab ili ty in action is th . uhj cct of a st ady - tream 

f la uda t ry ffi ia l r ep rts flowin r ha -k h rc fr ) 111 th sc who usc 
them . The vast ly inc r ascd output a nd th fin p rf ormanc mak 
thi s yea r 's achi cvem nt four man u facturer s an in lu stria l miracle . 

"The 1941 record , h w v r , is onl y part f the t ry. I t ha b en 
our first yea r o f r eal pr lucl i 11 for I · f ·ns . 1 u ring the next two 
years our indust ry , its subc ntra tors and othe r companie v. h ich 
a re p repa ri ng to prod uce a ircra ft qui1ment , will b cal l d upon to de
li ver m uch more than a hundr d thousand plane . You w ill r all 
that wh n P res ident R osevelt in hi s lcf en e message of ay I • 

1940, said that h e would like to see the incl u try able to turn out 
5 0,0 0 0 planes a year , it seemed a fa ntast ic f1gure in v i w of the pa t 
both h ere and abroad. We now have ever y reason to bel ieve tha t a n 
a nnual p roducti on r a te of 50,000 planes -w ill be reached sometime 
in 1942. Moreover , not all these planes will be frozen models. O ur 
m anu facturers even now either h ave in the design stage or a re actu
ally experimenting w ith no less than 40 new models of military 
a ircra ft. If the production r ate is not developed as stated here or 
new m odels a re n ot produced to mainta in our superiority in the 
air, it will not be the f ault of the aircra ft industry; it will be due to 
other circumstances beyond our control." 

Further evidence of the gigantic task undertaken by the aircraft 
industry and its ability to supply the necessary equipment was sup
plied by the Subcommittee of the Hoqse of Military Affairs Com-
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mittee with -ongre · man Dow Harter o f O hio, a chairman. fter 
an in\·e ligation £ evera l m nth , the Harter omrnit ee made ub
lic it report arly in February, 19--1 - · f certain a pect of he 
aircraft pr gram, he r port ta ed : 

"\\'h n , m1any wa · huil lin"' up her air for e heginnin in 
..J. ur .\rmy ir C rp had Ic · han r .. ro plane and I, "'OO 

VOUGHT -SIKORSKY PRODUCTION 

Assembly lines of Kingfisher OS 2U-3 Navy observation scout planes at the 
Vought-Sikorsky Aircraft plant. 
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L oadi ng rna hinc gu n bull ls in one of Lhc Vanguards _ nl lo China. 

offic rs, f ur years lat r it had 1,773 plan s and - 07 officers . It 
will be r m mbered that ur g al and author iz d trength of the 
A rmy ir rps was 2, 14 p lan s. Th is was n vcr reached and 
it was n t until 1 assag ct of Apri l 3 rcl . 1 39 that ongrcs 
a uthori zed any c nsid ra bl in r a e in J\ rmy a irplane st rength. 
That Act authori z d a str n h f s.soo J\ rmy planes . \ hen one 
considers the insig nifi canc of the v lume f I usin s g ing t air
craf t manufact urers in the nited ta tes d ur ing the pe riod from 
1930 to 193 inclusiv , he rea liz s immed iat ly that it was not a 
mass p roduct i n busine s and that pla nes were v ry mu h a ta ilor
made' prop sit ion. J ointly the a irpla n ma nu factur rs o f thi s coun
try enj oyed during that peri o I ann ual bu in ss c n i ting f t wo to 
three hundred of the larg r type c mmerc ial plan es and a few h un 
dred each of A rmy and avy milita ry types . uddenl y with our 
own expanded prog ram in r939, together with the la rge orders that 
came from the F rench and Briti h a nd then neutral nations, includ
ing N orway, the N etherl ands and the others, the industry wa 
called upon to make the most dras ti c expansion that could be con
ceived. This entailed the building o f thousands of feet o f additi onal 
floor space, acquiring and installing of a dditional tools, increases in 
managerial and superviso ry personnel, which was a terrific job, and 
the training of thousands of wod<tnen. In 1939 the airplane manu
facturers of this country employed f ewer than 30,000 people, by the 
end of 1940 our airplane, engine and propeller plants had increased 
the number of employees to nearly 200,000 and in December of 
1941 double that number was employed in the industry or about 
390,000. 

"The aircraft industry itself was faced with a tremendous prob-
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lem in finding the neces ary c:killed per onnel needed to operate the 
vastly expanded plant . In order to accompl i h thi it was learned 
that indivi ual manufacturer- ha e'·oh·ed a program of training 
ine.:· rienced people. Thi wa done b · e tabli hing night chool 
in cooperation with local cho I authoritie where in truction could 

gi en o pro pective em loyee . The in tructor~ in the e chool 
w re rovid d by the compani and in thi wa · a lar e re ervoi r of 
kill d workm n wa created durin th e rio of e...'<pan ion of the 

indu try. Th beneficial re ult of the fir t xp riment alonu thi 
lin hav ju ifi d u in thi pro ram throu hout the indu try. and 
have made po ible the enorm u- development and rowth which ha 
tak n place. The further u ilization of thi p ro edure will mak 
po ible the till further expan ion whi h will be nece sar · to 
a hie,•e the rodu tion he ule of 194 . 

Thi ec ial ommittee ha i ited man of the !!Teat a ircraft 
manufacturin lant of thi countr . \ e ha e ob erved hop meth-
od in mall plane factorie and in tho e ' here fou r-engine bomber 
and other type of plane are manufactured . Tremendous stride 

TWIN WASPS READY FOR WAR 

Waiting to be packed for shipment at the plant of Pratt & Whitney Aircraft. 
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Or v ill e Wrig ht ( I fl ) w h o w ith h i bro th er W ilbur in vented the a irpla ne. a nd Guy 
W . Va u ~h a n , J.Jrc: sidcnt of 'u r t iss- \ right Co rpo ra ti o n , inspect a \\-r igh t l' n~ inc a t 

th · ompan y s new plant in incinn at i. 

have been made in th e us of too ls a nd ma ·h inery in the bu ild ing 
u f a irplan es , and a pproved m thods o ( mass pr 1 uct ion whcr pos
sible ha ve been intra luced an I a ss mbly lin ' S omewhat simila r to 
tho ·e in the autom t ive indu. try have been in sta lled t fa cilitat 
and speed up the p roduction o f plane . 

" As is now generall y known, the vVar D epartment has nnt be n 
content to depend sol ly upon the ex panded fac ilities of the a ir r:1 ft 
industry itself !Jut many o f our promin ent manufacturers with gr a t 
experience in the production o f civ ili an merchandi se and with known 
reputations fo r manageri al ability have been called upon to procluc 
airplane parts a nd huge assembly plants have been created into which 
these parts a re being and will be fed, so that the flow o f fi ni shed 
aircraft will continuously increase . A ll in all, thi s Special Committee 
finds the aircraft manufacturers have been made up of forward 
looking business men who have had tremendous problems con f rant 
ing them during the last several years, but who have surmounted 
most obstacles and are performing a most important and patriotic 
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r.·tc to their c untry . ome m i a ke have been made which i 
nly natural. hut th indu t ry when reque ed o do a job ha pro

c • d d to perform it in he mo approv d :\ mcri an fa hi on. 
··v ithout di d in the ac ual prod uc ion figu re of mili a r · 

aircraft today you can gra p the tremend u t r ide hat have been 
made in h o ·ear when we know that our output of militar · air
plane of all type in January, 1940, num re 26 . In u u t 

l, we p roduc d more plane than we d i during the en tire fir t 
. ix month of 1 40. In De mb r roduccd about thrc 
!im the num cr f plane that we d tc ·an 111 n h 
Ill 1 ..J.O. 

Fr tn many other ffic ial ou rcc thcr were report o f a mo t 
ncou ra ing kind ab ut the inc r a ed p rod uctio n and the fi ne pe r

f rmanc q ualitie o · ur a irpla ne . In J a nuary 19-l - in r pon e 
t a req u t from P re iden t Roo e' elt. the Federal ffice o f Fact 
and Figur is ued it fi r t · R eport to the ation, o ularl) named 
the l\ [acLei h report a fter \r hi bald 1f acLei h. able director of 
tha t ur au. T he report tated : " \\ e n w haYe four type of combat 
pla ne b tter tha n aJ1) thin« y t p roduced abroad o fa r a i 
known. . . . merican bomber t ·pe now in ma product ion are 
up ri r to those built an \ h re e l e in th w r id. till bette r model 

a re on the way. 
o small part of the cred it f r th xcell nt production capaci t 

o f the industry at this tage o f the onfl i t mu t be CTiven Lieutenant 
neral H enry H . mold h ief of th rm) i r Force and R ear 

Adm iral J ohn H. Tower , hief o f the ureau of e ronauti c of the 
a vy. There i a long record o( their far ig htedne in plan nina 

with manufacturer their des igner and production managers, fo r 

U. S. Army photo 
THE CESSNA AT-8 

With two J acobs engines, it was one of a fl eet used by the U . S. Army Air F orces 
in multi-engine training. 
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AC RES OF BE E CH RAFT AD A CED T RAI ' ER 

Final assembly depar tment of Ar my tra iners in lhe plant of Beech Aircraft Cor
pora tio n. 

the day when the wh le in dust ry would be ca ll ed upon to go into 
full -out schedules. T he ind ustry, in fact , has b n do ing con iderablc 
"war mobili zation" planning with the War a nd avy Departments 
over a period of 2 0 years. As a result of this I ng- range planning, 
there are many new developments un der way, not exper imental but 
rather , actually in product ion and promising soon to g ive the enemy 
one jolt af ter another. I t is no id le boast that H it ler 's hordes and 
the J aps have some fr ight ful surpri ses coming to them. 

P art of the speed-up progress can be attri buted to the eminently 
successful standardi zation of parts and installa tions which has been 
carried on by the indust ry and the A rmy and N avy. It ha saved 
time in production of these parts by limi t ing the number o f different 
shapes and sizes. 

As a result of long-range planning , too, aircraft experts fo r 
many months have been training the arti sans of other industries, 
the motor car plants for example. T hey have been in the a ircraft 
plants learning the intricate and d i ffer~nt methods of aircra ft manu
facture, while the aircraft people have been in the auto plants assist
ing in converting them into adequate factories for airplane parts. 
The results of more than 30 years of design , engineering research 
and development, as well as the "know-how" of aircraft construction 
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EXPORTS OF AERONAUTI CAL EQUIPMENT 

FROM U. S . A. 

BY YEARS 

SEPT. I939 

$ 117 . 000,000 
E X PO R TE D I N 1939 

1928 1929 1930 1931 1932 1933 1934 1935 1936 1937 1938 1939 1940 1941 

FRONT VIEW NORTHROP "FLYING WING" 

One of the " mystery" planes under development in 1941. 
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T HE FAIRCH IL D PT- 1QA 
Ar my tra ine r powered by a R a nger engin e. 

a re being p laced at-the di sposal of the m ot r ca r a nd a lii d in lustri s 
fo r th eir use in contributing to the product ion p rogram. 

A nothe r facto r in p lacing t he a ircraft c mpa n i s wel l out in front 
in the p roduction race has been their pla nt t ra in ing program s, car ri - I 
on s ince orde r s for war p la nes first comme nced ar ri ving f rom E u rope, 
as m entioned in the Harter r eport. 

The progressively extensive n eeds of the B ri t ish , R uss ia ns. 
Chinese and D utch fo r A m eri can eq ui pm en t could no t have been 
fo reseen; and it accoun ts f o r the r ela ti vely sm a ll number of pla nes 
possessed by our own a ir forces a s w e ente red the wa r . A s the tem po 
of the war increased the d em ands from abroad , la1-ge r numbers o f 
p la nes w er e sen t overseas to the oth er a ir forces - T he A m erican 
services r eceived only a very sm a ll per cent of the number built a nd 
delivered_ That is one r eason, and possibly the only vali d r eason , 
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why our own air force could not u e much effective st riking power 
a oon a war wa forced on the t:nited tate . It wa s not t h ro u o-h 
lack of fore ight on the part of the air force them elve . 

The long-range bomber program i a fine ex ample of plan ning 
year before the war. Toda ·. American fo ur-engine bomber - the 
Boeing }·lying Fortre and the Con olidated L iberator-are ·ea r 
ah ad of anythino- that the enem · can produce· and the) ' ill reta in 
their lead in performance throuo-h all po ible refinement . T he wo rk 
of all manufactur r in ofar a cen or hip r e triction permit :i 
de cribed in detail in the Ia t chapter of thi vol ume a long with g e n
eral item of development in pro re which hould have con ide rable 
influence on the improved perfom1an e of ai r raft before thi war 
end . 

\ t ivit ie of the m1y and -avy a ir fo rce the ita ll y im por
tant work of other Federal bureau - dea lin o- wi th ae ronauti the 
great trammo- program the manner in which th i gene ration f 
private fl er now become part of ci\ ilia n d ef en e the place of the 
air tran por t ind u try in t he \ a r effor t and ome activ ities of the 

L EARNING T O MAKE ALLISON ENGINES 

An ope rat or ex plains to a tra inee how a mul t ip le spindle drill press drill s and 
counter-drills 42 holes a t one time in the cra nkcase. 
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a erona utical so i t i · a nd a 
pages, a long w ith th · act iviti es 
make up o u r a ir p wer. 

ciation - all an· d ·scrib I in the - t· 

of the manufaclur<:r: b cau e they 

A RYAN V FOR VICTORY 

Ryan PT - 2 1 primary trainers with Army Air Forces cadets at Ryan School of 
Aeronautics. 
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THE U. S. AR MY AIR F O RCES 

l'npre edent d Expan i n- pectacular r upe n or Equi p-
ment-Th i\ lacL i h R port- Rep rt ccreta r · of \ Va r 

:\ rnold ' c cription f \ \ a r P repara-
f the \i r Force ·- T he ombat 

1r 

O N January 14 1942 the 1acLei h . report to the nation from 
the F ederal O ffice of Facts and F!!!ure tated: t pre ent 
the Air F orces fo rm the cond la ro-e t branch of the A rmy. 

y mid-year ir For e t rength will hav pa d the 750 ooo mark, 
and will be e ·pandino- rap idly . Through wide re i ions in the re
qui rements, approximately 2 ooo ooo more men a re expected to 
bee me elig ible for the ir Forces. . . . In performance our rmy 
A ir orp can be red ited with pectacular f) roo-re s. Our new 
achievements in performance were accompli hed not with specially 
buil t power uni t but with engines in r gular production . . . . 

merican bomber t) I e now in mass product ion are superior to 
those built anywhere in the world. t ill better models are on the 
way." 

The above statements made after America's entry in the war 
supplemented the comments of Secretary of War Henry L. Stimson 
in h is report fo r the fiscal year 1941. H e said in part: "The func
t ions of modern air power which have been developed and demon
strated during this war have vitally affected previously approved 
methods of warfare. T hey have been carefully studied by our own 
A rmy and have powerfully a ffected our plans and organizations. 
F or tunately our own A ir Corps has kept itself in the fo refront of 
this development even before the recent startling disclosures of the 

35 
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TAKI G ON A LOAD OF LIGHT BOMBS 

conflict itscl f. J\ meri can c nstructi n has been in the van of the 
prog ress which is n w mak ing p ss ible a strikin rr ann of extreme 
mobility and phenom nal range. The devel pment of ur flyin g fo r
tresses, which have just demonst rated their uprem · characteristics 
ove r Ge rmany, was begun by th /\ meri can A ir oq s in I934· 

"The r ecently demonstrat d diec liveness o ( a ir p wer as against 
sea power in the con fined limits o f the Med iterranean has suggested 
revolutionary poss ibilities fo r the defense of American interests in 
the similar seas of the south western Pacific . It has also suggested 
the enormous powers of a hemispheric de fense which , radiat ing out 
from the manufacturers and tra ining g rounds o f the United S tates 
and taking advantage of our now existing ocean and continenta l 
bases, may strike at and ward off aggress ive hostil e sea power long 
before it is able to approach our shores. 

"Acting in well-trained cooperati on with our g round forces, o ur 
shorter ranged dive and attack bombers are supplementing and ex
panding in warfare of rapid movement the demolition and counter 
battery work formerly the exclusive role of our heavy artillery. A nd, 
guided by the carefully worked out detection systems of home de
fense which are now being installed throughout our seacoast states, 
our swift interceptors and fighting planes are planning to defend 
our large cities from approaching enemy bombers." 
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To cope with the t remendous problem inYolved in the rapid ex
pan ion of . rmy avi:1tion the \Yar Department on June 22 19-P 
announced the creation o f the Army ir Force to be organized 
into ~ 1) The Headquarter m1y ir Force 2 ) the A ir Force 

ombat ommand (3) the ir orp and ( 4-) aH other air unit . 
~fajor 1 ncral (now Lieutenan General ) Henry H. Arnold wa 
made hi f f th rmy tr Forces retaining al o hi po it ion a 
Deputy hief of taff (for ir ), an appointment dating f rom 
< ctober 2 -, Ig_to. 

In April 1941, Robet·t .. Lo,·ett was appointed i tant ecre-
tary of \ Var for ir, an office which had been a ant ince 1934. 
~ i nce December 194-0 l\Ir. L o, ett had been 'orking a a peciaJ 

a i tant to the ecretarv of \\"a r, and in hi new po t he wa 
rightly regard d a a key~ figure in the air a rmament program. 

The Headquarter rm) ir Force included the Chief of the 
ir F o rce and a eparate Air taff organized on conventional 

U. S. Army photo 
U.S. ARMY PARATROOPS IN TRANSPORT 
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NEW BOEI G 

Latest of a long line of famous long -range four -engine bombers, this 194 1 model is 
the la rgest and most powerful bomber in quantity production. 

Ge neral Staff lines, w ith a hi f of A ir taff, ccretaries , Air 
Ad jutan t Gen · ra J, A ir In specto 1·, and 1 ecial di vis ion s fo r pe r onnel 
(A-r), a ir intelligence (A-2), operat ions and t ra mmg ( A-3), 
ma teriel and supply ( -4), a ir war plans , budge t. . tati stic and 
public r elations branch. T he main purpose of th tr taff \\ a to 
prepare the essential overa ll plans fo r the A rm y ir Forces, and 
lhis setup obviously gave A rmy av ia ti on a cons iderab le m ea ure o f 
autonomy w ith in the War Depa rtment f ramcw ric 

The A rmy A ir Forces was composed of two main branche_, the 
Air Force Combat Command an I the A ir o r ps. T he A ir Force 
Combat Command was the s triking force in U nited S tates a ir 
power , and was headed up from June to Decem bet· by L ieutenant 
General Delos C. E mmons, with headqua rte rs at Bolling F ield , 
Washing ton, D. C. Af ter Gener a l E mmons' transfer to head up all 
Army air and g round fo rces in the Hawaiia n Department foll owing 
our entry in the war, the commanding offi ce t· o f the A it· Force Combat 
Command was Major General Carl Spaatz, form er chi ef of the A ir 
Staff. · 

The Air Force Combat Command was a logical outg r owth of the 
GHQ Air Force, created in 1935 to fill a definite role in our national 
defense team-a powerful, mobile, striking force, ava ilable for any 
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contingency. The ombat ommand wa diYided into fou r comple e 
air force c verin the en ire con in ntal ·nited tate . The could 
operate indep nd nlly 1· a one air or e ' ith the land o r ea 
force . Each air force con i cd of four majo r clement the Bomber 

ommand for de troyin ho_ ile objccti c , the Interceptor Com
mand f r dcfen c. the up rt mmand r r clo e cooperation with 
ground troop and the Ba e ommand for maintenance of flyina 
equi ment in the field . 

The ir orp with Iajor eneral \ Ya lte r R. \\ eaver as ct
ing llief in the ab ence of Lieutenant General eor e H . rett wh 
had bee me eputy upreme ommand (for ir ) of the Hied 
I•orc in the outhwe t Pacific . could be re<Ta rded a the a r enal of 
the ir Force from \\ hich A yin equipment and trained per onnel 
\ ere d rawn . The Chief of the tr rp al " a r e pon ible for 
r e earch and development of militar air raft and allied equipment 
[or all major maintenance, and fo r fe rrying p lane from the factorie . 

U. S. Army photo 

PREPARING FOR A HIGH ALTITUDE FLIGHT 

An Arm y pursuit pilot is " oxygenated" before taking off on a flight several miles 
above the earth's surface. 
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LOSE- P F BELL AIR ACOBRA 

The insigni a on th e cabin doo r of this Bell Aircra ft Airacobra 
cannon-ca rryin g fighter plane is in the .) 1st Pursuit Group of th e 

F orcrs. 

hows that this 
. Army Air 

To carry out these vast and va ri ed act ivit ie the "hi f of the 1r 
Corps had a n Executi ve Assistant, who in turn had a istant s for 
Admini strative P lan ning and for T echnical P lann ing ; \djutant 
General ; Judge Advocate 1enera l ; h cal ffi ce r and Inspect r 
General ; also Assi tant hiefs of the A ir orps for Proc urement 
Services (Materi el); Supply and Ma intenan e Ser vice ( i\ir ·ervicc 
Command Buildings and Gr unds D ivision ) ; Ferrying erv ices 
(Ferry Command ) ; T ra ining er vices (Flying T ra ining Command 
and T echnical Training ommand ) ; and A rmy A ir T raffic ervices . 
As part of this new organi zation of the A rmy A ir Forces, the 'vVa r 
Department also created an A ir Council to rev iew periodica lly a nd 
coordinate properly all maj or aviati on projects of the Army. 

U nder the heading of "all oth er a ir units" as contained in the 
War Department announcement , we may place the interesting devel
opments in connection with the A rmy A ir Forces overseas. These 
were not included under the Air Force Combat Command which 
covered the continental United States only, but were attached to the 
regular Army forces in the various outlying departments and defense 
bases and commands. As illustrating the increasing recognition of 
the importance of air power in modern warfare, it may be noted that 
in the following areas high ranking air officers with wide experience 
in other branches of the Army were placed in command of all A rmy 
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fnrn·: . air and ground. in the rc. pec tin· area . Thi wa. in line with 
the mo~t ad\'anced milita ry t ra te ~y a developed abroad. Lieu enant 
Jeneral F rank ~I. And rew had the Cari bbean De ren e Command; 
~ f a j r .encral .erard . Brant, . ·ewfoundland Ba e Command : 
l.ieutenant .en ral Delo C. Emmon , Hawaiian Department · Major 
(; ncra l 1 Icnry . Pratt. T ri nidad fen c mmand : Iajor eneral 
Jam c. 1ancy. ommanding nited tate rm Force Briti h 
U . . In , me of the e ca e a unified command with an dmiral of 
th :\a,·y in charge wa . . t up. 

O n :\[arch -· £9-12 · the \\.a r Department announced that he 
P re idcnt had appr ,·ed a reorgan ization o f the \\.ar Department and 
the rmy. flee j,·e [arch 9 · 19-J.-. The new trcamlined organization 
provided und r the ecreta ry of \Yar and the Chief of taff a v\ ar 
11 pa rtment ; ncral , ta ff . a round Force, an ir Force and a 
. en ·ices of uppl ommand. all with headquarter in Wa hinoton. 
In add ition, uch number of o\·cr ea department ta k force . ba e 
c mmand . d fen e command , command in theater of operation 
and other command a mi ht be ncce ary in the national ecurity 
w re provided. 

nder that set-up L ieutenant Genera l Henrj H. 
ommandinCY General rmy ir Force droppinCY hi 

of hie£ of the . rm ir Force and Deput hief of 
The function dutie and power of the 

CONSOLIDATED'S MASS PRODUCTION 

rnold became 
former title 
taff for 1r. 
General, . ir 

One of the Conso lidated Airc raft Corporation's ya rds showing the famous four
engine Liberator bombers and Catalina flying boats r eceiving finishing touches 

out-of-doors, . 
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THE RTIS P-4oF WARIIA\VK 

La tes t of a long li ne of pursuits whi ch h:t \' e bern menti o ned in di.palchc. re
pea ted ly from th e war th ea ter in Afri ca a nd Asia. 

Force mbat ommand , and 
transferred to the ju risdict i n of 
Air Forces. 

th 
mmanding 

t r orps we rc 
·en ral, . rmy 

Major eneral J ph T. f.c . arney, who was a ociatcd with 
L ieutenant General Frank 1\II. ndr ws in the organi zation of the 
GHQ Air Force in 1936, was made ] eputy hief f taff, s cond to 
General Marshall , on March 9, 1942. 

W ith the eli mination of the Air orps as such and the ombat 
Command, the streamlined organi zation consisted f an . ir ~ tafT 
as outlined previously in thi s chapter , a se r ies o f numbered ir Forces 
(such as the 1st, 2nd, 3rd and 4th in the continental nited tate ) 
and several specialized commands ( including the T echnical Trainin cr 
Command, F lying Training Command, Ferrying Command, as previ
ously described) . Operations were in the hands of a group o f Opera
tions Officers (such as Air Ad jutant, F iscal Officer and P ublic Rela
tions Officer ) and a newly created Director of M ilitary Requirements 
(with six assistants, including Director of A ir Defense, D irector of 
Bombardment) and Director of T echnical Services (with five as
sistants, including Director of Communication, Director o f Traffic 
Control and Director of Technical Inspection). 

The best way to evaluate the tremendous expansion already under 
way in the Air Forces early in 1942 is to see the picture as it existed 
a few years ago. In October, 1941, General Arnold in an off the 
record address at W est Point, subsequently revised for release, made 
these interesting comparisons: "Before the emergency, say about 
the time of the Munich Pact, September, 1938, we had roughly 
2,000 officers and 20,000 enlisted men, at a time when the German 
Luftwaffe was training an air giant of a million officers and men. 
We had one small-output training center, composed of Randolph and 
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K •lly Fi ·ld . . at . ·an . nt nio, Texa . which raduated hree cla e 
a year , u ually lc .. than too pilo in ach cla . \Ye had about 
1.000 comba type airplane compared wi h a otal of 2 -oo today 
a total built up in pite of hea,·y diver ion of plane abroad . \\ e had 
a handful of plane out i e he con tin ntal · nited tates a again t 

c mbat type in forei n en ice unit toda ·. 
··\\·e had lc than 20.000 enli te men as aaain t more han 

1 .ooo today. \Ye had two or three hundred aviation cadet a 
a Yain t h more than 10,000 now in training. \\ e had about _ 000 

llliccr a a ain t a pre em trength of nearly 17 ooo. 
.. uring 1940 and 1941, e.xpan ion wa piled on expan ion like 

plyw od until we arc now embarked upon a program which caJl for 
th traini ng o£ 0,000 pilot ro.ooo bombardier and na ·igator and 
100.000 m chanic and technician per ear to man an organization 
of e.·panded group . which if we me t our objecti e \ ill gi e 
u an ultimate trength of 41 000 officer and 6oo,ooo enl i ted men 
in lud ing auxiliary per onnel from other bran he of the erv ice-
or over four time the t rength of the \ hole rmy a ha rt time ago. 

U. S. Army photo 
THE MARSTON STRIP 

Douglas A-2oA a ttack bombers landing on one of lhe portable runways developed 
by the Army Air Forces. 
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MORE EA LES \ ITH WARPA I ~T 

Lockheed P -38, Lightning, pursuit pla nes on fl yaway rkli nry to the . S . Arm y 
Air F orce . . 

" ow as t equi pnP nt. I n t ltc heavy uum bcr ti ·ld Ameri an 
types are vast ly sup ri or t a ny su h planes produced lscwhcrc in 
the world. The [Boeing ] D-17, even in its orig ina l form in 1<)3:1 · 
represented a long head start ov r any of the heavy bomber .- of 
foreign nations. Th e A ir orps ' champio ning of the long- ra tl"l' 
multi-engine type has been amply vindicated , and has enab led it to 
go into large production without d rastic changes. The ceiling and 
speed have been rai se I t more than 35,000 feet and over 300 mile 
per hour, respectively, throug h the usc of turbo-supercha rgers . 
Armor, leak-proof tanks, power-driven turrets and ta il g uns have 
been incorporated to make them even better fi ghting machines than 
they were. 

"The four- engine Consolidated B-24 bombers have made an im
pressive record with our Air Corps Ferrying Command , and as the 
"Liberator" with the R.A.F. Coastal Command, where it has been 
found so maneuverable, in spite of its size, that it has been used as 
a fighter a-gainst German bombers, fighters and submarines. N ew 
versions of the Boeing and Consolidated heavy bombers will have 
truly startling performance. 

"Likewise in the medium and light bomber fields we are produc-
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ing at I a t one model of each ypc which i generally rated abo,·e 
imilar type - of forci •n manufacture. The ·orth American B-z 

and the ~lartin I -- , in he medium bomber field are superior o 
any foreign medium bomber in range, peed and load abilitie . In 
the light b mbcr field the A-- -t DiYe bomber and A-20 Attack 
h mbcr. both made by Dougla . arc uperior to an enemy plane in 
their cia .. . accordin to \rmy te t . The A-_o ( e..,port DB-7B ) i 
.-o fa:t that th l~riti h u e it a a night fighter under the name of 
' 'Ilavoc ... Cnmhinin the b t fea ure of the attack plane and a 
light. fa~ homhcr. the .\-20 i de i 1ed fo r u e with ground troop . 
:-1 cdi tl r ahead to bomb ho tile ammunition dump bridge troop 
conccmration and larger ob ta lc than demand the u e of dive 
hcunhcr.. 

"In the pursuit-fi hte r cia we have lona reali zed that a diffe r-
entia ion wa · r quircd between high altitude interceptor , medi um 
altitude anti-bomber fighte r and heavy fire power ground troop and 
anti-tank aircraf t. The e type have frequently cau ed confu ion 
among commentator "ho ha ' e overlooked their pecial ized 
function . 

'Before the e..'pan ion we had an ex perimental order fo r I 

urti P-40· , a fir t cia fighter. Modification \\ ere nece a ry in 
the original P-40 and ,,. e have incorpora ted them in to the later 
ver ions of the P-40 erie and our other fiahte r plane -armor plate, 
leak-proof tanks, more rugged landing gea r f r unprepared field , 
and e pecially g reater fire power. 

"Thou and of P -40' haYe been bui lt and de livered to pilot in 
our squadrons and to the B r it i h who ha,·c fo und them uperior to 
the Hurricane fighte r . The P-40B' and P -40 ·s (T omahawk) and 
P--toD and P-4oE' ( Ki ttyha\\·k) have g iven an e..'Ccell ent account 

M ARTIN ARMY BOM BERS 

One of the main B-26 assembly lines in lhc plant of the Glenn L. Martin Company. 



4 TR "R l·T YI ~. \R J, OK 

It is powered by the Allison engine, a nd used by th e . . Army Air F orces a nd 
tbe R. A. F . 

of themselves against the L uftwaffe in the 1 iddle East, and in other 
theaters of war. 

"Our other medium altitude fi ghter is the Bell P -39 A iracobra, 
which is being produced at a satisfacto ry rate . In actua l opera t ions 
the P-39, as a type, is demonstrating itself as supe rior to the newest 
versions of the Spitftre and M esserschmitt 109 in the m dium alt itude 
field . 

"In the high altitude class we a re getting good production on the 
L ockheed P-38 twin-eng ine interceptor, a type which in high speed 
tests against other pursuits or in combat activity against bombers 
leads both the H urricane and the Spitfire. E clipsing this , however, 
is the new single-engine Republic P-47B high altitude fighter. " 

A further indication of the tremendous expansion of the Army 
A ir Forces is found in the amount available for obligation in the 
fiscal year ended June 30, 1941, as compared with the year before. 
The 1941 fig ure was $3,892,769,570 as against $243 ,931,388 for the 
year ended June 30, 1940. · O f thi s huge total, approximately 
$3.42s,ooo,ooo was for airplanes, spare engines and parts. As an 
indication of how this figure was dwarfed by the total for our first 
war year, it may be noted that from July I, 1941, to January 3 1 ' 

1942, the total for airplanes, engines and parts is over $r2,6oo,ooo,ooo. 
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The etup for air combat group hawed a corre ponding in-
crea e. In 1940 the goal was et for 24 group a total which wa 
rai ed to a - 4-group e..xpan ion program, announced January 1941 
to be attained by the end of the ·ear. In ctober . 1941 howe, er , 

ecretary tim on announced a new goal of Combat Group . 
. ft r the entry of the nited at in the war, the ight were 
rai ed further till but no definit announcement wa made a o th 
numl r of roup . The ir Fore trainin program i de cribed 
111 hapter I. 

THE REPUBLIC THUNDERBOLT'S TRIO 
Standing in front of the Curtiss propeller, first four-blade propeller to be used on 
a n American fi ghter type plane are left to right Hart Miller, Republic vice presi
dent and director of military contracts, Alexander K a rtveli , Republic chief engineer 
and designer of the Thunderbolt, and Major Russell Keillor, Air Corps factory 

representative. 
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THE LTEE 0-49 \ '1 'JLA. 'T 

ed by th Army Air For e fo r ob. crva tion li ai<on. 

en raJ A rn ld fr qu ntly cmphasiz ·d the nc cl o f a l:oo rdinat d 
prog ram for the a ir f rces so that th number o f pilots the number 
o f mechanics, th numl er f a irplan . and the oases for operating 
those a irplan s w uld be ava ilable at the same time. In a recent 
te timony be fore a ng ress ional mmitt e h sa id: 'vVe are x
panding s me of our present fie lds, and we ar also building n w 
fi e! Is. Whnn you a re fl ying, and pa rti cu larly when you a re carrying 
out t ra ining, th re comes a time when the a ir gets saturated with 
a irplanes, beyond which yo u have the da n er £ calli ions an I a high 
accident rat . o rather than go through any such unfor tunate itua
ti on as that, we prefer to build new schools where we will not have 
that overlapping in the air. 

"In general, most of our fi elds will be located in the central part 
of the United States. However, we mu st have a certain number of 
our combat fields on the coasts for combat purposes. A long the 
Atlantic coast we are trying to have our Lases so located that , in 
case of threat, we can concentrate the necessary number of combat 
planes in any locality, whether it be the Boston locality, ew York. 
P hiladelphia, vVashington, or wherever it may be." 

In the continental U nited States, const ruction, enlargement and 
improvement of air bases during 194I was carriecL on at a breath
taking speed under the direction of the A ir Corps Building and 
Grounds Division, in cooperation with the Corps of Engineers. 

In its role of defender of the entire W estern Hemisphere, a 
national policy of the highest importance, the United States needs 
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othe r air ba c a outpo t ·. ]·u ling. r pair an upply tation m 
the Atlantic. the Pacific, the aribbean , outh • merica and 
are being apidly built up, o rne in our own po e ion other by 
lo ng-term lca:c from Englan , and till othe r in clo e coope ration 
with Latin . \m rican o untrie . 

. \ itl' r o ur ntn· in the wa ·, o ther trateO'ically located oYer ea 
ba. c · in thl' Hriti I; I lc .-\ f rica and . \ ia we re ru hed to completion. 

Th · cng incc r:; i the ... rmy .\ir r - ha\· made a reat con-
tributi 11 t l aerial warfare with the d ,. I pm nt of a portable teet 
la11dinrr mat whi h co uld b in tailed a - a u able rnilitar · airport in 
l wo ()r tlm;:c day · . a11d repaired within a few m inu e after bombina. 
\\ ' lwu joined t •ether. the panel: fo rmed a ontinuou run way r · o 
ft: ·t widl' and .000 feet I n . and w e re capabl of beina u ed by all 
t.' pe · oi military airplan . ir m the n ,,. t and fa te t fi ht r p lan 
to the heavy b mber · . 1 lail d by ·cne ral . rnold a 'the ear' 
gr ate · t achie,•ement in aviation · th teet landin cr fi ld wa in tailed 
an I t ted at Iar_t n . . ·., durinu the lara - a le _ rmy maneuver 
in thl.! late fall f I 4 r hence the term · 1a r t n tri p. · 

In add it ion t thi specific rmy d elopment the \ ar Depart-
ment announ ed n ·ovember 27, 19-P that th \ rmy ir Force 
would · 1 erate in the c n tructi on o f 'F li o-ht trip along high 
way . Th i proj ect, fo te red fo r over ro year b Lieutenant olonel 
,·l dman . Han k \i r orp Ferr ·in o- ommand, wa a uthorized 
l1y th I e f n H io-hway ct of 1941. Their u e a mergency Iand
ino· fi ld and a l o fo r the di pe r ion of military a ircraft \\ as r egarde I 

f the hi a he t importance by leadin o- a ir offi er . Both of tho e 
nne ti on with the air ba e ituat i n are definitely in the 

ai1· war s trategic plan for defen e of the co untry, spe d ing delivery 
of warplanes . and offensive operations o r ea 

I n ord er to xped ite the delivery of m ili ta r ) a ircraft under lend -

THE FLEETWINGS BT-1 2 

A £tainless steel basic trainer for the U. S. Army Air Forces. 
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P IP E R J -3 FOR TILE AIC\lY 

T he Arm y Air Forces cal l it L-· 9. 

lease on Jun 5, 1941 th ' See r ·tary o f \ Var establi shed the F errying 
ommand unci r the "hi ·( of the :\i r "orps. with "o loncl ( now 

Brigad ier enera l ) R obert ()Id s in command . Uuring th fir st ix 
months o f its ope rati on ove r 1 .ooo American-!Juilt IHJmhers were 
fl own by A ir q s I•e r ry ing ·ummand pilots from the factoric. l t) 

M ontrea l or Newfound land , wh ·rc they wer ·turned on:r t \TI ·:RU 
pi lots who fl ew them across the . \ t Jan t ic, or to i\ f ia111 i, where Pan 
A mer ican A irways took them ove r for dcliv T Y to ,\ fr ica via Brazil 
and the outh A tlant ic. The F erry ing ·omma nd d id more than 
3,000,000 m iles o f flying in the fir ·t s ix m onths. 

Included among the types o f bombers delivered were the Lock
heec.l H udsons, Boeing fortresses, Conso lidated L iberato rs . and l"oii 

soli dated Catalinas, all o f wh ich had a n excel ! nt range. 
Genera l A rnold gave a v ivid desc ri pt ion o f the act ivit ies of the 

F errying Command as follovvs : ' ·Do yo u remember the di ffic u lt ie. 
encountered by the A ir Co rps when it ca rri ed the ma il in I 93-~ ? 
W e are doing a somewha t s imila r job with our ,\ir Cor p fe r ry ing 
Command, but on a much vaste1· sca le and with much more success 
and g reater efficiency. 

" There were cogent reasons why the A ir F orces undertook the 
project of transporting a irplanes f rom the factori es to their poin ts 
of departure from our shores. O bviously the Briti sh couldn 't spare 
the pilots to do it. W e could. O ur pilots, sta rved for equi pment as 
they were, needed the training in navigation, weather and rad io flying 
that a coast-to-coast ferrying service would give them-and on the 
latest, hottest equipment. ... 

"We are also running a Trans-Atlantic service, from Washington 
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to cotland . ix on olidated -- 4 [Li erator] bomber are u ed 
an on each trip new crew member receive training a pilot co-pilo 
naYigator radio operator, aerial engineer and e--unner. Radio opera
tor mu t be pecially rained in Briti h ecret code in order that 
they can proper!· identify anti-ai rcraft location balloon barrage and 
dang<'r ar<'a when th y enter the c m at zone. The B-24 i fa t 

n ugh to r the wat r in 1 _ h ur at ,.. per cent power and 
f r unaL ly it i fa tcr than • ·azi plane normall operating over 
·c tland . 

"\\ c mu t be prepa red to fly aero the or th . tlantic or to 
f llow a outh rn route to Cai ro, or to tran fer operation via Ala ka 
t h..u ~ : i a . O r jump from Hawaii aero the outh Pacific to inga-
p re. th D utch Ea t Indie or . tral ia. In fact the ir Corp 
Ferrying ommand i prepared to opera te and i operating around 
the world. It naYigator are tudyino- a Jobe -not map -and they 
will lak a b mbe r to T ibet or Tro if you CTive them 48 hours 
notic .· 

In the autumn of 1941 unit of the ne\ ly created rmy 1r 
Fore . recei' ed thei r 'bapti m of fire under the mo t reali tic 
po ible condition in connection with the large- cale rmy maneu
' er· in Louisiana during eptember a nd in the battle of the Carol i
nas ' in ovember. The . ir Force , throuo-h th ir or p and the 

ir F orce Combat Command, played a major role in the t ra inino- of 
more than a half million officer and men of the expandino- a rmies in 
the tactics and technique of joint air-e-round operation . 

In describing the part airc raft pla_ ed in the fir t phase of the 
war gam , General Emmons a id that almo t 8so rmy, Navy and 
Marine Corp plane to k part. T he planes consumed about 
4,0oo,ooo gallon of ga aline, flew about 40,000 hours and covered 

THE T A YLORCRAFT L-S? 

Army "grasshopper" plane with 65 h .p. Continental engine. 
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HAMILTON STA, DARD HYDROMATIC PROPELLERS 

Awaiting shi pment from the plant. 

some 8,ooo,ooo miles between 3,000 and 4 ,000 miss ions. T rad they 
been carrying real bombs and firin g real bull ets they would have 
dropped some ro,ooo,ooo pounds of bombs a nd shot app rox imately 
7,soo,ooo rounds of ammunition. 

Except for a spectacular demonstration of precision bombing 
from an altitude of rs,ooo feet by I2 Boeing B-I7 Flying Fortresses, 
heavy bombers did not take part in the maneuvers as such. The 
North American B-25 and Martin B-26 medium bombers did effective 
work, and the Douglas A -20-A attack bomber turned in a top-notch 
performance in fast, low flying bombing and strafing operations. The 
Douglas A-24 dive bomber, similar to the SBD "Dauntless" of the 
Navy, received its first tryout in the L ouisiana maneuve1·s, and in per
formance characteristics proved superior to the German J u-87 "stuka". 

In the pursuit-fighter class advanced models· of the Curtiss P-40 
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ric were u ed, Bell P-39 . \iracobra Republic P -43 Lancer 
(precur -or of the high-powered P-47 Thunderbolt fighte r ) and the 
Lockhe d P-3 twin-engine interceptor. 11 the e plane came 
throuah with flying color . 

In addition to the e combat type a la rue number of North 
. \merican -47 and tin on 0-49 ob ervat ion plane were u d . 
The Loui iana man u\·er aw the fi r- t 'ara hopper quad ran' 
r ·gular liaht plan · for clo e Jiai on work . Thi pro ed o ucce 
that the u oi ev~:ral type of li ht plane wa a reatly ex tended 
duritw the arolina maneuver . 

i\Ir . Lewin H. Barringer . lider peciali t \.ir taff reported : 
'The glider d ,·el pmcnt of the rmy ir Force i making teady 

progre . The fir l f our exper imental troop glider ha been uc
cc full ) te t flown at \ right F ield . everal different design of 
the e big glider will be put through tatic and flight te t before the 

COMPLETING CURTISS PROPELLER BLADE 

Wearing sa fety goggles and a nose and mouth protector, an expert uses an electric 
high-precision machine to give a perfect finish to a Curtiss electric propeller blade. 
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pho to 

UELL AIR AC 13RA P R S IT 

In ac ti ve se rvice with the Army Air Forces. 

present expe rimenta l p rogram is complct . \ V e sha ll then kno \\" from 
comparative evaluation which de ig ns of these motorl e craft will 
be used for pr duction to supply tran spo rtation for our ai r -borne 
troops." 

The training of A rmy A ir o rps officers in g li der op rati n wa 
initiated during the first week of ] une, 194 T, under 'v\ a r Dep;utment 
contract at two civilian schools, the E lmira Cliding A rca 'oaring 
Corporation, E lmira, N. Y ., and the Lewis ·chool of Aeronauti c ·, 
Lockport, Ill. Early in January , 1942, a new g lider training s ·hoo l 
for officers of the Army Air Forces was opened at 29-Palms, ·ali r ., 
a desert community 6o mi les from I aim Springs. O n account o f 
the favorable weather conditions it was expected that g lider training 
would be concentrated in the new civilian-contract school, the 29-
Palms Air Academy, where several hundred g lider pilots could be 
trained during 1942. The students were tra ined power-plane pilots, 
and received an average of 30 hours of instruction in gliders of the 
two-place TG-r (Schweizer) and TG-2 (Frankfort) types. The 
training included several hours of dual glider towing by powered 
aircraft, instruction in different types of glider launching- by auto-



THE U . R n \IR FORCE 

mobile winch, and airplane tow-and e..~peri nee in pot Iandin 
becau e ab olute preci ion i far more important in the landing of 
powerle aircraft than i ne e sary for powered aircraft. thor
a u h und r tanding of weather i an important adjunct to g lider 
tr~ ining a a highly de,·eloped weather-con ciou ne i e entia! to 
glider operation . 

The mplo ·ment of parachute troop in ' ·vert ical envelopment · 
of enemy line ~ and defen e i u ually credite to Ru ia t he idea 
then I in b rrow d and further dev lo ed with out tand ing ucce 
by the • · azi . It o happen , howe,·er, that the n ited tate rmy 
wa th fir t to make c:xperiment with paratroop at Chanute F ield 
Ill.. in . \ pril 19- . In line with the p tacula r development of th i 
{ chui JUe in \\" rid \\ ar II he "nited tate \ rmy or anized it 
fir. t battalion of -oo paratroop durincr the wi nter of 1940-41 a t 
F rt ennina, a .. under the command of 1ajor \1 ill iam M . v ile . 
Known a the -or t Pa rachute Battalion, the ai r infant r work had 
progre d o ~ ell that thi pecialized fo rce ' a bein g reat!) e..~-
panded. emon tration of their acti' it) w re ama na the hi crhlight 

f the Louisiana and Carolina mane ll\ er . 
n December 17 19-P the th ann i\ er a r' of the \ ri o-ht 

broth r ' fi r t fl ight, in the atmo.pher f a w ri d full · a \vaken d to 
the capabilitie of the airplane in war and in comm r e the oili er 
Trophy for I -J.O wa a warde I to men ' ho ha e accompli hed " out
stand ing u . in hicrh alt itude fly ino- by th de' elopment of the 
tu rb - upe rcharge r. ' 

FAIRCHILD PT-1 9 ARMY TRAINERS 

On the line a t Spartan School. 
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HIGH ALTIT UDE P ILOT 

A member o f the Boeing F ly ing Fo rtress testing crew in hi gh a ltitude gear , with 
BLB oxygen mask, fl y ing suit a nd parachute. 

Vice P resident Henry A. Wallace, on I ehalf o f the a tiona l :\ ero
nautic Association and act ing for P res iden t Rooseve lt, made the 
presentation at the Capitol to D r. Sanford A. Moss , scienti st, of the 
General E lectri c Company, and to the U nited 'tates A nny 1\ ir 
Corps, represented by Maj or General Walter R. W eaver , Act ing 
Chief of the Air Corps. 

The turbo-supercharger has made possible the eminently suc
cess ful performance of the high-flying four-en gine Boeing B-1 7D 
bombers, the fast Lockheed P-38 interceptor, the R epublic P-43 
"Lancer" and P -47 "Thunderbolt" fighters, and other high-altitude 
planes which have demonstrated their efficiency. 

Most of this development took place at Wright Field, "nerve 
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c nt ·r uf th .\ir orp Ther no better place to fini h thi 
un· y of the pro rc of the · nited tate rm · ir Forces in 

19-P than w ha,·e a glance at \\"right Field . 
Durin y the Ia. t half of 1 '4l the \\"right F i 1e1 · E xperimental 

I )ivisi n in r a eel it active re carch pr ject by I - to 1 per cent 
mainly a: a r ul t of (I) £,·er-incrca ina number of ne\\ plane 
111 Hlel: . 2) D velopment of troop-carryinu ~I icier and air-borne 
ta~k ior · tran:port equipment. ( 3 vel pm nl of .:-pcc ia l weapon . 
e:pccially tho~ in fire power. (.~) Incrca ing n(Yinecr in problem 
in d •velopin ma production method a nd the mi ion of the ex
t nd d en· icc te t pha e. ( - ) Inc rea ed development on power 
plant . uch a uperchar in CJ' e.'\:ten ion ha ft in u dual mtation 
propeller and g a ring . ( ) Applicat ion f new m tal alloy , 
materials pia ti and manufacturing and fabricat ing proce es. 

FOR HIGH ALTITUDE FLYING 

At the plant of the Firestone Steel Products Company, where beverage containers 
were made in peace time, high pressure oxygen cylinders are now made for 

protection of pilots at high altitudes. 
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B rigadier ene ra l . P . Ech I A · ·i. ian t 'hi ef of the . \i r Corp. 
for P rocurement, gave a n example o f the kin d f wo rl · ·ar ri I on a t 
Wrig ht 1-i ld, and incidenta lly on f the ma ny rea:on: fo r incr a d 
cost of a ir planes . H e aid : " f majo r im po rt a nc i: t h · m· d of 
fire control in tallation which p rm it th a im ing of al l .t.: un:-; in .· a llt-d 
on an a ir plane from a i1w l centra li z d cont rol point. Th . e in talla 
tions [or the Jon •-ra ng b mber ha ,· · ad dc I to tlw co. t ni 
each airplane. " 

SPERRY ALL WEATHE R LABORATORY 

Sperry aviation equipment is tested here in tempera tures as low as 35 deg rees below 
zero. 
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THE U . S. NAVY AIR F O R CES 

:\[ a nitud :\aya\ .hiation' \\'ar 1 a k- The 1\IacLeish "Report 
t o he. - ~ti n"- h. a r Adm iral T wer R p rt on the \ ast P re-

1 aredne r ram- :\ w qua lr n raani zed- ircraft 
rder d for H undred o£ \ \ .ar hi p - ew Develop-

ment - Improv d Performan e of a al Aircraft. 

A· \merican part icipation in the war entered. the fou rth month 
of 1 .p the Navy' air fo rce w re fi htina in many zones of 
conn ict and patrolling Ya t ar a over both the tlantic and 

Pacific . The I ng range vi ion. the kn wl dge of the ' ital importance 
of . ir P wer which the able officer o f Naval A' iation had displayed 
by pr ' I aring to the utmost fo r the cr iaantic ta k ahead had shown 
111 0 t g ratify ing results in the heroic achie, ements of Navy flying 
per onnel in racr ing battle fa r over ea and too, much nearer home 
where tim an l aga in they encountered enemy prO\\ lers of the sea 
and pr vented them coming dangerousl) d ose to our coasts. A gener
ation o f fl ying m n in the U . . av) had devoted their careers to 
preparat ion for thi s war effort. In his annual report for the fiscal 
year I941 Rear Admiral J ohn H. Towers, Chief of the Bureau of 
Aeronautics of the avy, described in considerable detail how these 
preparations were progressing. T he report of Admiral Towers sup
plied much background information to supplement that given in the 
MacLeish " Report to the Nation" on January I4, 1942. 

" \ i\Then Japan struck," stated the MacLeish report, "we had 17 
battleships, and I 5 more being built . vVe had seven aircraft carriers, 
and I I more being built . vVe had 37 cruisers, and 54 more being built. 
vV e had I 7 I destroyers, with 193 more being built. We had II3 sub
marines, and 73 more being built. 

"That is by no means the whole story of the Navy's progress in 
I94I. By N ovember 194I , the Navy had commissioned 25 new com
batant ships. It had added 2,000 planes to its hangars and its aircraft 
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BREW T ER ll 2A- 1 Ul\"E llOl\.lllER 

The Bucca neer, powered by a I ,6oo h .p. \Vright Cyclone engine. 

carriers. I ts new chain of overseas bases exten led far into both 
ceans, and it had nr II d some 5 ,000 new offi c rs and m rc than 12 

t imes as many men. 
" In those ro months 3..J-5 n w combatant ·hips >f many kind s were 

under construction, as well as 96 aux iliary vcs cis 243 mine craft. 
22 5 patrol boats, and other fl oat ing equipment gen rally ove rlooked 
in accounts of battles at s a, hu t ss ' nti al if the m ' 11 - Jf -war arc to go 
into action. 

"Vi/here were they being built ? J\t shi pyards up and down both 
coasts and as far inland as the G reat Lakes , where even submarines 
are born . At the beginning of th e yea r , 72 private yards were bu il d
ing sh ips fo r th e Navy. By ovcmbe r there were r 33 yards- not 
including the Navy's own 86 yards. 

"The air is as impot·tant to the avy as the sea . T h avy's plane 
complemen t of rs ,ooo has been increa ·ed . Lcfore the war en tered 
the shooting stage the Navy-and the Mar ine Cor ps- had more than 
5,000 pilots. Thousands more were in tra ining. It is interest ing to 
note here that last July the rate of enli stment fo r naval aviation train
ing was eight times the rate in May, 1940. A g reater rush was to come. 

"The Navy alone has 34 air stat ions. I n J acksonville and at Pensa
cola the Navy has in operation two of it s greatest new tra ining stat ions. 
A third is in Corpus Christi , Tex. T he Coq)us Chri sti Stati on shows 
what Americans can do when they decide to put their backs into an 
effort. In just ro m onths a flat, dese rt area of sand and scrub was 
turned into a modern city, a city with miles of streets and rumvays, a 
city of permanent buildings with leagues of water mains and power 
lines, a city with one purpose-to help build an air fl eet for our Navy. 
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.. All thi expan ion o f air and ea force ha led to a va t increa e 
in na ,·al hore e abli hment . 

" American ailor and marine are now ernng m ewfoundland · 
they arc e rving at ermuda; they are erving at Great Exuma 
L land in th ahama · they are erving at . ntiuua Jamaica 
J .u ia. and Trinidad in the Caribbean and in riti h Guiana in outh 
:\mcrica. In the ac ific ou r ailor and marine hold a fa1·-flun•T 
ba tion f ba e pr tectin u from would-be invader from \ ia. 

g reat deal of work ha gone into the development of tho e 
o ver. a. ba -. :\ ecr tary .l-:11 x p int d out. what we o-a ined in the 
de troyer trade with B rita in wa not ba e but the right to build ba e . 
I f n · a(Tain t attack from the air and attack by ea had to be in-
tailed . Dockyard . coa t artillery, barra k . line of uppl for gun . 

food and coal workmen to do the build ino- were needed. Nearly half 
a billion dollar wa pent in developing ou r ba e Ia t year. 

The -avy' ta k today is twofold-it ha the 0 Teate t battle of 
it life o n it hand , and it also ha a tremendou dcfen ive pat rollino
job to carry out. The avy like the r t of u , i at war with 
Germany in the \.tlantic, with Japan in the Pa ific, wi th Italy in the 

1Ied iterranean. At the same time it mu t poli e wi th Britain the ea 
lane from Iceland to the bulge of outh \mer ica and , ·ith the 
Briti h Dutch, and u tralian Navie , the va t Pacific a far a 
• ingapore. F io-hting hips "hich mi o-ht oth n' i e b u eel to atta k 
the Japane e avy mu t serve a two o-reat mobile arcs of tee! guard
ing all ou r ontinental coastline. 1 hey mu t e that Ge rman hips do 
not mcnac th route to and from the a tern port of outh and 

entral . \ m rica. The) mu t k ep J a pane e h ip clea r of the \ estern 

U. S. Navy photo 
THE U . S. S. CARRIER "HORNET" 
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CO OLI T ATED Pl3:! -z ORO, A DO 

Long- ran g four -engine pa l ro l bomber for lhe ... · 'avy. 

Hemisphere f rom the Straits of 1agell an to the ~ orthern lkr ing 
Sea. T hi s is a naval probl m with ut parall 1 in hi st ry . . 

"Long b f re P earl Harbor , th avy's abilit y to g l\· a ~1 d tak e 
severe blows had been show n in the wate rs b t\\' een Amenca and 
E urope, in the months wh n it was obey ing the Pres id nt' s command 
to shoot fi rst. 

"The Navy and the Mar ine 'oq s nt red th \\'ar with an un 
precedented peacetime strength. Their complements of fi g hting f rces 
a re being increased w ith a speed that can be matched by no other 
nation on earth at thi s t ime. T he Navy 's u ltimate st rength rests 
soundly on t he resources, the spirit, and the capac ity o f thi s country 
to carry to completion a plane and shi pbuild ing p rogram yea r before 
we though t it co ul d be done." 

Issued some weeks before the N avy aviation program was ex
panded to an objective of zs,ooo planes an d 30,000 pilots, the ann ua l 
report of A dmiral T owers fo r the fi scal year 194 I showed how the 
program had developed step by step w ith dwind ling hopes t ha t 
America might remain out of the war. Parts of hi s report fo llow: 

~'The Naval Aeronautic O rganizati on was authori zed by Cong ress 
dunng the past year to increase its com plement to r s ,ooo airplanes . 
This directive became effective on July 19, 1940 , and since t ha t date 
the Bureau of A eronautics has d irected its effo rts toward the ea rly 
consummation of thi s program. A n orderly plan was established to 
augment the plan already prescribed in order to p rocure the addi-
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tiona! airplane required ove r and above the IO ooo-airplane program 
prcYiou ly authorized by onare . 

··• \ parallel training and ba e faciliti proaram wa e tabli hed in 
order to upport the increa ed number of air lane authorized for 
naval operation . The trainina pro ram wa immediately tepped 
up with C-'\:i ting facilitie and on )larch 1 19-J. r a di rective was i -
ue for the additional hare tarion required. \ a re uJt of high 

pri rity i,· ' II t their con tru tion . n w train in tat ion were well 
alono- toward completion at the do e of the ·ear. Detail on ne\ · 
tation and facilitie for naval aYiation appea r el ev.rhere in thi 

report.· 
The • · aYal Aviation training program i de cribed in Chapter I. 
' The De troyer-B ri ti h-Ba e Trade g reement accompli hed by 

the Pre ident of the ·nited tate during the yea r, dmi ral Towers 
report d, will great! ' extend the operating area of naval aircraft. 
\ \ ith ba e e tabl i hed on the ite acquired it will be po sible for 
pa rol plane to keep under surveillance va t off- hare ocean area 
tim · extending the out r defen e of the ·nited tate far to the ea t 
in the \tlantic. 

era! new quadran were e tabli hed during the pa t year but 
th e- full fo rce of the expan i n program will not become effective 
until next year. How ver , the primary train ing quadran organi zation 
wa: in r a e I t take the tudent load a it progre i el increased. 

'"Two in- h re patrol squadron were organ iz d with si...-x airplanes 

THE MART IN FLYI G BOAT "MARS" 

Designed and built for the U. S. Nav} by the Glenn L. Martin Company, the 
"Mars" is powered by four 2,ooo h.p. engines and is capable of flying to Europe 
and back without stopping. It has sleeping quarters for a crew of 13. It could 
car ry 150 men fully armed. The space in the hull is equivalent to a 16 room house. 
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C RT! SS S B2C-r H ELL IJI\"ER 

One of the U. avy's la test d ive bombers, lhe S B2 · - J i>- for air raft carrier U S(' . 

assig ned t each. The a ircraft units fo r the '\\.a :-, hingtun, ' ' .l\u rth 
Carolina,' 'Curti ss,' ' lbcmarlc,' 'Tang i r,' ' Pocontoke, · 'Larnega t.' 
and 'Biscayne' were organized and equi pped. 

"The a ircra ft complement o f batt leships and c::t rri rs was rapidl y 
replaced during the past year with new and mo r , mode rn equipm nt 
which reflect d lessons learned during the fi rst yea r of the present 
war. Innovati ons included better performance, armo r plate, heavi ·r 
armament, sel (-scaling gasolin e and oi l ta nks, a nd oxygen equ ipment. 

"These sh ips we re acquired during the yea r fo r the support of 
naval aircraft: three a ircraft tender s, th e 'Curti ss,' 'Albemarle,' and 
'Pocomoke'; one a ircraft escort vessel, the 'Long I sland' ; and eight 
destroyers which were converted to the patrol-plane-type tender. 

"Two plastic training a irpl anes a rc being purchased in order to 
study the material under test and to determine its serviceabi li ty in 
operation. Cont inued effort will be made to increase range, perform
ance, armament, and defensive qualities of naval aircraft by experi
ment and research. A step in this direction was the establi shment of 
test units at San Diego and Norfolk to relieve operating units of thi s 
load and to improve current test procedure. 

"Deliveri es of two training-type airships were effected and six 
patrol-type nonrig id a irships are on order. Funds for 21 additional 
patrol-type airships were included in pending supplemental estimates. 
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' llocation of fund b' the Pre ident a of June 30 1941 total 
't99.I - J, .oo. Ex enditureof allocated fund i a follow 

For aircrnit and aerona icaJ material .... . .... ...... . . .... . . 
For equi~ge of vessels .. . .. . ..... ....... . . . .. . .... . ...... . 
For f cihties and equipment .. ............ ...... . . .. ... .. . . 
!~or agric_u l_ ure, .industrial and o her commodities, and articles . . 
!·or admm•strntl\·e expenses .... . ...... ..... ..... . ..... .. . . 

1- ,66 , 2 1 .00 
2 ,1 00 ,000.00 

,ooo,ooo.oo 
1 ,3 -o,ooo.oo 

- 4-o.oo 

'_ a val aircraft a ign d o the F leet articipated in all Fleet 
pr blem and tactical e..xerc i es during the yea r including joint Arm 
and ·av exerci e in the aribbean and Ha\ a iian area . Con tant 

pe ration and training were conducted in both area ' ith empha i 
being placed on the practical te ting and development of idea and 
m thod currently being u ed in the E urop an con flict. The expan ion 

U. S. Navy photo 
THE NAVY'S "MEN OF MARS" 

An enlisted student learning electric arc welding from an instructor in a Navy 
school. 
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U. S. Navy ph oto 
NAVY GRUMMA S I FLIGHT 

They are fi ghters sta tion ed in the West Coast a rea . 

o f the A tlantic F ie t, organ izati on of the S uppor t For ·e, a tut s ttton 
o f bases on B riti sh terri tory , and increas ing demands on the neutrality 
patrol resul ted in a rei cat ion and r ·o rga ni zati n of b th a ircraft and 
supporting fac iliti es. T he o rth 1\ tl a ntic was added to the Ii t of 
those areas in which naval a ircra ft 11 w ·ond uct routine perations . 
A total of about 1,226,900 hours was fl own during the y a r: this is 
more than so perccn t g reater than that of last yea r. 

"The scale of fli ght operat ions inc ident to deli v ry o f new and 
overhauled a irplanes to both ser vice and training uni ts increa ed t r -
mendously during the yea r. Approx imately 2,750 such fli ghts were 
made, most of them being tra nscontinental. It is considere I mo t 
desirable to afford operati ng personnel a n opportuni ty to v isit manu
facturers' plants when acquiring new equipment, and thi s cont inues 
to be done as often as possible. However , in order to speed up de
liveries of new airplanes and decrease the time a pilot is away from 
his home station to a minimum the first Tra ining T est and Acceptance 
U t:its we~e formed at San Die~o and Norfolk. T he fun ctions of these 
umts are mtended to include taking deli ve ry of the a irplanes from the 
manufacturer, conducting thorough inspection and test of the structure 
and engine units, installing certa in items of Government- furni shed 
material, such as automatic pilot equipment and armament , compen
sating compasses and calibrating radio equipment; in short , doing 
everything necessary to have the airplane in a 'ready-for-operation' 
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statu wh n th quadron ferry crew a rri ve . o well ha thi plan 
work d out in the deli very for en·ic of patrol plane that it i no\ 
intend d to e tabl i h th ree more uch un it . ne at e\ York, one 
in the Lo Angeles a rea and another in the M iddle \\ e t, to take 
cleJi,·ery of all ervice ai lanes e."Xcept train r . 

'Le on taught in the current confl ict abroad a re being con. tantly 
anal •zed and tud ied. Con iderable rev i ion of technique concernin 
the u e of ox ·gen equipment ha been occa ioned during the year. 

ther development . uch a pec ial recogn iti n and locating de' ice . 
pract ical le on in the fie ld of am1or and armament the appl ication 
of gl ider warfare to national defen e the tra ining and u e o f para-

hute troop and the inc reasing impor tan e of aerial photoa raphic 
reconnai an a re bein thorough! on id r d . The alue of dive-
bombing, fi r t introduced b the . Navy i unfort unate) beina 
demonstrated abroad, to the detriment of the Hied cause. D evelop
m nts in thi field cont inue. The U . rm 1r orps reque ted 
and it repre entati e were g iYen a eri of demon tration in dive
bombing at orfolk durina the year in addi t ion to lectures and actual 

THE U . S. S. SPERRY 

The Navy's new submarine tender named in honor of the late Elmer A. Sperry, 
inventor of the Sperry Gyro and other aviation precision instruments, and a 

pioneer in submarine construction. 
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AVY BEECH R AFT JRB-1 

A special obse rvatio n a nd utility Lran. porl. 

Ri g hts in div ·-b mbing planes . F urther ollab ratinn with th . rmy, 
including the assig nment f iavy a irplane to the first Air orps 
Dive Bom l ing T 1·a ini ng D etachment at rlando Fl rida . and the 
? etail of ex r cri enced naval aviato rs to them as instructors, is currently 
111 prog r ss . 

"On Jun e 30, 1941, there were r ,577 nava l av iator and 6og 
naval av iat ion p ilots on duty in the Aeronautic rganiz.:1tion, while 
a total of 3.467 student pilots of the avy and Mar ine or p were 
in training in the heavier~-than-air craft and six we re in training in 
lighter-tha n-air era ft . There were r ,5 I 2 a val R ese r ve officers of 
the class A-V ( N ) on acti ve duty, and 3,104 aviat io n cadets in 
t raining at naval air stat ions . There w ere T, 29 aval R serve av ia
tors of all classes on acti ve duty , and 335 aval Rese rve officers on 
duty in a non-fl y ing status. 

"There has been an increase of 48 per cent in the number of 
pilots in the Aeronautic O rgani zation of the Navy during the fiscal 
year 1941. A comparison of total pilots available Jun e 30, 1941 , and 
June 30, 1940, is sh own below. 

Regula r U .S .N .. .... 
Naval R eserve A-V (NY.·. ::::: :: 
Naval R eserve other than A-V (N) 
Enlisted N avy (NAP) ... . . ..... . 
Regular M arine Corps ..... . .... . 
Marine Corps Reserve A VC . . . . . . 
Marine Corps R eserve other tha n 

AVC ........... . . .. ... . . . . . . 
Enlisted Marine Corps . . . . .. .... . 
R egula r U.S.N. (retired) ...... . . . 

Total Pilots .... . ... .. .. . . 

T otal Pilots 
as of 

June JO , 194 1 
HTA LTA 
1,577 
I ,512 

J17 
609 
296 
117 

40 
52 

5 

19 

19 

T o ta l Pilots 
as of 

June 30, 1940 
HTA LTA 
I, 104 

903 
120 

.)87 
193 
76 

28 
45 

3 

3,059 

1 0 

10 
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·on June o, '9-P there were -1-7 1 enli ted per onne1 on du · 
in the ~ ·ayaJ Aeronautic O rganization. Of the e II 2 1 3 were a ,·ia
tion rating . omparati\·c r for aviation rating on duty June 
30 19-J.O, and June 30, 19-1-1 are as follow- : 

\v1ation facbinist's [ates . ........... . 
Aviation i Iet.alsmiths. . . ............ . 
Aviatio n arpenter's 1\lntes ...... .. ... . 
Aerogra phers ......... . ...... . ... . .... . 
Photographers .. . ... . ................. . 

viation Ordnancemen . . . .... .. .. .. . . . . 

Totals .... . . ..... .. . ...... ..... . 

19-P 
7.467 
1,9 19 

Increase 
3,0 1 I 

76 7 

"The Fir t Marine ir raft G roup conducted training and tact i
cal e..'erci e with the Fi r t Iarine Divi ion at Guantanarno Ba 

uba and participated in Fleet land ing exerci e in the San Juan
ulebra Ar a . lVIarine couting quadran Three, t. Thomas, . I., 

was temporarily assign d to and operated with the First Marine 
ircraft Group during Fleet landing exercises . All t actical squad

r ns completed the p rescribed gunnery e..--::ercises . The training of 
Marine Corps . iation personnel i proceeding satisfactorily . 

The overnment i now beginning t o reali ze r etu rns on experi -

BOEING N AVY TRAINERS- N 2S-1 
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BETTER THA . A Y GEl{ MA . T KA 

Douglas A-24 d ive bombers with the . S. Army Ai r Forces, simila r to the . ' avy 
BD-3 D a untless. 

mental investments in its ability to spec ify many f aturcs in future 
production aircraft which a re direct and important cont ribution to 
improved performance, reli ability, and opera ting effect iv ness and 
versatility of all combat types of nava l a ircraft. 

"The production program for the next two years has been crys
tallized around experimental a ircraft which have been made pos ible 
by the increased approp riat ions of the last two years . It was neces
sary in some cases to prem ise production on the prototypes prior to 
flig ht testing. T he desig ns were so advanced, however, that the 
general characteri stics were establi shed, the on ly element of ri sk 
being necessity of minor changes . The policy of p rocuring two 
a irplanes to each promising experimenta l desig n, when economical, 
has been adopted in order to accelerate tes ting and to provide insur
ance against se ri ous delay in case of accident or loss. 

"An outstand ing des ig n of scout-dive bomber reached the stage 
of flight test s during the year. New contracts were awarded for 
several types, particularly fighters and scout-bombers. The develop
m ent of patrol-bombers continued satisfactorily, as did that of other 
combat aircraft, particularly in increased and improved armament . 
Actual construction of several promising variations of high-lift de
vices for carrier-based aircraft was initiated. 

"The rapid and enormous expansion in the aircraft industry in 
the past year has fully demonstra ted the present need for stand-
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ardization of material and equipment u e in the roduction o f 
.\rmy and :\avy aircraft. Throu h the P rmanent \\ o rkin orn 
mittl'<' of th<> . \ ronautical Board, h i, act i,·ity ha proceeded a a 
rrcatly accel rated ra c. ln andardizat ion o f a ircraf t in trurnen , 
prokctin· coating , m ta l . a te r ie , enera o r hydra ulic · tem 
and mhcr i m. are b ing d ili enth· ro ecutcd. 

"Th carc ity of ce r tain a ircraft ma eria l ha nece itated in -
creased activity in the d vel pm nt ( ui ta le ub itutc . T he 
antic ipat ion f the it uat i n by the ureau o f Aeronaut ic a pproxi 
ma ely tw year ago ha r u l d in the on ummation o f ca re full 
plann cl p t· g ram: from the lab ra ory throua h the ervice te t taae 
with t h r . ult that at i fac o ry ub ti tu c fo r ce r tain mater ial o f 
which th r is a ho rtage ha ve been de,· loped and are in u e. Cotton 
webbing ha. mpletely rcpla cd lin n w bbina and ha been adopted 
fo r ara hutc ha rne e . ynthetic rubber £ variou type are 
be ing in roduc d at an increa ing rate a ub t it ute fo r natural 
ru hb r . . ynth ticall · 1 r d ue d ilk fab ri ha e been inve tigated 
a nd fo und to be . a t i facto ry a £ r imported pa rach ute 

ilk. 
.. Ia t i 

a pplicat ion 
a r 
and 

being tud ied to determine the ir po ible aircraf t 
111 ome in tanc th ir u ha been author ized 

FLOTATION BAGS 

These Goodyea r bags are installed while deflated in warplanes and are inflated with 
compressed carbon dioxide to provide buoyancy and keep the planes afloat if 

forced down on water. 
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U. . :--: a v y ph ot o 
VOUG HT-S IKO RSK Y SCO T H0 :\1H E R 

The Navy sco ut bom ber Vindica to r, \ 'S-S B2 -.3 l:1nd pb nc , po wered !J y a l 'r..ll l 
& Whitney T win Wasp Junior eng-inc a nd H a m ilt on S t a nri a rcl con ~ t a n t ~ prcd 

p ropeller. 

fo r ce rtain a irc ra ft non-s t r uctural c rJ JiljHIJH'J J t ~ . T h(' l:t trl· :ttt , , i 
Ae ronauti cs has nr,t yet f() und s tr uctt Jr ;tl n Jat<- r i:tl s \\'hi l· h C ll l l>l' 
used under product ion co nd itions as g"l' JH·r;tl ~ uhs ti tut c s for t lw 
hig hl y sati s factory hig h-streng th a lu m inum a il e ·~ · s fro m \\'hi ch pres 
ent -day a ircraft a rc const ructed. The unt1 sual pro pe rt ics oi t hcsc 
a lloys , the fac iliti es avail abl e , a nd th e t' s ta ldi shcd proced ures in the 
a ircra ft industry for proccss i ng them in product io n, make t hc i r 
replacement in aircra ft by o th er material s cx tr (' JlJ CI_,. ha za rd o us . Thi s 
hurcau docs not feel that it should j eopardi ze the safety o f pe r sonn el 
or aircraft and possibl y decele ra te produ ct ion hy introducing untri ed 
structura l material s in a ircra ft. :\ cr•mpl ete stud y oi thi s pr()hkn1 is 
nevertheless ac tively underway . Al so, investi g ation s arc be in g m a de 
with a vi ew t oward widening spcciftcati o n to le rances fo r impuriti es 
in certain aluminum all oy spec ifica ti ons in order to permit the usc 
o f secondary aluminum whereve r practi cable. 

" U nsettled conditi ons abroad have n ecess itated exped iting devel
opments of certain equipment kn own to be essential in comba t. C hid 
among these has been the development o f sel (-scaling fuel and o il 
tanks. As the result of excellent coope rati o n obtained from a numbe r 
of manufacturers, under the g uidance o f the Bureau, there have been 
developed, tested, and placed in production at least tht·ee highly 
satisfactory self-sealing tank materials . Tanks of this type are now 
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heing in~tallcd in combat aircraft. The Iiureau· te t ind icate that 
he:e material:- arc . upc rio r o tho. e a\·ailable abroad . 

' · I Teating . y. tem which ha,·c been de,·e loped are now being in 
qalJcd in certain types f na,·al ai rcraft. xyue n equi pment, re
ported to he far ~uperio r to equi pment hereto fore a ,·a ilable . ha been 
de,·eloped . :;cn·icc-te~ted and i now beinu manufactured in quantity 
and .· upplied to ope rating uni . The Burea u ha maintained close 
cnopcratinn ,,·ith the .\' ationa l Defen e Rc earch ouncil, ouncl 
:-tudic~ ni ,·a ri ous type of na,·al aircraft re ult ing in the accumula
ti on of ,·aluahlc data which will be u cd a a basi fo r pec ificat ion 
..:ont roll ing S011n clproofing of naYal aircraft. Va rious designs of lif e 
raft. ha\'C bee n dc,·eloped and are beinu u ed not only for emergency 
pur po. es but fo r general e n·icing of flying boats and other use . 

' ':\ system of ai rcraft camoufla (Ye has been devi ed, tested and 
adopted fo r a ll neet a ircraft. 

"During the pa t year the applicat ion of aerodynamic and hydro
dynamic te t data has continued to re ult in g ratifying improvements 
in the performa nce of fl y ing characteristics of naval airplanes. s 
in past ) Ca rs, routine tests ha ve been conducted at the \ Vashington 

avy Yar I \\in c! tunnels but the limitations of present equi pment 
at the yard has made it necessary for the Rurea u to depend on the 

RYAN ST3-S SEAPLANE 

For N aval pilot training. 
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FOR J ACOBS AIR CRAFT E iGINES 

Appropriately named the "Octop uses" by the shop crew, these machi nes inco r
po rate specially designed fu;t urcs, each with seven horizo nta lly moun ted D elta 
d rill heads for drilling the 14 ta ppet guide holes and tappet guide hold-dow n 
screw holes in t he fro nt cases . H eads a rc cam opera ted , but index ing, raising 

and lowering of inner portion of fixture is performed by ai r. 

facili t ies of the National dv isory Committee for Ae ronautic f r 
the invest igation of many specific design problems. The Bm eau 
h ighly appreciates the cooperation of thi s committee in inve ti gat i ns 
despite interference with valuable bas ic re. earch work. 

"Research and design development have been instrumental in 
improving h igh-li ft and lateral control devices , fly ing boat hull lines, 
and stability and control characteri sti cs. 

"Advances in aircraft a rmament , spurred by the hostili t ies abroad, 
have continued at an increasing pace. I n cooperat ion with the Bureau 
of Ordnance, which has primary cognizance of a ircraf t armament 
material, the Bureau of Aeronautics has contin ued to fos ter such 
modernization and improvement of armament ins tallations in ex ist
ing F leet aircraft as is practicable; in new a ircra ft to incorporate new 
designs in gun and bomb installati ons ; to increase generally the fire 
power ~nd effectiveness of armament installat ions ; to provide protec
tion for personnel, fuel, and oil ; and to develop new and more ef
f ective weapons such as aircraft turrets, r emote control for guns, 
and continuous ammunition supply fo r guns. 
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"The improvement and de,·clopm nt of equipment acce orie 
for u e on naval ve- el for the laun hino-, arre ting and operation 
of aircraft ha hown marked ro rc in keepin o- with the increa -
ing requirement . • ircraft equipm m ha be n provided on the two 
new battle hip ' "onh arolina ' and ' \\'a hington · commi ioned 
on \. ril 9 and :\la I - 1941 re pecti ,· ly, and for one e cort ,-e e1 
aircraft . the 'Long I land,' whi h wa ommi ioned on June 2 1941. 
Aircraft quipment ha be n authoriz d and i being manufactu red 
for 1- batt! hip 46 crui er ix de tr yer- and L aircraft carri r . 

"During the pa t y ar many new n ine manufacturi no- plant 
quite widely di tributed have b en pia ed in pr duction to keep up 
with the defen e need . Thi ha placed a n in rea ed work load on 
the parent organization , depri ' ino- expe rim ntal work to some e.'\:
te nt o f material and per onnel. . lthouo-h e." perimenta1 work ha 
been I ' ed individual impro,·ement in e ntial factor such a fuel 

weight, frontal area and reliability ha continued. o far 
adh r nee to the aircool d radial eno-i ne de ign ha been 

ho'' n t be ound in view of the ·c llent re ult obtained in actual 
combat work and the ea e with which production of this type of 
engine ' a tepped up. 

The out tanding feat ure of the year were the advent of t he 
pre ure carburetor, high alt itude fue l y tem , oil sy tems, and non
congealing oil coolers which fac ilitate flying at high alt itudes. 

'The use of standard detailed assemblies and sub-assemblies of 

INSPECTING DOUBLE WASP CRANK CASES 

At the Pra ll & Whitney Aircra ft engine plant. 
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accessories and controls has been prom ted to ecure increa ed pro
duction and quick insta ll at ion. There are ava ilable . ta rters which 
are capable of handling with ease the biggest engines now contem
plated. 

"Aux iliary power plants, due t the exten ive use of electricity 
aboa rd the p lanes fo r a rmament and othe r purp cs have had their 
output increased n a rly 1 o per ·cnt. \ ith the ex pan ·i n of . ·a val 
av iation has come a wide r geographical pread o f operating unit . 
which requi res th ·e un its to ope rat ove r wid temperatu re rangt.:s 
with a degree o f reliability equal to that of the 111ain ngincs. 

"During the fi scal yea r 194 r a compared to 1 40, hours flown 
in the F leet increased 1 2 p r c ·nt and ashore o per cent, f r a com
bined increase of 30.5 pe r c nt . The large incr ·a e in fl ying hour · 
ashore was the resul t f the augmented t rain ing pr g ram. 

"During the fi sca l yea r 1941 as compared to 1940, the t ta l num
ber of a irplanes overhauled increa ed 7.2 pe r cent, engine · r r . - per 
cent, and minor overhaul and repairs 35 per cent." 

INSPECTION OF WRIGHT ENGINE CYLINDERS 

A powerful light ray aids inspectors in their careful examination of the bore of 
Wright Cyclone cylinder barrels for detection of possible scratches. 



TRAININ G AND EDUCATI O N 

;ianl Tra inin • Pro ram Follow Our ntr · in the \Yar- \ir Force 
Tra ining Prorr ram of the .\rmy and Navy- ·. . T rain Pilot 

of the -nit d 1'\ation - The i,·ilian Pilot Trainino- Pro-
g ram- \ · ocati nal Trainino--The ircraft Indu try 

Tra in an . m1y of \\ orker -Educational ork 
of the chool 

T HE day wa De ember 19 1941. The pia e wa one of the 
. . .\rmy ir Force ad,anced flight training chool . It 

wa a rly mornina. Grim- i aged aviation cadets paced the 
A) ing li ne imp n iou to e rythina but the leek training plane· 
being warmed up. To one side stood a group of officer and civi lian . 
An officer poke : 

"Look at that forma tion flying up there! adets never flew with 
such preci ion in o hort a time! ' 

nother officer spoke : 
"It's amazing! T hey · ·e taken new interest since war started! 

obody gets lost on cro s-country fl ight anymore !" 
merica 's entry into total '' ar intensifi ed training everywhere. 

There never could be too many trained airmen- pilots, bombard iers, 
navigators, gunners and other specialists, not forgetting the surface 
personnel-all important in the program to "keep 'em flying." 
T raining had become a more complex problem, too, with faster 
planes and more of a machine to handle on countless missions. At 
the beginning of 1942, the United States was embarked on a steadily 
expanding program to build up the greatest flying force in the world, 
g reatest as to both superiority and numerical strength. 

The U . S . Army Air F orces was inducting trainees at a rate 
permitting annual production of 30,000 pilots .. One year previously, 
an induction rate permitting output each year of 12,000 pilots had 
been reached. This 12,000-a-year rate itself represented the realiza-

77 
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TRAI NI NG FOR THE ARMY AIR FOR ES 
Student pilots at one of the tra ining centers march to their p lanes for the sta rt o f 

dail y fl ying practi ce. 

t ion of a thcn-un1 rccedcntcd expansion, fo llow ing as it did a 2,750-a
year program. And- as the 30,000-a-year-rate was reached, a plan 
to double thi s 1 rogram was being formulated. 

T he A rmy A ir Forces had approximately 35,000 flying offi ce r 
and aviation cadets in J anuary, 1942. T raining was being conducted 
at 82 schools. This compared to 13,000 officers and cadets and 46 
schools a year previously. By F ebruary of 1942, the training expan
sion task had grown so vast that the separate F lying Training Com
mand was formed to centrali ze the job . This Training Command 
was charged solely with direction of training, under the A ir Corps, 
which was itself a part of the Army Air Forces. R esponsibility 
for establishing the training schools remained with the A ir Corps, 
which was the overall training and procurement branch of the Air 
Forces. The chief of the new Training Command was Major Gen. 
Barton K. Yount, a pioneer in the Air Corps training system. His 
job was to train 30,000 pilots in 1942, with the sights for 1943 about 
to be trained on a much larger goal. Thousands of new officers were 
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to be t ra ined and ru hcd to the combat command . the hootin' half ' 
o f the . ir F ore with all o ible peed. 

By F ebrua ry, 1942. the , rm · :\ir F orce had in operation 42 
rimary fli g ht training ch ol 1 ccondary trammg chools and 

-- ad\'a nced training chool . Forty-fi ·e o f the primary and second
a ry ra inin (T cente r wer ci\·ilian chool under contract to the \ ar 
1 pa rtm nt. 

Indicative f the importanc i he na,·iuator the bombardier, the 
ob · •rve r a n I th g unner wa th fact that r in titut ion were de
\'uted xclu ivcl) to th ir ch olinu. H re wa peciali t training 
unheard of in \\ 'orld \Va r I when the ec nd and onl) man in the 
airplan . th r than the pil t combin I all th funct ion of aerial 
war xcept Ayina-but combined them in a lo - and lazy ort of 
way ha ing control, u uall , of not mor than one . o caliber man u
a lly operated machine gun and perha a mall fragmentation bomb. 
World ar II demanded that thou and upon thou and of the e 

U. S. Army photo 
LEARNING TO USE OXYGEN 

A fl ying cadet in U. S. Army Air Forces training prepares for high altitude work. 
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BEECHCRAFT ARMY NAY IGATIO!. TR AI "ER 

An all-meta] low -wing monoplane ca rrying a crew of fi ve. It is powered by two 
Pr::ttt & Whi tney 450 h .p . engines. 

specialists be trained to hand le highly-developed, intricate equi pment 
including multi -g un power-driven tu rrets wung hydraulica ll y o r 
electrically in all directions aga inst the te rri fic w ind pres ures et 
up by 300 to 400 m . p. h. speeds. Modern bombers d mandecl crews 
of from three to nine, including pilot , co-pilot , navigator , bombard ier , 
radio operato r, g unner- in many cases more than one of each. 
Equipment demanded specia li sts in each field. T he pilot , navigator 
and bombardier were the three musketeers of the a ir. 

Fortunately for the program, the civilian owned and operated 
schools were available to help train military aviators. It had been 
an experiment only two years prev iously . I n T942, however , it had 
proved . eminently successful. Use of civilian flyin g schools by the 
Air Corps had the great advantage of utilizing the long experience 
and facilities of the leading commercial schools, and brought about 
a decentralized training program in a way which permitted rapid 
expansion, as was demonstrated fully. This expansion was carried 
on more rapidly and at substantially less cost than could have been 
clone, if executed directly by the Army. 

The schooling of fighting pilots in 1942 took 30 weeks, ro weeks 
each in a primary, secondary and advanced training center. A little 
over a year before, the time required was one year, but the emergency 
demands for pilots forced extension, decentralization and intensifica-
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tion of the training y tem. The country' priva e flight training 
chool layed a rneri oriou par in making thj po ible by takin 

o,·er all he primary and ome of the econdary training from the 
. \ir Force thu rel ie ina he r ure on the rmy-operated train
ing cen er . The ucce wi h which the bi training job wa beina 

/ 
/ 

READY FOR THE U. S. ARMY AIR FORCES 

North American AT-6A advanced trainers. 
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AERO A CHIEF A N JJ TRAI ER 

Ready for deli very outside the Aeronca p la nt. 

• 0 . ; . - ·· .. 
~ 
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accompli shed was evidenced by the fa ct tha t, despite the almost un
believable expansion in pilot tra ining acti vities, the accident rate 
actually decreased. 

Much heterogeneous, but necessa ry, training was being super
vised by the A ir Forces. Two a ir lines ran t ra in ing courses for Army 
pilots in flying multi -eng ine a ircraft. In June, 194r, the Air Forces 
established the Ferrying Command, headed by B rigad ier eneral 
Robert Olds. The Ferrying Command flew newly completed war
planes from factories to A ir Forces bases and to ports whence they 
were shipped or fl own abroad to go into service with America ' · 
allies. Four weeks special training was given A ir Forces pilots 
before they undertook ferrying work. Defore the yea r was out, roo 
ferrying pilots were being turned out each month. The Ferry ing 
Command flew over 3,ooo,ooo miles during 1941. 

Another type of pilot training was scheduled by the Army in 
1942. Following demonstrations during fi eld maneuvers, the Field 
Artillery decided to equip the artillery components of one infantry 
division and one corps artillery brigade with airplanes, pilot-me
chanics and maintenance mechanics. These planes were the light craft 
that became so well known as "grasshoppers" and their adoption 
represented a triumph for the lighter plane industry, which had gained 
the Army's permission for the field maneuvers demonstrations. Com
~a~y pilots, operating the "grasshoppers," performed such feats of 
ha1son, communication and fire directing that the artillery was "sold." 
An intensive training course, stressing low altitude flying and take-offs 
and landings in limited space, was planned. The "flying observation 



T h. . r .. L ; . \ . D :r LT \ T I 

post." n direct fir 011 pre-arran ed tar et · and to pot ta rget of 
I P rtun ily . pr bably had bee m a fixture wi th the art illery . . chie\ e

ment. f th ··gra hoppe r ·" nfirm d the cla im of the light plane 
inclu try, which had held f r yea r that the ir product had a defin ite 
place in the military cheme. H f r the y ar 1941 wa out order 
\\ ere plac d for P ipe r Tayl r raft and ronca plane . 

ir F r e training wa in · n ·i,·e but thorou h . The newly ap
point d a \·iat ion a et wa a i ned to an f\ircre w Replacement en
t r. p n arrival he took a ca mpi te phy i al e.xamination fo r fl ·inu 
lu ty. If he pa eel thi. he wa given furth r mental and p ycholo£l'ica1 
xamination for th purpo e of de ermininu f r which t ·pe o£ · 

cr w tra in ing he wa be t qualified. pon th ba i of the e te t 
aviation cad t wa clcctccl for eith r b mba rdier navi!!ator or p il t 
tra ininrr. I£ h fail d to pa the fl ·in d uty xami nat ion or i f lat r 

n wa liminated from an of the e type f aircre\ · traini ng h 
' a allow c1 to pur ue ome other type f urotmd d uty trai ning. uch 
a . a rmam nt en ineering, meteor logica l tc. If for any rea on he 
wa in lig ibl for thi he '' a r li ' ed a nd nt to one of the ir 

rp R eplacement T ra ining enter ( T e hnical) for t rain ing in a 
t chnical chool f r enli t d m n. 

The R placement enter a fa irly-ne\ idea ( they were called 
annin epot by the B ri t i h ) pro' i led a hort mili ta ry ori entation 

cour e. The r crui t cr t hi innocula tion , took up ground d rill, cus
tom of the nice, and oth r ba ic mili ta ry ubjects. By thi s mean , 
when an aviat i n ad t ent red hi fli g ht t ra ininrr cour e he could con
centrate entir I on learning to fly and on technical g round school 
ubj ct . 

\fte1· Ieavinrr th P ilot R eplacement enter the pr spcctive m ili-

THE BEECHCRAFT AT- ro 

A transitional trainer fo r multi-engine bomber pilots of the Army Air Forces. 
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BOET G AR 1Y TR AI. . E R 

One of t he PT- 1.3- B tra in rs for th e . . . Ar my Air F orces. It is powered by a 
L yco ming engin e. 

lary fl yer proceeded to one f the civi li an flying schools and took hi 
elementary flying training course of 10 weeks. This included 6o hour 
of actual flying training (an average of 28 dual and 32 so lo) . 140 
hours of academic instruction including 30 hours of meteo rology . 
In the fli ght instruction the aviation cadet learned to fly such primary 
training ships as the Stearman biplane and Ryan and Fairchild mono
planes, with average top speed of 125 miles per hour. At the end of 
the 10 weeks he was supposed to be proficient in all f un damental 
maneuvers in primary trainers. A recent class of 146 members flew 
an aggregate of 3,866,100 miles without a fatality. Each member 
chalked up some 26,480 miles, further than around the world at th 
equator. No other country could spare aviation gasoline for that 
amount of training flight, but it was deemed essential to good pilotage 
by the Army A ir Forces and the United States had the gasoline. 

Basic flying training, the secondary stage, covered advanced 
maneuvers, spins, forced landings, formation flying, night fly ing, in
strument flyin g, etc. The ground school sessions included radio code, 
air navigation, weather observation, airplane and engine operation, 
etc. Airplanes used in the basic training program included such 
450-h.p. ships as the Vultee BT-13 and BT-15, and North Ameri
can BT-14, with top speeds of 170 miles per hour, some 6o instru
ments, full radio equipment, landing light apparatus for night flying, 
etc. 

In the advanced or third stage of pilot training, the cadet learned 
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to u e the airplane a a weapon of war. There w·ere wo di tinct 
cour e . A dvanced ingle-engine pilot training taught combat pro
ficienc ' in ing le-eng ine miliary aircraft . dvanced t\ in-engine pilot 
training taught combat p roficienc · a pilot of two-engine military air
craft. In the 10 week nece ary to complete advanced ingle-engine 
pilot training cadet fir t covered the broad cope of pilotaue of 
ingle-engine a vanced training military airc ra ft then trained a 

com at pilot of fighter ty e aircraft and then qualified in ba ic dutie 
mmon to junior officer of the .\ir Force . f the 7 air-uround 

hour- in ingle-eng ine pilot tra ininu ome I 1 hour were con umed 
in cia room and laboratory work while 79 hour actualJ) were 

nt in th air . An additional hour were venly divided between 
militar · training and athletic . During the flying aviation cadet 

WACO UPF -7 TRAINERS 

A week's production of trainers sold to flying schools under the CPT program, 
outside the factory of the Waco Aircraft Company, Troy, 0 . 
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THE FAIRCHILD PT-26 

The Canadian version of the Fairchild PT-19 standard Army elementary trainer. 

underwent transition from the relatively simple basic airplanes to the 
more complex training ships such as the North American AT -6 (also 
widely used by the British as the Harvard and Yale advanced 
trainers) and also some transition on available combat types, such as 
the P-35 and P-36. After assignment to squadrons in the Combat 
Command they were ready to step into the newest single-engine 
fighter planes, such as the Curtiss P -40, Bell P-39 ( Airacobra), and 
the Republic P-43 (Lancer). 

In single-engine advance training there was also plenty of prac
tice in formation flying, navigation and ground and aerial gunnery. 

Ground school instruction covered such subj ects as armament, 
tactics and technique of air fi ghting, squadron duties, maintenance 
engineering, anti-aircraft, signal communications, etc. Some 45 dif
ferent textbooks and many special Air Forces circulars provided ma
terial for study. 

Twin-engine pilot training was also a ro weeks course and covered 
247 air-ground hours, with 121 hours for hangar and laboratory work, 
70-78 hours of actual flying and 20 hours each for military training 
and athletics. Most of the time in the ground school was set aside for 
study of armament and gunnery after students were thoroughly fa
miliar with equipment and technical operations instruction. Technical 
orders and shop practice, as well as tactics and technique of bom
bardment aviation, were studied along with the theory of bombing, 
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duti e o f quadron officers , maintenance engineering, employment of 
;l.\·iation in the A rmy, bombing trainer study, radio and dead reckon
ing air navigation, combat orders, signal communications, tactical 
fir and rcconnai sance aviation, and search operations. 

In the allotted 70-78 hours flying time in twin-engine pilot train
ing . the cadet gained transition on advanced two-engine jobs by 
Beechcraft, e sna and Curti s, and on bombers, including the Doug
la B- I A and Lockheed . Night flying advanced formation drills 
and in trument flying were practiced, both in training airplanes and 
bombing aircraft. After this training the flying officer was assigned 
to a Bomber Command squadron and took the new medium bombers 
into the air-the North American B-25 and Martin B-26. After con
sidcr·able experience on these, some of the twin-engine pilots were 
assigned to squadrons using B-17 and B-24 heavy four-engine bombers. 

viation cadets training to become the other officer members of 
the aircrew-bombardier and navigator-concentrated on highly 
technical subjects. F or a long time the term "flyer" was applied to 
the pilot only. More recently, however, it was recognized that all 
members of the aircrew in military aircraft must be classed as mili
tary flyers. The pilot's duties, including the take-off, the manage
ment, direction of the airplane in flight and the return of it safely to 
earth have remained little changed. The duties and functions of the 
other members of the aircrew-the bombardier, navigator, aerial en
gineer, gunner, radio technician-have grown steadily year after year 
with the advent of new equipment requiring an ever-increasing de
pendence, for successful flight missions, on a multiple crew of supe
rior individuals trained in perfect team play and coordination. To 

CURTISS SNC-1 COMBAT TRAINER 

Delivered in quantity to the Navy air forces. The SNC-1 is powered by a Wright 
Whirlwind engine. 
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FLEETWI GS ARMY BASIC TRAI ER 

The BT-12 in fli ght , first sta inless steel military plane on record . 

operate the new sky batt! shi ps, as wel l a. thousands of med ium 
two-engine bombers, a tremendous number of a ircrew members were 
needed . 

During 1941 the bombardier entered the news with all the im
portance which was hi s just due. He was the man who carried the 
ball. H e operated the bomb sight ; at just the precise moment re
leased the tremendously important a ir weapon, the bomb. I-Ie was 
also trained as an observer and as a gunner so that he could take hi 
place in protecting the airplane. His special studies included the 
theory, practice and use of our bombsight, meteorology and practi ce 
in reading weather maps. 

Without a trained and able navigator an airplane could not reach 
the desired objective. The navigator was trained to locate hi s position 
by the stars, by radio, by dead-reckoning and by ordinary recogniti on 
of land marks. At night, and during blackouts, his job was difficult , 
but U . S . navigators were able to do their job. The navigator was 
also train ed in observation and gunnery. He was trained to report 0 11 

everything he saw, and to be able to protect the airplane when called 
upon to do so. His course included the science and art of navigation 
by pilotage, dead-reckoning, radio navigation, celestial navigat ion 
and how to use each method in conjunction with the others . He also 
studied meteorology and practice in weather observation. 

The accomplishments of the aircraft manufacturing industry in 
meeting the mushrooming demand for training planes of all kinds 
could not be overemphasized. Wartime restrictions precluded dis
closure of detailed figures but monthly trainer production was in-
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crea eel about 100 pe r cent in '9·P. The e trainin plane , acknowl
edged by aeronautical expert o eq ual o r urpa any in the world 
rolled off a embly line at the factorie of Fairch ild, Ryan pa rtan 
, team1an, . ·orth :\ mer ican, \'ultee . urti . Beech and Ce na. 
,· vera! new model includin he Fleetwin tainle tee! ba ic 
trainer, \\'t'rc chcduled f r delivery carl · in 1 +2. 

Early 1 .p _aw an expc ted rc,·i ion of requirement for entrance 
into train in a bombardi r . navi ator and pilot . In '9-P. the 
requirement had been relaxed to permit enli ted men with hi h 
.. ch o l education to rec ive i h trainina . with non-commi ioned 
rank a wa itin them up n g rad ua ion. ut by the end of 1941, it 
became b,·iou that the requirement o f two year of college for 
eligibil it to commi ioned rank mu t be abo\j hed if ufficient 
candidate were to be obtained for trainina. o a uniform implified 
te t r placed the college credit requirement and e\ ia ibility '·as ex
tended to married men . In addition the mini mum age limit of 20 

was reduced to 1 . The ma.-ximum a e limit of 26 wa retained. The 
r d ucecl age limit appl ied to round a well a air officer . Throuah 
the revision in requirement approximate\ _ ooo ooo more men be
came ligible for commi ion in the ir Force . The new te ts did 
not empha ize deta iled academic kno'' ledge or tudie but were con
cerned with the applicant' p roficienc and ability to comprehend 
subje t with \\'h ich he would be confronted in training te-'<ts and 
manual . R e ult of the re ·i ion in elig ibilit · requirements were 
seen immediately. oon after the revi ion , as announced, 7 0 0 

THE INTERSTATE S-1A-goF 

A tandem trainer powered by a go h.p. Franklin engine. 
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BEE H "R AFT "A IGATIO TR I ER 

It is equipped for simultaneo us tra ining of three student na viga to rs in ccle ti a l, 
dead reckonin g a nd radi o nav iga ti on . 

applicants applied for training in the \ir Forces in a inglc city 
in one clay. 

The successful aviation cadet, upon graduation, received the rank 
of Second Lieutenant, a uniform allowance of $ 150, and, on com
pletion of active duty, a bonus of $500 for each year of hi s active 
service. During hi s training, he received $75 a month, plus $r a day 
subsistence, lodging, clothing, equipment, medical care and a $ro,ooo 
life insurance policy. 

The pilot training program in progress and about to be under
taken by the Army A ir Forces was equalled by the Naval pilot 
training program announced early in 1942. The Navy, while it had 
always maintained what was considered to be both the best and th e 
largest Fleet Air Arm in the world, nevertheless never had been 
called upon to train and maintain a force numerically comparable 
with that of the A rmy. However, Pearl Harbor and subsequent 
events in the Pacific changed all theretofore normal precepts of the 
amount of naval air power necessary in modern warfare. 

The Navy's pilot training program had been expanded until at 
the beginning of 1942 the Fleet Air Army had about 12,000 pilots and 
trainees, double the number of a year before-and was aiming at 
a pilot force of approximately 17,000. In early 1942 the Navy was 
turning out about 6oo pilots monthly, an annual production of more 
than 7,000. This program suddenly was revised to contemplate 
30,000 pilots in 1942, an increase of more than 300 per cent. In 
other words, the Navy High Command decided it needed nearly as 
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many pilot a the .\nny for the aerial armada projected by the P resi
d nt. 

To chool it pilot unde r the new pro ram the aV) retained 
it old training framework but e.xpand d it ar atl · introducing a 

nificant inn vation. Facilitie of four larae uni ver itie , one each 
111 lh Ea t the \\'e t the Iidwe t and the outh were lea ed fo r 
the du rati n of the war. Each wa to be m an ·'Annapoli of the 
_,\ir." ' . t the e unive r ·itie ·aval pilot candidate were to ao 
throtwh a rigorou three-month tou hen inrr pr aimed, accord-
ina to th 1cia l announ em nt, ··at makino- our a hawk the 
tr ng t mo t dar in and mo't determined type £ airmen in the 

world." Th i tage in the train ing- on o ( the innovation - wa 
to cover fou r pha e : ( I ) P rope r phy i a l onditionin ( - ) Indo -
trina tion in na ,·al hi t ry and cu tom ( ) l\Iilitary drill and eaman-
hip (4) T ra in ing in communication , ordnance and other pecialtie . 

Lieut. ommander T om Hamilton former head football coach 
at the aval cademy and him elf a a' flyer wa named to 
d irect the phy ical trainino- acti\ itie a t th uni' r 1t1e . ther lead
ing coache and phy ical education author itie were called upon to 
h lp ommander Hamilton wh ip into hape th _ soo trainee to 
be inducted monthly under the new program. cr tar of the avy 
I nox aid that the prel iminar three-month tou o-hening process 
would be 'the rno t trenuou in th hi tor of 'merican militar 
train ing." He said the tra inee '' ould learn to march 'up to 40 

CURTISS TWIN-ENGINE TRAINER 

The AT -9 advanced trainer produced by Curtiss-Wright for U. S. Army Air Forces 
multi-engine pilot training. 
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THE MEYEI<. S TRA IN ER 

ll is powered by a 145 h.p. Warner engine. 

miles from sunup to sundown, and will be set to such heavy labor 
as ditch-digging, wood-chopping and land-clearing, and will be 
extensively schooled in such reali stic self -defense arts as advanced 
jujitsu, boxing and rough-and-tumble fi ghting ." 

"The program is a chall enge to patriotic young A merican men 
who are proud of their ability to take it, " said Secretary Knox. 
"This training will be hard, but the time for pulling punches has 
passed." 

Secretary Knox, adding that he expected the airmen turned out 
under the new program to become the leaders in postwar aviation, 
declared that it would be in operation by May r , 1942, or sooner. 

Following the three-months preliminary course, the usual Naval 
flight training, which was in process throughout 1941, was to be 
undergone by the " new style"-Fleet Air candidates. It was through 
this system that the Navy was turning out 6oo pilots monthly when 
the expansion was announced. This training comprised 30 clays of 
flight school at one of r6 elimination centers, with the successful 
candidates moving on to one of the Navy's four huge advanced 
flight centers at Pensacola, Jacksonville and Miami, Fla., and Corpus 
Christi, Tex. At these stations six months of advanced flight train-
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ing, if ucce fully completed turned out a full-fledged a\al aviator 
ranked a an En ign . Upon graduation the pilot wa elec ted for 
du in one of the three pecialized branch into which the t raining 

rogram wa divide -patrol plane eaplane (operati ng from crui -
er and battle hip ) and carrier- yp plane . uring the ad anced 
training . . ·aval cadet . in addi ion to becomina pilot received in
.lruct ion in engine con tructi n. radi pe ration, cele tial and dead 
r ck ning navigation unnery. warfa re ta tic and aerodynamic . 

Introducti n of the three-m nth pr limina ry cour e "a to 
lengthen from e\·en to 10 month the full training period for pilot , 
bu the a tne of the facilitie a the e..-.;:i tina elimination and ad
,-anced center wa e..-xpected to permit monthl output of 2 oo 
airmen without further e.xpan ion. 

The ·ear I9-P aw inaua uration of r ram of tra ining for Brit-
i h hine e and Latin merican military pilot in the nited 
Large t b) far am n these proaram wa the Briti h. Supervi ed 
b the rmy ir Force the Briti h pro ram utili zed I I 'rmy 
chools-five ci ' ilian and ix ir Force -to turn out pilots at an 

annual rate of 4 ooo, in addition to I 000 naviaator . This program 
upplemented huge riti h pilot trainina acti it in Canada. 

The Civilian ilot Training Program upervi ed by the Civil 
ronautic dmini tration in I ..J.I continued to et records as 

the large t and mo t ucce fu l proaram of it kind in hi tory. The 
program , which had it inception in I939, turned out 40 ooo pilots 
in I94I and the fir t two week o f 194- bringing it total output 
during existence of the program to n arl 70 ooo. During 1941 
CPTP graduated 6,ooo secondar (CPT advanced ) pilots and on 
January IS- 194-, had 3 ooo secondaries in training. In addition, 
6 .000 in tructor re fre her cour es ' ere aiven during 1941. 

THE INTERSTATE CADET 

Model S-xA, a tandem trainer with 65 h.p. Continental engine. 
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ORTII AME RI A J -3 

A Pratt & Whitney Wasp-powered scout tra iner with the avy . 

The program, which is ope ra ted uniqu ·ly in that n 11c o f the 
training is g iven by the CAA, a ll of the work being farm ed out 
to civilian schools, was pa rti cipat d in by 550 g round schools and 
6oo flight centers. About 500 coll eges included PTP courses in 
their curricula. The course comprised both g round and fl ight t rain
ing and in the elementary stage took the tudent up through 35 
hours of fl ying, at which time he was elig ible to take a test for hi s 
private pilot's li cense. Chiefl y through CPTP, the number of licensed 
private pilots in the U nited tates increased during 19-P h om 
63,000 to 1oo,ooo, with approx imately 75 ,000 students in training 
throughout the country early in 1942. 

The CPTP was a g igantic r eservoir of milita ry pilot candidates 
during 1941. As 1942 opened, 10,000 CI TP graduates were in the 
air services, 7,000 were awaiting the call to military fli ght tra ining, 
and 7,000 more were in the a rmed servi ces in other than flying 
capacities . 

CPTP started out to be purely what its name implies-a Civilian 
Pilot Training Program. But the national emergency, and then the 
war, affected a radical change. Candidates fo r CPTP training were 
asked to sign a pledge that they would enter the A merican air serv
ices if their country needed them. The pledge apparently was un
necessary. Thousands who entered CPTP before the pledge was 
required nevertheless ~olunteered for the air services upon gradua
tion. On January I, 1942, more than 30 per cent of all the young 
men seeking enrollment in the air services were CPTP graduates, 
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with omc 3 -,000 PTP tudent till in college where they were 
deferred £rom military en· ice . 

The - ar 19-.P roved that PT wa a a t re er a ir of good 
militar' pilot material. Out of even· 100 PTP graduate who 
entered he air er ice only e\·en fail d to !!Taduate. The rate of 
a trition among non- PTP avia ion ad t wa much higher. In 
addition to upplying the ai r en ic wi th o many thou and of 

ilot candidate CPT in 1941 up lied 2 ..J. in tructor for civilian 
. ch ol 1\'111 rmy Ai ht trainin , in tructor to anadian fl) -
ing chool 16 in tructor to the ai r line where fo r the most 
art they became commercial pil t La h lp ke p tho e defense-vital 

mean of tran portation at a hio-h tandard f e cienc and a high 
freq uency o f operat ion . 

Thi training \ a not co tly either . private pilot was p roduced 
for $ 75 · a econdary pilot for 70 add itional. The Government 
rented no cla room bought no a irplan hir d no instructors. 
The e w re prov id d and maintained by th II ge and flight con-
tractor . 

umerou change were made in the P TP during 1941 better 
to integrate the program with tho e of the rmy and avy. The 
armed fo rces were c n ul ted on each tep in the programs develop
ment. a re ult, PTP, which du ring it ea rly days had been 
omewhat u pect b) the a ir r ic a to its worth, became the 

object of prai ·e b tho e en ic . o conflict in equi pment require
ment '' a experi enced, becau e PTP fo r the most part used the 
a -called light plan only a relat i\ el f '' of which were ordered by 

the armed ser ices . 
The afety reco rd of CPT P was amaz ing . student having flown 

THE PIPER CUB TRAINER 

A light plane with engines from 40 to 65 h.p. 
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U. S. Army photo 
BOET G P T - 18 ARMY TR AT ER 

It is no we red by a ] a cob cn" inc. 

during 194 r four an I a half million miles per fatality, equal to 
180 times around the w r id . Best ya r !stick of :a f · ty, however wa. 
th low rate of li (e and ac icl ent insura1JCe premiums f n student pilot.. 

In C.PT P Ameri ca fina lly embraced the m v men t cr dited with 
having made po sible Ge rmany' sweeping mil itary ucce e -na
t ional av iat ion indoctrination f youth . In thi s coun try the develoJ
ment was found d on peace fu l 1 rec · pts, but it has I e ·n (ore d by 
the war to assume, temporaril y, a mi lita ry character. vVhen the 
U nited S tates belate lly in t rod uced civili an pilot t rain ing, it was 
too late to prevent the present wo rl d cunA agrati on, but the program' 
compl te success was seen as a possibl e keystone on which future 
peace could be built and assured . ertainly, the program , \\ hich 
A merican ingenuity and resourcef ulness had in such a hort space 
of time made the g reatest of its kind in hi story, as ured to av iat ion 
a successful future in thi s country. A ssistant Secretary of Commerce 
Rob~rt H . Hinckley, who as Chairman of the former Civil Aero
nautics A uthority, founded CPTP, on J anuary I 3 made the pungent 
statement that "one of our biggest P earl Harbors" was lack of aero
nautical training in American schools. 

"We must make ourselves a nation of fli ers, " M r. Hinckley de
clared. "It does no good to be air conscious with a flock of enemy 
planes overhead-you will soon be unconscious." 

O ne of the most serious problems facing the defense program, 
and particularly the a ircraft industry, as 1942 opened, was the train
ing of an industrial "army" to stand behind the man behind the gun. 
When President Roosevelt voiced his stirring appeal for I8s,ooo 
military planes in 1942 and 1943, the problem was intensified many-
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fold . The aircraft indu tr · had been f rc to t ra in ten of thou and 
o f worker durin the Ia t two ·ear . Vocational training b the 

OYernment had helped but the indu try had to boulder the princi
pal burden of procuring and training additional hundred or thou
and . 

On January r 19-.P about 193 000 per ons \ ere working in the 
indu tr . •ear later this number had been increa ed to more than 
400 000. Pro pect at that time-J an uar 1942- w re that at lea t 
200,000 more m ploye would be needed . Came 1\I r. Roo e elt" 
m age and the e timate ro k ted to 1 400,000. How wa the 
mounta inou ta k of t rai ning h e n w thou and of ' orker to b 
accompli hed? v here w r they to b fo und ? The an wer to th 
fir t que · t ion wa to be found in the t ra ining achie ement of th 
indu tr during 1941. \ to th e ond que t ion, about 4,000 ooo 
worke r in civilian good indu tri arl in 194-2 were faced with 
I s of th ir job a th o ernment ordered curta ilment of produc
tion o f uch commodities a automobile ' a hing ma hin and 
rdri o-e rat r . 

The lab r training job of 1941 whi h wa to be carried on in 
1942 on an incred ibly larg r al wa unpr c dented. \ 71, hen the 
year began, the re er•oir o f kill d a ircraft labor had been drawn 
lry. O nly green hands were a\ a ilable. The e green hands the air

craft indu tr took and ent to h ol f r pre-employment train
ing. T he e chools, et up by tate and local educational y tem . 
were supported with Fed ral fund . The aircraft companies pre
pa red curri ula , furni hed in tructor , and in many cases furnished 
materia ls. n conclusion of pre-employment training, the worker, 
t ra ined to perform a imple repetitive funct ion, "' ent to work. He 
was placed, along with several fellov\ s, at the side of a 'leadman," 
an experienced workman. The " leadman," in addition to performing 

RYAN PT-22 ARMY TRAINERS 
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RYAN TRAINERS FOR DEFE. E 

A corner of the R yan Aeronautical Company 's plant at Sa n Diego, alif. , showing 
const ructi on of Ryan S-T trai ners. 

hi s own work, supervised the effo r ts of the n wcomers. When one 
of these became profic ient, he was se t to another task, und r another 
" lead man." I n thi s way, the new han I was encouraged to progre s 
as fa r as possible. P ick ing up the skill s one by one, many thousand 
employes in time became skill ed , or semi-skilled. These workers 
then were offered sparet ime schooling , by the compan ies in more 
advanced subj ects, such as blueprint reading. W hen they completed 
this " in serv ice" tra ini ng, they received better jobs, and in t ime 
many became "leadmen" and even sub-foremen or foremen, where
upon they themselves took a hand in carrying on the vast t raining 
program. 

This syst em of "up-grading" the green workers, was orig inated 
by the aircra ft industry in the early stages o f the " battle of produc
tion" and became one of the most signifi cant industrial developments 
of the century. As described, the a ircraft industry faced a shortage 
of all-round, skilled aircraf t builders. The art of building a irplanes 
admittedly was unique, different. What to do ? The industry studied 
the problem, decided the only solution was to "divide up a skilled 
worker" into his component skills, then teach one skill each to as 
many workers as necessary to produce one composite artisan. Thus 
was broken a "bottleneck" which threatened to bog down the defense 
program before it had fairly started. 

With the "up-grading" technique perfected by early 1942, a new 
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problem ar e to plague the aircraft and other defen e indu tr ie . 
. \ large majority of the aircraft indu tr ·· ec nd army' of defen e 
w re of prime military aae - 0 to -. and wer ubj ct to the e-
1 ctiYe ct. I ocal elective ervi 1 a rd , up until actual 
entry 'n ited ate in the war had followed a trict policy 
of de£ rnn ntial d fen c wo rker fr m militar ervice. fter 
f earl ] Tarh r. however, it be arne n · ~ ary immediately t mu h
r om the Am rican anne force into the w rid greate t arm . 
To do thi , many thou and of defcn e work r had to be called to 
arm~ .. new labo r 'bottleneck''· aro e to hara indu try . The olu
ti on appea r d to be women. Joint tu i by the indu try and the 

O \' rnment r vealcd the fact that w m 11 ,,. re b ing employed 
ucce fully a production '' orker in Enalancl. They had been em-

pia eel in the merican aircraft indu tr · in rtain capacitie uch 
pection for which the) w r parti ularly well uited for orne 

time but in ea rly 1942 it became obvi u that their emplo) ment 
mu t be multipli d man ' tim O\ er. 

early a J un I 9 r . the . er nauti a l hamber of Commerce 
of merica trad a . iation of the air raft indu tr , had publi hed 
and interpreted the r ult of a Labor partment sun e on the sub
ject of empl yment of wom n in the ai rcraft indu tr , and advised 
the indu try to b g in ett ing up training pr a ram for women. The 
urve) hawed that 25 to 33 per cent of al l the jobs in aircraft plants 

could be fi ll e l b women, and aid that in an mergency some women 
make good on any job i f adeq uate) tra in d.' It recalled that in 

ST. LOUIS AIRCRAFT PT-LM-4 

A training plane with R anger engine. 
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It is powered by a 4 20 h. p . W right Wh irlwind engi ne. 

1918, 2 3 per cent of the employes in 4 0 airplane factor ies were 
women. It li sted 24 d ifferent funct ions that women could perform 
in an aircraf t fac tory. Stating that the predominating job in a ir
plane assembly is rivet ing, the survey declared that "not all , but a 
large proportion of the work of thi s kind might be done by women, 
and the t raining of g irls as riveters appears to offe r defin ite possi
bilities as a source of labor for an industry rapidly expanding its 
working force ." 

T hat was six months before the new labor supply bugaboo took 
form. .By the t ime it materiali zed, the indust ry and the Government 
were well on the road to smashing it- through the employment of 
women. A dozen fac tories had hi red and trained hund r ds of 
women. One company announced it contemplated a wo rking force 
in the near future of which 40 per cent woul d be women. 

The important part played by the Government in the aircra ft 
labor training program must not be overlooked. Government aid 
to prospective workers helped the industry to score outstanding suc
cesses in recruiting and whipping into shape an industri al a rmy 
which was destined to be equally as important as the armed fo rces 
in the ultimate destruction of Axis aggression. T hrough Federal 
financial aid and encouragement, 1,2 0 0 public vocational and trade 
schools, ISS colleges and universities and Io,ooo public school shops 
were drawn into the training effort for all defense industries . When 
the United States entered the war, these institutions were put on a 
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24-hour-day even-day-week ba i . D uring the 17 month up to 
January 1942 that the ovemment had part icipated in the train
ing dri\·e over - oo 000 worker fo r clef en e were enrolled including 
133 ooo \\ P worker . 

mong the ma_ny Government a encie partici pating in the train
ing effort wcr the . O ffic of 'ducation the ational Youth 
Admini tration the \\. A, and a pecial Labor uppl D ivi ion of 
the ffic fo r l: mcrg nc ~Ianao- ment. F i cal admini trat ion of 
trainin r head d up in the Office of Education which g ranted fund 
to the thou and. of chool which made th ir cia rooms available 
ior defen tra1 11110". 

The work of the countr · private air raft ocational train ing 
. ·hool mu t n t be unde re timated . (The e a t i itie are de cribed in 
d ta il later in thi. hapter. ) The e in titution performed hi o-hl) com
Ill ndabl · in turning ut hundred of the well-rounded a ir raft 
ani an wh were badly n eel d a up rvi ory per onnel in the 
a ircraft ind u t ry . Th . \\. r the men wh could afford, or \ ho 

mehow manao-ed to aff rd. a ·ear· tra inino- before entering lucra
ti empl yment . Th h I dur ino- th year encountered diffi 
cu ltie a increa i1wl attracti e, and c r ta inl nece ar · offer of 
fr 1overnm nt t ra ining had their ff t n pri ate enrollment 
\ hich ntailecl out la of what to man wa a substantial sum of 
money. T h i itable n Aict wa adjusted through cooperative 
effort by the f Education th eronautical Chamber of Com-
mer e of America, and it chool mmittee . Late in 1941 Senator 

fc a r ra n vada and Repr entat i Randolph of irgm~a, in-
troduc d bill in ng re , pro idino- fo r a ivilian Mechan ics Train-
ing P rogram to parall ~ 1 th ivil ian P ilot Tra ining P rogram. House 
h ar ings were held. \ ith enate hearing called for early in 1942. 

SOUTHERN AIRCRAFT BM-ro 

A two-place trainer with a 22 5 h.p. Continental engine. 
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THE SPARTAN S- r 
A t wo-place t rai ner produced by the pa rtan Aircra ft ompany at T ulsa, Okla. , 

and powered by a 22 0 h .p . Lycoming engine. 

A n impending shortage in maintenance and serv ice mechanics 
fo r the country's air serv ices, and fo r the British and other foreign 
a ir services, which were receiving large numbers of .-bui lt war
planes, loomed early in 1942. A uthori t ies est imated t hat the shortage 
might approach so,ooo by the middle o f 1942. T hi s potentia lly per il
ous situation was taken under study by l~ ede ra l authori tie . It wa 
hoped that early act ion would result . T he pr ivate aircraf t schools 
appeared to be t he chief source of supply for thi s needed type of 
worker. Particularly keen was the need for assembly and mainte
nance mechan ics abroad, where foreign technicians, because o f di f 
fe rences between nited tates and overseas mili ta ry a irplane spe i
fications, were findi ng it d ifficult to assemble and service men can 
a ircraft. 

T he A rmy itself carri ed on a huge mechan ic t raining program in 
1941. Thousands upon thousands of technical experts were needed 
to keep the thousands of warplanes turned out by the aircraf t in
dustry in fighting trim. An annual Army output rate of 100,000 o f 
these flight crew members was reached early in 1942, with early ex
pansion of even thi s huge number contemplated. The bulk of these 
workers were enlisted men, with officers being trained to supervise 
their labors. The non-flying members of the Army A ir Forces to
taled about 200,000 early in 1942. Included were the flight crew 
members, the "men behind the pilots." In December, 1941, nearly 
175,000 more of these men were needed for the half-million-man 
Air Forces then contemplated, with orders doubling the Air F orces 
due early in 1942; and a goal of 2,ooo,ooo in 1943. 
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Fli ht cr w member were being trained earl · in 1942 at 14 
civilian chool under cont ract to the \\ ar Department and at five 
technical chool operated by the \ir Corp T echnical Command. 
They were being offe red a ch ice of 19 cour whi h ranged from 
eight to 26 week in len h . From thi urricula were pouri ng the 
m chanic machini t , welder . m tal w rke r , weathe r ob erver , 
in trument t chnic ian radio opcrat r bomb io-h t maintenance pe
ciali and th r cia ified pe iali t vita l t the operat ion of an 
ai r force in 111 dern warfar . 

\ ocational aircraft training in the a,-y wa admini tered by 
th Bureau of ·avi at i n. In peacetime thi tra inino- of mechan ic 
and othe r maintenance per onnel wa ca r ried out th rouo-h a n ap
pr ntice y tem in the ·aval irc raft Factor and other aval 
manufacturin e tabli hment . . dvent o f the mer ency, however, 
fo re d an immediate expan ion £ that proo- ram an e.:x pan ion which 
had I een r peated and repeated a a in. The bulk of the new Na,·al 
a ircraft cational t ra ining wa carried on in 1941 at the a at Trade 

cho I at J ack nville, Fla., orfolk \ a. and n D ieo-o ali f. 
\ oca t ional train in '' a c...--.;:pa nd d at a a l ir tation v herever 
p ible, and c ur e were be un in c ivilia n univer itie and trade 

hool . • 
The coun try 's p rivate flight and vocationa l train ing chools were 

do ing a fin e job for the milita ry ervice in 194- , a wel l a cont inuing 
the work of trainino- p ilot fo r the o ·ernment" ivilian P ilot T rai n
ina- P rogram, which had become a o-reat re en oir of m ilita ry p ilot 
ca nd idate . year b fore when it ha I be n found that the ucces 
o f t he huge XI an ion in the a ir en ice made nece ar_ by t he 
emergency would depend on the abi li t) of the p rivate s~ho~ l s to take 
over a large par t of th e t ra ini ng . mo t of the e in t1tut10ns \\ ere 
opera ting on a mall scale. T h ir propr ietors met th~ _c~ ll f~r ex
pan Ion eager ly and capably, rapid ly enla rged their facili ties Without 

THE SWALLOW L T6s TRAINER 
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TAYLORCRAFT T t\. DEM TRAI ER 

lowering standa rds, and soon were turnin g out large nu1nhn~ oi 
p il ots r eady fo r speciali zed combat tra inin g~ and llundrecl s o f pb11C 
factory workers and plane lll echanics. 

/\ looming shor tage of well -train ed mec ha ni cs tq se r vice and main 
tain the thousands o f warplanes being turn ed out !Jy th e airc raft in 
dustry, early in T942 called attenti on tn much unu sed capacity in th e 
private mechani cs schools. ft \\·as !Je li evecl that the Governm ent 
would 1:1ove _ra pidl y to increase pa rti cipation of th ese in sti tut ions in 
m echamc traming so that the J\ nJ cri can a ir wa r dTo rt on a ll fro n ts 
would not fa il for lack o f th e indi spensable repair and ma intenance 
m an . 

Among private fli ght and vocat ional schools wi th reco rds of 
achi evement earl y in r942 were : 

Academ y of Aeronauti cs, LaC uardia f ield . J ackso n H eigh ts. New 
Yo rk. made steady progress in st udent enroll ment. in creased facul ty 
and enlarged faciliti es in th e airplane. engine . designin g. accessor! es 
and meta l departments. J\ modern heat-treat ing laboratory was In 
stalled . J\clvancecl welding and ri vet in_g classes we re o rg;mi zed. 
Tntri catc mockups for instruction in hydraulics, eng in e induct ion <tnd 
instruments were designed and in sta ll ed. /\ new eng ine tes t house 
was built t? house six engines and ad joining class room s. The_ two
sto ry dorm1tor y . completed earl y in 194 T, was used to capac1t y a s 
quarters for enli sted men from the Army A ir Corps, trained in g roups 
through the year under a curriculum providing 22 weeks o f in struc
tion in aviation mechanics for each group. 

The Aeronautical University of Q 1icago bad an enrollment_ o f 
more than 300. Engineering students were elig ible for fr ee fllg ht 
training . During 1941, 37 completed the CPTP course w ith an av
erage of 41 hours per student. 
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TIH' I :al imorc : chon! of .\crunautic 
frnm primar.' thrnugh --t-cnndary and al· 
in : rumtlll llyin •. 

ga,·e a complete cour e 
cro. -country, night and 

:\no Indu-. rit"-.. Tcclmical ln.: itute. l.n: :\ ncrek . . Calif., wa 
geared cl""t· l~ to tlu.· pe r onnel ·equircmcn t:- of h a,·iation indu try 
throur•h ch;u1g,· ... in management and curriculum. :\[ any new fac ilitic 
we n· ad(kd. indudin~ a large. new in:-;trument laboratory. :\dYanced 
training pn 't!ram-. in he produc i )11 . cien c were in~ ituted o meet 
the aircrai ln•hHry · · de,·cl pi 1rr 1ced f r production enaineer. 
I n·lopment t~i a milita ry trainin ailplane wa. bccrun . The new plane 
wa being cnginn· ·l·d ior mas:-: produc ion. In 19-P - more than I. oo 
a ircraf t plane l'mploycs were up raded: employe of anadian a ir
era ft firm~ were trained . :\[ o re than 1 . -oo mechanic and engineering 
grad uate. were placed in a\·iati on emplo ,,ent. 

:\ lahama In · itute o f .\ eronautic en ered it fourth year of opera
tion:-; in Fch ·uary. IO..j2 . ~tuden- from the L"n iver ity of Alabama 
were being trained as part o i the C i,·ilian P ilot 1 rainincr program . 
and . in addit ion . the school had a detachmen t of pilot in train ing for 
tht· . \rmy :\ir F o rces. 

:\ \·iation ln ·t itutc oi Tcchnnlnt:"'·· Inc.. Long- 1 land Cit \·. f\. Y .. 
wa. one of the pri,·ate chooL ·,;·hich had s~ 1 spended ,JI civil ian 
act i,·itie: for the durat ion of the wa r to tra in ai rplane and eng ine 
m echanics fo r the . \ rmy :\ ir Forces. The TtLiitutc ,,·as train ing en
listed m en in th ese cap;tcitie in groups n f -1R . the cour es being 
telescoped <UJcl intcn. ifie I to incrca_e output. 

Boeing ~ chool of .t\ eronautic , O akland, Ca li f. , a division of 
l "nited Air Lines . ,,·he re a \·e racre en rollment \\"a 2-5 students, in
clud ed eight ca reer cc1 t1 rses in its prorrram with instruction in 35 
majo1· ~ uhj cc ts . l ;radu:1ti on from high school, with emphasis on 
m at hetll a1 i c~ and ph_, · ~ i cs. \\" ; t~ a prerequi site f or adm ission. The 
111 eteoro lngy all(l a ir Iitl e tec hni cian cnurscs required g raduation from 

TAYLORCRAFT SIDE-BY-SIDE TRAINER 
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TIMM AEROMOLD TR AT ER PT-22oC 

Fuselage, wings and ta il surfaces a rc built of plastic bonded plywood by the T imm 
ac romold process. 

an accredite I collcg of cnginccr in . L ngth o f the our. c. \a ricd 
f rom one yea r for the air li ne mechanics cour c to two yea rs fo r the 
aeronauti cal engineer ing and th a ir line pe rati ons and eng inee r ing 
courses. T he school had 35 in ·t ructo r , and report I g rad uate place
ment at roo per cent. In add it ion to the r g ular commercial program, 
Boeing chao! built barracks and . hop of suffici ent size to carry 
on a program for the traini ng of an average of 700 1r orps me
chanics. 

Cal-Aero Academy, a t ra ini ng base at ntari o, Cali f ., for rmy 
A ir Corps cadets, was enl arged severa l t imes so the 350-ac re plant 
could accommodate many hundred cadets. ompletion of an eng ine 
repair and maintenance plant at Cal-Aero during the year perm itt d 
all repair, overhaul and main tenance on the A rmy S tea rman and 
V ultee training shi ps to be accompli shed at the fi eld. T he school had 
25 permanent buildings. 

Cali fo rnia F lyers School of Aeronauti cs, I nglewood, Calif. , con
tinued to train air line pilots, fli ght instructors, aeronauti ca l engineers 
and master mechanics and had instituted training of mechanics for 
the A rmy A ir Forces . T hi s phase of the school's acti vit ies was en
larged g reatly in the early months of the year. The school plant , 
which had grown to include four large structures and a fl eet of 20 
planes, was enhanced by acqui sition of a huge motor testing stand. 

The Curti ss-Wright T echnical Institute, Glendale, Calif. , train
ing base fo r civilian mechanics and engineers established in 1929. 
passed the 2,ooo-mark in enrollment during 1941. L ike all com
pa rable schools, the advent of free, short-term public school courses 
had its effect on Curtiss-Wright T ech, but to a minimum deg ree, and 
with a noticeable upswing back to normalcy late in the year as stu-
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dent · r aliz d the de irabilit of ca reer-training over job course . 
The .\rmy . ir orp continued to ma intain a larae mechanic train
ing detachment at urti -\Y r i ht Tech wi th eve ral hund red en
li ted men con tantly under in true ion. civilian enrollment 
increa ed in both ma ter mechan i and aeronautical engineering 
cour es and . rmy requirement ga,·e promi e of a imilar increa e 
plan were completed for expan ion to triple fac.ilitie . P ract ically 

g raduate teppcd into in tant emplo ·ment at nea rby factorie 
o d ired . 

chool at Love Field alia Te..x. had more than 
ame mana ement operated a primary and ba ic 

training d ta hm nt f r flying cadet in the . rmy ir Corp at 
rady · an ai rcratt me hanic chool fo r enli ted 

men at alta and a primary ba ic and advanced tra ining detachment 
for Brit i h . F . cadet at Terrell. 

Embry-Riddle chool of mt10n ifiami F la . had ix cl ivi ion , 
n c · · itating an ope ration ta ff of I 200. I n if iami were the tech
ni al chool and the land and eaplane ba e . t rcadia were 
'arl trom and Dorr Field , and in le' ·i ton R iddle Field . The 

thre fie ld w re tu rn ing out mil itary pilots . 
w re operating under the . rmy outhea tern ir orp T raining 

ent r . while h _i dd le Fi ld trained Briti h p ilot -one of the six 
a ll-B ri ti h trammg chao! in the nited tate . T he T echnical 

hou eel in a huge milli-on-dollar hotel product of if iami's 
which wa convert d into admini t rat ive office , do rmi
ancl ' rk room . I t m t the urrr nt n ed fo r killed 

tq plyinrr In tercontinent Aircraft rpo ration in 'I iami , 
Do 1· and R iddle field and av iat ion fac tories in other 
th country . D ur ing 1942 the school planned to play an 

AT CAL-AERO ACADEMY 

An Army Air Corps basic training class at one of the leading private flying schools . 
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AT CURTISS-WRIGHT TECH JCAL INSTITUTE 

P::trt of th e student body at th e Glenda le, Ca li f. , school listens to an ::tddress. 

important part in the training o [ Latin-Ameri can youths who wer(' 
studying to become pilots, ae ronautical enginee rs, a·- line and in
structor mechanics under Gove rnment scholarships. he firs t con
tingent of 526 students to be instructed in the U nited States were 
at work at Embry-Riddle. T hese mecha nics, upon graduat ion, were 
to return to their homes and pass their new knowledge on to other 
students there. 

Casey J ones School of Ae ronautics, Newark, N . ]., fi lled its 
civilian classes to capacity, as it had clone for more than twn 
years. During I94I efforts were devoted largely to oLtaining 
and installing additional equipment and facilities for the extensive 
expansion of the Army Air Corps mechanics training program in 
which the school was participating. Anticipating an expanding pro
gram after the first of the year the school took over an add itional 
building. More space for housing faciliti es was obtained in a nearby 
hotel for about one hundred students from Central and South Amer
ica. To take care of the feeding of the students, a new cafeteria was 
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opened. . \ three tory building ~ a equ ipped with lee ping accom
modation for eYeral hundred enli ted men. The chool emplo ed 
about 200 in tructors. 

Lakeland • cho l of . eronautics akcland Fla., \\ as gi ing pri-
mary flight trainina to Briti h tudent fo r the R. ·. F . The chool 
wa und r upen·i ion of the outhca t ir Corp Training Center of 
the Army Air Force.. Facilitie for train in were expande to ac-
omrnoda te a large incr a c in the number of t udent arrivin ery 

fi, e w ck.. new auxiliary air field ' a e tabl i hed ' hile three 
other auxiliary fi ld were enlarged . The chool plant al o included 
two large arra k , me hall hangar and a fleet of Continental
powered Boeing trainer . 

The L ewi chool of Aeronautic , J oliet . Il l., hifted during 1941 
it entire em1 ha i to collegiate tudy of a\·iation ubjects ~"clu i ely. 

L incoln eronautical In titute and it a Jiat . L incoln irplane 
and Flying chool, Ljncoln eb. were preparing on reque t of tht> 

rm ir F orce to t ra in larger number of rm · tudent in ad-

U. S. Navy photo 

NAVY AVIATION CADETS 

Future Naval aviators examining a patrol bomber at the Pensacola school. 
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U. S. Arm y photo 

TRAI ING PARATROOPS 

Showing parachute soldier leaving the ship , wh il e others stand ready to fo ll ow him. 

vanced a irplane and eng ine maintenance. P urchase o f an airport , \ ·ith 
hangar, and construction of a second , larger hangar, had prepared the 
schools for their new a signment. D uring add itions to the plant, the 
schools continued all training activities, including aeronautical engi
nee ring , a irplane and eng ine mechanics, commercial p ilot and fli ght 
in st ructo r training. T he flying school was participat ing in all pha es 
of the C. A . A .'s ivilian P ilot Training Program. 

Lodwick Aviati on M ilitary Academy, Avon Park, F la., was g iving 
primary fli ght training to cadets of the Army A ir Forces with the 
possibility of doubling the size of classes. An unusual aspect of thi s 
school, which began operations under War Department contract in 
October, 1941, was its "barracks" which prior to that elate had been 
a winter resort hotel, which the school took over. Cadets had avail 
able hotel rooms with private baths, water front view, spacious lobby, 
faciliti es for swimming, basketball and tenni s. A former country 
club, ad jacent to the "barracks" was converted into a ground school. 
Cadets were transported to the air field, and to four auxiliary fields 
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' tabli h d b ' 19-J~ , in 36-pa e tee! han a r 
and a large Acel f traintr · w ho I' eq ui pment. 

The Lu comb · · ch ol o £ e ronautic · \\ e t Trenton . J. in 
.\pril, 1 -JI . . ct up a branch in Dallas, Tex. t upply aircraft beet 
metal worker t th rapidly growin aircraft indu try particu lar! · 

klah ma and 1· an a . T hi hool levoted it effort 
trauun y una men in a ir raft h et metal work includ

ing pr Ct 1 n Ia · ut, aircraft m tal f rmin and all type o f aircraft 
rivetin r . The ·ch 1 I a t \\ 'c ·t Trenton continu d t maj or in Go,ern
mcnl appro,· ·d cuut--c lea<..linu o both airplan and engine me
chan ic ' lie n e ·, and « raduatc · f uund r a ely ' mpl ym nt in all field 

f a ,·iation. 
lira Loma Fli ht . eadem ' at xna rd 'al i£., formerly a branch 

ntari . acq uired a n ' name and ne\ 
yea r. v\ ith the x pan i n of the \rmy ir 

tratmn program the manao- ment r t ' d a complete train
ing ba c mpa rablc to the pa rent fi ld at ntari . apable of 
ac 111111 dat in o- era! hundred aclet th xnard p lant wa unique 
in it bunrral w bar rack dozen of {oUJ·-r 0111 ig ht-catiet cottag 
built in l) pica! al i f rnia tyl a r unci a ntral patio parade ground. 

iVIi ouri • viati n In titute . I, an a ity ).1 .. devoted fac ilitie 
training mechanic fo r th rm ir Fore . cantonment e -

pcc iall rect d fo r the purpo e hou ed and fed the A rmy men . The 
in titutc. three year old and combining a irplane and engine mechan ics 

LYCOMING TRAINING SCHOOL 

M achine operators and assembly men in classes which are held 24 hours a day. 
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THE HOWARD TRAINER 

Commercial students taking off at the Dallas Aviation hool. 

a nd sheet m tal schools, had tra i1 1ecl more than 3,00 i vilians for 
the aircraft industry before levnting it lf to training A ir F rces 
mechanics. 

New E ngland Aircraf t chool, East .Bost n, Ma s., g reatly x
panded its facilities during 1941 as increased ·nrollments in a ll 
courses made more space and equipment imperat ive . 

The aviation ground school and t acl1er-training courses carr i d 
on by the School of Education of New York Univers ity expanded 
facilities so that the fullest program could be g iven, includ ing ex
tensive work in trouble shooting on aircraft engines. Since the nm
mer of 1940, 1,021 registrants took advantage of thi s training, of 
which number 310 were CPTP students preparing for entrance to 
the Army or Navy air forces. Others were preparing for position. 
as ground school instructors, public school teachers, and for com
missions as teachers in the various armed services. 

Ohio Institute of Aeronautics, Columbus, 0., was trainino- stu
dents to take their place in the national war effort through its c~urses 
in aircraft and aircraft engine mechanics. 

Parks Air College, East St. Louis, III., passed another milestone 
in its fourteenth year of educational progress when a new library 
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bu ildin wa erected and open ed for tudent and faculty use. T he 
. -hoot c ntinued to offer four cour e in the commercial school aero
nautical en ineering maintenance engineering p rofe ional piloting 
and a\"iati 11 peration . Each cour e requi red two year fo r com
pl~tion wi h the exception of aeronautical enai neer·ing ' hich required 
two and on •-qua rt r ea r . Enrollment at Park throughout the 
year wa at a apac ily liuur o f ..,o comm rcial tudent . Cooperat
in wit h the · . • \ rmy . ir o rp Park a t o tra ined 200 aviation 
cadet in prima ry fli ht t rainin uch t rainina tak ing 10 week . 
I·: ighly- ix in tru ·tor . pcciaJj t in heir field corppo ed the facu ll:) 
per onncl. .-\ pproximately 15 per cent of the g raduate received 
apJ ointm •nt · in the .-\rm or a ir For e . 

Polari · Fli rrht cadcmy' new mi l - quar ar Eagle Field at 
l .an a l r . 'a li f. . arne into exi tence a an xclu i\ R o a1 ir F orce 

pa age of the lend-lea e Ia'' . In a record
breakina con t ru t ion proaram a complet tra ining ba e fo r everal 
hundred youth fr m Bri tai n rose in 6o da wh re age brush of 
the de er t pre i u I · t od . L ike merican fl ight t ra ining fields at 

nla r io and a li f. \ a r E agle F ield provided · two-men 
room bath , public qua rter , lawn and landscaping. 
The r la rae hangar and repa ir and maintenance facil it ies. 
'!'\ umer w runwa in ured safe t ra ining. P olaris gave pnmary, 
ba ic a nd ad anced t raining to t he cadet sent here from England, 

ACADEMY OF AERONAUTICS 

Students on repai r projec ts in the metal department of the school at LaGuardia 
Field , N . Y. 
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CASEY JONES SCHOOL OF AERO AUTICS 
Students at wo rk on final assembly in the engine department at the ewark , N. J ., 

school. 

returning them home with only operational instruction ahead o f 
them. 

R ising S un School of Aeronautics, P hiladelphia, Pa., di scontinued 
commercial training to place all its fac ilities at the disposal of the 
A rmy A ir Forces, fo r which it was training large numbers of me
chanics . 

Robertson A ircraft Corporation, Robertson, Mo., operated a Gov
ernment-approved primary and advanced flying school at Lambert
St . Loui s Municipal A irport, in add ition to operat ing Civilian Pilot 
T raining programs at several bases throughout M issouri . 

R oosevelt Aviation School, located on R oosevelt Vielcl , M ineola . 
N . Y., entered 1942 with the experi ence of rs yea rs of teaching 
young men and women both flying and mechanics. In 1941 hun
dreds of Roosevelt School graduates were employed in some branch 
of aviation and the demand was still g rowing- growing so fast that 
it was impossible at times to meet the demands of the industry for 
Roosevelt graduates. The civil school averaged about soo students, 
and a corps of 200 to 22 5 men f rom the Army Air Corps constantly 
was being trained in mechan ics as a part of the defense prog ram . 
The school specialized in a master airplane and engine mechanics 
course which prepared for the test g iven by the Civil Aeronautics 
Administration for the aircraft and aircraft engine certificates of 

competency. 
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H.yan . h ol of . \er nautic . ~ an ali f., ga e m truction 
pil t · . mechanic. and en 'ncc r for po ition in the aircraft in

du. tr ·. In T -P . '-Yan had one of the mo t rapid e..xpan ion period 
in all it hi tory. upplementin it re idence training cour e . 
Ryan fT r d p ial izcd home- tud · in truction thrOlwh the affiliated 
Ryan . r nautical T n Litute ,.,·hich wa oraanizcd durin the ear. 
T xt for th Hyan corrc. pond nc c ur- were wri tten b leading 
indu try authoriti . all m n with l n ra ti a l e.xperi n e in aviation . 

of tudy ofT r d includ d a ronautica l draftina and engineer
mg. analy i , a ir raft 1 ower plant and air raft con truction 
and maint nancc . In pit of free training cour in heet metal work 
a ir ra f mechanic and pi I tin offer db the O\ ernment to timulate 
the d fen e pr ram the commcr ial traini ng clivi i n of the R)an 

chool continu d to expand. \\ ith th ace lerat d pilot trainina 
program of the ir orp ettin in o full '·ing, official of the 
R an chool which had been trainin rm ' primar pilot for t\ o 
and a half a r durin 1941 dire ted the complet ion of an e' en 
furth r expan ion of trainin fa6litie at it ba e chool at an 

i ao and at it branch chool at H met, ali f. upplementincr its 
other '' ork in the pi! t training field R) an durina 1941 also con
ducted a econdar) PT proaram. 

afair Inc., Readington . J. compl ted a very succe sful year 
a di tr ibutor of the Piper ub line and flight in tructors to the 

AT ROOSEVELT AVIATION SCHOOL 

A section of the overhaul and repair depot at the Roosevelt Field, Long Island, 
N . Y .. school 
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TEWA RT TECH ICAL SCHOOL 

T rouble-shooti ng and le l ing engines in the ae ronaul i depa rtment of the school 
in N ew York Ci ty . 

civilian governmentally controlled CPT program for ew York 11 1-

versity and various other colleges . D efense act ivity on L ong Island 
and eastern coastal poin ts necessitated afa ir's rem val f rom Hangar 
B, Roosevelt Field, to the Solberg-Hunterdon A irport at R eadington. 
N .J., in April , 1942. For the convenience of the publi c, a ew York 
City showroom was maintained where the ent ire P iper line was n 
di splay and arrangements fo r fli ght courses could be made. 

Spar tan School of Aeronautics, T ul sa, O kla., lengthened its lass
room work-week in order to supply tra ined aviat ion techn icians {or 
war work. W hile the new policy permitted la rge r output o f g raduate , 
the school's standar ds were not lowered. T he new six-day week 
schedule was not appli ed to the large A rmy A ir 1~ orces t raining p ro
gram , which was carri ed on at M uskogee and Miami , O kla ., as well 
as at Tulsa . 

S tewart T echni cal School of N ew York , N . Y ., completed its 
twelfth year speciali zing in aeronautics. Government-approved air
craft and aircraf t engine mechanic courses were offered, as well as 
its long establi shed course in aeronautical draf ting, including detail 
design. Graduates of all the courses were reported as doing excep
tionally well in the industry. A number of airplanes were r epaired 
in the school's Government approved aircraft repair station by the 
students under the direction of licensed instructors. As usual , this 
aircraft repair station was operated solely for the students' benefit , 
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an not a a ource of revenue for the chool. pplicant for admi -
ion had to have a hi h ch ol education. 

· . \\. \\"i crin . irway . Inc .. operatincr at Bo ton and ·arwood 
'via . and ro ide nee and X ewport. . I. trained 0\·er 6oo CP T 
tudent in Ig .. p and wa prepar in fo r even more e...'<ten ive opera-

IN THE DOUGLAS B-19 BOMBER 

An off1cer ta lking over the pla ne 's vVestern Electric intercommunications and 
radiophone system during flight. 
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t ion. nder Gov rn ment c ntract, the c mpany ga' r frc her in-
t ruct ion to r6r p ri vate and c mmcrcial pi lot . ove rnment approved 

m chani c course were g iv n t IOO tuclent in airc ra ft . cnc:rine and 
wei ling work . T he new plant included wo hangar. . Th · company 
OJ erated v r 100 a irplan . 

LOCKHEED HUDSONS OVER ENGLAND 
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U. S. GOVERNMENT CI VIL AVI ATIO N 

\ ork of the F ederal Bureau - The i il Aeronautic dmin i tra-
tion- ivil er nautic oard- ivi i n of xport and Defen e 

\id- ivi ion of International ommuni ation - Fed raJ om-
municati n mmi ion-Fi h and \\ ildJi fe erv ice-Geo-

loaical ur at iona l \d\'i 
nautic - . -· 

uarcl- . 
ar Produc-

tion · oard. 

T E entry of the nited tate into a f uJI-out hooting war 
fo und th Federal Bureaus in a fai r tate of preparedness. 
De pite the p roblem impo eel by cen or hip and the desire on 

the part of all to wi thhold f rom the n m) any mi litary information 
of va lu , the e bur au wer able to p rov ide the following interesting 
accounts of their acti vit ie . 

Civil A eronautics Administration 

T he year 1941 was one of nat ional p reparation fo r j ust such 
an attack as materialized on December 7· The important role of the 
Civ il . eronautics A dministration in these efforts was spotlighted by 
the se ries of rapid-fire CAA actions taken immediately after the out
break of war. 

I ilot li censes suspended, provision made fo r reinstatement under 
proper safeguards, fl ight plans ordered filed with the CAA on all 
fl ights of more than ro mi les from base, the plan then to be cleared 
by the CAA with A rmy Interceptor Command . . . the reserve of 
40,000 CAA-tra ined pilots called upon by the Administrator to fulfill 

II9 
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CPTP STUDENTS CHECK PLOTTED COURSE 

Advanced trainees at the Lincoln Airpla ne a nd Flying Schoo l, L inco ln , Ncb. 
T hey are using Meye rs' trainers. 

their pledge of offeri ng their services to Army and Navy aviation when 
needed . . . these and other moves placed the faci li ties of civil aviation 
in full coordination with the war effort. 

These activities climaxed a year of intensive work by the CAA for 
the continued development of civil aviation as a factor in national 
readiness. Its programs of airport construction, pilot training, safety 
regulation and airways construction and operation were guided by 
this purpose. 

A further step, aimed at bringing aviation training into the primary 
and secondary schools, was also under way at the beginning of 1942. 

It was described by Robert H . Hinckley, Assistant Secretary of Com
merce for Air, as follows : 

"The main handicap to mass flying, all along, has been that 
travel in three dimensions is an awesome thing to two-dimensional 
people. I can remember that solid geometry seemed much more 
difficult than plane geometry. The air is a strange new element to 
man. And it will be taken in stride, as a matter of course, only by 
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people who ha e learned the principle of flying in their youth and 
ha,·e appl ied tho e principle in actual practice. After that the fearful 
my ter i gone. Fli ht i_ then a matter of ome principle in ph tcs 
like a change in the temp raturc. 

I call thi proce. the 'air-condition ing· of pc pic . to away 
from the weak term air-c n. ·iou and air-mind d. · Tho e tenn 
are a ob olete today a the w rd 'd fen e. \\'hat aood i it to be 
'con ciou of a warm £ en m · a ir plane ,. rhead _ Prelt) oon 
you ' ill be uncon ciou . But if you are c nditioned ' to fly ing then 

ou are 111 a tate of fitne, t do m thincr about it- to pa rt icipate 
in it. 

\ e mu t have whole 
conditioned. For three yea r 
the college level. That wa a ound be innin . a our pre ent wart ime 
need prove. ut the princi ple £ Aiaht. and their 
tion . mtLt be tatwht to the ·oun tcr in ou r hi ah 

FOR THE FAR PACIFIC WAR 

General L . H . Van Oyen, head of the Netherlands East Indies Air Force, inspecting 
one of the new Brewster dive bombers under construction for his squadrons in the 

plant of the Brewster company. 
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DOUGLA BOMBERS FOR BRITAIN 

One of th e famou s DB -7B a ttack bomber whi ch is mak ing hi story wi th the 
R . A. F . on many fronts. At home in Engla nd the R. A. F. used it as a night 

fi ghter, and a ppropria tely have na med it H avoc . 

in the g rades . T he practical apr li cat ion, in primary school , would 
be with model planes. In the hig h chools it would include g liders. 
· "I speak of thi s here because the educators of the nited tat s 
are becoming alert to thi s need of aviat ion very rapidly. In the De
partment of Commerce we have studied very carefully the program 
through which, during the last eight years, Germany has been con
~ iti oning her young people from the six th g rade up toward par
ticipation in aviation. To best that competiti on in our own free way, 
we have brought together a g roup of prominent educators as an 
advi sory committee on aviation to the Civil Ae ronautics f\dmini st ra
ti on. This committee is crystalli zing its studies into a proposed pro
gram for the 'air-conditioning' of young Americans on a mass scale 
both in the high schools and the upper g rades . 

" W e see this program as a very important pt·eliminary to the 
pilot training program now conducted by the CAA at the college level. 
W e know that the only way such a program in the primary and second
ary schools can be launched rapidly and effectively is through the 
enthusiastic participation in it of local school authorities . The edu
cators on our advisory committee believe that local school authorities, 
when the situation is presented to them, will see at once the importance 
of and the need for such a program. To that end, in the traditional 
democratic way, this committee of educators proposes to call early in 
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194- a serie of regional conference with tate and municipal chool 
offic ial to outl ine ou r propo al and to gather local advice and com
m m which might further trengthen the program. 

··J n thi we have a three-fold purpo e; fir t to win the hootino
war: econd to win the commercial war fo r air upremacy which will 
folio\ it; and third to g uarantee the e urity of our people a ain t a 
r currence of th a wful ituation we face now. Th.i guarantee I 
beli '" , an be accompli heel by making our eh·e a nation of flyer o 
ad,·anc d in the air that n a yg re r would dare to threaten u . · 

Bccau e of en lar red pilot trainin a tiYity . air line travel, and air
craft product ion, there wa a -o per cent incr ase in the work load f 

'A.·\ in pe tor · during 1 41 . They made '"O ooo xamination [ 
planes and _oo.ooo of pi! t . in tru tor . mechani and other avia
tion per. onnel eekin \ certificate . In order to give prompt 
:<: rvicc. _ - qual ifi ed men in the indu t ry '·ere d ignated fli ght 
cxamin rs and I - " a ircraft in pection repre entat ive . 

i\ ith the utbrea k of ' ar, in pector a l o faced the ta k 
of exam ining for r indor ement th c rtificate of nearly 200 ooo 
pil t and tudent pilot . In p ct r cone rned wi th safet ' of air 
arrier 01 erat ion flew a total of 1 . '" -t .7 _ mil a ·ervi e wa 
xtended to frica and other eli tant 1 int .. ft r d1reful check , 

5 - approva l ce rti fi ate w re i~ ued for new type of ai rcraft, engines 
p~opellers and appl iance · and 1 - -t fo r n w model added to old type 
approval . Th~ \ viati on 'l:ecl ical D~v i ion of . a~ety Regulation con: 
duct d approx ima tely 1 72, 5 0 0 ph) 1cal exammat10n . 

M ARTIN BRITISH BOMBER 

The 187B -1, 1b ltimorc, built in q uantity fo r th e R . A. F. It is powered by t\\'O 
1,6oo h.p . Wright Cyclone engines. 
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CONSOLIDATED 'S LAND BOMBER FOR BRlTAI 

The B-24 four-engine long-range bomber. The R . A. F. named it Liuera tor. 

The CAA policy of decentra li zation was given even wider effect 
in order to keep up with the increase of activity during I94L An 
eighth regional office was establi shed in Anchorage, Alaska, in add i
tion to the seven other regional centers in the United States . 

Civil Aeronautics Board 

The Civil Aeronautics Board appoints its personnel and performs 
its functions independently of the Secretary of Commerce. The 
Board, however, is technically within the fram ework of the D epart
ment of Commerce, which provides purely housekeeping facilities for 
it. Work of the Board falls within three main categories : 

I. Economic regulation, including issuance of certificates of pub
lic convenience and necessity, fixing of air mail rates, regulating of 
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pa enger and property rate 
t ion . and the performance of 
tory lutie . 
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p ing upon merger and con olida
\·a riou other related economic regula-

.2. The pre cribing of afe ' tandard rule and re!!lllation , and 
the u p n ion an revocation o f variou a fe t certificate ( includ
ina pilot ' certi ficate ) aft r notice and hearin 

. Th independent inve ti ation and reportin of aircraft acci
d nt. of all type . 

E xten ion and peed in up of a ir carrier en·ice route both at 
home and abr· ad in the intere of the national defen e and pro
mulgati n of important de fen e af ty r uulation fo rmed the major 
acti ·iti f the oa rd. pprovaJ on the ba i of a temporary certif
icate wa given to Pan American i ·way for an air route aero the 

outh .\tlantic between Miami Fla . and Leopoldville frica via 
Bel m and atal Brazil · and other ' ten ion ranted on the Pacific 
and inl nited tate Aau line in Latin merica were 
materially increa ed in number and time chedule cut as the Board 
worked in cooperation "ith countrie there t eliminate axi -con
trolled a ir carrier . Earl in I94- the oard uranted a certificate to 
American E xport irline for non- top r ice between ew ork 
an I Fo ne E ire. 

In the e c nnection , the Board authorized e.-'< tensions of Pan 
mencan irways Pacific route b tween the original point an 

Fran i o, ali £. and Manila , P.L t in apor tra its ett lement , 
f01· a five y ar period ; amended the an F ranci co- ·uckland route to 
includ a to1 at uva, Br iti h 1 n · f Fij i, author ized ac
quisit ion of cont r I of Pan f\ mer ican irway - f rica and Pan mer
ican ir Ferric by Pan merican irways to ass i t the movement 
of r erry a irc ra rt b t \\"een the nited tate and the M iddle Ea t; 
authori zed Pa n men can Grace operate a vveekly non-

CURTISS PLANES IN JAVA 

Pilots of the R oyal Netherlands East Indies Air Force and their Curtiss 21B 
interceptors. 
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A VOUGHT-SIKOR KY F R T HE R. A. F. 

The Chesapeake sco ut bomber, p wcred by a Pra tt & Whitney T win \ a, p 
J unior engine and H amil ton "La ndard onstant pc d p ropeller. 

stop service between ali , oloml ia . and 1Ua) aqu il. E cuador, and 
another between Talara and L ima, P ru. W h n P ru took ove r 
L ufthansa P eru , and -Boli via lim inated 1 yd er Boli viana, P a
nagra was authori zed immediately to begin operati ons along a new 
transcontinenta l route ex tending from L ima, P eru , via Cochal amba, 
S ucre, Vallegrande, Santa ru z, 'on epc ion, San Ignacio. an J ose , 
Robare, and P uerto S uarez, Boli via and orumba, -Rra?. il , where it 
made conta t in September with a n w ex t nsion of Panair do B razil 
which ca rri ed the service on to R io d J an iro. 

Ameri can i\ irlines was g ran ted 1 cal operati ng ri ghts bet we n 
Toronto, Canada and Bu ffalo, N . Y. , between \iV ind sor. Canada . and 

iagara l"all s, N . Y ., and W estern J\ ir L ines was g rant d se rvice 
between Great Fall s, M ont. , and Let hhri cl~e, J\ lberta . Canada. where 
it connected with the int eri or Canad ian route to \ Vhit e TTorse , Y ukon 
T erritory . and so with Pan Ameri can A irvvay's r< utc into A la. ka. 
l'oreign ai r carri er permits were granted to Cia M ex i ana d via
cion, affili ated with P an American A irways, all owing it to continue 
servi ce betv.reen T .os A ngeles, Calif., and M ex ico City and to T rans 
Canada Air Lin es fo r non-stop service between T oronto and N ew 
Y ork. The Trans Canada decision stemmed from the p1·inciples of 
reciprocity set up in the Canadian-American A ir T ransport Arrange
ment of 1939. 

Certificates and amendments to certificates started more than 8,ooo 
miles of new routes and route extensions, both domestic and foreign. 
Because of this large increq.se in route mileage, tariff filings jumped 
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· m e - pe r cent o ve r th · e of 1940 and there wa a ub tant ia l 
add ition in th numbe r of ope ra tin chcdule fil in which reflected 
the x pan · i n in the numbe r f local a nd n n- · t p flight made by t he 
·a r r ic r . 

Immed ia te ly afte r the . m rican d claratio n of war the Board 
LI"J> nd d h a ring and pre-hearing o n ie r n o n p nd in new 

r ut · applica tio n with th xception o f tl10 ·e imp r tant to na tional 
d f ·n t' . l~ al ca- we re being continued, h w ve r. with plan under 
d ·velopmcnt f r h rteniu th p r ced u r in rd r that 'the im
m ediat ' and n1aximum attent i n f the a rr ic r · a nd the ir per onn I 
and o f the B ard and oth r Go v rnm nt a o-cnci nce rned may be 
a\ailahle fo r em rgcnc ·dema nd · .·· \ \'o rk in rr cl) ely wi th Hie \rm · 
and , · avy a lh r at yro,vth in mil ita ry A y in de \· loped n ' p r b-
1 m , the l3 i. ·u d the f llowin o- imp rta nt afety and defen e 
r ulatio n : 

I. Req uiring a ll a ircraft o f over IO ooo pound g ro weig h t to 
be equi pped a f te r J a nua!) I, 194- · wi th a n a lt itude reco rding device . 

. Follow ing r commendation of the I n te rdepartmenta l 1r 
T raffi ontro l omm ittee campo ed of repr entati' e of t he rmy 

a ' ) , i il ronaut ic dm in i trat ion and the Board r egulat ion 
w re p rom ulgated fo r tra ffic con trol to fac ili tate movement of mil i
ta ry a irc raft a nd en ur a f l on t h Fed ra l irwa s · i.e., a ll ai r 
c raft o pe ra ti ng without two-way rad io and a n iti , .e altimeter mu t 
Ay belo w 3 ,500 f t a lti tud · pecified a lt itu I s mu t be mainta ined 

ONE OF CANADA'S CONSOLIDATED PATROL SHIPS 

The Consolidated 28-5 AMC amphibian . 
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T his is th e GB 36-A fi ghlc r 'wit h the R . A. F . Il is po 11·e rcu by :t 1 ,1 00 h .p . 
Wright Cyclone engine. 

hy a ll a ircra ft fl ying b tween 3 ,500 fee t and 17 .0 o f t: fli c:rht plan 
must be fi led if a fli ght is contemplated th rough a ni ted ta t - ir
ways Traffic 'ont rol enter ; all a lt itudes above I 7 ,0 00 feet were 
rese rved to milita ry a ircraft alone, except speciall y authori zed com
mercial operati ons or civil flights for aeronautica l development. 

3· Imposition of prompt and severe penalti es for pilots v iolating 
regulati ons covering rest ri cted areas. 

4 · Federal ce rtifi cati on o f all planes and pi lots . 
s. Requirements of ident ifi cati on of pilots and planes; fil ing of 

plans for all flights; examination of pilot iclentifi cati n by owner of 
planes before permiss ion to use is g ranted ; clea rance for fl ights by 
police officers or other qua lified representat ives; seali ng of camera 
carried in aircraft and inspection of a ll cargo and baggage under strict 
control. 

6. P ermission for air carriers to fly off the F ederal Airways if 
proper direction-finding devices a re used . 

7· Higher ceiling minimums and restricti on of fli ght under icing 
conditions. 

8. Certification of pilot ratings on the horsepower o f their planes 
instead of on a gross weight basis . 

9· E limination of spiralling to landings on airports. 
Important technical studies were being carried on by the Safety 

Bureau of the Board. Over s,soo accident reports of all types had 
been handled and official investigation made of 824 serious accidents, 
including 28 public hearings, of which I r concerned air carrier ac
cidents. 
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Division of Exports and Defense Aid 

cction 12 of the · eutrality ct approved ovember 4 1939, re
quired that e ery per on engaged in the manu facture, exportation 
or importation of any of the arm ammunition or implements of war 
li ted in the P r ident's Proclamation of ~fa r 19 7 hould regi ter 
with the ecretary of tate. In addition each e...' port and import 
hipment of uch a rticle had to be licen ed by the ecretary of tate 

who would i ue licen e only to applicant duly re2i tered under the 
utrality Act to export or import a the ca e may be. Prior to 

ctober 7, 19-P admini tration of these regi tration and licensing 
prov1 10n wa ve ted in the Divi ion of Controls Department of 

tate. On that date, however the Di' i ion of Control was abolished 
and- the e funct ion were tran ferred to the newly created Division 
of Export and Defen e id . The following articles of aeronautical 
character were included in the Pre ident' Proclamation of Ma I 

I 7 and were therefore ubject to the juri diction of the Division: 
aircraft of all kind a ircraft engine propellers propeller blades, 
fu elage , hull , wings, tail uni t and under-carriage units. Cam
p nent parts of aircraft other than those enumera~ed were subject 
to CYOvernment control in respect to exportation pursuant to the Ex
port Control Act approved J u1y 2 , 1940. This control "i' as exercised 
by the Office of Export Control, Board of Economic vVarfare, al
though prior to September rs, 1941, the Division of Controls in the 

tate Department issued licenses under the provisions of this latter 
. ct. Effective as of January 20, 1942, aircraft parts, equi pment, or 

F AIRCffiLDS FOR CHILEAN AIR FORCE 

A trainer powered by a Warner engine. 
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STARTING A CURTISS C-46 TRANSPORT 
Inspectors checking the upper forwa rd sec ti on of the fu selage of one of th e troop 

a nd cargo transports for t he U. S. Arm y Air Forces. 

accessories other than those listed in the P reside nt's P roclamation of 
May I , 1937, could be exported only on general or indi vidua l licenses 
issued by the O ffice of Export Control. The exportation of complete 
aircraft and of aircra ft parts, equipment and accessories li sted as 
arms, ammunition and implements of war in the P res ident 's P roclama
tion remained subject to the requirement of a license issued by the 
Division of Exports and Defense A id. Excepted from thi s require
ment were those aircraft and aircraft parts which were authorized 
by the Office of L end-Lease A dministration. 

The necessity of coordinating foreign aviation needs with our own 
requirements of national def ense resulted in the system of Purchase 
Negotiation Reports. These were requests for preliminary clearance 
on the contract of purchase of new aircraft or certain component 
parts, such as complete engines and propellers. Purchasers of aircraft 
for exportation to any of the South and Central American countries 
or to any neutral country of Europe had to communicate with the 
embassy or legation of such country in Washington to secure the 
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pre entation b · it to the tate Department of a purchase negotiation 
report. The e purcha e negotiat ion report ' ere cleared by the 
Di, i ion of Expor t and Defen e id . Purcha e neaotiat ion reports 
relating to the purcha e of plane or part to be exported to countries 
other than European neutral and outh and ent ral merican coun
trie were ubmitted to the ffice of L end-L ea e \ dmini t ration for 
appropriate action. 

Division of International Communications 

The Divi ion of International Communicat ion of the D epart
ment of tate wa created on ugu t 19, 19 in order more e ffec
ti ely to meet the teadi ly increa ing problem which conf ront the 

nited tate in the field of international communicat ions. In estab
li h ing the Divi ion the ecretary of tate defined its duties a 
folio' 

"The Division is charged with the in it iation of the pol icy action 
of t he Department and with the elaboration and carr ing into effect 
of comprehen ive an d coordinated p roo-ram of activities involved in 
the international aspects of a iat ion radio motion picture telegraph, 
cable, and hipping · w ith a i t ina in the preparation and interpreta-

DOUGLAS OUTDOOR PRODUCTION 

A-2oA attack bombers being completed for the U. S. Army Air Forces outside the 
plant a t night. 
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BUILDING A TRAINER 

A North American AT-6A advanced trainer in the early stages of assembly. 

tion of treaties in thi s fi eld ; with the d rafting or reviewing of a ll 
correspondence with foreign governments and their missions in thi s 
country, A merican D iplomati c and Consular Officers, Government 
D epartments, and all other correspondence perta ining to international 
communications activiti es ; with maintenance of liaison with other 
Government Departments and agencies in international communica
tions matters falling within the field of joint interest and authority; 
and with collaboration with foreign missions in \ 1\Tashington." 

The functions of the Aviation Section include the negotiation of 
international agreements on such subjects as air navigation , the opera
tion of air transport services, the reciprocal issuance of airman cer
tificates and the reciprocal recognition of certificates of airworthiness 
for export, as well as agreements on various phases of international 
air law. The Aviation Section is in charge of the technical work con
nected with participation in international aviation conferences and in 
the activities of international aeronautical organizations such as 
the International Technical Committee of Aerial Legal Experts 
( CITEJ A) and the Permanent American Aeronautical Commission 
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( AP A) . The A iation Section make arrangement fo r flight of 
U nited tate civil and military aircraft over foreign countries and 
for flights of fore ign civil and and military aircraft o er the United 

tates, and i charged with certain other mi cellaneous duties per
taining to variou pha e of intemational aviation. 

Federal Communications Commission 

\ ar condition inten ified the already complicated ituation with 
re pect to aviation communication . The new importance of radio 
to military and civilian flyer wa reflected in the increa ed demands 
for space in the radio pectrum. The Federal Communications Com
mission allocated frequencie for the u e of aircraft, and licensed 
such equipment. Government craft u ed frequencie a signed by the 
President upon the advice of the Interdepar tment Radio Ad i ory 
Committee. . II radio range tation and many marker tations, local
izer tations also a few airport control tation and aeronautical 
tation were under upervi ion of the Ci il Aeronautic Admini -

t ration. In 1942, r8 tran port companie , utilizing six domestic radio 

MORE BOMBERS FOR BRITAIN 

Assembly line of the famous Lockheed Hudsons. 
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NOSE SECTIONS OF THE MARTI B- 26 

O n the way to fi nal assembly . 

chain communications systems, operated over route to knit m rc 
closely the United States. The general growth of non-gov rnment sta
tions in the domestic service was refl ected in ommiss ion li censes for 
the last two years : 

Type of Station June 30, I9.J.O 
Aircraft. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r ,294 
Aeronautical. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345 
Aeronautical fixed . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 .J. 1 
Airport control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82 
Flying school. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 

I ,875 

June 30 , 1941 
2 ,!.j.O 

43 8 
2 10 

75 
25 

2, 888 

The increasing number of stations made it desirabl e to stagger 
the expiration date of station licenses . It also was found adv isable to 
make ship radiotelephone and radiotelegraph frequ encies available to 
aircraft. The volume of domestic and international air travel required 
reassignment of certain frequencies allocated to chain aviation sys
tems. 

At major terminal points, such as New York, Philadelphia, Chi
cago, Los Angeles and other centers, the problem of airport traffic 
control involved critical use of radio, especially during periods of low 
ceilings that require instrument flights and blind landings. 

Of the total landing places, approximately 25 per cent were 
municipal airports, 20 per cent were commercial landing fields, and 
the balance were military or miscellaneous Government and a few 
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pn ate field . irport radio control tation were beincr in tailed at 
major point and many were being changed over to the ultra high 
frequencies then a ailable for airport control purpo es. 

The ul tra high frequencie available for airport control stations 
were et up on a long-range a ignment plan de igned to meet the 
p rogre i e u e and future need of aYiation service particularly the 
need of non- cheduled flyer . It was de irable that a many points 
as po ible u e a ingle frequency and the number of additional f re
quencie nece ary for point-to-point fl) ing be limited to a minimum. 
In cooperation with the Civil eronauti dmini tration, the fre
quenc a ignment plan wa de,·eloped o the majority of airports 
could be a signed a single frequency. \ i\ ith fe\ e.'<ception any one 
of the eros continent civil a irway might be flown b the use of no 
more than four frequencie . nder uch a · tern the simplest t) pe 
of fix-tuned receiver could be u ed in the aircraft in tallation . 1r-

JACOBS ENGINE PRODUCTION 

Freshly painted cylinders traveling on a conveyor through a battery of 350-watt 
infra-red lamps for drying and baking the enamel. This six minute trip does a 

better job than 8 to 15 hours of air drying. 
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REPUBLIC SPEEDS PRODUCTIO 
Parallel production lines a t the huge new p lant of R epu blic Aviati on Corpo ration. 

ports not located on any of the civil a irways or having no 
designation under the assigned plan were to be the 
individual study. 

frequency 
ubject of 

Though the private flyer had been relatively slow t realize the 
importance of two-way radio, the number of aircra ft tat ion licen ed 
to non-scheduled flyers had doubled. With the install at ion of thi 
equipment, the pilot had communication faciliti es with airpor t control 
stations and the benefit of the complete radio air navigational a id 
mainta ined by the Government. Indications we re that the Civil ian 
Pilot Training P rogram would produce a large number of private 
owners of aircraft educated in the use o f radio tran mi tters. 

F lying school station licenses were issued to appli cants desiring 
radio communication faciliti es for the instruction of student pilots in 
flight. There were 25 stations of this class at the close of the fi cal 
year. That type of station proved beneficial in the Civilian P ilot Train 
ing Program. Of the four frequencies available for this service, one 
( 39,060 kilocycles) was set aside for soaring societies for use in con
nection with glider activities. 

Notwithstanding the war and curtailment of scheduled commer
cial aviation service to the North European sector, progress was made 
in new routes, extended routes, and better service to other parts of the 
world. The radio frequencies designated for intercontinental routes 
at the International Telecommunications Convention (Cairo revision), 
were used in a coordinated system of communication essential for the 
safe operation of transport aircraft. There was a total of 284 termi
nals and rgr ground stations serving these international routes. 
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... t the clo e of the fi cal year a tudy wa be ing conducted of the 
communication nece ary for all international route in order to 
plan for their expan ion and to a ure that frequencie in adequate 
number would be aYailable to carr · the increa ina communication 
r quirement . 

Fish and Wildlife Service 

Th u e of airplane fo r patrollina he va t huntin fi hin and 
trapping ar a in Ia ka to pot Yiolation in rg .. p added mater ially to 
the ffect i,· n s of the law enforcement dut ie a ianed to the Fi h 
and \Yildlife . Department of the Interior. The Ala ka 

ame ommi ion. the en·ice operating aaenc) in the Territof) 
purcha ed two n w plane , a 16- h.p. Fair hild and a go h.p. ·Mono
coupe. b th with two-wa,· radio communi ation . The Commi ion 
then owned five plane tl~ree Fa irchild and t\\·o Monocoupe . The 
1onocoupe operated on wheel kii and fl oat . In 1\'Ia rch the plane 
tationed at Fairbank wa flown . -oo mil in the Lower Yukon 

I oyukuk and I otzcbue a rea , durin whi h peri od an alien who had 
been operating for everal ear under a r ident f ur-dealer' licen e 
wa apprehended and taken to ome where he " a fined I ooo and 
hi f ur forfeited. 

irplane of the mmi sian and of five commercial companies 
were u ed in the patrol of the Ia ka fi heries in the 1941 season, 
covering about 10,700 mile in a total of 103 hour . Commission 
plane op rated on 14 day while cha rtered ervice was employed on 
24 day . Fishery investigations in the Bri tal Bay area required 38 
days of airplane er vice, and included tran portation of personnel and 
freight, collection of biological data, and a urvey of pawning areas. 

LYCOMING ENGINES 

Preparing fo.r shipment. 
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PRATT & WHITNEY INSPECTION 

After initi a l testing all parts of the engine are laid out on one of these benches for 
minute inspection. 

Total flying time was about 148 hours, and nea rly r6 ooo miles we re 
traversed. 

During the an nua l inventory of orth American waterfowl. air
planes were used extensively . T hey covered the entire Atlant ic coast 
from southern Main e to Key West ; the a1·ea from Pensacola, F la ., t o 
the mouth of the R io Grande; secti ons of the Mississippi R iver; and 
portions of the Pacific Coast . 

Aerial surveys were employed in reconnaissance of prospective 
wildlife refuge areas. By viewing an extensive marsh area from 
the air, the choice areas we re located through obse rvat ion of bird 
concentrations and the condition of vegetat ion. Aeri al photography 
also proved to be effective in preparation o f base maps essential for 
refuge planning and future management. 

Geological Survey 

Aerial photographs were used more extensively by the Geological 
Survey in its mapping activities of 1941 than in any other year in its 
history . Several hundred thousand square miles were covered by the 
airplane pictures procured by the Geological Survey for mapping in 
the continental United States and Alaska. As conditions and require
ments in the States and in the Territory differ widely, the methods 
applied and the results obtained also differed greatly. 
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Appl ing a technique all their own engineer specialists m the 
Ala kan work u ed the combined vertical and oblique aerial photo
graph to prepare rapidl) and at low co t mall-scale maps of e>...1:en-
ive area that could not have been mapped by ordinary ground meth

od except th rough low laboriou proce e and an enormous outla) 
of mone ·. a matter of fact it would not have been practicable 
under \Ia kan condition to end ground part ies into some areas to 
map them b r ground method ·et map of the region were es ential 
if a f tran rtat ion route were to be e tabli he d. Such maps are 
not on ly ind i pen able to the eological urvey \ '1 ork but are per
hap in even g reater dema nd b · othe r agencie of the Federal Govern
ment intere ted in the de,·e\opment of the Territor . side from 
their u e a an a id to mapping aerial photographs also served a direct 
u e to tl1e Ia kan field geologi t in his specialized work Taking the 
photograph it elf, the geologi t can ee at a glance many of the signifi
cant feature that might ea ily e cape hi notice in trudging through 
swamp or for t, or perhap clinging precarious! to a mountainside 
he is attempting to cale. The airplane picture is regarded as a tool 
of inestimable value in every phase of tl1e Survey's work in Alaska. 

WRIGHT ENGINES FOR ARMY TANKS 

A Wright W hirlwind 9 engine being prepared for a test run before installation in 
a U. S. Army's 28-ton M-3 tank. 
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BREWSTER'S LO G HISTORY 

A new Brewster combat p lane and the so-yea r old carriage made by the Brewster 
company whi ch sta rted in business in 1 8 10. 

In the States, where la rger-scale maps ar r qu ir I. different meth
ods are followed. The type of camera employed is governed by the 
character of the area to be mapped, the relat ive difficulty of expand
ing control surveys in the area, and the equipment that is avai lable 
for use in converting details on the photographs into a map where the 
same details are to be shown, as nea rly as pract icable, in thei r correct 
position and mutual relation . Precise sing le-lens cameras of compara
tively short focal length and a wide angle of fi eld have proved to be 
very effective and are now being used extensively on mapping proj
ects. Stereoscopic plott ing devices are employed in both planimetric 
and topographic mapping to the extent that the increasing equip 
ment of the Survey will permit . However, the stereoscopic equip
ment now available is inadequate for the volume of work r equired 
by the Survey's expanded mapping program. Consequently, graphi 
cal methods are still employed extensively in the compilation of plani
metric details from aerial photographs. Line maps are p repared on 
the mean scale of the contact prints, showing as many details of cul 
ture, drainage and woodland as can be identified definitely. T hese 
line maps are r educed, by means of photog raphy, f rom the compila
tion scale to the field scale, on which the maps are to be completed by 
planetable methods, and prints are made in light blue on regular map 
sheets . These are used in the field as planetable sheets to complete 
topographic mapping by the addition of contours and other details 
that could not be identified on the photographs . Aerial photographs 
of areas, for which the preliminary publication of maps without con
tours is contemplated, are usually interpreted in the field in advance 
of their compilation, and the details that were not shown or were not 
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readily apparent are added to furni h complete information for the 
compiler . tereo copic plotting dev ice and methorL are u ed for de
Yeloping both planimet ric and topographic map . Map o developed 
are . ent to the field after compila ion fo r the addition of any nece -
ary detail. . uch a ci il boundarie name of phy ical and cultural 

f ature and other detail that were not readil · identifiable on the 
photograph . 

During 19.p, 29 geologic field partie tate u ed aerial 
photograph~ a ba e fo r geolo ic mappin and one party u ed the 
photograph, in the preparation of topo raph ic map wi th the aid of 
a - t reo-c mparagraph. Of the total ph t o- raph for 14 proj ct 
wer f urni . h d during rg_.p , and tho e f r q other project had 
heen procured from other rovernment ao- nc i . Field mapping of 
geologic detaiL i u ually done on contact pr int with vertical control 
obta ined by planetable method or from a topo(}'raphic map if one i 
ava ilable. The g oloo-ic data are later tran. fer red from the contact 
prin t t a m _ aic . t a planimetric map con tructed from the photo-

raph . or to a topograph ic ba c map when avai lable. 

N ational Advisory Committee for Aeronautics 

a Government bureau, charged by law with scientific resea rch 
in the problem dealing with the development of a ircraf t, the ational 
Advisory Committee for eronaut ics on J anuary 12, 1942, made 
public it 27th annual report, wh ich wa of unusual interest because 
of the need for maintaining supremacy of merican ai rcraf t in the 
war. 'Against a backg round f fa ll en nations, the airplane loom as 

AGA AUTOGIRO PA-36 
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. A. C. A. photo 

I THE N. A. C. A. PROPELLER RESEARCH TUNNEL 

Model of a Vought-Sikorsky a t the Langley Laboratories. 

the instrumentality that has changed previous concepts of military 
power and the course of history, " the report stated; and continued: 
"In the emergency created by this situation, the U nited tates is 
expending unprecedented sums for the production of a ircraft, on the 
effectiveness of which the security of the nation may largely depend . 
Vast quantiti es of aircraft alone seem insuffici ent unless their per
formance is at least equal to those they may be called upon to oppose. 
It has been possible, due to close collaboration with the Army, avy 
and aircraft industry, to incorporate the results of a great deal of the 
Committee's work in current production aircraft, thus making them 
more effective military weapons. 

"Only continued scientific research can g ive the nation assurance 
that its aircraft will be kept at least the equal of those of any 
other nation. In order to develop aircraft to their full potential ities, 
both in peace and in war, scientific research must be prosecuted with 
vigor and imagination. 

"As the threat of war grew grave in 1938 and the pace of arma
ment accelerated, the Committee surveyed its research needs in 
anticipation of greatly increased responsibiliti es. The Committee 
restudied the research facilities which would be needed to work effec
tively upon a great variety of problems of the airplane, its power 
plant and its equipment; and proposed a program for the construc
tion of additional and improved wind tunnels to investigate large air
plane models at speeds in excess of current military requirements and 
for greatly increased facilities for power-plant research. 

"The Congress provided funds, first, to increase the research 
facilities at Langley Field, Va., and to provide an electric generating 
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plant to permit operat ion of wind tunnel at all hours of the da · 
econd to e tabli h a new aerodynamic re ea rch tat ion now known 

a the me . eronautical Labora ory, at Moffett Field, Cal if. · and 
third to e tabli h a eparate tation for fundamental re earch on air
craft engine problem . Thi ta ion i now under con truct ion at 

le eland 
'The Committee placed in operation dur ing the Ia t year at the 

Langley and me laboratorie new wind tunnel repre enting an 
e.....:pan ion of more than 100 per cent in the wi nd tunnel devoted to 
urgent defen e problem and i proceeding with con truc tion of 
other \ ind tunnel , repre enting another 100 per cent increa e O\ er 
tho e available a year ago. The re ula r and upplemental appropria
tion for the ommittee for the fi cal ea r 1942 pro' ide also fo r a 
ub tantial increa e in per onnel. 

The ommittee s abil ity to meet it grO\ ing re ponsibilit ies has 
thus been materially aided th rough the pro' i ion of a more adequate 
taff and better re earch fac ili tie . \t the am e time it ha had the 

eff ctive support and cooperation of r pr entati e of the Govern
ment agencie con erned " ith aerona utic and of a large number of 
expert f rom the indu try and f rom private life . These experts have 

I 

N. A. C. A. photo 

N. A. C. A. 12-FOOT FREE-FLIGHT WIND TUNNEL 
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THE AERONCA O-sS-A 
Purch ased by the Army Air Forces for certain kinds of observation work. 

served on technical subcomm ittees charged with the planning of 
detailed research projects. 

"The desired characteristics of the naval and mi li tary types of 
aircraft now included in the national defense program are such that 
both fundamental and speciali zed r esearch are neces ary to reali ze 
the performance r equired. A speed of 400 miles per hou r and as much 
more as is practicable is an obvious necess ity . The factors involved 
include not only clean aerodynamic des ign, but the discovery of new 
principles and facts whose application in des ign leads to real improve
ments. It is not enough merely to increase the horsepower and to 
smooth the surfaces . 

"It was necessary to develop a new wing section of low-drag type, 
to obtain accurate data in a low-turbulence wind tunnel of its lift 
and drag, to determine the effect of various types of fl aps for increas
ing lift, and the action of normal and other lateral control devices. It 
was also essential to reexamine the method of cowling and cooling 
both aircooled and liquid-cooled engines at high air speeds. Special 
cowlings were required to handle the air needed to cool the engine, the 
oil radiator, the intercooler and, in the liquid-cooled type, the radia
tor. This work was based on theoretical analysis and proved in wind
tunnel and flight tests. 

"Propellers of usual design are inefficient at extreme speeds . New 
propeller blade sections and new plan forms fo r the blade have had 
to be developed to keep the losses under those conditions to a mini
mum. Again theoretical studies and wind-tunnel tests together were 
necessary to arrive at a practical solution. 

"At high speed the airplane is subject to compressibility effects. 
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The wing the fu elage the propeller and other part mu t be de
signed to eliminate compre ion ' ave a far a po sible. This 
require te ting in a high-speed ' ind tunnel. 

· ltitude requ irements ha e been much increa ed. They demand 
better upercharging equipment and better cooling of the engine and 
the intercooler at high altitudes. 

In planning the de ign of a new militar airplane pecial model 
te t are nece ar to determin it pinnino- characteri tic . Where 
the d ign i of a rad ically new f rm te t arc al made in the free-
flight tunnel to be a ured that the d ign ' ill ha adequate tabil it , 
and c ntrol. 

' ·The omm ittee initiated it pre ent program of expansion of 
re earch facilitie in 193 . Throuo- h the upport of the Pre ident and 
th ongre s since that time, th omm ittee ha been able to place in 
operation during the Ia t year even ' ind tunnels of major ignifi
cance and a tructure research laboratory, all now fully engaged on 
u rgent problem relating to the d fense p rogram. The new wind 
tunnels at Langley F i ld are a 20-foot free-spi nning tunnel, a tability 

ERCOUPE MODEL 415C 

The two-place private owner plane produced by Engineering and Research Cor
.poration on a flight over Washington, D. C. 
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FOR HARD -H ITTI G PURS IT Q ADRO 

This is the Ai racobra, manu factured by th e Bell Aircra ft Corpora ti on , in Briti h 
wa r pai nt. The liqu id-coo led Allison engine which powers this fi ghter plane is 
loca ted behind the pilot and furni shes power to the hollow hub propeller by means 
of a xo foot drive shaft. T he plane is armed with a cannon ::t nd light and heav y 

machine guns. 

tunnel, a two-dimensional tunnel and a 16-foot high-speed tunnel. A t 
Moffett Field the new tunnels so fa r placed in operation include a I -

foot high-speed tunnel and two 7-by-ro-foo t high-speed tunnels. 
There are under way at Moffett F ield a low-turbulence high-speed 
tunnel, a supersonic tunnel, and a full-scale tunnel. 

"An aircraft engine research laboratory is under construction at 
Cleveland, 0. T his will include spec ial equ ipment for research on 
engines and accesso ries, propellers, fuels and lubricants ; an ice tun
nel for the study of problems of ice formation in flight; and a novel, 
high-speed engine-research wind tunnel to operate under condit ions 
of temperature and density existing at high altitudes . 

"There is also under construction at Langley Field a second 
seaplane towing tank, a seaplane impact basin, an electric power
generating plant, an additional shop building and extensions to the 
F light Research Laboratory and to the service and administration 
buildings. 

"In the present emergency the Committee, with the spec ial ap
proval of the Congress, has increased its use of available resea rch 
facilities in educational and scientific in stitutions and in the National 
Bureau of Standards. T he work so done supplements that of the 
Committee's own laboratories; and the Committee's research con
tracts enable scientists of special qualifications to work upon prob-
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!em of national impor tance which the would otherwi e lack the 
means to im e tigate. 

W ith the exception of d i e-bombina problem and problem 
incident to a rmament in tallation practicall all the research of the 
Committee i di rect! applicable to ci' il type of aircraft. ImproYe
ment in large two- and four-enO'ine airp lane of the bombing type 
will undoubtedly be r eflected in t ran port airplane of tomorrow. 

ew and improved engine in tal lation ' ing form and propeller 
de ign developed fo r milita ry t) pe \\ill be important factor m 
increa ina the speed and effici enc o f future ci it ai rcraft. 

"The technical subcom mitt ees, now increa ed in number and 
strengthened in per onnel, have been meeting with greater frequenc). 
T hi has led to timulation and clarification of th inking and to greater 
coordination of effort. In all some I 3 persons are serving on the 
variou technical subcommittees . In addition frequent conferences 
devoted to pecia1 topic are held with engineers and designers f rom 
the indu t ry who are re pan ible for parts of the defen e program." 

U. S. Coast and Geodetic Survey 

The U . . Coa t and Geodetic urvey publishes aeronautical charts, 
pecially designed to meet the need of a ir navigation, both civil and 

military. nder differen t wind condit ions, ground speeds \ary from 
as low a so or 6o m.p.h. to something approaching sao m.p.h. The 
p ilot of a light ai rp lane u ually naviaate by refe rence to ' isible land-

FLEETWINGS FINAL ASSEMBLY 
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Coast and Geode tic Su rvey ph oto 

THE U. S. COAST AND GEODETIC SURVEY N l E-LE S AER IAL AMERA 
Being hoisted into a Coast Gua rd plane. 

marks, and requires a ll possible detail. P ilots o f fast ships arc con
cerned only with the most prominent landmarks, and a small - calc 
chart showing few details is satisfactory for them . 

To meet these varying needs, three principal se ri es of charts arc 
now completely available, as foll ows : ( I) Sectional cha rts, covering 
the entire United States in 87 sheets at a scale of I :soo,ooo, or about 
eight miles to the inch ; ( 2) Regional charts, covering the ni ted States 
in I 7 sheets at 1 : r ,ooo,ooo, or about 16 miles to the inch ; and ( 3 ) 
Radio direction finding charts of the U nited States in six sheets at 
I :2,ooo,ooo, or 32 miles to the inch. E ight charts of A laska at a 
scale of I :I,ooo,ooo, and a number of auxiliary charts are also issued, 
and research in improved methods of air navigation is carried on. 
"Practical Air Navigation" (C.A.B. No. 24) is prepared and re
vised in this Bureau for the Civil Aeronautics Administration. 

During I94I, five United States sectional cha rts were again flight
checked in part, and considerable flight-checking was carried out in 
Alaska. This means the charted areas were flown over by trained 
observers from the Bureau, and the details of the charts checked and 
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corrected from the air . Photographic ur ey were made along the 
coa t o f the nited tates and Ia ka u ing t he large nine-lens 
camera, de\ eloped by the Coa t and Geodetic urvey. Planes and 
flight per onnel for th is " ark were furn i hed b the oa t 

uard and the . A rmy Air 
The many change in the aid o navi o-at ion along the Federal . ir

way y t m in the nited tate together ' ·ith the " eal th of new 
mapping materia l re ulting from the ace lerat d program of topo
g raphic sur e and a ir photo proj ct required frequent revi ion to 
provide cha rt adequate fo r a fe ai r navigation. To care fo r the e 
ne d . the Bureau pe r onnel ' a g reatly increa ed duri ng 1941. 

U. S. Coast Guard 

Aviation act ivitie o f the oast ua rd entered upon a new 
pha e on No mber t r . .p, when the oa t Guard by Executive 

rder became a pa rt f the a ubject to the order of the Secre-
tary of the a . T h organi zation built up primarily for uch peace
t ime function a enforcem ent of ma ritime law, rendering a i tance, 
and the pat rol and recon noiteri ng of la rge areas, thu took on addi
tional m ilitary duties, while to a certain e...-x:tent it continued its older 
f unctions. The change was not an abrupt one, for during the period 
of national def ense which p receded the declaration of war, Coast 
Guard planes and air station had engaged to a large extent in patrol 
work having a military significance. In a sense Coast Guard aviation 
was experiencing a return to a more fu lly military status, for the origin 
of aviation activities in 192 0 was due to the fact that Coast Guard 

GRUMMAN WIDGEON 

A four-five place ampbibion powered by two 2 00 b .p. Ranger engines. The U. S. 
Coast Guard used numbers of these ships as the ]4F-1. 
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U. S. Coast Guard photo 

COAST GUARD MERCY ERR A D 

A stretcher case leaving a U . S. Coast Guard p lane a t E lizabeth City , . C. 

officers, trained as aviators, had seen much active ser vice duri ng the 
fi rst World War , and tha t af ter the a rmistice surplus avy equip
ment had been secured fo r peacetime use. 

Perhaps more impor tant in the present war than its planes vve re 
the Coast Guard aviation personnel and air stations. The a ircraf t 
were restricted to certain definite activi ti es, fo r they were designed 
for non-combatant peacetime duti es, where desired characteri stics 
were quite opposite to those of many military types of planes. In sea 
and short patrol work, however, Coast Guard personnel and equip
ment should excel, because of their years of familiarity with every 
mile of coastline of continental U nited States, and practical experi
ence gained through hundreds of landings a long open beaches, on 
inlets and coves, and on the open sea itself. 

Usefulness of Coast Guard aircraft and personnel in war time was 
predicated upon the development of this air arm in peacetime. \1\fhile 
the Coast Guard's aviation branch was a small one compared with the 
Army and Navy air forces, equipment and personnel was deemed 
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adequate fo r the ta k in hand. Training for the oa t uard officer 
beo-an at the oa t Gua rd . eadem) at ew London . Conn .. where 
the cour e de icrned to fit the need of a nautical en·ice al o included 
certian fundamcn al required by the air fficer. ·ommi ioned an 

n ign . and ,,·ith three ·ea r of ca duty behind him. the youncr officer 
if air minded micrht apply for a\·iation duty. Pr liminary examina
ti 11 ucce full pa eel he wa e11 t to a a t uard air tation for 
hart prel iminary indoctrination trainin o- . 1 h ·aval Air tation at 

P 11 acola wa hi ultimate de tination wher h r cei' eel the ame 
flight trainincr iven to a and Iarine orp tudent officer . 

ianed to a oa t uard air tat ion th ne ' aviation officer had 
beh ind him the u ce ful complet ion of th Ai ht trainino-. pl u four 
year at the oa t uard eadem . He took up fl ·i na a a profe ion 
under the u ual condition pr vailino- with in the er vice. ut tanding 
feature of peration at all oa t Gua rd a ir tat ion were the con-
tantly r currino- em rcren call the deli' ery of hurricane warn ina 

the locat ing of mi ing craft. potting of el i abled ' e el , occa ional 
remo' al of inju red per on from hip at ea . and a io-nment to Ia ' 
enforcement work of a land and marit ime nature. 

T here wa con tant tra inino- in th coo rd inat ion of plane movement 
w ith tho e of float ino- unit of the oa t uan;l. I n many earche , t he 
plane wa the rec nnoite r ing in trument in coopera tion '' ith the ur-

READY FOR FULL-OUT WAR 

Lockheed P-38 Lightning Pursuits being prepared for flyaway delive ry to the Army 
Air Forces. 
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BOEING FLYING FORTRESS B- r7E 
On fl yaway deli very from a plant of th e Boeing Aircra ft Company . 

face craft. The importance o f communicati nns was at all times before 
the aviation officer , for he frequently was engaged in practical prob
lems where he set out with little or no information, and had to rely 
on orders and information received en route from a number of ources. 

Back of the Coast Guard planes was the small but effectively 
located network of Coast Guard air stat ions, their sites selected with a 
view to plane coverage of the entire coast and the placing of a ircra ft 
close to points where there was normally most maritime and ass istance 
activities. Most air stations of the Coast Guard were so located that 
both land and seaplanes could be operated fr om them. None were 
located directly upon the open coast, but upon some body of water 
affording adequate shelter for the take-off and landing of seaplanes. 
The typical layout included a concrete ramp of adequate dimensions, 
with mooring buoys, guiding lights and other facilities required by 
seaplanes. This ramp was directly connected to the paved space in 
front of the hangar . Each air station was practically a self sustaining 
unit, complete with facilities for the maintenance and operation of 
aircraft, and barracks for the personnel assigned. The normal main
tenance facilities of an air station were developed at each of the Coast 
Guard units to a point where operations could be carried out in an 
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effective and economical manner. The oa t uard al o mainta ined at 
Eli zabeth ily, . C., and an Diego Ca li f ., facili t ie and t rained per-
anne! for the maj or overhaul o f it airc raft. P er onnel of the sta

tion included the u ual non-rated o- racle a nd pett officer qualified 
in a\·ia tion pecialtie includino- enli ted pilot . ommi ioned avia
tor a nd aviation pilot a before tated ' ·ere tra ined at P ensacola 
but w re a l o full qualifi d for t ran f r at a n) t ime to the tr ictl 
na utical br·lllche of oa t .uard wo rk. 

The efT cti e state o f a t Gua rd a ,·iat ion n ur entry in the 
wa r wa. n t ach ieYed o,·e rni ht · bu t wa the re ult of long year of 
. tri,·in a nd the ov reaming of apathy a nd other eemingly insur
m untable difficult ies. \ hen the oa t ua rd fi r t took an acti e 
inte re t in aYialion a nd ecured it fi r t pla n uch equipment wa 
lo ked upon I ly as a ne ' · tool wi th '' hich t accompli h long e tab
li, heel dut ie. . Plan . t ran cend d the limitati n o f land equipment 
and a raf t . In c rta in a e th y en rmou I) reduced the t ime of 
tra el. T h y pr vi el ect excell nl ob. en ation points . T he ta ks, how
ever , on whi ·h th y w r emplo d, w re the ame a tho e a signed 
to cutter and . h rc unit., anci the d ra wl ack quickly became appar
ent. P la n . coulcl r nd r litt l or n cl ir t a i tance to ve el at ea , 
the c uld not make arre t or eizu r s, and , the possibilities of 
direct re cues were curtailed s r iously by the difficulti e o f land ing 

NORTHROP N-3PB PATROL BOMBER 

It is powered by a Wright Cyclone engine and equipped with Edo floats. 
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VOUGHT-SIKORSKY OS2U-3 

The Navy Kingfi sher sco ut plane, with Pratt & Whitney Wasp J unior engine 
a nd Hamilton Standa rd constant speed propeller. 

and take-off and the limited carry ing capacity of planes . The per
sistent efforts of Coast Guard aviation personnel to overcome the 
natural hand icaps of planes in their highly speciali zed duties and 
the gradual development of an ope rating technique which would 
result in a close and effective coordination of a ir, land and sea craft, 
in the work of a sea police force, have been mo. t commendable. 

Early in 1942, the country was divided into r8 Coast Guard 
districts. Such a di strict could embrace territory equal to two or 
more States, could include a half dozen seagoing cutters, a consider
able number of smaller patrol craft, perhaps twenty or more li fe
boat stations, as well as the network of navigati onal aids such as 
lighthouses and lightships and the ships and other plant required 
for their operation. The di strict commander was coordinating officer 
for a considerable aggregation of ships, aircraft , stations and per
sonnel. The communications system formed the connecting links, 
and included telephone lines, both Government and commercially 
owned, the commercial telegraph system, and a series of radio sta
tions, on shore, aboard ships and in planes. Thus thousands of points 
throughout the area covered by the Coast Guard had a rapid and 
reliable means of communicating with district headquarters at all 
times. 
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In immed iate control of the ope rat ion of each air tation was its 
commandina officer. a Coa t Guard avia or . In him was vested the 
authority to carry out well defined dut ie of a routine natu re. As 
noti ficat ion of emergenc ie came to him, throu h any of the medium 
of communicat ion. offic ial or otherwi e. he had further authority to 
act immed iate! · in accordance with previou ly formulated policy 
and through the communica ion y tern of obtaining sub tantiation 
o f hi action r addit i nal in tructions th rough the di trict com
mande r. I mmed iate read ine to act , as ecured at all time throuah 
rh adv i ory routi n of all d i patche likely to a ffect the tation in 
q ue tion. 

bile condition · had chan ed and much of the admi ni trative 
p rocedure wa modified to meet the need of coordinated operation 
under the 1\avy, the ba ic principle of Coa t Guard a ir station opera
tion continued unaltered. 

U. S. F ores t Ser vice 

-a tiona! defen e wa the keynote fo r Forest Service aerial acti i
tie du ring 1941. The re earch advi ory and con ul tative program of 
the Department of a r iculture s Fore t ervice wa hi fted almost en
tirely to projects contributing direct!; to the pro ecution of the ' ar. 

n of the most important fie ld of research loe1ked to impro ement 
of t he uti lity of wood for propellers, spars, wing cover ings and fuse
lages fo r a ircraft; substituting wood fo r critical metals. A rmy t rain
ing planes were manu factured of wood and pi; '' ood, and certa in parts 
of combat p lane al o employed tho e materia ls. P lans and designs 
were fa r along looki ng to the wider u e of v. ood fo r combat planes. 

NAVY BEECHCRAFT GB -2 

A personnel t ransport similar to the commerciai Beechcraft DI7S. 
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BRITISH A TI-AIR ' RAFT G 'S l 1 ACT IO 

O f special interest was the Forest S rvice experi m nt s with lhe mold
ing of resin -uonded and impregnated plywood into wi ngs, fu selages 
and other plane parts. The method of impregnation f used several 
layers of plywood into a solid piec , wh ich coul d he worked into de
sired shapes under specia l treatment. It reduced shrinkage and swell
ing of the wood and im proved its strength and toughness. The F orest 
Service was represented on a committee reporting to the War Produc
ti on Board on the supply of a ircraft spruce. Early in I94I the Army 
arranged f or integrati on of I• orest ervice fire lookout stations and 
fac iliti es in a ir-raid warning plans. Selected stations were made suit
able for year-round occupancy and manned by t rained fo rest ob
servers as needed. For severa l years, Forest Se rvice lookout stations 
on the W est coast had pa rticipated in trials of the Army's a ircraft 
detection network, and induction of the national forest faciliti es into 
the defense system was relatively easy. Forest Service telephone and 
radio communications were utilized in these nets. 

A general intensification of forest fire control measures was made 
necessary by the war situation, as it was essential that fore sts and 
forest products industries be kept producing materials vital to war 
needs, and that strategic facilities of all kinds in and near forest areas 
be protected. Looking to possible need for special forest protection 
techniques arising from present-day methods of aerial warfare, the 
Forest Service assigned picked men to a special training course with 
the Chemical Warfare Service of the Army. The training covered 
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modern methods of chemical warfare defcn e. pa rticularly the pro
tection of li e and property again t a and incendiar) bombing. 

tep ,,·ere taken to adapt to fore t prot ct ion the technique o f de
f n e aaa in t the new method. of a rial warfare . 

Durina the 19-P fire ea on the Fore l . er ice expanded it pro-
ram of parachute jumping to back-countr · f re t fi re fir t demon

. trat d und r actual fire condition in 1 40. . ct i,·itie in 1941 were 
on a larger s al . The Fore t . ervicc e tabli . h cl headquarter in the 
• 'orthwe. t . in m untainou terrain, wher thr e eight-man quad 
of jumpe1· . plac-ed at . trat ic point . . en ·ecl c r ta in remote forested 
zone· in \\a hingt n. :\f ntana and Tdah . pr ject leader trained 
the m n to act in thre capacitie : 1) a indi' icl ual make jumper : 
( -) a. a . CJ uad unit; (3) a a -- -man crew. Thu the make-j umper 
f rce wa r anized to meet Yaryina typ of fire emeraencie in back-

U. S. Forest Service photo 

FOREST FIRE FIGHTERS USE PARACHUTES 

For years some of the hard-fighting crews of the U. S. Forest Service have used 
parachutes to reach fires in our national forests. Two jumpers prepare to go up. 
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. S. Forest Service photo 

PARACHUTING TO A FOREST HRE 

Smoke eaters of the U. S. Forest Se rvice dropping into the da nger spot in a 
national for est. 

country areas. A Forest ervice parachute jumper de igned a pecial 
static line, attached to the parachute and connected with the plane, 
which automatically pulled the rip cord as the jumper leaped. Trainers 
reported that the static line eliminated the most diffic ul t phase of train 
ing, because with this device a jumper no longer had to concentrate 
on pulling hi s rip cord at the proper split second. U se of the static 
line removed the possibility that the jumper might "freeze" and fa il 
to open his "chute." 

The Forest Service found planes valuable fo r taking a game cen
sus. The fourth annual count of the J ackson Hole, 'vVyo., elk 
herd was made in 1941. Five days, with a total of 26,0 hours of fl ying 
time, were required to count the herd, largest in the nation. Cost of 
the seven-passenger Travelair plane used was divided equally among 
the Forest Service, Fish and Wildlife Service, and the F ish and Game 
D epartment of Wyoming. The aerial game reconnaissance covered 
about a million acres, extending from the village of Alpine near the 
Wyoming-Idaho border eastward to Togwotee Pass on the Continen
tal Divide. 
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Cooperating with the rm the Fore t ervice undertook the 
preparation of map covering nearly - ooo quar mile for the na
tional defen e mapping pro ram. '\erial photoaraph were being 
u ed in the preparation of planimet ric map to form as a ba e on 
which contour could be added by a combinat ion of ground urve 
and photogrammetrical method . Trained ur eying and map-making 
per onnel of the Fore t en·ice were mobilized f rom c:veral national 
fore t region for the project. The Fore t en- ice al o aided the 

·rmy in the procurement of lookout tO\ er fo r u e b the rm 
Air orp as ob ervation po ts on bombing target range at rm ' 
t raining post . 

U. S . Public Health Service 

Iedical officer of the Public Health ervice found rapid air 
transport to be of g reat erv ice in their dutie of investigating and 
aid ina in the uppression of epidemic d i eases and in giving medical 
ervice to '\meri an eamen either by endina a doctor to ships which 

had no medica l officer aboard or b) transporting the patient to one 
of the Public Health ervice marine hospita l . The Public Health 

ervice con tantly was concerned, however, with a ircraft in con
nection with the admini tration of quarantine laws to prevent the 
int roduction into the U nited State of dangerous diseases and disease 
carriers, both human and insect. 

hief among the quaranti ne problems incident to air commerce 
with fo reig n areas wa the danger of the importation of cases of 
yellow fever and certain types of malaria, as well as insect vectors of 
those d isea es . Other diseases such as cholera, plague, smallpox, 
typhus fever and dengue al o caused concern. The m~'Cimum incuba
t ion periods o f those diseases varied from five days to two weeks . 
With the average flig ht traveling time of a day or two from in fected 
areas, a traveler very easily might become infected before embarka-

READY FOR WAR SERVICE 

North American B-25 medium bombers awaiting flyaway delivery. 
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U. S. Public H ea lth Service photo 

QUARA TI E INSPECTION FOR AIR TRAVELER 

Off1cers of th t U. ·. Pub li c H ea lth Service examin ing pas cngc r:; a rr ivin • at a port 
of entry from Latin America. 

tion and not come down with the di sease until son1 t ime a ft r reach
ing the port of destinat ion. 

The rapid ex pansion of airplane se r vice to the U nited States and 
the increased incidence of some of the quarantinable di seases, espe
cially yellow fever , in foreign countri es not only required greater 
vigilance on the part of quarantine officers, but al so made necessary 
the development of more effective precautionary measures . During 
1940 and the first part of 1941, a ircraft disinsectizati on ba es were 
established at Barranquilla, Colombia, and Maracaibo, Venezuela, 
and inspection bases at K ingston, Jamaica, and Port-au-Prince, Haiti. 
O n request, P ubli c Health Service officers aided in the establi shment 
of these bases, but they were maintained by the respective countries. 

Early in 1942, the Public Health Service revised regulat ions and 
pertinent information relative to quarantine measures applicable to 
aerial navigation, for the use of quarantine officers, a irways personnel 
and others concerned. 

The fundamental principles of aircraft quarantine were essen
tially comparable to those of maritime quarantine except for the 
additional element of danger which the speed of air travel has 
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introduced . Th e included careful med ical in pection of airplane 
pa senger and crew upplemented by medical urveillance of 
person arri ing from in fected fo reign area until the incubation 
period of the u pected or po ibl imported disea e had pa ed. 
D isinsectization of aircraft had become an exact and effect ive pro
cedure which if careful! done, would fo r all practical purpo e 
exclude mo quito and thu el iminate t \ o of the mo t eriou threat 
a ociated with a ir tran port. 

larg number of the air line flio-ht per a nne! on outhern route 
had been imm uniz d aga in t yello w f er mallpox and typhoid 
feve r. Pan m 1·ican Ai nva I r pra) ed it plane with in
se ticid bef re arri al in the nited tat . Th various qua rantin 
m a ure ·a fa r had p~·ov d ucce- f ul. 

An ind · to the e..-xpan ion of a ir tra el to th nited tates from 
fore ign port . and e pecia lly to the increa e in the number of per
ons ca rri ed p r plan , durino- the Ia t ro years was found in t he 

rec rds of the quarantin officer regard ing arr ivals at airports of 
en tr . ln 1931, a total of 4.469 planes carrying 25,351 persons ar-

REPUBLIC P-43 LANCER 

With Pratt & Whitney Twin Wasp engine and Curtiss electric propeller. 
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GLE N L. MARTI P TROL BOMBER 

One of the PBM-r patrol bombers in avy se rvi ce. It ca rries a crew of seven and 
is powered by two \.\ right Cyclone I.350 h .p. engine . 

rived f rom fore ign countries at a irp r t of en try in the -ni ted tate 
and A laska. D uring I94I, there w r 6, -..J.- plan carryina 96,6ro 
persons-an increase of 39 per c nt in the number f planes and 
of 28I per cent in the number of p r on car ri ed . 

In view of the development of t rans ceanic air se rvice, though 
temporarily restricted by the war , a nd with the pr 1 ect of mechani
cal advances in aeronautical eng in ring resultin from the ex i
gencies of war, a ir travel, both continenta l and internat ional , prom
ised to expand rapidly when peace and the fr e commerce of nation 
should again prevail. Because of the incr a e in di ea e in many of 
the nations at war, that development was bound to necessitate greater 
vig ilance on the part of the quarant ine officers of the P ublic Health 
Service, to protect the Un ited States against im ported infections that 
might develop into epidemic fo rm. 

U. S. Weather Bureau 

O n January r, I942, there were 875 weather reporting stat ions 
contributing directly or indirectly to the a irway weather service in the 
United States and its possessions, and operated by the U . S. W eather 
Bureau. Of this tota l there were 501 stat ions furnishing reports at 
hourly intervals, besides 83 3-hourly reporti ng stati ons, 77 stations 
reporting each 6 hours, and 214 airway stations reporting under cer
tain specified conditions or upon request. Included in these totals 
were 29 new hourly-reporting stajons establi shed during 1941 and 
I I new airway stations establi shed in A laska. A lso, in addition to 
increased activity at a number of other stations in the latter territory, 
25 5tations in the United States which had formerly reported each 
6 hours were required during I941 to furnish reports at 3-hourly in-
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tervals, and a number of airway tations ' ere set up to provide in
crea ed service for new air route . There were I4 forecast centers 
in the United tate plu 3 in a ka and I in Honolulu which pre
pared ai rway forecasts every 6 hour day and night for all the im
portant air line terminal and fo r the entire terr itory over which reg
ular cheduled flight wa maintained. In addition to the regular fore-
a t pecial trjp fo reca ts were i ued to pilot upon reque t, and a 

J or ca t er ice for tran ocean ic flight , a in operation at ew York 
and an Franci co. Forecast erv ice at b\ o of the e I tation was 
tarted in I94I. Denver wa as igned limit d airwa {areca ting du-

ti e on Dec mbe r 19 · and airway foreca t ervice at nchorage, 
. Ia ka , wa rapidly e.,xpanding as additional per anne! arrived there 

near the end of the year. 
The 194I increase in quantity of ob er ational data, in number of 

station , and in foreca t ervice available, continued the service
expan ion program whjch accompanied the growth of ajr traffic in 
I 5 years. During thjs period new observational techniques were 
valved · ad ances were made in the physical theories underlying the 

science of meteorology; and operating p rocedure was improved and 
standardized. 

T he theory of air-rna s-analysis, developed in Norway during the 
first \ orld War, became the accepted theoretical approach to £a re
ca t ing in 1941. This theory provides a general explanation of the 
m"chani m of ' eather change ba ed directly on accepted physical 

THE STINSON VOYAGER 

A three-place private owner plane with go 'h .p. Franklin 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 H aven, Pa. 

principles; and its use enables the forecaster to obta in a mor JliTc lse 
picture of the forces acting in the atmosphere, and thence to predict 
the resulting changes with a g reater degr e of ce rtainty. ir -mas: 
analysis stresses the three-dimensional aspect o[ atmospheric activity : 
and to reali ze the benefits inherent in the theory, improved methods 
for measuring conditions in the upper a ir have been developed. 

Recording instruments attached to kites wer orig inally used tn 
obtain records of conditions above the ea r th 's surface. Thi · method , 
necessarily cumberous and restricted to low altitudes was replaced 
early in the development of aviati on by airplane soundings. Airplanes, 
however, frequently were unable to take off in adverse weather when 
reports were most essential ; a lso . the alti tudes they cou ld attain were 
insufficient for the observation of conditions at the great heights re
quired. During the 192o's experiments were begun with balloon
carried radio t ransmitters, forerunn ers of the modern radiosonde. 
This instrument combined elements fo r measuring temperature, hu
midity, and pressure, with a small high-frequency radio transmitter. 
The temperature and humidity elements were variable resistors which , 
in effect, modulated the high frequency emission of the transmitter. 
The entire instrument, including radio, battery, and measuring de-
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le 

tate ·, . ev n in 
. on at an Juan . ] 11 

at ea . 
To upple.ment th i\ d from the radio onde 

s tations th re ' re a t making fou r pilot ballo n 
observations dai ly . Th se b e rvati n w r made to determine the 
velocity and dir ction of the w ind at vari u I vel above the ground. 
To obtain th i inf rmati n the fl ight of a mal l balloon inflated \ ith 
hel ium and r i ing at a kn wn a cen ional ra te, was obser ed through 
a t heodol ite. The el vat ion and az imuth ang les were measured at 
r gular inter a l , and fr m the mea u rem ent the wind velocit and 
dir ecti n a t an el vat ion wer r ad il) comp uted. bservation with 
larger balloon , wi th a hi0 her a cens i na l rate and capable of rea h
ing gr ater h ig hts, w re re n t l in t it ut d a t me tat ion with 
good r su it . 

fn add ition t a lense n twork o f re po rting stat i ns, t h w ather 

THE LUSCOMBE SA 

It is Continental-powered. 
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DOUGLAS C-4i ARMY TRA. PORT 
The Air Forces version of the D C-3 transports in air lines se rvice. 

se rvice r equired an efficient communication y tem . The weather is 
continually chang ing, not only from day to day but from hour to hour, 
so that the time-interval between observations and receipt of reports 
at forecast centers must be kept at the minimum. highly efficient 
teletype network was maintained by the ivil Aeronautics Admini s
tration primaril y for this purpose. Weather repo rts from hundreds 
of stations all over the U nited States were co llected and transmitted 
to central forecasting stations at hourly intervals, and were received 
within a few minutes after the obser vations we1·e taken. In 1941, 
although the teletype system operated 24 hours a day and transmitted 
information automatically at the rate of 6o words a minute, it proved 
unable to handle the steadily increasing flow of weather reports. So 
a new circuit, 26,ooo miles in length with te letype drops at 171 sta
tions, was put into operation to transmit weather in formation exclu
sively. The new system permitted the transmission of many reports 
formerly excluded through lack of facilities. 

The W eather Bureau was a public service institution created for 
the express purpose of collecting and disseminating information on 
the weather to the general public . With the outbreak of war on De
cember 7, however, it became necessary to subordinate all other activi
ties to the single dominant aim of winning the war. Weather is a vital 
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factor in practicall ever pha e of modern ' arfare. It may decide 
the outcome of a ubmarine attack on a com o ; it <YO vern the opera
! ion of aircraft · and it may be the decidin factor of an entire cam
pal . It i ther for i mp~rati,·e to pre' ent the enemy from ga ining 
am· clear picture of la rge cale weather phenomena exi tin <Y over 
thi h mi pher . 

p n the in i t nee of milita ry autho riti broad re triction 
\\ ere placed 0 11 th di mination of weath r in fo rmation . Radi n 
hr adca tin of \\" ather report except in emer<Yencie , wa banned: 
ac e to \\ ather ureau office wa ul j ct to re triction : and 
\ ·eather map and urrent report were handled a onfidential mat r
ial. limited am unt f t mperature and pr cipitation data. and <Yen
era! hort -p riod fo reca t f r re tr icted area were till published in 
the new paper · but they conta ined no pecific in fo rmation on pre -
ur . wind cloud ine or p recipitation-area and it \ ·a believed that 

ntrol of communication channel could pre ent even this ma!J 
amount of publ i hed informat ion from fa lling into the hands of the 
en my. _ !though pecific forecast and detailed reports could not 
be o- iven the publ ic, the \ eather B ureau furni hed confidential ad
vice to intere t engaged in e entia! war work and to a limited e..x
t nt al o to private inte re t under conditions satisfactory to mil itary 
authorities. Private flyer , fo r example, cou ld be given enough in
fo rmation to fi le a flight p lan; flood p redictions were indicated by 

THE R YAN DRAGONFLY 

An expe ri menta l short-ra nge plane produced for the Army Air Forces to low-speed 
specifications. 
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. l, T J S 0 - .5 2 PHOTO- LT Al. O J 

A lw o- pla cc hi gh win~ monoplane fo r . m<~ ll field operat ions. 

river gage-heights withr)ut ref ercn to the sprea I f ra in fa ll ; hyd ro
electric ng inee1·s w r onsul ted direc tly n r g ul a ti n of waterheads 
in power dams ; and other sig n ifi ca nt met oro logica l advices- for 
transportation , ag ri cu lture, in du try. and pa rticu la rl y av ia tion- con
t inued to be provided w ithin th lim its of m ilit a ry saf ty. 

War Production Board 

T he fir st and controlling job of th e i\ ircra ft Brancl1 of the War 
P roduction Board , formed in Janua ry . 1942 . \\' a~ to r ndcr a · i. tance 
to military ser vices in all matters per ta ining to produ ti n . Althoug h 
its overall fun ctions had rema ined substantially the sam . the R ranch 
had been a part of three major organi zations s in e th beginn ing of 
the de fense effort in June, 1940. A st<l r t was made with the at iona l 
Defense Adv isory Commi ssion, a board that had no r al power ami 
did not get very far in surm ounting the organi zational probl ms in
volved, althoug h a good start was made in setting pro()' rams and 
arrang ing for expansion . Early in January, 1941, the O ffi ce of P ro
duction Management was form ed , and the A ircraft Branch took 
over many of the personnel from the old NDAC. When the OPM 
was superseded by the War P roduction Board , a similar shift of 
personnel of the Aircraft Branch was made. 

The "board of directors" for all a ircraft activity in Washington 
was the Joint Aircraft Committee. ·This Committee included eight 
men; two representing the Army Air Corps, two the Navy .Bureau 
of A eronautics, two the British Air Commission, and two the Air
craft Branch of the War Prodttction Board. This Committee had 



U . S. GO ER :l:E IT CIVIL VI TIO 16g 

juri diction o er a ll matte r pertaining to the allocation and tand
ard ization of a irc raft in the war pro ram. It m t regularly ever) 
' e k. The tandard izat ion work wa hand! d b a ubcommittee 
whi h d termin d ' ith the appro , al f the milita ry erv ice the 
item· d riv d fr m riti h war experi nc that hould be incorpo-
rated in our plan . The ubcommittee al tandard ized the equipment 
hu ilt in a iv n factor from which th ulput wa going to t \ o 
different c n umer thu r at!) faci li tat in produ t ion. 

In the matter of allocat ion the pro ram that were e tabl i hed 
b: the rm 1r rp or the avy or b the d fe n e a id organi za
tion were form d into an appro' ed ch dule f deliverie fo r the 
industry t follow. 

There ' ere evera l ction of the A ir ra (t Branch. One was 
a Pr duct ion P lann ing ection . It had charge of preparing detailed 
. chedule ba ed on approved p rogram a function perta ining to 
th future . It a l o had charge of analyzina the pa t output so as to 
de elop the param t r on wh ich production capacity could be based. 
It had an equipment and material g roup and through the schedul
ing unit 1 cated at W right F ield, D ayton, 0 ., which reported to it, 
equipment and material were a llocated to the a irc raft industry . 
This ched uling un it included one representat i v~ from the rmy, one 

THE FAIRCHILD C-6r 

A qevelopment of the private owner 24, it was used by the U. S. Army and R . A, . f. 
for personnel apd li~ht cargo transpo.rt , 
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THE CESS A AlRMASTER 

It is powe red by either a L! 5 h .p . o r 165 h .p . \Varne r engine . 

from the avy, ne from the B ri ti h and on fr m th \\ a r P ro
duction Board . It was a g ui ding comm itte wh ich ttled policy 
matters in conn ection with this el i tr il uti n o f tu ipment and mat -
ria ls. The actua l ur vey work was ca rri ed out by the Production 

urvey B ranch which was part of the Indu tri al P lannin ccti n 
of the Materi el D ivision, A rmy A ir orps, at ·right F ield. 

The A ircraft Branch of the War Production Board al o had a 
priorities section. Formerly, priorities of all branches of the cl fense 
effort were handled in one prioriti es cl ivi ion of P :Vl. In the sum
mer of 1941 thi s authority was delegated to the variou branche 
dealing with a particular product, so that the Aircraft Branch han
dled its own prioriti es on an allocat ion basis, supplemented by 
preference rat ings . 

U nder that P ri oriti es Section, there was a Civilian A ircraft Com
mittee composed of representatives of Government departments and 
civilian organi zations dealing with civilian aircraft matters. It re
ceived from the air lines their equipment needs . It then made out 
a program and, after getting approval from the J oint A ircraft Com
mittee, determined the allocation of the equipment approved to the 
various air lines. U nder the latest plan approved by this group, 
deliveries were to start in the summer of r 942 and be at a sufficient 
rate to permit the air lines to carry out thei r defense functions ef
ficiently . 

Another group in the Aircraft Branch was the Manufacturing 
Section dealing with tools, facilities and other manufacturing prob
lems. It had men in the fi eld visiting the aircraft and subcontracting 
factories for the purpose of ascertaining and assisting in correcting 



U. S . GOVER ME T CI IL I T IO 171 

difficultie . It a i ted in determinina the need fo r new facilitie and 
the be t manner of gettina them. It cleared all rm · and a\• 
aircraft contract for the \ \ a r Production oard. The problem of 
tool wa a evere one. It con i ted of tr) ing to get tool , when the · 
\ ere needed from a upply wh ich wa inadequate. It meant that 

QUANTITY PRODUCTION OF PURSUIT PLANES 

Constant motion is provided these two Airacobra assembly lines at one of Bell 
Aircraft Corporation's plants. A drag chain is recessed into the floor and fu selage 
dollies a re hung t o the chain, moving slowly from sta tion to sta tion as work 

progresses. 
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the tools unit of the Manufactur ing ection had been one of the 
m ost active depar tments in the ircraft Branch. 

In add it ion to the. e ecti n , the re were product i n and engineer 
ing speciali sts dealing with th e a ircraft indu try . In thi g roup were 
speciali sts conce rned w ith pa r ticular types of airplane · o r part of 
a irpla nes such as the a ir fram e, the ng ine, the p ropeller r the equip
m ent; or who hand led the coo rd inat ion o f standa rdi zation matter . 
These men se rved mo re r I s in the capacity f pr j ct eng ineer -. 
T hey were t rouble shooters and expediters. The al o handled 
eng ineering p rollems wh n they a r s , a lthoug h the V L 13 had 110 

defini te eng inee ring responsibili t i s, th es · being ass umed by th e t clt
n ical bra nches of the milita ry se r vices. 

T he A ircra ft B ra nch made a number o f im(Jortant s tudie , and 
the reports dea ling w ith requirem nts of ba ·ic ma te r ia ls served as 
a bas is for dete rmining necessa ry ex pansion. P robable deli v ries f 
a ircraf t were deter m in d and , in genera l, th B ra nch's schedu les 
coincided with the ac tua l deli v ries o f a lmost a ll the cumpa ni s, often 
m ore close ly than th ose o f th e com panies th em selves. 

tJ. S. Navy photo 
U. S. NAVY PATROL BOMBER CATALINAS 

Consolidated PBY flying boats in echelon form a tion . 
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U. S. AIR TRANSPORT ACTIVITIES 

Th at ion . ir L ines Pro' e Their W orth in peeding p the ar 
rogram-Increa e in afet of ir Trav 1- rowth of Pa -

eng r Traffic Air !fail and A ir Expre - The Postma ter 
G neral' Report- ew Developments in Pick-up 

ervice--Work of the Major ir L ines. 

W ITH pa enger mile of the dome tic air lines at one billion 
four hundred thousand as compared with but slig-htly over a 
billion in 1940, the air tran port lines of the U nited State 

had their g reate t year in 1941. fai l and expre s loads showed 
increa e of about 30 per cent. ir express was up 40 per cent over 
1940 . War shipments o f one kind or another predominated. 

A survey made during the middle of 1941 showed that over 8o 
per cent of the business travel was directly applicable to the defense 
program. 11 the 365 planes used in domestic service wet·e of the 
modern multi-eng ine type as manufactured by Douglas, Lockhee 1 
and Boeing. verage speeds increased to well over three miles a 
minute. More efficient utilization of equipment brought the average 
use of air liners per day to about nine hours as compared with five 
hours only a few years before. 

When the A-10 Government priority rating, granted the lines 
for repair and maintenance materials, no longer met the need, they 
were given an A-3 rating for such products, thus enabling them to 
maintain equipment in accordance with their usual high standards. 

The acceleration of the arms program created a vital demand for 
speed in transport of persons and things; and this was reflected in 
the increased traffic. In 1941, some 4,500,000 passengers were car
ried as against 3,185,278 in 1940. Distances flown increased from 
II9,517,263 miles in 1940 to about 150,000,000 miles in 194!. The 
fatality rate dropped from 3.05 passengers to 2.20 per one hundred 
million passenger miles. 

173 
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EXPRESS TONS CARR IED 
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Gr owth of Air Express 

A ir express celebrated its 14th an niversary in I94I by becoming 
a business of over four mi llion doll a rs. It aggregated more than 
I ,3 I I ,ooo domestic shipments weighing approximately r r ,ooo,ooo 
pounds . Shipments were 2I per cent higher than in 1940. Revenue 
increased more than 42 per cent. Poundage was up more than 
48 per cent. A ir-ra il shipments, wh ich either start, fini sh or go 
part-way by rail , increased 32-4 per cent over 1940. Gross revenue 
from air-rail shipments gained s6 per cent in I94I. D ecember , 194 r ' 
for example, broke all-time monthly records for revenue and ship
ments. Increased mileage of domestic airways, creation of two new 
domestic lines and installation of new airports contributed to the 
growth of the service. 

In addition to domestic shipments, there were 143,173 interna
tion~l air express shipments in 1941 as compared to 109,396 in 1940, 
an mcrease of 30.8 per cent. Gross 1·evenue was up 56 per cent , 
largely because of increased business with Latin America and the 
opening of new services. A ir express from the United States reached 
the European continent for the first time in September, 1941, with 
service to Lisbon, wartime gateway to the O ld World. 
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Du r ino- the month of p ril , 1941 , the Raih a Expre gency 
made a commod ity analy is o f a ir e..x pre sh ipments. Heavy in
du ry forwa rdi ng includ ing machinery, aeronautical automobile, 
elect ri cal and rubber good hard\\are and implements and oil in
du tr) load ing were the greate t revenue p roducer . These total led 
-- 4 o hipment and wei hed an e t imated 1- 6. ton or 31.6 per 
cent of the total weigh t fl O\ n that month. Printed matter including 
magaz ine and ne\ paper , totalled 16 --3 hipment and store mer
chandi e includ ing cloth ing m illinery fur , shoes and texti les, 
amounted to 14 66 hipments. O ther commodity gr oupings in order 
of volume were electrotypes and matrices, broadcasting transcription 
record , ne\\ photographs, film , cut fl owers, personal shipments, 
raw sample medical and chemical supplies. There were 1o8,6g7 
sh ipments for t ha t month, weig hi ng 384 tons, with an average haul 
of approximate] 94 mi le , wh ich indicates 363 ooo ton miles. The 
ana lys is "'a made in April for com par i on with analyses made in 
the same month in prev ious year . 

s evidence of the tremendous tride made in commercial a\ ia
t ion d ur ino- 194 1, more than IOO new a irp01i s were provided with 
a ir ex pre ervice. Exp1·e s wa flo wn o!'l the passenger and mail 
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planes which averaged 325,000 miles daily over 45,000 miles o f air
ways to and from more than 370 airports . 

In addition, the Railway Express Agency p rov ided coordination 
o f air-rail service along the 230,000 miles of ra il way a rteries to more 
than 2 3,000 offices of the company. About 30 per cent of all ai r 
express shipments either sta rt, fini sh or go part way by rail to 
expedite movement. Many of the 57,000 express company employees 
were utili zed in the combined se r vices, and 12,000 motor vehicles 
were available to participate in the pickup and delivery operations 
and transfer to and from airports to patrons' premises . To facilitat e 
service further, Railway Express had an agreement with W estern 
U nion whereby calls to any W. U. office would bring a messenger 
to pick up light, low-valued air express packages. T here was no 
extra charge for the service. 

Air express established more reco rd s in 1941. The longest ship
ment on record, a package of samples, was routed 18,ooo miles
three-quarters of the way around the world to Alexandria, Egypt. 
The package moved by transport and clipper planes on American 
lines, then was transferred to British Imperial planes to reach its 
destination. 

The importance of air express as a dependable, super-swift means 
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of international transportation wa exploited strikingly by Time 
magazine during 1941. Beginning in !lay the magazine i sued an 
International Air Express edition fo r Latin-American countries. 
Air expre s deli ered the edition to all point 111 outh America 
within ix day -a three week aving in time over ordinary means. 
Magazine r eached the new tand 111 uba and ew York at the 
arne time. 

\ hile the bulk of air e.'<pre s bu ine s wa heav industry, there 
were ome a tounding entries on the waybill . There were porpoise 
milk and stuffed lizard banana and queen bee , mummies and 
manik ins nowballs and mu ical cake . A model of a battleship was 
flO\ n to the Pre ident at Hyde Park, . Y ., chee e from the East 
I ndie ' ent to the exiled P rince Juliana of the etherlands in 

ttO\ a, and a knitted Briti h flaa rode a clipp r en route to Queen 
Elizabeth in London. 

ecau e of fluctu ation tn air t raffic the Express Agency, with 
it s contract air lines, early 10 1942 wa xperimenting with special 
rat in an effort to capital ize on unu ed available capacity. Flow o f 
t raffic \ a appr ciably greater from East to \ fe t and I orth to 
~outh and there were four well defined traffic peak <;oming approxj-

mately in March, June, October and D cemb r, with corresponding 
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STINSON RELIANT PICK-UP PLANE 

Operated by All American Aviation on its air mail pick- up routes. 

valleys. Lower commodity rates on newspapers, fl owers and fi sh 
were initiated to attract more business and balance traffic loads . It 
permitted Dungeness crabs from Pac ific waters to become a hicago 
specialty, while California roses were sold in midwestern towns, and 
New York morning papers were read the same day in Miam i. 

Air Pick-up Service 

Since the transition o f the air pick-up service from an experi
mental operation under the Post Office D epartment to a permanent 
operation under the Civil Aeronautics Board , the system by which 
this unique service is conducted has undergone a complete trans
formation mechanically. All A merican Aviation, Inc. , operators of 
the service, reported that the new system greatly simplified the whole 
air pick-up operation, increased its efficiency and economy and made 
faster schedules possible. The air pick-up service was in daily opera
tion on five routes operated by All American Aviation, Inc. They 
radiated from Pittsburgh to 1 I I cities and towns in six States, 
Pennsylvania, West Virginia, Kentucky, Delaware, New York, and 
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hio. The total I n th of the route wa I." 6 mile . The average 
wa -7 mile . Each en eel about 20 tat ion point between which 
the a' erage eli tance wa r6 mile although orne were le s than 
10 mile apa1"t. rvice to all point wa pro,·ided by two flights a 
Ia ', one in the m rning and one in the e' en ina both beino- timed to 

<Yive eve ry c mmunit r trunkline connect ion that afforded overnight 
rvic to and from e,·ery other air line point in the country thu 

providin<Y a ir mail and e..-.;:pre ervice comparable to that received 
b) citie on the trunkline . fleet of nine plane ' a employed in 
the operation ix b ing in daily u e. Each plane was manned by a 
crew of two-a pilot and a pick-up man. n a erage of 165 pick-ups 
and deliverie wa made dail ·. 

mmun itie alan the pick-up route rano- cl in population from 
..-gg to 120 ooo. Forty- L'< tation point had no a irport . t those 
place the air pick-up tations were located on hill -tops, meadows 
and public park . _ pick-up tation a uld be e tablished where er 
the approache were rea onabl free f rom ob tacle for a reasonable 
eli tance in oppo ite direction . here a town had a uitable a irport, 
the local air pick-up tation was u ually located on it, wh ich per
mitted landinas for exceptionally heav loads. P icl«-ups were made 
at interval of from five to 2 - minutes a nd chedules were main
tained at an a erage speed of I r o m .p .h. which compares favorably 
with the time made on some of the shorthaul schedules of the t runk
lines. ir pick-up lines were t r ictly "feeder " li nes . They f unctioned 
in a sphere where an a ir line cou ld not be operated by conventional 
method . Con equently. t he er ice ,,.a an adj unct of the main 
line , xtending the cope of t heir ervice a nd feedin o- them addi
tional traffic from ne\\ and potentia lly r ich territory, which they 
cou ld not practically or effective! tap wi th their own service. 

In the developm nt of All merican "s new pick-up system, the 
three un its compri sing the sy tem-the mecha nism in the a irplane, 

BEECH CRAFT C-45A PERSONNEL TRANSPORTS 

Camouflaged planes at the Beech factory ready for flyaway deli ve ry to the Army 
Air Forces. 



r8o AI h. "RAFT Y E t\R BOOK 

FOR HIGH ALTITUDE BOMBER TEST 

Expert pilots a nd aerodyna mics specialists of the Boei ng Aircraft Compa ny enter a 
Flying Fortress for a test fli ght. They have been using oxygen on the grou nd in 
prepara ti on , a nd inside they will attach th eir ma ks to t he shi1 's oxygen upp ly . 

the g round stat ion and the transfer equipment- were entircl) 
changed . The pick-up mechani sm in the plane consiste I o f a winch 
with an electri c drive, a 40-foot rope cable, a Is-foot a rm or boom 
which retracted into the bottom of the ship when not in use, a device 
for releasing the cargo in making regular deliveri es, and pa rachute · 
for delivering fragile or unusuall y heavy articles. 

The new ground station was portable. It comprised two sectional 
poles, which were 20 feet high and were erected 20 feet apart. Each 
pole had three sections, two of which were aluminum, the third or 
top part being bamboo. The poles were painted in wide bands of 
international orange and white to improve visibility. Standard 
station equipment also included two smudge pots which were lighted 
when visibility was poor. Pilots found these pots very helpful in lo
cating stations and making contacts in bad weather. 
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T he g round tation wa erect d be fore each flight simply by 
putting the pole together and tic.kincr th m in thei r ground ock
et . T he e ocket had lid to p rot ct them from now ice and 
dir t. \ \ 'h n d i mantled the ta t ion pole t \\ o tran fer units one a 
spa re and other rr round equi pment wer tared in a weatherp roof. 
I k d b x on the tation ite . _ b ut thre minut - were requir d 

mble the tation fo r a pick-up. and it could be di mantled 
red in th am e time. 

t ran f •r un it by ' hich 1 i k-up ' er mad and the ma il 
an I ~xpr '· t ran £e rred fr m the gr un I t the plane and vic 
versa wa a loop of light trong rope to ' ' hich the container \\ a 
attached by a r ing in e. hen the station \\ a r igged fo r a 
pi k-up the t p o f th t ret hed between th tips [ the 
1 I with the c nta in r r tin n the g round. 

The flying t chn ique remain d sent ia\1 the same. In ap-
p roaching th tati on for a pick-up and d li ery the pilot lev I d 
off in m uch the ame mann r a he would in rnaking a landing ex
cept that his peed v as m uch g reater- any' here between I ro and 
130 mi les an hour. The pick-up boom was lower d. and the deliver) 
container trailed beh ind it on its own tr ansfer loop, the air drag 
pr venting fouling. J ust before making the p ick-up, the pilot 

SPEEDING UP PRODUCTION 

This is the pantagraph router with which Bell Ai rcraft Corporation daily turns 
out thousands of Airacobra parts. On the left a workman may be seen tracing 
templates. On the righ t , a cutting tool produces accurate copies of the pa tt erns 

from sheets of aluminum alloy. 
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CU RTISS C-ss ARMY CARGO TRA . PORT 

Numbers of these planes were being bu il t fo r the U. Army Air Forces by the 
C urti ss-Wright Corporation. 

tripped a release a nd the deli very container dropped to the g round . 
At almost the same moment, the arm with the pick-up hook rc. tin ()' 
at the lower end , struck the trans fer rope suspended between the 
two station poles and the rope slid down the arm into the hook, 
disengaging the hook and pick-up rope from the arm and ctting 
the energy absorbing mechanism on the plane in motion. The winch 
or drum to which the p ick-up rope was attached commence I re
volvi ng at high speed, and simultaneously the rope itsel f paid out 
rapidly; but this lasted on ly for a split second , and the action was 
stopped quickly but smoothly by an automatic control. This ope ra
ti on absorbed the shock of contact to such an ex tent that it was 
hardly perceptible. 

A t the time of contac t, the plane was about 30 feet a bove the 
ground. After the pick-up was made, the container was auto
maticall y pulled into the plane throug h the hatch in the bottom 
where it was opened by the pick-up man, the mail sorted and the 
container prepared for delivery at the next station . This container 
was built for hard usage. It had a reinforced fibre nose, and a 
heavy rubber skirt sheathed the canvas bag holding the mail and ex
p ress . Up to January, 1942, not a single letter had been lost or 
damaged. The container had a dimensional capacity of 8 by 8 by 17 
inches, and the equipment was licensed for a maximum load of so 
pounds f or a single pick-up. Heavier loads had been picked up in tests . 

The Post Office Department designed a special pouch expressly 
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fur the pick-up ervice in which the mail fo r each station wa placed 
and th p uch labeled ace rdincr l it de. tination. Thi g reatly 
. im pl ified the hancllin of the mail ab ard the plane a the pick-up 
man had only t ort the pouche and not th mail it elf. pecia.l 

employed t tran port th ai r mail and ex pre 
I o t ffice and the air pick-up tation . 

R eport of th e Postmaster General 

P lma t r enera l Frank . \\'alk r in h i repo rt fo r the fi cal 
year 19-F tat d that po tal xpenditure h w d that out o f e er) 
dollar p nt. .-02 w nt for tran portati n f the mail . incl udinu 

. I -7 fo r railway tran portat ion, .0 - ..j. fo r dome t ic ai r mail and 

.0- f r fo reiun air mail. 
The report a) o tated: ear 1941 , 

th re were in operation 43 41 r mile of dome tic ai r mail route 
a compared ' ith 37,943 mile at the I e of the pre ·iou fiscal 
·ear. A total of - 4 297 I -4 m ile of en ·ic wa performed as com

pared with -9 177,525 mi les of en ·ice in 19-1-0. T he total cost fo r 
t he fisca l ea r 1941 was approximately 20 .300,000 as compared 

BREWSTERS IN JAVA 

A squadron of Buffalo fighters at an airport near Batavia. 
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REPUBLIC LANCER IN FLIGHT 

T hese P -43 in te r cplors a re in Army Air Forces servi ce . They a rc hi gh a ltitude 
planes wilh 1 ,2oo h .p . Prall & Whitney Twin Wasp supercha rged engines. 

with $r8,855,306 for the fi scal yea r 1940. T he g rowth of the domes
tic air mail service is refl ected rn the increase o f 19 per cent in the 
volume of mail tran sported. Servi ce was establi shed on 1::1 new 
domestic routes serving an add itional 53 cit ies with direct air ma il 
supply ." (See Appendix for detail s conce rning lhe operat ion o ( 
the domestic a ir mail servi ce.) 

"The expansion o f the war i11 Europe has resulted in furth er 
disruption of the mail serv ice to transatlantic countries by surface 
transportation. T he service to certain ports in Africa , As ia. A us
tralia and New Zealand operated with less frequency and regula ri ty, 
due largely to the withdrawal of a number of faster steamships 
serving those countries . There was no change in the frequency or 
regularity of the service to South Africa and to Central and South 
America. 

"The foreign air mail service suffered little interruption and, in 
some cases, was improved by extension of routes or by additional 
trips. The length of the foreign air mail routes was 49,706 miles at 
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the clo e of the fi . cal year 1941 and the m ileage flown on a pa 
ha i wa ,- 3:- -·- ,... mile . repre entin an increa e of almo t 40 
per cent O\ er the pre ·iou fi cal year. The air mail di patched 
during the ·ear n the foreign route to M xico .entral and outh 

me rica and the \\ t Ind ie inc rea ed _ per cent and the ma il 
re ei ·ed therefrom increa ed 4 per cent ,-er the weight carried 
during the pre' i u year. ' ( ee ppendix for tatement of the 
mileage and co t of foreign air mail ervic , appropriation , rates 

f pa ment to car rier , ervi e chedul d and performed and volume 
of mail tran p rted during the fi cal year 1 .. p.) 

A m erican Ai rlines 

mencan J\ irline m 1941 c ntinu d to mak peration record . 
The 4 .00o,oooth pa enaer wa carried on oveml er 3· markinrr 
the fir t t ime any air transport compan reach d that fi ure. It wa 
note \ o rthy that TO year ' ere r quir d t a rry the fi r t million, 
and only 10 m nth f r th f urth milli n. The route of mencan 

irlines touched at many of the mo t imp rtant center of defen e 

LOCKHEED HUDSONS ON THE LINE 

Ready fo r flyaway delivery to the British R. A. F. 
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U. S. Navy photo 
GRUMMAN ] zF- z IN FLIGHT 

One of the u tility planes w ith the Navy air fo rces. 

industries and a large part of the increases in passenger , mai l and 
express traffic could be traced to the speed-up in businesses con
nected with defense. A ll possible service was g iven to industrial 
cities, and especially to the nation's capital. The completion of the 
new Washington National Airport greatly facilitated handling the 
tremendous number of passengers arriving and departing on Govern
ment business. New schedules were added on all routes into 
Washington, from New York, Chicago and Los A ngeles . 

Service was started, or reinstated after airport improvements, at 
five cities in this country and two in Canada. In the fall of 1941 , 
schedules were set up for N ew Haven, .Bridgeport, Roanoke, and 
Niagara Falls, and earlier in the year the Flagships made their first 
landings at Toronto and Windsor, Ont., Canada. Baltimore also 
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opened a new a nd large r field with more daily trips . The Chicago 
airpor t wa con iderably enlarged and double r um' ays put in com
mi ion . T he ew York to Bo ton and the tran continental route 
had more t rips added. mer ican Airl ines at the beginni ng of 1942 
operated 25 flig ht da ily each wa between e\ ork and Boston and 
there were six trip each wa bet\ ·een ew York and Los Angeles. 

Traffic increa ed teadily . I n 19 .. p merican A iriines carried 
I ,-02 revenue pa eno-er an increa e of 38.1 per cent over 
1 4 . The pa enge r mile fi ure ame to 409,400,652 for an in
cr a c f 40.6 per cent o,·er 1940 . The load facto r also increa ed 
r achincr 6g.4 p r cent, indicat ing that more ffici ent u e wa made 

f equi pment on hand . 
Indu tr ia l activ ity a l o ' as reflected in the tremendous increa e 

[ 4 . per cent in a ir express pound m iles flown. F ai r! large 
. h ipment were ca rr ied. mo t of them having ome connection with 
the def n e effor t . I n many case long production delay were 
aYoicl cl b rapid a ir delivery of vita l replacement parts . 

Throucrhout the y tern t ravel " as fa irl hea' y on week ends 
and holiday , but pas enger traffic became p redominantly business, 

' 

WASPS, TWIN WASPS AND DOUBLE WASPS 

P ra tt & \Vhitney engines on the assembly floor; Double Wasps at the right, Wasps 
in single line a t left and T win Wasps a t rear of the line. 

II 
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NORTE-I AMERICAN B-25 BOM BER 

It is powered by two 1,6oo h .p. Wrigh t Cyclo ne engines. 

Government and military, with speed in t ranspo rtat ion rapidly be
com ing more im portant to the de f ensc c ffo r t toward the nd o f the 
year. 

As the defense effo rt cur ta iled the acq ui sit ion o f the normal 
amount of new transport equi pment , the American A ir li ne mainte
nance departments employed many more mechanics, undertook tu 
train more men in the company 's app renti ce school, and rev ised the 
overhaul procedures so that no shi ps were out of service on week 
ends when they were needed most. O ne shi p went into the shop 
eve ry day for a 24-hour serv ice with eng ine change. Each week two 
ships were in fo r three days each- servicing that took place after 
each 3,500 hours of flight time. E ach week one shi p was in fo r a 
complete six day overhaul. Besides allowing better use of equi p
ment by avoiding the previous three week overhaul peri od, thi s 
plan also aided in keeping up good maintenance by more frequent 
work on each airplane. 

The development program of the company during 194 r was 
mostly toward improvement and refin ement rather than ex pansion. 
No new types of equipment were added, but many improvements in 
the Douglas DC-3 transports on hand were tested and adopted. 

The m ost important improvements included the development and 
adoption of automatic windshield wipers, and the installation on all 
ships of the Sperry automatic visual direction finder. Flight tests 
were made toward standardization of fu els, and improvement of 
engine lubrication was studied and put into practice. An improved 
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echnique in the dynam ic balancin of propeller ' a adopted. Man 
other project were under wa . 

Ex pan ion " a chiefly in the dir ction plant improvement. 
.- ,. ral new tation were opened and orne con t ruction was re
q uired at ach of them, and at other tation the increase in pa senger 
t raffi · r qui red increa ed fa ilitie . It wa po ible to keep an ade
quate . tock of lllaterial for maintenance. The air t ran port indu t r) 
wa. awarded an \- pr i01· it , ratin o- for mater ial itaJ to afe and 

ffi ient op ration, and th purcha ina depa rtment e."Xercised this 
ri rht up n cca ion . 

n iderabl e progrc wa made in comm unication . !lore tests 
w rc made in ultra hig h frequen ' rad io and service tests were 
conduct d on the nc\ perry F light-ra qui pment. Radio roes
age tota led 1 -t4 , 4 . The private line te l t pe me sages increased 

to 4 6 071-a 4 _, per c nt ri e over 1940. Between airplanes and 
g r und tation , 99· 2 per cent of th rad io contacts were completed 

,-id nee of r eliability f quipm nt and the conquest of static . 
. mer ican .~\irlin n pril __ 194I received the ational 

"afety ounc il" pecial award for ha' ino- operated a bill ion passen-
crer mil with u l fatal it or erious inju ry to an passenger or 
ere\\ member. 

American Export Airlines 

n l~ ebmary 10, 1942, the i\ il eronautic Board issued to 
• meri can Expor t irlines a cer tificate, igned by P resident Roosevelt, 
autho ri zing pa senger , mail and express air service between New 
York and _F oyne , E ire. T hi s certi ficate, permitting operation of a 
non- top servic betw en the two terminals, was deemed necessary to 
the best inte re t of nationa l defense, and vvas conceived as a much 

THE REARWIN 8135T 

ll 
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VOUGHT-SIKORSKY FLYI G BOAT 

The VS-44A "Excalibur" for American E xport Ai rlines, powered by fo ur Pratt & 
Whitney T win Wasp engines and Hamilton Standard Hydromalic propellers. 
It carried a crew of II , 16 overn ight passenge rs and cargo of mail and expre . 

needed supply and communications line between the nited tate 
and A merican forces overseas. T he certificate permitted American 
Export A irlines to make intermediate stops for ref ueling, and oth r 
emergency purposes, at Bermuda, Horta, in the Azores , and Li bon, 
Portugal. 

Equipment for the service was to be the giant, four-engine F lying 
Aces , built by Vought-Sikorsky. T he F lying Ace " Excalibur,'' first 
unit of this fleet, was christened J anuary I 7 at tratford, Conn . The 
day after its maiden fli ght it was flown south to undergo test flights. 
O n its long non-stop test run to the outh , and in shorter routine 
fli ghts, the "Excalibur" demonstrated the outstanding performance 
characteristics included in the bui lder 's guarantee . T est engineers re
ported that it had exceeded the builder 's es timates, with respect to 
speed, water characteristics, ease of handling, maneuverability in the 
a ir and in other particulars. 

Two additional sister ships were nearing completion early in 
1942, and all three aircraft were scheduled for service in a few 
months. 

Early in 1941, American Export A irlines signed a long-term lease 
with the City of New Y ark for a transatlantic operating base, con
sisting of a giant hangar and offices at LaGuardia Field, New York. 
This base, scheduled for completion during the Spring, 1942, was 
equipped with all necessary facilities for handling maintenance, r e
pairs and operations. American Export Airlines had spent five years 
building an extensive organization preparatory to operating trans-
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atlantic ervice. I n addit ion to the flying per onnel the company or
ganization included an e.."Xecuti ve taff operation taff maintenance 
ere\ · communicat ion and meteorological taff and technician fo r 
both fo reign a nd dome tic operation . 

I n 1939 the company ran a erie of round-trip un ey flights be
tween - ew ork and E urope CO \ eri nu the northern outhern, and 
com! ination route . The twin-emrine on olidated P BY fl ying boat 

mploy d in the e un·ey . wa u eel by mer ican E x port irl ine to 
make numemu add it ional u rve · fli uh t . and to train it crew. 

In ctob r , 1940 the m teo rolo<Tica l di i ion of merican Ex-
1 rt irl in , plac I meteo r loai t aboard each of the merican Ex
p r t L in " F our ce pa na r team hi p perat ing in t ran atlantic 
erv1ce between New Y ork and L i bon. \ m er ican E x port L ine \\ a 

the pa rent company of merican E xport . ir lin 

Delta Air Lines 

D elta ir L ines, '' hich had been en ina the outh for 17 years 
a rl y in 1941 acqui red a fl eet of new Doualas DC-3 t ransports, re

I lacing the DC-2 model. Two new routes were' opened, the A tlanta, 
_,a.- K noxville, Tenn.- incinnat i, 0 ., route and that between t

lanta, ug usta and avan nah. 
T he headquar ters of Delta v. ere shifted f rom Monroe, La. , to 

tlan ta on March r, with the completion of a combined general 
office building and maintenance shops at the tlanta Municipal 1r-

U. S. Navy photo 
VOUGHT-SIKORSKY NAVY SCOUT BOMBER 

The SB2U-3 with Edo floats. 

II 
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COr SOLI DATED P HY-5 CATALI A 

One of the great a r m::~d as of patrol boats in U . S. N avy and Brit ish war service. 

port. A t the beginning of the yea r appli cat ions for vera! new 
routes were pend ing with the Civil Aeronautics Board. 

Early in 1942 Delta started hiring women, where feasible, lo 
fi ll vacan cies created by the induction of personnel into the a rmed 
services. Several training classes were conducted for the new 
women employes, who were engaged for vacancies in the t raffic, 
r eservations, and operat i ns departments throughout th system. 
in some instances tak ing over posit ions thert'l o for held only hy lll en. 

Eastern Air Lines 

In 1941 , Eastern A ir L ines ex tended its route m ileage f rom 
s.649 to 5.971, an increase of six per cent. O n March I, the company 
inaugurated se r vice to B runswick , Ga., ( Sea I sland) on its N ew 
York-Miami run . O n M ay ro, direct a ir passenger service was in
augurated between Louisville, Ky., b.vansville, Ind ., and t. Louis, 
M o. Signifi cance of the new service : E vansville received two fli ghts 
daily to St . Louis ; one direct flight to L ouisville, I ndianapolis and 
Chicago. For the first time Chicago, Indianapoli s and Louisville 
were connected by direct air service with E vansv ille, an important 
manufacturing city. E astern A ir L ines on October 31, was awarded 
a contract to serve Atlantic City, as an additional stop between New 
York and W ashing ton. At the end of the year, E astern A ir Lines' 
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equipment included 
oua la leeper and 
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tn -

enger revenue. 

Hawaiian Airlines 

Hawaiian Airl ines, Ltd., formerly Inter-Island A irways, began 
it 13th year of operations on ovember II , 1941, by adding thr e 
- 4-passenger Douglas DC-3 transports to its fl eet of r6-passenger 

ikorsky amphibions, mark ing the first t ime land planes were used 

LOCKHEED COMMER CIAL TRANSPORT 

O ne of the L odesta rs in service on Natio nal Airlines. 
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CO SOLID A TED AMPHIBIO 
It has wing lip floats and a three-wheel landing gear. 

by the company on it routes, which wer practically all over water. 
S ince the serv ice started between the island of the Hawaiian group, 
250,000 passengers were carr ied without accident . The planes flew 
in excess of 33,ooo,ooo ov rwater pas e1iger mi les. 

Six months prior to addit ion of the DC-3s, schedules were 
doubled, each of the six major islands of the archi pelago being 
served by at least two flights daily. The Sikorsky S-43 amphibians 
were used on the shorter runs, with the Douglas DC-3 planes sched
uled over the longer, heavier traffic route southward f rom Honolulu 
to the islands of Maui and Hawaii, a distance of 229 miles. 

Traffic showed a substantial increase during 1941 when ap
proximately 45,000 passengers were carried, as compared to 28,ooo 
in 1940. Increased schedules and tremendous national defense con
struction throughout the Islands were partially responsible for the 
mcrease. 

All commercial airpotis throughout the Territory were being 
improved and enlarged under CAA specifications, with work pro
ceeding under double shifts. The great Keehei international sea and 
land plane base on the outskirts of Honolulu was under construction, 
with dredging practically completed. Air service to the western coast 
of Hawaii Island was anticipated in 1942, as construction was ready 
to start on a new airport at Kailua. New terminal buildings were 
to be opened by Hawaiian Airlines early in 1942 at Hila, Molokai, 
Lanai, Upolu Point and Port Allen, with new radio equipment to be 
installed by June. 

Operation of America's most westerly domestic air mail line dif
fered from that of most mainland air services. Although all sched-
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ulcd top were on land ba e , mo t of the flying wa over-\ ·ater , 235 
mile to the uthea t via the i land of Lanai Molokai, Maui and 
Hawa ii, and r3- mile north\\ e t\ a rd to the i land of I auai . 

Mid-Continent Airlines 

un n the ummer o f 1941 two additional Lockheed Lode-
ta r ' e re added to the lid- ontinent fleet of aircraft. rise in 

the demand for en Ice nece itated the addition of several more 
fl i ht dail between the maj or citie on M id-Continents system 
and more comfortable and com enient ervice was accorded the air 
traveli ng public. 

t M inneapoli a new hangar and hop building was completed 
to erve as the main O\ erhaul and ma intenance base. 

D uring 1941 the compan launched another route expansion pro
gram and made applicat ion \\ ith the ivil eronautics Board for 
three maj or route , de igned to give direct service between Canada 
a nd the Gulf. · 

Mid- ontinent fil d applications ' ith the CAB in I ovember 
£ r ei ht pick-up and feeder route ' ·hich would erve over rso 
maller communities in O klahoma I an as, Missour·i, ebraska, 

I owa outh Dakota and 1innesota, senring as feeders for the 
pre ent t runk-line S) stem operatina in the Great Plains area. U nder 
that type of ervice, no pas enaer would be carried, and the planes 
in making their pick-ups would do o without landing. Specially 
cl ig nccl equipment " auld be used to bring the mail and express 
from the ground into the aircraft. If granted, these routes would 

THE WACO MODEL E 

A priva te owner plane available with five different engines. The Waco is 
manufactured by Waco Aircraft Company, Troy, 0 . 
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THE BOE I G 3 14 CLIPPER 

These 42- to n a ll meta l fl ying boats, \\' ere operated over both th e Atla ntic and 
Pacifi c ocea ns by Pa n A merican Ain,·ays in 1941 . 

cover 4,302 miles, and the routes wou ld be t raveled each day. Al
though no definite type of a ircraft has been desig nated for use on 
such routes, it was thoug ht that small r ai rcraft _than transport 
would be used. The planes would be able to carry a ubstantial pay
load, however. Acco rding to prioriti es allocation , 1\lid-Conti nent 
was to receive seven new airplanes in 1942 . Contracts with Lockheed 
A ircraft Corporat ion call ed for seven Lodestars. 

Pan American Airways 

Eclipsing all p revious years in its 14 years of ex istence in the 
matter of expanding, developing and mainta ining American fl ag 
routes in the international air transport field, Pan American Air
ways in 1941 expanded its route mileage f rom 69,464 to 88,478 
miles. Chief expansion in this record development was the estab
lishment of a new intercontinental route from the U nited States to 
A frica by way of South America, incorporating regular air line 
operations across the South Atlantic, long the exclusive operating 
stronghold of European air lines ; establi shment of a. new direct air 
link between the United States and Singapore and the placing in 
service of a new transcontinental air line across South America 
comparable in length to the longest transcontinental domestic air 
line in the United States. All that was achieved in the 341 clays of 
peace in 1941. 

In the 24 clays of war of that year, America's international air 
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transport y tern repre ented b Pan American in ay , began to 
pro e on a hitherto undreamed of cale the value of it con truction 
and buildin . be an to wri e a hi tor · of performance and ser ice 
which could not be full · told. fo r milita ry rea on . until the \ orld 
wa again at peace. ne uch perfom1ance, however typically 
ignificant and formally pa ed by the cen or wa termed the out
tanding ai rplane Ai ht of the year. Thj wa the routine tran fer 

imm diat I after the tart of war in the Pa ific of the Pacific 
Iippe r from Pan American · lacific Di\i ion to the compan ·' 

. tlant ic 1v1 1011 . a -4· -mile Ai ht. fr m uckland, Z .. 
around the world to LaGuardia F ield New ork. 

In th 1941 day of war and peace combined the planes of the 
I an American irway tern flew 2 r roo ooo pa enger mile 
and car ried approx imately "7 .ooo pa eno-er on it regularly main
tained r ularl pe rated ,47 mile of international ai rways 
ervin 6_ countri and c lon ie of the \ ·orld. 

The annual repor t of the tre ed the increasing importance 
of 11erican Aao- plan in internat ional air tran port pointino- out 
that the European war had demon trated the indispensabili ty of Pan 

merican ervice a a medium of communication, between nation . 
The report stated that while urface transport over eas wa sharp! 
cu r tailed in ternational air service of the nited States met the de
mand for essential t ravel and mail bet\ een the continents. ' Most 
important , ' the report tated ' has been operations of the flag 
erv ice into Latin America, which proved a continuing expre ion 
f the good neighbor policy." 

In 1941 Pan ·merican Airways provided fo r the first time twice 

PAN AMERICAN CLIPPERS 

Three Boeing flying boats in Pan American's Atlantic service in port at Horta , 
Azores. 

1\ 
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daily a ir serv ice from its aerial 
and through Mexico City to the 
same and other Lat in meri can 
on the Texas border, and Miami. 

gateway at Brown ville, Tex .. to 
anal Zone and da ily serv ice to the 
point from I ngele L·uedo 

Only in the smalle t mea ure did the batt le of the tlantic, re
sult ing from the E uropean conflict afT ct the tran atlantic opcrati n 
of Pan American. The most impor tant ffect wa the abandonm nt 
as a resul t of the pa age of the cutrali ty :-\ct in the a rly tagc. 
of the war, of Foynes , Ireland , a a t ran at lantic Iipper terminal. 
At the year's close, immedia tely af ter ongres had amended that 
Act, Pan American applied for and received author ity to re ume 
using Foynes as a transatlantic terminal. 

The following table shows the g rowth o f the Pan American 
A irways System in 1941 : 

Total Mi les of Rou tes . . .. ... ........ . . .. .. . 
Countries a nd Colon ies Served .... . . . . . .. ... . . . 
Aircraft in Operation . .. . .. . . . .. . . . . . ........ . . 
Passengers Ca rried ( 12 mos .) . ...... . . .. .. . . . .. . 
P assenger M iles F lown ( 12 mos.) ..... . ... . .... . 
Employees .. . . .... .. .. .... ....... . .... .. .. . . . 

Jan. 1 , 194 1 

69.~6~ 
-3 

14-J. 
I ,62 I ,000 

66J,900,000 
6,soo 

Jan. 1 , '9·-1-2 
, . ~7 

6_ 

1,99 - ,ooo 
89s ,ooo,ooo 

.750 

A week after the U nited States entered the war, the Atlantic 
Clipper, "routine and on schedule, " settl ed on the waters of ew 
York's Bowery Bay and taxied to Pan American's mar ine base at 
LaGuardia F ield to complete the sooth crossing of the Atlant ic 
Ocean by Pan American A irways since service was inaugurated in 
May, 1939. Of those soo crossings, 472 had been made on the N ew 
York-Lisbon run, 26 on the New York-Foynes, Ireland run. two 
on the New York-Leopoldville, Belgian Congo, route. 

Statistically, the year had been phenomenal. Passenger miles 
flown, the most indicative air line figure, jumped from I3 ,ooo,ooo 
in 1940 to 23,6oo,ooo in 1941, an So per cent increase. M iles flown 
by the giant Clippers of the Atlantic fleet had ri sen to I ,200,000 from 
soo,ooo in 1940. And passengers carried on all transatlantic routes 
during the year totaled some ro,ooo. Phenomenal, too, were the 
figures on the operations side of the ledger . New routes, new 
services, had upped operating route mileage a full 360 per cent 
from 3,890 to 17,961. 

The first new route placed in operation in 1941 was the west
bound Clipper course inaugurated in February. Flight experience 
gained through the first winter of transatlantic flying had shown 
that head winds as high as so m.p.h. were prevalent over the west
bound course from Lisbon and Horta in the Azores to Bermuda. 
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The e winds cau ed numerou deJa , required the Clippers to car
ry a larger load of fuel, and t.hu acrificed much of the payload 
o rdinarily available in the milder ummer months . To circumvent 
the e head ' ind a new route was charted across the outh Atlantic 
via Bolama Africa, and atal Brazil. This four-continent ai r line 
clo ely followed the track of the old-time sailing Clippers and took 
advantage of tead year-round prevailing winds. Success of the 
four-continent course was borne out by the tat istical summary of 
the three month it operated. The route was suspended on May I 

with the return of normal ummer condition over the more di rect 
northern route . Tran atlantic pa engers carried in both directions 
totaled 47I compared ' ith 2 6 in the corre ponding I940 period, or 
an increase of 64.3 per cent. Pa enger miles ( 3,500,000) were up 
199 per cen t mail loads up I II per cent, from I940 figures . 

V ith the return to the direct ew Y a rk-Lisbon route for the 
summer ea on, the tran atlantic enrice settled down to normal 
operation - if operating an air line across the world's major trade 
route in time of international trife can be called normal. The second 
anniversary of transatlantic air mail service was observed on May 
20 I94I . 

Intensive schedules ma intained during the spring and ear ly sum
mer month began to loosen the pa senger "bott leneck" at Lisbon 
which had e..-x: isted almost since the start of hostilities in I939· 
Droves of refugee , government and other officials on their way to 
the U nited tates, had been jamming existing steamship facilities 
and had placed a tremendous burden on the transatlantic Clipper 
fleet . .But marked regula rity of flight operations, together with ever
tightening government restrictions, did much to reduce the backlog 
of t raveler s. 

T hen, on September 28, with cargo pace at last available, the Dix ie 
C li pper , veteran of many a ' fi rst," added another to her log by 
car rying the fi rst load of transatlantic air express from the United 
States to E urope. Among the items in the initial carg~: ~ knitted 
A fghan consigned to Queen Elizabeth ; a batch of chppmgs and 
photographs ; various parcels containing chocolate, cigarettes, flash
lights, many another hard-to-get-in-England trinket. Thereafter, 
r egular shipments contained scores of varied items, chiefly medici
nal supplies, clothing, films and foodstuffs. 

Biggest transatlantic news of the year was President Roosevelt's 
announcement on August I8, just after his historic meeting at sea 
with Prime Minister Churchill, that Pan American Airways would 
shortly undertake a new defensive mission, would establish between 
the United States and Africa a new line of communication to sup-

ll 
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A BOET G STRATO-CLIPPE R 

Four-engine land t ransports with an aJtitudc-conditi oning system. T bi auto 
matic cabin-supercha rging system mainta ins com fo rtab le low-alt itude a tm ospheric 
condi t ions for passengers and crew during upper leve l fli " hts of r4,ooo to 2o,ooo feet. 

plement an air ferry service between the two continents a lso to be 
Pan American-operated . Less than three months later , months that 
represented years of work in previous development of transoceanic 
lines of similar length and magnitude, the new service was ready. 

Base fac ilities had been arranged fo r and installed, including 
Pan American's long-range radio direction fi nders and station-to
station faciliti es for 24-hour communication between the giant 
Clippers and ground bases along the route. Hundreds of new 
personnel had been hired, taught and carried to di stant new ports 
of call. N ew fuel supplies and spare part stocks had been set up, 
and many another complicated problem tackled and overcome. 

O n N ovember 10, after the 9,000-mile air track was ready, the 
Capetown Clipper, latest in the series of 42,0 -ton Boeing 314A 
flying boats left LaGuardia Field, N. Y., on the first leg of a 20, I 39-
mile route-proving flight, and finally landed at Leopoldviile, Belgian 
Congo, on November 16. Aboard were three CAA observers, trans
atlantic Manager John C. Leslie, 16 pilots bound for Africa to fly 
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the route of Pan irwa · - frica Ltd . . fter two week 
f flying a r ute-pro,· in Ai ht adh re t no et chedule . the 
apet w n ipper · g li tening hull aea. in touch d home ' ater and 

land d at La uard ia J7 ield, on 1oveml r _6. 
Th n on December the ame lip r. wi th a I ad of philatel ic 

and o ther c nt ract ma il t uck d a wa · in her h Id . company per onnel 
and gO\·e rn m nt pa en er on boa rd . inaucrurat d the fir t merican-
Aa a ir ma il en· ice bet" ·een the "nited tat and frica . Thu 
fo r a c un try which the ver ne." t cia wa 
e tabli heel t ill another vita l de £ n e lin f' r ma il and ex pr 

Thoug h the Ia t th r week of 19-F had udden ly OYer hado\\ eel 
Pan mer ican · \\ e tern H emi pher OJ erati n during th pre
ced ing 49 w k o £ peace ea r-end figure how d that the )ear 
woul l d ''"n a b · fa r th r a t . t of th q in the company 
h i tory. E ach f the f ur a rea f Pan .L\ m r ican· erv1ce to 

ent ral and uth . mer i a had turn d up on remarkable increa e 
afte r another a nd had reach d a nd 111 th very week that 
wa r bur t upon th merica . 

n the front line o f m nca . the Pan men can 
operati n · ut f M iami were d to increa ing co-
opera ti on \\ ith the militar force and crovernment of countries 
engaged in build ing up those defen e . \1Vhil e no• new routes were 
e tabli hed the operati ons department in pite of the difficulties 
of obtaining additional fli ght equipment, increased frequencies and 
hortened flight times o that mile flown went up 40 per cent from 

4 0 19,074 to 5 rs ,ooo, while passengers carried increased 20 per 
cent f rom 9,650 to I07,58o. The rela tively mall increase in pas-
enger traffic wa large!) explained by the 63 per cent increase in 

express from 579.000 pound to 950 ooo pounds. Major part of 
thi expres movement repre ented material spare parts and other 
equipment necessa ry to the de' elopm nt of Caribbean defen e bases. 

ervices on all routes had increased, in some cases by roo per 
cent or more. Into and out of Miami. first schedule to be increased 
was the trans-Gulf Miami- l 1erida run which was raised from a once
a-week to a thrice-weekly basis, with new Douglas DC3A transports 
replacing tvv in-motored flying boats .. This shift to land planes was 
continued when at mid-year the DCy \ started flying between Miami 
and N assau, g iving the Bahamas the best summer service in history
five round trips a week. 

Schedules serving Puerto Rico, Trinidad and the east coast of 
South America were adjusted several times during the year, and at 
the close, totaled eight trips in each direction between Miami and 
San Juan. Service to the islands between Puerto Rico and Trini-

II 
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dad-Virgin I lands, Antig ua , Martinique Guadaloupe-had been 
doubled. V\ eekly r ound trips from l\Iiami to the north coast of 
South America w e re increased fr m two to th ree between M iami 
and Barranqui lla, o lum bia, from one to two hetwc·en Tiami and 
Maracaibo, Venezuela. 

A long the east coast of outh \ merica the 'ita! hemi. ph r 
communicat ions trunk route had fou r flights "·eckly in each direc
tion, three between Trinidad and Rio de Janeiro hy way of Belcm 
a n d Barreiras, the fourth serv ing the u; ana and l.razil's coa tal 
citie. . B low Rio three weekly schedule conn ctcrl with Bueno 
A ir s by way f Porto lcgre and a fourth by way of ao Paulo 
and !\ unci on. 

Pan merican's trunklin operation s from the T exa border 
th roug h Aexico, ent ra l Ame ri ca . I anama and a long the north 
coast of outh Am r ica to Trinidad concentrated dur ing I9-P on a 
va t m odern izat ion of g r u nci rtuipm ent. T hus thi sector wa 
ready fo r th a lmost in sta ntaneous u. e of its facil ities by the n ited 

tates rm y in th me rgency fol lowing December 7· But operating 
stat is tics indicated that thi s a rea a lso enjoyed a boom in its normal 
operat ions . 

O n !l a rch T, th e Rrown . v ill e- ;uatema la- a na l Zone-Trinidad 
trunkline was pia eel o n a dail y bas is . In D ecember, the econd 
daily B rownsv illc-M ex ico ity se r vice was extended, p roviding two 
fli g h ts da ily a ll the way from th e T exas bo rde r to the Canal Zone. 
A lso th e l.VI iam i-Larra nquilla run had its se r vices increased from 
tw ice to thr ice week ly, and, with Ve nezuela's oil-producing area 
boom ing, th e Maraca ibo- H a it i-M iami weekl y ser vice was doubled. 

O n the Coasta l-Car ii Jbca n rou tes , m il e fl own during the yea r 
rose from 2,400,700 to 3,275,000, u p 35 per cent , while pa senger 
tra ffic increased 20 per cent f rom 40,000 to 48.ooo, and expre s 
m or e th a n doubl ed, 52 per c nt f rom 498,ooo to 756,ooo poun ds. 

Pan A me ri can 's wholl y-owne I nat ionali zed subsidia ry CMA 
(Campania Mexicana de Aviacion ) had a n equally remarkable year. 
In Februa ry, Doug las DC-3 pla nes we re fir st placed on the Mexico 

·c ity -Mericla run, and shortly' therea fter serv ice on this route went 
from a weekly to a thrice weekly bas is, w ith direct con nections to 
Havana and M iami. In September , daily service was opened on a 
n ew 470-mile line running north from Mexico City to M onterey. 
In D ecember, thi s line was extended to N uevo Laredo on the Texas 
bord er, thus es tablish ing a new port of entry into the U nited S tates . 

At the beginning o f 1942, prelirninary stud ies were under way 
on an extension south of Mexico City via Oxaca and other inter
mediate points to Tapachula on the Guatemalan border. Meanwhile, 
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servtce from Mexico City to Lo Angele Cal if. previou ly thrice 
weekly wa placed on a daily ba i . 

Development of Panagra' route on the we t coa t of outh 
rnenca took on a cornet-like tempo in 19 . .p. Late in 1940 pre

liminary e elopment of Ecuador· dome tic air ervice together 
"ith the fourth weekly chedule exten ion from the Canal Zone to 

uayaq uil. Ecuador had prepare the way for a 1941 mileaae in
crea e of approximately o per cent. A a re ult of it new tran -
Bol i ian erv ice Panagra helped e tabl i h an all-American tran -
continental route from rica Chile to Rio de Janeiro ( ia Panair 
do B ra il) and through A uncion, Para uay to Bueno A ire 
Argentina (v ia the Ri,·er Plate diaaonar ·) . In December, after a 
fourth weekly chedule had been extended through to Buenos A ires, 
the pectacular trans- ndean antia a -Buena tre route wa put 
on a da il basis. 

Statistics of Panag ra's 1941 operation hawed these increases 
in route mileage and frequencie over 1940 : 
Revenue m ile flown-from I 530 ooo to 2 267 ooo (48 per cent ) . 
M a il ca rri ed (U . . and Foreign)-from II2 oop to 157,500 pounds 

(40 per cent) . 
Revenue passengers carried-from 14,660 to 29 6oo ( 102 per cent) . 
Expre s pounds carried-from I 7o,ooo to 466 ooo ( 170 per cent ) . 

But fig ures alone do not reveal the commercial and political 
value o f Panagra's ope rat ion in 19-J. I. In the interest of greater 
hem isphere commercial development, Panagra early had recognized 
t he vi ta l importance of it er ices to defen e and had cooperated 
stead ily "' ith local government effort to eliminate the I azi control 
of outh merican ai r transport. O n its own, Panagra anticipated 
w ith new frequencies and schedule the necessity of maintaining 
uninter r upted, ever-increasing communication between the Americas. 
Cooperating with U nited States agencies, Panagra contributed both 
equipment and personnel, t raining and operation, to the rapid de
velopmen t of all-Ameri can air service in its terri tory. R esult : dur ing 
1941 some 6,6oo miles of ai r lines were f reed from German control 
and replaced by American operated air lines . 

Pan A merican 's nationali zed operating subsidiary in Brazil, 
Panair do Brasil , concentrated during 1941 on P resident V argas' 
program to open up, through aviation, his country's vast interior 
States . Thus P anair in December could point to four new routes 
which together had increased the company's mileage by 3,5 r 5 and 
brought the year end total to 9,382 route miles . 

With the new route to Goyania, Panair's domestic network 
reached all but two of the capitals of Brazil's 20 States. Late in 

II 
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TWI~ WASPS AFTER 0\ ERHA L 

At United Air Lines base in Cheyenne. Wyo. , th ese Pra ll & W hitney Twin 
W asp engines a rc ove rh aul ed a ft er eve ry 7 0 0 hours of fl y ing. 

December, one o f those capitals ( Cuyaba in Matta Grosso) wa 
about to receive weekly service from Corumba. And early in I942, 
Panair was waiting for permission f rom Brazil 's CAB to open 
routes in northeastern States of the republic which would include 
the last remaining State capital (Terezina in P iaui), adding some 
2,500 miles to Panair 's network. 

In I I months and six days of peace, Pan American's Pacific 
operation ach ieved new highs in all departments and carried more 
mail, passengers, and express than ever before. T he year was ush
ered in by the "diaper sche<;.lules," occasioned by Navy orders that 
wives and children return from the Far East to the U nited tates . 
F or weeks every incoming Clipper brought children. O n some 
schedules the youngsters outnumbered the adults, and inevitably 
proved to be excell ent travelers. 

The year furnished countless new examples of the speed and 
convenience offered for certain types of cargo shipped by trans
pacific Clipper. Surveying the air express business, Pan American 
found that in the transpacific service Clippers averaged 300 individual 
shipments per trip, flew some I2,000 ton-miles of air freight weekly. 
Shipments of gold from New Zealand became routine items in the 
manifests-gold bullion being a "natural" for a ir express because 
of its value and relatively small bulk and weight. 

During I94I, the volume of transpacific Clipper-borne mail grew 
until normal loads were in the neighborhood of I ,500 pounds, with 
peaks running up to 3,000 pounds per departure. After the initial 
1935 transpacific mail load of r,837 pounds, mail volume had 
dropped off to a few hundred pounds per departure. 
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P rior to ug u t 1 o, 1941 the mainland-Hawaii ector of the 
t ra n pacific operation wa a bottleneck. Longe t ( 2 ,402 miles) 
fli ght in the er i e, it wa over the route with highe t t raffic poten-
t ia l. ince the lonaer the fl ig ht , the more the fuel load and the le 
th re,·enue load the U . .-H awaii e tor r qu ired ea-air combi
nat i n ( teamer to H onolulu air beyond ) . to meet traffic demand . 

\\ ith deli ry o f new equi pment by the oeing ir raft om
an · it became po ible to offer add itional en ice on thi part of the 
c an. In order to make the mo t u ' of avai labl equi pment and 

traffic need to utmo t capacit . a rather comple..-.;: chedule 
wa t up. wi th orne departu re and arriYal on the direct an 
F ra nci a-Honol ulu route oth r on a ~ an Franci co-Lo ngele -
Honol ulu route. \\" ilh thr c r unci tri p. c,· r_· h \·o ,,. ek in addition 
to the throua h orth and outh Pacifi h clule . Total effect : 
thre round t r ip ,,. kl) between ali fo rnia and I-Ia" aii . 

f out ta ndi ncr icrni ficance becau e of the economically-impor
ta nt a r a it br ucrht into the neb \ a rk of Pan merican trway . ' a 
the ex ten ion t in apo re. f rom 1 anila on the orth P acific route. 
I n effect, the incrapore exten ion clo eel the ap between the nitecl 

tate and all th Ea t Indie and India th r u h connections with 
the B riti h ( BO ) and Dutch (I ILM) air l in~. I t \\ a 
opera ted at fir t by r ut in n North Pa ific Iipper to H ong K ong. 
the nex t to in o-apore. Later , th ikor k - ~- "Myrtle" . with the 
official name " H ng K aner Iipper' ina ugurated a twice-week! 
shuttl e between fanila and Hong K ong. T hrough chedules were 
routed to ingapore, ,.., ith connection at Manila for H ong Kong. 

F rom the start , the ino-ap re exten ion serv d a special role 
in th lend- lease procrram. Of many traffic movements connected 
therew ith, one wh ich may be mentioned a typical was that of 
hea lth and sani tat ion technician, wh t raveled to Burma to fight 
mala ria-bearing mosqui toes, thus to protect Chine e laborers work
ing on the new railroad across -B urma. 

T he romance of the outh eas again came into the picture when 
P an A merican added Suva, capital of the Fiji I slands, to its South 
Pacifi c route. P rimarily an operating ex pedient-to break up a 
long fli g ht sector into two parts, provide an opportunity to refuel 
and thus increase pay load- the arrangement also included an 
optional fuel stop at Palmyra I sland. 

Transcontinental & Western Air 

The year 1941 marked the greatest single year of development 
m the air transport industry and particularly in the history of 
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Transcontinenta l & We tern A ir. which reported the heaviest volume 
of traffic on r cord during the I2-m nth period . 

S ig n ificant among the years de,·elopments. both for T\V and 
the rest of th a ir transport industry, were: Re-gearing of air line 
opera t ions to con form to the current ·war emergency · ompletion 
o f the firs t f ull year of operation of the high-altitude, four-engine 
Boeing S tratoliners, which definitely e tablished the future growth 
o f fo ur- ng in Ian I plane operation in commercia l air sen ic : an
nouncement of the development of a long-range, four-engine 
t ransport plane that will car ry 7 pass ngers and a crew of even. 

W ith passenger , a ir mai l and air express movements reachina 
record highs in I94 I , T \,VA was filling a wartime role of serv ice to 
both the civil and mil ita ry forces. TW also was training fou r
eng ine fl ight crews for the A rmy A ir Forces at lbuquerque, N . f. 

T W A had 3,097 em ployes. Preli minary stat ist ics for I r months 
showed that a total of 326,066 TW pa sengers fl ew a total of 
I88,503 ,235 revenue passenge r miles , an average of 578 miles per 
passenger and a passenger increase of 36.02 per c nt over the corre
sponding per iod of I940. I n the same per iod, the line operated 
I8, I26,269 revenue mi les . A ir express loadings showed an even 
greater increase. Preli mina ry fi gures for the fi rst I I months of 
I94I revealed a 73 per cent increase, an advance of f rom I ,030,738 
pounds in I940 to I ,786,614 in 1941. A n increase in a ir ma il pound
age of 32 per cent was noted fo r the r I months per iod, preli minary 
figures ind icated a ga in of f rom 4,396,059 to 5,822,853 pounds. 

T he 57-passenger airplane was to be a new type land tran port. 
Forty were on order from the L ockheed A ircraft Corporation in 
Burbank, Cali f. T he first plane was scheduled fo r flight test early 
in I942. 

T he new transport , equipped with four 2, 500 h.p. W right eng ines, 
was designed fo r a range in excess of 4,000 miles, with a top speed 
o f 350 miles an hour. At 470 per cent of maximum power, it 
p romised to crui se at 283 miles per hour, bringing Los Angeles 
within 80 hours of N ew York, and any capital in the western hemi
sphere within r60 hours of the U ni ted tates . S upercharged cabin 
and eng ines would permit operati ons up to 30,000 feet with low 
altitude comforts. 

In the fi eld of new route development, TWA joined with the 
N ew Y ork, New Haven & Hartford Railroad in applying fo r an 
air line route from N ew York to Boston. The application, fi led 
t1nder the corporate title of TWA-New E ngland, Inc., sought per
mission from the Civil A eronautics Board to serve the intermediate 
New England points of Bridgeport, N ew Haven, New London, Hart-
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ford Danbury, Bri tal New Brita in 1eriden and W aterbur , 
Conn. · Pro idence and ewport R. I. and Pitt field, S pringfield, 
\ Vorce ter ew Bedford, Fall Ri•er Taunton, Brockton and 
Attleboro Ia s. 

Three more citie were added to the TVv s tern during the 
yea r. In addit ion T\ \ wa authorized b the CAB to purcha e the 
forme r Marquette Airlines \vho e route T \ A had been operatin o
under a lea ing arran(Yement. The 1Iarquette route ab orbed in 
T\;v s sy tern e..xtended from t . Loui to Detroit ia Cincinnati 
Da ·ton and Toledo. 

In 1941 the company completed a proo-ram of re-equi pping it 
entire fleet of Dougla tran port with a new and more powerful 
type of Wright Cyclone encrine. The ne\\ engine de\eloped I 200 
hor epower or IOO hor epower more than the former type and pro
vided a greater margin of re erve power. Other technical advance 
included the in tallation on all plane of an improved type of Bendix 
Radio Tran m itter and receiver uni t new perr · direction find ing 
equipment and a new type of de-icer fo r propeller wi nd hield and 
carburetors. I n addition, approximate!; 2 ooo mile of telet; pe 
circuits were added to the company' va t private communications 
system. The national emercrency did not affect the upply of pare 
and replacement part necessary to maintain the high safety standards 
of the air lines. Such supplie had a high priority ratino-. tandard 
for the maintenance of equipment actually increa eel in the last two 
years, as evidenced by increase in per onnel in the T\i\1 maintenance 
department. In 1939, T\i\T emplo; ed r8 maintenance workers fo r 
every airplane in service; while at the beginnino- of 1942, the 
number was 25 . 

United Air Lines 

W ith national defense traffic as a contributing factor, U nited A ir 
Lines recorded 1941 as the bu iest year in the company's 15 year 
history. Revenue passenger miles flown in the year totaled approxi
mately 272,ooo,ooo for a gain of 22 per cent over the 222,331 ,II8 
flown in 1940. Revenue airplane miles reached an estimated total 
of 26,275,000 for a 130 per cent increase over the 23,174,931 of the 
preceding year. Estimated mail-ton miles were 3,6o5,000 and ex
press ton-miles, 1,5oo,ooo fo r increases of 24 and 37 per cent, 
respectively, over the 1940 totals. Approximately 9,143,000 pounds 
of air mail and 4,o86,ooo pounds of air express were carried over 
United's coast-to-coast and border-to-border system. 

From the start of 1941, U nited Air Lines' operations reflected 
the increasing reliance of business and industry on air transportation 
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FAST WARTIME TRANSPORTATION 

Official documents and vitall y important defense shipments go the fa lest way . 
United Air Lines t akes on a huge load for night delivery across the continent. 

speed for the accompli shment o f national defense activitie . U ni ted' 
transcontinental and P acific Coast routes, closely linking many of 
the country's maj or cities , industrial centers and military establi sh
ments, were used for a steadily mounting volume o f passenger and 
cargo traffic identified with the defen se effort. Such m ovements 
increased sharply at the end of the year with the outbreak of actual 
war in the Pacific. 

To accommodate defense and other traffic , U nited flew the most 
extensive schedules in its history, accounting for the operation of as 
many as Ss,ooo miles daily at the peak of the season. Included were 
14 daily flights between Chicago and New Y ark, nine daily round 
trips from coast to coast, 14 daily round trips between San Francisco 
and Los Angeles, five daily round trips the length of the Pacific 
Coast and numerous additional inter-city schedules. These opera
tions were accomplished with a total of 68 twin-engine transports 
as compared with 69 which were available in 1940. United had, as 
of July, 1941, 39 Douglas DC-3, 15 Douglas DST, and 14 Boeing 
247-D transports. 

During 1941, the company released five planes in service and 
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fi e on order to the Government fo r defen e aid . Thu , e..xpenditure 
for new airplane , engine and propeller totaled only about 'ro ooo 
although the company· inventory of material and supplies for 
op rating and maintenance purpo e reached an all-time high. Prior 
to the nati na l merg ncy n ited . ir Line had budgeted ap
proximate! · ,ooo.ooo fo r new equipment including four-engine 
plane . nitcd . ir L ine · a i tance t d f n e wa not confined to 
the mov mcnt of pa nge r and car . Th compan ' large re
·ea r h an I <.lev lopment department o perat I ~~ten ively \\ ith 
'ov mment a uthor it i ; hund red of killed a iation mechanic 

were pr du ed for th ir F orce und r a contract with 
G nited· I3oein u- -choul er na utic . 

ew high ly t ra ined pil t pe r onnel for the growing require
men ts of a ir c mm rc w re turned out durin o- 1941 from the nited 
. ir L ine pilot trainino- hool at Tra al if. 1Iore than roo men 
\ er gracl uat d and became nit d co-pilot bet\ een June and 
Nov mber. ' nr llment o f an th r 100 student pilot was begun. 

ni ted al o in r a d it wn m chani t rai ning activi ties, and en-
c u raged a ll it per onnel to pa rtic ipate in h me tud) courses of the 
B eing cho I f .-\ eronautic . 

The important national cle fen e production center of Youngs-
town, ., and South Bend , Ind. a well as alem, O re., were added 

A MILLION MEALS IN THE AIR 

Here is one of the United Air Lines eight commissary kitchens where meals are 
pr~pared for service to passengers on the planes. 



2IO A I RCRAFT YE R BOOK 

WHY AIRPLANES ARE EXPENSIVE MACH INES 

High performance a nd the maximum of safe ty factors in American a irc raft require 
thousands of man hours of labo r. Photo shows a crew at work on t he two longi
tudinal beams that form the fuselage of a Bell Airacobra . The light dots are rivet . 

as stops on the U nited system during the year. Services also were 
resumed into Toledo, 0., and Newark, N . ] ., fo llowing airport 
improvements at those cities . 

During the year hearings were held on U nited A ir Lines' appli 
cations to opera te between .Boston and H artford and Cleveland, 
linking N ew England directly with the company's coast-to-coast 
route; to operate between T oledo and W ashington, a lso linking 
Washington with U nited 's transcontinental route; and to include 
Visalia, M erced, M odesto and Stockton as intermedia te points on the 
company's P acific Coast route. O ther applications of the company 
pending at the close of the year included those of U nited to fl y 
between D es Moines, Kansas City and D enver and between Denver, 
Grand Junction, Las V egas and L os Angeles. 

United Air Lines continued its large-scale research and develop
ment program during 1941, bringing out numerous innovations of 
benefit to the entire industry and looking forward to the post-wa r 
development of air transportation. New construction of U nited in 
the year included a $900,000 western operations headquarters and 
maintenance base at San Francisco and the addition of a $350,000 
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wmg to the company genera l headquarter building in Chicago. 
on iderable work a l o wa done in rede i ning and redecorating 

traffic office and pa enger tenninal aloncr the company s y tem . 
Tnited \ ir L ine employed . -oo per on . 

Western Air Lines 

\ \ e te rn 1r L ine reported out tanding gain m passenger 
mail and ex pre for 19-F and looked fon ard to playing an im
portant part a a defen e carrier in 1942. Pa sengers in I94I were 
69 I" a n increa e of 49-II pe r cent o er I940 with 46 8I9 passen
ger . R e enue pa enger mi le "ere 22 29 I9I a 46.73 per cent 
increase over IS 6or, 3I in I940. Mail poundage climbed to I 288 792 
from 9 1.4- 1 pound in 1940 a ..,--46 per cent increase. Express 
pounds howed a 44.98 per cent gain of 821,I 9 as compared with 
s 66.427 in 1940. 

O ut tanding highlight of I94I included a detailed flying and 
eng ineering study of a new route to erve the a ll-important defense 
area of Ia ka. ubmitted to the Civi l ·eronautics Board, estern 
A ir propo ed dai ly erv ice over an inland cour e free f rom poor 
fly ing conditions and po ible enemy attacl< . 

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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ther events included inauguration in J unc o f er vic to L eth 
bridge, A lb rta, Canada, com plet ing a bord r -to-hnrd r . ,. tem. 

GOODYEAR BARRAGE BALLOON 

One of the high altitude six-lobe, six-fin Strata-Sentinels for air raid protection. 
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PRIVATE FLYING-CIVILIAN DEFENSE 

P rivate Pi lot R ec g nized Important in War Effort- The Civil 
ir P atrol- R sui t of i ilian P ilot T raining Program-
H e ti litie Involve acri fice fo r P ri vate Owners-Light 

Pla n . dopted fo r 'l: il itar er vice- T rends in Lat in 
men ca. 

A:
M E R I A ' private flyers- the ''blood, weat and tears" 

band which waged the good fight, and often the last-ditch 
fight, for merican aviat ion throuah the pioneering years

taxied their thousands of much kidded "' putt-putts" stoutJy into 
ncl e am 's er vice as 194- ent the nited ta tes into war and a 

determ ined fi ght fo r salvat ion of a decen t and free civilization. 
0 ercomi na the vvidely h ld opinion that their equipment and 

their fl y ing backg round could be of li a le assistance in World W ar 
II , the ' 'little" band of "corn fi eld" pilot , suddenly found to be no 
longer little or co rnfield , brought a reali zation of their importance 
to an air-conscious country. It was this air-consciousness that 
A merica 's private flyers had been seeking fo r years to spread among 
the nat ion 's youth . 

"T he year 1941 was the g reatest in the hi story of American 
av iation ,. , stated R obert H . Hinckley, Assistant Secretary of Com
merce fo r A ir. as the year ended. In the case of private flying, the 
Secretary's sta tement was one that had been proved only after a 
yea r of intense effort to avert total elimination of private flight 
activiti es . T he year had seen pri vate flying abolished in every other 
belligerent country. As 1942 opened, the U nited Sta:es was the only 
fighting country in the world that had not a rounded all its private 0 . 

fl yer s- and all portents pointed to these pilots acquiring increasmg 
stature in the defense scheme as time went on. But the fight against 
opinion had been hard . 
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LICENSED PILOTS 
IN U.S . A . 

BY YEARS 
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Early in the year, the country 's 63,000 pilots and 17,000 airplanes 
had been faced with a flight moratorium, as expanding m ilitary 
oper ations and an increas ing shortage of materials fo r new planes 
and repa irs to existing aircraf t threatened disaster fo r the lighter 
plane industry and a second dodohood fo r the pr ivate flyers. P r iority 
was rearing its ugly head. Ceiling was becoming zero, visibility d it to. 

L ed by the Aeronautical Chamber of Commerce of America, the 
N ational Aeronautic Association and numerous individuals from the 
private flying field, a campaign was begun to convince the Govern
m ent that properly directed private flying was as essential an ad junct 
to national defense as the air lines and other fields of aviation . The 
innumerable defense-related function s that could be performed best 
by private flyers were publicized-pipeline patrol, anti-pollution patrol, 
ambulance service, transport of key defense personnel and dozens of 
other activities. The Government was convinced, the lighter plane 
industry r eceived priorities for materials with which to build ships fo r 
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the e defen e-related activitie and prioritie were granted for repai r 
and maintenance of the thou and of pri' ate plane which were swing
ing into line to back up the military air for e . o ne\ · planes \\ere 
to be old xcept for de fen e-related u e . 

t the be innina of 1942 the 6 ooo licen ed pilot of 12 months 
ago became Ioo,ooo licen ed pilot (with 7" ooo students in train
ing) · and 17 ooo plane became 2 ooo in a year. fter December 
7th the ber.rinning of the war the future aaain darkened for private 
A ing. country at war needed a reminder that private flying could 
be made the first line of civilian defen e.' 

II civilian fl ina ave cheduled air line, wa grounded. Before 
private pilot could take the air again e..'den ive formalities had to 
be undergone. and properly o. itizen hip and patriotism had to 
be proved. Licen e had to be rein tated . n exten ive system of 

NON-MILITARY AIRCRAFT 

IN THE U . S . A . 

BY YEARS 

START OF WAR 
SEPT. 1939 

16, 000 

JAN . 1942 

27, 500 

EST. 

19 2 8 1929 1930 19~1 1932 1933 1934 1935 1936 1937 1938 1939 1940 1941 
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THE CESSNA T-so 

A two-engine personnel tra nsport. 

flight clearances was es tabli shed. /\nd , even when a ll the require
ments were fulfilled , priva te fl ying was limited to a rea ad jac nt to 
the take-off airfield . All thi s, and much more, was necessary to as
sure against espionage and sabotage. Cameras were ta l 0 in planes . 
or had to be securely locked in luggage compartments. P lanes had 
to be dismantled in such a way as to prevent their theft by sabo
teurs. Again , th e future of pri vate fl ying became most uncertain . 

Meanwhile, however, the pilots had been preparing for M-clay. 
They had laid the g roundwork for the Civi l A ir Patrol, a nat ion
wide organization of private fl yers and g round helpers who we re 
shortly to reli eve the military of many fli ght functi ons so that the 
front-lin e fi ghting pilots could arrive more quickly where they would 
do the most good. To the CA P were fl ocking what was to total a n 
"air force" of a quarter of a milli on men and women ; a force of 
250,000 which was to include old and young . boys and girl s and their 
fathers and moth ers , many of the men di sabl ed in prior milita ry 
service, or otherwi se, to an extent which kept th em out of ·a fighting 
cockpit. 

With them these flyers were bringing their own a irplanes intn 
service, whil~ the lighter plane industry stood ready to build new 
thousands of ships, if they were given the minimum of critical 
materials and labor with which they could expand production quickly 
to a rate of 25,000 a year. The question of providing planeless CAP 
pilots with ships at Government expense was being considered as 
the CAP was perfected. Its organization was proceeding quickly, 
along military lines, with U. S. Army Air Forces officers assigned 
to regional commands in each of the nine Army Corps Areas. 
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FOI-ty-ei ht ' ing commander . mo t f them with prior military 
exp r ience . wer hand picked . one fo r each tate. hie£ per il to 
what promi eel to be a g lo r iou ly ucce fu l er ice record fo r C P 
wa the fact that the lighter plane indu try . hol d i n~ few mili ta ry 
order . m ight d i in te rate . thu. precluding procurement o f equip
Ill nt replac ment for the i,·i l , ir Patr I. 

A reauia r Army officer wa placed in command o £ th 
wa l\1Ia jor 1enera l John J. urr o f the rmy ir Force 

mpha izcd to hi new command ' that the nited 
wa ani belligerent country in wh ich private A ·ina wa 
functi ning . and added trenchant! " \ e have got to organi ze and 
el i cipline civilian av iation or we won't have it here. either. ' The 
re pan e wa , n ational. Pr ivate fl yer wamped P headquarter 
in a hi ngton wi th a torrent of applications '·hich was stemmed 
on ly ' hen a force f 6o cl rk wa made a ailable to handle them. 

uickl y the ne \\ " fir t line o f civilian defense' prepared fo r 
dutie , '' hich included flight te t ing alertne o f air ra id spotting 
sy tern ; aid ing earchlight p ractice; courier dutie · reconnaissance· 
to wing aer ial gunnery ta rget ; patrolling highway , searching fo r 
lost a ircraft; a id ing interceptor machine-gun practice· aerial ambu
lance work ; returning fe rry pilots to aircraft factories and, perhap 
mo t im po r tant. ma in tenance f a nia.ht and clay hare patrol, thus 
relie' ing long- range mili ta ry planes for di stant couting and combat 
work . 

T he fac t that civil fl yin \\ as being permitted in the 'nited 
. ta t during wartime wa n acc ident . It temmed from inception 
in 193 o f th e Civilian P ilot T ra inina P rogram ( ee Chapter V I , 
Training and E ducati on ) . s war clouds rolled up. PTP graduates 
answered the call for thou. ands o f additional fighting pilots and the 

VULTEE AT-rg RELIANT 

Used by the British Naval air forces for navigation training. 
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PIPER CUB COUPE ] -4 

CPTP curricula were shaped to school pilots along quasi-milita ry 
lines. As 1942 brought actual conflict to the United States, CAP 
was enabled to draw, from this quasi-military CP T P, thousands of 
pilots with a knowledge ·of discipline and a f eeling of responsibility, 
both vital if the new organization was to be built into a real " first 
line of civilian defense." 

As CAP led the way in establishing the private flyer 's place in 
the defense scheme, the comprehensive, rigid restrictions imposed 
on M-clay were relaxed successively. Brigadier General Donald H. 
Connolly, who for r8 months had been Administrator of Civil A ero
nautics, was called to active duty and named Army A ir Forces 
Liaison Officer in charge of all civilian aviation. Under General 
Connolly's leadership, the importance of private flying was certain 
to be recognized and its continued existence assured. Coincident 
with General Connolly's appointment, new regulations for civil 
aviation were announced. In short, they stated that U. S. civilian 
pilots "who have proved their citizenship and loyalty may, beginning 
February 15, continue many of their pre-war flying activities under a 
system of controls designed to protect the nation, themselves, their 
airports, and their planes against saboteurs, and to hold their craft 
ready for service in any possible military emergency." 

In the new regulatory set-up, the key officers were a Registrar 
and a Clearance Officer, appointed by and responsible to the manage
ment of every airport. Said the official announcement : 

"They (the Registrar and Clearance Officer) must have the ap-
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proval of and be de ignated a such by the ( Civil Aeronautics) Ad
mini ration. They will be re pon ible fo r checking pilot credentials, 
checking the aircraft for proper regi tration, and issuing flight 
clearance . ubject to the new regulation , pilot will be free to fly 
as u ual if the Regi trar and Clearance Officer are continuously in
form ed a to their whereabout and activitie . Local flying will be 
permitted in area de ianated for that purpo e in the vicinity of 
airport and e.,xcluding area o ·er ' ·hich local re trictions may be 
impo ed for military rea on . 

Plea ure and indu t rial flying "ere to be permitted. Approval 
of flight plans by the lea rance Officer ' as to allow trips beyond 
local areas or to other airport . To pre ent abotage, 24-hour guards 
were to be mounted at airports. ircraft, however, under the new 
regulations, had to be di mantled completely when hangared, because 
it had been found that earl ier regulations, calling fo r removal of a 
k y part, such as the di tributor, could be circumvented by watch ful 
aboteurs . The e gentry it wa decided, could determine what part 

a particular plane owner habitually ' as taking home with him, and 
by procuring a duplicate, could steal the ship and take off to sabo
tage a national defense project. 

The new regulations were worked out by the CA in conjunction 

LUSCOMBE PRIVATE OWNER PLANES 

Outside the factory in West Trenton, N. J. 
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THE STINSON vOYAGER 

with the armed forces. Said Charl es I. S tanton, \cting 'A .-\ 
Administrator , "Our prime obj ecti ve was to ' keep 'em fly ing'. \ Ve 
worked on the theory that every pilot and every plane in the na tion 
is an asset in the total war effort." 

With first the national emergency and then the full -out war effo rt 
to absorb their full attention and energ ies , the country's priva te fl yers 
readily and rapidly forsook and cancelled the many out tandin g, an
nually-scheduled civilian aviati on exhibitions, contes ts, and other 
events. The great winter " Aerolympi cs" at Miami , which had been 
held for 13 straight years, was one of th e leading gatherings of thi s 
kind which bowed out clue to the wa r . This event in 19-tO had seen 
1,400 private pilots , all flying planes powered by So h .p. or less . flock 
in from every corner o f the country to constitute striking proo f that 
popular air travel had come into its own. 

Many private flying organizations suspended operations as their 
officers and members turned their full energi es to prosecution of the 
war. 

Many other sacrifices in the interest s o f national defense were 
made cheerfully by private flyers during the year. Not the least 
among these was the relinquishment to the War and Navy Depart
ments of nearly 300 aircraft for use in connection with military and 
naval activities. These craft were of certain specific types which the 
services needed badly, and which could be manufactured only at the 

. expense of vital military plane production. 
When Secretary Hinckley declared 1941 aviation's greatest year, 
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o ne f the proof he offered wa the fact that in urance rates for the 
ivilia n P ilot Trainin P rogram. lode tar of pri ate flying, had been 

I \\"e red durina the yea r fo r the . ixth time ince the program's incep
tion. PT-e r du ri ng the year piled up a afety record never before 
<'C) ua ll cd . Aying mo re han ll .2oo.ooo mile per fatality. 

\\"omen played no mall part in the new! -important funct ion of 
1 rivate flying. .en ral urry made it clear hortl after the C P was 
formed . that ne o f th count r ,, .ooo ' omen Ayer who 
enro lled would h utilized to the full t. 

··There will he ah. olut ly no di crimination in the ivil ir Patrol, 
an d ach 111 mher i t h a epted and a ianed to dutie trictly upon 

f hi o r her ex perience and record of performance," said 
·urry. ""Thi ha been the polic of the \ P from it incep

tio n a a pa rt of the ) ffice f i' ilian Defen e. T here mu t be 
no loubt in the min d of our allant women flyer that they are 
needed and. in my opini0n. indi pen able to the full success of the 
C, P . g reat pa r t o f the pr a re made in oraanizino- civi lian avia 
t ion under the i' il . ir P a trol ha been due to the ' olunteer help 
g iven b) women Ayers- members of the \ omen F h·ers of menca 
an d the inety ine ." 

E a rly in 1942 women flyer '' ere being organi zed to undertake 
fl ig ht f unctions a ux ilia ry to the m ili tary , function which the women 
of Engla nd had successf ull) performed, such as \e r rv ing warplanes 
from fac to ri es to A ir Forces stat ions. 

T nte res t in the advancement of p r ivate flying as a defense measure 
''"a~ not con fin ed to the U nited States alone during 1941. R eali zing 
the s ig ni ficance of avia t ion in South and Central America, the U. S. 
Gover nment a nd pri vate in tere ts gave mater ial encouragement to 

REARWIN SPORTSTER 

It is powered by a 70 h .p. Ken-R oyce or 90 h .p. Warner engine. 

II 
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VULTEE PURSUIT IN FLIGHT 

The Vangua rd on a test fli ght. 

surveys in the republics to the South, directed toward fac ilitating the 
organization of flying groups. A ll authorities concerned became 
doubly convinced during the year that the present, as well as the 
future, of the South and Central Americas depend on aviation, be
cause of the rugged terrain which apparently was to be conquered, 
thoroughly and eventually, only by the flyin g machine. 

In Latin America, the chief need was discovered to be primary 
flight training for civilian pilots. While many of the South and Cen
tral American republics had taken initial steps toward instituting 
military flight training, little had been done to encourage the average 
air-minded citizen. Campaigns were launched to get these people into 
the air, and popular support for the campaigns was sensational. In
dividuals and clubs made liberal financial contributions, and the U. S. 
Government cooperated by releasing for export light training planes. 
It was officially realized that thus the peoples of Latin-America would 
become better fitted to utilize for their defense the military equipment 
that the United States hoped to make available to them as soon as the 
more pressing needs of its own fighting airmen, and those of Britain, 
China, Russia and the Dutch were filled. It was hoped that this activity 
would inspire the formation of a Latin-American Civil Air Patrol in 
1942. 

While 1941 was a time of trial for private flyers and their lighter 
planes, a time during which the future of private flight was heavily 
clouded on at least two occasions, the new year of 1942 brought 



L 

PRI TE F L YI G-CIVILI DEFEI SE 223 

cr · tall ization and appreciation of the true value of the team- private 
pilot and light plane. O fficial O\ ernment order were prepared 
which incorporated blanket authori zation of manufacture and sale of 
li o-hter plane fo r the ivil ir P at rol, the ivilian P ilot Tra ining 
P rogram and for tate A ir ,uard wh ich had the approval of the 

· at ional uard Bureau of the \ Var Department. In addition, the 
i\ ar P roduction Board ( ircraft Branch ) was to be empowered to 

i ue pccific authori zat ion for sale of lighter plane for e-xecution of 
other needf ul function a well a fo r ample maintenance of safe 
fl ying cond iti on through adequate repair facilitie . II civll ai rcraf t, 
ev n the lightest, wa to be recognized offici ally as being of essential 
d f n importance. Thi recognition wa to a ure civilian ai rcraf t 
owner of their opportuni ty to keep in fl ing tr im. 

11 of the e development ' ' ere of g reate t importance because 
the) meant that, in war 's aftermath the light plane was to be the 
backbone of private fly ing and a tremendous!) vital factor in the 
broad field of a iat ion. This vi ta wa becoming clearer day by day 
a ( I ) industrial and Government planners stated irrevocably that 
the f uture of the world and civi li zation was to be largely dependent 
on aviation and ( 2) production thought in the aircraft industry 
centered toward three chief post-war trends, i. e., the transport plane, 
the cargo plane and the light plane. 

The early bird of the middle thirties who spoke of the Ioo,ooo 
flyers certain to traverse merican skies one day, saw his prediction 
borne out by the end of 1941, by which time he had raised his esti
mate to I,ooo,ooo or more, with few dissenters. Military and scientific 
developments by early 1942 had reduced the speculation to-not how 

THE CULVER LF A 

It is powered by an So h.p. Franklin engine. 
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many flyers, but how soon? The plane of the near future also had 
become an item of great interest. The war was beginning to an wer 
this question as the year 1942 brought full-out hostili ties. From the 
conflict, with its consequent technical advances, authorities foresaw 
private craft undreamed of five years ago-two, three and four-place 
"family planes" which would sell fo r popular prices. Many aircraft 
companies, building at top speed for defen se, neve rtheless had an 
engineering eye trained on the clear ski es of peace of the future. 

N IGHT WORK ON DOUGLAS BOMBERS 

One of th e mass production lines turning out the DB -7B H avoc attack bombers for 
the R . A. F. 



H PTERIX 

AIRPORTS AND AIRWAYS 

The Nation · irport and irways Are Prepared fo r \!\Tar-Increase 
in N um ber of Landing F ield for H eav) Tran ports and Bomb-

er - overnment ·gencie ooperate in Development P ro-
g ram- State T ake More ctive Intere t with Record 

E nabling L egislat ion-Growth of the Federal Jr-
ways yst ms- artime Regulations for 

P rivate F lying. 

T HE ivil erona utic clminist ration's fi rst airport program 
g t underway in 1941 with 385 defense landing areas desig
nated fo r constructi on or improvement by a board including the 

ec retar ies o f War , avy and mm rce. Funds of about $ I40,ooo,
ooo were involved in thi s project, with ongress considering a re
quest from the P res ident for an addit ional $57,865,300. As a result, 
at the beginning of 1942, the nat ion's airports numbered 2,484, of 
which I ,o86 were municipal, 930 wer commercial, 283 were inter
media te airways emergency, 38 Navy, 77 rmy, 40 miscellaneous and 
30 pri' ate. A total of 662 o ( the fields \\ ere lighted fo r night opera
tions. 

At the same time there were 362 seaplane bases and anchorages, 
21 of them lighted. T he total included 59 bases, 267 anchorages, 21 

avy, l I U. S. Coast Guard, one Marine Corps and three Army. 
A irports showed a gain of 282 and seaplane bases and anchorages 

a gain of 46 during the 12 months of 194r. T exas led all States in 
the number of airports and landing fields ·with a total of 207. Califor
nia was next with 194, and M ichigan third with 125. ( Complete list 
by S tates will be found in the Appendix .) 

Improvement of the airport picture was also noticeable in the 
fact that there were 64 Class 4, or topnotch airports, against 23 in 
1940, while the number of Class I airports, those with minimum 

225 
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THE LOCKHEED HUDSON BOMBER 

facilities, dropped from r,64r to r,sor. Class 4 airports were suitable 
for operations of both heavy bombers and air line transports. 

Meanwhile, however, the usual program of airport construction 
which had been made possible by allotments from the Work Projects 
Administration and other Federal agencies, as well as contributions 
from local sponsors, continued during 1941. As directed by the Civil 
Aeronautics Act, each such airport project, before approval by the 
WPA authorities, was first certified by the Administrator, following 
study, recommendations, and approval from an aeronautical stand
point, as reasonably necessary in air commerce or for the national 
defense. 

During the calendar year 1941, the Administrator issued 490 Cer
tificates of Air Navigation Facility Necessity authorizing the expendi
ture of approximately $107,ooo,ooo in Federal funds, including 
WPA, PWA, NYA, CCC, and War Department (Civ il P rojects) . 
In addition, approximately $23,ooo,ooo in CAA funds and 
$46,ooo,ooo in sponsors' pledges were involved in these projects. 

The year 1941 witnessed an unprecedented volume of State legis
lation designed to correct deficiencies in State airport laws and other
wise facilitate the development of municipal airports and the Federal 
airport development programs according to a survey by the Civil 
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erona ut i dmini tration. During 1941 there were passed 42 acts 
de i<Yned to provide mun icipalitie and other political subdivisions 
with the ba ic a uthority to develop a irport to cure defects in, or 
further implement, exi ting airport developq1ent enabling legislation. 

tatute al o were enacted which pro ided for administrative 
acti n by an a(Yency of the tate Go' ernment in the field of airport 
de' elopment. T en tate adopted act authorizing tate agencies to 
acquire land and con t ruct and operate airport on it . Another tate 
pa ed an act which provided that the aviation ga al ine tax refund if 
uncla imed for four month could be u ed to construct fl ight strips 
adjacent to public highway . Three other tate passed legisla tion 
d irecting their aviation bodie to encourage and promote the develop
ment of a irport and the e tabli hment of air navigation facilities. 
I n add it ion a number of tatu tes ' ere enacted providing for State 
a i ta nce, financial and other to political subdivisions in the develop
ment of mun icipal a irpo rt . These included five acts which author
ized the four new tate aeronautic commi ions created in 1941 to 
a i t the political ubdi' i ion of the tate in the development of 
their airport , as well a everal authorizing u e of State owned or 
controlled lands for mun icipal airport purpo es. 

I n reviewing Federal airport aid, the survey went back to October 
9, 1940, date of the pa sage of the F ir t upplemental pvil F unctions 

ppropriation Act, which contained an appropriation to the Admin
ist rator of Civil Aeronautics of $4o,ooo,ooo fo r public airport devel
opment. Passage of thi s act, the review stated, heralded a new day 
for municipal airports, for by it, Congress fo r the first time recog
ni zed the vital place of the municipal airport in ci' il aeronautics and 
in the nat ional defense. 

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

The British named them H arvard. They credited them with having trained thou
sands of the best pilots in the R . A. F . 
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THE BREWSTER BUFFALO 

Developed from the Navy shipboard fighter , the Buffalo wa in service with three 
air forces of the United Nations, the U. S . avy, R . A. F. and et herland_ E ast 

Indies Air F orces. 

The survey further indicated that a large number of recent ai r
port legal developments were connected with or incidental to the 
operation of the CAA airport programs made possible through this 
act and twp subsequent appropriations. 

Since October 9 , 1940, $I40A77,750 has been appropriated anrl 
385 airports and airport sites have been selected by the Administrator 
of Civil Aeronautics for development, and approved by an Approval 
Board consisting of the Secretaries of War, Navy, and Commerce as 
necessary for national defense. 

Another action of Congress during the year affecting civil airport 
development was the amendment of the Act of May 24, 1928, author
izing lease of public lands for public airport purposes, by changing 
the limitation on the area that may be leased for any particular airport 
from 640 acres to 2,560. As a result, in those States where public 
lands are still available, it is now possible for a city, other public 
agency, or private person to lease as much as four sections of such 
lands for development as a public airport. 

Of the 42 airport enabling acts mentioned, 24 contained provisions 
expressly granting political subdivisions the power to acquire land for 
airport purposes by the several usual methods. In addition, the need 
for speed in the acquisition of lands r~quired for airport development, 
particularly in the national defense program, resulted in several 
enactments amending State condemnation laws t0 provide a more 
expeditious condemnation procedure than that previously in effect. 
This further increased the number of States which, like the Federal 
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Government had a condemnation procedure perm1tt1ng the taking 
of po e ion of the prop rty to be condemned for airport purposes 
without awaiting dete rminat ion of the amount of the award. Like
wi e. it reduced the number of tate in which national defense air
port project mi <Yht be deJa ed becau e of inabil ity of a public body 
to b a in immediate po e ion of the land to be developed, as several 
. uch project w re delayed in the pa t. 

A irport financin 17 received con iderable attent ion during 1941 in 
the ' tate leg i lature . A major portion of the cost of developing 
municipal a nd other public a irport was borne by the Federal Govern
men t in connection with \ i\ P. and · airport programs. But most 
of the co t o f con tructing hangars admin istration buildings, and 
other tructure: and facilitie , and a ll the c st of acquiring the neces
·a ry land had to be borne by the mun icipality or other political sub

cl ivi ion . To provide a mean of meeting these capital expenses, 19 
acts were passed authorizing the political subdivisions empowered to 
e tabl i h a irport to ell long-term bonds. All these 19 authori zed such 
borrowing to finance the acqui ition of land and IS to defray the 
cost of the a irport construc tion or development as well. 

A significant development in airport financ ing was the enactment 
of S tate legislation designed to permit political subdivisiqns to raise 
fun d for airport purposes notwithstanding existing constitutional or 

GIRLS IN AERONCA PLANT 

The covering department; rib stitching. 
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THE LOCKHEED P -38 PURSUIT 

statutory limitations on their power to tax and borrow. This legis
lation included three acts author izing issuance of bond secured only 
by a lien on the airport revenues or the ai rport property, and there
fore not constituting general obligations of the pol iti cal subdivisions 
issuing them; two creating new political subdiv isions for the sole 
purpose of establishing airports, known as "airport districts"; I9 
authorizing joint action in the development of an airport by two or 
more political subdivisions, of which two prov ide for the creation of 
Government corporations called "airport authorities", to act on behalf 
of the political subdivisions collaborating; three authorizing particu
lar cities or counties to borrow in excess of their statutory debt limits ; 
two authorizing the levy of airport taxes in certain ·cases in excess of 
maximum tax limits; and one act enabling cities and counties to 
appropriate funds for a irport purposes in excess of their annual 
budgets. 

Much progress was made toward the protection of ai rport ap
proaches through airport zoning. The CAA and the National Insti
tute of Municipal Law Officers encouraged the adoption of effective 
State and local zoning legislation. Although the CAA did not attempt 
to promote any particular airport zoning legislation, it made available 
copies of two drafts of possible zoning legislation to all persons ex
pressing interest in the subject. As a result of these efforts to acquaint 
public officials with the need for airport zoning, I I acts were adopted 
during the year. This brought to a total of 23 the States having 
legislation on the subject. 

To serve the mounting volume of commercial and military traffic, 
the Federal Airways System was extended and improved. At the end 
of I941, there were in operation 32,487 miles of lighted airways, 
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equipped with radio course ignal ( kno\\ n as radio ranges), com
munication and weather-report ing faci lities and emergency landing 
fi elds . 

Traffic along tho e route wa separated and othen ·i e controlled 
from 14 C A centers, which recorded 1,628,400 aircraft operations 
during the ;ear, a ga in of 45 per cent over 1940. ew control center 
at f emphi and J ack onville were completed during 1941, with seven 
addit ional center planned for 1942 at an ntonio, T ex . ; Boston 
Ma . ; I ansa City fo . · Denver, olo. · lbuquerque, . M . ; 

fi nneapol is, M inn . and Great Falls, M ont. 
The g rowing volume of traffic occasioned a ruling during 1941 

that all era ft fl ying the a irways abO\ e 3 sao feet must be equipped 
with two-way radio. "nother step to insure safe movement of air
craft during the emergency was the pas age of legislation authori zing 
the C \ A to e tabli h or take over operation of control tm ·ers at air
ports where there was both civil ian and military flying . T he work 
was already under way. 

T o improve weather-reporting service, an additional 24 ooo miles 
of teletype lines were leased, bring ing the total to 55,790 miles, in 
addition to the 10,360 miles used exclusively fo r traffic control. 

U ltra-high-frequency radio ranges, which transmit ~ith virtually 
no interference, were put into operation along the New York-Chicago 

BUILDING THE MARTIN B- 26 

On the final assembly floor, myriad hook-ups are made with the engines and land
ing gear already installed. 
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BOEING HEAVY PRODUCTION 

A massive inboard wing secti on is lifted by ove rh ead cran e from one of the jig 
lines in the Boeing Aircraft Company plant. Engine nacelles and landing gear sup
port may be seen on the lower, leading edge section of this wing panel. One of 
these panels is attached to either side of the a ll-metal, cylindrical fu selage of a 
B-r7E Flying F ortress. Wing tips, ailerons, fl aps , and miscell aneo us equipment are 

added before attachment to the fu selage on the fin al assembl y floor. 

airway as a service test system. Instrument landing systems operat
ing in the U-H-F band were being install ed at \i\fashington and 
Atlanta, with five more being manufactured for use at New York, 
Cleveland, Chicago, Kansas City, and Los Angeles. 

Defense regulati ons for the control of private Aying were issued 
by the Civil Aeronautics Board. Although civil pilot certificates were 
suspended on December 8, 1941, by the Administrator of Civil Aero
nautics, grounding all civil pilots except those operating scheduled air 
carrier aircraft, provisions later were made for the reinstatement of 
those certificates after determining that each applicant was a citizen of 
the United States and after investigation of his character and loyalty 
to the United States. For this reason the Board issued the new regula
tions having as their purpose the control of civilian flying both for 



. IRP RT IR\i\ "\: 233 

the protection of uch flying and for the prevention of sabotage and 
espionage by ci\ il a ircraft. 

The regulation ordered owner of ai rc raft not to permit any 
other per on to operate them unle the own r actual!) had C-'<amined 
the pilot cert ificate of the per on de irin to u e the aircraft and had 
. ecured proper identification. \ fte r Januar · 1942 all pilots were 
required to ca rry iden tification card contain ing thei r fingerp r ints, 
picture and _ignature . In addi tion . bef retaking off from any a irport 
a pi lot had t pre ent hi pilot certificate and identification ca rd to 
the police officer or other authorized per on at the airport and secure 
clearance for his propo ed fli crh t. In doincr o he also had to file a 
tatement identifying the a ircraft and ett ing ut a detailed plan of 

his flight . 
The carriage of bagcrage cargo, and camera in aircraf t other 

than tho e on e tabli bed ai r line al o wa re t ricted . Baggage and 
carcro could be car ried only if it first had been searched thoroughly 

CURTISS FINAL ASSEMBLY 

Acres of plant space are covered by pursuit planes nearing completion. 

II 
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by the pilot or by someone he desig nated, and cameras could not be 
made accessible to passengers. 

On June 16, 1941 , the Washington at iona l irport wa placed jn 
operation, approximately two and one-ha l f yea r fr m the time con
struction was begun. During the re t of the year , alma t 300.000 air 
line passengers enplaned or deplaned at the a irpo rt, and chedu led 
air carrier operations reached a high of 192 da ily in the month o f 
September. 

Spectator interest r emained very high and up to the fir t o f 
D ecember over 2 ,225 ,000 persons visited the airport, with some 
400,000 passing through the turn t il es onto the observat ion terrace. 

G 
VOUGHT-SIKORSKY HELICOPTER 

Latest version of the VS-300 experimental helicopter simplified to include but one 
auxiliary control rotor and one main lifting rotor . Igor Sikorsky is at th e controls. 
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T H E full-out war effort recei' ed considerable impetus in many 
ways from the activities of the more important national aviation 
organizations as described in the following pages from special 

reports which they submitted for this book. 

Aeronautical Chamber of Commerce of America 

Entry of the U nited States in World War II found the Aero
nautica l Chamber of Commerce of merica with a background of 
more than 21 years of service as the trade association of the aircraft 
manufacturing industry in the United States and its official spokes
man on a ll matters of concern to the industry as a whole. As the 
war effort expanded the aircraft industry, the Chamber's activities 
increased in volume and intensity, requiring reorganization to meet 
the ever-increasing demands on all departments. Representing group 
opinion on all matters, as developed by the industry members on the 
Board of Governors, Executive Committee and committees of special
ists which included accounting, public relations, engineering, airplane 
technical, engine technical, export, finance, light plane and engine, 
mechanics schools, materials procurement and other branches, the 
Chamber acted in liaison capacity before all the Government bureaus 
in Washington where the Chamber headquarters were maintained. 
At the same time it had branches in New Y ark and Los Angeles. In 
his annual report to members, Col. John H . Jouett, president of the 

235 
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THE TA YLORCRAFT PLANT 

Showing lhe Taylorcraft L-57 reconnaissance and li aison "gra-- Iwpper '' planes 
under constructi on fo r the Army Air Forces. 

Chamber stated : "The Chamber and its staff maintain constant con
tact with Government bureaus and officials dealing with aviat ion; and 
they look to the Chamber as a clearing house of info rmation and an 
intermediary on all matters of interest to the industry as a whole. 
Today the cooperation between the Government and the Chamber is 
more extensive than ever; and more generally effective. Keeping its 
members informed as to the trends in legislation has always been an 
important activity of the Chamber. During 1941 this service has been 
constant because C::ongress has been in continuous session. We have 
made sustained efforts to inform our members promptly as to the 
progress of bills through the legislative mill ; and the meaning of all 
measures introduced has been interpreted in I 10 bulletins during the 
last 12 months, bills dealing with selective service, amortization, 
taxes, appropriations, lend-lease, C.A.A., profit limitation and labor. 
The Chamber also has responded to an unusually large number of 
inquiries from Congressional committees and individual members 
seeking factual in formation about our industry. Expansion of the 
industry to meet the requirements of the war program and the impact 
of the program on all industry have combined to create labor prob
lems. In cooperation with the Government bureaus concerned, and 
at the request of the officials in charge, the Chamber on many occa
sions acted in a liaison capacity in bringing together industry groups 
in efforts to affect some form of stabilization. A special project in 
this connection was undertaken in July and August, 1941, with a 
special study seeking the adoption of a uniform method of job classi
fication throughout the industry. Southern California members a!-
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ready had devi ed their own system of job cla sification. This and 
the effort currently being completed in the East and Middle West 
will undoubtedly re ult in a uniformi ty of thought and practice which 
hould pave the way fo r the adoption of the aircraft industry index 

for e calation and other purpo e . tudies in the fields of labor con
tract and Ia! or relation are being carried on continuously. 

"The P ublic Relation ommittee of the Chamber recommended 
expan ion o f activ itic in uppl ·ing the public w-i th information con-

VUL TEE WOMAN WELDER 

She is making an aluminum weld on an oil tank. 
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VULTEE VALIANT BT-rs 

One of the large number of basic trainers used by the Army Air Forces. It was 
powered by a 440 h .p . Wright Whirlwind engine. 

cerning the indystry's participation in the war program. The Execu
tive Committee approved the proposal to supplement the Chamber 
normal public rel at i on ~ activities-which deal with all branches and 
problems of the industry-by creating an Aviation ews Commi.ttee 
and issuing to the press and other media a clipsheet of news about 
the industry. T his med ium has been distributed twice a month as 
Aviation News Features and sent to nearly 3,000 newspapers, writers, 
columnists and others. The Aircraft Year Book, which is published 
by the Chamber , receives hundreds of commendatory letters from 
Government officials and members of Congress . 

" In 1941 the Chamber answered an average of 52 publicity and 
public relations inquiries a day by telephone, letter and personal 
interviews with aviation writers , newspaper editors , columnists, Gov
ernment officials and others interested in aviation material. A tota l 
of 41 public relations bulletins and 21 questionnaires were sent out. 
Meanwhile, opportunities for the Chamber t o provide speciftc in fo r
mation multiplied with the development of the war program and t he 
widespread interest in the industry 's contribution to it. 

"The multiplicity of laws, regulations and rules controlling ex
port of aeronautical equipment, and the creation of several new Gov
ernment agencies dealing with exports under the various phases of 
the defense program brought into the offices of the Charnber many 
new problems of concern to the entire industry. A total of r 59 bul
letins covering export control, lend-lease and other matters were 
issued. The Aeronautical Export Directory was continued and kept 
up to date within the limits imposed by military restrictions. 
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'The man ufacturers of light planes were confronted by the pos
sibilit) that priority curb and other re t r ict ions soon \vould put them 
out of bu ine s. Group effort on the part of the e manufacturers 
'' ork ing through the Chamber re ul ted in recogn ition by the Govern
ment bureau that th i branch of the indu tr hould be preserved 
becau e it products were usef ul in the defense program. T he resul t 
wa that in 1941 the light plane manufacturer turned out about 
7, ~oo plane as compared to 6 '" " the previou year. 

'T he evolution of preference, priorities and allocations as these 
procedures were developed by the O .P .M . and .P .. . .B. became one 
of the mo t important problem with " hich t he Chamber had to deal. 
Hundreds of individual ca e related to aircraf t production were 
handled. The Chamber was the clearing house for all priority prob
lem affecting the industry. A total of 1 26 bulletins on the subject 
were sent to members; invariably da) or e\ en weeks before the same 
information explaining the orders of O .P. L were sent out to its own 
agents in the fie ld. T o acquain t it members with priorities problems 
the Chamber organized committee in different sections. These meet
ings were well-attended by company purchasing agents and priorities 
specialists, as well as Government officials. The statistical work of 
the Chamber has been carried on despite severe handicaps, such as 
restricted military information and confusion in various departments 
as to how much information the Chamber should collect and release. 

" The Chamber has centered its technical activities on several im
portant obj ectives. The Aeronautical Board commissioned the Cham
ber to process industry recommendations on Army and Navy airplane 
specifications and requirements. imilar recommendations were sub
mitted earlier in the year on engme specifications. These recom-

THE REARWIN CLOUDSTER 

A two-place plane with go h.p. Ken-Royce engine. 
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VULTEE FT:\TAL ASSEMBLY 

Women a re employed here, installing ftttings and brackets on th e mechanized 
assembly line. 

mendations eliminated the expense of the industry's taking deviations 
on engine specifications, and al so prevented delays in production 
resulting from individual company problems. A project dealing with 
flight loading conditions at extremely high speeds was presented to 
the A ir Corps and the National Advisory Committee for Aeronautics. 
The Chamber's technical staff cooperated with the Army-Navy-Civil 
Committee on Aircraft Design Criteria and was the industry 's liaison 
in dealing with changes in aircraft design requirements. Another 
important activity was the standardization work in cooperation with 
the National Aircraft Standards Committee, the Society of A uto
motive Engineers and other groups. In the cooperative development 
of an improved and practical set of flight requirements for trans
port planes, the technical staff served as coordinating agent . The 
fire control study undertaken by the C.A.A. had the cooperation of 
the 01amber's technical staff which also represented the members in 
all problems concerning C.A.A. regulations. A program seeking to 
devise means whereby the existing mechanics training schools could 
be employed in the defense training program was developed under 
Chamber sponsorship and presented to the Federal bureaus con-
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c rned. total of II4 release relating to techn ical subjects were 
. nt out during the year . total of 20 meeting of a technical nature 
\\ ere held or pa n ored by the Chamber, and it staff representatives 
took part in 27 other . 

'In 19 .. p -- organization joined the hamber, which started 
r 4- with 4 a irplane companie II eng ine companies and 67 acces
ori e companie . chao! member hip increa ed f rom 13 to 2!. Mem

ber hi p in luded 19- oraani zat ion m mber and 73 individual or af
fil iat m mber . The eronautical hamber ha a more diversified 
m mber hi p and i faced ' ith more diver ified act i\ itie and problems 
than I h t racl a ociation of an) other incl u tr) in the count ry.' 

Aircraft O wners and Pilots Association 

T he ircra ft \\ ner and P ilot ."\ ociat ion with more than 7 ,000 

member , the role re tr ictecl to pilot and 1 Jane ovvners, was the on!) 
na t ional a ocia t ion campo ed e.,..._clu i ly of non-schecj u1ed pi lots. 
Tn the field of ci' ic ervice the f oremo t pr blem faced by AOP 
\\ a that of coord inat ino- ·i\ il aviat ion "' ith the war effo rt. F rom its 

MASKED WOMEN AT VULTEE 

They a re putting finishing touches on canopies in one of the paint shops. 

II 
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THE NORTHROP "FLYING WING" 

successful experience with its "Air Guard", AOPA was able to sell 
to Government officials the idea of organizing a national Civil ir 
Patrol, sponsored directly and officially by the Army and avy. In 
order to protect the interests of the non-scheduled pilot. AOPA was 
represented at many hearings in Washington and elsewhere on vari
ous proposed changes in regulations, procedures and facil ities spon
sored by the Civil Aeronautics A dministration and sister bodies such 
as the AT A, the ALP A and the Aeronautical Chamber of Commerce 
of America. 

Probably the most popular activities among AOPA members were 
the various AOPA sponsored flights , including flights for aquatic 
events in the summer and Eskimo parties in the winter , breakfast 
flights on short days and dinner flights on long days. 

The AOPA continued to service individual members' problems, 
such as legal difficulties, airport closures, hangars, high lines and 
routes. It instituted many new services, including airport rating 
service, a consumers research for aeronautical products, such as 
radios, propellers and fire extinguishers, and placement service. 
T hroughout the country the many local AOPA units were assist ing 
in handling local problems confronting members. 

Institute of the Aeronautical Sciences 

The roth anniversary of the Institute of the Aeronautical Sci
ences was observed at its honors night dinner in New York on 
J anuary 27, 1942. The Daniel Guggenheim Medal for 1941 was 
presented to Juan T. Trippe, President of Pan American Airways 
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y tern, "for the development and succe fu l operation of oceamc 
a ir tran port' . In t itute award conferred for 1941 included The 

ylvan u !bert Reed ' ard to Dr. Theodore von Karman, director 
o f the Daniel Guggenheim chool of eronautic , Cal ifornia Insti
tute of T chnology for the development of a at isfactory theory of 
the influence of cun ature on the buckling characteri tics of aircraft 
tructure " . The eta e hanute ward for cientific achievement 

b a pil ot wa a ' arded to !Ieh in N . Gough enior test pilot of the 
· 'for hi out tanding contribution to fundamental re-

ea rch in aeronautic a conducted on a irplane in actual flight ' . 
The Lawrence perry ' ard for young men went to E rnest G. 

tout, engineer in charge of erodynamics and F light T est, Con
olidated A ircraft Corporation, "for his contribution to the experi

mental d termination of the hydrodynamic stability of model flying 

NORTH AMERICAN BOMBER CONSTRUCTION 

A forward fuselage section of the B- 25 bomber receives sub-assemblies as it moves 
along an overhead conveyor. 
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BOMBERS ARE INTRICATE MACHINES 

This is the mass of wiring and tubing in the leading edge of a M artin B-26 wing. 

boats and seaplanes" . The John Jeffries Award for the advance
ment of aeronautics through medical research was conferred on 
Major Harry G. Armstrong, M . C., School of Aviation Medicine, 
Randolph Field, "for his basic studi es on the physiological and psy
chological effects of flight at high altitude and the description of a 
number of clinical entities involved, establi shment of the Army Aero 
M edical Research Laboratory and contributions to the literature o[ 
aviation medicine". The Robert M. Losey Award in recognition of 
outstanding contributions to the science of meteorology as appli ed to 
aeronautics was g iven to Dr. Horace R. Byers, Institute of Meteor
ology, University of Chicago, "for his research in air mass analysis 
and its applications in synoptic and aeronautical meteorology." 

At the 10th annual meeting in New York, J anuary 28-30, 1942, 
65 technical papers and reports were presented at sessions on struc
tures, power plq.nts, radio and instruments, design, materials, rotating 
wing aircraft, physiologic problems, aerodynamics, air transport and 
meteorology. The meteorological sessions were held in cooperation 
with the American Meteorological Society. 

Institute membership increased to a total of 4, I s8. Of that 
number 944 were student members organized in student branches 
at 41 schools and colleges. Eight local sections of Institute members 
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were organized in aeronautical center and local meetings were held 
throughout the ear. T he annual Wright Brother Lecture was pre
sented in ew York on December 17 1941 by Prof. R. V. South
well of Oxford Univer ity . His ubject wa " New Pathways in 

eronautical T heory' . 
T he In t itute total a et increa ed from I ooo in 1933 to 

101,000 fo r the fi cal year ending eptember 30 1941. In addi
tion, everal li brarie were operated by the In titute, as was the 
Aeronautical Index compiled b the i\ ork Proj ect dministration, 
and a! o the collection in it ·eronautical rchive . These assets 
v ere further increa ed in 1941 b; three g ift . Paul Koll man added 
to the gi ft tha t he and The quare D Compan had alread) made to 
e tabli h The Paul 1 oil man L ibrary by a gift of $2- ooo etting up 
a 65 ooo fund to ontinue the support of the lending library service 
supplied by the In titute. herman M . Fairchild made a donation of 
$25,000 to be used fo r the publication of important technical reports. 
R. H. Fleet gave ro,ooo for '' hich a special u e wa to be assigned. 

With the cooperation of the aircraft manufacturer in the Los 
ngele area the In titute e tabli hed the Pacific eronautical Li

brary in Hollywood, lending books to aviat ion company libraries and 
maintaining a reference collection for individual readers. 

COMPLETING A BELL AIRACOBRA 

Once the Airacobra fuselage has been completed at Bell Aircraft Corporation's 
plants, wings are attached and the fighter plane is ready for flyaway delivery. 

,, 
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U. S. Navy photo 
DOUGLAS NAVY DIVE BOMBERS 

SBD-3 Dauntless planes, officially rated among the world's best, returning to their 
nest aboard a Navy aircraft carrier. 

The Institute's Journal of the Aeronautical Sciences continued 
to publish reports on research work. The Aeronautical Review Sec
tion of the Journal provided members with a comprehensive digest 
of new aeronautical books, magazine articles, trade releases, news of 
the aviation industry and technical bibliographies . 

Manufacturers Aircraft Association 

The primary function of the Manufacturers Aircraft Associat ion 
since its organization during the first World War in 1917 has been 
to administer the various patent cross-license agreements and license 
contracts under which the aircraft manufacturing industry of the 
United States has operated for 25 years. Reports of the patents were 
received and patent licenses granted, including licenses to the United 
States Government, provided for by the terms of such agreements. 
The Association also served as a collecting and disbursing agency for 
the payments required to be made in accordance with the provisions 
of such agreements and contracts, and in addition, it developed a 
specialized procedure which enabled arbitration proceedings to be 
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conducted in connection with claims for compen ation on patents 
reported by member and in the ettlement of the relatively few 
di pute in regard to uch matter . Pa) ment on the original patents 
having expired, the only royalty pa ments current! required were 
tho e r~ ulting from the apprai a l of new patents i sued to member 
compame . 

During 1941 a total of airplane patents were reported by mem-
ber of the ociation and practically all aircraft manufactured in 
the nited tates were licen ed under the I - IS patent owned or 
controlled by member thereby continuing to carry out the original 
policy of makin o- licen e on the arne term available to aJJ manu
facturers de iring to enter the field. . in the pa t a further impor
tant objective of the cro -licen e plan , namely the prevention of 
wa teful patent lit igation within the indu tr , \\a attained, no suits 
for patent infringement ha\ ing been filed under any of the pat~nts 
coming within the operation of the Cro -Licen e Agreement. The 
contract relation hip between the ociation and the United States 
Government, which enables the \1 ar and avy Departments to ob
tain licen es on the same terms as members of the s ociation, also 
was continued. 

a nece sary incident to the admin istration of th~ Cross-License 
Agreement and in order to supplement the other sen ices rendered to 

MASS PRODUCTION OF LOCKHEED PURSUITS 

The assembly line of the P-38, Lightning, pursuit planes for the Army Air Forces 
at the plant of the LDckheed Aircraft Corporation. 
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ANOTHER BELL AIRACOBRA FACTORY 

An overall vi ew of one of th e Bell Aircra ft Co rpora tion 's plants wh ich are now 
mass producing P -39 ca nn on-carrying Airacob ras for the air forces of lhc nilcd 

Sla tes and Grea t Britain. 

members, the Associa ti on had the foresight to acquire during a 20-

year period a private libra ry devoted to eng ineering research and 
technical developments in aeronautics. \ iV ell over three hundred vol
umes of books and periodicals were acquired during 1941. either by 
purchase or by g ifts from various companies and individual s. In 
addition , a complete fil e of aircraft pa tents issued in the United S tates, 
and as many as were obtainable from Great Britain , France and Ger
many was maintained by the Association, including an extensive clas
sification and indexing system, which was unique from the point of 
view of research in the patented art , and was peculiarly adapted t o 
the needs of the members in connection with engineering problems . 

The Association's Patent Research Division was organized shortly 
after the adoption of the amended Cross-License Agreement. The 
services rendered by this Division were developed and expanded until 
it comprised one of the most important functions of the Associati on. 
The publication of a comprehensive digest of all aircraft patents and 
such British patents as were available, including abstracts of the 
specifications and official drawings, kept members informed regard
ing patented developments in the United States and foreign coun
tries. The Patent Research Division also advised members of the 
Association insofar as practicable regarding the trend of technical 
development in the United States and other countries, with a view to 
minimizing infringement claims, and as a basis for the possible ac
quisition of patents, licenses and design rights . The faciliti~s of .the . 
Division also were available in connection with the preparation and 
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lilin of pat nt application on invention '' hich would otherwi e be 
the ubject of abandonment by member companie hut e ·entualh· 
might haYe con id rable ·alue to the m mber hip from a defense 
standp int. The re ult wa that wa teful patent liti crat ion wa large!) 
<n oided and aclvan ement of the art encouraged b making the im
portant techni a l progre. a,·a ilable to all air raft manufacturer m 
the Cn ited tat 

ubmi ion d Yelopment b ' all in entors in the 
li ld of aviation , er o-iven car f ul con id ration and called to the 
att nt ion of the memb r hip or kept on file o as to be readily avail
able in ca e of inquir). orne im entor were di po eel to file com
plct data u h a blueprint 1 h t o-ra ph and xperimental and te. t 
r c rei in r gard t th ir pat nted in ention , a to be a ured 
that the A . ociati n m mber ha ' e me iodicat ion of the real nature 
o f c n truct i e imprO\ ement offer d for pu r ha e or license. This 
wa of advantage to im en tor becau e the ociation thereb- under-
tood the te rm which wou ld be acceptable to the re pective patentee . 
t the . ame time, no ubmi i n of a onfident ia l nature was sol i<:: ited 

r received from other than member of the ssociat ion. 
:\ further important ervice rendered in connection ' ' ith non

member patent owner wa the substitution of fr iendly arbitration 
proceedings fo r costly cour t lit igation. ccordingly, a in the case of 
the eli m ination of patent li t io-at ion beh\ een ,members as a result of 
t he operat ion of the Cro s-Liccn c . greem nt, the sociat ion sue-

AT THE FAIRCHILD AIRPLANE PLANT 

Women a t work on trainers. 

' 
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THE EAGLE PUTS ON ITS WAR PAINT 

The Douglas A-20 attack bomber in mass production for the U. S. Army Air 
F orces. 

ceeded in establishing a somewhat similar situation as regards the 
relationship with non-member patent owners desiring to make worth
while inventions available to the aircraft industry. 

Advantages of the Cross-License Agreement to the industry, the 
Government and the public were mani fo ld. By continuing to make 
important technical progess available to all manufac turers, the Asso
ciation encouraged engineering development and research, resulting 
in a position of world leadership without interference from wasteful 
litigati on or hardship due to any monopoli stic tendency within the 
aircraft industry. Membership in the Association was not restricted 
in any respect. No qualified applicant was refused the right to ac
quire licenses under the terms of the agreement. There never were 
any withdrawals from the Association, except in the case of com
panies which either went out of business or ceased the manufacture 
of aircraft. 

A direct effect of operations under the Cross-License Agreement 
was that there was no price fix ing within the aircraft industry, no 
regulation or control of markets, nor any other restriction in regard 
to the sale of products. Patents of lesser consequence which might 
have been grouped for the purpose of controlling certain aspects of 
the manufacturing processes were licensed free of charge. Inventions 
of a more basic character, which otherwise might have been held by 
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individual companies to dominate the industry, or withheld for the 
purpo e of prevent ing competition were made available at rates of 
royalty permitting unlimi ted u e by every member of all inventions 
coming within the operation of the agreement. 

Ea rl in 1942 the equi ·alent of man ears of normal research 
and de\ elopment were being cro\ ·ded into the '' ar effort. The most 
ad' anced idea fo r the improvement of military models were made 
ava ilable to all manufacturer through the facilities of the Association. 

National Aeronautic Association 

The ational eronautic ociation in 1941 dealt with the civi l 
ide of air power by forming a united front among groups represen

t ing the e\ eral component of civil aviation and by launching pro
g ram to aid the military and civil defen e forces . It campaigned for 
the fo rmation of civil air defen e units, et up by AA groups in 
man) a rea under tate sanction to mobilize private planes and pilots, 
and fo r a national Civil ir Patrol which was organized on the out
break of war by the Office of Civilian Defense. \ hile private pilots 
were grounded in other warring countrie , they were carrying on in 
the U nited tates under the patrol fo r many wartime duties. The 
headway of civil aviation thus wa maintained fo r rapid, expansion 
after the war. 

A continued to pursue its regular programs of public educa
tion aimed at the development of airports and ground facilities for 
civilian pilot and mechanic training, and the general ad' ancement of 
a ll phases of aviation. The organization was built up geographically 
with a ational Councilor in each State, a growing number of active 
chapters, and with a 50 per cent gain in membership at large during 
1941. The Association's monthly magazine, National Aeronautics, 
was developed to service NAA activities. The weekly NAA \Nash-

BREWSTERS IN THE FAR EAST 

A squadron of Buffalo fighters preparing for battle . 
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BOEING FLYING FORTRESS CONSTRUCTION 

Mechanics installing a bracket for the retractiblc tail wheel of a Boeing B-17E 
Fortress. 

ington Newsletter, star ted a t the beginning of 1941, gained circula
tion. The affiliated women's Ninety-Nine Club maintained a news
letter and included over one-third of the licensed women pil ots. A 
monthly publication also was issued by the N AA Academy o f Model 
Aeronautics. There were special bulletins by the N a tiona! Inter
collegiate F lying Club Division. 

Air Youth of America was consolidated as a new division of 
NAA, thus greatly expanding the Association 's junior program. The 
National Aviation Training Association voted to affiliate with NAA. 
Other active affiliates in 1941 were the Soaring Society of America 
and the Air Reserve Association. The divisions and affiliates were 
designed to form a ladder of activities whereon young people entering 
aviation might progress from model building step by step to careers 
in aviation under a program integrated both nationally and locally. 

The Collier Trophy for 1940 was awarded to Dr. Sanford A. 
Moss, engineer of the General Electric Company, and to the U. S. 
Army Air Corps for "outstanding success in high-altitude flying by 
the development of the turbo-supercharger". 
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e\·era l air how- were held under auction, under F .A.I. 
rule admini tered by the onte t -Board. The offices of the 
Federation eronautique Internationale governing body for sport
ing aviation throughout the world, came under azi domination with 
the Gem1an occupation of Pari . . representati ve of F .A .I. 

repudiated the eizur and ffered other member countr ies it 
facil itie t afeguard record for the duration of the war. 

National Aircraft Standar ds Committee 

Ai rcraft manu facturing companies fo r many years employed 
tandard engineer to e tablj h tandard on hardware components 

recurring in their aircraft de ign . That acti it was normally car
r ied on in conjunction with the drawing room manual and a form of 
tandard hop procedure manual which de cribed arious forms of 

fabricat ion proce e ut il ized in that particular company's production 
line. The standard o e tabli hed , in each case augmented existing 

rmy- avy tandard . and re ulted from a defini te need fo r the part 
in that company' des igns . In 1940, it became apparent that many 

A FLYING FORTRESS TAKES SHAPE 

Joining the forward and aft sections of a Boeing B-1 7 E four-engine bomber on 
the final assembly floor of the Boeing Aircraft Company's plant. 

II 
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GRUMMAN JRF-2 AMPHIBIONS 

On duty with the U. S. Coast Guard. They are powered by Pratt & Whitney Wasp 
Junior engines. 

large companies were duplicating their efforts in establishing similar 
standards. This was undesirable for the customer because it resulted 
in a higher cost of the fini shed product and at the same time the 
various company standards, although utili zed for the same purposes, 
differed just enough between companies to prevent interchangeability. 

To solve their problems the aircraft companies formed separate 
standards committees in the eastern and western parts of the United 
States to establish inter-company standards. These committees were 
formed independently on both coasts . The two committees func
tioned separately for some time. Finally, a national organization was 
formed to coordinate the needs of the eastern and western companies, 
and to eliminate the duplicate standardization being established by 
the two committees. The National Aircraft Standards Committee 
was established on November 7, 1940. 

On February 28, 1941, the NASC was given responsibility for 
the standardization of airframes, power plant installation and the 
various systems and installation problems encountered in aircraft 
production. 

In order to help focus the work of the Committee on standards 
considered to be most important to the defense program, an Execu
tive Board was organized, consisting of an engineering executive 
from an East and a West coast aircraft company, the chairmen of 
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the ea tern and \ ·e tern divi ion and the pre iding national chair
man. The office of the na tional chairman was established in Wash
ington D. . in which a ecretary handled the greater part of all 
routine corre pondence. 

Th \ ork of the tandard committee wa carefully coordinated 
with the Aeronaut ical Board (Arm and avy ) to make sure that no 
dupl i at ion e..-x i ted betw en tandard pro(Tram of the ervices and 
that f 1\ . If the Aeronautical Board was found to be working 

n a project pa ralleling that con: mplated b C, the ASC 
program wa deferred and all material a\ ailable to N C immedi 
ately wa turned over to the eronautical Board to as ist it in proc

ing it tanda rd. If the eronautical Board decided that the Serv-
ice wer not in tere ted in e tabii hing an " ' standard on the 
ubject in que tion, it might then be rein tated on C's projects 

li t. If an e tabli hed C tandard through popular usage, was 
con idered a suitable ubj ect for '- ' standardization, the A SC 
tanciard wa cancelled upon e tabli hment of the duplicate "A " 
tandard in order to prevent the possibilit of confusion which might 

ari e a a result of two parallel ets of tandards . 
The SC a! o formed a committee structure through which 

the \rmy and 1 avy were able to obtain industry coordination on 
any tanclards problem quickly and efficiently. An important fact 
wa that during the emergency N A C was organized to assist and 

CURTISS WAR PRODUCTION 

Output of pursuits increased steadily a t the plants of the Curtiss-Wright Cor
poration. 

• 
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U. S. Army photo 
NORTH AMERICAN BASIC COM BAT 

T he Army BC- 2, with Pratt & Whitney Wasp engine. 

to augment the Aeronautical Board in its work, and in no way was 
to be considered a competit ive agency promulgating the whole ale 
duplication of ex isting Government standards. 

National Intercollegiate Flying Club 

T he National I ntercollegiate F lying Club, a division of the a
tiona] Ae ronautic Associat ion, was organized in 1934 to promote and 
advance collegiate flying . A n annual Intercollegiate F lying Confer
ence is held each spring and later in the year the National Inter
coll eg iate A ir Meet attracts contestants f rom all parts of the U nited 
States. T he locati on and events of each annual air meet are decided 
by delegates to the annual confe rence. R egional and sectional air 
meets also are sponsored by the club. T hrough these contest , and 
the exchange of club ideas and by other group activities, the N .I. F. C. 
acts to publicize and promote college flying. 

The Loening T rophy for the 1940-1941 school year was won by 
the U niversity of M ichigan F lying Club, whose 27 members logged 
approximately 1,570 hours, a number of which included instrument 
and cross-country flying, between March 31, 1940, and A pril I , 1941. 
The Seventh National Air Meet of the N IF C was held at Middle
town, 0 ., June 18-20, 1941, by the O hio State University Flying 
Club's "A" T eam which accumulated a total of 121.6 points in the 
bomb dropping, precision landing and spot landing events. The Uni
versity of Michigan's "A" T eam was a close second and the "A " 
T eam from the University of Detroit placed third. T wenty-one fly
ing clubs from 16 colleges and universities participated. Individual 
high point scorer with a total of 150 points was Earl Rottmayer of 
the University of Michigan, and feminine high point scorer, with a 
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total of gr points was Dolly Heberding of Ohio State U niversity . 

Society of Automotive Engineers 

The ociety of utomotive Engineers was acti\ e in aeronautic 
' ork through its aeronautic standards, its large-scale aeronautic 

TIME-SAVERS IN PRODUCTION 

The telephone line in action here is one of the world's shortest, but it is helping 
speed production of military aircraft. The two workmen, busy on a P-43 Lancer 
pursuit plane in the Republic Aviation Corporation plant, are equipped with a 
phone hook-up which permits them to talk to each other, even though one man 
is inside the fuselage and the other outside. P rior to this assembly line innova
tion, the man inside had to crawl to the nearest opening to communicate with 

his fellow workman. 
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meetings and its technical aeronaut ic papers in the E J ournal, 
activities which accompanied the g rowth of the aircraft industry. 
D uring 1941 the SAE expanded its aircraft standardization func
t ions to include the coordination fo r the aircraft industry of a broad 
aeronaut ical standardizat ion program. Covering the fields of aircraft 
eng ines, propellers, accessories and equipment, and materials and 
processes fo r aircraft and aircraft engines and accessories. Within 
ro months after the p rogram's inception, 42 aeronautical standards 
were approved . A la rge number of the 7,500 members of the Society 
were connected directly or indirectly with the aircraft industry. In 
1941, the aircraf t g roups heard 74 papers on a var iety of aeronautical 
subj ects delivered befo re the S E national and sectional meetings. 

MARTIN BOMBER CONSTRUCTION 

A tail section goes on in the splicing fixture with nose already in place. 



CHAPTER XI 

THE AIRCRAFT MANUFACTURING INDUSTRY 

Manufacturers of Planes, E ngines and Accessories in Full-Out War 
Production-Expansion of the Industry-Its Contribution to 

the War Effort in Design and Construction-Development 
of Subcontracting-A Statement of Principles-Work of 

the Individual Companies 

T HE manufacturers of aeronautical equiprpent were in full-out 
war production which was being accelerated month by month, 
limited only by the allocation of materials which the Govern

ment had deemed critical and which were required by all defense in
dustries. No better description of the aircraft industry program 
could be found than that expressed in a reaffirmation of principles 
made by the industry on March 14, 1942. It follows: 

A Statement of Principles 

"The American aircraft industry, still under the guidance of those 
who gave man wings, and backed by countless thousands of loyal 
men and women along production lines across the country, makes 
this solemn statement of principles: 

"To our fellow Americans, and to fighters for freedom every
where, we pledge our every material resource, our every ounce of 
energy to the great task entrusted to us. 

"To the thousands of pilots now fighting for democracy, and to 
the legions of fledglings still to come, we rededicate ourselves to pro
viding the finest equipment that aeronautical science can produce, 
and in such numbers as to enable them to sweep the skies. 

"Given the materials with which to build, we shall carry the battle 
of production through to final victory." 

259 
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AGA PA-36 AUTOGIRO 

A two-place cabin autogiro powered with a Warner Super Scarab 165 h.p. engine 

Manufacturers of Aircraft 

AGA Aviation Corporation, Willow Grove, Pa., was the new cor
porate name for the Pitcairn-Larsen Autogiro Company. In 1941, 
it had in production the P A-36 Whirl wing autogiro, a 2-place machine 
with 175 h.p. Warner Super-Scarab engine, a rotor disc area of 1,452 
sq. ft. and a gross weight of 2,050 lbs. Top speed was stated to be 
121.7 m.p.h., cruising at 102 m.p.h., range 350 mi. 
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AERONCA DEFENDER TRAINER 

This two-place tandem trainer is offered with a choice of Continental, Franklin 
or Lycoming engines. 

Aeronca Aircraft Corporation, Middletown, 0., increased its 
production approximately 28 per cent in 1941. This was due largely 
to the demand for the Aeronca Super Chief and a new tandem train
ing ship that was designed, engineered and produced as the Aeronca 
Defender. The Aeronca ~uper Chief, a 2-place side-by-side high
wing monoplane, was popular with sportsmen pilots and with airport 
operators who believed that this type of airplane wa desirable for 
training pilots. During the year, many changes in the way of im
provements were made on the Chief. Improved brakes were designed, 
cowling was modified and general interior improved. 

Late in 1941, the new Defender trainer was announced. It was 
designed around the former tandem trainer with the following im
provements added: A wider fuselage, improved interior, heavier con
struction, balanced controls, addition of muffler and improved type 
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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. 

cowling. In addition to these main changes, a number of other im
provements were made to increase the pilot's comfort. The introduc
tion of the Defender was followed by an initial order from the 'vVar 
Department for a military version of this ship to be used in aerial 
observation and courier work. Equipped with 2-way radio, along 
with a few minor changes, these standard Defender trainers, known 
to the Army as the 0-58-A airplanes, were used in extensive military 
maneuvers in the South and West. Piloted by U. S. Army Air 
Forces pilots, these ships performed yeoman service in the duties 
assigned to them and were immediately recognized as valuable con
tact units. 

Plans were made to expand plant facilities with an increase of 
personnel. 

Beech Aircraft Corporation, Wichita, Kans ., concentrated on 
large-scale production of Beechcrafts for the U . S. Army Air Forces 
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and the a y Bureau of eronautic . Types produced were chiefly 
adaptations of the Beech commercial Model r8 all-metal twin-engine 
monoplane and the Model 17 ingle-engine biplane. To expedite pro
duction appropriate expan ion of fac ili t ie and personnel were un
dertaken and the company's e.>...-tens ive ub-contracting program was 
further enlarged. 

Characteri tic of the pre iou commercial Beechcraft were re
tained in the mi litar ver ion . Lo,, wing load ing and landing speed 
high crui ing speed, r tractable landing gear and tail wheel, large 
aileron-type trailing edge flaps fo r safe mall-field operation, and 
e:>..-ten ive u e of heat-treated tructural m mbers -of high strength
weiaht ratio were ba ic de ign feahtres of all types . egat ive "' ing 
tagger continued to characterize the single-engine Beechcraft biplane. 

All -metal t\ in-engine Beechcrafts were produced for the A rmy 
ir Forces in three ver ion , the C-45 · pe rsonnel transport, AT -7 

navigation trainer and the T -r I bombing trainer. The C-45 
per onnel transport had pa enaer accommodations similar to those 

f a commercial air liner, and carried de-icers and ant i-icing equip
ment. The War Department de cribed the T -7 navigation trainer 
a fo llow : ' The airplane i an all-metal, low-wina monoplane with 
retractable landina gear and twin rudders. It i pO\\ ered by t wo Pratt 
and \ i\T hitney 9-cyl. 450 h. p. engines and carrie's a crew of five. This 
i the first t ra inina airplane procured solely fo r tTaining student navi
gators. It i equipped with a chart table, a periodic compass and 
stabili zed drif t sight for each of three shtdents, and a celestial navi
gati on dome fo r extant readings." 

The AT- II bombina trainer was described by the W ar Depar t
ment a follows: "The low-wina a11-metal monoplane AT-rr ad
va nced trainer will be u ed fo r the specialized training of bombardiers 
and a unners. It is equi pped with flexible guns and bomb racks fo r 

A NAVY BEECHCRAFT 

The JRB-2 personnel transport. 
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BEECHCRAFT D-17 
A five-place private plane with a choice of either a Pratt & Whitney or Wright 

engine both rated at 450 h.p. 

the instruction of a crew of three or four men, depending upon the 
instructional mission. The AT-II has a wing span of approximately 
47ft., a length of 35 ft ., retractable landing gear and twin tail. Power 
is delivered by two radial, 9-cyl., 450 h.p . Pratt and Whitney engines 
which operate two two-blade propellers having a diameter of ap
proximately 8 ft." 
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For the U . S. avy Bureau of eronautic , production proceeded 
on two ver ions of the ba ic all-metal twin-engine design. The JRB-1 
utility transport was di tinguished by a streamlined extension of the 
cockpit enclo ure, to provide ma..'< imum vi ibility in all directions for 
pecial ob ervation purposes. The J RB-2 personnel transport was 

equipped with special accommodations for passengers sim ilar to the 
rmy C-4 transport. lso in production was the GB-2 light 

personnel tran port a ingle-engine biplane imilar to the commercial 
Beechcraft biplane. 

P roduction al o went forward on a new model twin-engine Beech
craft advanced trainer fo r the rmy A ir Forces designed fo r pilot 
instruction on multi-engine aircraft. ood was used extensively in 
it con truction, to speed production and relea e ca rce materials for 
use in combat plane . It official Vvar Department description was: 
' T he AT-10, an advanced training airplane is a low-wing monoplane 
with a conventional retractable landing gear. The fuselage is wood 
monocoque construction except fo r the pilots' compartment which is 
of metal construction. T wo 280 h.p. 9-cyl. radial engines, each 
equipped with a two-blade propeller, power the airplane. This new 
tran itional training airplane with the pilot and student seated side by 
side is equipped with a full complement of training instruments, in-
cluding an automatic pilot." ' 

.Bell ircraft Corporation, Buffalo and N iagara Falls, N. Y.. 
directed all its efforts to the production of ever-increasing quantities 
of its interceptor-pursuit, the Airacobra, designated P-39 by the U. S . 
A rmy Air F orces. W hen the President, at the outbreak of war , 
December 7, asked for all-out, full-time production in the war effort, 
Bell A ircraft was one of the first to answer with a 24-hour day, 
seven-day week production schedule. 

The Airacobra, designed and manufactured by Bell f\ircraft , pur
posely was designed around a 37 mm. cannon firing either explosive 
or armor piercing shells. T he cannon was mounted in the nose and 
fired directly forward through the hollow propeller hub . Other 
armament included light and heavy machine guns installed in the 
fuselage and wings . The engine was mounted behind the pilot, and 
the propeller was powered by means of an extension driveshaft from 
the engine, beneath the pilot's compartment to the propeller in the 
nose, the same principle used in surface ships, and automobiles. The 
latest improvements included more and heavier armor plate and leak 
resistant fuel tanks and an improved Allison engine. 

As the air forces of the U nited States and Great Britain called 
for more and still more Airacobras, Bell Aircraft, in the middle of 
1941, swung into real mass production. In May, a new assembly 
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BELL AIRACOBRA 

This single-seat interceptor fighter is powered with an Allison engine. 

plant had been completed, and by midsummer was in full operation. 
Early in 1942 the company's production was carried on in several 
plants. A further large expansion of production space was initiated 
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in October , 1941, and was ordered ru hed to completion when Amer
ica entered the war. 

Emplo ee "·ere added at a greater rate, proportionately, than 
floor pace wa acquired. The compan realized that not enough men 
would be a' ailable to meet future need and within a matter of days 
women ' orker were being emplo ·ed for production departments. 
That procrrarn wa crraduall e..'i:pancled and women were engaged in 
light a mbly, electrical \· ark and fab ric attachment. 

SAVING TIME IN PRODUCTION 

With this conveyorized paint dipping equipment, Bell Aircraft Corporation can 
double-dip paint thousands of small Airacobra parts each day. 
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Bell Aircraft's assembly lines featured t raight line p roduction, 
with sub-assemblies flowing into the final as embly line at the proper 
points. t the new assembly plant, drag-chain conveyor lines were 
built into the floor and carried wheeled dollies down the line a var
ious operations were performed. Another production improvement 
adapted to aircraft industry needs was an overhead conveyor s ·stem 
to carry parts and materials to fabrication departments and the a -
sembly lines. Nearly a mile long, thi s conveyor daily delivered ton 
of parts and materials. Another conveyor wa u d to "double-dip
paint" small parts instead of spraying them. 

Redesign of about 30 per cent of the iracobra to enable 100 p r 
cent lofting was one of the first steps taken by Bell A ircraft to achie e 
mass production. This required making a template or pattern for 
each one of the 9,000 parts that made up this fighter plane. As a re
sult of this method a workman could take the pattern for any part, 
and easily make the piece to match it. 

Bell Aircraft pioneered in the development of a flush riveting 
technique suitable for mas production of high performance aircraft. 
It involved an improved method of dimpling and the development of 
a new machine to turn out 400,000 rivets a clay, resulting in an 8o 
per cent reduction in rejections. A pantograph router was developed 
which traced a template on one table and accurately cut complicated 
parts out of aluminum alloy sheets on another table. The handwork 
required to sew the fabric covering to the control surfaces of the 
Airacobra threatened to become a serious bottleneck until Bell A ir
craft engineers developed a simple device to force a thin retainer 
strip into a channel in a rib extrusion to hold the fabric in place. 
This device was made available under license to other manufacturers 
in the industry, as were other Bell Aircraft developments. The Farn
ham Spar Cap Milling Machine, also developed by Bell Aircraft 
engineers, cut the time needed to mill wing spar cap extrusions to 
five per cent of former time requirements. 

Boeing Aircraft Company, Seattle, Wash. , continued and greatly 
increased production of its famous Flying Fortress four-engine, long
range bombers during 1941. Early in 1941 the last of the model 
B-17D Flying Fortresses were completed. A group of the B-17C 
models named "Fortress I's" by the British, were delivered across 
the Atlantic to the R. A. F., where they won immediate acclaim in 
many actions. Germany got her first taste of the effectiveness of this 
substratosphere heavy bomber when an R. A. F. Fortress squadron 
scored hits on the battleships Scharnhorst and Gneisnau in the harbor 
of Brest , from high altitudes never before used in warfare. Flying at 
35,000 ft ., the Fortresses were almost out of sight and hearing o"f 
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the ground and were out of effective reach of both anti-aircraft fire 
and interceptina azi pursuit . 

Even more im portant than the spectacular part these ships were 
pia ·ing in the E uropean war wa the introduction, in September, 
I94I , of the new B-I7E F lyina Fortre de c.ribed by the vVar De
partment a ' bigger and more dead!)' than an of its predecessors in 
the notable Boeina Flying Fortre erie . Thi new ship was not a 
lone experimental model but the first of a huge production series that 
early in I942 "a rollin a off enlarged production lines in steadil) in
creasing 'olume. record in te ting was accomplished with the fi rst 
B-r7E when the hip wa rolled from the plant , had a complete en
g ine and g r und te t and took to the air on the same day. F or the 
quantity production of thi airplane, Boeing had installed in one of 
it plants alone some ro ooo ooo ' ' orth of the most modern prduc
tion machinery obtainable as well as assembly jigs, dies, machine 
fixtures a nd handling fixtures, all special!) de igned fo r rapid produc
t ion. The Boeina tooli ng department, ' ' orkina under forced draft, in 
rz months desianed and manufactured some 40 ooo such jigs and 
tools, to fit the requirement of the new volume production. 

MASS PRODUCTION OF HEAVY BOMBERS 

One of the Boeing Aircraft Company 's plant!j showing assembly of the B-x7E 
Flying Fortresses. 
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BOEING Br7E FLYING FORTRESS 

~n I94I' there was created a unique "production pool," in which 
Boemg, Douglas ar~d Vega cooperated in the ma_nufact~re of com
pletely assembled, tdentical B-17 airplanes . Boemg-des1gned. tool~ , 
jigs and dies were made available to the other manufacturers 111 thts 
"patriotic cooperative." 

With the_ advent of true mass production in the aircraft indust~y, 
the new Flymg Fortress was broken down into many separate umts 
to facilitate subcontracting and more efficient assembly. Subcontrac
to~s ~nd supplie:s in virtually every part of the United States w~re 
shtppmg everythmg from small bolts and nuts to completed outer wmg 
panels and engine nacelles to the final assembly plant. Earlier For
tresses had been built more or less as complete units in one jig as
sembly line. In the new B-r7E, through the use of newly designed 
tools and breakdown jigs, the fuselage had been broken up into three 
main sections, which in turn were a combination of many smaller 
sections assembled in minor break-down jigs. Each of the three main 
fuselage sections was assembled in a separate jig, enabling many more 
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I. 
THE BOEING 314 

·Pan American Clipper ship for ocean passenger service, powered by four I ,soo h.p. 
Wright Cyclone engines. 

men to work at one time on what was actually the same airplane. 
Aside from the increase in manhours thus available for each ship, 
this break-down also speeded production by allowing more efficient 
use of available space. Each of these main fuselage jigs was du
plicated many times, with dozens of copies of each. From these jigs, 
completed body sections flowed in orderly succession on installation 
cradles on tracks to a joining position. After joining the body sec
tions, the bodies were mounted on specially designed assembly jacks 
on the final assembly floor. Through the use of these jacks, each 
completed fuselage could be lowered to floor level for final reaming 
of wing terminals and installation of the hundreds of small items 
necessary to these huge planes. After completion of wing installa
tion, the electric jacks raised the fuselage to a position high enough 
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to permit installation of the wheels and tai l assembly . The entire 
process was planned toward the end of producing in quantity. 

Boeing installed millions of dollars worth of the most modern 
heavy machinery available. H uge hydraulic draw presses and 
multiple-action mechanical presses now do the work of the old drop 
hammers, and would in time eliminate hammers fo r all but special 
experimental work. The large t press in use, a s,ooo-ton monster, 
could do the work of a whole battery of drop hammers. As an ex
ample, one of the new multiple-action mechanical presses could turn 
out four parts per minute, where the drop hammer requi red an average 
of 30 minutes, for just one of the same parts. T he switch-over to 
heavy presses has not been an overnight process by any means. The 
use of this type of equipment in the automotive indu try had been in 
connection with sheet steel, an easily worked metal, whereas the a ir
plane industry was working with aluminum alloys and stainless steel. 
Further, airplane parts must be fo rmed accurately and with infinitely 
finer tolerances than automotive factories have used. 

One Boeing designed and built machine, which was in use in other 
plants as well, was the circumfe rential hydro-punch, an ingenious 
gadget that punched circum ferential sti ffeners wi th a dozen or more 
holes and trimmed the ends in one easy operation. T his process which 
by old methods meant punching out each hole one at a time, had been 
speeded up by this hydro-punch. .Boeing turned out more of these 
stiffeners in one day than old methods could produce in a month. 

In the matter of "skinning" the broad wings of the Flying 
Fortress, another interesting automatic machine was designed. Sheet 
Alclad (aluminum alloy) came to the plant in long sheets. To speed 
production these sheets were automatically spot-welded together to 
form a covering panel for one whole inboard wing section. In opera
tion, this machine resembled more than anything a huge sewing 
machine, automatic in operation, which made neat rows of spot-welds 
and permanently fastened several sheets of aluminum alloy together. 

The B-r7E Flying Fortress was basically the same B-17 type as 
had been used by the Army Air F orces and the R. A. F. , but was con
siderably modified to incorporate latest developments in aerial fight
ing. In place of the original vertical tail, a new tail surface design, 
including a long dorsal fin extending almost half way forward on the 
body, was used and in place of the knife point fuselage a deadly new 
tail " stinger turret" was housed in the end of the ship. Previous gun 
emplacements were augmented by power-driven heavy calibre turrets 
on both top and bottom of the long cylindrical fuselage. 

The first weeks after America's entry in the war saw Boeing 
Flying Fortresses in action. Captain Colin Kelly's heroic bombing of 
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THE BOEING STRATOLINER 

A 38-place transport for substratosphere operations. It is powered by four Wright 
Cyclone engines of 1,100 h.p . each. 

the Japanese battleship "Haruna" was accomplished with a B-17, and 
later dispatches told of many additional aerial missions carried out 
by these four-engine bombers. A House Military Affairs subcom
mittee reported February I, 1942, for instance, that "within the past 
two weeks the U. S. Air Force on six assigned missions, using from 
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three to nine B-I7 airplanes each, destroyed I3 enemy airplanes, two 
lighters, two transports and one tanker, and damaged one battleship, 
one cruiser, one transport and a tanker, losing a total of only three 
planes." 

Other military aircraf t built by Boeing duri ng the year included 
a large number of Douglas-designed DB-7B's, known in the R. A . F. 
as "Boston III 's." Two Wright Cyclone I4's, of I ,6oo h .p. each, 
powered these fast, all-metal light bombers. 

The ·Boeing Company continued its extensive strata-chamber re
search, and early in I942 completed a new cold room for the testing 
of full size aircraft components. Capable of maintaining a temper
ature of minus 70 degrees F ., thi s room also was connected to the 
newly enlarged strata-chamber, part of which now could be reduced 
not only in pressure to simulate high altitudes, but could be used as 
well for testing under combined low pressure and low temperature 
conditions. R egulation of humidity also was possible in th is newly 
enlarged chamber. These two chambers were helping immeasurably 
in the testing of new equipment fo r the F lying Fortresses, which early 
in I942 were the only substratosphere bombers in service anywhere 
in the world. 

The fleets of four- engine Boeing Stratoliners and Strata-Clippers 
in service with TWA and Pan American Airways respectively, con
tinued to give high speed servi ce in "above the weather" fli ghts across 
the continent and to South America. These ships remained the only 
cabin-supercharged commercial airplanes in service anywhere in the 
world. Carrying 33 passengers and a crew of five, the Stratoliner and 
Strata-Clipper were basically similar in design and appointments. 
Four I,Ioo h .p. Wright Cyclones powered these all-metal low-wing 
ships, which had a top speed of 250 m.p.h. The body diameter was 
I I y;; ft., giving the cabin a width slightly greater than that of a mod
ern streamlined railway train . The overall length was 74 ft. 4 in. , 
wing span I07 ft . 3 in., and overall height 20 ft . 90 in. Weight 
empty was 30,000 lbs., gross weight 45,000 lbs. Night accommoda
tions were provided for 25 passengers, with 16 upper and lower 
berths plus 9 individual reclining chairs. 

Take-off distance of the Stratoliner and Strata-Clipper (Models 
307-B and S-307) when equipped with I,roo h.p. Wright Cyclone 
GR-I82o-GI05-A engines was 927 ft., rate of climb with four 
engines I,2oo ft. per min ., with three engines 6oo ft . per min., and 
with two engines I I3 ft., per min. Service ceiling was 24,000 ft. 
with four engines, I6,350 ft. with three, and 7,950 ft. with two en
gines. The max imum range with reduced payload ( I7 passengers and 
baggage) was 2,340 mi. Automatic cabin supercharging in the ships 
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X B T-1'7 
BOEING PRIMARY AND BASIC TRAINER 

Model 
0 

is powered by a Lycomi~g 225 h.p. engin~. The 91 is powered by a 
9 Pratt & Whitney 450 h.p. engme. 

maintained comfortable low-altitude atmospheric conditions for pas
sengers and crew during upper level flight, at altitudes of from 14,ooo 

to 20,000 ft. 
With the completion of an additional six Boeing Model 314-A 

Clippers during 1941 the fleet of these 42-ton flying boats in world
wide service was doubled. Pan American Airways used nine of these 
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BOEING TRAINER PT-r3B 

The PT-r3B has a Lycoming engine. The PT-r7 has a Continental 22 0 h .p. engine 
The PT-r8 has a Jacobs 225 h .p. engine. · 

Boeings on their Atlantic, Pacific and African service. Three of this 
last series of six were re-sold to British Overseas Airways for Empire 
communications service, and it was, in fact, one of these ships in 
which Prime Minister Winston Churchill flew back to England after 
his historic visit with President Roosevelt in Washington. The 
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314-A's delivered several months ahead of schedule during 1941 were 
basically similar to the fi rst si.x Clippers delivered, but had larger 
engines, a new laminar flow type propeller, increased fuel capacity 
and innovations in interior design and arrangement. The first six 
Pan merican Boeing Clippers were modified into 314-Ns during 
1941, with the add ition of new engines and greater gas capacity. 

Boeing Model 314- 's and 314's in service with Pan American 
irways at the end of 1941 included the A tlantic Clipper, Pacific 
lipper, American Clipper, Yankee Clipper, Dixie Clipper, California 
Iipper, Honolulu Clipper, Anzac Clipper and Capetown Clipper. 

Con truction and delivery of Army and avy primary trainers 
from the M idwest plant of tl1e Boeing Company continued through
out 1941 in record quantities. PT-17's and PT-18's for the Army, 
powered by Continental R-670 and Jacobs R-775 engines respectively, 
were going into service in many Army primary training schools. 
The new avy primary schools at Jacksonville and Corpus Christi, 
Tex., were getting, in addition to other new Navy flight training 
centers, increasing numbers of N2S-2 and N2S-3 trainers, basically 
similar to the rmy PT-17 and PT-18 except for minor modifications. 

Brewster Aeronautical Corporation, Long Island City, N. Y., 
placed in operation a new plant, as it went into production on two new 
long-range dive-bomber models. They were the Brewster Buccaneer 
SB2A-1 for the U . S. Navy; and its export counterparts the Brewster 
Bermuda, being built in quantity for the Royal Air Forces of Great 
Britain and the Netherlands East Indies. Both the Buccaneer and the 
Bermuda were two-place aircraft each powered with a 1,700 h .p. 
Wright Cyclone 14 engine. The Navy Buccaneer differed from the ex
port, its counterpart, in that it was designed for operation from air
craft carriers, whereas the Bermuda was designed for landbased oper
ation. It was disclosed officially that both had a range of approximately 
2,500 mi. and were capable of carrying a 1,000 pound bomb. A distinc
tive feature of the design was the enclosure of the bomb load entirely 
within the fuselage with the resultant elimination of drag which would 
be encountered if bombs were carried externally in racks suspended be
neath the belly of the ship. The internal enclosure of the bomb load 
was introduced in the SBA-1 developed by Brewster for the U. S. 

Navy in 1935. 
Both the Buccaneer and the Bermuda were equipped with braking 

flaps to slow speed in dives on targets, bullet-proof fuel and oil tanks, 
armor plating for pilot protection and bullet-proof windshields. 

During 1941 , the company completed delivery of Brewster Buffalo 
single-place, single-engine fighters, powered with 1,100-1,200 h.p. 
Wright Cyclones, to the U . S. Navy and the Royal Air Forces of 
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THE BREWSTER BERMUDA 

Great Britain and the Netherlands East Indies. The Buffalo, named 
by the Briti sh for the water buffalo of the Far East, saw service on 
practically all the fo reign fighting fronts and received high pra ise 
from both British and Dutch pilots for its speed, fire-power and 
maneuverability. Buffalos were used initially fo r the protection of the 
British Isles during the early raids on London and later were em
ployed by the R.A.F. in Libya and at Singapore. 

In both the latter sectors, they outperformed superi or fo rces of 
German Messerchmitts of the I09 and I IO types, coming off vic
torious against odds as high at times as 5 and IO to r. Press dispatches 
from Singapore particularly praised the ease of handling of the stubby 
little ships and their ability to "turn inside" enemy aircraft . Similar 
reports came frequently from Java and other points in the Dutch East 
Indies where the Buffalo was used in combat. 

Developed originally as a shipboard fighter for the U . S. Navy, 
the Buffalo was equipped for export use with four .so cal. machine 
guns, two installed in the wing and two firing through the propeller. 
Speed was about 350 m.p.h. Bullet-proof tanks and windshields as 
well as armor for the pilot were standard equipment. 

In addition to producing the Buccaneer, Bermuda and Buffalo 
models, the Brewster Company continued to produce outer wing 
panels, wing-tip floats and braces for a prime contractor. A production 
problem involving the backing-up of rivets and the inspection of rivets 
in the wing panels was ingeniously solved by the employment of I 5 
midgets whose small size enabled them to work with ease in cramped 
quarters which quickly tired normal-sized men. The subcontract for 
the wing panels was the only remaining vestige of the previous nature 
of that type of business in which the company had engaged. At one 
time subcontracting constituted approximately 90 per cent of the com-
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pany' production. The ole remaining ubcontract comprised less than 
ro per cent of ale . Brew ter' own ex perience as a subcontractor 
toad it in good tead in cooperatino- with the Go' ernment's desires in 

placing it Buccaneer and -Bermuda model in production. Approxi
mately 45 per cent of these model are furn i hed by outside vendors. 

The new factory \\a trictly an a sembly plant. It modernity was 
attested to by the fact that all ar rangements had been made for e.,"<ten
sive emplo ·ment of women on the ub-a sembly and assembly lines. 
Early in 1942 several hundred \\ omen were employed and others 
rapidly being trained fo r ub-as embly and production line jobs. 

Brew ter pioneered amono- manufacturers in the construction of a 
modern airport adjacent to it plant by becoming the first of the na
tion's aircraft manufacturers to employ the soi l-cement process in the 
construction of runway . This process involved the use of approxi
mately ro to 15 per cent cement mixed with the soil, and enabled the 
company to effect a saving of upward of 40 per cent in cost over con
ventional macadam or concrete. Equally as important was the saving 
in time. The new airport with three runways of about 3 ,000 ft . each 
in length was bui lt in the unusually fast time of five months from the 
day the grading operations were tarted. The normal time for build
ing an airport of th is type was a year or longer. Following the com
pletion of the hard surfacing, the ferti le top-soil, stripped off dur
ing grad ing operations, was replaced between the runways and a 
fine grade of grass seed sown. The field resembled a huge park lawn, 
transversed by the runways . 

AT ONE OF BREWSTER'S PLANTS 

Combat planes leaving the assembly line. 
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To train both men and women for work at the new as embly plant 
the Brewster company cooperated with a local high school in th 
establishment of training courses. Obtaining fund both from the 

tate of P ennsylvania and the Federal Government, the school system 
set up courses on a 24 hour-a-day, round the clock basis. 

Production of aircraf t in the modern era was the thi rd succe sive 
phase of transportation in which Brew ter had engaged ince thr 
original company was founded. T he company wa a continuat ion of a 
manufacturing enterprise started in r8 IO by J ames Brew ter of ew 
Haven, Conn . T he orig inal product was carri ages which were built 
continuously from 1810 to the early part of thi s century . F rom 1826 
on, most of the manufacturing act ivities of the company wer carried 
out in New York City. In 1907, the company switched its product ion 
to the manufacture of automobile bodies, and in 1920 entered the air
craft field with the start of work on a N avy contract fo r seaplane floats. 
About the same time the company built the famou Cigarette IV, fi rst 
all metal motorboat which won the P resident's Cup race in 1924. I n 
1932, the aircraft division of Brewster was purchased by J ames Work , 
now chairman of the board, and three associa tes. T hey organi zed the 
Brewster Aeronautical Corporation. Some of the carri ages on which 
the orig inal reputation of the company was built were still in daily 
service near Central Park in New York. 

Cessna Aircraft Company, Wichita, Kans. , was in production on 
military contracts and continuing its program of expanding plant 
facilities. In the commerci al field, Cessna continued production of the 
C-145 and C-165 Airmaster models, as well as the Cessna T -so twin 
engine model. The C-145 Airmaster was a 4-place cabin high-wing 
monoplane with wing, tail surfaces and landing gear of full cant ilever 
construction. Its gross weight was 2,450 lbs. and it was powered w ith 
the 145 h.p. Warner Super Scarab engine. The C-145 had a cruising 
speed of 15 r m.p.h . at optimum altitude and was available with a range 
of from 525 to 785 mi. The C-165 model of the A irmaster was similar 
to the C-145 except that it was powered with the 165 h.p. Warner 
Super Scarab engine. Gross weight remained the same, cruising speed 
was increased to 157 m.p.h. at optimum altitude, with a range of from 
485 to 725 mi. Take-off and climb were improved by the increase in 
horsepower. The 4-place Airmaster had a span of 34 ft. 2 in., length 
24 ft. 8 in., and gross weight of 2,450 lbs. The Cessna T-50 Twin 
cabin monoplane was manufactured as a twin-engine trainer for both 
the U. S. Army and the Royal Canadian Air Force. The commercial 
T-50 was powered 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 
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CESSNA T50 

\ , ___ 
CESSNA T-so 

A twin-engine personal transport , carrying five , and powered with two Jacobs 
engines of 225 h.p . each. 

and baggage, with a range of from 750 to I,ooo mi. Stated cruising 
speed was 191 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 construc
tion lent itself admirably to easy maintenance and repair as well as 
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rapid, economical construction. The T-so had a span of 4I ft . II in., 
length 32 ft. 9 in ., and gross weight of S,Ioo lbs. The T-so was al o 
available as a military airplane, a trainer, ambulance, personnel trans
port or photographic airplane. 

Consolidated Aircraft Corporation, an Diego, Calif., early in 
1942 was expanding, at a progressive rate of speed production of the 
4-engine long-range .B-24 Army bomber and long-range Tavy patrol 
bomber flying boats. Mechanized assembly lines for these warplanes 
were to speed up mass production in both the old and new plant space 
at San Diego. At the same time Consolidated was to manage and 
operate a huge blackout plant in the M idwest, where the B-24 
bomber was to be assembled from parts turned out by motor car 
companies and other non-aviation subcontractors . The number of 
Consolidated employees had increased by tens of thousands in a few 
months period, and other thousands were being hired and trained 
by the company. 

The 4-engine B-24 A rmy bomber was used by both the U . S. 
Army Air Forces and the R. A. F. The British named it Liberator. 
The Consolidated 4-engine PB2Y was suppli ed to the U. S. avy 
in numbers. It was known as the Coronado, and was a long-range 
Navy patrol bomber. The Consolidated 2-engine Navy patrol bomber 
was known as the Catalina. 

On the B-24 production line the assembly of the fuselage was 
riveted to the wings and the airplane was completed while on the 
line. E ven the work platforms moved along with each plane. Other 
conveyor lines were installed for assembling the fuselage nos~ seg
ments and for putting them together into a single nose assembly. 
The same type conveyor lines were operating for the wing center sec
tion and the fuselage tail assembly. 

The twin-motored Catalinas and the four-motored Coronados 
also were subjected to assembly line treatment, but the final stages 
of their assembly were accomplished with the nearly completed planes 
rolling on their own beaching gear. One of the biggest contributing 
factors in the speed-up of Consolidated land bomber production was 
the streamlining of the assembly of the nose section. With the excep
tion of the wing, the nose section was the most important part of the 
bomber. In it were concentrated most of the vital installations in the 
plane. There thousands of separate parts connected and intersected. 
Previously, the nose section was assembled as a shell and the "insides" 
put in on the final assembly line. This meant that in order to get any 
kind of production at all, a large crew of men had to crowd into the 
limited space of the nose and make the many installations. That was 
changed, and output jumped encouragingly. The nose shell was 
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a embled a before, but in tead of being riveted together, it was 
merely fa tened temporarily in a kind of "fitting" operation. T hen 
the hell was taken apa rt and the two sides, the top and the floor were 
sent down eparate a sembl line . Here at various stations the nose 
ection in tallat ions were made. O nly a few parts were put on at 

each tation, but when each panel reached the end of the line and 
the ection was r iveted together permanently the nose was a complete 
a embly. Lost time due to crO\ ·ding and \\ aiting was eliminated. 
The in tallat ions were made out in the open where there was plenty 

f pace and bette r and fa ter in pection was possible. ub-assembl ies 
were fed in from departments on either side of the lines, and whole 
uni t were fitted into the nose rather than just indi idual parts or 
in tallat ions. 

n example of the sub-assemblies was the control pedestal. In the 
pa t, thi panel '' as assembled inside the nose section, but under the 

SPEEDING UP WAR PRODUCTION 

View of one of Consolidated Aircraft Corporation 's assembly lines showing the 
huge fuselage of a B-24 Liberator four- engine bomber moving steadily forward on 

a monorail conveyor. 
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CONSOLIDATED LIBERATOR B-24 

This long-range bomber carries a crew of six to nine and is powered by four 
Pratt & Whitney engines of 1,2oo h.p. each. 

new system it was assembled completely in a sub-assembly depart
ment on a jig that was an exact duplicate of the final panel. All the 
wiring was attached and all that remained was for the entire panel to 
be fitted to the nose floor as it moved down the line. 

Corners were cut in the work of wiring the airplane, too. Previ
ously all wire was enclosed in metal conduits to protect radio wiring 
against interference. By the new method the wiring was merely 
padded where it passed a bulkhead. This not only saved considerable 
time but it was found that when a bullet pierced the conduits it almost 
always shorted out the wires. Under the new method when a bullet 
passed through the wires it only parted the several strands and rarely 
damaged the circuit. 

The dull camouflage paint adopted early in 1942 cut by 6o to 8o 
per cent the time needed to paint an airplane. Spot-welding was being 
used on an increasing number of parts. A newly designed horizontal 
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piercing die reduced by 90 per cent the t ime required to put holes in 
cer ta in sheet metal parts . The use of infra-red light for dry ing paint 
cut the t ime for th is operation down _ urpri ina ly . 

O ne Con olidatecl department. which for merly used separate jigs 
for d ri lli ng holes in the g unner · fl oor and gun rings. under the new 
pract ice u. eel a fi xt ure which held both a emblies and b) doing so 
cut 30 per cent o ff the d rilli ng t ime. Another department designed a 
new die \ ·h ich accompli heel in one operat ion what fo rmerly r equired 
four operati on . In this sam e depart ment a row of screws in the pilot's 
encl osure, once formerly g roun d off . wa cut o ff with a special cutting 
tool. saYing 65 per cent o f the t ime requi red. 

The la rge plant tool room wa de-cent rali zed so that each depart
ment had its own tool room and could tell just how the supply of tools 
and detail pa r ts stood. Blueprints were beina replaced by pictures o f 
the completed assembly with all component parts labeled and num
bered . T he workman could tell at a glance what the assembly looked 
like, just where each part went and when it should be put on. This 
was particularly advantageous in an industry with such a large per
centage of inexperi enced labor. R ivet machines were being operated 
24 hours a day, the shi fts of the operator s so staggered that the 
machines were in cont inuous motion . 

I ncreasing numbers of parts were being pre-drilled, thus saving 
time which was previously taken up by hand-drilling each hole at the 
assembly table. Cables which form erly had hand spliced terminals 
were machine swaged. This operation was not only faster but it re
sul ted in a higher effi ciency. Automat ic cable testing replaced old
fashioned hand-operated lever apparatus. 

In making sheet metal blanks, Consolidated production engineers 
developed an inexpensive method of making blanking dies, using plo:V 
steel puncl1es and k irksite dies. The outstanding feature of th1 s 
method was that it did not require skilled tool makers. 

Another Consolidated development was a fixture fo r constructing 
skin stringer segments. This fix ture supported parts in proper rela
tion to each other and provided drill hushing holes for drilling all 
holes in the part s. The drill bushing holes had been made lar?"e eno~tgh 
to rivet through a fter the bushing was removed, making tt posstble 
to complete the drilling operation before removing the part from the 
fix ture. 

Even the anodi zing process at Consolidated was placed on a con
veyor system , running to the paint conveyor. That made it necessary 
to handle the material only once, inspection and unloading being ac
complished at the point where the metal \ovas transferred from the 
anodizing conveyor to the paint conveyor. 



286 A IRCRAFT YE R BOOK 

I~----· --10 4 

~ DWD· 
CONSOLIDATED CATALINA PBY 

. .,. 

A patrol bomber powered by two Pratt & Whitney Twin Wasp engines. 

l 
fb 

Vastly important in the war production program was the training 
of new employees. Consolidated's program had been expanded rapidly 
to reach even prospective employees, men already at work and lead
men, foremen and supervisors. The instruction brought immediate 
results in better and safer production, better and safer airplanes. 

Culver Aircraft Corporation, Wichita, Kans., early in 1942 was 
planning further expansion of personnel which had increased 135 per 
cent in 1941. The company had a contract with the U. S. Army Air 
Forces, and was in production on two models, the Culver LCA pow
ered by a 75 h.p. Continental engine and the LFA powered by an 
8o h.p. Franklin engine and completely equipped with an electric 
starter, generator, battery, navigation lights, cabin heater and venti
lators. The company extended its field of distributors at home and 
abroad, chiefly in South America. 

Curtiss-Wright Corporation's Airplane Division, Buffalo, N. Y.; 
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CULVER LCA-LFA 

A two-place tandem trainer, Continental or Franklin powered. 

expanded manufacturing space 400 per cent in 1941 . Supplementing 
Plant r, new plants were put in operation. All these plants were 
operating on a 3-shift basis early in 1942· Production was increased 
periodically as reservoirs of parts were built up in various departments 
and larger quantities of raw materials were received. The Curtiss 
P-40B, C, D, E and F models of single-place pursuit planes for the 
U. S. Army Air Forces and the R. A. F., were on production lines 
which were maintained with increasing daily output through the model -
changes. For the U. S. Navy air forces the Curtiss SB2C-r Helldiver 
dive bomber was completed and test flown. The S03C-r Seagull 
scout observation was put in production early in I942. One plant was 
in production on the 0-52 high-wing observation plane for the Army. 
Th~re also were being produced, besides pursuits for the Army, 
vanous export orders, including the Curtiss Hawk 8r-A Tomahawk 
and Curtiss Hawk 87-A Kittyhawk for the R. A. F. 



:288 AIRCRAFT YE R BOOK 

CURTISS 0-52 ARMY OBSERVATION 

It is powered with a Pratt & Whitney engine. 

At another plant the Curtiss C-22 was niodifl.ed into the SN C-r 
trainer and put into production for the Navy. The AT -9, a twin
engine transition trainer was in quantity production for the Army. 
The experimental C-20 transport was modified and put into quantity 
production as the C-46 cargo transport for the Army. In 1942, new 
pursuit models were to go into production along with the C-46. One 
plant was to continue full-out production of the S03C-r, while an
other was to carry on quantity production of the AT -9 and SN C- I. 

Many thousands of employees were on the payrolls of the Curtiss
Wright airplane plants. The Curtiss P -40D pursuit plane, Allison
powered, produced in quantity in 1941, entered active service with the 
air forces of the United Nations and accounted for repeated victories 
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CU RTISS CARGO TRANSPORT 

The C-46 version is Pratt & Whitney powered. 

against Axis squadrons in war theaters in China, Malaya, Dutch E ast 
Indies, the Philippines and Libya. A new model, the Curtiss P-40F, 
was powered by the Packard Rolls-Royce Merlin, and had bullet
proof windshield and leak-proof gasoline tanks. 

The Curtiss C-46 Army cargo transport had a wing span of ro8 
ft. and a gross weight of more than so,ooo lbs. It could carry more 
than 36 fully equipped soldiers. The Curtiss AT-9 advanced trainer 
was powered by two Lycoming engines. The SB2C-r Helldiver was 
powered by a Wright Cyclone 14 engine and was intended for service 
aboard Navy carriers. The SN C-r Navy trainer had a Wright Whirl
wind engine. 

Douglas A ircraft Company, Inc., Santa Monica, Calif., early in 
1942 was in full -out production on several types of bombers for the 
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CURTISS HELLDIVER 

This Navy Dive Bomber, SBzC-r, is powered with a Wright Cyclone 14 engine. 

Army and Navy air forces as well as others among the U nited Nations. 
Employees and factory space had more than doubled in the last I 2 

months. Combined with a highly developed manufacturing technique 
as a result of years spent in perfecting design and construction 
methods, these rapidly expanding facilities were calculated to meet 
the air force requirements for certain types and models of combat 
aircraft which months before America's entry in the war had proved 
to be superior to similar machines in enemy use. Douglas combat 
and transport planes were in active service on all continents. 

Vast expansion had taken place in the main Douglas plants. There 
also was a new plant near by where facilities were being doubled. 
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CURTISS WARHA WK 

It is the P4oF. 

Another plant in the Midwest, was to be operated by Douglas for 
production of 4-engine bombers. The company also had several sub
contractors, among them motor car companies turning out sub-assem
blies for bombers. Some of the parts produced under subcontract re-' 
quired specially designed railroad -cars, with end-doors, raised roof, 
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CURTISS MODEL 21B 

An interceptor fighter with a Wright Cyclone engine. 

steel flo ors and racks to which the assemblies could be bolted for trans
portation. 

Among the many new Douglas manufacturing facilities were high
speed mechanized conveyor systems which, with radically rearranged 
assembly lines, speeded production greatly, and reduced by as much 
as 50 per cent the man-hours required for certain assembly units. 
Assembly line "time tables" thus were made possible. The Douglas 
warplanes were not even sidetracked for camouflaging, which was 
carried on as they moved down the assembly line. Another ingenious 
machine, the Guerin Press, was announced early in I94I. Developed 
by Douglas, this monster, equipped with revolutionary rubber mats 
which acted as female dies, could form and cut as many as 44,000 



THE AIRCR FT M F A T RI G I D STRY 293 

~ .. .. . ' 
\ ._ : 

r------J··· . . .. .. -· . -· - ·- - - --·.__ ____ -f 

.-·. 
' . 
~ .,.~ 

CURTISS MODEL 22 B 

A Wright Whirlwind-powered combat trainer. 

plane components every 24 hours, under pressures ranging up to 
ro,ooo,ooo lbs. 

The Douglas company made an important contribution to stand
ardization tending to speed up production when in 1941 it released 
to all other American companies its specially developed method of 
flush-riveting with roo-degree rivets. The system reduced resistance 
and increased speed. 

The Douglas attack bomber, A-20 for the American services, DB-7 
and Havoc on the Royal Air Force honor rolls, was officially charac
terized by the -British Air Ministry in these words: "The outstanding 
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CURTISS 25 A TRAINER 

It has a Lyco ming engine . 

performance and excellent flying qualities of these aircraft have made 
them very popular with pilots of the R. A. F . fighter command." The 
Douglas Havoc was the plane which provided the solution to the 
question of how to stop the German night-raiders over England. 

The Douglas dive bomber-Army A-24 and Navy SBD-was 
credited officially with being one of the nation's most important war 
craft. Of this and the attack bomber the Harter Committee, in its 
report made public in February, 1942, stated officially: "In the light 
bomber field, the A-24 dive bomber and the A-20 attack bomber made 
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by Douglas also are superior to any enemy planes in their class, ac
cording to Army tests. The A-20 is so fast that the British use it as 
a night fighter under the name of Havoc. Combining the best features 
of the attack plane and a light fast bomber, the A-20 is designed 
for use with ground troops, speeding ahead to bomb hostile ammuni
tion dumps, bridges, troop concentrat ions and larger obstacles than 
demand the use of dive bombers." 

Douglas li ted another out tanding mili tary accomplishment dur
ing 1941. This, the completion and fi rst flight of the mammoth Douglas 
B-19 bomber, turned a new page in all aviation history. W eighing 
82 tons, twice as much a an) aircraft in the world, taking five years 
in the building, the gargantuan craft ga' e the world its greatest avi
ation thrill of the year on the da) of its fi rst test flight. .By early 
1942 it had flown many hours in rmy service. The B-19 was 
capable of transport ing 125 fully-equipped soldiers, and was pro
nounced capable of flying from ew York to E urope non-stop and 
back without refueling. Illu trat:lve of its size was the fact that its 
tai l assembly alone stood as high as a three-story building. The A rmy 
Air Forces u ed the B-19 as a flying laboratory for the further de
velopment of long range bombers. 

The Douglas B-19 was a land monoplane powered by four Wright 
D uplex Cyclone engines aggregating 6,8oo h.p. at 5,700 ft. Gas 
capacity was 10,480 gal. , increasing to 11,280 gal. with bomb bay 

DOUGLAS DIVE BOMBER IN U. S. MARINES 

The SBD-3, Navy scout bomber Dauntless, one of the most effective dive bombers 
in the world and superior to any "stuka" as yet used by the Nazi air forces. 
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DOUGLAS DB-7B- BOSTON 

tanks installed. It was equipped for.a crew of 10, and had a cruising 
range, on maximum fuel, of 5,845 mt. Its stated high speed was more 
than 225 m.p.h., cruising at more than 200 m.p.h. and service ceiling 
of more than 2o,ooo ft. Its gross weight was J40,ooo lbs. Its length 
overall was 132 ft. 4 in., wing span 212 ft., height overall 42 ft. Its 
main wheels were 96 in. in diameter. Its tricycle landing gear was 
retractable and the nose wheel was steerable. 

The Douglas DC-3 transports continued to be standard equip
ment on the major air lines, as well as in the transport services of 
the air forces. More than 120 DC-3 transports were produced in 
1941, and Government priorities had provided for continued produc
tion in 1942. 
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The swift and simultaneous expansion at Santa Monica and branch 
plants production lines mechanized and streamlined, spectacular new 
method and sign ificant new proce ses , cooperative programs evolved 
with other aircraft builders, vast and successful subcontracting to 
automotive concerns,-all those activi6es were accompanied by doub
ling and redoubling personnel to meet the needs of its rapidly-expand
ing plants. This was no small problem. With the aircraft industry 
moving ever-closer to the mass-production goal, jobs became more 
high! specialized, and it was possible to hire, place and promote men 
and women wi th one particular skill. To tap the huge reservoir of 
"trainables' which thereby became available, the Douglas Education 
Department cooperated closely with institu6ons such as high schools, 
colleges, trade schools, Y and CCC, in setting up short and in
tensive pre-employment courses in airplane manufacturing methods 
and materials. 

To enable its own employees to develop further their training and 
ability and "up-grade' into positions of greater responsibility, the 
compan) augmented its special educational classes and courses both 

THE DOUGLAS B-19 

Successfully flown in a series of exacting Army Air Forces tests in 19411 it was the 
largest boiPI;>er in the wQrlg, 
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DOUGLAS SBD-3 and A-24 

The SBD-3 is the Navy version and the A- 24 is for the Army Air Forces. 

within its plants and in public schools. Throughout the year these 
enrolled thousands of employees . In many cases, men needed at the 
new Douglas plants as precision machinists, or in other jobs that 
required high degrees of skill, were selected before the plants were 
completed and brought into other Douglas factories for apprentice 
training. 

With new personnel being hired rapidly, and new high-speed 
machinery being installed, still greater attention was devoted to 
safety measures and the elimination of potentially dangerous methods 
and practices. Full-time industrial safety engineers at each of the 
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DOUGLAS DC-4 

T his 42- place transpo rt is powe red with either fo ur P ratt & Whitney Twin 
Wasps or four Wright Cyclones . 

company's pla nts, a ided by volunteer safety inspectors in all depart
ments, were able to reduce industri al accidents and injuries. 

T he support and cooperation of employees enabled the Douglas 
company to go still further in conquering the "waste material" prob
lem. In 1941 the percentage of scrap to raw material handled de
creased 12 per cent from 1940 and 40 per cent from 1939, despite a 
tremendous acceleration of production which ordinarily would be 
accompanied by increased waste. Vast quantities of items such as 
rivets, screws, machine tailings, dural odds and ends, foundry dross, 
fittings, imperfect parts and accessories, formerly lost as scrap, were 
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DOUGLAS DAY -SLEEPER TRANSPORT 

Available either as a 21-passenger day plane (DC-3) or a 14-place sleeper (DS-T) 
th ese planes a re powered with two Pra tt & Whitney T win Wasp or Wright 

Cycl one engines. 

salvaged, sorted, reprocessed if necessary, and put to use in augment
ing production. 

Engineering and Research Corporation, Riverdale, Md., com
pleted development work on a new model Ercoupe, 41 s-CA , which 
was practically the same as the 415-C with the exception of substitu
tion of resinous bonded plywood for most of the sheet aluminum 
construction in the original model. Priority restrictions caused sus
pension of the metal Ercoupe production. Deliveries on the new 
model were scheduled for early 1942. Engines of 75 or So h.p. were 
to form standard increased power, with electric starters and generators 
as optional extra equipment. 
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THE ERCOUPE 

A Continental powered two-place plane for the private owner . 

Fairchild Aircraft Division of Fairchild E ngine and Airplane 
Corporation, Hagerstown, Md., changed over into full-tim e military 
production in 1941, and increased its output of two models many fold . 

T he F airchild M-62 A rmy P T -19 trainer was in daily use in 
p rimary training detachments of the Army Air Forces, which had 
several hundreds in the schools. The PT-19 was powered by the 
R anger aircooled in-line 175 h.p. engine. It was constructed of essen
tially non-defense, non-critical materials. In addition to the Army 
Air F orces, the Royal Norwegian Air Force in Canada used it as a 
standard trainer. Brazil, Ecuador and Chile also used the PT-19. 
The Chilean version was powered by a 165 h.p. W arner engine, and it 
replaced German trainers which the Chileans had previously used. 

Fairchild also completed arrangements with the Canadian Govern
ment for manufacture in Canada of the PT -19 powered by the Ranger 
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200 h.p. engine and designated the F airchild ornell. There it was 
to become the standard elementary trainer in the Canadian and Em
pire training program, replacing t wo obsolete types. As "elementary" 
training in Canada and Great Britain goes beyond the "primary" 
courses of the U . S., the Canadian F airchild was equipped wi th in
struments for night, cross country and bli nd night flying. In 1941 a 
limited number of the e tra iners was delivered to operators in the 
CPT program. 

The Fairchild 24, a four-place cabin monoplane !onlY popular 
among private owners, was designated C-61 by the rmy and num
bers were delivered to the armed forces of the nited ations a a 
light cargo and personnel t ransport. T hese planes early in 1942 were 
carrying out important missions almost daily in several combat zones. 
The C-61 was powered by the 165 h .p. Warner engi ne. Fairchi ld also 
contributed to the war effort by doing subcontract work for combat 
plane manufacturers. 

F airchild, like other companies, increased production by adding 
women to the payrolls of several manufactur ing departments. They 
were trained briefly and soon were doing rivet ing, sheet metal work, 
setting up work in jigs, as well as sewing fab ric covers fo r control 
surfaces and upholstery. Others were employed in the wood-worki ng 
department. The company planned to set up whole departments of 
women employes as quickly as women could be trained as supervisory 
personnel. 

Fleetwings, Inc., Bristol, P a., started preliminary production on 
its basic training plane BT-12 for the Army Air F orces, the first 
stainless-steel military airplane ever built. A large number was 
ordered by the Army. The airplane had a wing span of 40 f t ., was 
29 ft. in length, and was powered by a 450 h .p. P ratt and W hitney 
engme. 

Fleetwings was also in large-quantity production on aircraft parts, 
principally control surfaces, of both aluminum alloy and stainless 
steel. The parts were for many of the leading military airplane 
manufacturers. 

The management at Fleetwings effected a number of maj or ad
vances in the plant to assure the maximum production of aircraft 
parts. N ew, effici ent straight-line-flow production lines were installed, 
which more than tripled output of control surfaces. These lines, 
along with the other major improvements, enabled the company to 
maintain its record of keeping ahead of delivery schedules. 

Plant personnel was ex panded tremendously in order to meet the 
demands of the clay, and an intensive vocational training school was 
instituted to provide the necessary training for factory candidates. 
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FLEETWINGS BT-1 2 

A stainless steel basic trainer powered by a Pratt & Whitney 450 b.p. engine. 

In addition to manufacturing control surfaces, Fleetwings sup
plied hydraulic equipment to the aircraft industry, a great number of 
hydraulic valves being used on one fighter. 

Construction of a new manufacturing plant was started during 
1941. On completion in early 1942, the new unit was to double the 
capacity of Fleetwings. The new plant was a complete blackout struc
ture, illuminated by banks of fluorescent lights. 

A Fleetwings development was the series of straight-line-flow 
final assembly lines for the production of aircraft surfaces. Whereas 
surfaces previously were assembled on stationary jigs, under the new 
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GRUMMAN ]2F-r 
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A two- to four-place military plane powered with a Wright Cyclone engine. 
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THE GRUMMAN WIDGEON 

T his four-five place amphibian is powered with two Ranger engines of 2 00 h.p . . 
each . 

system they were assembled on portable jigs which moved from one 
station to another along the line, a trio of workmen performing 
specialized operations, such as drilling and riveting, at each station. 
These lines n1ore than tripled the output of airplane parts and made 
it possible to assign unskilled labor to line jobs, inasmuch as each 
man had to do only one or two specific operations instead of IS or 20 

formerly required on stationary jig assembly. Fleetwings also put 
into operation a number of electric arc welding machines to comple
ment the many spot and seam welding machines pioneered by Fleet
wings engineers. In installing arc welding, incidentally, Fleetwings 
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was obtaining 25 per cent faster production, with fewer man hours 
per plane or part. Scores of small, ingenious tools, such as rivet 
punches and rivet cutters were doing ro times as much work as 
previous tools invented by Fleetwings experts and helped substantially 
in increasing production. Fleetwings engineers also developed a 
method of forming stainl ss teel a irplane ribs on the hyd raulic rubber 
press, with a resulting increase in speed in producing this type of 
part. Previously, the ribs were spot-welded but by means of the 
rubber press, approximately r 5 ribs could be stamped out in a frac
tion of the time formerly required. 

F letcher Aviation Corporation, Pasadena, Cali f ., having perfected 
a revolutionary method of fabricating airplane structures from resin
ous bonded plywood, January, 1941, began flight tests of its new basic 
trainer which culminated in extensive military commitments later in 
the year. The Fletcher plane was completely skin-stressed, using 
large sheets of plywood to cover entire assemblies as a single unit. 
This plywood was developed by Fletcher under the name of "Plasti
ply." The veneers were laid at the optimum angle so that maximum 
strength was combined with extreme flexibility . . Bending even around 
the small radius of a leading edge was possible without using a mold 
or application of heat. The first Fletcher model was equipped with a 
285 h .p. Wright engine and a conventional landing gear. The design 
provided for engine installations ranging from r65 to 450 h.p. as 
well as for tricycle landing gear. 

Grumman Aircraft Engineering Corporation, Bethpage, N . Y., 
completed Plant No . 2, greatly increasing floor space. This plant 
soon was operating on a quantity production basis. During 1941, 
Grumman continued building single-seat fighters and utility amphibi
ans for the U. S . Navy, the Marines and the Coast Guard. ]2F and 
JRF amphibians were produced for the Navy and orders received for 
1942 delivery. A Coast Guard order for the "Widgeon," designated 
the J 4F- r, was completed and a subsequent order placed. Navy orders 
were completed for the F4F-3 and the F4F-4, the latter a folding 
wing version of the Grumman Wildcat shipboard fighter. This ship es
tablished a splendid record in Pacific war zones, the most spectacular 
example being their performance with the U. S. Marine Corps at 
Wake Island. Though heavily outnumbered, the Marine Corps pilots 
in their Grumman Wildcats downed many Japanese planes before 
Wake Island was surrendered to overwhelming surface forces of the 
enemy. 

Howard Aircraft Corporation, Chicago, Ill., early in 1942 was 
engaged in confidential work for the air forces. The company added 
many sq. ft. of final assembly floor space in 1941. All Howard com-
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GRUMMAN WILDCAT 

A one-place fighter. 

mercia! models, DGA-15P, DGA-15vV and DGA-15] were I?.anu
factured during the early part of 1941, until the expanding ~thtary 
program restricted commercial use of engines, propellers and mstru
ments. During the latter part of the year, Howard produced a numb~r 
of GH-1 5-place liaison transports for the Navy, and continued thts: 
production in 1942. At the same time, the company started produc-· 
tion of the DGA-r8 trainer for the Civilian Pilot Training secondary 
programs. The Howard DGA-rsP was a 5-place machine with a. , 
450 h.p. Pratt & Whitney W asp e'ngine, 210 sq. ft. wing area, 4,350• 
lbs. gross weight, 270 m.p.h. stated high speed, cruising at 200 m.p.h.,. 
785 mi. range. The DGA-15] was a similar model with a 330 h.J?A 
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HOWARD NAVY GH- r 

A light liaison transport manufactured by Howard Aircraft Corporation. 

Jacobs engine, same wing area and gross weight, 26 r m.p.h. stated 
high speed, cruising at 190 m.p.h. and r,28o mi. range. T he 
DGA-rsW had a Wright 350 h.p. W hirlwind engine with perform
ance similar to the Jacobs model. The D GA-r8 was a 2-place trainer 
with 125 h.p. Warner engine, I79·5 sq. f t. wing area, r r8 m.p.h. high 
speed, 108 m.p.h. cruising speed and 365 mi. range. 

Interstate Aircraft and E ngineering Corporation, El Segundo, 
Calif., was in production on two models of the high wing, tandem 
Interstate Cadet-the 65 , powered by a 65 h.p. Continental engine, 
and the 90, powered by a 90 h.p. Franklin engine. The company also 
had three models in experimental stages, and was expanding produc
tion facilities, which in 1941 had been nearly doubled in both space 
and personnel. In addition the company produced bomb shackles, 
gun chargers, hydraulic systems and other precision units for military 
aircraft. 

The Interstate Cadets 65 and 90 had a length of 24 ft ., span 35 
ft. 6 in., and height 7 ft. The Cadet 65 had a stated high speed of 
107 m.p.h., the 90 had r r6 m.p.h. They had cruising speeds of roo 
and ro8 m.p.h. respectively. Their range was 375 and 300 mi. respec
tively. Their weight empty was 735 and 790 lbs. , gross weight 1,250 
and r ,300 lbs. Both planes were for primary training. 

K ellett Autogiro Corporation, Philadelphia, Pa. , further ex
panded its position as a subcontractor in miscellaneous parts, as well 
as a prime manufacturer for the Army Air Forces. Among the sub
contract items produced during the year were engine mounts, seats, 
flaps, bomb bay doors, fins and ailerons. Airplane parts were sup-



THE lR RAFT M F RI G I D TR 

iNTERSTATE CADET S-1A 

plied for leading military manufacturers. Production was on an ex
panding scale, and in orcl r to handle the increa ·eel volume of busi
ness the company secured an additional plant to increase floor space 
by 25 per cent. In addition to the subcontract work, the autogiro field 
was further expanded for the air forces. 

Lockheed Aircraft Corporation, Burbank, Calif., early in 1942 
was still expanding its mass production of military planes for the 
U. S. Army Air Forces and the British R. A. F. At the same time, 
under limited priority requirements set up by the Government, Lock
heed continued to produce vitally-needed transport planes. New 
plant buildings started in 1941 had been completed and put into 
operation. Other buildings were under construction. The number of 
employees had more than doubled in a year. Production of more 
than ninety-nine million dollars worth of airplanes, largely milita:y, 
during the fir st nine months of 1941 had almost equaled the enttre 
output of the company during its prior nine year history. The great 
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new Vega plant opened in 1941 was getting under way with mass 
production of warplanes; and thi s, combined with the rapidly growing 
output of the parent plant, was to dwarf even that miracle of aug
mented production performed by the company in 1941. 

At the Lockheed plant Hudson bombers were in quantity produc
tion for the R. A . F. There also a mass product ion line for the P-38 
Lightning intercepto r for the U. S. Army Air Forces and the R. A. F . 
was established. A few Lodestar and Lockheed 12 commercial trans
ports were produced under priority rest rict ions. t the Vega plant, 
a new war model was in progress and a production line for Boeing 
F lying Fortresses was under way. The company planned to complete 
and test the Constellation, its first four-engine airplane, in 1942. 

The Lockheed Hudson bomber was an all-metal, mid-wing mili
tary adaptation of the twin-engine, twin-tail Lockheed Model 14 com
mercial transport. Originally purchased by the .British as a recon
naissance bomber for the R. A. F. Coastal ommand, and for the 
Royal Australian Air Force, the H udson performed so notably in com
bat that it was used for dive bombing and also as a fighter. It had 
g reater speed at certain altitudes than a majority of enemy aircraft, and 
proved most difficult to bring down even after having one engine and 
part of a wing, tail or nose, on at least one occasion, shot away by 
anti-aircraft fire. A Hudson was the first to g ive the alarm that the 
German battleship Bismarck had left port, and the first capture of 
a submarine from the air was accomplished by a Hudson of the Coastal 
Command. The H udson was powered by two 2,000 h .p. Pratt and 
Whitney or Wright radial aircooled engines . Its length was 42 ft., 
height I I ft. IO in. , and wing spread 65 ft. 6 in. 

The Lockheed P-38 Lightning for the U . S. A rmy A ir Forces 
and the R. A. F., was a streamlined pursuit-interceptor with twin 
booms taking the place of the customary fuselage. The pilot-gunner 
in the twin-engine, single-place plane, rode in a bullet-like nacelle 
which was an integral part of the wing. All the cannon and machine 
guns were carried in the nose of this nacelle, directly in front of the 
pilot-gunner; and the controls of this concentrated fire-power were 
at his fingertips. Two slender nacelles, on either side of the pilot, 
each carried a I2-cyl. I,ISO h.p . liquid-cooled Allison engine. These 
engine nacelles extended like torpedoes back to the twin-tails of the 
plane, supplanting the conventional fuselage. The Lightning had 
a gross weight of approx imately I3,000 lbs ., wing span of 52 ft., and 
was 38 ft. long. The two three-blade, controllable pitch propellers 
rotated in opposite directions. Its function was to get off the ground 
quickly at the first sign of approaching enemy bombers, climb swiftly 
to altitudes of 35,000 ft . and greater, and dive down through the 
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THE LOCKHEED HUDSON BOMBER 

Powered either with two Pratt & Whitney or two Wright Cyclone engines, it can 
be used as a reconnaissance bomber , a dive bomber or a fighter. 

fighters that escort the bombing squadron, chasing fighters and 
bombers alike out of the sky. Turbo-superchargers vvhich main
tai ned a constant power output in the rarefied substratosphere made 
high altitude performance possible. 

The Lockheed Model 12 was an 8-place airplane similar to the 
Io-passenger Model IO, or Electra, and was designed especially to be 
used by corporations and executives as a privately owned transport. 
The Model 12 was faster than the Electra. Due to the excellent 
flying characteristics, maneuverability, ease of handling, speed and 
low cost maintenance, the Lockheed 12 was ordered in consideral;lle 
quantities by various military services throughout the world for use 
as a command type personnel transport. Lockheed 12's explored the 
jungles of Central and South America, pioneered air routes for air 
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lines around the globe, and were in daily use by hundred of business 
men both in the United States and in the farth est foreign corners 
of the earth. It was powered by two 8oo or 840 h.p. Pratt and Whit
ney Wasp Jr. or 'A! right Whirhvind engines; was 36 ft. 4 in ., in 
length, and had a wing span o£ 49 ft . 6 in . 

The Lockheed Lodestar was a commercial air liner, corpo rati on 
or executive model, and was in service in South Afr ica, E urope, outh 
America, the U nited 'tates, Canada and A laska. T he transcontinental 
record for transports of 9 hrs. 29 min. 39 sec., established by G. T. 
Baker, president of National A ir Lines, between Burbank, Calif. , 
and Jacksonville, F la. , on November 2, 1940, was made in a Lodestar. 
Making one stop a t Dallas, Tex., to refuel, Baker and a crew of 
four covered the 2,357 mile distance at a speed of more than 240 
m.p.h. to shave I hr. 4 min. off the IO hr. 34 min. mark establi shed by 
Howard Hughes in a ·specially built racing plane in I938. A feature 
of the flight was the fact that this Lodestar was a standard air trans
port in every sense o f the word and was operated and equipped 
exactly as if it were being flown on schedule over an established air
way, as a "stock plane'' equipped fo r immediate use for the t ranspor
tation of passengers, baggage and mail. Other Lodestars were out
fitted as an executive model for top Army and Navy personnel , oil 
company executives and as a " flying office" for President Vargas of 
Brazil. Converted to military use, it was a parachute troop transport 
for the Netherlands E ast Indies Government. It was an all-metal. 
mid-wing. two-engine, land monoplane, designed and constructed 
primarily fo r use in air line operation carrying I4 passengers, a pilot . 
co-pilot and a stewardess. The plane was powered by two Wright 
Cyclone or Pratt and Whitney engi nes. Horsepower varied accord
ing to the type of engine selected and ranged between 900 h .p. and 
r .oso h .p. in normal operation and went up to I ,200 h .p. for take-off. 
Three-blade Hamilton Standard hyd romatic constant speed propell ers 
were used. The overall length was 49 ft. 9 :% in . ; wing span 6:; ft . 
6 in . ; height over cabin I I ft. 100 in.: height inside cabin 6 ft. 3 in . ; 
length inside cabin 24 ft. 6 in . ; width inside cabin 6s0 in. The 
normal fuel capacity of the Lodestar was 644 gal., giving it a range 
of well over I ,ooo miles at 500 h.p. per engine. Oil capacity was 44 
gal. Maximum speed at I6,7oo ft. approached 300 m.p.h. and was a 
bit 1ess at critical altitude of 8,8oo ft ., and at sea level. The Lodestar 
cruised more than 200 m.p.h . at sea level. Take-off time at sea level 
without flaps was I 5 sec., landing speed at sea level with flaps 65 
m .p .h. Fowler flaps were standard equipment. 

Within a week after the United States entered the war a complete 
blackout of all plants had been effected in the six huge Lockheed and 
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THE LOCKHEED INTERCEPTOR 

TRY 3r3 

The P-38, export version, 322-61 , is a twin-engine, single-place plane designed for 
interception and a ttack. It is powered with two Allison engines. 

Vega plants. Other steps taken to insure adequate protection for 
employees, plants and planes included U. S. Army anti-aircraft pro
tection, restricted areas guarded by Army sentries, emergency traffic 
regulations, additional communications and first aid facilities, a ban 
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LOCKHEED LODESTAR 

This twin-engine transport carries 17 and is powered with two Wright Cyclone 
or two Pratt & Whitney engines. 

on visitors and restriction of information on production figures, move
ment of aircraft and other vital matters . Although the plants had 
been working three shifts six days a week for r8 months and a seven
day week in many departments, it was necessary to cover more than 
a million square feet of glass, or 27 acres, with a jet black paint to 
effect a complete blackout for uninterrupted night production. 

The tremendous job of spraying these windows and skylights 
with 3,500 gal. of paint was accomplished in five days with a crew 
of more than roo men, working around the clock. 

In their never-ending search for methods to cut production time 
on defense aircraft, the personnel of the Lockheed-Vega organization 
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A two-place plane powered with a Continental 50 h.p. engine. 
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made notable achievements. Among the inventions were a magnetic 
riveter fo r use on the Lockheed P-38 " Lightning," fo r which \ iV illiam 
Holcomb received a $2,500 second place Revere medal ; the Onsrud 
Extrusion Miller, designed by the O nsrud Company in collaboration -
with the Lockheed plant engin~ering department, and which saved 
870 hrs. production time on the P -38; the development of a com
posite cable for aircraft control systems, by Carl Beed, Lockheed 
engineer , and a magnesium fire extinguisher, by Capt. R. B. Gott
schalk and Michael Farris of the Vega fire department. Another 
invention was developed by John E . Browne, of Lockheed plant en
gineering. It was a device which cut the time required to check and 
double-check the maze of electrical installations in Lockheed planes 
from an average of r 6 or 20 hrs. to only IS min. 

Luscombe Airplane Corporation, West Trenton, N. J., in 1941 
manufactured and delivered nearly 300 planes, basically the Lus-
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combe 2-place Model 8, with diffe rent designations determined by 
power plant install ations. Parts were also produced for the British. 
New equipment was added to the plant. Model 8A-2 with a 65 h.p. 
Continental engine, had a stated high speed of I ro m.p.h., crui ing 
at 105 m.p.h., 350 mi. range. The 8A-2 seaplane, similarly powered, 
had a stated high speed of 105 m.p.h., cruising at roo m.p.h ., 325 mi . 
range. Model 8B-2 had a 65 h.p. Lycoming engine. The 8D wi th 
75 h.p. Continental engine had a stated top speed of rrs m.p.h ., cruis
ing at r ro m.p.h. and 550 mi . range. 

McDonnell A ircraft Corporation, St. Louis, Mo., was working on 
many projects, chiefly prime contracts with the U. S. Government 
for production and experimental airplanes. In addition to its prime 
contracts the company was serving the ai rcraft industry by subcon
tract production on horizontal stabili zers, vertical stabili zer , rudders 
and elevators; flex ible gun mounts and cowlings ; landing gear part , 
sub-assembli es, and other aircraf t parts . T he personnel of the com
pany was being increased ; and the plant was on a 3-shift basis. 

The Glenn L. Martin Company, Baltimore, Md., had quadrupled 
factory space since September, 1940, when ground was broken for 
the first of the new units in the company's vast expansion program. 
Anticipating the urgent need for thousands of bombers, the company 
had drafted plans for huge wartime production facilities shortly a fter 
the war broke out in Europe. A t first, large scale additions were 
made to the main plant; then an entirely new factory was put up a 
mile and a qu.arter away and forming part of the same plant group. 
Many thousands of employees were working on bombers fo r the U . S. 
Army Air Forces and the R. A. F. and on long-distance patrol flying 
boats for the U. S. Navy. The Martin plant group in the Baltimore 
a rea was one of the largest in the country. 

In addition, the Martin company was to manage and operate a 
Government-constructed bomber assembly plant, in the Midwest. 
There Martin bombers were to be assembled, starting in 1942, from 
parts and sub-assemblies supplied under subcontract by automobile 
and other non-aeronautical concerns. The Midwest plant also had an 
airport and airport buildings. 

In order to operate these huge factories on a wartime basis the 
Martin company put into practice two expedients. F irst, it partici
pated in a much-extended training program carried on by the Balti
more and Maryland public schools systems and by universiti es in 
Maryland. Second, the company devised tooling and production sys
tems designed to allow the employment of many workers of lower 
skill standards than could be used in the past. 

The Martin company 10 years earlier had adopted a system of 
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cooperating with the vocational and technical high schools in order 
to gi e ba ic training to young men of Maryland and neighboring 

tate from which the compan could create killed craftsmen. It 
I aned equipment and material to the chools, helped work out 
urricula and ent it own expert into the cia rooms to act as in
truct r thereby upplementing the work of the public school 

teacher . 
t[artin like other companie pioneered in employment of women 

in aircraft con truct ion. \iVomen were ' orking shoulder-to-shoulder 
with the men, doino- the ame t pe of work and doing it well. Factory 
official found that women could handle machiner uch as riveters, 
drill and pre es ' ith efficiency; and they looked forward to the day 
when women mio-ht fi ll in the gap in the production lines as growing 
number of men went to ' ar. 

Among the many contributions which speeded up production, the 
Martin photographic reproduction process was credited with being 
one of the most effective. A !riant camera, one of the largest in the 
world, reproduced in four minutes drawings up to IO by 5 ft. directly 
on near!) any kind of surface--metal, cloth, linen paper and glass-by 
mean of a secret emulsion. The process wa a combined engineer, 
tool-maker die-maker and inspector, and it lightened the burden of 
the employees throughout the factory. It saved hours of time other
wise spent in redrafting. It expedited shop work by reproductions on 
metal t fo rm the actual bases of jigs and fL'<tures in which plane 
part were assembled. It aided the die-makers who thereby could work 
directly f rom the lines on their metal , instead of laboriously scribing 
the patterns. It helped the die-casters because the camera could enlarge 

MAR TIN PBM-3 MARINER 

One of the ·new long range patrol bombers in production for U. S. Navy air forces 
at the plant of the Glenn L. Martin Company, 



IRCR l'T YE R B 

a drawing to just the proper size to allow for shri nkage of the cooli ng 
metal. It was of untold value to experimental worker , who found that 
they could cut out whole pieces of a new plane by simply sawing along 
the lines photographed on bare metal. imilarly, pieces of mock-up 
could be cut along lines reproduced directly on wood urface . The 
original reproduction unit was credited with having taken the place of 
307 skilled engineers and technicians in a year when they were hard 
to find. It turned out a daily average of 200 piece of work which 
otherwise must have been done by hand. 

The Martin B-26 medium bomber for the U. . Army ir Forces 
was one of the most aggressive warplanes . It had power turrets g reat 
fire power , self-sealing fuel tanks and protective armor. It had high 
speed, despite its gross weight of 26,625 lbs. It was powered by two 
Pratt and Whitney I8 cyl. I,8so h.p. Twin \ iVasp engines and 4-blade 
Curtiss automatic electric full feathering propellers I30 ft. in diame
ter. An outstanding feature was its extreme streamlining. It was of 
mid-wing monoplane design and all-metal monocoque construction. 
The landing gear was of the retractable tricycle t ype. 

The Martin I87 Baltimore bomber was supplied to the R. A. F. in 
increasingly large numbers. 

One of the notable events in the flying boat branch of the industry 
was the completion of the huge Glenn L. Martin Navy long-range 
XPB2M-I Mars . It was one of the largest ai rcraf t ever built. It had 
a wing span of 200 ft., length I I7 ft. 3 in. , height 36 ft., beam of hull 
I3 0 ft., maximum normal weight I40,ooo lbs., gross displacement of 
hull 995,000 lbs. , volume of hull I6,665 cu. ft. equal to the average 
I6-room house. It was powered by four 2,000 h.p. Wright Duplex 
Cyclone engines with 3-blade propellers I70 ft. in diameter. The 
Mars had a draft of 5 ft. in the water. Its wings alone weighed 20,000 
lbs. It carried 70 mi. of wiring and 3,ooo,ooo rivets. It had 1.9 miles 
of conduit and pipe, and its fuel capacity was equal to that of a rail
road tank car. If stood on end, the wings of the Mars would be as 
tall as a 20-story building. The wings were thick enough for a corridor 
which extended through the inside so that the engines could be reached 
and serviced during flight. The Mars had two decks and accommoda
tions, with sleeping quarters, for a crew of I I , with a wardroom for 
officers and a recreation room for the crew with two messes and two 

' shower baths. There was a private stateroom for the commanding 
officer on the bridge. As a troop transport, the Mars could carry I so 
armed men. It could fly to Europe and back without stopping. 

In active service with U. S. Navy air forces were the Martin 
PBM-I Mariner long-range patrol flying boats. They carried a crew 
of I I with ample living- quq.rters , The Mariner had a wing span of 



THE IR R FT F CT RI G I D STRY 3I9 

I I8 ft ., o ·erall length of 77 ft . 2 in., and weight of 40,000 lbs. It was 
powered by two I,350 h.p. \ right Cyclone engines, was heavily armed 
for defen ive purpose , had tremendous strikjng power and was 
equipped to spend long periods away from its home base. It was .de-
igned to act independent! · or in cooperation with the Fleet. 

Ea rly in I942 the lenn L. Martin Company started quantity pro
duction on the P.Bl\I -3 1ariner a t\ a-engine long-range patrol 
bomber fly ing boat for the Nav rur forces. The 'Iariner ·was H.trg~r 
and more powerful than the PB -I then in Navy service. It had the 
arne g ull- haped wing and toed-in rudders. 

Meyers ircraft Company, Tecumseh, Mich., was in production 
on three models of tandem biplane trruning planes. The OTW was 
powered by a \ tVarner I25 h.p. carab engine. The OTW-I45 had a 
I45 h.p. arner uper-Scarab, and the OTW-KR had a I20 h.p. Ken 
Royce engine. 11 models were practically the same with different 
en<Tines. The ship was used as a secondary trainer in the CPT pro
g ram. The OTW had a span of 30 ft., length 22 ft. 8 in., wing area 
262 sq. ft. , stated high speed of I20 m.p.h., cruising at 105 m.p.h. 
Early in I942 the company was conducting tests on a new low-wing 
tand m primary trainer, 2-place, with I65 h.p. Warner engine, model 
ME-I65. 

r 'Ionocoupe Aeroplane Division, U niversal Moulded Products 
orporation, Orlando, Fla., produced the Monocoupe goAF, a light 

patrol-trainer high-wing monoplane, powered by a 90 h.p. Franklin 
encrine. It was a 2-place side-by-side cabin plane, 20ft. I I in. in length, 
wing span 32 ft., heigh.t 6 ft. IO in. Its stated high speed was I25 
m.p.h., cruising at IIO m.p.h., landing at 45 m.p.h. 550 mi. range, 
gross weight I ,610 Ibs. 

1 orth American Aviation, Inc. , Inglewood, Calif., with enlarged 
production facilities devoted exclusively to the manufacture of war
planes, was contributing bombers, pursuit planes and training ships 
to the U . S. Army and Navy air forces and to the British R. A. F . 

orth American had established a fine production record in I94I, and 
was to increase production at a tremendous rate in I942. Adding to 
its enormous production facilities at the parent plant at Inglewood, 
the company had started independent manufacture of airplanes in a 
wholly-owned subsidiary plant in the Midwest. Also, North American 
had delivered the first Midwest B-25C medium bomber from a new 
" blackout" plant in the Midwest late in I941. In cooperation with 
the Fisher Body division of General Motors, North American was 
thus the first of the aircraft companies teamed with an automotive 
company to start its Government-sponsored production program in 
the Midwest. 
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THE MONOCOUPE go AF 

It is powered by a go h .p . F ra nklin engine. 

A t the beginning of 1942, North American production at Ingle
wood was devoted to the B-25 twin-engine medium bomber and the 
Allison-powered Mustang pursuit plane. The B-25 bombers leaving 
the conveyor assembly lines for the Army Air Forces in 1941 were 
very different from the B-25 bombers which had been considered 
almost the ultimate in medium bombardment efficiency a year before. 
The translation of war experience into design changes had resulted 
in more and better armor and armament, plus hundreds of other 
changes contributing to the overall value of the B-25 as a figh ting 
machine. In February an Army B-25 sank a giant German submarine 
off the Atlantic Coast. 

Mustang fighters secured their first combat experience with the 
R. A. F. abroad, and their speed, maneuverability and firepower made 
them important factors in the war in the air. , 

With the training of pilots being carried forward at the h ighest 
rate in our history, the accelerated production of training ships by the 
company was proving a vital factor in the air program. During 1941 , 
North American delivered unprecedented quantities of AT -6A 
trainers to the Army, SNJ-3 trainers to the Navy, and Harvard 
trainers to the British. 

In addition to multiplying its production facilities-by the addition 
of new plants and buildings and increasing its personnel to keep pace 
with expansion, North American achieved a new record in utilizing 
the powerful resources of allied industries. The company's sub
contracting program doubled almost overnight as it made use of idle 
plant facilities resulting from necessary defense priorities. A total of 
nearly 1,000 subcontracting firms spread through most of the States 
were supplying parts and sub-assemblies to North American plants. 

. In an industry whose payrolls more than doubled during 1941 , 
personnel problems necessarily became serious. North American's 
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in-plant training program were upplemented by Government and 
pri vate chao! and earl in 19-tZ employment offices still were man
aging to keep abrea t of production chedules. 

Undoubtedly the most significant change in personnel policy was 
that which led to the hiring of women for facto ry work. orth 

merican hired women fir t in a branch plant starting in ovember, 
1941 . The plan wa o ucce sful that the Inglewood and another 
branch plant began hiring women. The first groups of women 
were hired for work in the electrical sub-assembly department, but it 
was apparent that they '·a uld soon be performing many other opera
tions in nearly all departments. !though orth American immedi
ately recognized the ability of women fo r ai rcraft work, the company 
emphasi zed that the purpose of the new policy was to release male 
labor for e...'<pansion in certain departments, and that in no instance 
would men be displaced. 

orth mer ican continued its program of developing the most 
advanced technique for the construction of aircraft when monorail 
as embly lines to expedite the production of bombers and pursuit 

hip were installed early in December, 1941. The bomber assembly 
system extended from the master jig in the fuselage assembly to the 
entrance of the paint shop along a route 300 ft. long. The bomber 
front and rear sections moved down the assembly line suspended from 
overhead monorail conveyors. The line was divided into 32 sections, 
or positions, for the front section, and into 10 stations for the rear 
section. The work on each of the conveyors was so synchronized that 
at the end of each work shift, installations specified for each station 
were completed, and the fuselage section was moved to the next 
station. An electric hoist, equipped with canvas slings, lifted the 
fuselage sections out of the master jig onto the monorail conveyors, 
and at the end of the assembly line the sections were closely inspected. 

When the fuselage structure of the pursuit plane built at Ingle
wood was completed in the master fuselage jig, it was attached to the 
overhead rails along two parallel conveyor systems in the ass.embly 
line. As the plane moved from station to station along the conveyor, 
it was fitted with the necessary assemblies and equipment. The plane 
was substantially complete when it reached the end of the conveyor 
and was transferred to a dolly, where the engine and the empennage 
were placed in position. The wing, with fuel tank and landing gear 
already installed, arrived on the assembly line at this stage and was 
attached to the plane. 

An X-ray photo-template duplicating system was installed in the 
Inglewood plant in 1941 as another contribution to speeding up pro-
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NORTH AMERICAN MEDIUM BOMBER 

This bomber carries a crew of five and is powered with two Wright Cyclone 
engines. 

duction. With the aid of at~ _X-ray any master pattern could be 
duplicated in an hour. In addttton to the regular metal templates, or 
master patterns, t?e process could reproduce the lines for Masonite 
dies used in formmg sheet metal parts, and could dl.!Plicate the lines 
on wood jigs used with profiling machines. The process was worked 
out in cooperation with General Motors and Eastman Kodak 
research men. The idea made possible the saving of thousands of 
dollars. The loftsman inscribed the template design on metal sheets 
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NORTH AMERICAN PURSUIT 

A· single-place fighter, Allison powered. 
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NORTH AMERICAN HARVARD NA-16-3 

A two-place advanced trainer powered with a 550 h.p. Pratt & Whitney Wasp 
engine. 

that were previously treated with fluorescent lacquer, the effect of 
this lacquer being destroyed where he drew. The layout was then 
placed under the X -ray, causing the lacquered surface to glow. Be
cause the lacquer 's effect was destroyed by inscribing, the lines re
mained dark. The desired practical surface, coated on one side with 
film, was then placed next to the original template design, using a 
vacuum pressure arrangement to secure it firmly. When the after
glow of the scribed template reacted on the film, an opaque negative 



resulted. After the transfer process had been completed, the negative 
was developed by ordinary photographic means, and the fini shed 
product was ready to be cut, trimmed and sent to the shop for produc
t ion use. Both positive and negati e prints could be secured. 

nother significant inno ation among defense plants on the V est 
Coast was the inauguration of a mass catering system called the 
"Travelunch, ' at orth American's Inglewood plant. Streamlined 
cafeterias-on-wheels are rolled to 24 locations in the plant from a 
central cafeteria to bring hot food direct to the employees in the shop. 
Employees are provided with a different menu each day, including hot 
and cold sandwiches, and the complete personnel of the organization 
was served within 30 minutes. 

Part of the aircraft industry swung inland during 1941 as new 
major plants were placed in operation in half a dozen cities between 
the Rockies and the Alleghenies. First such plant to deliver an airplane 
was orth merican's unit in the Midwest where AT-6A trainers 
were first delivered to the Army Air Forces and the Navy on April 
7, 1941. Before the end of the year, the plant had a record production 
of training ships. 

The bomber assembly plant in the Midwest, for operation by 
orth American, was rushed to completion by the U. S. Army Corps 

of E ngineers. T he first B-25C medium bomber was rolled off the 
assembly line there on December 23, 1941. North American was 
teamed with General Motors in this project under a plan instituted 
by the Federal Government whereby the automotive and aviation in
dustries pooled their vast resources to increase war production. 

Northrop Aircraft, Inc., Hawthorne, Calif ., on February I , 1942, 
completed its second year as a manufacturing organization. The com
pany started business manufacturing empennages under subcontract 
for a military manufacturer. In April, 1940, the company received 
its first contract for complete airplanes. This order, from the Nor
wegian Government, was for 24 seaplane patrol bombers. Eight 
months later the first ship was test-flown at Lake Elsinore, and 
the last ship on this order was delivered in March, 1941. Prior to the 
completion of the order, Norway was invaded and delivery of these 
aircraft was made to the Norwegian Naval Air Force operating out
side that country. With a high speed of 257 m.p.h., this plane ranked 
as one of the world's fastest seaplane bombers. The company was 
unable to build additional planes of this type for a number of prospec
tive customers, because of priority restrictions on engines. The planes 
were reported to have performed creditably in anti-submarine opera
tions and to have played an important part in the sinking of the 
German battleship Bismarck. The N 3-PB was a 3-place single-
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eng ine , low-wing f ull cantile \·e r monoplane incorporating exte1: _ive 
a rma m ent a nd novel feat ures of de ' ign and constniC LI OIJ. r n addit ion 
to a load of 2,000 lbs . of bombs, it carried . ix machin e gun . Four 
so-cal. m achine g uns were fixed in the kading edge ui the wiiJ<T . two 
on each s ide of the fu clage . Two o tht:r g un s w ·re flexible . On 
30-cal. was in the turret a lJo \·e the fu sdage ail, and anothe r 30-cal. 
fired thro ugh a g un trap under the f u ' elag ~dt. I 11 additi on. bomb 
r acks gave a wi de el ect ion of the type of IJUilllJs which mig ht be 
carried, permi tt ing a ra nge choice of irom 30-llJ. to I. ooo- lb . type:> r 
one z,ooo lb. to rpedo. The fu clagc was a se mi -Ill <JIJocuq uc type 
utili zing alumi num a lloy 24ST a nd incor poratin .~ a ·t ressed kin 
covering . T he st r ucture was fab ri cated in t,,.o :>ec ti<Jil s . d i,·ided al ong 
the horizontal cen te rline. The crew occ upied tandem cockp it s co \· ' reel 
by easily operated , streamlined enclosures ,,·i th g•1Pd Yis ibili ty in a ll 
directions. The f ront cockpit was eq uipped with a ll necessa ry fli <T ht 
and eng ine controls and inst ruments, and was occ upied l>y th e pilot . 
The r ear cockpit was occu pied by a g un ner-obse n ·er loca ted in th 
upper f orward sect ion , and a g unn er-rad io oper:tt()r -hom ba rcli er was 
sta tioned in the lower r ea r secti on . 

The w ing was of full cant ileve r des ig n , hac! a s tressed skin coYer
ing, and was composed of five sect ions, th e cent er sect ion, t\\·o oute r 
panels and removable tips. The NACA 2400 se ri es a irfo il sect ion was 
used, and the flaps we re of the split tra iling edge type. P o \\·er was 
supplied by a vV ri gh t Cyclone GR- 18- o-C2oo se r ies eng ine rated 
I ,200 h .p. at 2,500 r.p .m. Two F do fl oats we re used on the sea plane. 
and w ere attached by full cantil eve r pedesta ls replacing the usual 
strut and wire type of support , thereby g iving an unu sua l st ream
lined installa ti on . 

In S eptember , 1940, the company rece ived an order from the 
British for the manufacture o f Vultee Vengeance di ve bombers under 
a license from Vultee A ircra ft. Nor throp A ircra ft, ea rly in I9-J.2. was 
in full production on the V engeance. A dditi onal o rder s were received 
from the U. S. Army Air F orces . 

Northrop also was producing under subcontract the nace lles ami 
cowling for bombers which made the company a maj or subcontr;~c to r 
in the heavy bomber program. 

The carefully g uarded secret of the Northrop F ly ing \ iV i11 g became 
known in Septem ber , 1941, with the publi cation o f des ign patents 
g ranted the company . By that tim e Northrop A ircra ft had conducted 
over 200 experimental fli ghts with thi s model over a period o f 18 
months . It represented a success ful, true fl ying wing with no ta il 
surfaces or fuselage. Power plant and personn el were housed within 
the airfoil, and there were no portions o f the a irpl a ne whi ch did not 
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THE NORTHROP N-3 
A three-place patrol bomber powered with a Wright Cyclone 1,2 00 h.p. engine. 
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THE PHILLIPS CT -2 

contribute directly to the lift of the airfoil, excepting the small pro
peller drive shaft housing extending above and to the rear of the 
wing. The wing had such configuration as to provide satisfactory 
static and dynamic stability about all three flight axes. 

Northrop expanded employment and factory area. Shortly after 
the declaration of war, operations were placed on full 24 hours a day 
and 7 days a week basis. Women were added successfully to the 
factory personnel and the percentage of women employees was being 
gradually increased. 

Phillips Aviation Company, Los Angeles, Calif., produced air
planes and aircraft engines. The plant consisted of five buildings at 
Metropolitan Airport at Van Nuys. Forty additional acres, also a 
part of Metropolitan Airport , were held under lease by the company, 
for future expansion. The Phillips 1·B was a low-wing skin-stressed 
monoplane powered with a 125 h.p. Menasco C4 engine. This model 
was modified and redesignated the Phillips X-PT, and was powered 
with a 165 h.p. Ranger engine. The Phillips CT -2 and CT -2A biplane 
trainers represented a redesign and modification of the Driggs Sky
lark. The Phillips-Fleet was a Model 7 Fleet, powered with a 120 h .p. 
Phillips 333 engine. It had qualified for use as an advanced or 
secondary trainer in the Civilian Pilot Training Program. 

Phillips Aviation Company acquired the engine business of the 
Glenn L. Martin Company in 1940. Martin had completed three 
models, with the 4th , 5th and 6th still in the design stage. The models 
were renamed Phillips. The 4-cyl. Phillips 333 was installed in the 
biplane trainers. 

Piper Aircraft Corporation, Lock Haven, Pa., produced 3,197 
light airplanes during 1941. It marked the tapering off of private 
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THE PIPER CUB COUPE 

It is powered by a Continental 75 h.p. engine. 

plane manufacturing and commencement of subcontract work as a 
part of national defense production . Bridging the gap between the two 
types of production, the company completed a sizeable order of 
0-sg's, military version of the Cub Trainer, for the U. S. A rmy. 

Factory construction and expansion continued into 1942. A new 
two-story office building was completed to house the sales, accounting 
and engineering departments. Plant additions included a crating and 
shipping building with indoor railroad siding, new modern dope 
building and a combined warehouse and repair shop. An 8oo ft. spur 
track paralleled the entire building with a continuous unloading ramp, 
allowing delivery of carload shipments of dope, engines and other 
supplies. The additional trackage brought the total railroad system 
serving Piper buildings to more than a half mile. The plant operated 
on a 24 hour-a-day basis, using three shifts. The factory delivery 
system was introduced, to the advantage of purchasers and Piper 
employees alike. Dealers, who were often busy with flight instructiOn 



330 AIRCRAFT YEAR .BOOK 

PIPER FINAL ASSEMBLY 

and other duties, found it increasingly difficult to spare g_ood pilots 
to come to Loc~< Ha~en to secure planes. At the same time, there 
were many qualified pilots working at the Piper plant who were ~ager 
to make extended cross country flights. under the factory delivery 
system, members of the Cub Fliers Flying Club made guaranteed 
plane deliveries to distributors and customers. Planes were delivered 
to nearly all States. 

P_iper offer~d three di_fferent models for private flying and c_om
mercial operation. Specifications for the three models remamed 
bas_ically u~changed. Most popular was the Continenta~ 65 h.p_. J -3 
tramer, which w~~ used extensively in the Civilian Pilot Trau:mg 
Program. The _abihty _of the J _3 to get in and out of small fields smted 
the needs of pnvate pilots . An outstanding development was the final 
accep~ance by the U. S. Army of the Continental-powered 0_-59 ~or 
carrymg messages, transporting officers behind the line, and directmg 
artillery fire by means ~f two-way radio. Nicknamed "grasshoppe~s," 
these planes proved the1r worth in three months of maneuver testmg. 

The Piper Coupe continued to maintain its popularity with the 
private plane owner, with a 75-h.p. motor and a cruising range of 450 
mi. The Cruiser model opened new revenue possibilities for the 
operator who desired to combine passenger carrying, student instruc-
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PIPER CUB TRAINER 

This two-place Model J -3 is available with Continental, Franklin or L ycoming 
engine in a power range from 40 to 65 b.p. 

tion and private flying. The 1942 model of this ship was the Super 
Cruiser, equipped with dual ignition, L ycoming roo h .p. engine, 
stainless-steel exhaust muffler, semi-cantilever landing gear and full 
pressure cowling. There was ample room for two passengers in the 
wide, comfortable rear seat. It had a cruising range of 360 mi. pro
vided by 25-gal. gasoline capacity. Standard equipment included dual 
hydraulic brakes, parking brake, compensated compass and full-swivel 
tail wheel. Paint design was an attractive patriotic color scheme. 

Further data on Piper models included the 0-59A, 2-places, 
powered by a 65 h.p. Continental engine, 173 sq. ft . wing area, r,r6o 
lbs. gross weight, stated high speed 88 m.p.h., cruising at 75 m .p.h. , 
206 mi. range. The J 3C had a 65 h .p. Continental engine, 2-places, 
173 sq. ft . wing area, r ,r6o lbs. gross weight, stated high speed 88 
m.p.h., cruising 75 m.p.h., 206 mi. range. The J5C was a 3-place 



332 AIRCRAFT YEAR BOOK 

r---------------,------ .:uce··---------, 

REARWIN CLOUDSTER 

A two to three-place private owner plane with a choice of Ken-Royce engines 
from go to 120 h.p. 

plane with a roo h.p. Lycoming engine, 179 sq. ft. wing area, 1,550 
lbs. gross weight, stated high speed 112 m.p.h ., cruising 105 m.p.h., 
360 mi . range. The J4 was a 2-place plane with 75 h.p. Continental 
engine, 183 sq. ft. wing area, stated high speed 96 m.p.h., cruising 90 
m.p.h., 450 mi . range. The J5 was a 3-place plane, with a 75 h.p. 
Continental or Lycoming engine, 179 sq. ft. wing area, 1,450 lbs. 
gross weight, stated high speed 93 m.p.h., cruising at 8o m.p.h ., 320 
m1. range. 

Rearwin Aircraft & Engines, Inc., Kansas City, Kans. , was in 
production on the 8135T, an instrument training plane which had 
been adopted by many flying schools. Some of them had as many as 
five Rearwin 8135T ships on the line. The 8135T could be converted 
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into a primary trainer by removing the rear instrument panel. Pan 
American .-\irways used the shi p in its t raini ng classes. The 8135T 
wa a deYelopment o f the Rearwi n Cloudste r and was a cabin mono
plane wi th tandem seats, and doo rs into each compartment. It was 
2 I ft . 6 in ., in leng th , 3-1- ft. 1.5 in. wi ng span, 7ft. 4 in., high, weight 
empty 1,340 lbs., useful load '" 60 lbs ., g ross weight 1,900 lbs. , 34 
gal. fu el capacity, stated high speed 135 m.p.h ., cruising at 120 m.p.h., 
6oo mi . range. It was powered by a 120 h .p. Ken-Royce engine. 

T o meet the demand fo r an in trument trainer requiring less 
capital in vestment, R earwin altered the design of its Sportster and 
introduced the gooo-KRT, smaller than the 8135T. A ll necessary 
blind fli ght instruments could be installed in the 9000-KRT. Its seat
ing arrangement was tandem. It was powered by a 90 h.p. K en-Royce 
engine. The length was 22.25 ft. , span 35 ft .. height 6.75 ft ., stated 
high speed II5 m.p.h., cruising at 105 m.p.h. , 450 mi. range. The 
Cloudster and Sportster models remained on the Rearwin list of planes 
for the private owner and flying school. 

Republic Aviation Corporation, Farmingdale, N . Y., early in 1942 
moved to the front rank among the nation's aircraft manufacturers 
as its vastly-expanded plant went into full-scale production on the 
super-powered P -47 Thunderbolt. Republic Aviation's planes, de
signed by Alexander Kartveli , chief engineer, had been notable for 
years because of specific features which had been the object of long 
study and single-minded concentration by the entire organization. 
These features included utilization of the highest-powered radial 
aircooled engines availabl e. engine supercharging through use of ad
vanced turbo-superchargers, concentration on the single-engine, single
place pursuit type and adoption o f design and construction methods 
leading to the best possible performance at high altitudes. 

As a result of this program, R epublic Aviation was the first com
pany to deliver to the U. S. Army A ir F orces a single-engine pursuit 
or interceptor plane with an engine of 2,000 h.p., in this case the Pratt 
and V/hitney Double Row \i\f asp. This was the Thunderbolt , a very 
heavily armed and armored fighter for which its builders claimed the 
most potent striking power. Measured in foot pounds of kinetic 
energy, the guns of the Thunderbolt delivered a punch in excess of 
roo,ooo,ooo foot pounds, with all firing. 

The Thunderbolt, was credited by Lieut. General H. H. Arnold, 
Chief of the Army Air Forces, with having exceptional operational 
ability at the high altitudes for which it vvas designed. It was equipped 
with the newest and most secret type of supercharger and had other 
unique design features. 

R eleasable public statements on the Thunderbolt were sketchy but 
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THE REPUBLIC P-43 

A single-seat pursuit with a Pratt & Whitney Twin Wasp power planL 

the American public learned that it weighed in the neighborhood of 
13,500 lbs. Its weight, as a single-place plane, compared with that 
of the IS-passenger tri-motored Ford transport plane of 1930. It had 
a wing span of 41 ft., height of 13 ft . and length of 32 ft . 8 in. 

The essential turbo-supercharger installation in the plane con
tributed as greatly to its performance as it had to the design difficulties 
which it involved. One of the most difficult problems overcome by 
Kartveli and his staff was that of making possible the effective instal-
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lation of the complicated and extensive supercha rger apparatus in the 
restricted confines of a pursuit plane fuselage. The contribution of 
the turbo-supercharger to the performance of the Thunderbolt and 
the great Boeing Fly ing F ortress bomber was recognized by the 
award of the coveted Coll ier Trophy to Dr. Sanford A. Moss, of the 
General E lect ric Company, its inventor. 

A lthough one of the most complex, heaviest and la rgest of single
seat pursuits, the Thunderbolt was reported by pilots to be readily 
and exceptionally maneuverable and quite easy to operate- so much 
so that youthful pilots were a llowed to fly it immediately on comple
tion of their regular training courses. Radical design changes over 
its predecessor Republic types, such as the P-43 and P-35, endowed 
the plane with even g reater attraction for its p ilots than the earlier 
desig ns, despite its increased performance and fighting ability. 
Thunderbolts were due to reach the war zones in 1942. 

In addition to the Thunderbolt, Republic Avia tion was in produc
tion on the Army P-43 Lancer, a high-altitude pursuit powered with 
a P ratt and \iVhitney 1,200 h.p. \ iVasp engine. The Lancer also was 
supercharged and was at home in the higher reaches of the atmosphere, 
with excellent speed characteristics. 

Hundreds of Lancers were turned out by Republic Aviation in 
1940 and 194 1. The Lancer utilized a three-blade Curtiss electric 
propeller , had a length of 21 ft. ro0 in., span of 36 ft., height 10 
ft., weight of 6,900 lbs., tread of 9 ft. 2]4 in. , and was one of the first 
standard pursuit planes to reach production with complete flush
riveting and the modern turbo-supercharging installation. 

Republic P -43 Lancers and P-35A 's were in service on several 
fronts. The Lancer was the standard A rmy pursuit which had 
perpetuated service developments of aircooled, supercharged engine 
design during the period of great expansion by the A rmy of the in-line 
liquid-cooled engine types. It was produced in large numbers by 
Republic and met with a uniformly-favorable reception, primarily for 
its ability as a high-altitude fighter and interceptor. It had high speed 
far in excess of the guarantees called for in purchase contracts. 

A typical Lancer performance was that r eported by Captain James 
Philpott, U. S . Army Air Forces, who flew from Lowry Field, A ir 
Force base near D enver, Colo., to New York City in 4 hrs. 43 min. 
flying time. This fli ght of more than 1 ,Sao mi . gave the Lancer a 
cruising-speed performance of better than 381 m.p.h. Most of the 
flight was made at 30,ooo ft. altitudes, the pilot reported . 

The Lancer and Thunderbolt multiple production lines were oper
ating in parallel fashion in the Republic Aviation plant during the 
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early months of 1942, but it was planned to convert production from 
the older type as rapidly as was consistent with maximum results. 

Mass production brought about a rapid expansion in Republic 
Aviation's personnel and facilities, so that on January I, 1942, the 
company employed thousands of people and had at its command 
greatly expanded productive floor space. The personnel of the com
pany had increased greatly during the previous 12 months. 

The physical expansion of the organization was brought about 
through the erection of new factory buildings at Farmingdale, dwarfing 
the buildings nearby which previously had housed all the company's 
activities. The principal new structure was rushed to completion 
about midway through the year and was thoroughly modern in all 
respects. It wa~ designed to contain all manufacturing and assembly 
activities, while the older buildings were converted to machine shop, 
tooling storage and experimental operations. The new building, 
which cost more than $6,4oo,ooo, was erected by means of a Govern
ment Facilities Agreement of conventional form, calling for reim
bursement to the company of 20 per cent of the cost of the facilities 
each year for five years. In addition to the large assembly building, 
the 1942 expansion program required enlarging the adjoining company 
flying field from roo to more than 200 acres, including mile-long grass 
runways. The factory was working on a 3-shift, 7-day, r68-hour 
a-week schedule. The company reported that the full wartime footing 
upon which it was operating included all possible precautionary steps 
to safeguard its property and operations. 

Ryan Aeronautical Company, San Diego, Calif., completed new 
factory facilities and established a greatly increased production 
schedule. Manufacturing activities continued to be concentrated on 
the production of primary training monoplanes for the U. S. Army 
Air Forces, U.S. Navy and friendly foreign governments. The Ryan 
assembly line was stepped up to a high rate of production on the 
basic ST-3 type, and volume deliveries of models PT-21 and PT-22 
were made to the Army and model NR-r to the Navy. Ryan low-wing 
trainers were the first to be used by the U . S. Army for the initial 
instruction of military pilots. Many of the commercial flying schools 
which gave primary training under Air Corps contract to aviation 
cadets were equipped with Ryan PT -2! and PT -22 trainers in 1941. 
Similarly a large number of the planes were delivered to the new Navy 
pilot school in Florida. 

Some export business was done by Ryan during the year. A 
large number of Ryan land plane and seaplane trainers were in service 
with the Netherlands East Indies Army and Navy, and also in China. 

Supplementing its manufacture of aircraft, the Ryan Aeronautical 
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RYAN ST-3 

I fol. p rimary training wilh a choice of a Kinner or Menasco 
A two-place p a ne engine ranging from 125 h .p. lo 160 h.p . 

Company specialized i~1 building exhaust syste~s for other aircraft 
companies. Ryan mamfo~ds were _standard eqmpment on many out
standing military planes 1~ u_se w1th t?e U nited States, British and 
other allied air forces. PnnClpal techmcal development pioneered by 
Ryan's accessory manufacturing division was the universal "ball and 
socket" joint for exhaust manifold systems. This patented device 
permitted the collector . ring to be supported on the engine mount, 
rather than on the engme, and eliminated excessive vibration. Pro
duction facilit ies of that division of the Ryan Company were greatly 
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expanded, and straight line manufacturing methods were put into 
operation. 

The Ryan factory was enlarged more than 6o per cent in produc
tive area, while a program of installation of new machinery, tools and 
other technical equipment was carried out. In addition to the factory 
structure, other new buildings were completed to provide facilit ies 
for factory supervisory personnel and production departments. In the 
fields of plant protection, training programs and employee relations 
much was accomplished during the year to increase the efficiency of 
the productive effort of Ryan personnel. A problem within the fac
tory itself was c! eated by the necessity of training and equipping the 
manpower needed to supervise the work of the ever-increasing number 
of new employees. Lead-men and the more experienced workers with 
suitable seniority, particularly those with obvious qualities of leader
ship, were developed into foremen and sub-foremen through close 
contact with and study under the works manager, factory superin
tendent and personnel manager. E ffici ency of the productive effort 
within the Ryan plant was increased greatly by bring ing into the 
organization key executives with extensive aircraft production experi
ence. During the year Ryan hired its first group of women workers, 
and early in 1942 the fabric department was staffed principally by 
women. Further calls upon the nation's manpower by draft boards 
was due to increase the use of women in the Ryan plant fo r cer ta in 
types of light sheet metal work, welding and other skills for which 
women had shown adaptability. 

Early in 1942, Ryan completed development of the ST3-S t andem 
seaplane trainer, differing from the PT -22 only in substitution of 
twin floats in place of the landing wheels. The ST3-S had a 160 h .p. 
Kinner radial engine. It was 2 2 ft. 5 in. in length and had a wing 
span of 30 ft . I in. The fuselage was of metal construction and the 
wings fabric-covered over wood and metal structure. 

St. Louis Aircraft Corporation, St. Louis, Mo., collaborated with 
the U . S . Army Air F orces on restricted engineering proj ects, prepar
ing for production contracts in 1942. St. Louis also produced air
plane parts for prime contractors, as well as continuing with other 
aircraft activities including the building of balloon cars, ammunition 
mount assemblies, r etractable skiis, expandable type rudders and 
spare parts for their primary trainers. One of the St. Louis models 
was the PT-LM-4, a low-wing monoplane, open cockpit, 2-place 
tandem dual stick control trainer, span 30 ft ., length 24 ft. 9 in., 
height 7 ft. IO in., 157 sq. ft. wing area, stated high speed 137 m .p.h., 
cruising at 125 m.p.h., 345 mi. range. It was powered by a 180 h.p. 
Ranger engine. 
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ST. LOUIS PT-LM-4 

A two-place tandem open cockpit primary trainer with an 8o h.p. Ranger engine. 

Southern Aircraft Corporation, Garland, Tex., had a 2-place, open 
cockpit, highly staggered biplane primary-secondary trainer, BM-10, 
built to requirements of the U . S. Army Air Forces. It was powered 
by a 225 h.p. Continental engine, had gas capacity of 42 gal., wing 
span upper 34ft. I in., lower 33 ft ., length 25 ft. 2 in., height 9 ft. 6 in., 
wing area 304.5 sq. ft., gross weight 2,790 lbs., useful load 720 lbs., 
stated high speed 123 m.p.h., cruising at 105 m.p.h., 355 mi. range. 
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SOUTHERN AIRCRAFT BM-10 

This two-place military primary lrainer may be powered with a Continental , 
Jacobs, Lycoming or Wright engine. 

Spartan Aircraft Company, Tulsa, Okla., produced its NS-r 
military primary trainer for the U. S. Navy. It was a 2-place biplane 
with a wing spread of 33 ft. 8Ys in., height 9 ft . 43/z in., length 24 ft . 
7:J.i 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 drag struts, all fabric-covered with the exception of the re
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, 
fabric covered. A single tab controllable from the cockpit provided 
horizontal trim. The landing gear, of the split axle type, and the 
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SPARTAN NS-1 

A two-place military trainer powered with a Lycoming 220 h.p. engine. 

swiveling tail wheel unit were equipped with oleo shock absorbers. 
, The plane had a 220 h.p. Lycoming engine. 

Swallow Airplane Company, Inc., Wichita, Kans., had under 
final stages of development a high-wing tandem training plane pow-
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THE STINSON VOYAGER 

A three-place plane for the private owner, powered by a Franklin go h.p. engine. 

ered by a so h.p. or 65 h.p. Continental engine. The Swallow LJ 65 
trainer was a prior development but the company could not put it into 
production because of priority restrictions. Swallow, meanwhile, 
operated a well-equipped training school for aircraft workmen. 

Taylorcraft Aviation Corporation, Alliance, 0., moved into its 
new factory and office buildings early in 1941, the formal dedication 
taking place on February 5, coincident with the annual distributors' 
meeting. The expansion, which increased the company's total manu
facturing and administrative space greatly, was completed with a 
minimum of interference with production. The increased floor space 
permitted larger operating room for each department, from two and a 
half to three times former areas, and an almost perfect "in-line" pro
duction system. The new dope shop was an innovation made possible 
by the new factory addition. Built in the central west side of the new 
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TA YLORCRAFT MODEL B 

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

addition, it was separated from surrounding departments by a 13-inch 
double brick wall, with crossed-glass windows in the outside wall and 
in the monitor-type roof. An elaborate and most modern DeVilbiss 
air conditioning system handled 52,000 cu. ft. of air per minute, with 
a water-wash exhaust system in the spraying booths reducing fire 
hazard to a minimum. In the wing department a specially designed 
double track system greatly increased assembly of wings. 

Taylorcraft "Duotone" Deluxe was introduced. Offered in a 
wider choice of color designs that represented a new departure in 
aircraft sales practice, the Deluxe easily maintained its position in 
sales of side-by-side airplanes. The side-by-side trainer was fitted 
with a closed cowl, somewhat similar to that used on the Deluxe, 
resulting in cleaner streamlining and appearance, and adding to the 
speed factor by lessening head resistance. 

A substantial majority of Taylorcraft sales during 1941 went 
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TAYLORCRAFT MODEL D 

A two-place tandem trainer with a choice of 65 h .p. Co ntinental, Franklin or 
Lycoming engines. 

into CPTP and other training outlets, and the company's partlctpa
tion in this market received an added impetus with the introduction 
of the first Taylorcraft tandem trainer, stick controlled. This trainer 
met with approval on the part of operators throughout the country. 
Orders for all models gave the company a substantial backlog. A fter 
September r, 1941 , Taylorcraft required an affidavit from every cus
tomer attesting that the airplane purchased was to be used in one of 
the nine officially designated defense categories. The company's 
entire effort after that date, therefore, was devoted to war production. 

The Taylorcraft tandem plane participated in the summer and 
fall Army maneuvers in the South and as a result of its outstanding 
performance the company received its first production order from the 
Army Air Forces. Field officers of the Army ground forces were 
emphatically in favor of extensive use of these light planes, which 
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they called "grasshoppers, " and indications were that the relatively 
mall order would be followed by larger ones in the futu re. 

W ith the format ion of the ivil f\ ir Patrol a good deal of the 
uncerta inty in light plane manufacturing wa removed. In fact, the 
Taylorcraft management wa of the opinion that private fliers had 
an added patriotic incentive to purcha e and fly their own airplane . 
In add ition it ant icipated renewed demand fo r li rrht training planes 
from the possible expansion of the CPTP. 

Plans of the Taylorcraft company fo r 1942 were centered around 
training and military activitie , calling fo r a till larger proportion of 
its output to be devoted to the trainer models, all powered by 65 h.p. 

ontinental, Frankl in or Lycoming engines. 
Timm Aircraft Corporation, an uys, Calif. , wa in full -time 

war production. It had suspended temporarily completion of develop
ment work on its twin-engine, 6-place, high-wing transport airplane 
model T -840, which already had been flown successfully. This hi
motored transport plane employed a tricycle landing gear having a 
hydraulically operated steerable nose wheel. The company also sus
pended, for the time being, engineering and research on a fast pur
suit hip based on the famous transcontinental record holding Hughes 
lo\~ -wing monoplane which it owned. Full time was concentrated on 
preparing the Timm Aeromold t rainer for CAA tests. Model S-r6o-K 
had been flown successfully several months previously. This was a 
2-place, cantilever low-wing, military type monoplane, with fuselage, 
wings and control surfaces built entirely of plastic-bonded plywood 
bv the Timm Aeromold process. 
- Meanwhile, substantial contracts had been received from other 

aircraft manufacturers for quantities of metal sub-assemblies . These 
were put in production immediately, thus affording the company the 
necessary income to continue the important development of the Timm 
trainer. 

On April 2, 1941 , model S-r6o-K was awarded the fir st approved 
type certifi cate ever given a training airplane fabricated entirely of 
plastic-bonded plywood. The tests revealed that such construction 
produced an airplane of sturdy strength, well-balanced performance, 
dependability, economy and ease of maintenance and repair. Its 
maneuverability was especially outstanding. As a result, the ATC 
covered both primary and secondary training. 

The S-r6o-K was flown to Wright Field for Army tests and from 
there to Washington for flight tests by the Navy. The Navy placed a 
contract for several test planes powered with a Continental W -670, 
7 cyl. , 220 h.p. engine. After the necessary structural adjustments to 
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TIMM AEROMOLD TRAINER 

It is Continental powered. 

accommodate the increased horsepower, the trainer, designated model 
N2T-1 for the Navy and model PT-220-C for CPT schools was put 
in production. The Timm trainer was also available powered by 
either a flat Lycoming 175 h.p. engine or a Kinner 175 h.p. engine. 
It had a length of 24 ft. 6Ys in., wing span 36 ft . and height of 7 ft . 
774 in. 

Of great importance to the future of the aircraft industry as a 
whole, and to Timm Aircraft Corp. in particular, was the interest 
manifested by the Army and Navy, other Government bureaus and 
airplane companies in Timm's Aeromold process of fabricating ply
wood parts. The company found it necessary to organize a special 
Aeromold division, exclusive of metal parts production, to specialize 
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on production of plastic-bonded plywood sub-assemblies for metal 
combat ships and advanced trainers, in addition to the Timm trainer. 
Extensive research in that field culminated in test orders from several 
manu facturers, which gave r ise to enthusiastic predictions for the 
adaptation of plastic-bonded plywood parts to general ai rcraft pro
duction . 

W ith T imm's rapid g rowth, necessity fo r plant expansion became 
apparent early in the year. T herefore , the company purchased 54 acres 
of land immediately adjacent to the Los ngeles Metropolitan Air
port , an 1 uys, Cali f ., on which its plant was located. A service 
hangar was completed, and a modern facto ry building was nearly 
r eady. 

Timm's Aeromold D ivision was to be t ransferred to the new 
plant, leaving the old plant for manufacture of meta l parts exclusively. 
T he new site not only permitted ample room for further expansion but 
included a pr ivate runway of r ,6oo ft. for flight testing Timm trainers 
and other airplanes. I 

Early in 1942 Timm had triple the number of employees with 
which it began the year , a capacity business of building both metal and 
aeromold parts fo r the nation's combat airplanes and, instead of an 
untested plastic-bonded plywood trainer, a successful training air
plane in production. 

Vought-Sikorsky A ircraft Division of United A ircraft Corpora
tion, Strat ford, Conn., completed its second major expansion in 1941, 
increasing factory floor space to several times that existing at the be
g inning of the emergency. Activities at Vought-Sikorsky Aircraft in
cluded in the quantity production of airplanes for the U . S. and 
British Tavies, the manufacture of large flying boats fo r transoceanic 
operation, and the development of new and secret types. Large-scale 
production of the Vought SB2U-3 scout dive bombers and the 
Vought 0 2U-3 observation scouts was undertaken for the U. S. 
Navy. At the same time, "Chesapeake I " (V-156) dive bombers were 
turned out in quantity for the British Navy. During the year, prep
arat ions were made fo r quantity production of the Vought F 4U-r 
"Corsair" single-seat shipboard fighter for the U . S . Navy. T his 
airplane, equipped with a Pratt & Whitney Double 'Wasp engine and a 
H amilton Standard H ydromatic propeller, was considered a valuable 
and important part of the Naval aircraft program. It was credited 
with being the fastest N avy shipboard fighter in the world, and was 
known to have outstanding performance at high altitudes. It was a 
low-wing, all-metal monoplane of monocoque construction with a 
spot-welded fuselage and inverted gull type wing. ' 

The Vought scout dive bombers produced for the U . S. Navy 
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VOUGHT -SIKORSKY VS-4¢ 

This 2 g to 40 place ocean transport is powered with four Pratt & Whitney Twin 
Wasps. 

(Vindicators) were .similar or improved versions of the SB2U-2 
monoplanes already m service. Those built for the British Navy 
(Chesapeakes) were of .the two-place low-wing, internally-braced 
monoplane type, each eqmpped with a Pratt & ·whitney Twin Wasp 
Junior engine and a Ha~nilton Standard constant speed propeller. 
The Vought OS2U-3 (Kmgfisher) observation scouts for the U. S. 
Navy were of the lo"":-wing mbnoplane type, with metal monocoque 
fuselage using extensive spot-welding. This type was also manu
factured under license by the Naval aircraft factory. 

During 1941, Vought-Sikorsky Aircraft continued its policy of 
subcontracting to a more extensive degree-obtaining major air
plane parts from the automo.tive industry. 

The first of the three giant VS-44A flying boats for American 
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Export Ai rlines, the "Excalibur," was completed near the end of 1941 . 
I t was a commercial version of the avy's massive Sikorsky patrol 
bomber. It was a four-engine high- \ ·ing can tile er monoplane with a 
emi-monocoque hull, and built of metal throughout. Equipped with 

Pratt & W hitney Twin Wasp engines and H amilton Standard Hydro
matic propeller , it was designed to incorporate every modern im-
1 rovement, including accommodations for r6 overnight passengers 
and a crew of r I, plus a substantial load of mail and express. With a 
top speed of 235 m.p.h. , the "Excalibur" had a maximum non-stop 
range under special fuel and load conditions, in e..'Ccess of 6,ooo mi. 
It was built fo r non-stop transatlant ic erv ice, and underwent flight 
te ts early in 1942. Additional airplanes of this type were on order 
fo r the U. S. Iavy. 

The Vought-Sikorsky VS-300 experimental helicopter was fu rther 
improved. It was an experimental rotating-wing a ircraft which in 
several hundred flights proved capable of rising straight up from the 
g round, hovering motionless, flying forward, backward or sideways. 
and landing by vertical descent without any fo rward run. On May 
13, I94I , Igor I. Sikorsky flew this helicopter to a new world 's endur
ance record for this type of one hr., 32 min. , 30 sec. at Stratford, 
Conn. He thus broke the previous record of I hr. , 20 min., 49 sec. 
held by Germany since I937, and surpassed the Western hemisphere 
record of I hr. , 5 min., I4.5 sec. which he established with the same 
machine on April I5, I94I. 

Early in 1942, arrangements were being made with other manu-

VOUGHT-SIKORSKY F4U-1 CORSAIR 

A Navy shipboard fighter, powered by a P ratt & Whitney 2,ooo h.p. Twin Wasp 
engine and a Hamilton Standard Hydromatic propeller. 
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VULTEE VENGEANCE 

A dive bomber ordered in quantity by both the U. S. Army Air Forces and the 
R. A. F. It was powered by a 1,6oo h .p. Wright Cyclone engine. 

facturers for building both the Corsair fighter and the VS-44-A fl ying 
boat under license. 

Vultee Aircraft, Inc., Downey, Calif., with its subsidiary plants 
in the South and Midwest was in total war production on pursuit 
planes, dive bombers, observation planes and trainers for the United 
States and other allied air forces . Floor space had been increased 
many fold during the last year of peace, and employes, too , grown 
into an army, including both men and women who were taken into 
the V ultee plants and trained in numerous repetitive operations. The 
plant at Vultee Field, Downey, was producing pursuits and trainers 
early in 1942. A branch plant was turning out dive bombers and 
observation planes. Another branch was entering into production on 
liaison airplanes for the Air Corps and advanced trainers for the 
Fleet Air Arm of the British Navy, and was producing parts and sub
assemblies. There also, in a great new manufacturing and research 
department, methods and processes were devised for adaptation to all 
V ultee operations. 

The five types of Vultee aircraft in production included the Ven
geance dive bomber originally ordered by the R. A. F ., and later pur
chased in quantity by the Army Air Forces as A-31. It was a 2-place, 
single-engine, mid-wing dive bomber of all metal construction, with 
the center section integral with the f.uselage. The landing gear was 
fully retractable, folding back and up into the wing under section. 
The Vengeance was powered by a Wright 1,6oo h .p. Cyclone r 4 
engine. 

The Vultee Vanguard was a low-wing, all-metal pursuit plane, 
with center section integral with the fuselage and with center panels 
bolted on at the butt joints. It was powered by a Pratt & Whitney 
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Twin Wasp engine. Large numbers of the Vanguard were shipped to 
the Royal Air Force. 

T he V ultee BT-13 and BT-15 Valiant were low-wing basic 
trainers with different engines, the 13A with a Pratt & hitney 

asp Junior and the 15 wi th a i\ right Vo/hirlwind. The fuselage 
was of welded steel tubing in the fan\ ard section with removable 
metal panels, and the after section was semi-monocoque. The cock
pits were tandem and canopy-covered. The wings were metal-covered 
with slotted flaps. The aliant was used by both the rmy and avy, 
and was the principle basic trainer used by those forces early in 1942. 
The Peruvian air force a lso used the Valiant. 

The V ultee 0-49 igilant was an observation-liaison plane, of 
steel tubing and fabric construction, with high wing externally braced 
and affording good vision. The closed cockpit carried t\>vo tandem. It 

THE VULTEE VENGEANCE DIVE BOMBER 
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VULTEE VANGUARD 

A one-place pursuit powered with a Pratt & Whitney Twin Wasp engine. 

was powered by a Lycoming engine. Hundreds of Vigilants were 
supplied to the Army Air Forces and a quantity was delivered to the 
Royal Air Force. 

The Stinson Y0-54 Voyager was a 2-place liaison monoplane of 
tubing and fabric construction. The wing was built of metal ribs and 
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VULTEE VALIANT 54 

A two -p lace basic trainer with Pratt & Whitney Wasp Junior 450 b.p. engine. 

spruce spars, and was fabric-cover~d. T he Vo>:ager had both flaps 
and slots. It was powered by a Contmental engine. The Voyager also 
was produced with commer~ia.l characteristics and used extensively 
under the Civilian Pilot Trammg program, and by Aero Clubs and 
schools in the foreign fi eld. 

Vultee made amazing progress in straight line production by 
usi ng a maximum of automatic machinery. Outstanding among the 
machine processes unique in V ultee manufacture was the substitution 
of the hydropress technique for the cumbersome drop hammer in 
stamping out wing ribs and other parts. Minster crank presses were 
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employed, using the more accurate and longer-lived steel dies. A re
duction of as much as 66 per cent in production time was experienced 
on trainer wing ribs. The manufacturing technique fo r which V ultee 
was noted was its mile-long mechanized final assembly line, com
pleted in May, 1941. In addition to the main assembly line, "feeder 
lines" reached out, finger-like into various sub-assemblies to carry the 
completed major units of the plane into position for final assembly. 

The final assembly line included an overhead oval track, located 
at the head of the final assembly, from which dangled 25 cradles fed 
with raw fuselage frames. The frames moved through 25 assembly 
stations, and at each one groups of three to six men or women at
tached themselves, each in their interval, upon the skeletons, st ringing 
control wires, bolting or screwing on fuel valves, cockpit enclosures, 
electrical systems, control columns, fire walls , instrument panels and 
instruments. Forty hours later, when the frame was wheeled off the 
oval track, it was ready to become an airplane. O n an overhead 
trolley, impelled by an electric button, the engines rode down, com
plete with exhaust stacks, cowling, engine controls, oil tanks and 
"plumbing" ; and from the sub-assemblies and the paint shops, each at 
its proper moment, the monocoques, the empennages, the center sec
tion and the landing gears were pushed in on conveyers. 

Vultee's program of putting women to work on every type o f 
operation suitable to their skills and capacities met with great succes . 
The first experimental hiring took place in April , 1941, and early in 
1942 hundreds of women were employed and put to work throughout 
the factory. The use of women workers was desired not so much in 
anticipation of a shortage of male workers as it was a means of per
mitting women a fuller contribution to the defense program, the adap
tation of female skills to the growing multitude of intricate assembly 
operations requiring considerable finger dexterity ; and finally, per
mitting the up-grading of the men workers to advance them to more 
important work, leaving the simpler repetitive operations to women. 

The steady addition and training of women workers raised the 
ratio rapidly. The women did not displace men workers, but simply 
freed them for more rapid advancement than would otherwise have 
been possible. They received the same wage scale as the men for the 
same work. Ninety per cent of them had previous ex perience in 
manufacturing work and that accustomed them to factory discipline 
and made it easy to fit them into the schedule along with the men. 
The number of women available for this work seemed to be adequate 
for many months to come, and in an emergency, it was believed pos
sible to approach the figure of 8o per cent women workers reported 
by some .British factories. 
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In practically all ca es, it took only f rom two hours to a single 
eight hour shift to train a new woman worker fo r her job. In addi
tion, about ro or r 5 per cent of the women took advantage of the 
trade extension training program available through the Federal Gov
ernment's nat ional defen e training plan, resulting in the betterment 
of them elve in their pre ent job and in their advancement to more 
re pon ible jobs. The women a eraged about 27 years of age. More 
than two third of them were married, and more than one half of 
them had one or more children to support or help support . T he type 
of task to which a woman was as igned was scientifically adapted to 
the female physique and temperament. vVomen were not given any 
work requir ing continuous, heavy muscular e.."Xertion or li fting. They 
were not requi red to move around a great deal, and generally they 
worked best sitt ing down. They were not expected to reach too far 
away, to reach up above their heads, or to work climbing or crawling 
over j igs or airplane tructures. VI/omen proved ideally suited to all 
sorts of delicate work requiring precision and speed and proved ex
ceptionally handy with tools and micrometers. A material reduction 
in a sembly time on small operations was experienced at the begin
ning of the woman worker experiment. E ncouraged by this success, 

ultee t urned to the machine shop and began to place women on such 
simple operations as burring and fi ling of small parts. Following this, 
they soon proved their mett le on light drill press work, performing 
drilling, spot facing and reaming operations. Vultee discovered that 
it was typical of the women to try to outdo the men. Going on a job 
at the beginning of a shi ft, it was found that the women first would 
check up to find out how many parts the male operators had turned 
out on the previous shift and then attempt to surpass that production. 

F rom the simple drill press operation, many women graduated to 
milling machines and others to screw machines and some to turret 
lathes. W hile women were not used on heavier riveting work, their 
light touch proved advantageous on a number of delicate riveting 
operations. Their fine sense of touch was also advantageous in the 
exacting technique of welding. W omen were ideally suited for in
spection work of many kinds. Their natural dexterity and usually 
keen eyesight helped them to turn out inspection work on a production 
basis equal to the best male standards. They also played an im
portant part in the fi nal assembly line at stations where light parts 
were attached to the fuselage. Vultee's unique powered assembly 
line, allowing all work to be done from a normal position, made it 
possible to use female skill to great advantage in this work. 

The W aco A ircraft Company, Troy, 0., attained an all-time high 
in production of aircraft and parts. At one period a large number 
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of UPF -7 trainers a week were produced in addition to production on 
other commercial and private aircraft in the 4- to s-place category. 
After August, 1941, Waco's entire efforts were devoted to defense 
contracts, however; and the aircraft production consisted entirely of 
UPF -7 trainers for CPTP work These were turned out in improved 
form. Having the experience of furnishing large numbers of these 
trainers for Civilian Pilot Training Programs in 1940, Waco con-



THE AIRCRAFT M UF CT RI NG I D 

If--~ -~·~<..__· 30-0 .. 
~: 
'~ .. ' • -- ·1:! - -· 

~ 

WACO MODEL F-7 

TRY 357 

A two-place military trainer with a choice of Continental, J acobs or Lycoming 
engine of 22 0 or 22 5 h.p. 

tinued to make changes found advisable and suggested by coopera
tive operators and its own greatly enlarged corps of engineers. 

' Late in 1941, Waco began experimenting with the thought in 
mind of converting the Waco VKS-7 into a cross-country cabin 
trainer needed by CPTP. By studying the requirements and sugges
tions, Waco made necessary changes and planned to have available 
early in 1942 model VKS-7F, especially designed and built for re
quirements set forth in the cross-country ·Civilian Pilot Training 
Program contracts. 
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THE WACO VKS-7F TRAINER 

In preparing for further defense contracts, 'vVaco added a new 
addition to the factory and office, most of which was used to house a 
new and modern moisture controlled wood working department. Fur
ther additions were to be made in 1942. Waco held numerous prime 
and subcontracts with the U. S. Army Air Forces. The company ex
pected to triple its payrolls in 1942. 

Aircraft Engine Builders 

Aircooled Motors Corporation, Syracuse, N. Y., was in war pro
duction on four and six cyl. Franklin aircooled engines for light 
planes and trainers. A new engineering building, put up in r941, 
nearly doubled the plant's floor space and was in operation within 12 
weeks. It was designed for engines of a higher horsepower than 
the 65 and 135 h.p. engines which the company had been producing. 
The Franklin 6AC-298-F3 was a split crankcase, six cyl. horizontally 
opposed, overhead valve, direct drive, aircooled engine rated 130 h.p. 
at 2,550 r.p.m., bore 431:! in., stroke 331:! in., compression ratio 7 to I, 

piston displacement 298 cu. in . The Franklin 4AC-176-F3 was a split 
crankcase, four ~yl. horizontally opposed, overhead valve, direct drive, 
rated 8o h.p. at 2,500 r.p.m., bore 4 in., stroke 30 in., compression 
ratio 7 to I, with 176 cu. in. piston displacement. The Franklin 4AC-
199-E3 was similar, with 40 in. bore, 30 in. st roke, 199 cu. in. 
piston displacement and 90 h.p. at 2,500 r.p.m. The Franklin 6AC-
264-F3 had 120 h.p. at 2,6oo r.p.m. 

Allison Division, General Motors Corporation, Indianapolis, Ind., 
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on December 17, 1941, attained the mass production goal set a year 
before by the Army after increasing the required monthly rate of 
production many times between June, 1939, and December, 1940. 

lli son engines first tarted rolling out of the peedway plant in pro
duction quantities in May 1940; and hipments ro e each month 
thereafter. Allison-powered fighter planes, in service both at home 
and abroad, were in the thou and . In 30 months since May, 1939, a 
laboratory and a cornfield had been converted into a great "blackout" 
plant with thou and of "a sembly line" workers and 104 subcon
tractors in 6o citie enrolled to upply the plant. ew manufac
turing proce ses were evolved . T he plant operated on a three-shift , 
24-hour ba i . 

The llison V-I?Io-Crs, an altitude rated 1,090 h.p. engine, was 
the production model, vvhen the Army in 'lay, 1939, issued its first 
quantity order. It was the 14th model of 20 engines, custom-built by 
hand, part by part, during the eight-year development period. 

One month before receiving the rmy quantity order, tv\ o months 
before declaration of '"' ar in Europe, General Motors had broken 
ground for factory, office and testing space. The concept of the A1-
lison production schedule, with each succeeding Axis aggression in 
Europe, was revised upward by the Army. The new Allison plant 
was planned without windows and with other blackout features. 

The problem of putting a custom-built precision engine into mass 
production presented many challenges. The Allison contained roughly 
7,000 pieces. Rough castings and blanks were to be analyzed before 
acceptance, inspected individually after each machining process, and 
after test of the engine. One-fifth of all Allison employes, therefore, 
were classified as inspectors. All highly stressed steel parts, like 
crankshafts, rods, and all rotating and reciprocating parts were to be 
"magnafluxed," both before and after machining. The engine called 
for 62 different specifications of metal , all of which would soon be 
high on OPM list of critical metals. Many parts required precision 
machining of the highest st~ndard known. Involute gear profiles and 
some splines were to be machined to a .ooor in . tolerance; crankshaft 
pins and main journals to .0005 in. . 

As Allison tooled up and trained personnel, management and 
workers developed new manufacturing techniques. The hand microm
eter , long regarded as the symbol of precision work, was not sensitive 
enough to check the closest limits to which parts had to be machined. 
New automatic gauges were devised. Available materials were 
adapted wherever possible, but recent metallurgical research was heav
ily drawn upon for new methods of processing and heat treatment. 
Shot blasting was adopted to toughen the "skin" of stressed steel 
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THE ALLISON E 1Gl E IN THE BELL AIRACOBRA 

Overhead monorail systems greatly simplify the task of installing liquid-cooled 
Allison engines in the Airacobra fuselage at one of the Bell Aircraft Corporation's 

plants. 

parts. Nitriding, it was discovered, gave greater streng th to the 
crankshaft, which with the same ·weight had to turn over TO times the 
power of a fine automobile crankshaft. 

Other divisions of General Motors took assignments from Allison. 
The Cadillac and Delco-Remy Divisions made the major contribution . 
Cadillac, with its precision background, made 250 Allison parts, in 
cluding crankshafts, connecting rods and gear-reduction assemblies. 
Delco-Remy furnished aluminum and magnesium castings, in addition 
to 75 different machined parts. For Allison production, Delco-Remy 
added two new specially constructed plants. Other General Motors 
divisions, subcontracting Allison parts were Chevrolet, New Depar
ture, Hyatt Bearing, Delco Products, Packard Electric, A.C. Spark 
Plug, Antioch Foundry, Harrison and Inland. Outside General 
Motors, 93 suppliers of raw materials, semi-finished and finished parts 
were enrolled. Early in 1942 only 20 per cent of parts, the most in
tricate, were machined q.t the Allison plant. The remaining 8o per 
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cent A owed into the plant from 6o different ci tie from Iowa to Con
necticut. 

T he j .OOO part in the IIi on engine c mpri ed only 700 "piece 
part. :· or eparate production problem_, a aaainc;t 2,300 "piece 
part " in the mo t wi dely known European ri val engine. For example 
piece pa rt in one mall ub-a emblv were reduced from 38 to 3 by 
im p! ca tina the part whole rather than bolting it together ; this re

. ult d in a pa rt that could be machined with ar eater accuracy fo r 
cl urabili t . The implication of II i on rec rd 700 piece parts' 
were impor tant. Patently, the II i on wa ea i r to maintain than a 
Eu ropean engine "ith three time a man part ·. Reduction of o er
haul period meant more fighti na hour for a quadran of fiahtin(T 
. hips . more econom~ in maintenance. umber of actual fiahting hour 
that oul d I e wrung out o f a quad ran might \\ ell overcome a numer
ical di advantage. 

P utti ng th IIi on engine into productjon did not mean that it 
was frozen there. Power output of the engine was fir t increased from 
r ,ogo to 1 ,rso h .p. early in 1940. Model change usually meant com
plete shutdown of production for necessary retooling, but llison 
managed to maintain at least 6o per cent of its productive output dur
ing the witch-over. The C engine powered the Curtiss P-40. 

T he rmy let a contract for the bwlding of the Allison -3420, 
simply the power sectjons of two V-1710's geared together. Planned 
features for a new V- 1710 were designed into the V -3420 model which 
showed up well in preliminary tests but lost priority to single-engine 
production. Thus, interchangeability, as well as simplification of piece 
parts, was established as a principle for the A llison engine. P lanned 
interchangeability of parts, according to the proved American prin
ciple, made it possible to produce the V -34.20 in record time. 

The E engine was developed for the Bell Airacobra. Design 
called for development of a 10-foot propeller speed extension shaft. 
Koolhaven and others in E urope had tried and dropped the idea. Al
lison engineers approached the problem with trepidation. Torsional 
analysis gave the extension shaft good characteristics through the 
range normally checked, but, at low speed, terrific vibrations developed 
that broke down a fle."'Cible shaft at the rear of the engine. Solution 
was a simple hydraulic damper application ; in effect a shock absorber 
that cushioned rebound in any direction. 

The E engine with extension shaft gave · the Bell Airacobra a 
combination of features unparalleled in any other pursuit plane. The 
extended drive shaft permitted installatio'n of the engine behind the 
pilot who thus had unimpeded vision. The outboard gearbox was de
signed to provide for mounting of a 37 mm. cannon through the hoi-
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l~w propeller shaft which, supplemented by varying numbers of cock
pit and wing machine guns, per:nitted ~1eavy and d~adly armament. on 
so fast a ship. Another exclusive Alli son feature IS the symmetncal 
crankshaft which made right or left-hand rotation optional on cur
rent modeis. This gave the two-engine Lockheed P-38 Lightning 
counter-rotating propellers that helped to make it superior. The P-38 
was equipped with two turbosuperchargers for rapid climb to high 
altitudes. The British version had common rotating propellers and 
mechanical supercharging only. 

The F model was designed to give Allison higher hor epower out
put. It was 30 lbs. lighter, with 10 per cent less frontal area, and 
was 10 in. shorter than the C model, due to a redesigned reduction 
gear. In June, 1941, the F passed a successful 150-hour type approval 
test at 1,325 h.p. altitude rating. This represented an increase of 175 
h.p. The F engine was furnished in several models, right or left-hand 
rotation, sea level or altitude supercharging, and various power ratings 
ranging from 1,150 to 1,325 h.p. Production, late in 1941 was changed 
over from one model of the C type to four models of the E and F. 
The first month of the changeover, E and F production fell only one
third below peak C production, and the second month exceeded that 
level. Production thereafter rose steadily. 

Continental Motors Corporation, Muskegon, Mich., extended the 
power range of its A engine to 8o h.p., making the A type available 
with ratings of so, 65, 75 and 8o h.p. Continental also developed an 
"exclusive" fuel injection system for the A engine. The fuel injector 
replaced the conventional carburetor, eliminated carburetor icing 
troubles, increased fuel economy, reduced fire hazards, permitted fast 
warm-up, and through its more uniform distribution of fuel added 
greatly to smoothness of operation. The Continental W67o aircraft 
engine carried no major 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., which had been 
one of the leading producers of aircraft engines in the zoo to 400 h.p. 
range for commercial and private aircraft, in 1940 received from the 
Canadian Government the first major defense contract awarded for 
engines in this power class. As the total volume in this class had been 
relatively small in the pre-war years, the deliveries involved required 
a major expansion of plant, personnel and production in the shortest 
possible time. The J acobs management called on the wide experience 
of the engineering firm of Ford, Bacon and Davis which it had re
tained previously to prepare its "M-Day" report, to engineer and su
pervise the plant expansion and to advise and assist the management in 



THE IRCRAFT fANUF ACTURING INDU STRY 363 

the rapid e..'<pansion of personnel and production. The result of these 
combined efforts and abilities was that the military requirements were 
met with an e..'<pansion of production unsurpassed for rapidity and 
percentage of increase in the hi tor · of preci ion engine manufactur
ing. Before the expansion program was well under way, the delivery 
requirements of the Canadian Government were increased, and sub
stantial schedules fo r ·the . S. rm ' ir Forces were superimposed 
on them. The company's program had been laid out with sufficient 
flexibility that each new requirement was met within a relatively short 
time after it was made known. V\ ithin a few months after signing 
the initial contract, the Jacobs engine production rate had increased 
tremendously ; and early in 1942 it was progressing at a more rapid 
pace. · 

In order to meet the demands, a number of innovations in manu
facturing methods and equipment were instituted by Jacobs. Many 
of these consisted of new adaptations of methods developed in the 
automotive and other industries, while some were entirely original. In 
order to circumvent insofar as possible the tight machine tool situation, 
permanent set-ups consisting of special fixtures with standard drill
heads attached were devised for the majority of the drilling and tap-

SPEEDING UP JACOBS PRODUCTION 
Shot-blasting master rods reduced the finishing operation to one-fiftee'nth the 
time consumed in a polishing process formerly employed. Two rods on fixtures 
are about to move into the shot-blasting compartment on the rotating table. 

Two others will then move out for reloading. 
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ping operations which previously had been done on la rge radial d~ill 
presses. The result was economy of he.av~ equipme~t and substantial 
speeding of operations. A four hour gnndmg operatiOn on the master 
rod was reduced to 40 minutes by changing to diamond boring on a 
specially designed machine, thereby producing a better bearing sur
face, although boring general ly had been con idered impos ibl e . for 
this operation because of the hardne s of the steel. The surface fimsh
ing operation on these rods was changed from the conventional polish
ing method to shot-blasting, resulting in a better surface and a 
reduction in time from 10 hours to 6 minutes per rod. Drying of the 
protective enamel on the cylinders which formerly required from 8 to 
15 hours, depending on atmospheric conditions. now was accomplished 
in about 6 minutes by sending them through a battery of infra-red 
lamps on a conveyor. T he enamel baked harder becaus it dried from 
the inside outward. T hose were but a few instances of the methods 
used to cut production tirne while never sacrificing, and usually im
proving, quality and durability. 

Jacobs production was concentrated on two basic engine types, 
with several models of one of these types for different specific instal
lations. T he L-4PT model, rated 225 h .p. at 2,000 r.p.m. , powered the 
Boeing PT-18 trainer. The L-4MB and the L -4MB.B, with a normal 
rating of 225 h.p. at 2,000 r.p .m. and take-off rating o f 245 h .p. at 
2,200 r .p.m. powered the AT-17's and the Cessna "Crane's," widely 
used by the Army Air Corps and the Royal Canadian Air Force for 
twin-engine advanced training. The L-6MB model, with a normal 
rating of 300 h.p. at 2,100 r.p.m. and a take-off rating of 330 h.p. at 
2,2oo r.p.m., powered the Avro Anson twin-engine advanced trainer 
and the Fleet "Fort'' single engine intermediate trainer, both produced 
in Canada. 

The Jacobs company, like others in the industry, was prepared fo r 
the emergency requirements by a number of years of engineering, 
small-scale production and service experience in the commercial field, 
w~th engines operating in commercial and private planes in 26 coun
tnes ~nder every variety of climatic and operating conditions. 

K mner Motors, Inc., Glendale, Calif., continued the rapid growth 
it had enjoyed since it succeeded the former Kinner Airplane & 
Motor Corporation, Ltd. , in 1939. Kinner became the West Coast's 
la rgest producer of aircraft engines in 1941. The basis for this growth 
was established in 1940 when Canada placed a large order for Kinner 
engines to power the Fleet F inch II trainers used in the British 
Commonwealth A ir Training Scheme and when, some time later, the 
U . S. Army Air Corps selected the Kinner engine to power the Ryan 
trainers used by the Army and ~avy. These commitments naturally 
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led to a tremendous increase in the company's production and to an 
expansion of plant facilities and personnel. Extensive investments 
were made in new machines and tools and a new administration and 
engineering building was built late in 1941. All this was as though in 
preparation for greater responsibilities, for just at the year's end 
Kinner received a lar<Ye engine order from the War Department. 
This large order neces itated a further expansion of facilities and 
Kinner officials were rushing plans for this early in 1942. 

Production centered chiefly on the 125 h.p. B-54 and the 160 h.p. 
R -ss . Both · were five cyl. , radial aircooled engines. The company 
established an enviable production record. While under war condi
tions there was no such thing as being "ahead of schedule," Kinner 
delivered pract ically a ll its orders well ahead of the dates set forth 
in its contracts. 

As a result of a · favorable personnel situation and numerous im
provements in manufacturing methods, Kinner s rate of horsepower 
production per man became one of the highest in the country. With 
the engineering and production departments' cooperation, literally 
scores of steps were taken to step up production. Slight alterations in 
design were made to simplify machine operations. Brinell specifica
tions were changed in some instances, in cylinder heads, for example, 
which were raised from 70 to 75-80, to permit a faster machining of 
aluminum parts. Tungsten carbide tools were substituted for softer 
cutting edges, both increasing the efficiency of the machines · and 
lengthening the li fe of the tools from 10 days to as much as four 
months. Dual jigs and fixtures were designed to increase produc
tion. In other instances, jigs and fixtures were altered to eliminate 
mistakes and . reduce scrappage. In no month did Kinner scrappage 
reach one per cent. 

The speed of some manufacturing operations was increased by 
more than 200 per cent. The facing of the intake and exhaust ports 
on the cylinder head was a case in point. A special carboloid tool 
with an inserted tooth cutter was desi<Yned by Kinner toolmakers. 
Operated at 1,500 r.p.m. and used 01~ a Cincinnati vertical mill 
equipped with dual fix tures, the tool turned out 100 heads a day, with 
both ports faced, as against 90 heads, with only one port faced, under 
former methods. Further, the tool required sharpening only every IO 

days to two weeks as against every 10 hours previously. 
Kinner developed a new engine during the year, the 175 h.p. R-53, 

which received an A.T.C. Like the other Kinner products, the 100 
h.p. K-5, the 125 h.p. B-54 and the 16o h.p. R-55, the R-53 was five 
cyl. radial and aircooled. The additional power over the 160 h.p. R-55 
was obtained by a slight step-up of compression ratio and r.p.m. It 
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LYCOMING FINAL ASSEMBLY 

A section of the depar tment devoted to final assembly of Lycoming aircraft engi nes. 

was designed particularly for training purposes. Its mounting dimen
sions were identical with those of the B-54 and the R-55. It was vir
tually interchangeable with the R-55 , while it could be substituted for 
the· B-54 with only slight installation alterations. The Kinner R-55 
was selected to power two new planes used in the C.P.T.P., the Hovv
ard DGA-18 and the Wally Timm. 

During 1941 the company shipped engines or parts, and in most in
stances both, to China, Portugal, Canada, Turkey, Mexico, The Dutch 
East Indies and several of the South American countries . However, 
with the outbreak of war the company began producing exclusively 
for the American military forces. 

The Lycoming Division of The Aviation Corporation, Williams
port, Pa., met the growing demand for aircraft engines with vastly 
increased production. Greatest emphasis was placed on lifting the 
output of the R-68o series nine-cylinder radial aircooled engines for 
primary and advanced training planes of the Army and Navy. Another 
sharp step up in production was to follow the opening of a new plant 
addition devoted entirely to that series engine. The production setup 
for radial engines was completely revised and included machinery of 
the most modern type. Twin-engine trainers powered by the R-68o 
engine included the Curtiss AT -9, the Beechcraft AT -10 and the 
Cessna AT -8. Lycoming engines also powered primary training planes 
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made by Boeing and Spartan and observation planes produced by 
tin son. 

Under pressure of the national emergency, research and develop
ment at Lycoming reached an unprecedented pace. In addition to the 
development of a tank engine and a liquid cooled aircraft engine, 
Lycoming's engineers made important improvements in the company's 
line of commercial engi nes from 50 to 300 h.p. Among them was a 
new series of four and six-cylinder horizontally-opposed engines 
ranging from roo to 220 h.p. This series had the advantage of many 
interchangeable parts and was being constructed largely on former 
automotive machinery. 

Despite an unprecedented increase in employment Lycoming was 
able to obtai n or develop workmen of high technical ability. A large 
number of the new employees were trained by the Williamsport Tech
nical Institute. These men were fitted in carefully around the com
pany's older craftsmen, over a hundred of whom had been building 

LYCOMING AIRCRAFT ENGINE PLANT 

The section where accessory housings are finished. 
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AT THE MENASCO PLANT 

The M enasco Manufacturing Company in wa r production on landing gear struts. 
Here a main strut is being turned. 

engines at "Lycoming for more than 20 years. By close co-operation 
with the Institute and through its own classes in the plant, Lycoming 
was able to maintain a constant fl ow of skilled men so vital to fine 
engine production. 

Menasco Manufacturing Company, Burbank, Calif., during 1940 
greatly expanded its facilities by the construction of a new plant and 
administration building. In the new Burbank plant were housed the 
two largest divisions of the Menasco Manufacturing 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 ma
chine tools and designed for quantity production of both engines and 
hydraulic landing gear struts. 

Engine production during 1941 was increased considerably over 
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previous years, and was concentrated mainly on 1odel D4, 125 h.p. 
In addition , a very considerable amount of Menasco H ydraul ic Shock 

truts were delivered ; in fact so great was the demand f9r Struts that 
the compan , through the facilities of the Defense P lant Corporation, 
has t r ipled its 1941 capacity to meet the increased demands of the a
tiona! D efen e P rog ram. 

T he company's fo rmer headquarters were occupied <:-'<elusively by 
the company foundry division which produced nonferrous castings 
by the nt ioch process. T hi process was developed b) \. ntioch Col
lege at Y ellow Springs, 0 ., and perfected during the last 10 years, and 
last yea r wa purchased by General lVlotors. luminum or bronze 
ca t ings made by thi s proce s combine the fi nish and accuracy of die-
a. t ings with the physical propert ies of the best sand castings. Also, it 

is pos ible by means of the A ntioch proces to mold and pour aluminum 
or bronze casting which form erly were impossible to make by other 
recognized processes. 

P ratt & W hitney A ircraf t, East Hartford, Conn. , one of the three 
cli vi ion of U ni ted A ircraft Corporation, founded in August, 1925. 
for th expre s purpose of developing high-powered aircooled air
cra ft eng ines, was in f ull-out war production, having expanded facili 
tie five times since June, 1940. W hen the P resident of the U nited 
. tate issued his call for airplanes in J une, 1940, Pratt & W hitney 
A ircraft was expansion-minded, since, only a short time befo re, it 
had undertaken two major expansions to assist the F rench and 
Br itish governments in supplying their urgent demand fo r radial 
a ircooled a irplane engines. Accordingly, P ratt & W hitney A ircraft 
undertook to expand its facilities very rapidly. Since June, 1940, the 
requirements of the Government for P ratt & W hitney engines had 
been revised five times-and each revision called for a large increase 
in eng ine production. T hese requirements were n1et by further ad-

U. S. Navy photo 

GRUM M AN F4F-3 

A. single-place fighter powered by a P ratt & Whitney Twin Wasp engine. 
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WOMEN WORK ON ENGINES 

At Pratt & Whitney's aircraft engine plant hundreds of women are inspectors of 
precision made parts. Here the inspector is using micrometers to measure the 

outside diameter of a piston . 

ditions to the Pratt & Whitney Aircraft plants, by still further ex
pansion of the then-extensive practice of subcontracting and by the 
licensing of other manufacturers to build Pratt & Whitney engines. 

The magnitude of the task which faced Pratt & Whitney Aircraft 
in meeting these requirements was clearly indicated by the fact that 
this Division occupied several times as much factory space as it did 
before the emergency, and had increased employment even further 
since that time. Its engine output was kept ahead of schedule since 
the inception of the American defense program-and, early in 1942, 
with its plant operating on a 24-hour, seven-days a week schedule, was 
producing at a rate that far surpassed its pre-emergency output. 

The impofltance of this activity was emphasized by the fact that, 
long before the automotive industry could be geared up to carry part 
of the tremendous engine-producing task imposed by the defense pro
gram, Pratt & Whitney Aircraft was supplying a major share of the 
American engines so desperately needed by United States and Great 
Britain. In addition to increasing the quantity output of three of its 
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engines designed prior to 1940, Pratt & V\ hitney . ircraft, during 
1941, went into full production of a 2 ooo h .p. engine-the most pow
erful and compact engine in full-scale production anywhere in the 
world. 

Pratt & W hitney ircraft also was in quantity production on four 
major type of a irplane eng ines, the 450 h.p. ·wasp Junior ; the 6oo 
h .p. Wasp; the 1,200 h.p. T win a p and the 2,0 0 0 h .p. Double Wasp. 
They were in wide use on almo t aJI cia sifications of aircraft used 
by the rmy and Navy as well a b the R.A.F. including basic and 
advanced trainers, pursuits, observation scouts, bombers and patrol 
bombers. In addition, a new 1,350 h.p. model of the Twin Wasp en
gine, known as the R-2000, was developed and put into quantity pro
duction. 

During 1941 Pratt & W hitne) Aircraft expanded its program of 
intensive technical research and development. Existing engine models 
were r efined and improved, and new types developed under rigid re
strictions as to secrecy. 

Ranger ircraf t Engines, Farmingdale, N. Y., division of the 
Fairchild E ngine and A irplane Corporation, completed the first phase 
of its \Nar expansion program. 1 ew test facilities included 12 sound-

INSTALLING TWIN WASP CYLINDERS 

On the final assembly floor at the Pratt & Whitney plant. 
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PRATT & WHITNEY DOUBLE WASP ENGINES 

On the packing line ready for shipment. 

proof and air-conditioned production test stands and the one new test 
house devoted to experimental work, containing two dynamometers, 
r ,6oo h.p. and 6oo h .p. , plus a flight-propeller endurance test stand 
and a tilting test stand. In process of completion early in 1942 were a 
supercharger laboratory, equipped for full temperature control to 
30,000 ft. altitude; vibration, photoelastic, X-ray, ignition , and oil 
laboratories; plus a group of new apparatus for the endurance and 
fatigue testing of a large variety of engine components. A new 
density measuring machine for the inspection of castings was installed 
in the inspection department. Believed to be the first of its kind in 
America, this machine accurately and quickly determined the porosity 
of castings without even marking the material. 

The engineering organization was expanded to a maj or extent as 
required by new facilities and by the large increase in new military en
gineering projects scheduled for completion over the coming four 
years. 

Production deliveries included six and 12 engines, all of the in
verted, in-line aircooled type. In numbers the major deliveries con
sisted of the Ranger 6-440C-2, Army designation L-440-1, which 
became established as one of the principal engines for primary train
ing in the Army Air Forces through the thousands of hours per day 
it served in PT-19 Trainers under all climatic conditions. The Pro
duction models of this series included the 6-440C-2, rated at 175 h.p. 
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at 2,450 r.p.m. using 65 octane fuel; the 6-440C-3, rated at r8o h.p. 
at 2 450 r.p.m. using 73 octane fuel; the 6-44oC-4, rated at 190 h.p. 
at 2,450 r.p.m. using 8o octane fuel· and the 6-44oC-5, rated at 200 
h.p. at 2450 r.p.m. using 87 octane f uel. That group of models had 
the arne general specifications throughout, with bore of 4.125 in., 
troke of S·'" in. di placement of 441 cu. in., weight (dry, including 
tandard equ ipment) 376 lbs. , and no. 20 spline propeller shaft. The 

model were installed not only in the rmy Pt-rg trainers, manu
factured by Fairchild ircraft but in the Grumman twin-engine 
J4F-1 amphibians for the oa t uard. ix-cyl. Rangers were 
also adopted a tandard equipment in anada by the R.C. .F. and 
by the Royal on\ egian ir Force. 

Production of the 12 cyl. Model SG -770 -I Ranger for the 
U. avy was comm nc d in 1941. The arrival of this model at the 
production stage marked the introduction of a basically new engine 
type for quantity in tallation in American tactical military airplanes. 
In ta ll ed in the new Curtiss 3 -r naval cout observation airplane, 
this new engine t pe, in-line and aircooled, offered in combination 
some of the advantages pos e sed by both liquid-cooled in-line engines 
and aircooled radial engines , and helped to make possible an airplane 
of outstanding performance which was scheduled for continuing ma
jor production. 

Throughout the year the high percentage of work sub-contracted 
to plants other than Ranger was continued. It was estimated that 65 
per cent of the labor hours which \~ ent into the completed Ranger 
engines were performed at plants throughout the eastern U nited 

tates. The utmost in quali ty control was extended to these purveyors, 
however, and all final critical machining, fitting and testing was per
formed in the Ranger plant by Ranger personnel. 

Rearwin ircraft and Engines, Inc., Kansas City, Kansas, 

BUILDING PRATT & WHITNEY ENGINES 

One sec tion of the final assembly department in the Pratt & Whitney plant. 
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CURTISS S03C-r SEAGULL 

U. S. Navy scout observation for operations with the Flee t. 

produced 3 models. The K en-Royce Model sE was a direct drive 
aircooled engine with C.A .A . rating of 70 h.p. at 1,950 r.p.m. The 
Ken-Royce Model so had a rating of go h.p. at 2,2so r.p.m. Ken
Royce Model 7G had a rating of 120 h.p. at 2,22S r.p.m. 

Warner A ircraft Corporation, Detroit, Mich. , continued produc
tion of the Scarab and Super Scarab engines Series so type, rated 
at 12S h .p. and 14S h.p. respectively . In addition to the Series so 
Scarab and Super Scarab engines, production was continued on the 
Super Scarab Model 16S, 7 cyl. aircooled engine rated at I6S h.p. 
Production on this model was increased considerably over the previous 
year . This was brought about by the demand for this engine for in
stallation in preliminary training airplanes for both domestic and ex
port use. In the export field shipments of W arner engines we re made 
to manufacturers for use in airplanes to be exported to South America, 
Australia and Great Britain. The personnel of The \!Varner A ircraft 
Corporation was increased approximately 33 1/3 percent during the 
year. The company continued the manufacture of hydraulic brake 
control units which were supplied to a number of manufacturers of 
military aircraft. 

Wright Aeronautical Corporation, Paterson, N. ]., with an un
broken record of achievement in the production of high power air
craft engines since the first 211 h.p. radial aircooled vVhirlwind was 
produced in 1923, was in vastly expanded war production. The Cy
clone first developed in 1927, with 52S h.p., had grown to be among 
the most powerful engines in the world. Wright manufacturing pro
cedures were improved to make possible, through special-purpose, 
automatic machine tools, the fabrication of engine parts on a mass 
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GIANT TOOLS FOR WRIGHT ENGINES 
In a Wright Aeronautical engine plant this huge Greenlee automatic transfer 
machine handles 72 Cyclone cylinder heads at one time. l t drills1 r eams, counter

sinks, bores and chamfers, and taps the heads as they move down the track. 
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WRIGHT ENGINE ASSEMBLY 

War production of Cyclone engines in full swing at one of th e plants of th e 
Wright Aeronautical Co rpo ratio n. 

production basis. P roduction of complete engines was increasing by 
progressive assembly methods. An enormous new Wright plant in 
the Midwest began shipping engines in June, 1941. 

Production of Wright Whirlwinds in both the 7 and 9 cyl. models 
was continued, although the output of the 7 cyl. model was sharply 
reduced. This type was used principally in primary training and was 
rated at from 235 to 350 h.p. The 9 cyl. Whirlwind, with a power 
rating of from 365 to 450 h.p., was employed chiefly in basic and scout 
training planes, and also proved very successful as a power plant for 
the Navy patrol airships. A special model of this engine was also 
produced in large quantities for use in M-3 tanks. 

The 9 Cyclone in the G-roo and G-200 series was continued in 
production, although the greater part of the output in this type was 
confined to the G-200 series. Both models featured a two piece 
forged steel crankcase, but in the case of the G-200 this was refined 
in outside profile, and th~ use of through bolts for attaching the two 
sections together was discontinued in favor of small internal lugs and 
short connecting bolts and nuts. 

The 1,200 h .p. rating of the G-200 series · was the highest ever 
accorded to a 9 cyl. radial, and four of these engines were installed 
as the standard power plant of the Boeing B-r7 Flying Fortresses. 
Other outstanding military uses included installations in Brewster 
F2A-2 and F2A-3 fighters, Grumman F4F-5 and GB36-A fighters, 
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urti s Mohawk fighter, D ougla R3D and R4D t ransports, Lockheed 
R-so transports and Lockheed Hudson bombers. 

Other Cyclone 9"s with powers varying from 750 to I roo h.p. were 
u eel in Curti s attack plane , Dougla and Curt iss cl ive bombers, 
Douglas C-39 cargo plane · and RzD-1 transpor ts Douglas B-18 
medium bomber , Lockheed R -o- I tran por ts orth mer1can 

-47B, and D ouo-las 0 -- ob ervation planes, Bre\ ter and Grum-
man utility planes and n ol iclated patrol fly ing boats. 

In the commercial field , right engines met ' ith extensive use 
in the passenger planes of maj or air line , including American Air
lines, Transcontinental and \ e tern Ai r, E astern ir L ines Chicago 
and outhern ir Lines, Braniff irwa; s, Pennsylvania-Central Air
lines, Pan merican irway ystem, ational irl ine, Delta Air 
Corporation, anad ian Colonial irwa) s, Catalina ir Transport, 
\ i'l/ hi te Pa s irways , Canadian irways, MacKenzie ir Service, 

tarratt irways and Tran portation, Aer L ingus ( E ire), British 
ver eas A irway , China National 'iation Corporation, Indian a-

WRIGHT CARBURETOR TEST 

Test laboratory in Wright Aeronautical plant where carburetors are tested and 
calibra ted before install ation in Cyclone and Whirlwind engines. 
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WRIGHT ENGINES FOR BOEING FORTRESSES 
Wright Cyclone engines are moved by truck to the wing installation jig line to be 

installed before the actual wing is fitted to the completed fuselage. 

tional Airways, Pan American-Grace Airways, Aerovias Tacionaies de 
Costa Rica, Aerovias Nacionales de Colombia (Avianca), Uraba, 
Medellin and Central Airways, Panair do Brasil, Campania Nacional 
Cubana de Aviacion , Campania Mexicana de Aviacion, Linea Aerea 
Nacional (Chile), T.A.C.A. , K.N.I.L.M., K.L.M., Ansett Airways, 
Australia National Airways, Guinea Airways, and many other air 
transport systems throughout the world. In particular, the .Boeing 
307 Stratoliners, the Douglas DC-2 and DC-3 air liners, and the Lock
heed Lodestar air liners made extensive use of Cyclone engines. 

By far the greater part of the Wright production faciliti es were 
directed to the manufacture of Cyclone 14's for military uses. Orig
inally introduced in 1936, this 14 cyl. engine scored outstanding suc
cess in the Boeing 314 Clipper ships of the Pan American Airways, 
and proved itself capable of withstanding the tremendous strains im
posed by long hours of continuous running. An improved model, the 
R26oo-B, was introduced, with a steel crankcase in place of the forged 
aluminum case used on the earlier R26oo-A engines. With an ap
proved rating of 1,700 h.p. for take-off, this engine achieved spectacu
lar success in the Douglas A2o twin-engine dive bomber, and the 
North American B-25 twin-engine medium bomber. 

The Wright Cyclone 18 gave convincing proof of its ability when 
four of these 18 cyl. engines carried the huge Douglas .B-19 bomber 
on its maiden flight. With a rating of 2,000 h.p., this engine also was 
selected to power the Consolidated Model 31 flying boat, and the 
giant Martin "Mars" flying boat. 
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11 \iVr ight Cyclones were equipped with the \1 right dynamic 
damper, and in the ca e of the G-100, and G-200 series of the 

yclone 9, as well a the Cyclone 14 and 18, this was applied to both 
front and rear crankcheeks. ylinder heads were aluminum alloy 
ca t ings, crewed and shrunk on to the nitrided C) Iinder barrels, 
val e rockers were pressure lubricated through the push rod assembly 
and adequate cooling was obtained through the use of full pressure 
baffl ing. Provision was made for hydraulic controls for either con-
tant speed or variable pitch propellers. The e..-..::clusive \tVright Torque 
fete r was built into the lO\\ er part of the nose section, and was made 

available on all 9, 14, and 18 cyl. Cyclones. 
There was a marked increase in the use of metallizing in place 

of the paint commonly used on cylinders, all engines produced in 
a Midwest plant being treated in this manner, as well as many of 
those made in the other plants. The Wright two-speed super
charger, available on most Cyclone engines became of even greater 
importance as both commercial and military flying went to the upper 
altitudes. This device provided two gear ratios for the supercharge 
impeller drive in a light and exceedingly compact planetary gear unit, 
the change from low to high or high to low being accomplished 
through a simple control in the pilot's cockpit. A moderate degree of 
supercha rge was thus available for take-off and low altitude opera
tion, and a greater supercharge to maintain high performance during 
upper altitude flight. Turbo-supercharging, in which the supercharger 
was driven by a turbine utilizing the engine exhaust gases, was 
adopted successfully, and proved particularly effective during ex
tremely high altitude flights. 

Manufacturers of Accessories 

The Acrotorque Company, Cleveland, 0., expanded production 
of its all weather windshield wiper, introducing a number of new 
models for transport, Army and Navy aircraft. Many more 
wipers were to be produced in 1942. New installations included 
curved as well as fiat windshield surfaces, powered by either hy
draulic or electrical systems. Light in weight and entirely non-mag
netic in construction, the Acrotorque wiper was designed to meet all 
requirements and was standard equipment. Windshield de-icing 
equipment (alcohol) operating independently of the wiper itself was 
available as optional equipment on most models. Acrotorque ~Iso 
manufactured a feathering valve that permitted five-second feathenng 
of Hamilton Standard Hydromatic Propellers in time of emergency, 
automatically cutting off once the propeller had reached the feathered 
position. 
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ADEL'S MIGHTY MIDGET 

A new four-way hydraulic selector valve. 

Actus Products Corporation, Mt. Vernon, N. Y., developed its 
Actus hose clamp to meet the particular needs of the aircraft industry, 
and also continued manufacture of patented Wraplock hose clamps 
and binding tape and numerous other accessories. Operating at the 
full capacity of recently expanded plant facilities, the company con
tinued production of piston skirt expanders, valve guide cleaners, 
piston ring compressors, "spitfire" spark plugs for use on stationary 
engines and other accessories and specialties. Actus Hi-pressure 
stainless steel hose clamps were in use on the planes of the Navy, 
Coast Guard, R.A.F. and R.C.A.F. 

Adel Precision Products Corporation, Burbank, Calif., manufac
tured more than J ,Ooo sizes and types of line supports, hydraulic 
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control valves and general hydraul ic units anti-icing pumps and con
trols, synthetic rubber product and allied aircraft proprietaries. and 
increased production man) fold. del' anadian engineering office in 
T ronto was completed, and the Huntington Precision Product 
Divi ion of the firm was establi heel. ne of the company's most im
portant product developments wa the l[ io-hty M idget h draulic valve. 
k educed weight and improved pre ure drop characteristics were ob
tained a lmo t entirely through improvement of design detail and Fur
th r de ign implification thrmwh mechan ical and metallurgical re
. earch. Ample capacit) for land ing gear actuation of typical bi
motored airc raft wa bui lt into the maller model of the valve this 
a embly weighing but 8 ounce and aving 83 per cent in weight as 
ompared with predecessor unit . Bodies were fabricated from dural 

bar stock, thus permi tt ing operating pressure up to 3,000 p.s.i. , with 
ample safety factor for momentary overload in excess of these values. 

perating handle loads of as low as r6 inch-pounds were provided for 
operation at 8oo -p.s.i. , with special cams for further reducing handle 
load at higher operating pressures. 

Aeromarine Instrument Company, ew York City, utilized its 
greatly expanded plant facilities to increase its output of aircraft in
struments, the list including air speed indicators, manifold pressure 
gauges, rate-of-climb indicators , temperature gauges, pressure gauges, 
tachometers, altimeters, compasses, etc., with the company's activities 
being largely devoted to filling defense-related commitments. 

Aeroproducts Division of General Motors Corporation, Dayton, 
0 ., was in production of the Aeroproducts propeller for the Army 
Ai r Forces. T his was a variable pitch, constant speed propeller of 
unit construction, chief features including hydraulic operation and 
hollow steel blades containing longitudinal ribs and unrestricted shaft 
hole for cannon installation. 
. Aeroquip Corpora ti on, Jackson, Mich., manufactured in in~reas
I~gly large quantities self-sealing couplings, designed to permit the 
disconnection of liquid-carryin o- pipe lines without either loss of 
fluid or inclusion of air upon r~connection . Sub-assemblies or com
plete units could be made in separate factories and used without 
tedious p riming and bleeding operations. 

A ir-Maze Corporation, Cleveland, 0 ., produced air filters for in
stallation on all air intakes of aircraft engines. 

A ircraft Accessories Corporation, Glendale, Calif. , manufacturers 
of hydraulic actuating equipment fo r aircraft, increased production 
through use of facilities in its new plant building, and expedited 
s~pply of equipment to plane manufacturers engaged in filling na
tional defense and British orders. Research and experimentation 
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were carried on at an intensified rate in the new plant, to permit 
development of new hydraulic equipment and further improvement 
of present products, including Ai raco di rectional cont rol valves, 
hand pumps, check valves, relief valves, brake valves, and pressure 
regulators. 

Aircraft Accessories Corporation of Missouri , K ansas City, Mo. , 
manufactured radio transmitters and receiving equipment, and air
craft maintenance and repair equipment. A special item was the 
propeller governor testing unit to test all types of propeller gov
ernors. In addition to its complete line of aircraft radio equipment, 
including antennae, bearing indicators, amplifiers, maintenance and 
repair equipment, the company manufactured air fi eld operations 
equipment such as auxiliary starters, propeller dollies, battery carts, 
variable inductances, neutralizing condensers, and variable condens
ers. The company's machine shop accepted orders and subcontracts 
for aluminum alloy sand castings for aircraft use both raw and ma
chined; hand screw machine and turret lathe parts, in aluminum, 
brass, and steel, and radio and electrical wiring assemblies fo r air
craft use. A large personnel and plant expansion was carried out by 
erection of a modern building with air-conditioned offices and water
cooled plant. 

Aircraft Hardware Manufacturing Company, Inc., New Yo rk 
City, makers of many types of constructional hardware fo r aircraft, 
continued manufacture of its standard line of bolts, nuts and turn
buckles . The firm's stainless steel department was expanded several 
times over that which had previously been in operation, with special 
screw machine parts and swedging terminals being among the most 
important items in sales. 

Aircraft Screw Products Company of L ong I sland City, N . Y ., de
signed and manufactured a number of aircraft specialties to prevent 
the failure of threaded fastenings in the lighter metals usually due to 
relatively low fatigue capacity and shock resistance. The Aero Thread 
screw thread system, designed to eliminate this handicap in plane 
construction, employed a bronze or stainless steel insert in the tapped 
hole, effectively protecting the threads from wear and abrasion, and 
providing a hard anti-friction surface into which the stud or cap 
screw fitted smoothly. It provided the member in which it was in
stalled with roo per cent greater fatigue resistance and 25 per cent 
greater static strength than the conventional thread. 

Aircraft Tools, Inc., Los Angeles, Calif., with expanded facilities 
was in w<l:r productio.n on specialized tools urgently needed by the in
dustry. A complete lme of more than roo bucking bars and new sheet 
holders, sheet holder pliers and dimpling dies was introduced. 
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ircraft Welders, Inc. i\Tichita, Kans., added new personnel and 
expanded plant fac ilities in 1941 for the manufacture of engine 
mount , landing gears, welded structural parts, etc., according to in
dividual pecification . The firm employed many certified welders who 
were qualified under A rm)- avy te t regulations. 

A ja.,'C E lectric Company, Inc. , Philadelphia, Pa., utilized its im
mer ed electrode alt bath furnace fo r heat treating and hardening 
explosive shells and aircraft armor plate. Bath hardening equipment 
consisted of standard ja.-'C-Hultgren furnaces and controls, together 
with intere ting conveying mechanisms, including conveyorized oil 
quench and automatic washing system. The salt bath process short
ened the usual two-hour time cycles to one-quarter or one-sixth the 
time required in previous years. 

llied Aviation Corporation, Dundalk, Md., handled a consider
able amount of subcontract work on such items as flaps , tail cones 
and fuselages for warplanes. 

luminum Company of A merica, Pittsburgh, Pa., expanded its 
fa r-flung facilities so that its aluminum production was brought up 
to a point several times greater than that of 1938, the last peace
time year. Because of this enlarged production schedule, the com
pany was enabled to reduce the price of aluminum ingot to I 5 cents 
a pound, the lowest level in history. The company was in full war 
production, with nothing for its civilian markets, built up over the last 
half century. Vast amounts of company funds were devoted to war 
expansion. The company also was constructing for the Government 
five aluminum plants and one alumina plant, the latter the largest in 
the world. Three of the aluminum plants, with a total productive 
capacity exceeding what the whole nation produced in 1938, were to 
be operated by A lcoa, as well as the alumina plant. Completion of all 
the plants, and additional plants to be built by others in the industry, 
were to raise the nation's total productive capacity for aluminum to an 
amount exceeding what it was believed all the countries under control 
of the Axis powers had ever produced in a year. The company's 
capacity for making fabricated forms such as forgings, rivets, extru
sions, wire, rod, bar, tubing, sheet, including high strength alloy sheet, 
was increased greatly. 

American Bosch Corporation, Springfield, Mass., devoted a major 
part of its manufacturing facilities to turning out quantities of avia
tion magnetos for use on 7, 9, and 14-cyl. airplane engines and also 
ir~cluded on its schedule production of magnetos for huge 18-cyl. en
gmes. A new building was erected to meet war demands. The Delco: 
Remy Division of General Motors Corporation also was manufactur
ing the Bosch magneto under a licensing agreement. 

) 
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A merican P henolic Corporation , Chicago, Ill., t urned much of its 
production facilities to the manufacture of "A " connectors for ~se 
by the aircraft industry on navigation in truments, aerial .macht~e 
guns, bomb racks, radios and other installations where electncal f~t!
ure was not to be tolerated. Used by leading manufacturers of mth
tary planes and accessories, these connectors were noted for their 
lightness of weight and the ease with which they could be connected 
and disconnected. The company also produced coaxial cables for low
loss radio frequency transmission, and conduit f errules, fi ttings and 
coupling nuts in accordance with army and navy specifications . 

American Propeller Corporation, Toledo, 0 ., a sub idiary of th 
Aviation Corporation, was incorporated in 1941 to manufacture pro
pellers and hollow steel blades formerly turned out by the Aviat ion 
Corporation's Lycoming Division at W illiamsport, Pa. The Army 
and Navy had been using these holl ow steel blades on training planes 
for several years, and Government contracts were held for the larger 
diameter blades, some of which were intended for bomber . 

American Screw Company, P rovidence, R. I., continued to upply 
the aircraft industry with wood, machine and sheet metal screw and 
miscellaneous hardware. 

American Tube .Bending Company, Inc., New Haven, Conn., in
creased its output by 136 per cent over that of the previous year in 
production of parts fo r .planes and engi nes manufactur~d to the cu -
tomers' designs and specifications. These products mcluded such 
items as intake pipes, exhaust collectors and manifold , oil lines, 
la?ding gear struts and forks, airplane seat frames, control sticks, oil 
shr:ger tubes for propeller de-icing, landing floats and other acces
sones. 

The Aro Equipment Corporation, Bryan, 0., produced propeller 
hubs for beth wood and steel blade propellers on training planes. 
Large numbers of fluid segregators were delivered and mass deliveries 
of vacuum pumps were scheduled. Facilities were set up for pro
ducing oxy!len demand regulators. Aro engineers completed a num
ber of s~ectal e~gineering projects assigned by the A rmy Air ~?rces. 
Production of aircraft products was consolidated in a new addition to 
~he Aro factory and an extensive employee training program was put 
mto effect. 

E. C. Atkins and Company, Indianapolis, Ind., manufacturers of 
:vood and metal-cutting saws, increased its production schedules dur
mg 1941 to supply the demand for their tools in the aircraft plants 
of the nation. From these plants, the company stated, came re
ports indicating that the Atkins products were setting up performance 
records, cutting for lengthy periods of time without re-grinding, per-
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AUTOMATIC ELECTRIC MICROPHONE 

T ype 26, product of the Automatic Electric Co ., is for u e between crew members 
in flight or radio communication with ground stations, excluding extraneous noises. 

mitting higher saw speeds and reducing time-out for saw change
overs. 

A utomatic Electric Company, Chicago, Ill. , pioneer manufacturer 
of automatic telephone systems, devoted much of its production ac
tivities to the construction of supply relays, stepping switches and 
other electrical control devices for installations in the field of military 
aeronautics. The company's equipment was used in aircraft lighting 
systems, motor controls, interior telephone systems, landing controls 
and radio apparatus, with numerous similar applications. 

The B. G. Corporation, New York, spark plug manufacturers, 
continued with the development and introduction of many new spark 
plug models to keep pace with the requirements of high specific 
power output engines . A greatly enlarged engineering department 
carried on an extensive program for the investigation of the many 
problems directly connected with airplane ignition systems. An in
teresting development was a spark plug test set designed to check the 
electrica l condition of spark plugs at predetermined voltages. It 
utilized a high voltage bridge circuit, in one leg of which was in
corporated the spark plug under test as well as the spark plug pres
sure chamber. This chamber placed the plug in position for the 
tes t, opened a pressure valve and controlled the electrical energy in 
the circuit, all by one movement of a small lever ann, thus greatly 
simplifying the testing procedure. 



A I RCRAFT YEAR BOOK 

BENDDC PNEUDRAULIC SHOCK STRUT 

With 27-inch smoo th contour wheel ; r r x 2 duo servo brake display. 

B. H . Aircraft Company, Long I sland City, N . Y ., in 194 I con
tinued to supply the F edera l Go vernment and the aircraf t industry 
with fabricated sheet metal par ts of various kinds and styles. 

Babcock A ircraft Corporat ion, D eLand, Fla ., was contributing to 
the war effo r t as a subcontractor manu facturing parts. 

Bellanca A ircraft Corporat ion, New Castle, Del. , manufactured 
~or the aircraft industry flu sh-riveted fin s, fl oats, tanks, reservoirs, 
111 ~trument panels, gun turrets, plastic bonded plywood structures and 
miscellaneous aircraft parts. 

Bendix Aviation Corporation, Bendix P roducts Division, South 
Bend, Ind., makers of more than a hundred diffe rent aircraf t instru
ments, specialties and other equipment, was in f ull-out war product ion, 
with two large new buildings in South Bend. O ne housed equi pment 
fo r the heat treating of forgings, and the inner and oute r cylinders of 
the Bendix pneudraulic shock struts. I n addition to the expansion of 
heat treating facilities, an elaborate assembly line was installed fo r 
mass production of large type shock struts for twin and four-eng ine 
bombers. Bendix continued to increase its output of aircraf t wheels 
and brakes, with a large engineering fo rce busy in an endeavor to im
prove still further these accessories, to take up the · least possible 
amount of space for the wheel and to dissipate more and more energy 
per square inch of rubbing space. Machines for increased production 
of tail wheels and tail wheel knuckles also were installed. P ilot seat 
and master cylinder assembly lines were set up and an increased p ro
duction of power brake valves was accomplished. 

Bendix Aviation, Ltd., Los Angeles, Calif., west coast subsidiary 
of Bendix Aviation Corporation, made rapid strides in its eff orts to 
bring about vastly increased war production of hydraulic accessories, 
radio equipment and tube clamps. In its hydraulic accessory de-
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par tment there were produced some 30 proprietary items of its own 
de ign including hand pump , selector, check sequence, relief and re-
trictor valves, di connect coupling po\\ er brake valves, accumulators 

and hydraulic electric switches. notable development was the plas
tic poppet. Much longer life for the accessories resulted from the 
switch in manufacture of this device from steel to plastic material. 
The pia tic units were found to be lighter in '\eight, chatter-free in 
operation, and simple to assemble and service. A new line of tube 

. clamps for the first time incorporated a neoprene cushion permanently 
vulcanized to the metal clamp itself. 

The Benwood-Linze Company, St. Louis, Mo., manufactured the 
B-L electrical rectifiers , which were designed by the firm 's engineers 
in cooperation with aircraft engineers and production e-xperts. These 
rectifiers are in use by the United States armed forces-dry plate 
metallic electrical rectifier elements in selenium, copper oxide, copper 
sulphide, and tube, together with inverters for converting D.C. to 
A.C., and rectifier devices for converting A.C. to D.C. 

The Black & Decker Manufacturing Company, Towson, Md., 
was in war production on portable electric tools for the aircraft in
dustry. ew electric speed drills, sanding devices, grinding and 
punching accessories and electric tools of many varieties were en
gineered to the heavy production requirements of airplane, aircraft 
accessories and similar fabricating and assembly operations. An im
portant product was the new heavy-duty Holgun, an electric hand 
drill , widely utilized through aeronautical plants. 

The Bokum Tool Company, Detroit, Mich., presented a new 
method of spotfacing and boring through its new B. & B. spotfacer 
and boring tool, a head or bar with a cutting blade running through 
a slot at the end. Located on the head was a dial with micrometer 

FOR FASTER PRODUCTION 
Black & Decker heavy duty sander with nine-inch abrasive disc for metal surfacin 
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readings permitting the operator to set the blade to preci e d iam eter 
readings w ithin ten-thousandths of an inch . Each blade had a rack on 
the inner or back edge which engaged with the micro-adjusting screw. 

The Boots A ircraf t N ut Corporation, ew York, establi shed a 
research and development laboratory fo r the purpose of adapt ing its 
wing style all-metal, self-locking nut to the numerous speci fi c applica
tions needed by the aircraf t industry. A mong new adaptations of the 
Boots nut were the gang channel, offering the feature of removable 
nuts ; the fl oating anchor nuts of various base design , also embracing 
the fea ture of easy removal ; stainl ess steel nu ts drawn from sheet 
metal ; the Boots nut for blind plywood fa stenings; the mu ltiple un it 
anchor nut often known as the " rivet saver" because of the fewer 
number of rivets needed to attach a n equivalent number of plate nut . 
The Boots principle for the self-locking of nuts consisted of a load
carrying portion conn ected by a spring member. The locking t hreads 
were set out of phase with the load-carrying threads. W hen the nut 
was screwed on the bolt, the spring was fo rced to expand vvell within 
its ultimate strength until the locking threads were brought in to phase 
with the thread system a t which time the nut could be threaded on the 
bolt by the continued exertion of torque. 

Breeze Corporations, Inc. , Newark, r. J. increased its output 
of assemblies for aircra ft, anti-aircraft , tanks, warships and g round 
defense equipment. Backlog, plant space and personnel increased 
by huge percentages and further expansion plans were under way. 
Breeze Corporations celebrated its soth anniversary late in 1941 
by further developing and refining its scores of products. These 
included a fast and efficient method of manufacturing armor plate 
for warplanes and other fighting units ; improvements in and increas
ing production of cartridge starters and radio ignition shielding, con
duits and fittings, conduit junction boxes, swaging machines and 
hand swaging tools, electrical connectors, resistance type thermom
eters, tab controls, ammunition rounds counters, internal tie rods, 
tachometer, fuel pump and remote control drives and other equip
ment. A new line of multiple-circuit electrical connectors was intro
duced for use at firewall, generator, radio and instruments with im
proved contacts. The fuel-air ratio indicator made by Breeze af
forded a fast, accurate reading of the fuel-air mixture based on the 
analysis of exhaust gas. The cartridge engine 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 be 
used without drain on the a irplane batteries, as the shell was fired 
by the current from a flashlight cell. 



THE IRCRAFT MA UFACTURi r G INDUSTRY 389 

Brigg anufacturing Company, Detroit, M ich. , fo llowing an 
e-xpansion of shop personnel and manufacturing space was in mass 
production on a irplane parts, including wings and tail sections, bomber 
doors, and a wide var iety of wing flaps and gas tank doors. The com
pany was a! o at "' ork on a considerable number of ai rplane supplies 
for Great Britain . 

Buhl tamping Company, Detroit, Mich., which had produced 
automobile parts and da iry equipment, was devoting much of its ex
panded facto ry space to aircraft and engine parts and mi cellaneous 
a semblies. 

Cambridge Instrument Company, Inc. , New York, worked at full 
capacity producing precision instruments designed for the increasingly 
important practice of aviation medicine. mong these was the Cam
bridge E lectrocardiograph, important in this branch of medicine be-

BREEZE RADIO SHIELDING 
Joseph J. Mascuch, general manager of Breeze Corporations and pioneer i'~ radio 

ignition shielding, and E. V. Rocky of the supervisory staff. 

) 
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cause it produced records which revealed the condition of the heart 
muscle, thus aiding the flight surgeon in the examination of his per
sonnel. Also produced was the fabric permeameter for testing the 
permeability of fabrics treated to hold hydrogen, helium and carbon 
dioxide, used in manufacture of lighter-than-air craft, li fe rafts, li fe 
jackets and gas masks. 

Cannon E lectric Development Company, Los A ngeles, Cali f., de
veloped the Cannon solderless pins and sockets-a new development 
in the aircraft cable conductor field, designed to save up to 50 per cent 
of installation time by substituting bench-tool operations for hand 
labor wiring on aircraft parts during final assembly. The plugs elim
inated soldering of both pins and sockets as all wires were attached by 
a "crimp-seal" method by means of solderless terminals. Cannon's 
contribution consisted of a locking device by means of which the 
prong or socket was held in the assembled insert. Each pin and 
socket was individually locked in the bakelite insert when the ne" 
Cannon device was used, yet solder-type terminals still could be used 
fo r emergency replacement in the field or substituted in bench produc
tion if desired. Some other Cannon " firsts " included split-shell con
struction, elimination of all machine screws, shell polarization and 
spaced-end bell rotation. 

Central Aircraft Corporation, Keyport, N. J., was doing subcon
tracting for the industry . 

Champion Spark Plug Company, Toledo, 0., completed construc
tion and tooling of a huge new plant addition for increased aircraft 
spark plug production. Champion ceramic insulated plugs, originally 
developed in 1940, met with such uniform acceptance among aviation 
engine builders that they almost completely replaced the mica in
sulated type. These plugs were said to be particularly successful as 
installations in high output aviation engines, for some of which no 
satis factory plug with mica insulation previously had been obtainable. 
Specially designed Champion ceramic insulated plugs likewise came 
into general use in light plane and trainer engines. 

Chandler-Evans Corporation, South Meriden, Conn., makers of 
Ceco carburetors, fuel pumps and Protek-Plugs, had increased its 
P.roductive plant and set under way a further expansion program de
signed to meet war needs for its pressure type carburetors and fuel 
pumps. The Protek-Plug was a device for prevention of corrosion by 
dehydrating the atmosphere immediately surrounding the surface to 
be protected, and was utilized most extensively in the spark plug 
openings in aircraft engines. New and improved designs of the 
Protek-Plugs were put into production to meet the requirements of all 
types of engines and to conform to Government specifications. De-
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ta iled im provement in the company' f uel pumps met new specifica
tion of the rmy and Navy. Development testing was completed 
on a new type of variable capacit} pump. 

Chicago erial urve) Company, Chicago, Ill. , continuously en
gaged ince 1924 in produci ng aerial photographic surveys, maps and 
obl ique iews enlarged their manufacturing operations during the 
year to include the ne\\ type " onne" \erial Camera, the result of 
many years of development experience. The compan) held numerous 
contracts with the rmy ir Forces. 

C. P. Clare & Company, Chicago, Ill. for five years had been 
manufacturin rr telephone type rela) s for industr ial uses and in 1941 
devoted much of its manufacturing ope rations to the p roduction of 

HELPING T O SPEED UP PRODUCTION 

Specially designed time-saving machines of the Cannon Electric D evelopment 
Company break a " bot tleneck" in die cast shells by means of t his battery of 

automatic finish threaders. 
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such devices for use in the aviation field . Company engineers devel
oped the Type G short coil telephone type relay which was used 
mainly in aircraft radio and rmy command equipment. A 400-cycle 
relay was designed for use in high-speed pursuit planes and operated 
as an inverter warning relay. umerous other custom-built aircraft 
relays, most of them of a confidential nature, were manufactured for 
various airplane installations. 

Clark Tructractor Division of the Clark Equipment Company, 
Battle Creek, Mich., expanded its manufacturing facilities fo r turn
ing out 3-wheel gas-powered tractors and fo rk trucks generally used 
in aircraft plants and at airports. Included was the larktor-6, a 
tractor built in five models for airport use in spotting shi ps in position 
and also for towing planes and hauling material s and parts in trai ler 
trains. The Clarkat was a three-wheel tractor used often in traversing 
rough terrain and for quick transportation of baggage, fre ight and 
commissary containers. The Clark fork trucks were li f ting, carrying 
and tiering machines, ranging in capacity from 2,000 to 7,000 lbs. 
They tiered loads as high as ro8 inches. 

The Cleveland Pneumatic Tool Company, Cleveland, 0., manu
facturers of Aero! Shock Absorbing struts and Cleco pneumatic tools, 
operated roo per cent on defense orders and with an increased manu
facturing a rea. The Aero! struts continued to be the leading product 
filling landing gear requirements for Army and Navy planes. Output 
in this field was reported to be something like eight times as large as 
that of the early months of 1940. The pneumatic tool division sup
plied aircraft manufacturers with riveting, drilling and grinding equip
ment to meet the war demand, and remained well ahead of commit
ments. Improvements in riveters and squeezers were incorporated in 
design to speed up these functions and further reduce operator fatigue. 
A patented sheet-holder for holding aluminum sheets together while 
Leing riveted-thus dispensing with the old-fashioned bolt and nut 
method- was further improved to speed up this most important 
function. 

Clifford Manufacturing Company, Boston, Mass., extended its 
facilities for serving the aircraft industry with basic materials for 
engine cooling and cooling control. It manufactured the H ydron 
thin-wall extruded tubing for aircraft radiators, oil . coolers, inter
coolers and heat interchangers for liquid and air-cooled engines; and 
also turned out the Hydron thin-wall hydraulically-formed metallic 
bellows for use in all types of temperature and pressure control de
vices for engine cooling systems, carburetors and superchargers. 

Colgate-Larsen Aircraft Company, Amityville, N. Y., extended 
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during the year the operations it had begun in 1940 in sheet metal and 
welding on a sub-contract basis for other aircraft companies. Aban
donino- plans fo r the production of a new four-place amphibian plane, 
the company turned its ent ire plant facilit ies over to the manufacture 
o f wing tip , landing gear strut , engine mounts and other sheet metal 
and welded ub-assemblies. 

Cre cent I n ulated W ire & Cable Company, Trenton, . J., manu
factured fo r the airplane industry electrical ''ire and cable, Crescent 
box strapping and electro-galvani zed strip steel in widths from }-:4 to 
2 in. and .or o to .70 in t hickne s. 

rou e-Hinds Company, Syracuse, N. Y ., manufacturers of elec
trical products, speciali zed in the output of . airport lighting equip
ment, the company's line including all material needed to light and 
render safe fo r night flying both large and small fields. Principal 
among the company's products was the T ype DCB-36 rotating beacon, 
which projected light beam s in t\~ o directions r8o degrees apart. 
E quipped with one end clear and one end green and rotated at 6 
r.p .m ., the beacon met- C.A. . peci fications. It also could be 
equipped to serve as a land beacon. 

Crown Fa tener Co rporat ion, v\ arren, R. I., developed heavy 

CROWN FASTENER ZIPPER COVER 

On an engine of the Martin B-26 bomber. 
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duty weather-proof covers for aircraft engines and other war equip
ment, employing its Crown Chevron 10C slide fastener in the Jumbo 
Zipper. Under the direction of Harvey L. W illiams, the first water
proof, sandproof covers were developed fo r the Martin B-26 bomber, 
providing adequate protection for vital exposed parts of the plane 
in desert operations or in areas having excessive rainfall. The Crown 
fastener covers could be stripped off a 2-eng ine combat plane in less 
than two minutes and off a 4-engine plane in less than three minutes. 
Similar equipment was developed for anti-aircraft guns, field artillery, 
tops of half-track cars and other machines. 

Curtiss-Wright Corporation, Propeller Division, with headquar
ters at Caldwell, N. J., was in vastly augmented war production of 
Curtiss electric propellers. The Caldwell plant was opened ea rly in 
1941. Curtiss electric propellers were standa rd equipment on such 
planes as the Curtiss P-40 series, Martin PBM-r fl ying boats and 
Republic P-43 Lancer. Especially designed hollow-sha ft propellers 
were on the Bell P-39 Airacobras; Curtiss electric propellers were 
also standard on the Martin B-26 bomber, Curtiss SB2C-r dive 
bomber, Grumman F4F3, Lockheed P -38 Lightning, Brewster Buf
falo, Curtiss-Wright C-55 Transport, Consolidated B-24 Liberators 
and PB2Y-2 patrol bombers, North A merican M ustangs and Repub
lic P-47 Thunderbolt. The "hollow-shaft" for the Bell Airacobra 
permitted an aircraft cannon to fire through the hub of the propeller. 

The four-blade propellers on the Martin B-26 and R epublic P-47B 
permitted most efficient use of the r,85o to 2,200 h.p. available in the 
more powerful aircraft engines. Continued improvements were made 
on reversible pitch propellers to facilitate maneuvering on the water; 
and the automatic synchronizer control, which resulted in quieter 
propeller operation and reduced strain on the pilot. This latter was 
adopted, together with the reverse pitch feature, as standard equip
ment for large flying boats. 

Curtiss continued pioneering development of hollow steel blades, 
the production of which was under way on a large scale. The blades 
had many outstanding features. They were of light weight construc
tion, and possessed abrasion-resisting characteristics. Development 
of larger propellers, suitable for operation at the higher altitudes at 
which military aircraft of the future must operate, was in active 
progress. 

Dial Light Company of America, Inc., New York, manufactured 
underwriters approved models of pilot lights and special assemblies 
for special applications to individual specifications. The line included 
assemblies to meet Army and Navy requirements from ~ to r ;4 in. 
in diameter. 
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Diebold Safe & Lock Company, Canton, 0., greatly e.'<panded its 
plant facilities to produce light armor plate. Production of case
hardened airplane armor plate was increased to the point where the 
firm was one of the largest producers. The company also manufac
tured complete armored bodies for 4-wheel and half-trac type scout 
cars, light and medium tank armor plate, trench mortar stands and 
armored seats and fittings for airplane pilots. It also supplied a line 
of business tools to process or protect vital records. Included in such 
equipment were bomb and flood-proof vault doors, fire-resistive safes, 
and the Cardineer, an ingenious wheel record system to speed up 
card posting and reference work. 

PROPELLERS FOR WAR 

Experts at a giant 2,ooo-ton press shape hollow steel blades for Curtiss electric 
propellers at one of the plants of the Curtiss-W right Corporation's Propeller 

Division. 
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HUBS FOR CURTISS PROPELLERS 

Final microscopic inspection of three-way hubs fo r Curtiss electric propellers. 

Dowty E quipment Corporation , New York, manufacturers of air
craft landing gear and hydraulic equipment under li cense from Dowty 
Equipment Limited of Cheltenham, E ngland, began operations in 
1940 and more than tripled facilities in a year. Delivery was com
pleted on a large order for L ive-Line hydraulic p umps placed by a 
Canadian customer, and subs~ant i a l orders were received on this unit 
for the Army A ir Forces as well as for -British clients. Deliveries 
were begun on a large order of main oleo st ruts and tail wheel struts 
for use on -British warplanes. A new type levered suspension tricycle 
undercarriage was supplied for a secret warplane proj ect. 

E agle Parachute Corporation, Lancaster, Pa. , expanded fac ili ties 
and increased production of parachutes fo r the A rmy, Navy, Marine 
Corps and Forest Service. For the last-named group the firm manu
factured a 30-ft. steerable canopy chute in the back-type pack, and 
a 27-ft. model with the chest-type pack. The Service "smoke jump
ers" used these models to drop from a plane to the vicinity of a forest 
fire. The parachute had a low rate of descent and was non-oscillating. 
Eagle held exclusive manufacturing rights on the "Parasuit," a 
streamlined flying suit into which was fashioned a parachute and 
harness. This parachute could be worn like a coat and enabled the 
wearer to pass through unusually small apertures. The "Parasuit" 
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wa recommended for overwater flying a it contained a set of rub
ber lungs which could be inflated automatically by the pull of a small 
I ver, thu insuring the fli er suffic ient buoyancy to keep him afloat 
for a number of hours. For the ifarine Corp parachute troops. 
Eao-ie \\ a producing a 28-ft. wh ite ilk canop) packed in a back pack, 
and a 24-ft. silk parachute in an emergency chest pack. The back 
pack could be opened either automatically by a tatic line attached 
to the plane or manually by a r ip cord as embly. 

Ea tman Kodak Company, R ochester, . Y ., during the year 
manufactured numerous items of photographic equipment for use of 
the air force of the rmy and avy and the aircraft indu try in gen-
era!. 

Eaton ifanu facturin o- Compan) , Cleveland ., made consider-
able expansions in both its manu facturing space and personnel, in
cluding several Eaton plants, and permitting the company to increase 
its output on a ircraft engine parts which its \iVilcox-Rich division 
had been p roducing fo r some time. It was the Wilcox-Rich division 
which developed the Sodium-cooled aircra ft valve. 

Eclipse Aviation Division of Bendix Aviation Corporation, Ben
dix 1 . J. , increased the production of aircraft accessory equipment 
many fold, primarily through the use of sub-contracting plants for the 
manufacture of complete units, sub-assemblies, parts and tools. Man
ufacturing faciliti es at the Bendix plant were increased further by the 
addition of a new foundry building equipped with the latest type 
furnace installations, more than doubling the output of magnesium 
sand castings . Numerous sub-contracting plants manufacturing com
plete units and sub-assembli es were set up and operated at full capac
ity, producing, under Eclipse supervision, more than 39 per cent 
of the total output of Eclipse accessory equipment. More than 375 
vendors were engaged in supplying raw materials and fabricated 
parts for E clipse accessories. Tew items of starting, generating, 
pneumatic and hydraulic equipment were developed and placed in 
production. 

New Eclipse accessories designed and developed during 1941 
included several types of starting equipment, the most impor
tant of which were new types of combination inertia and direct 
c~·anking electric starters of entirely new design and applicabl~ to 
a1rcraft engines rated from 400 to 3,000 h.p. A light-weight d1rect 
cranking electric starter weighing 32 lbs. for engines rated up to 
3,000 h .p . and incorporating a slow-speed motor of 7,500 r.p.m. was 
developed. R efinements, including simplification of design, were in-
corporated in the standard production line of combustion starter-s. ) 
Considerable development work was carried on in connection with a 
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multiple breech starter in which the multiple breech was mounted on 
and formed an integral part of the starter unit itself . A cartridge wa 
fired in the breech remote from the starter proper. The powder 
charge was placed in the firing chamber of the starter and burned 
directly in front of the piston. 

Another Eclipse development in starting equipment was a flui d 
coupling starter energizer which incorporated a fluid coupling in 
place of the usual friction disc clutch. The fluid clutch, in addition 
to reducing the shock of engagement, limited the peak torque devel
oped by the energizer, resulting in considerable saving in weight, size 
and cost of the unit. 

A complete line of light and heavy duty gear boxes was manufac
tured in standard and special sizes for attachment to eng ine accessory 
drives for operation of accessory units such as air compressors, gen
erators, hydraulic pumps and fuel pumps. The hydraulic department 
of Eclipse Aviation placed in production a complete series of engine 
and motor driven hydraulic pumps with both gear and gerotor mech
anisms in various capacities and drives. Also new in production was 
a light weight, hydraulically operated windshield wiper. 

In the experimental stage Eclipse had variable displacement and 
constant displacement plunger type hydraulic pumps with working 
pressures of I ,500 to 3,000 p.s.i. Following extensive experimental 
work, electric propeller governor control heads of improved design 
were placed in production. Among the electrical E clipse units pro
duced was a complete series of light weight, high speed, eng ine driven 
generators with outputs ranging from 375 to 6,ooo watts. Their 
speeds varied from 2,200 to Io,ooo r.p.m., and the weight of the 
largest unit was only 32 lbs. A complete series of both I 10 volt and 
30 volt DC motors were designed for various types of motor driven 
accessories. They ranged from ;4 to 40 h.p. Several types of in
verters, convertors and motor generator sets went into quantity pro-
duction. ·· 

Development of cabin supercharging equipment as well as air 
pump and de-icer systems was carried out, among which was a new 
series of engine-driven air pumps of various capacities, Government 
approved and released for quantity production. For high altitudes a 
new large size air pump with capacity 50 per cent greater than the 
conventional B-4 type unit was developed. 

An entirely new Eclipse mechanical de-icing system known as the 
manifold de-icing system, utilizing Goodrich wing and tail surface 
rubber de-icer shoes, was developed. It consisted of two tubes, pres
sure and vacuum, running to each wing tip. Incorporated in the tubes 
were solenoid operated valves connected directly to the individual 
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de-icer boots or shoe . The y tern wa pa rt icularly adaptable to large 
airplane operat ing at high a ltitude where mo t effi cient performance 
wa de ired . 

E xtensive experimentation ' ith cabin uperchargers resulted in 
a marked trend toward po iti\ e t) pe blower applications for small 
a irplanes, new development including a h draulic cabin control, 
multi- peed gearing and mall, high pe d electr ical! driven blower 
unit . n aux iliary power upply y tern for cabin supercharging, 
bilge pump operation and emergency generating equipment was an
other major development of E clipse aircraft accessor) equipment. 

Edo ircraft Corporation, College Point, . Y., manufacturers 
of all-metal seaplane floats fo r a irplanes ranging in gross weight 
from r ,ooo to 2 0 ,000 lbs. , doubled manu facturing fac ilities with a 
correspondingly la rge increase in personnel. P lant facilities were 
devoted la rgely to production of float orders fo r the U . S . Navy for 
observation and scout planes. Edo's design, fea turing the utilization 
of a stressed skin to take the loads imposed by catapulting and rough 
water landings, proved satisfactory while in standard use with the 
F leet . E do also built floats fo r experimental use on trainers and ob
servation planes, such as the Ryan ST3-SKR , the Stinson 0-49 and 
the orth A merican 0 -47A for the A rmy Air Fo rces. Military 
planes of a number of foreign governments were similarly equipped. 
E do also built parts fo r A rmy and I avy bombardment aircraft. ew 
developments were launched in E do's engineering and experimental 
departments. 

E isemann Magneto Corporation, New York, placed in production 
its new model L A a ircra ft magneto fo r 2 , 4, 5 and 6 cyl. engines. It 
had a unit-cast housing with integral mounting flange, a single-piece 
cast magnet rotor, self-lubricating bearings, complete sealing against 
entry of oil or fumes and simplicity of design and operation. 

The Elastic Stop N ut Corporation, U nion, N . J., manufactured 
a complete line of self-locking nuts and aircraft fittings designed to 
meet A rmy, Navy and C. A. A . specifications for structural and sec
ondary aircraft applications. F eatures which made these nuts of par
ticular adaptibility to the aircraft construction work included abso
lute locking effectiveness against all types of vibration. They could 
be reused numerous times without loss of locking efficiency, and they 
were available in all threads, si zes, types and materials. They did 
not damage threads or plating when applied to the bolt. Incorporated 
into the construction of the nut was a chemically hardened fiber col
lar. The inside diameter of this collar was slightly smaller than the 
bolt and it was not threaded. The locking action was created when 
the bolt, after pa~sing through the nut threads, met the resistance of 
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ELASTIC STOP NUTS 

On wing fastening of a Douglas DC-3 transport. 

the fiber collar. A t this point a strong resilient force was exerted 
downward on the bolt, bringing the load-bearing sides of the nut and 
bolt threads into positive contact throughout the nut. As the bolt 
passed further through this collar , its threads impressed themselves 
into the fiber and the downward pressure remained constant, eliminat
ing all axial play. 

The E lectronic Specialty Company, Los A ngeles, Calif., manufac
turers of lightweight aircraft radio receivers and transmi tters, turned 
out increased quantities of their Ranger R4A and TsA receiver and 
transmitter units. 

The E xact Weight Scale Company, Columbus, 0 ., produced units 
for weighing, parts counting, measuring and testing operations in 
aircraft engine and other manufacturing plants. It produced the Shad
owgraph, an electrically-operated weighing unit of high accuracy for 
connecting rod balancing and selection, and also the Shadowgraph A, 
an electrically-operated unit for piston selection and precision. F or 
the Wright Aeronautical Corporation the company designed and in
stalled an efficient connecting rod selection operation on which toler
ance is to 0.03 lb. of a predetermined standard weight. 

Fairchild Aerial Surveys, Inc., Los Angeles, Calif., was engaged 
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al ma t exclu ively in defen e acttvtt te . Contour map o f canton
ment site and a r enal were produced b) the photogrammetr:ic 
method. n out tanding e..""<ample of this type of work was fow1d in 
one area of 7 - ,ooo acres where the entire job was done, beginning with 
the putt ing in of ground control and ending with the delivery of maps 
at a cale of r in . to 500 ft . and ro-foot contours, in a total elapsed 
time of four weeks . O n account of world conditions, the company's 
fo r ign activities were limited to Latin merica. 

F a irchild Aviation orporation, J amaica, . Y ., designed and put 
into production several new aerial cameras, including the F -56, } -17 , 
I -18, K -19 and K -20 cameras and the gun sight aim ing point camera . 
In add it ion, Fai rchild undert ook the development and manufacture of 
other precision equipment not related to aerial photography. I ncluded 
were range fi nder gun synchronizers, gun fire control equipment, 
octants and ul tra high frequency radio. The K -17 aerial camera was 
an advanced design of the well-known A rmy T ype K-3B general 
purpose camera of which thousands were still in use throughout the 
world. I t provided f or the use of interchangeable lens cones of 6, 
12 and 24-in. focal length and interchangeable roll fi lm magazines 
having capacities fo r r ro exposures 7 x 9 in. in size or 200 e..'<posures 
9 x 9 in. in size. It could be adapted to either oblique or vertical 
photography and could be operated manua lly or fully automatic as de
sired . The Fairchild F -56 aerial camera was developed expressly fo r 
installation in N aval aircraft where space was limited. A time re
cording f eature was incorporated in the F -56 providing the image of 
a split-second stop watch in the corner of each negative. The gun 
sight aiming point cam era was credited with making possible con
siderable progress in aerial combat gunnery training during the year. 
T he camera took its name from the fact that it photographed not only 
the image of the target but also the illumina ted reticle of the gun 
sight, thereby providing a record of the point of aim of the machine 
gun with which it was used. Also, it served as a means of obtaining 
a pictorial record of the actual aerial combat. The unit was operated 
by a small electrical motor and used r6 mm. motion picture film. 

Farnham M anufacturing Company, Buffalo, N . Y., perfected a 
series of improvements and refinements in its spar cap milling ma
chine which it brought out in 1940. ·w hereas the first mi ll had two 
heads of ro h .p. each, machines built during the year had as many 
as seven heads with a combined cutting power of r ro h.p. Such ma
chines were capable of cutting spars 40 ft. in length in a single pass, 
each machine being engineered to fit the requirements of the spar 
being milled. In the machines shipped during the year there were 
r6 di ffe rent designs. S till further improvements in this equipri1ent 
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FOR FAST PRODUCTION 

Special Farnham straight spar miller with seven milling heads mounted m three 
carriages independently fed. 

were under way in 1942, and there appeared to be no limit to \\"hat 
could be accomplished in the high-speed milling of aluminum. Be
cause of the necessity of developing the larger and faster spar mill s 
to serve the aircraft indus.try, the company limited new products , 
although numerous new special designs of countersinkers and by-cycle 
drills for spar drilling were delivered throughout the country. The 
rolls for leading edge skins also were improved in important respects. 
The company doubled its capacity and acquired new fac ilities for still 
greater production. 

Federal Metal Hose Corporation, Buffalo, N. Y., furnished to the 
larger part of the aircraft manufacturing industry flexible metallic 
tubing in a large range of sizes from ~ in. I. D . to 14 in. 0. D. This 
flexible aluminum tubing was supplied to the industry in both the 
United States and Canada. 

Fenwal, Incorporated, Ashland, Mass., expanded its plant facili
ties for the manufacture of its Fenwal Thermoswitch, a thermo
responsive electric switch which was widely used by aircraft manu~ 
facturers. 

Finch Telecommunications, Inc., New York, produced facsimile 
transmitting and receiving equipment which made possible the send
ing or receiving of written or printed matter by radio to or from air
craft. 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 and ground to air with this equip
ment. 
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The Firestone T ire & R ubber Company, Akron, 0., established 
a new subsid iary, the F irestone Aviation Products Company, and in
creased output of aviation products more than 1 ,0 00 per cent . ew 
products were developed for the war effort . A new molded type of 
self-sea li ng gasoli ne cell fo r a irplanes gr eatly increased the sealing 
abi li ty and, at the same time, permitted a uniformi ty for mass produc
tion theretofore impossible with ordina ry methods of manufacture. 
Production of the self- eal ing tanks also was continued. A new low 
profil e tire for nosewheels on ai rplanes having tricycle landing gears 
'"a developed in collaboration with Bell ircraft. It provided both 
maximum wheel diameter and a minimum of overall t ire diameter, and, 
at the same time, ma intained approx imately the same cross-section or 
footprint a rea, affording much greater flotation under adverse landing 
and take-off conditions. nother t ire, the Channel T read, had a wide 
t read ex tending nearly to the sidewalls an d reinfo rced on both sides 
by radical ribs or buttresses. T he ent ire width of the tread thus came 
in contact w ith the soil at once, ·without having to sink in to get con-

FOR JACOBS AIRCRAFT ENGINES 

Ex-Cell-O diamond-boring machine with special cutting tools and fixture for boring 
the knuckle-pin h oles in the master rod. The two heads move in and bore simul

taneously from opposite sides. Holes are held to a tolerance of .coors in. 
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EXACT WEIGHT MACHINE 

Made by the Exact Weight Scale Co., this connecting rod selection operation has 
a tolerance of only .03 lb. of a predetermined standard weight. 

tact area. The new Channel Tread tire permitted fast pursuit planes to 
land on muddy or sandy fields or on other terrain where otherwise they 
would bog down. 

The problem of confining oxygen, under great pressure, in light
weight shatterproof cylinders for bombers and fighter planes operat
ing at high altitudes, was solved by Firestone engineers after exten
sive experimentation and research. The Firestone oxygen cylinder 
was the first to be approved by the War Department following a 
series of tests where .so-caliber machine gun bullets were tumbled 
through the thin metal casing containing oxygen at 400 lbs. pressure 
per sq. 111. 

In the foamed latex field, where the original development was for 
the production of mattresses and cushions, the Firestone Aviation 
Products Company provided an airplane wing-filler material for re
ducing the hazards occurring when a plane is subject to gun fire. The 
material filled the empty space in airplane wings surrounding gaso
line cells and overcame the hazard by occupying the dead-air space so 
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completely with a foamed latex product that the vital area would not 
support a combustable mixture. wide variety of other uses for 
liquid latex in the rearmament program at Firestone included 
parachute seats, airplane seat and back cushion uphol tering and 
bullet-sealing crash pads. 

Other general F irestone aeronaut ical products in mass production 
included 1 eoprene beet rubber, eadrome contact light buoys ( man
ual and remote controlled with portable or fixed bases ) mooring 
buoys, motor mount , landing gear shock absorber discs, both hy
draulic and mechanical wheels and brakes, airplane tires and tubes 
( regular and puncture proof) and specially constructed tatic con
ductor type ti res and tubes for tail wheels. Fire tone was also in seven 
day a week quantity production on barrage balloons. 

F lex-0-Tube Company, Detroit, Mich., continued to supply the 
aircraft manufacturing industry with fittings and ·equipment. 

The Formica Insulation Company, Cincinnati, 0., producers of 
mechanical and electrical parts, doubled capacity and put many opera
tions on a 24-hour basis. Among the specialties manufactured for the 
aircraft industry were control pulleys, fairlead bushings and spools, 

FIRESTONE BULLET-SEALING FUEL TANK 
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buttons, tubes and punched parts, air pump vanes, propeller shanks, 
fluorescent name plates and tra iling edge fill er blocks. The advantages 
of the material from which these accessories were fashioned were its 
light weight-the specific gravity ·~as 1.3-the fact that it was che_m
ically inert and resistant to corrosiOn, non-absorbent and possessmg 
a low coefficient of thermal expansions. A recent development was 
instrument panels· for night flying printed in fluorescent inks so they 
glow when illuminated with black or invisible light. The panels were 
protected by a plastic film protecting the fluorescent lettering from 
grease and making them easy to clean without injury to the markings. 

General Aircraft Corporation, South Lowell, Mass., because of 
priority restrictions, discontinued production of its two-control a ir
plane G1-8o, Skyfarer, and devoted its activities to subcontract and 
experimental work. 

General Bronze Corporation, Long Island City, N. Y., fabricator 
of distinctive metal work for the construction industry, in 1941 did 
considerable work for many of the leading prime contractors in the 
aircraft field, with practically all its facilities engaged solely in de
fense-related activities. The firm turned out non-ferrous metal cast
ings, and its fabricating shop handled numerous types of sheet and 
plate work, including forming, welding and fini shing. General Bronze 
was awarded the Navy "E" for excellence in nava l ordnance pro
duction. 

General Controls Company, Glendale, Calif., attained high operat
ing efficiencies on direct current in a newly-improved series of elec
tric valves for aircraft use. The improvement was developed in a 
basic design avoiding some of the inherent constructional features of 
typical solenoid valves, which rendered stationary designs unsuitable 
fo r aircraft use or in moving or ·vib.rating machinery. For controlling 
gasoline, hydraulic, oil, anti-icing fluid , cabin heating fuel, air oi· other 
gases, various types of single, normally open or closed valves, three 
or four-way selectors simplified pilot supervisory control, pressure 
and temperature problems and reduced weight. The company was ac
tive in pioneering improvements and developments of magnetic type 
automatic valves especially capable of operation in any position, and 
off-setting the effects of vibration. 

General Electric Company, Inc., Schenectady, N . Y., in 1941 in
creased manufacturing facilities for the production of a wide variety 
of accessories utilized in aircraft construction. These products in
cluded motors, dynamotors, control devices, voltage regulators and 
relays, superchargers, switches, wire, radio transmitting and receiving 
equipment, magnetos, generators, instruments and Mycalex, a stone
like insulating material. General Electric was in full time war pro-
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duction on aeronautical equipment. It paid particular attention to 
accurate laboratory controls of details which affected the size and 
weight of its output and devoted the utmost care to dose tolerances 
and procurement of high-quality raw materials. 

The General Engineering Company, Buffalo, . Y., perfected and 
introduced an improved model of its GMR general multiple riveter, 
through the use of which aircraft builders reported savings in excess 
o f 200 per cent over previous methods of rivet heading. Multiple 
riveting proved practical for any flat, straightaway work lending it
self to efficient handling at the machine, and was of especial value for 
riveting wing spars, wing skin assemblies, and fuselage and wing 
bulkheads. The Model GMR was equipped with sensitive, automatic 
controls, and its operation was so simple that an unskilled operator 
could be trained in less than one day to operate the device satisfac
to rily . The company also built several other types of riveting equip
ment as well as accessories, such as anvils, roll top tables and stands. 

Globe Steel Tubes Company, Milwaukee, Wis., featured the Glo
weld welded stainless steel tubing which was produced in large quan
tities for aircraft plants. Fashioned through a closely-held electric 
welding process, the tubing provided a high degree of corrosion re
s istance, strength with minimum weight and uniformity of structure. 
The method of welding the stainless strip was such as to result in a 
tube with very little " flash ," thereby reducing to a minimum the 
amount of grinding or cutting off of flash required to obtain a smooth 
finished tube. The tubing could be readily bent, coiled, swaged and 
f ormed, so as to work well into hydraulic lines, engine parts an other 
applications. It was available in a wide range of diameters and wall 
sizes and in nearly all stainless steel analyses. 

The B. F. Goodrich Company, Akron, 0 ., geared its resources 
to reflect the vastly increased military demands for aeronautical rub
ber products. More than 8o products of natural and synthetic rubber 
were considered essential in the make-up of a combat airplane. Tires 
and tubes, brake expander-tubes, de-icers and a host of molded and 
extr.uded items, were augmented by such specialized articles as bullet
sealmg fuel tanks and fuel hose, parachute cushions, oxygen equip
ment, new-type electrical insulation and airmen's suits for high
altitude operations. The: development of additional rubber articles 
was underway, as the re.siliency, lightness, resistance to oils, greases 
and solvents, and other properties of ·the versatile material, were 
adapted to aeronautical use. 

Th~ most significant improvement in wing de-icers in 1941 was the 
Goodn:h development of a design providing greater wing coverage_:_ 
extendmg over not only the fairing strip, as in former models, but 
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beyond-with but a minqr increase in weight, as compared with 
standard types. O ne design of the new de-icer wa twice the standard 
width at the inboard end, taperi ng to standard at the tip. It wa 
installed on several of the U. . Army A ir Corps transport airplanes . 
as well as on ships used by four commercial air lines. As a result of 
the success of the e installation it became standard practice to de
sign all new de-icers fo r a minimum coverage of seven per cent of the 
chord length, both top and bottom of the wing, or so to roo per cent 
wider than previous types. pecial researches were made in the 
company's refrigerated wind tunnel on still wider de-icers, which were 
designed and tested. Object of the wider-coverage designs was to 
permit more efficient airplanes of higher wing-loadings and greater 
speeds to operate safely through more evere icing conditions. Aero
dynamic refinements in de-icers, introduced experimentally in 1940, 
were adopted as standard .desig n in 1941. One such refin ement was 
the use of latex sponge padding on the underside of the elastic area 
for greater uniformity of the surface contour, resulting in improved 
aerodynamic effects and ice-removing efficiency. Aerodynamic tests at 
the N .A.C.A. laboratories, Langley Field, Va., and at the D aniel 
F. Guggenheim Airship Institute measuring the effect of de-icers on 
some high-speed airplanes, indicated that recessed installations are 
needed if the efficiency of new low-drag air foils is to be maintained . 
Recessed de-icers, standard equipment on the B-24 bomber-featur
ing one of the new air fo ils-show no loss of aerodynamic efficiency. 
A new propeller feed shoe, modified over the 1940 model to provide 
greater icing protection and less susceptibility to water erosion and 
stone abrasion, was adopted by five major air lines. Their experience 
indicated that when properly installed and operated, the new feed shoe 
assured complete freedom from propeller ice, permitting the use of 
full power and conserving ant i-freeze flui d. Damage to the fuselage, 
caused by large ice particles from the propeller, was minimized be
cause the new design effectively lessened the adhesion of ice and pre
vented large formations. An intensive test program was carried on 
in collaboration with P ratt and Whitney to measure the effect of im
pll.ct icing on engine air intake systems. Improvements in tread wear 
and cutting resistance of aircraft tires were made by Goodrich, and 
sizes and types were introduced to meet new service demands. To 
conserve rubber, the airplane tire line was reduced 25 per cent in the 
number of sizes and types, and tube sizes cut 20 per cent. Removing 
rubber fairing strips above the rim-flange of some tires resulted in 
substantial saving . 

.The Goodyear Tire & Rubber Company, Akron, 0., considerably 
increased its production pace in turning out sub-assemblies for planes 
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manufactured by several leading companies. Several small training 
airships and long-range non-rigid patrol airships were completed and 
greater production started. Barrage balloons were in quantity pro
duction as were wheel and brakes. Bullet sealing gasoline tanks, 
early types of which were developed by Goodyear during orld 
War I flotation bags which could be inflated automatically to keep 
afloat land planes forced down on water, inflatable emergency life 
raft to serve a lifeboats in \\ater era hes, inflatable life vests for 
p ilot - a ll were in quantity production. For the avy, Good) ear pro
duced non -rigid airships in two sizes, two L type trainer ships, the 
same size a those of the Goodyear fleet , and the larger K ships, large 
enough to make extensive patrols and carry armament, chiefly bombs 
and machine g un . Coordinated with airplane and surface ship pa
trols, these larger blimps were used primarily in the coastal areas, 
200 miles out, guarding against submarines and mine-layers at harbor 
entrances . 

George Gorton Machine Company, Racine, Wis., developed a new 

GOODYEAR RUBBER LIFEBOATS 

• 



• 

410 AIRCRAFT YE R BOOK 

and simplified design of its Gorton munitions engraver suited for pro
duction use on war armament products such as gun range scales, in
dicator plates, gun barrels, airplane propeller pump housings, range 
finder bands , gun sight dials, gun elevation scales and many other 
parts for guns, planes, ships, tanks, bombs, shell s and torpedoes. The 
simplified unit included a new spindle drive, the fixed pantograph 
ratio and a table that was adjustable only in vertical direction. The 
spindle was a self-contained ball-bearing unit that could be removed to 
grind cutters in place. It was fitted with a micrometer feed g raduated 
in thousandths for a maximum movement of s/r6 in . 

The Govro-Nelson Company, D etroit, Mich. , continued at capacity 
the manufacture of its automatic drilling unit which was in wide 
use in the aircraft industry. The unit, made in several sizes, was 
designed primarily for the protection of small drills , particularly 
where they broke at an angle to the surface or in corners or ribs. By 
employing the principle of centrifugal force for feed pressure and by 
regulating the rate of feed through the use of weights, the unit per
mitted drilling faster than was possible with power feed mechanism 
which must be set to protect a partially dull drill. Meeting of hard 
spots in the material or drilling with overly dull tools, did not break 
the drill. 

Grimes M anufacturing Company, Urbana, 0., designers and man
ufacturers of lighting equipment, in 1941 introduced several types of 
new fixtures for aircraft service. Experiments were conducted with 
various new ultra-violet sources in connection with the development 
of instrument panel lighting. A "sealed beam," 6oo watt landing 
light also was introduced for service on some types of aircraft. 

The Hall Manufacturing Company, Toledo, 0., makers of valve 
seat grinders. and valve refacers, produced the Hall Aero Grinders 
which found widespread usage among the aeronautical plants. In
corporated in these devices was what the company termed "the blind 
grinding feature," which made it possible for the operator to deter
mine when the grinding wheel first contacted the high or untrue side 
of the seat. As the operator continued to feed into the seat, it indi
cated when the grinding wheel-traveling progressively, eccentrically 
around the seat-was grinding all the way around the diameter of the 
valve seat. Then, by permitting the grinding wheel to elwell on the 
valve seat, accuracy was assured. In the Hall model 8oA valve refacer 
was incorporated wet grinding to prevent distortion and surface burn
ing. It also had dual motors with rheostat control of grinding head 
speed for valves of varying diameters and different metals, and a 
special patented chucking system holding the valve securely without 
brinelling. 
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Hamilton Standard Propellers Division of U nited Aircraft Cor
poration, East Hartford, Conn., so increased production that it was 
ahead of chedule. Hamilton tandard was one of the largest pro
ducers of aircraft propellers. Assisting to make this production pos
sible was the fact that, during 1941 a recently-leased plant reached its 
output capacity. Subcontracting had always played a large part in 
Hamilton Standard's production methods. At the beginning of 1941 , 
approximately 62 per cent of the East Hartford plant production was 
made possible by subcontracted material. During 1941, subcontracting 
"'as extended even further. 

To augment the production of Hamilton Standard propellers, 
Nash-Kelvinator Corporation was licensed, in June, 1941, to build 
the H ydromatic type for the Government. Following the practice al
ready established by U ni ted Aircraft in licensing automotive com-

MAKING HAMILTON STANDARD PROPELLERS 

Many special machine tools are, required for mass production. This machine is 
used for reaming taper holes in propeller blade shanks. This is just one of many 

processes contributing to tremendously increased production. 
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HAMILTON STANDARD PROPELLER LABORATORY 

panies to build ~e ngin es , 1--Iamilton Standard Propellers gave this license 
to Nash-Kelvinator for a nominal fee. 

During 1941 , Hamilton Standard Propellers increased its enroll
ment of college graduates recruited from the maj or eng ineering 
schools of the country. Graduates of this six months training course 
-which had been in operation since 1938-greatly assisted the engi
neering staff in undertaking extensive research problems, app roached 
in the interest ot future aviation development. 

During 1941 , numerous Hydromatic propellers which had ac
cumulated from s ,ooo to more than 7,500 hrs. of service time were 
returned to Hamilton S tandard P ropellers fo r detailed inspection. 
They all were found to be in excellent condition, and were returned 
to the operators fo r [ urther service. The overhaul time on Hamilton 
Standard propellers early in 1942 ranged from 6oo to 1,100 hrs. 

The Hartzell Propeller Company, P iqua, 0 ., expanded produc
tion of airplane propellers, both wood and metal, with increased per
sonnel and plant facilities. Special emphasis was placed on the pro
duction of metal propellers. 

H ayes Industries, Inc. , Jackson, Mich., makers of aircraft wheels 
and brakes, ex panded production of its standard line and materiaiiy 
increased plant capacity. Development work on a new type wheel 
and brake of high energy capacity was undertaken. 

Hayes Manufacturing Corporation, Grand Rapids, Mich., pro
ducers of aircra ft parts, parachutes and dies and stampings, continued 
turning out outer wing panels for a military prime contractor, and 
one of its three main plants was re-equipped and devoted exclusively 
to this production. In its stamping division, Hayes switched to the 
production of structural parts for planes, such as ribs and fairings. 
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In the ection once devoted to automotive upholstery work were pro
duced large numbers of aviation parachute of e' eral types for rmy 
and avy u e. 

Heath Company, Benton Harbor. 1ich., produced for the aircraft 
manufacturing indu try a line o f cov r float and ki i radios, rad io 
compa e . radio hielding and equ ipment. tampings, and tail wheel 
a mblie a. '' ell a wheel and brak . 

Heinemann ircuit Breaker Co., Trenton . J. completed devel-
pm nt f a small fuJI) electro-magnetic circuit breaker that met the 

demand f r circui t protective de' ices to tand up under the severe 
condit i n encountered in airplane operation . T he standard panel 

HEINEMANN CIRCUIT BREAKER 

This is an electro-magnetic airplane circui t b reaker for protection of lighting, motor, 
radio and control circuits. 
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type breaker was redesigned into a model for the protection of radio, 
motor, lighting and heating circuits of both mili tary and commercial 
planes. The unit was highly effici ent in action and was in wide use 
for current ra tings up to ISO amperes and voltages up to r ro D C. 
To meet size and weight limitations in certain types of aircraft con
struction , however, company engineers reduced both the size and 
weight of the breaker by approximately half . This small unit operated 
on current ratings up to so amperes and voltages up to 28 D C. A 
magnetic trip with time delay gave delayed trip on harmless over
loads and a high-speed trip on short circuits. The Heinemann line also 
included one-, two- and three-pole breakers widely used in radio trans
mitters, auxiliary breakers for the protection of -fractional horse
power motors, panel type circuit breakers and equipment protectors. 

The H omestead Insulation Company, Hartford, Conn. , engineers 
and contractors for heat, cold and sound insulati on, utili zed Sound
stone acoustical stone cast in blocks or slabs in t reating test cells at 
the plants of numerous aircraft engine manufacturers. Because of the 
noises developed during full throttle test of powerf ul engines and 
propellers, the noise level in an untreated structure goes as high as 
r6S decibels. By treating the stacks or flues in the test houses, the 
firm was able to reduce thi s noise level to below roo decibels. The 
company completed installations at the P ratt and W hitney, W right 
Aeronautical , Ranger , Jacobs and Lycoming plants. 

Industrial Sheet Metal W orks, D etroit, Mich. , perfected its new 
H ydro-W hirl dust collector for plant use in picking up dust created 
by buffing, polishing and grinding of parts, particularly in the process
ing of magnesium and its alloys. Trapped in a tank in the device, the 
dust was removed from the area of operations and transformed into 
an inactive sludge. 

Intercontinent Ai rcraft Corporation, M iami, F la ., with its new 
manufacturing plant, was in production on war contracts. These ' in
cluded building complete sub-assembly units co111prising complicated 
center-wing sections which represented some r8 per cent of the total 
man-hours in the completion of a plane. The company also fabricated 
tail surfaces, cowlings and related parts. 

International Flare-Signal Division of the Kilgore Manufacturing 
Company, T ipp City, 0., expanded production facilities to take care 
of an increased volume of orders from the U nited States and foreign 
governments for different types of military pyrotechnics so essential 
in modern warfare. For many years the company had specialized in its 
Tipp City operations in the development and manufacture of pyro
technics for aviation and marine uses, and various of its products 
were standard equipment with the military and maritime services. 
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The I. Jacoel Cable plicing E quipment Co. , Buffalo, . Y ., was 
in war production on its cable splicing tool designed especially for 
u e in plicing aircraft control cables and hoi t ing slings. A feature 
wa removable a nd adjustable jaw fi tti ng cables sizes r j r6 in. to 
7 / r6 in. It either could wrap non-flex ible cable or spl ice e--xtra-flexible 
cable. nother feature wa a re i tance regulator fo r overcoming 
torque, nabli ng the mechanic to open the trands in the cable being 
spliced. Th . N avy, 'Ia r ine orp and oast Guard u ed the 
pl icer. 

J e op tee! ompany, ashing ton, P a. erved the aircra ft in-
dust ry with J e sop tool and d ie steel for machining and fo rming body 
and eng ine par t . The list incl uded high-speed steels, carbon tool 

teel , high-ca rbon-high-ch romium die tee! , hot work die steels and 
specia l a ll oy steels . T he company featured a ircraf t quality steels, 
magna- fl ux tested to m eet government specifications, for use in plane 
par ts subj ected to stress and stra in, and turned out special propeller 
blade steel and a irplane armor plate. 

T he John on Rubber Company, M iddlefi eld, 0., extended its 
pla nt facili t ies a nd g reatly increased its production of extruded, 
molded and cu t gaskets, hose, t r ips, packings, tubings, bumpers, 
g rom mets and other rubber part fo r the aircraft industry. The com
pany during the year purcha ed a complete line of Army- avy 930 
a nd 93 I grommet m olds , and maintai ned in its eng ineering depart
ment a corps of technicians to ass ist the aviation industry in solving 
problems r elating to accessories of this type. 

Knu-V ise, I nc. , Detroit, M ich ., developed and introduced its model 
o. 830 midget toggle clamp which was fo und of particular value to 

the a ircraft industry . I t measured but 4 in . by r0 in. high and ob
tained a pressure of soo lbs. T he K nu-V ise line of toggle action 
clan1ping fixtures ea rly in 1942 numbered 93 di ffe rent models of 
clamps , p liers, p lier-paraliels, " C" clam ps, r iveters and drill fixtures. 
. The I~oehler Tool and Manufacturing Company, Det roit, Mich., 
mcreased 1ts_ producti on facilities during 1941 fo r the manu fac ture of 
valves for a1rcraft f uel and oil systems its products beincr made ac-

. d ' b 
cordmg to stan ard A rmy and N avy types and to the individual speci-
fications of the airplane manufacturers. 

K ollsman I~strument Division of Squa re D Company, Elmhurst, 
N . Y ., placed m operation its la rge new research laboratory which 
started a dual task of finding improved materials for present produc
ti? n a?d ~oin~· lo_ng-range research on new developments. A n angl~ 
d1al d1rect10n md1cator for mounting a t the bottom of the instrument 
panel and a drag cup motor with rapid reversal characteristics were 
among the new products. Significant of the high speeds and ceilings of 
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new combat aircraft was the development of a sensitive al t imeter with 
a range of so,ooo ft. and a 700 m.p.h . air speed indicator. A marked 
trend was also noted from indi vidually lighted instruments to fluOl·es
cent lighting. Accelerated development of new instruments increased 
the need for a testing plane, and a Lockheed " 1 2" wa used for this 
work. The parent company, SquareD, entered the aircraf t field with 
the development of a special combination circuit breaker and ' on 
and off" switch for airplanes, prov iding circuit protection in a regular 
sized toggle switch. A nother devel pment was a special lim it switch. 

Kropp Forge Company, Chicago, Ill., manufacturers of aircra ft 
forgings and other parts, in stalled a 20,000 lb. Chambersbu rg drop 
hammer to expedite war production of airplane fuselage cross ti es, 
and devoted much effort to the making of landing gear, bomb rack , 
nacelle and fuselage parts, connecting rods and cam shafts for air
plane engines. Another point of the expansion was enlargement of 
the inspection service to include new and additional MagnafltLx equip
ment. All aircraft forgings were routed through thi s department for 
scrutiny to reveal any internal defects. 

Lawrance Engineering and Research Corporation, Linden, N. J., 
specialized in the development and application of equipment to supply 
the electrical power for airplane accessory operation independent of 
the main engine generators. Long-range bombers and patrol aircraft 
were principal users of such auxiliary power early in 1942, but it 
promised to develop to a stage making it available for all military and 
commercial planes of high horsepower. In production at the Linden 
plant was the Model 30C-2 unit, which comprised a 2-cyl. horizon
tally opposed 15 h.p. air-cooled engine operating a 5 KW generator. 
Completely enclosed and sound-proofed, it provided DC current for 
the 24-volt aircraft electrical system. Operation could be controlled 
remotely without need for continual attention from the crew or 
flight engineer. Control of r.p.m. was maintained by a governor 
restricting engine speed to within the full load and no load range. 
By use of an altitude carburetor loads up to 3 KW could be applied 
at the rated altitude of 20,000 ft. Standard instruments for recording 
of oil temperatures and pressures, fuel pressure and cylinder head 
temperatures also were provided to facilitate remote operation. 

Leach Relay Company, Inc., Los Angeles, Calif., devoted activi
ties to war production, supplying relays suitable for military aircraft 
and for all branches of the service. New relays were designed and 
others were in process of development. The firm's products were in 
general use ori air lines. 

The Leece-Neville Company, Cleveland, 0 ., was in war production 
on 12-volt voltage regulated engine-driven electric generators and 
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control units in four capacities, 15, 25 so and 100 amperes, and 24-
volt in three capacities, 25, so and 100 amperes. The voltage regulator 
provided a des irable method for charging an electric storage battery 
becau e, by this method, the battery received a comparatively high 
beginning charging current, which gradually decreased as the battery 
became charged, so that by the time charging had been completed 
the current had decrea ed to a relatively low value. 

Liberty \ircraft Products Corporation, Farmingdale, . Y., 
manu factu r d a ircraft accessories, precision machine parts, tools, 
production machine parts to order, screw machine products, milling 
and gea r cutting work, engine cylinders, pistons and crankcases, heat 
treat ing and carboni zing in electric furnaces with atmospheric con
trol, cadmi um plating and anodizing alloy parts, aircraft sheet metal 
work, wing a emblies, tail urfaces, pontoons, bomb racks and com
plete ai rcraft doping and finishing work. The corporation expanded 
plant facilities e:-;tensively. 

The L iquidometer Corporation , Long Island City, N.Y., expanded 
production of tank quantity gauges for use on Army, I avy and com
mercial and export aircraft. Liquidometer gauges were used to in
dicate the quantity of fuel, lubricating oil, de-icer fluid , windshield 
alcohol or other liquids in tanks. The company continued research 
and development work which resulted in improved instruments. Plant 
capacity was increased, as was the nw11ber of employees . 

Lite Manufacturing Company, New York, utilized its largely ex
panded plant facilities for the manufacture of towing targets, safety 
belts, flyers' bags, tents, covers and other cloth, leather and canvas 
specialties, much of which was designed for use by the armed forces . 

Littelfuse, Inc., Chicago, Ill. , manufacturers of ain:raft fuse 
products, completed a large new plant in the West and greatly in
creased shop personnel. The Littelfuse line of anti-vibration type 
of aircraft fuses comprised the ¢G, s AG and 4AB, glass or 
bakelite enclosed, with locked cap construction. The caps were not 
cemented on but were so locked by the Littelfuse patented design 
that they could not be loosened by shattering shock, vibration or 
climatic conditions. Thus the cap with its markings was not lost. The 
caps hermetically sealed the elements which, twisted at 90 degrees, 
were braced against vibration. Fuse failure caused by crystallization 
resulting from contraction and expansion was overcome in the Littel
fuse by a spring-like forming or "goose-neck" at the end of the ele
ment . Numerous other types of fuses suitable for aeronautical use 
were produced in quantity, as was the "J erkit" fuse puller which 
made fuse removal instantaneous and easy. 

Lord Manufacturing Company, Erie, Pa., makers of vibration 
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LORD ENGINE MOUNTING 

On a Curtiss pursuit plane, the Lord shear type tube form mountings in triple
socket assemblies provide elastic support preventing vibration being transmitted 

to frame of the plane. 

dampers, engine suspensions, couplings and flexible joints, concen
trated almost wholly on defense-related production activities. Much 
of its equipment was of the type designed to isolate delicate aircraft 
instruments from surrounding vibration and for preventing transmis
sion of engine-propeller vibration to the frame of the aircraft. To 
determine vibration isolation characteristics of Lord Shear Type 
mountings under severe vibratory conditions, a test panel set-up was 
made for North American Aviation consisting of a power-driven 
vibration source, panel mounting jig and a standard instrument panel 
assembly. The instrument panel was flexibly suspended at three 
points along the top and three at the bottom. Each flexible support 
consisted of two standard rsoP series Lord Plate Form Mountings 
connected in series through the center sleeve. Metal snubbing washers, 
placed at the top and bottom of each series mounting assembly, con
tacted the rubber snubbing shoulders of the mountings during periods 
of resonance, and limited excessive movement of the mounted sys
tem. The use of two mountings in series doubled the axial softness 
over the rating of the individual units, and gave large load capacity 
without loss of extreme sensitiveness. Tests conducted by North 
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merican engineers demonstrated that with the jig vibrating at an 
appreciable amplitude at 2,400 c.p.m., there was no perceptible vibra
tory movement evident in the instrument panel. 

\ arren McArthur Corporation, New York, designers, engineers 
and producers of seating equipment for military and naval aircraft, 

TESTING A PILOT'S SEAT 

To assure maximum safety under all conditions, this Warren McArthur pilot's 
seat is tested for strain under a safety belt load of 1,075 lbs. 
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made considerabl e progress in standardizing such acce sories. H ighly 
technical research , set under way several years ago, resulted in the 
development of more than 50 types of seats, each adaptable to the 
particular design requirements of ai rcraft manufacturers. ince I939 
the company had completed designs for many leading manufacturers. 
Many mechanical movements and ad justments were necessary to g ive 
the seats the r equired function and. at the same time, a maximum of . 
comfort. Such problems were chieAy structural. because most seats 
were cantilevers, being in e ence a pedesta l upportecl at the base and 
subjected to various loads at the free encl. T he A rmy, N avy and a ir
cra ft manufacturers specified load requ irements generally consisting o f 
a seat load applied downward, a safety belt load applied for ward and 
upward at varying angles, and a back load appli ed either hori zontally 
or perpendicularly over the back of some pecified a rea . M ilitary 
planes were required to take loads up to 2,40 0 lbs. on the seat, I ,6oo 
lbs. on the safety belt and 1,20 0 lbs. on the back. 

McKenna M etals Company, Latrobe, Pa., supplied a ircraft and 
other industrial plants with K ennametal, the steel-cutting carbide 
permitting rapid cutting and machining of high tensile steel. This 
tool material permitted aircraft machinists to cut the heat-t reated 
" Chrome-Moly" steel at from three to six times the spindle speeds 
they formerly used, and to utili ze more fully the horsepower and 
machining abilities of their equi pment during the war shortage of 
both machines and skilled operators . Users gained other advantages 
from this metal-cutting carbide. The long tool life between grinds 
saved much time, and also saved time o f setting stops, which, on 
most turret-lathe set-ups was o f g reater importance than the actual 
grinding time on the tools. T he ability to " hold size' ' saved frequent 
adjusting of stops and permitted long cuts to be made without ap
preciable taper due to tool wear. 

Macwhyte Company, K enosha, Wis., manufacturers of aircraft 
cable, swaged cable terminals and tie rods and aircraft slings, grades 
and constructions, increased their floor space and expanded their 
equipment in all lines. Macwhyte "Safe-Lock" swaged cable termi
nals were made in eye-end, fo rk-end, stud-end and turnbuckle end. 
The "Hi-Fatigue" a ircraft cables were made from galvanized, tinned 
and stainless steel, fabricated to reduce constructional stretch and 
increase fatigue r esisting properties . Macwhyte aircraft wire rope 
slings were used on the airplane itseif and also in the production, 
handling and shipping of the plane. N avy planes were equipped with 
this sling. Macwhyte t ie rods for internal and external bracing were 
produced from corrosion resisting alloys for rods and terminals. 

The Marquette Metal Products Company, Cleveland, 0., steadily 
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increased its facilities for the production of precision parts and as
semblies. Marquette was an important factor in the aircraft engine 
indu try, supplying engine parts, propeller hub parts, governor parts 
and assemblies, front and rear cones and othe aircraft products in 
which close tolerances had to be maintained. 

Mechanical Products, Inc. , J acl<son, Mich. , expanded its facilities 
to continue serving the airplane industry by production of aircraft 
accessories, aircraft parts and general machined parts. 

Menasco Manufacturing Company of Burbank, Cali f., late in 
1941 switched over entirely to the production of hydraulic landing 
gear struts, except for spare parts being made for engines previously 
produced. This action was taken to meet the demands for hydraulic 
landing gear production on the Pacific Coast. Menasco began tooling 
for its initial strut output late in 1940, after moving into its new 
plant. At that time major emphasis was on the production of four 
cyl. , in-line, inverted, aircooled aircraft engines which it had pio
neered. From the latter part of 1940 to the fall of 1941, Menasco 
turned out a sizeable number of these engines for Canada, the Dutch 
E ast Indies and for domestic users. Most of the machine tools moved 
into the new Menasco plant were of the latest design and adaptable 
to hydraulic landing gear strut production, which was one of the 
factors that influenced the decision to concentrate on struts. At the 
time the change-over was approved, the Defense Plant Corporation 
endorsed a lease agreement for an addition to the Menasco factory 
that virtually doubled its manufacturing space and placed the com
pany in position to triple its output. Installation of new machine tools 
enabled Menasco to produce struts for four-engine bombers, as well 
as the smaller twin-engine bombers and interceptors. vVhile giving 
up all idea of being able to return to engine production during the 
war, Menasco officials were not forgetting that the company started 
o.riginal!y as a ma1:ufacturer of aircraft engines. The company con
tmued Its productiOn of aluminum and alloy castino·s, both by the 
A ntioch .and sand casting processes. The entire outpu; of its foundry , 
loc~ted 1~1 .t~1e factory ?uilding formerly occupied by the company's 
engm~ diVISIO?, was gomg to the aircraft industry. 

M1cro Sw1tch Corporation, Freeport, Ill ., manufacturers of elec
trically operated precision, snap-action switches, more than doubled 
its factory floor space to keep abreast of war orders. Micro switches, 
used primarily as limits, interlocks, safeties and push buttons were 
designed into instruments, gauges, thermostats, machine tools, acces
sories, motors and controls demanding an electric switch of ·l·ight 
weight and small size. The Curtiss-Wright transport "Tell Tale" 
panel board control system was an example of an extensive use of 



422 AIRCRAFT YE R BOOK 

Micro-switches. The 36-passenger transport was equipped with 40 
Micro-switches used as propeller governor, throttle control, cowl 
flap control, tail wheel lock, parking brake, mixture control, automat ic 
pilot centralizer, carburetor heat indicator, impeller ratio, tab controls, 
flap, landing gear latch, hydraulic 4-way valve and tail wheel latch . 

Moore-Eastwood & Company, Dayton, Ohio, supplied the air
craft industry with tools, dies and special machinery, and produced 
bomb racks, bomb shackles, gun sights, gun mounting posts, gun 
mount adapters, filler valves, gun synchronizer generators, pi to! 
mountings, tab controls and cable meters for tow-target s. 

The National Screw & Manufacturing Company, Cleveland, 0., 
produced a wide variety of aircraft parts and accessories, including 
aviation nuts, wing nuts, plain and drilled, recessed head screws, avia
tion screws to the AC and AN specifications in carbon steel, nickel 
steel and brass, cotters, regular and corrosion resistant steel, aviation 
clevis bolts, studs, wood screws and rivets in all styles, shapes and 
sizes. The company specialized in automatic screw thread work as 
well as headed and threaded special parts made to specification . 

Norma-Hoffmann Bearings Corporation, Stamford, Conn., went 
ahead with augmented production of its lines o f preci sion ball , roller 
and thrust bearings, adapted for practically every load , speed and 
duty. In the aviation division, new styles of sealed aircraft control 
ball bearings, designed to meet special requirements for control appli
cations, were developed and marketed. The company's line included 
single and double-row, shielded and unshielded, as well as enclosed 
felt seal bearings with removable seals. 

Northwest Air Service, Inc., Seattle, Wash., continued to produce 
and market its specialized line of propeller pitch setters for repairing 
and repitching metal propellers. War production increased shipments 
to the air forces of the United Nations. 

N umberall Stamp & Tool Company, Inc., Huguenot P ark, Staten 
Island, N.Y., expanded facilities for its output of numbering machines 
and marking devices especially adapted for use by manufacturers of 
aircraft and engines. These machines were utilized in numerous indus
tries to mark machine parts, gears, airplane parts and sheet metal, 
and to stamp · details into name plates. 

Onsrud Machine Works, Inc., Chicago, Ill., designers and manu
facturers of air turbine and high cycle tools and machines, was in 
full war production on Onsrud machine tools for a variety of services 
in aircraft plants. Two important tools were introduced to help break 
two serious production bottle-necks. One was the A-8o extrusion or 
spar miller. It speeded up the machining of spar beams and similar 
extrusions as much as I8,ooo per cent. Another was the A-69 tilting 
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spindle shaper which simplified and greatly speeded up the bevel 
shaping of a variety of aircraft production parts such as fo:m ?locks 
for hydraulic press work. One of the major factors contnbutmg to 
the successful high speed operations of the machines was th~ Onsrud 
patented system for proper and constant lubrication of the dnve motor 
spindle bearings. This oiling device comprised a simple centrifugal 
force feed system housed within the spindle itself and known as 
metered mist lubrication. 

Pacific Aviation, Inc., Los Angeles, Calif., makers of aircr~ft 
hydraulic units, produced its equipment e-xclusively for military air
craft. Because present plant facilities were crowded to the utmost, 
the firm was planning new expansions of its factory space and shop 
personnel. The principle articles of manufacture were various types 
and sizes of hydraulic actuating cylinders. The company has con
centrated its efforts on engineering and in rounding out its machine 
tools and manufacturing methods to make not only better hydraulic 
actuation cylinders but make them faster and less expensive. In ad
dition to making cylinders, Pacific Aviation also produced selec
tor valves, relief valves, disconnect blocks, fuel shut-off cocks and 
pressure cabin relief valves. Under development and e-xperimental 
test were what promised to be superior servo-brake valves and engine 
pump unloading valves. 

The Palnut Company, Irvington, N. J., produced for the war 

FOR FAST PRODUCTION 

Placing a 20-foot extrusion for the main beam of a pursuit plane on the bed of an 
Onsrud extrusion or spar miller. 
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program the "Palnut" locknuts designed to hold nut-and-bolt assem
blies tight even under the severest vibration. It was a single thread 
lock nut, made of spring steel, hardened and tempered after forming 
to make it tough and resilient. The Palnut was applied to the bolt 
after the regular nut had been tightened and could be locked with 
a Yankee driver or power driver. 

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, 
Bendix, N. J., increased production, engineering and development 
facilities many fold in a three-way expansion prog ram. The large 
floor space acquired in a new plant was completely utilized for the pro
duction of aircraft instruments. By establishing a vast subcontracting 
program it was possible to increase production faciliti es and production 
of aircraft instruments, a procedure wh ich involved assigning one type 
of instrument to one subcontractor for la rge scale production. Lastly, 
a new plant was under construction to supply additional floor space for 
additional aircraft instruments. To fulfill the requirements for skilled 
labor, Pioneer establi shed several training schools in its plants, and 
trained personnel in th e speciali zed task of instrument manufacture. 
Late in 1941 , women were trained successfully in instrument assembly 
and light manufacturing processes. Pioneer for two years had been 
developing mass production systems as distinguished from small order 
lots. Production quantities of tens of thousands of each of the various 
types of flight instruments, navigational instruments and engine 
instruments became the rule. While effectively dealing with the prob
lems of maintaining adequate quality control during this expansion 
program, a new field of production and engineering was undertaken , 
namely, the development and production of restricted instruments 
and devices for the various Government agencies, the products and 
performance of which were to become common information after 
the war. 

The most notable production achievements in 1941 included the 
Pioneer Autosyn Remote Indicating System for engine instruments 
in quantities sufficient to cover the demands of military aviation ex
pansion. Also, production of the Pioneer Magnesyn Remote Indicat
ing Compass served to eliminate many of the old problems incidental 
to magnetic navigation. A new development in rate of climb indicator 



L 

THE AIRCR FT MA FACTURI G I DUSTRY 425 

mechanism design was presented by Pioneer. This Indicator, besides 
having numerous service advantage from the overhaul standpoint, 
had a logarithmically expanded scale permitted by the use of a vary
ing pitch diameter linkage system. ew higher ranges were incor
porated in some of the rate of climb indicators, due to the demands 
of some of the later types of military aircraft. In order to meet de
mands caused by the high service ceilings of military aircraft, it was 
necessary fo r P ioneer to develop a new type of oxygen regulator. 
This regulator was controlled b the pressure differential created 
by normal breathing and did not require manual regulation with alti
tude. It was a product of considerable investigation into the effects 
of high altitude flying. 

Development of high speed military aircraft and the accurate 
measurement of these high speeds were responsible for Pioneer pro
ducing the multi-revolution high range airspeed indicator with a uni
form scale. The development of a new type of accelerometer, utiliz
ing a simpler mechanism system was carried on by Pioneer. The 
demand for a suitable compass fo r installation in armored tanks 
brought forth from Pioneer Engineering Laboratories a design in
corporating all necessary compensators essential to satisfactory per
formance. By utilizing a new type of temperature compensation for 
sensitive altimeters, the previous problems of hysteresis were greatly 
minimized. 

Pioneer Parachute Company, Manchester, Conn., working with 
the weavers, in 1941 succeeded in producing a nylon fabric embody
ing all the required characteristics of parachute silk. The achieve
ment crowned two years of intensive research carried on b) Pioneer 
in close cooperation with the du Pont company and Cheney Brothers , 
l\~anchester silk manu facturers. Because of its lightness and strength, 
stlk had been used almost exclusively in the manufacture of para
chut~s ,_ but :-"ith war time restrictions on silk imports, P ioneer early 
had JOmed 111 the search for a satisfactory replacement for silk in 
parachu_tes. A new .n:ethod of twisting nylon yarn and weaving it into 
cloth wtth the reqmstte strength and characteristics of parachute silk 
was found, although P ioneer and its collaborators first had to over
come innumerable technical obstacles and difficulties. During 1941 
Pioneer rapidly expanded its production facilities and by the first of 
the year was manufacturing more parachutes in one week than the 
average parachute company ordinarily turned out in a full year of 
peace-time effort. T he company continued its research into parachute 
performance with the tower it had developed for testing and improv
ing these devices. As a result of such research several changes in 
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parachute design and packing methods were made, and a new fool
proof, foul-proof pilot chute was introduced. The value of the tower 
was recognized in both Government and commercia l aviat ion circles, 
and P ioneer started to erect two similar towers fo r the Government's 
use. 

Pioneering E ngineering & Manufacturing Company, Detroit, 
Mich., makers of Pioneer coolant and lubricant pumps, erected a new 
plant in accordance with the defense recommendations of the rmy, 
Navy and FBI, and expanded personnel and shop facilitie . Many 
of the personnel were expert engineers whose talents were avai lable 
to other plants throughout the country in need of speciali zed engi
neering services. Their services included such classifications as plant 
layout, development of new products, tool designi ng, a nalysis and 
handling of proposals, estimating and engineering counsel. 

Poulson & Nardon, Inc. , Los Angeles, Calif. , made shi pments to 
eastern aircraft manufacturers from its new Los A ngeles plant. These 
included aluminum shells for leak-proof fuel tanks, condui t fittings, 
cable terminals, junction box es, screw machine fittings and stamping . 

The Pump E ngineering Service Corporation, Cleveland, 0., a 
subsidiary of the Borg-Warner Corporation, in 1941 geared its pro
duction to meet greatly increased requirements of mili tary and com
mercial aircraft for fuel, air and hydraulic pumps and accessories. 
Recent military requirements fo r plane operations at extremely high 
altitudes necessitated an intensive development of fuel system booster 
pumps, including electrically-driven centrifugal pumps installed at 
the bottom of the .fuel tank. P esco was responsible for the develop
ment of a booster pump that not only boosted the inlet pressure to 
the engine-driven fuel pump- to prevent vapor lock- but also con
ditioned the fuel to prevent dissolved air from being liberated in the 
carburetor metering passages, thus influencing metering even befo re 
vapor lock would occur. It was accomplished by means of a ·propeller 
just ahead of the impeller in the centrifugal pump. Because present
day carburetors in many cases operated at IS p. s.i. , and the new 
high-horsepower engines required large quantities of fuel, the opera
tion of a hand wobble pump became quite fatiguing, especially at 
high altitudes. Fuel engineers desired to combine the booster and 
the stand-by pumps, eliminating the hand wobble pump. P esco booster 
pumps were arranged to serve this double capacity through the use 
of an electric motor with two windings, one providing a boost pres
sure of about 8 p.s.i ., and the other winding providing I6 p.s.i ., which 
could be utilized in event of engine pump failure. To meet the de
mand for hydraulic pressures up to I ,500 p.s.i., P esco developed a 
gear type hydraulic pump which functioned satisfactorily at this 
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pressu re with speeds as low as soo r.p.m. The new design was termed 
the pressure-loaded gear pump, an d was supplied to the industry in 
production quanti ties. 

R eynolds Metals Company, Inc. , Richmond, a., entered into 
aluminum product ion in 1941 with a plant which was built in two days 
less than six months a f ter ground was broken. A second plant was 
erected and equipment ordered for three new units. In addition to this 
plant construction , other activities included completion of an extrusion 
plant fo r the fab rication of strong alloy aluminum rod, shapes, tubes 
and other extruded parts . Other new and revamped plants increased 
the company's capacity for the rolling of aluminum rod and sheet and 
fo r the ex t rusion of the rod, tubes and shapes. Early in 1942, all the 
plants operated by R eynolds were being devoted almost exclusively to 
war production. 

The R obot M achinery Company, Brook!) n, N . Y., specialized in 
the manufacture of machine tools for use in the aircraft plants. One 
of these items was the 6 x r8 inch R obot Surface Grinder, designed 
to speed up stra ight, fla t and parallel surface work. The company 
announced a new development in shock-proof reversing. Instead of 
the conventional method of reversing table travel with a rack and 
pinion drive, new models of this surface grinder were equipped with a 
clutch mechanism which r eversed the table without shock and assured 
permanent smoothness, a big advantage in maintaining highly accu
rate work. The machine was built to handle work up to its full table 
capacity. 

The R ockbestos P roducts Corporation, N ew Haven, Conn., manu
facturers of heatproof and fireproof wires, cables and cords, ex
panded manufacturing faciliti es to accommodate large war orders for 
defense-related materials. The first fireproof aircraft circuit wire, 
f? rerunne: of industry 's new standard of small diam eter lightweight 
atrcraft Wires, was originated by this firm in 1937 when it made the 
fi rst fireproof r adio hook-up wire to meet the old .Bureau of A ir 
Commerce speci fications. R ockbestos fireproof aircraft circuit wire 
was said not to burn either from the attack of ex ternal flames or from 
the heat of a molten short circuited conductor , hence offered no 
pathway for the spread of flames . P erformance was attained by the 
inclusion in the insulation of a layer of impregnated felted asbestos. 
Primary dielectric strength was supplied by layers of helically applied 
thin synthetic tape directly over the conductor, surmounted by the 
firewall, and this in turn was finished with a fireproof lacquered 
braid of glass rayon or cotton yarn. 

J ohn A. Roebling's Sons Company, Trenton, N.J., manufacturers 
of numerous wire products for the aircraft industry, including control 
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cords, wires and· strands, swaged terminals and fitt ings, wire rope 
slings and electrical wires and cables, introduced a new development 
in control cable known to the trade as "Lock-Clad." It was conceived 
by the Lockheed Aircraft Co rporation to meet the requirements of 
military planes, and was g iven exhaustive tests a t the Roebling re
search laboratories for more than a year. The new type of control 
cable was designed to minimize stretch as well as the tightening or 
slacking of controls due to extreme temperature changes. Its other 
purposes were to permit lower rigging loads, reduce flutter tendenc ie 
and maintain relatively low and uniform fri ct ion values in the control 
system. The smooth outer ·urface of the clad section and the com
plete sealing of all vo ids in the cable hy the swaging process made 
Lock-Clad particularly well adapted for control cables passing through 
certain types of pre:sure seals on aircraft designed for upper altitude 
flight . The new cable comprised a standard 7 x 7 or 7 x 19 pre
formed tinned steel cable as regularly used, to which was swaged a 
duralumin tube of proper dimensions for the required characterist ics. 
The swaging compacted the steel wires into a composite unit, which 
acted in combination with the swaged dural tube to reduce the stretch 
normally encountered. The thermal characteristics of the two ma
terials ( duralumin and steel) combined to provide a coefficient o{ 
expansion that more nearly approached the value for the structure 
of the airplane itself. Thus the safety feature of a multi-strand steel 
cable was retained while at the same time lost mot ion and fricti on 
were materially reduced . 

Ruckstell-Burkhardt Engineering Company, Phoenix, Ariz., con
tinued its production of auxiliary power eng ines for the aircraft 
industry. 

S K F Industries, Inc., P hiladelphia, Pa., steadily increased pro
duction of aircraft ball and roller bearings by the addition of a new 
plant. Balls and rollers were held to size within 25 millionths of an 
inch while other dimensions of the rings were controlled by toler
ances of 10 thousandths of an inch. Rigid inspections and tests in
sured this accuracy. Outstanding among aircraft types were the 
cylindrical roller bearings used for the crankshaft main bearings in 
the principal radial engines and the grooved type ball bearings for 
the propeller thrust location on all engines. In addition, many bear
ings of both types were made for use on auxiliary parts and acces
sories, rocker arms, superchargers, generators and starters. S K F 
control bearings of either cylindrical roller or deep groove ball types 
were made for aircraft control units. 

A. Schrader's Son, Division of Scovill Manufacturing Company, 
Inc., Brooklyn, N. Y., utilized its greatly expanded plant facilities 
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for tire valves, tire valve replacement parts and tire pressure gauges. 
The firm also manufactured shock strut valves, a type fashioned on 
the same principle as the standard tire valve. It had a special high 
pressure valve core, which was replaceable, and a special high pressure 
cap. The sealing wa her in thi model was made of soft copper which 
fo rmed an air-t ight seal when the cap was applied to the valve and 
tightened with a wrench. 

Scintilla Magneto D ivision of Bendix A via'tion Corporation , Sid
ney, . Y ., supplied B'endix-Scint illa magnetos for all types of air
plane engine , spark plugs, switches and radio shielding. 

Sen enich Brothers, Lititz, Pa., enlarged their airplane propeller 
plant and almost doubled production in 1941. A ll Sensenich propellers 
were manufactured of laminatfld yellow birch wood glued together 
with cold-setting urea-formaldehyde glue. This glue was waterproof 
and impervious to fungi. Two large presses were installed solely for 
glueing test "clubs," fo r an engine range of from 40 h .p. to 2,000 h .p. 
Sensenich propellers were accepted by both the Army and the Navy 
Bureau of Aeronautics, and a lso were used in connection with the 
Civilian P ilot Training programs. 

T he Sheffield Corporation, Dayton, 0., makers of tools and dies , 
added a wide variety of uses for its Multichek and Precisionaire, two 
gages used for the rapid inspection of mass production of parts hav
ing several critical internal and external dimensions. Sheffield also 
produced a gage, the Precisionaire-E lectrichek, which combined in 
one housing and simultaneous operation the features of the other two 
instruments. The Precisionaire was developed to check as many as 
six critical internal diameters at one pass. It was an air-flow type of 
gage, the princip~e being that it measured a quantity of escaping air 
from the part bemg gaged and the gaging spindle. Applications in
cl~ded checking alignment and size of camshaft bearings, checking 
ahgnment of. con~ecting rod holes, measuring bearing size of master 
rod ~nd artlculatmg rods on radial motors, checking bearings on 
electnc m~t~r and f rame, various holes in machine gun mounts and 
the bore, n~mg, bore-after-rifling and chamber of gun barrels. 

Shell 01l Company, Inc. , New York, was engaged in a gigantic 
program of war production, not only for the military services, but 
also for engine manufacturers, air schools training pilots for the 
air forces, and commercial air lines . Production facilities were ex
panded to meet all requirements. Adequate production was only half 
the battle, however. Research was being carried on extensively. The 
roo-octane aviation gasoline, first produced commercially by Shell, 
once was considered the top limit in high-octane fuel. Yet early in 
1942, Shell scientists were planning to produce an even higher-octane 
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aviation gasoline, to g ive the more powerful aircraft engines of the 
near future new speed, new range and new "ceiling." 

Other products came from the research chemist's test tube. 
"Greenhouses," the protective globes that house a bomber's pilot, 
bombardier, and gunner, were molded from a light, durable, trans
parent plastic, made possible by combining certain molecules from 
petroleum gases. Butadiene, used in the manufacture of ynthetic 
rubber, offered a possible escape from the current national shortao-e 
of natural rubber supply, and , for some particula r use , was found 
to be superior to the natural product. 

Toluene, a basic ing red ient of the explosive T T, wa being 
manufactured through a still diffe rent combinat ion of petroleum mol
ecules. For the actual cleaning of g rease and dirt from a ircraft en
gines run for periods of time, both in the air and in the plants of 
engine manufacturers, Shell supplied an "alkyl-phenol" type solvent 
which cut and dissolved grease, leaving parts clean and bright again. 

Simmonds Aerocessories, Inc., New York, produced the im
monds-Corsey push-pull flexible controls, Simmonds-Benton a ircraft 
power plugs, non-slip aircraft flooring, cowling clips and fasteners and 
chronometric radiosondes. P roduction was started on a new and 
simplified type of accumulator designed to avoid excessive main
tenance costs. Other accessories under development included high 
pressure hydraulic equipment, fuel contents gauges, inducti on pres
sure controls and navigation instruments. 

Sinclair Refining Company, New Y a rk, took part in the defense 
program by providing aircraft oil s fo r t esting military planes. Train
ing schools throughout the country also were supplied with oils. A ir 
lines, plane and engine manufacturers and Government a ir forces used 
the company's petroleum products. Ai rline mileage fl own on Sinclair 's 
Pennsylvania GX oil alone totalled 75,000 mi . each day in 1941. At 
New York's LaGuardia Field, Sinclair had a unique oil delivery 
truck which simultaneously filled the plane's fuel tanks while draining 
used oil from the companion engine. This streamlined motor unit was 
designed to run under wings in crowded hangars or rush deliver ies to 
any part of the airport . 

Anton Smit & Company, New York, distributors of industrial 
diamonds, found a widening market for their products in the industry 
as the war program hit full stride. The importance of the diamond in 
the tool and machinery industries lay in keeping grinding wheels 
true to shape for precision grinding operations. As no other substance 
even approaches the diamond in hardness, tools set with specially 
shaped diamonds were in ever-increasing demand for precision ma
chining operations. In these shaped tools, diamonds were cut exactly 



THE AIRCRAFT MA U FACTURI G I DUSTRY 431 

to the shape or angle required, with highly polished surfaces. They 
were made up to the user 's specifications for special jobs-machining 
such materials as plastics, rubber and fiber, and such metals as alumi
num, brass, copper and bronze. 

ocony-Vacuum O il Company, Inc. , Iew York, manufacturers 
of ero Mobilgas, ero Mobiloil and other products for the aviation 
industry, supplied its products to air lines, Federal aviation services, 
a ircraft engine and plane builders and private operators. Extensive 
research work was carried on by the organization. 

Solar Aircraft Company, San Diego, Calif. , designers and manu
facturers of exhaust manifolds and related power plant accessories, 
in 1942 entered its 12th year after an expansion of all productive 
facilities for war planes. Extensive studies of production control and 
standardization resulted in the reduction in the number of operations 
performed by each workman. Other developments to increase produc
tive output included rearrangement of the flow of production, im
provements in tooling and the reduction in the number of changes in 
manufacturing set-ups by producing in larger quantities at one time. 
I mproved methods brought about a marked reduction in scrap metal 
and broad improvements in manufacturing processes simplified opera
tions. The chemical cost and man-hours per sq. ft. of pickling heat
treated stainless steels was substantially reduced by careful control 
of a new pickling solution and procedure. The company secured the 
co-operation of the Edward G. Budd Manufacturing Company of 
Philadelphia, pioneers in fabrication of stainless steel, to aid in the 
production of manifolds, cowling and other aircraft parts and acces
sories. Solar was licensed by Budd to use the patented "shotweld" 
process of resistance welding. Solar fabrication of muffs, cowlwells 
and shrouds was carried on in a new plant, thus allowing expansion 
of exhaust manifold production in the San Diego factory. 

Sperry Gyroscope Company, Inc., Brooklyn, New York, manu
facturers of airplane instruments and an entire system of equipment 
for utilization against air attack, used the productive capacity of more 
than 145 different firms to increase production rates on national de
fense equipment through subcontracting. Educational orders-some 
of them placed as early as 1937-proved the feasibility of spreading 
the work by subcontracts, and the policy of using subcontracting in 
lieu of building additional manufacturing capacity was adopted. It 
was only when the production requirements on highly technical parts, 
machined to extremely fine tolerances and not suitable to subcontract
ing, reached such proportions that new construction became essential, 
that Sperry resorted to a program involving the erection of new facili
ties. There were two basic results of Sperry's policy of spreading the 
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WOMEN IN WAR INDUSTRIES 

Calibrating Gy ro-Ho ri zo ns in the Sperry plant. 

work. First, delivery of equipment was speeded ; second , hundreds 
of relatively small shops in 1942 were operating at full capacity, most 
of them better equipped for precision work than before their associa
tion with Sperry. Through subcontracting, Sperry's production 
capacity continued to be increased. S uch a subcontracting program, 
it was found, called for careful planning and close supervision . In 
experienced firms not entirely fam ilia r with precision manufactu ring 
could spoil vitally important parts. O nce they were spoiled, there was 
no opportunity to recover lost time. Sperry mainta ined se veral t rain 
ing courses, including apprenticeships and learnerships to develop ade
quately trained personnel for work in its own plants. New courses 
were set up to train engineers so that they would be familiar with 
Sperry technique. The company maintained special training facilities 
for the personnel who were to use the equipment when delivered, for 
the Army, Navy, merchant marine and air lines and those who were 
to direct gunfire by Sperry instruments. 

· The period of the company's apprenticeship course was 200 work 
weeks or approx imately 8,ooo hrs. Training was carried on in the 
school and in the factory departments of the company when work in 
the factory permitted. The learner program was a streamlined ap-
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prenticeship designed to produce skilled operators in 20 yrs. in
tead of the 4 yrs. required to graduate an apprentice. If trainerl 

young men as machine, assembly and inspection specialists. 
Construction of a new plant to provide additional new facilities for 

production was nearing completion early in 1942· The Sperry Com
pany cooperated with the Army and avy in standardizing flight in
truments . These instruments conformed to standards determined by 

the eronautical Board applying not only to the instruments them
elves and the performance test standards, which in the past had dif

fe red between the Services, but also to lettering on dials and their il
lumination, cover glasses, name plates and overall dimensions. The 

rmy- avy tandard incorporated in these instruments every function 
required for commercial use. In addition the new \.- N Gyro-Horizon 
included a caging device which wa necessary only in military planes 
because of thei r maneuverability and the probability that the indicating 
range of the in trument '"' ould be exceeded during operations. The 
caging device served to minimize the effect o f the tremendous strain on 
a ll worki ng parts of the instrument resulting from operating outside 
the de igned angular limi ts. s this feature was not required for 
commercial installations, the external parts of the caging mechanism 
could be removed in either the caged position for shipment or the 
uncaged position for operation. A combination of radio active and 
fluorescent markings and graduations permitted the use of either the 
ordinary or the recently standardized ultra-violet floodlighting. No 
built-in electric lighting was provided. T he instrument was equipped 
with an air inlet adapter permitting connection to an external type 
ai r filter. 

The new Sperry directional gyro was similar to and completely 
interchangeable with the standard directional gyro. The A rmy-Navy 
standard did away wi~h the ball bank inclinometer and built-in light
ing, formerly included in other models. Markings and graduations 
perm!tt~d the use of ~it~er the ordinary or ultra-violet floodlighting. 
A n a1r mlet adapter similar to that used on the gyro-horizon indicator 
was provided for connecting the instrument to an external air filter. 
Army-Navy standards made it possible for Sperry to eliminate mul
tiple production lines and produce one standard type of each instru
ment for Army, Navy and commercial requirements alike. The 
standardization of the gyropilot was being coordinated under the 
direction of the Aeronautical Board with a view to establishment of 
suitable A-N specifications. 

Of Sperry's total factory payroll seven per cent were women. 
They were employed on sub-assembly work on small flight instru-
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ments, and also in some lines of inspection testing. orne women 
employees operated small drill presses. 

Sperry Products, Inc. , Hoboken, . J. , arranged for increased 
production of its remote hydraulic exactor control , used extensively 
as throttle and mixture controls in aircraft engine test stands and 
also as Diesel eng ine controls. 

Spriesch Tool & Manufacturing Company, Inc., Buffalo, . Y. , 
expanded plant facilities and personnel, which materially" added to its 
production of bomb racks and shackles for the aircraft industry. 

Standard Oil Company of California, San Francisco, Calif. , 
changed the brand name of its aviation petroleum products from Stan
avo to Standard. Much of the company's activity was devoted to the 
production and distribution of high octane aviation gasoline for air 
line, aircraft factory and military uses. The year also was marked with 
intensive research and development work on aviation petroleum prod
ucts, particularly high octane fuels, and arrangements were com
pleted for additional refining facilities. 

Standard Oil Company of New J ersey, New York, concentrated 
research on the development of lubricants and high octane fuels for 
the Army and Navy. Noteworthy progress was made in the develop
ment of aircraft hydraulic oils. A new grade of this commodity, 
Univis 34, was added to the company's line. 

Steel Products Engineering Company, Inc. , Springfield, 0 ., 
manufactured a line of segregators and other accessories for the 
industry. 

The Strippit Corporation, Buffalo, N. Y., devoted much of its 
production facilities to hole punching and notching equipment, used 
by more than 30 aircraft plants. The distinguishing feature of the 
dies was that the punch, stripping mechanism and die were built into 
the same holder so that no part of the punching apparatus was at
tached to the ram of the press or press brake. Strippit maintained 
a die designing and development service which worked on a number 
of innovations in these lines, and announced development of many 
new methods of punching holes and cutting notches in aircraft parts, 
prominent among which were dies permitting sheets to be fed en
tirely through the dies. 

Summerill Tubing Company, Bridgeport, Pa., carried through 
plant expansion and at the same time developed tapered tubes for 
aircraft for a wide range of uses, including push rods and engines, 
landing gear struts and torque tubes. Plant facilities in building and 
equipment were nearly doubled, and plans were made for further 
expansion. A large percentage of Summerill production was devoted 
directly to tubing for use in connection with the defense program. 
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Other items produced for applications to ordnance included maga
zines 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 im
portant manufacturer of vital defense materials, Summerill had a 
continuous record of having carried on a policy of research and devel
opment since the founding of the company in 1899. 

Suncook Mills, New York, produced specialized fabrics and tapes 
for the aeronautical and mechanical trade. These fabrics, known as 
F lightex, were manufactured to Army and Navy specifications. 

Grade "A" airplane fabric was available in widths of 36, 42, 6o, 
69 and 90 in. Surface tapes, both pinked and straight edge, were 
produced in all standard widths along with three types of reinforc
ing tapes. Intermediate fabric and tape were available for light plane 
manufacture, and a special CAA Grade "A" fabric was developed in 
cooperation with the Civil Aeronautics Administration for small 
commercial planes. 

Superior Tube Company, Iorristown, Pa., increased production 

STRIPPIT WALES HOLE PUNCHING DIES 

In actual operation on a press b.-ake at Boeing. 



AIRCRAFT YE R BOOK 

or prepare specific studies for any position at which installation of 
the bearings was under consideration. 

Tinnerman Products, Inc., Cleveland, 0 ., manufacturers of speed 
nuts and speed clips, devoted all the resources of their development 
and engineering departments to improvement of aircraft assembly 
devices. Company executives declared that tests made by a ircra ft 
manufacturers revealed an average of 8o per cent in weight reduction 
on fastenings and a saving of so per cent in assembly time through 
the adoption of the speed nut system of spring tension assembly. 
These fastening devices also were said to be four times tougher in 
resistance to vibration loosening . During 1941 hundreds of new styles 
of speed nuts were developed and manufactured exclusively fo r the 
aircraft industry. 

Titanine, Inc., Union, N. J., continued production of its line o f 
dopes, primers, surfacers, lacquers and thinners for the aircra ft 
industry, and established new plant faciliti es for war production. 

Transue & Williams Steel Forging Corporation, A lliance, 0. , 
manufactured commercial drop forgings ranging in weight from an 
ounce to 1 ,000 lbs. The company maintained a corps of engineers to 
assist customers in designing forgings from a standpoint of practical 
design, str~ngth and economy. Much of the company's output was 
absorbed by the aircraft industry during the year. In addition to its 
forging division, the company maintained a department for the pro
duction of deep drawn stampings of medium size, also a stamping 
division for welding and assembling. 

Un.iloy Accessories Corporation, Lancaster , N . Y ., producers of 
tail wheel assemblies fo r light aircraft and high-strength ferrous
alloy and aluminum alloy castings, expanded its operating space by 
more than 300 per cent during 1941. Uniloy produced a wide variety 
of aluminum and bronze castings, and late in 194 1 began production 
of oxygen regulators. This instrument supplied oxygen to as many 
as ten men at various altitudes up to seven miles above the earth. In 
response to the war demands, Uniloy increased its aluminum foundry 
facilities and also enlarged its staff of engineers and research special
ists to develop new products. 

United Aircraft Products, Inc., Dayton, 0., continued mass pro
duction of oil temperature regulators, fuel pumps, oil dilution sole
noids, gun-firing solenoids, fuel strainers, finger strainers, Y drain 
valves and joint assemblies for the aircraft industry. The company 
perfected and placed on the market a new type anti-congealing, quick 
warming oil temperature regulator to meet the demands of the higher
powered aircraft operating at higher altitudes and lower temperatures. 
The company's own wind tunnel and analogous cold weather equip-
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ment was utilized in developing this item. At the company's Western 
division, complete hydraulic equipment, such as hydraulic actuating 
cylinders, tail shocks, accumulators, hydraulic control valves and land
ing gear struts were manufactured on an increasingly large scale. 

United-Carr Fastener Corporation, Cambridge, Mass ., makers 
of the "Dot" line of metal fasteners, devoted much of its 1941 pro
duction facilities to making fastening devices for aviation parts and 
assemblies of all kinds, and developed a new line of aircraft cowling 
fasteners. The principal type was known as Airloc Cowling Fastener, 
and was especially designed fo r high-speed ships. An older style was 
the ring type fastener used on training planes, access doors and baffles. 
The line was rounded out with medium size and miniature fasteners 
of the same type for use on junction boxes. Special fasteners were 
also made fo r carpets and rugs to attach these removably to wooden 
or plastic flooring. Other fasteners attached upholstery panels or 
insulation material to a metal base. Special wiring clips were devel
oped for many sizes of wire to be attached under a variety of con
ditions. Dot plug buttom were an ingenious device for plugging or 
covering holes in sheet or solid metal. They were light, rugged and 
space-saving, and made in a variety of shapes and sizes. In addition, 
United-Carr makes grommets, eyelets, washers and numerous other 
stampings specially engineered and adapted for use in the aircraft in
dustry. 

U nited Chromium, Inc., New York, supervised the installation 
of chromium plating facilities in large numbers of plants, and re
designed existing equipment to adapt it to the special requirements 
of the aircraft industry. Chromium, because of its hardness, low 
coefficient of friction and resistance to corrosion and erosion, was 
specified as a plated finish on aircraft engine parts, landing gear, gun 
mounts and nwnerous other items. In addition, the use of chromium 
plating on dies, mandrels and certain tools in the manufacture of 
plane parts and accessories, increased greatly, thereby prolonging the 
life of such tools and making possible the saving of labor man-hours 
and valuable materials. The use of chromium plating for salvaging 
worn or over-machined parts was valuable from the same viewpoint. 
The corporation, which had branches in the Midwest and East, devel
oped materials useful in saving metals. Unichrome "Air Dry" rack 
coating was used for coating racks to hold work to be plated or ano
dized. In the case of plating racks, it prevented deposition of metal on 
the rack itself, thereby saving metals which would otherwise be wasted. 
The racks so protected gave longer wear and needed fewer repairs. 

Utica Drop Forge & Tool Corporation, Utica, N. Y., specialized 
in Utica pliE:rs and other tools suitable for use in the industry-all of 
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which were so fashioned as to give long tool hours and p rovide adapt
ability to the special work required of them. One of the latest num
bers added to the list was the o. 84, a 7~-in. control cable shaper 
plier. 

The Variety A ircraft Corporation, Dayton, 0., manufacturers of 
aeronautical accessories, and contractors to the U. S. Government 
was enabled to increase its production through additions to plant 
facilities and technical and shop staff. 

Vickers, Inc. , Detroit, Mich., in 1941 manufactured a line of hy
draulic equipment for the aeronautical industry. The firm 's list of 
precision products included pres ure relief valve, gear type pump or 
fluid motor, piston type pump or fluid motor, pressure unload ing 
valve, dual directional valve and five- in. accumulator. 

Victor Metal Products Co rporation, Brooklyn, New York, pro
duced-metal vials, stampings, collapsible tubes, specialties and package 
closures. Impact extrusion was utilized in fa shioning the company's 
collapsible tubes. Equipment used were such machines as knuckle 
joint and crank presses with strokes ranging f rom two to II 0 in. 
Parts ranging from Yz in. to three or four in. in diameter and from 
one to 7 in. in height were produced. The machines had a capacity 
of from 30 to 250 tons, with 40 to 6o strokes a minute. The extru
sions were formed through pressure exerted by a tipped shank on a 
slug resting in a female die, fo rcing the metal to flow up the sides of 
the shank and assume the shape of the punch and shank. Shaving 
cream tubes (or years had been made by thi s process. The company, 
as a result of its experience, believed that many aluminum parts, now 
forged, could be produced by impact extrusion. 

The Weatherhead Company, Cleveland, 0., continued mass pro
duction of gasoline and oil proof flexible hose, choke controls, drain 
cocks, tube fittings and punch press and automatic screw machine 
products. New W eatherhead flexible hose assemblies were developed 
for use in oxygen systems. T hese assembli es eliminated problems 
of taste and odor whil e having the strength characteristics to handle 
high pressures. 

During the year Weatherhead went into full production on a 
wide variety of valves. One type, the Fuel Tank Selector Valve, 
represented a special development of a simple automatic valve which 
maintained flow to the main fuel lines regardless of the position of 
the airplane. Hydraulic actuating cylinders were designed to Air 
Corps and Navy specifications and were produced in quantity for air
craft manufacturers. Special forgings were produced on contract 
for aircraft manufa.cturers as well as for Weatherhead's own 
products. 

j 
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\'\ ellimrton ear ompany, ew York, continued on an increas-
ino-1 Iaro-e cale the manu iacture f aeronautical fabric fo r use on 
•nng and fu elao-e tructure in a irplane -the compan · producing 
more than 2 - ,ooo cotton fabr ic in it I modern mill . Among the 
finn be t-kn wn line of airplane c1 th wa t) le B 30 grade 
utili z d ' idely on ·rmy and l\avy plane . 

The vVellman Bronze and luminum ompan , leveland, 0., 
operated at full capacity two large plant de\ oted to the production 
of ca ting . In the older plant were produced ca tings of heat-treated 
aluminum bronze and bras alloy and numerou types of bronzes. In 
the newer plant operation were confined to pattern and manganese 
ca ting . mong the firms product were ca t mao-nesium generator 
hou ing and aircraft landing '·heel ca t aluminum pneumatic tool 
hou ing and Dowmetal pneumatic tool handles. 

\ tern Electric ompany. ew ork, throurrh Bell Telephone 
Laborator ie laid empha i on the development and production of a 

m pl te line of ultra-hi rrh frequency transmitting and receiving 
equipment required in an efficient y tem of instrument flying and 
landing. Among uch new unit wa the 27B marker beacon receiver 
de io-ned for operation in both hort-wave and long-wave bands. 
Permanently tuned to 75 megacycle , this unit was employed in the 
reception of marker beacon io-nal radio landmarks along major air 
rou tes and at many airport approaches. V. ith this instrument, a pilot, 
navirrato r or private fli er could o-et a definite fix on his location while 
fl yin rr the a ir line between term inal points of a scheduled flight or 
when approaching an airport. Bell Laboratories developed other nevv 
high frequency ai rcraft radio units which went into production at 
Western E lectric. The 32A radio receiver operating in the IIO mega
cycle and 123- r 32 megacycle band erved both as a localizer receiver 
and as a radio range finder. It fea tured quick shi ft mechanism, en
abling the p ilot to select any one of the 30 frequencies in about two 
seconds. vacuum tul e circuit as embly assured the equivalent of 
crystal stability. The 32 receiver was a mobile counterpart of the 
new system of ultra-high frequency beam stations on the nation's 
airways. Another unit was the 35A glide path receiver, operating on 
a f requency of 98.4 megacycles. Here the primary requirements of 
stable operation were adequately met. Battery voltage could vary be
tween 20 and 30 volts, temperature f rom -30 to 120 degrees F , pres
sure from 30,000 ft. to sea level and humidity from I 5 to 6o per cent. 
For communication between pilot and airport, the 233A two-way 
radio telephone permitted operation in the band from 140 to 144 mega
cycles and formed the th ird link in the vital chain of apparatus re
quired for a complete instrument landing system. Supplementing its 
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production of commercial radio in aviation, the company in 1941 
devoted much of its technical facilities to turni ng out land, sea and air 
communications equipment for the armed forces. 

Western Electric manufactured radio "command sets" for com
bat and training planes, "throat microphones" and "bomber mikes" 
for Army pilots, battle announcing and battle telephone systems for 
the Navy, and high-powered radio units fo r g round use, as well as 
field wire, fi eld telephones and field switchboards. T o meet the in
creasing demand for new commercial telephone faciliti es, Western 
Electric made many billions of conductor feet of cable, built and 
installed central office equipment in new or expanding Bell exchanges, 
produced and install ed telephone apparatus in Army and avy loca
tions and in many defense plants. ew plants were leased to handle 
this extra work load and thousands of new employees were hired. 
Early in 1942, the company, by employing alternate materia ls, was 
saving enough aluminum annually to build hundreds of combat planes. 
Much zinc was saved and replaced by less valuable materials and 
large quantities of nickel, crude rubber, phenol varnish and silk were 
released for war use, and programs to conserve even more of these 
and other strategic materials were well under way. 

Westinghouse Electric and Manufacturing Company, East Pitts
burgh, ra., produced main drive engine generators and their controls, 
instruments , lighting equipment radio receivers and transmitters and 
Micarta products, including pulleys of all sizes and various molded and 
fabricated parts. The firm also developed and placed in manufacture 
200 amp. 28.5-30 volt main engine driven generators . A new Silver
stat voltage regulator was developed and put in production to control 
the voltage of this generator as well as other ratings of generators. A 
200 amp. 30 volt D. C. reverse current cutout also was manufactured. 
Dynamos for aircraft communication equipment were produced in 
greatly increased quantities during the year, and a new type of West
inghouse ceramic insulation material, Prestite, was introduced for use 
in aircraft ignition systems, particularly for spark plug insulation 
sleeves and magneto parts. 

In conjunction with the Civil Aeronautics Administration, further 
advances were made toward standardization of airport lighting and 
control equipment for various classes of airports. Extensive use of 
radio controlled seadrome lights made night landing and take-off of 
seaplanes and clipper ships as safe on water as on any landing field. 

Five to ten times greater production and greatly reduced cost in 
heat treatment of steels used for aircraft engines and other plane parts 
were accomplished with installations of the new Westinghouse "En
dogas" heat treating furnaces. Electronic control developed by West-
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inghouse for resistance welding added greatly to the acceptance and 
u e of spot welding in place of and in addition to riveting in the air
craft industry. Portable rectox airplane engine starters were devel
oped and produced during the year. These units gave a continuous 
ource of I2 and 24 volt direct current power from a standard a-c 

supply, and were utilized in testing aircraft radio and other acces
ories in addition to their principal function of starting airplane en

o-ines both at airports and in the engine factories. 
The S. S. White Dental Manufacturing Company, ew York, 

manufactured flexible shafts, flexible casings and fittings for aircraft 
u e. Combinations of these accessories were made available for re
mote control of radio transmitters and receivers, loops, reels, tabs, 
cowl flaps, bank indicators, bomb sights, heating registers and air 
conditioning installations ; also power drives for tachometers, fuel 
pumps variable pitch propeller governors, ammunition rounds coun
ters, windshield wipers and other driven apparatus. 

The Wittek Manufacturing Company, Chicago, III. , manufac
turers of feeds for punch presses and stainless steel hose clamps, de
signed fo r aircraft use the new FB hose clamp-a solid band clamp 
of stainless steel, welded with four spots at the nut which assured the 
full st rength of the solid band. The bridge was floating, which elimi
nated friction and strain and permitted the use of a torque-indicating 
wrench so that all clamps could be tightened uniformly. As an added 
afety fea ture, the thumbscrew head was punched for tie-wire. Wittek 

6L automatic feed roll and 3B reel stand were designed for rapid, 
smooth and accurate feeding for punch press operations. 

D uring I94I there were many companies active in the aeronauti
cal field other than those actually manufacturing aeronautical equip
ment. Companies engaged in the distribution and export of aircraft, 
ai rcraft engines and aeronautical equipment included Aircraft Export 
Corporation, New York ; Edwin D . Allmendinaer New York· Amer-

. b ' ' ican Eastern Corporation New York; viation Equipment & Export, 
Inc., New York; Charles H. Babb Company, Glendale, Calif.; 
Bendix Expor~ Division of Bendix Aviation Corporation, New York ; 
China Airmotiv~ .c.ompany, New York ; Curtiss-Wright Corpora
tion, Export DlvJslon, New York ; Gillies Aviation Corporation, 
Bethpage, N. Y .; J. V. W. Corporation, Newark, N. J.; Miranda 
Brothers, Inc., New York ; Northwest Air Service, Inc. , Seattle, 
Wash.; Royal Shipping Company, New York; Tri American Air
craft Corporation, New York; Unit eel Aircraft Export Division of 
U nited Aircraft Corporation, East Hartford, Conn.; and 0. J. Whit
ney, Inc., New York. Insurers or classifiers of aeronautical risks 
included Aero Insurance Underwriters, N ew York; Associated A via-
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tion Underwriters, New York; ational Aviation gency, Chicago, 
Ill. ; Newhouse & Sayre, Inc., ew York ; Parker & Company Ph ila
delphia, Pa., and U. S. Aviation U nderwriter , Inc., ew Yo rk. 
Among other companies whose activities were concerned with some 
phase of aviation business were Aviation Capital, Inc., Barr Shipping 
Corporation, Bluefries-New York, Inc., Hirsch, Lilienthal & Com
pany, Loomis, Suffern & Fernald , ational Credit O ffice, Inc., Stand
ard & Poor's Corporation, all of Tew York City; Cox & Stevens 'ir
craft Corporation, Mineola, Y. ; Hamilton Investment Corpora
tion, Chicago, Ill. ; and Don A. Luscombe Company, Hallowell, Pa. 

WESTERN ELECTRIC'S THROAT MICROPHONE 

Two miniature buttons held snugly against the throat enable the airman to converse 
in battle by radio unhampered by the conventional telephone. The throat micro
phone is sensitive only to the vibrations of the vocal cords, .and transmits no noise 

of wind, guns or engines. 
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CLASSIFIED DIRECTORY 
OF EQUIPMENT MANUFACTURERS 

AIRCRAFT ARMAMENT 

E . C. Atkins & Co. 
Bendix Products Div. 
Dayton Manufacturing Co 
Diebold Safe & Lock Co. 
Formica Insulation Co. 
Julien P. Friez & Sons 
Harvey Machine Co. 
Jessop Steel Co. 
Johnson Rubber Co. 
Knu-Vise, Inc. 
Leach Relay Co. 
Linear Packing & Rubber Co. 
Moore-Eastwood & Co. 
National Machine Products 
Pollak Manufacturing Co. 
Reynolds Metals Co. 
Safetee Glass Co. 
Spriesch Tool & Mfg. Co. 
Thompson Grinder Co. 
Tietzmann Engineering Co. 

AIRPORT EQUIPMENT 

American Airport Equipment Co. 
Austin Co. 
Aqua Systems, Inc. 
Blaw-Knox Co. 
S. F. Bowser & Co. 
Byrne D oors, Inc. 
Caterpillar Tractor Co. 
Circo Products Co. 
Crouse-Hinds Co. 
Curtis Lighting, Inc. 
Dry-Zero Corp. 
Flotation Systems, Inc. 
Four Wheel Drive Auto Co. 
Gilbert & Barker Mfg. Co. 
Herrick Iron Works 
Ideal Power Lawn Mower Co. 
Imperial Brass Mfg. Co. 
International Derrick & Equipment 

Div. 
R epublic Steel Corp. 
H. H. Robertson Co. 
Snow Remov<~.l Equipment Co. 

AMMUNITION BOXES & 

COUNTERS 

Aircraft Componentf , Inc. 
Anchor Post F ence Co. 
Associated Foundries & Mfrs., Inc. 
B. H. Aircraft Co. 
Benson Manufacturing Co. 
Edward G . Budd M fg. Co. 
Butler Manufacturing Co. 
Chas. W . Carll Sons 
Dayton Manufacturing Co. 
Dayton T ool & Engineering Co. 
Defiance Stamping Co. 
Eclipse Aviation Div. 
E dwards Manufacturing Co. 
Fulton Co. 
General Aviation Equipment Co. 
General Electric Co. 
H a rvey Machine Co. 
Johnson Rubber Co. 
Kenyon Instrument Co. 
Kinney Aluminum Co. 
Kirk & Blum Manufacturing Co. 
H . K. Lorentzen, Inc. 
Lyon Metal Products, Inc. 
Pollak Manufacturing Co. 
J. V. G . Posey & Co. 
Solar Aircraft Co. 
Technical P ly-Woods 
Tennessee Aircraft, Inc. 
Variety Aircraft Corp . 

AUXILIARY 
POWER PLANTS 

Eclipse Aviation Div. 
Formica Insulation Co. 
Lawrance Engineering & Research 

Corp. 
Mobile Refrigeration, Inc. 
National Machine Products 
Rohr Aircraft Corp. 
Ruckstell-Burkhardt Engineering Co. 
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, 
ADEL manufactures !)ver 3,000 sizes and types of line supports, hydraulic units, anti
icing pumps and controls, synthetic rubbe r products and allied aircraft proprietaries. 



DIRECT RY SE T ION 

BASIC MATERIALS & 
FABRICATIONS 

Allegheny Ludlum Steel Corp. 
Aluminum Company of America 
American Cellulose Co. 
American Nickeloid Co. 
American Rolling Mill Co. 
Atlantic India Rubber Works 
Bridgeport Fa brics, Inc. 
Carnegie-Illinois Steel Corp. 
Carpenter Steel Co. 
Catalin Corp. 
Celanese Celluloid Corp. 
L. C. Chase & Co. 
Clima x M olybdenum Co. 
Corning Glass Works 
Crucible Steel Co. of America 
D ow Chemical Co. 
Dry-Zero Corp. 
E. I. DuPont de Nemours & Co. 
Durez Plastics & Chemicals, r nc. 
F elters Co. 
General Bronze Cor p. 
B. F. Goodrich Co. 
Harbor Plywood Corp. 
Homestead Insula tion Co. 
Irvington Varnish & Insulator Co. 
J essop Steel Co. 
Johnson Rubber Co. 
Jones-Dabney Co. 
Lackawanna Leather Co. 
Laidla w Co. 
Miller Co. 
Nixon Nitration Works 
Owens-Corning Fiberglas Corp . 
Plxweve M a nufacturing Co. 
R adel Leather Manufacturing Co. 
R epublic Steel Corp. 
R oddis Lumber & Veneer Co. 
Rohm & Haas Co. 
Joseph T. Ryerson & Son 
S.A.E. Steels' 
Safetee Glass Co. 
Salta Corp. 
Schwarzenbach Huber· Co. 
Spruce Lumber and Veneer Co. 
Standard .Felt Co. 
E . J. Stanton & Son 
Steel Products Engineering Co. 
Suncook Mills 
T a llmadge Co. 
T a ylor-Winfield Corp. 

Tennessee Eastman Corp. 
T imken R oller Bearing Co. 
Welli ngton Sears Co. 

BATTERIES 

E lectric Storage Battery Co. 
B. F . Goodrich Co. 

ationa l Ba t tery Co. 
Karl Or t 
P rest-O-Lite Battery Co. 
Read ing Batteries, I nc. 
W illa rd Storage Battery C 

BEARINGS 

Ahlberg Bearing Co. 
Atlas Brass Foundr y 
Bunting Brass & Bronze Co. 
E . W. Ca rpen ter Mfg. Co. 
F a fnir Bearing Co. 
F edera l Bearings Co. 
J ohnson Bronze Co. 
McQuay-Norri s Manufacturing Co. 
New D epa rture Div. 
Norma-Hoffma n Bearing Corp. 
Ka rl Ort 
Phillips Bronze Corp. 
Precision Bearings, Inc. 
R andall Graphite Products Corp . 
SKF Industries, Inc. 
Scha tz M a nufacturing Co. 
T orrington Co. 

BOMB RACKS 

Aircraft Componen ts, Inc. 
All American Aircraft Products, Inc. 
Associa ted F oundries & M frs., I nc. 
Butler Mfg. Co. 
Chas. W . Carll Sons 
Formica Insulation Co. 
Fulton Co. 
General Avia tion Equipment Co. 
Harvey M achine Co. 
Harvill Die Casting Corp. 
Kirk & Blum Manufacturing Co. 
Liberty Aircraft Products Corp. 
Linear P acking & Rubber Co. 
Lyon Metal Products, Inc. 
Moore-Eastwood & Co. 
National Machine Products 
Pollak Manufacturing Co. 
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Allison Engines 
Liquid Coole~ 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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(Bomb Racks) Conti mted 
R E F Aircraft Corp . 
Rohr Aircraft Corp . 
Tennessee Aircraft, Inc. 
Thompson Grinder Co. 
Variety Aircraft Corp . 

CAMERAS ( Aerial, Gun ) 

Bell & H owell Co. 
Chicago Aerial Survey Co. 
Eastman Kodak Co. 
Fairchild Aviation Corp. 
Folmer Graflt,;x Corp. 
Formica Insulation Co. 
Mark Hurd Manufacturi ng Corp . 
H. K . Lorentzen, Inc. 
Thompson Grinder Co. 
Carl Zeiss, Inc. 

CARBURETORS 

Bendix P roducts Div . 
Chandler-Evans Corp. 
Holley Carburetor Co. 
Lear A via , Inc. 
Marvel-Schebler Carbur etor Div . 
Karl Ort 
T hompson Grinder Co. 

CASTINGS & FORGINGS 

Aircraft Mechanics, Inc. 
Aluminum Industries, Inc. 
Ampco Metal, I nc. 
Atlas Drop Forge Co. 
Billings & Spencer Co. 
Champion M achine & Forging Co. 
E. D . Clapp Manufacturing Co. 
Cooper Alloy F oundry Co. 
Crown Fastener Corp . 
Doehler Die Casting Co. 
Electric Auto-Lite Co. 
Herbrand Corp. 
Hills-McCanna Co. 
Internat ional Nickel Co. 
Kropp Forge Co. 
M oore Drop Forging Co. 
Nielson Tool & Die Co. 
Pa rk Drop Forge Co. 
Progressive Brass M fg. Co. 
Shuler Axle Co. 

Springfield Brass Co. 
Transue & W illiams Steel Forging 

Corp. 
U niloy Accessories Corp . 
Union M anufacturing Co. 
Wellman Bronze & Aluminum Co. 
Wyma n-Gordon Co. 

CLAMPS 

Actus P roducts Corp. 
Adel P recision P roducts Corp. 
Advance Spring Corp . 
Aero Supply M anufacturing Co. 
Aero T rades Co. 
Air Associates, Inc. 
Aircraft Components, I nc. 
Associated Foundries & Mfrs., I nc. 
Bendix Aviation, Ltd. 
Benson Manufacturing Co. 
Billings & Spencer Co. 
Edward G. Budd M fg. Co. 
Cleveland Metal Stamping Co. 
Detroit Stamping Co. 
Glenn-Roberts Co. 
Harvill Die Casting Corp. 
H eyman Manufacturing Co. 
H olister Coil Spring M fg. Co. 
Ideal Clamp Manufacturing Co. 
Knu-Vise, Inc. 
Karl Ort 
J oseph Pollak Corp. 
Pollak Manufacturing Co. 
Southern California P la ting Co. 
Tinnerman P roducts, Inc. 
Variety Aircraft Corp. 
Wittek Manufacturing Co. 

CLEANERS & CLEANING 
COMPOUNDS 

Cee Bee Chemical Co. 
Detroit R ex. Products Co. 
J. B. Ford Sales Co. 
E . A. Gerlach Co. 
Kelite Product s, Inc. 
Magnus Chemical Co. 
Miller M anufacturing Co. 
P etroleum Solvents Corp. 
Pierce & Stevens, Inc. 
Puritan Co. 
Turco Products, Inc. 
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For engines r equiring magne to ignition, American Bosch 
bas alwa)'S been th e hallmark of quality. The war in the 
air gives fresh significance to this r eputation, for today 
American Bosch Aviation Magnetos are standard on some 

of America' s mighties t w arplanes. 

AMERICAN BOSCH CORPORATION, Springfield, Mass., and Providence, R. I. 
Branches: New York • Cleveland • Detroit • Chicago • San Francisco 

.AMERICAN BOSCH MAGNETO 
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COLLECTOR RINGS, 
COWLS, STREAMLINES 

Aero Trades Co. 
Aircraft Welders, Inc. 
All American Aircraft Products 
Allied Aviation Corp. 
American Tube Bending Co. 
B. H. Aircraft Co. 
Benson Manufacturing Co. 
Edward G. Budd Mfg. Co. 
Buhl Stamping Co. 
Engel Aircraft Specialties 
Harvey Machine Co. 
Harvill Die Casting Corp. 
Hill Aircraft Streamliners Co. 
Intercontinent Aircraft Corp. 
Mercury Aircraft, Inc. 
Met-L-Wood Corp. 
Pollak Manufacturing Co. 
Solar Aircraft Co. 
Spartan Aircraft Co. 
Teicher Manufacturing Corp. 
Tietzmann Engineering Co. 
Wallace Supplies Mfg. Co. 

Adel Precision Products Corp. 
Aero Supply Manufacturing Co. 
Aeronautical Manufacturing Corp. 
Air Associates, Inc. 
Aircraft Engineering Products, Inc. 
Aircraft Mechanics, Inc. 
All American Aircraft Products 
Arens Controls, Inc. 
Automatic Electric Co. 
Bendix Aviation, Ltd. 
Daven Co. 
Eclipse Aviation Div. 
Fenwal, Inc. 
Formica Insulation Co. 
Julien P. Friez & Sons 
Goodyear Aircraft Corp. 
Harvey Machine Co. 
Harvill Die Casting Corp. 
Imperial Brass Manufacturing Co. 
Kenyon Instrument Co. 
Linear Packing & Rubber Co. 
Martin-Decker Corp. 
Thomas Mason Co. 
Mobile Refrigeration, Inc. 
Molded Insulation Co. 

Precision Tube Co. 
R E F Aircraft Corp. 
Simmonds Aerocessories, Inc. 
C. J. Tagliabue Mfg. Co. 
Tennessee Aircraft, Inc. 
Thompson Grinder Co. 
Voges Manufacturing Co. 

CONTROL STICKS & 
WHEELS 

American Tube Bending Co. 
B. F. Goodrich Co. 
Goodyear Aircraft Corp. 
Karl Ort 
Southern California Plati ng Co. 
U . S. Rubber Co. 

COVERS (Engine, 
Cockpit, Windshield ) 

Air Associates, Inc. 
Airway Manufacturing Corp. 
Associated Foundries & Mfrs., Inc. 
L. C. Chase & Co. 
Goodyear Aircraft Corp. 
Heath Co. 
Longines-Wittnauer Watch Co. 
Mellus Bros. & Co. 
Murray Corp. of America 
Karl Ort 
Parachute Corp. of America 
Voges Manufacturing Co. 
Wilber & Son 

COWLINGS 

Aero Trades Co. 
Aircraft Components, Inc. 
All American Aircraft Products 
Benson Manufacturing Co. 
Edward G. Budd Mfg. Co. 
Buhl Stamping Co. 
Chas. W. Carll Sons 
Engel Aircraft Specialties 
Goodyear Aircraft Corp. 
Harvey Machine Co. 
Hill Aircraft Streamliners Co. 
Intercontinent Aircraft Corp. 
Kirk & Blum Manufacturing Co. 
Murray Corp. of America 
Pollak Manufacturing Co. 
Robertson Aircraft Corp 
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''AN'' Connectors 
For Navigation Instruments-Aerial Machine Guns-Bomb 

Racks-Radios-and wherever electrical failure cannot be toler
ated, Amphenol"AN" Con~ectors are used. They are light weight
dependable-easilY and .q.u1ckly connected and disconnected. Used 
by leading makers of m1htary planes and accessories. 

Conduit ferrules, fittings, and coupling nuts in accordance with 
Arrny and Navy specifications. . 

Coaxial cables for low-loss radw frequency transmission. 

\_ A AMERICAN PHENOLIC CORP. • CHICAGO 
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(Cowlings) Continued 
Rohr Aircraft Corp. 
Solar Aircraft Co. 
Spartan Aircraft Co. 
Variety Aircra ft Corp. 

DE-ICER E Q,UIPMENT 

Adel Precision Products Corp. 
Air Associates, Inc. 
Aircraft & Marine Special t y Co. 
Aircraft Engi neering Products 
Benson M anufacturing Co. 
Eclipse Aviation Div. 
Firestone Aviation Products Co. 
Fulton Co. 
B. F . Goodrich Co. 
Harvill Die Casting Co. 
Imperial Brass Mfg. Co. 
Minneapolis-Honeywell Regulator Co. 
Pump Engineering Service Corp. 
Quality E lectric Co. 
Romec Pump Co. 
Sola r Aircraft Co. 
Special Machine Tool Engineering 

Works 
Voges Manufacturing Co. 

DYNAMOTORS 

John Chatillon & Sons 
Eclipse Aviation Div. 
Federal Products Corp. 
General Armature Corp. 
General Electric Co. 
Quality Electric Co. 
Westinghouse E lectric & Mfg. Co. 

ELECTRICAL 
EQUIP ME NT 

American Bosch Corp. 
American Phenolic Corp. 
Appleton Electric Co. 
Belden Manufacturing Co. 
Benwood Linze Co. 
Boston Insulated Wire & Cable Co. 
Cannon E lectric Development Co. 
Century Electric Co. 
C. P. Clare & Co. 
Cole-Hersee Co. 
R. W. Cramer Co. 
Crescent Co. 

Crescen t Insula ted W ire & Cable Co. 
Cutler-Hammer, Inc. 
D enison Engineering Co. 
Detroit Surfaci ng Machine Co. 
Struthers Dunn , Inc. 
Du.rakool, Inc. 
Eitel-McCullough , Inc. 
E lectric Au to-Li te Co. 
Fi bre Condui t Co. 
Genera l Aircra ft E qu ipment 
Genera l Cable Corp . 
Glenn-Rober ts Co. 
H einemann CircLti t Breaker Co. 
Hickok Electrica l Instru ment o . 
Internationa l R esistance Co. 
Kenyon Instrument Co. 
K enyon Tra nsformer Co. 
La wra nce Engineering & R esearch 

Corp. 
Leach Relay Co. 
Lempco Produc ts, I nc. 
Littlefu se, Inc. 
Thomas Mason Co. 
Miller Co. 
Molded Insula tion Co. 
M oore-Eastwood & Co. 
North American E lectric La mp Co. 
Ohmite Manufacturing Co. 
Packard Electric Div. 
Rochester Ropes, Inc. 
Rockbestos Products Corp. 
John A. Roebling's Sons Co. 
Searle Aero Industries, Inc. 
Sigma Instruments, Inc. 
Snap-On Tools Corp. 
Spencer Thermostat Co. 
Teleregister Corp. 
Thomas & Betts Co. 
U. S. Electrical Tool Co. 
Weston E lectrical Instrument Corp. 

Generators 

Champion Aviation Products Co. 
Eclipse Aviation Div. 
E lectric Auto-Lite Corp. 
Emerson Electric Mfg. Co. 
Genera l Armature Corp. 
General Electric Co. 
Harris Calorific Co. 
Jack & Heintz, Inc. 
Leece-Neville Co. 
Moore-Eastwood & Co. 
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ATKINS Metal 
Cutting SAWS 

Make Men and Machines 

MORE PRODUCTIVE 
Maximum productivity of both men and machines is essential to the Victory Pro

gram. Wherever cutting is the job, Atkins Metal Cutting Saws assure that workers 
and equipment will operate at their productive best. In plants all over the coun
try, they are turning in great performance records-cutting for long periods of 
time without re-grinding, permitting higher saw speeds, reducing "time-out" for 
saw change-overs. 

E. C. ATKINS AND COMPANY 434 S. Illinois St., Indianapolis, Ind. 

ATKINS ' 'Curl~d-Chip"' POWE~SAW BLADES-Th e power blod es with 
mochi ne too l cutting q uoliti es . Cu t extreme ly fost ond occu rotely beco use of 
" curl ed -chip" tooth potte rn . 

ATKINS Silver Steel BLADES-Fomous fo r fost, high speed wo rk. Socked 
by o reco rd of 16 yeors o f o utsto nd ing perfo rmonce fo r thouso nds of users . 

ATKINS "'Curled-Chip'• 
Metal Milling SAWs
Ci eoronce G round Sow s 
wi th " curl ed-chip" teeth 
thot mo ke procticol high er 
speed cutting ond longer 
continuou5operdti o n w i th
ou t re- gri ndin g. 

ATKINS Metal Band SA WS-Fost-cu tting, ed ge 
holding bo nd sows in tw o typ es: Fl exibl e Bock, Hord 
Edge ond A ll H ord Sp ring Te mpe r. 

ATKINS Silver Steel FILES-Highest quolity fil es 
thot ho ld th e ir shorp cutting quoliti es for remorkobly 
long pe riods. A ll sto ndord sizes, shopes ond cuts. 
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(Generators) Continued 
Karl Ort 
Quality Electric Co. 
Thompson Grinder Co. 
Westinghouse Electric & Mfg. Co. 

Magnetos 

Eclipse Aviation Div. 
Edison-Splitdorf Corp. 
Eisemann Magneto Corp. 
Fairbanks, Morse & Co. 
S. G. Frantz Co. 
Karl Ort 
Scintilla Magneto Div. 
Thompson Grinder Co. 
Ward Leonard Electric Co. 

Motors 

Adel Precision Products Corp. 
Air Associates, Inc. 
E . F. Andrews Laboratories 
Barber-Colman Co. 
Champion Aviation Products Co. 
Durnore Co. 
Eclipse Aviation Div. 
Emerson Electric Mfg. Co. 
General Electric Co. 
Lear A via, Inc. 
Leece-Neville Co. 
Karl Ort 
Quality Electric Co. 
B. F. Sturtevant Co. 
Thompson Grinder Co. 
Westinghouse Electric & Mfg. Co. 

Switches 

Adel Precision Products Corp. 
Air Associates, Inc. 
American Phenolic Corp. 
Arrow-Hart & Hegeman Electric Co. 
Bendix Aviation, Ltd. 
R . W. Cramer Co. 
Cutler-Hammer, Inc. 
Daven Co. 
Durakool, Inc. 
General Electric Co. 
Instrument Design, Inc. 
Lewis Engineering Co. 
Micro Switch Corp. 
Ohmite Manufacturing Co. 

Karl Ort 
Pausin Engineering Co. 
Joseph Pollak Corp. 
Quality Electric Co. 
Scintilla Magneto Div. 
Ward Leonard Electric Co. 
Westinghouse Electric & Mfg. Co. 

ENGINE MOUNTS 

Aero Trades Co. 
Aircraft Components, I nc. 
Aircraft Mechanics, I nc. 
Aircraft Welders, Inc. 
American Tube Bending Co. 
B. H. Aircraft Co. 
Benson Manufacturing Co. 
Colga te-Larsen Aircraft Co. 
Connecticut Hard Rubber Co. 
Firestone Aviation Products Co. 
Goodyear Aircraft Corp. 
Houde Engineering Corp. 
Intercontinent Aircra ft Corp . 
Johnson Rubber Co. 
Kinney Aluminum Co. 
Manhattan Rubber Mfg. Div. 
Mercury Aircraft, Inc. 
Robertson Aircraft Corp. 
Spartan Aircraft Co. 
Wallace Supplies Mfg. Co. 

EXHAUST MANIFOLDS 

Aero Trades Co. 
Aircraft Components, Inc. 
Aircraft Welders, Inc. 
American Tube Bending Co. 
B. H. Aircraft Co. 
Edward G. Budd Mfg. Co. 
Buhl Stamping Co. 
Engel Aircraft Specialties 
Kinney Aluminum Co. 
Kirk & Blum Manufacturing Co. 
Mercury Aircraft, Inc. 
Met-L-Wood Corp. 
Pollak Manufacturing Co. 
Ryan Aeronautical Co. 
Solar Aircraft Co. 
Spartan Aircraft Co. 
Special Machine Tool Engineering 

Works 
Wallace Supplies Mfg. Co. 
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SPARK PLUG 

THE B q CORPORATION 
Contractors to the United Statea Army and NaJJy and Aircraft Engine Buildt>r• 

136 WEST 52nd STREET, NEW YORK ...• Cable Address: Golsteco, New York 
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FASTENERS 

Adel P recision P roducts Corp. 
Aero Trades Co. 
Air Associates, I nc. 
American Screw Co. 
Bemis & Call Co. 
Bendix Avia tion, L td. 
Boots .Ai rcraft N ut Corp. 
Bristol Co. 
Cleveland Metal Stamping Co. 
Continental Screw Co. 
Corbin Screw Corp. 
Crown Fastener Corp. 
Cullman Wheel Co. 
Dill Manufacturing Co. 
D ycer Aviation Supplies 
D zus Fastener Co. 
Elastic Stop Nut Corp. 
B. F. Goodrich Co. 
H eyman Manufacturing Co. 
H olister Coil Spring Mfg. Co. 
Ideal Clamp Manufacturing Co. 
Knu-Vise, Inc. 
Laminated Shim Co. 
Lamson & Sessions Co. 
Master Lock Co. 
Karl Ort 
]. A. Ot terbein 
Packless Metal Products Corp. 
Palnut Co. 
Penn Rivet Corp . 
P ollak Manufacturing Co. 
R ockford Screw Products Co. 
Simmonds Aerocessories, Inc. 
T hompson Products, I nc. 
Tinnerman Products, Inc. 
United-Carr F astener Corp. 
Voges Manufacturing Co. 

FILTERS AND 
STRAINERS 

Adel Precision Products Corp. 
Aero Supply Manufacturing Co. 
Air Associates, Inc. 
S. F. Bowser & Co. 
Cuno Engineering Corp. 
Eclipse Aviation Div. 
F ostoria Pressed Steel Corp. 
S. G. Frantz Co. 
Imperial Brass Mfg. Co. 
Kenyon Transformer Co. 

Linear Paclcing & Ru bber o. 
Michigan Wire Cloth o. 

ewark W ire Cloth Co. 
Pollak Manufacturing Co. 
P urolator Products, I nc. 
R ockwood Sprinkler Co. 
Southern California P lating 
U ni ted Aircraft Products, Inc. 

FIRE EXTINGUISHERS 

Dugas E ngineering Corp. 
Genera l Detroit Corp. 
Walter K idde & Co. 
Karl Or t 
Rockwood Spri nkler Co. 
W il-X -M 'F'G Corp . 

FIRST AID EQUIPMENT 

Air Associates, Inc. 
Bauer & Black Div. 
E. D. Bulla rd Co. 
Genera l Scien t ific Equi pmen t Co. 
Mine Safety Appl iances Co. 
Karl Ort 

FITTINGS 

Aero Supply Ma mtfacturi ng Co. 
Aero Trades Co. 
Aeronaut ical M fg. Corp. 
Aeroquip Corp. 
Agawa m Aircra ft Products, Inc. 
Air Associa tes, Inc. 
Aircraft Engineering P roducts 
Associa ted F oundries & M frs., Inc. 
Breeze Corporations, Inc. 
Cooper Alloy F oundry Co. 
Devilbiss Co. 
Elastic Stop Nut Corp. 
Flex-0-Tube Co. 
Goodyear Aircraft Corp. 
Harvey Machine Co. 
Houde Engineering Corp. 
Imperial Brass Mfg. Co. 
Linear Packing & Rubber Co. 
H. K . Lorentzen, Inc. 
Thomas Mason Co. 
Mercury Aircraft, Inc. 
National Aircra ft Equipment Co. 
Karl Ort 
Parker Appliance Co. 



A 

DIRECTOR ECTIO 

PLEDGE FULFILLED 
EvERY resource of this company was 

pledged, as 1941 began, to swift and vastly 
accelerating production of BEECHCRAFTS 
for the U. S. Army and Navy. The year's 
end saw the fulfillment of this pledge in 

constantly increasing measure. 

BEECH AIRCRAFT CORPORATION 
BEECH AIRPORT WICHITA, KANSAS 
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* U.S. ARMY AIR FORCES TYPES-C-45A, AT-7, AT-10, AT-11, F-2, C--45, YC--43 * 
* U.S. NAVY BUREAU OF AERONAUTICS TYPES-GB-1, GB-2, JRB-1, JRB-2 * 
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(Fittings) Continued 
Pump Engineering Service Corp. 
R E F Aircraft Corp. 
J ohn A. Roebling's Sons Co. 
Southern California Plating Co. 
Springfield Brass Co. 
T ennessee Aircraft , Inc. 
Union Aircraft P rod ucts Corp. 
Variety Aircraft Corp. 
Voges Manufacturing Co. 
Walworth Co. 
Weatherhead Co. 
S. S. W hite Dental M fg. Co. 
Yale & T owne Mfg. Co. 

FLARES 

Air Associates, Inc. 
Associated Foundries & Mfrs. , Inc. 
Irving Air Chute Co. 
Kilgore Manufacturing Co. 
Kinney Aluminum Co. 
Modern Engineering Co. 
New J ersey Fulgent Co. 
Karl Ort 
Switlik Parachute Co. 

FLOATS, SKIIS 

Air Transport Equipment, Inc. 
All American Aircraft Products 
Allied Aviation Corp. 
Associated Foundries & Mfrs ., Inc. 
B. H. Aircraft Co. 
Colgate-Larsen Aircraft Co. 
Edo Aircraft Corp. 
Engel Aircraft Specialties 
Federal Aircraft W arks 
Goodyear Aircraft Corp. 
H eath Co. 
Karl Ort 
Technical Ply-Woods 

FUELS & LUBRICANTS 

Gulf Oil Co. 
Pennzoil Co. 
Phillips Petroleum Co. 
Pure Oil Co. 
Shell Oil Co. 
Sinclair R efining Co. 
Socony-Vacuum Oil Co. 
Standard Oil Co. 

S tandard Oil Co. of California 
Standard Oil Co. of e~ J ersey 
T exas Co. 
Wayne Chemical Products Co. 

HEATERS 

Ai r T ra nsport Equipment , I nc. 
American Foundry & Furnace Co. 
American Instrument Co. 
Brya nt H eater Co. 
Carrier Corp. 
Clifford Manufacturing Co. 
Dayton Rubber M fg. Co. 
Despatch Oven Co. 
Eclipse Fuel Engineering Co. 
Electric Furnace Co. 
Engel Aircraft Specialties 
G & G Manufacturing Co. 
H arvey Machine Co. 
Leeds & Northrup Co. 
Karl Ort 
States Co. 
B. F . Sturtevant Co. 
Trane Co. 
Ward Leonard Electric Co. 
Young Radiator Co. 

HYDRAULIC CONTROLS 
& ASSEMBLIES 

Adel Precision Products Corp. 
Aero-Coupling Corp. 
Aeronautical Manufacturing Corp. 
Air Associa tes, Inc. 
Aircraft Accessories Corp. 
Aircraft Accessories Corp. of Mo. 
Aircraft Engineering Products 
Aro Equipment Corp. 
Bendix Aviation, Ltd. 
Blackhawk Manufacturing Co. 
Clifford Manufacturing Co. 
Dowty Equipment Corp. 
Eclipse Aviation Div. 
Formica Insulation Co. 
Julien P. Fricz & Sons 
General Controls Co. 
Graton & Knight Co. 
Houde Engineering Corp. 
Johnson Rubber Co. 
Liberty Aircraft Products Corp. 
Linear Packing & Rubber Co. 
Molded Insulation Co. 
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IT CAN 

HERE 

O nly wh ere D em ocracy prevails could you see the phe

nom e nal rise of a company Like B ell Aircraft. In six 

sh orl years we ha e establish ed top rank importa nce 

as designers an d producers of Am erican aircraft. B ell 

Aircm£1. itself typiiie "D em ocracy a t Work" ... wher~ 
m a nagem ent, research and production engineers and 

thousands of wo rkers p ull together. 

BELL Aircraft 
C 0 R P 0 R A.T I 0 N 

BUFFALO AND NIAGARA FALLS, N.Y. 

"Making Aviation History" 
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(Hydraulic Controls & Assemblies) 
Continued 

National Aircraft Equipment Co. 
Pump Engineering Service Corp. 
R E F Aircra ft Corp. 
Sperry Products, Inc. 
United Aircraft Products, Inc. 
U . S. Rubber Co. 
Va rd, Inc. 
Vickers, Inc. 
Paul G. W agner Co. 
Woodwa rd Governor Co. 

INDIRECT LIGHTING 
SYSTEMS 

Drake Manufacturing Co. 
General Electric Co. 
Grimes Manufacturing Co. 
Kliegl Brothers 
Westinghouse Electric & Mfg. Co. 

INSTRUMENTS 

Abrams Instrument Co. 
Aeromarine Instrument Co. 
Air Associates, Inc. 
Air-Safe Aircraft Instrument Co. 
American Instrument Co. 
American Paulin System 
Automatic Electric Co. 
Bell & Howell Co. 
Boston Auto Gage Co. 
Breeze Corporations, Inc. 
Bristol Co. 
Cambridge Instrument Co. 
John Cha till on & Sons 
Clifford Manufacturing Co. 
Consolidated Engineering Corp. 
Cox & Stevens Aircraft Corp. 
Daven Co. 
Dayton Tool & Engineering Co. 
Eclipse Aviation Div. 
Edison-Splitdorf Corp. 
Electric Auto-Lite Co. 
Engis Equipment Co. 
Federal Products Corp. 
Formica Insulation Co. 
Julien P. Friez & Sons 
Gaertner Scientific Corp. 
General Electric Co. 
W. & L. E. Gurley 
Hardwick, Hindle, Inc. 

Instru ment Design, I nc. 
J aeger Watch Co., Inc. 
J ohn on- Tational Insignia Co. 
K enyon Instrument Co. 
Kollsman Ins trument Di v. 
Leach R elay Co. 
Lewis Engineering Co. 
Link Aviati n D evices, I nc. 
Liquidometer Corp. 
H . K . Lorentzen, Inc. 
Lorenzen Propeller o. 
Lufk in Rule Co. 
'lanning , lfaxwell & M oore. Inc. 

Marti n-Decker Corp. 
] . E. Menaugh Co. 
M ine Safety Appli a nces Co. 
M inneapolis-Honeywell R egulator Co. 
Modern Engi neering Co. 
Tinius Olsen Testing Machine Co. 
Karl Ort 
Pioneer Instrument D iv. 
Precision Tube Co. 
Safetee Glass Co. 
Geo. Scherr Co. 
Sperry Gyroscope Co. 
L. S. Starrett Co. 
M . C . Stewart 
C. ]. T aglia bue M fg. Co. 
Thompson Grinder Co. 
Uniloy Accessories Corp. 
United Aircra ft Products, Inc. 
United Sta tes Gauge Co. 
Universal M icrophone Co. 
Vard, Inc. 
Variety Aircraft Corp. 
Voges Manufacturing Co. 
Washington Institute of T echnology 
Weems System of Navigation 
Westinghouse Electric & Mfg. Co. 
Wheelco Instruments Co. 

LANDING AND 
NAVIGATION LIGHTS 

Air Reduction Sales Co. 
Crouse-Hinds Co. 
Dial Light Company of America 
Electronic Laboratories, Inc. 
Instrument Design, Inc. 
International Derrick & Equipment 

Div. 
Johnson-National Insignia Co. 
Kenyon Instrument Co 
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LACK & DECKER HOLGUNS are "standard" with the aircraft industry. 

More Holguns are being used in more plants to build more war planes 

than any other type of portable electric drill. 

The universal acceptance of HOLGUN is based on two important factors. First, the 

engineering ability that has combined smooth, dependable power in a compact, easy 

to handle drill, with style and performance characteristics that exactly suit the aircraft 

worker. Second, the quality of materials and workmanship which make HOLGUNS 

stand up and produce for more hours with fewer service interruptions. 

HOLGUNS are available in Standard and Heavy Duty types, with a variety of 

spindle speeds, and can be furnished with end handle or side handle control for 

working in confined space. 

The HOLGUN is one of more than twenty types and sizes of Black & Decker electric 

drills, ranging in capacity of :J{G" to l'h " The complete Black & Decker line also in

cludes Portable Electric Screwdrivers, Nut Runners, Shears, Sanders, Bench and Port

able Grinders, Saws, Hammers, Valve Refacers and Valve Seat Grinders. 

The BLACK & DECKER Mfg. Co. 
TOWSON, MARYLAND, U. S. A. 

lf'D/ L,._1)e,J.elf.-_for 32 Years

Q/~ "ELECTRIC TOOL HEADQUARTERS" 
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Newest and mightiest of the 

famed Flying Fortress series, 

the formidable B-17E is now in 

quantity production for the 

needs of democracy. Fleets of 

these long-range, high-altitude 

Boeing bombers are rolling off 

the production lines into the 

front lines of America's fight 

to victory. 
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Used by the Who's Who 

S howing "Selective Strip
pers" for perfect •tripping 
control. Note removable. 
interchangeable stripper• 
f or 1, 2, or 3 spring pres· 
sures. 

Above shows elongated 
hole• punched by Wales 
Hole Punch ing Dies. 
Walu dies are available 
in any &ize and shape. 

IN AVIATION 
Buch 
Bell 
Boeing 
Brewster 
Briggs 
Brown 
Cessno 
Chrysler 
Consolidoted 
Curtiss 
Douglas 
Fisher Body 
Fleet 
Fledwinss 
Ford 

Goodyeor 
lntercontinent 
Lockheed 
Mortin 
McDonnell 
Murroy 
Novo I 
North American 
Northrop 
Republic 
Rohr 
Steormon 
Vego 
Vultee 
Vickers 

Wales Hole Punching Dies 
in actual operation on a 
press brake at Boeing. 

There is always something new in 
the WALES UNE. New d evelop
ments by Wales are setting the pro
duction pace in today's fast tempo 
of aircraft manufacturing. 

Over 30 leading aircraft manu
facturers are now using Wales Hole 
Punching and Notching Dies to 
cut die designing •.. die making 
. . . die setting time from hours to 
minutes. These patented self-{:on
tained punch and die-holders can 
be easily and quickly reset or re
moved from rail or plate. Nothing 
is attached to press ram. E xclusive 
"Selective Strippers" provide the 
exact stripping pressure for various 
gages and types of metals. 

Call on the valuable experience of 
Strippit for time-saving suggestions 
that step-up metal fabrication with 
Wnles Metal Working Equipment 
and Wnles Standard and Custom 
Dies. 

Remember, there is always some
thing new in the WALES LINE, 
so keep posted on Wnles latest de
velopments by writing to--

THE STRIPPIT CORPORATION, BUFFALO, N. Y. 
George F. Wales, Presiclenf 

Specialists in Punching ancl Notching Equipment 
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(Landing and Navigation Lights) 
Continued 

Kliegl Bros. 
Ohmite M a nufacturing Co. 
Joseph P ollak Corp. 
Pollak Manufacturing Co. 
Pyle-Na tional Co. 
Quality E lectric Co. 
Standard Aircra ft P roducts 
Variety Aircra ft Corp. 

· W estinghouse Electric & Mfg. Co. 

LANDING GEARS 

Aircraft M echanics, Inc. 
Aircraft Products & Equip. Corp. 
Aircraft Welders, Inc. 
Alpha M etal & R olling Mill s 
Bendix Avia tion, Ltd. 
Bendix Products Div. 
Cleveland Pneumat ic T ool Co. 
D owt y Equipment Corp. 
Firestone Aviation Products Co. 
Goodyear Aircraft Corp. 
Harvey Machine Co. 
Houde Engineering Corp. 
Kinney Aluminum Co. 
Lear Avia, Inc. 
Linear Packing & Rubber Co. 
National Aircraft Equipment Co. 
REF Aircraft Corp. 
Randall Graphite Products Corp. 
Romec Pump Co. 
Thompson Grinder Co. 
Thompson Products, Inc. 

MACHINE TOOLS 

Aircraft Machinery Corp. 
Avey Drilling Machine Co. 
Baird Machine Co. 
Baush Machine Tool Co. 
E . W. Bliss Co. 
Bullard Co. 
Cedar Rapids Engineering Company of 

Delaware 
Ex-Cell-O Corp. 
Farnham Manufacturing Co. 
J. A. Fay & Egan Co. 
F erracute Machine Co. 
Flexible Shaft Co. of New York 
Fray Machine Tool Co. 
General Engineering Co. 

Gisholt Machine Co. 
George Gor ton Machine Co. 
Govro- elson Co. 
H all Manufacturing Co. 
H a rdinge Brothers, I nc. 
H arris Calorific Co. 
H eald 1Iachine Co. 
H endey fachine Co. 
R. H oe & Co. 
Landis Machine Co. 
Lempco P roducts, Inc. 
Liberty Ai rcraft P roducts Corp. 
Lodge & Shi pley Machine T ool Co. 
M icromatic H one Corp . 
M ine Safety Appliances Co. 
Na t iona l Automatic Tool Co. 
Oilgear Co. 
Onsrud Machine Works, Inc. 
C . F. Pease Co. 
Progressive W elder Co. 
R obot Machinery Co. 
Sheffield Corp. 
Smith Weld ing Machine Corp. 
Strippi t Corp. 
Sundstra nd Machine T ool Co. 
T annewitz Works 
T aylor-Winfield Corp. 
George A. T erry Co. 
U . S . Electri cal T ool Co. 
U. S. T ool Co. 
Van Norman Machine T ool Co. 
Wiedemann Machine Co. 
Wilkening Manufac turing Co. 
Yoder Co. 

MANIFOLDS 

American Tube Bending Co. 
Edward G. Budd' Mfg. Co. 
Buhl Stamping Co. 
Engel Aircraft Special ties 
Mercury Aircraft, Inc. 
Met-L-Wood Corp. 
Pollak Manufacturing Co. 
Wallace Supplies Mfg. Co. 

MISCELLANEOUS 
HARDWARE 

Aero Supply Mfg. Co. 
Air Associates, Inc. 
Air Transport Equipment, Inc. 
Aircraft & Marine Specialty Co. 
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Manufacturers of Highest Quality Aircraft 

Parts and Products For Commerce and Defense 

* REGULAR CONTRACTORS TO U. S. GOVERNMENT * 

Radio Ignition and Auxil

iary Shielding • Multiple 

Circuit Electrical Connectors • 
Flexible Shielding Conduit and 
Fittings • Conduit Junction Boxes. 

Cartridge Engine Starters • Di
chromate Cartridge Containers • 
Internal Tie Rods • Propeller Pitch 
Controls • Elevator and Rudder 

Tab Controls. 

Flexibl e Shaft and Case Assem
blies • Aeroflex Jr. Flexible 

Instrument lines. 

:r achometer, Fuel Pump 
and Remote Co ntrol 

Drives • Ammunition Rounds Coun-
ters • 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. 

Stainless Stee l Division: Pioneers 
in the design and development 

of stain less steel structures and 

fabricated products. 
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(Miscellaneous Hardware) Continued 
Aircraft Engineering Products 
Aircraft Hardware :tvlanufacturing Co. 
Aircraft Screw Products Co. 
Allith-Prouty, Inc. 
American Screw Co. 
Associated Foundries & Mfrs., Inc. 
Bell & Howell Co. 
Bristol Co. 
Cherry Rivet Co. 
Chicago Rivet & Machine Co. 
Cincinnati Shaper Co. 
Cleveland Metal Stamping Co. 
Continental Screw Co. 
Corbin Screw Corp. 
Curtis Pneumatic Machinery Div. 
Dayton Manufacturing Co. 
Detroit Gasket & M fg. Co. 
E lastic Stop N ut Corp. 
Forsberg Manufacturing Co. 
General Aircraft Supply Corp. 
Heim Co. 
Holister Coil Spring Mfg. Co. 
Howard B. Jones 
H. K. Lorentzen, Inc. 
Lucas Screw Products, Inc. 
Mercury Aircraft, Inc. 
Mid-State Manufacturing Co. 
Milford Rivet & Machine Co. 
National Screw & Mfg. Co. 
Ohlsson & Rice Mfg. Co. 
Pheoll Manufacturing Co. 
Ramsey Accessories Mfg. Corp. 
Rockford Screw Products Co. 
Rockwood Sprinkler Co. 
Rolock, Inc. 
Joseph T. Ryerson & Son 
S K F Industries, Inc. 
A. Schrader's Son 
Shakespeare Products Co. 
Thompson Grinder Co. 
United-Carr Fastener Corp. 
Vellumoid Co. 
Voges Manufacturing Co. 
Worcester Pressed Steel Co. 
Wrought Washer Mfg. Co. 
Yale & T owne Mfg. Co. 

MISCELLANEOUS 
ENGINE EQUIPMENT 

Air Associates, Inc. 
Aircraft & Marine Specialty Co. 

Allen Electric & Equipment Co. 
Aluminum Industries, Inc. 
American Bosch Corp. 
American Tube Bending Co. 
Arens Controls, Inc. 
Associated Foundries & l frs. , Tn c. 
Chas. W. Carll Sons 
Chamberlin Aircraf t Co. 
Eaton Manufacturing o. 
Eclipse Aviation Div. 
Ertel Machine Co. 
Ex-Cell-O Corp. 
Fairbanks, Morse & Co. 
Federal Aircraft Works 
Govro-Nelson Co. 
Holister Coil Spring Mfg. Co. 
Carlyle J ohnson Machine Co. 
Kropp F orge Co. 
Liberty Aircraft Products Corp . 
Lord Manufacturing Co. 
McQuay- Norris Mfg. Co. 
Manhattan Rubber Mfg. Div. 
Meisel Press Manufacturing Co. 
Mercury Aircraft, Inc. 
Minneapolis-Honeywell R egulator Co. 
Ohio Piston Co. 
Karl Ort 
Sealed P ower Corp. 
Thompson Grinder Co. 
Thompson Products, Inc. 
Whiting Corp. 
Wilkening Manufacturing Co. 
Worcester Pressed Steel Co. 
Worcester Stamped M etal Co. 

PAINTS, VARNISHES 
AND FINISHES 

Acme White Lead & Color Works 
Arco Co. 
Ault & Wiborg Co. 
Berry Brothers, Inc. 
Burnside Veneer Co. 
General Aircraft Supply Corp. 
E. A. Gerlach Co. 
Hilo Varnish Corp. 
Irvington Varnish & Insulator Co. 
Kay & E ss Co. 
Lowe Brothers Co. 
Markal Co. 
Monsanto Chemical Co. 
Paasche Airbrush Co. 
Permatex Co. 
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THE star of the United States Navy, the circle of the British Royal 

Air Force, and the triangle of the Air Force of the Netherlands 

East Indies - emblazoned on the wings of fighting airplanes - roll 

off the Brewster production lines in ever-incr eas ing numbers. 

Brewster Fighters and Dive Bombers for the democracies today 

carry the insignia of independence to the far comers of the earth. 
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(Paints, Varnishes a nd Finishes) 
Continued 

P erry-Austen Manufacturing Co. 
Pierce & Stevens, Inc. 
Pratt & Lambert, Inc. 
Rodd is Lumber & Veneer Co. 
Seiclli tz Pa in t & Varnish Co. 
Sherwin-W illiams C . 
T itanine, I nc. 
U ni ted Chromium , I nc. 
Va lent ine & Co. 
vVai les Dove-H ermiston Corp. 
W esley Lacquer Co. 

PANELS 

Aero Supply Ma nufactu ring Co. 
Aero Trades Co. 
Ai rcraft & Marine Specia lty Co. 
Aircraft Welders, Inc. 
Airway M anufacturing Corp. 
Allied Aviation Corp. 
D. L. Auld Co. 
E d wa rd G. Budd M fg. Co. 
Butler Manufacturing Co. 
Crescent Panel Co. 
D etroit Gasket & M fg. Co. 
F ormica I nsula t ion Co. 
Harvey Machine Co. 
Kirk & Blum Mfg. Co. 
Liberty Aircraft Products Corp. 
Thomas Mason Co. 
M et-L-Wood Corp. 
Plywood Products Corp. 
Robertson Aircra ft Corp. 
Sta t es Co. 
T echnical P ly-W oods 
Tennessee Aircraft, Inc. 
Washington I nstitute of T echnology 
W estinghouse E lectric & Mfg. Co. 

PARACHUTES 

Airway Manufacturing Corp. 
D etroit Gasket & Mfg. Co. 
Eagle Parachute Corp. 
Hayes Manufact uring Corp . 
Irving Air Chute Co. 
K a rl Ort 
J. A. Otterbein 
Pa rachu te Corp . of America 
Pioneer Parachute Co. 

Switli k Parachute Co. 
Tall madge Co. 

PA R TS 

Ace H a rdwa re Mfg. orp. 
Aero Supply Manufactu ring o. 
Agawam Aircraft Produ ts , I nc. 
Air Associates, Inc. 
Aircraft & •Ta rine Specialty o. 
Aircraft M echanics, I n 
Ai rcraft Welders, Inc. 
Allied Aviation Corp. 
Ampco M etal, I nc. 
Associated Foundries r l frs., I n . 
B . H. Aircraft Co. 
Ba iley Co. 
Bella nca Aircraft Corp. 
E dward G . Budd M fg. Co. 
Buhl Stampi ng Co. 
Cen terless Grinding Co. 
Corbin Screw Corp . 
Duramold Aircraft Corp. 
Eaton Manufacturing Co. 
Engis E qu ipmen t Co. 
Ex-Cell-O Corp . 
Genera l Aircraft Equipment 
General Aircraft Supply Corp. 
Goodyear Aircra ft Corp . 
G ra ton & Knight Co. 
Greist M a nufacturing Co. 
Hartford Special Machinery Co. 
H a rvey Machine Co. 
Hayes M anufacturing Co. 
H olister Coil Spring M fg . Co. 
Imperial Brass M fg. Co. 
I n tercon t inent Aircraft Corp. 
Liberty Aircraft P roducts Corp . 
M a rquette Metal Products Co. 
Mercury Aircraft, Inc. 
National Aircraf t Equipmen t Co. 
National Machine Products 
Newark Wire Cloth Co. 
J. A. Otterbein 
Joseph P ollak Corp. 
R E F Aircra ft Corp. 
R ohr Aircraft Corp . 
Sola r Aircraft Co. 
Sout hern California P la ting Co. 
Sparta n Aircraft Co. 
Special M achine Tool Engineering 

W orks 
Spier Aircra ft Corp. 
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CESSNA DELIVERED MORE 
Twin-Engined, Bomber-Pilot Trainers 

During 194 1 Than All Other U. S. 

Aircraft Manufacturers Combined 

CESSNA . 
C>~~ 
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"Clarks" maneuver planes In hangars and on 
the Rlshtramps at nery U.S. ArmyAirAeld . 

''ClaRKS'' 
SEHVE AVIATION 

Gas-powered tractors-3-wheel, towing loads up to 40 tons on 
trailers-4-wheel, towing as much as 85 tons. Ask for Clark Tractor 
Bulletin. 

Fork trucks that lift loads up to 7,000 lbs., carry them at 1 to 7 
m.p.h., tier them to 104 in. in 15 sec. Ask for Fork Truck Bulletin. 

CLARK TRUCTRACTOR CLARK f6'(;,P~ENT co. 
160 SPRINGFIELD PLACE, BATTLE CREEK, MICH. 

" Ciork" Fork Trucks handle boxed engines(, sub
ossemblies and other croted and cleated cads. 
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EQUIPMENT CORPORATION 

S pecialis t s in 

LA D ING GEA R & H YDR A LIC EQUIPMENT FOR AIRC RAFT 

LONG ISLAND CITY · NEW YORK 

AI RCRAFT 

N©&IID ~ rr~~n~n ~~ \ 

11 KEEP 'EM 
FLYING 11 

Weigh planes of any type, large 

or small , land or sea planes. 

Check center of gravity; obtain 

C. A. A. data with AIRCRAFT 

LOAD-0-METERS. Portable 

weighing devices, easily carried 

to the ship, guaranteed to within 

one-half of 1% accuracy. 

For full details, write 

LOAD·O·METER DIVISION 

The Black & Decker Mfg. Co., 
TOWSON, MARYLAND 
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(Parts) Continued 
Spriesch Tool a nd Mfg. Co. 
Swedlow Aeroplast ics Corp. 
Technical Ply-Woods 
Thompson Products, Inc. 
Universal Moulded Products Corp. 
Variety Aircraft Corp. 
Vellumoid Co. 
Victor Metal Products Corp. 
Vimalert Co. 
Voges Manufacturing Co. 
Washington Aircraft & Tra nsport 

Corp. 
Wilkening Ma nufacturing 
Yale & Towne Mfg. Co. 

PRIMERS 

Acme W hite Lead & Color Works 
Adel Precision Products Corp. 
Ai r Associates, Inc. 
Arco Co. 
Ault & Wiborg Corp. 
Andrew Brown Co. 
Federal Products Corp. 
Hilo Varnish Corp. 
Imperial Brass Mfg. Co. 
J ones-Dabney Co. 
Kay & Ess Co. 
Lowe Brothers Co. 
Minneapolis-Honeywell R egu la tor Co. 
Monsanto Chemical Co. 
Parker Appliance Co. 
Sherwin-Williams Co. 
Tita nine, Inc. 
Valentine & Co. 

PROPELLERS &. 
PROPELLER PARTS 

Aero Supply Manufacturing Co. 
Aeroproducts Div. 
Air Transport Equipment Co. 
Allied Aviation Corp. 
American Propeller Corp. 
Aro Equipment Corp. 
Associated Foundries & Mfrs., Inc. 
Chamberlin Aircraft Co. 
Curtiss-Wright Corp. 
Denison Engineering Co. 
Eclipse Aviation Div. 
Engineering & R esearch Corp. 
Ex-Cell-O Corp. 

Fahlin Manufacturing Co. 
Formica Insula tion Co. 
Freedman-Burnham Engineering 'orp. 
Ga rdner Propeller Co. 
General Aircra ft Supply orp. 
Graton & Knight Co. 
Hamil ton Standard Propellers 
H a rtzell Propeller Co. 
Johnson Rubber Co. 
K oppers Co. 
La ke Sta te P roducts , Inc. 
Leach R ela y Co. 
Linear Packing & Ru bber C 
Lorenzen Propeller Co. 
M cCa uley Steel Propeller o. 
M cQua y- !orris Mfg. o. 
M a rquet te Metal Prod ucts o. 
K arl Ort 
Sensenich Brothers 
Special Machine T ool Engineeri ng 

Works 
Stone Propeller Co. 
Thompson Grinder Co. 
Thompson Products, Inc. 
Toledo Scale Co. 
W orcester Pressed Steel Co. 
Worcester Sta mped fcta.l Co. 

PROTECTIVE CLOTHING 
& EQUIPMENT 

Air Associates, I nc. 
Air T ra nsport Equipment , Inc. 
Airway Mamtfacturing Corp. 
American Optical Co. 
Associa ted Foundries & Mfrs., Inc. 
E. D. Bulla rd Co. 
Detroit Gasket & Mfg. Co. 
Gaertner Scientific Corp. 
General Aircraft Supply Corp. 
General Scientific Equipment Co. 
Goggle Par ts Co. 
Irving Air Chute Co. 
M ine Safety Applia nces Co. 
Karl Ort 
Pangborn Corp. 
Parachute Corp. of America 
Resistoflex Corp. 
Sellstrom Manufacturing Co. 
Switlik Parachute Co. 
Vard, Inc. 
Willson Products, Inc. 
Carl Zeiss, Inc. 
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CLECO PNEUMATIC TO 

Vital Products lor a Vita/Industry 

IN bolh lhe production and operation of 
aircraft, products of The Cleveland 

Pneumatic Tool Co. contribute mightily 
to lhe progress of American aviation. 

Cleco Pneumatic Tools help speed airplane 
fabrication . Including over 400 sizes a.nd 
styles of riveters, squeezers. drills, screw 

drivers, nul setters, etc., lhis extensive line 
offers lhe :right tool for every job. 

Aerol Shock Absorbing Struts are world 
famous for lheir ability to insure sale, smoolh 
landings and take-offs. Because of lheir de
pendability lhey have overwhelming preference 
among leading manufacturers of airplanes. 

To help put lhese products to the best possible 
use, the services of Cleveland Pneuma tic 
engineers are always a! the industry's disposal. 

THE CLEVELAND PNEUMATIC TOOL CO. 
CLEVELAND, OHIO 

* * * 

475 
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CANNON .PLUGS 
Cable Connectors for Aircraft Service 

THE CANNON line of Mulci · 
Concacc Electrical Cable Connectors embraces the g reatest variety of 
fittings for this service produced by any manufacturer. (! Less 
than ten yea rs ago CANNON pioneered the first ai rcraft plug 
assembly ro permit the installation or remova l of morors without 
soldering or unsoldering counrless cable wires. New uses Jed ro al
most endless variations unci! roday CANNON PLUGS are listed 
under more than 8327 catalog numbers covering the fields of 

Aeronautics, Sound, Geo-Physical Research, Television, 
lmlrument-Control, Laboratory Panels and Commercial Power. 

(! In the aircraft fi eld, CANNON concentrates on two principal 
lines- the "K" series and the "A-N" series. The "K" series is the 
refinement of the earlier fittings pioneered by CANNON for air
craft. The "A-N" line is in conformity with Specification AN9534, 
as prepared by the Permanent Working Committee of the Aero
nautical Board, for Army and Navy use. (! More than 27 years of 
manufacturing experience is behind every CANNON product. Ex
perience, specialization, quality and service have won for CANNON 
CONNECTORS recognized leadership in a world market. 

SEND FOR 
Illustrated Bulletins 
which may anist in 
solving your Plug 
Problems. Bulletins 
"K" nnd ,.,AN° for 
Aircraft; "P & 0 " 

for Sound. 
Camwn Plug Assembly 

CANNON Plug 
Assembly conform
ing t o Spi'cification 
AN9534 of Aero
nautical Board. Po· 
lnrity shown is de
signed for JIOV 
servi(e. 

CANNON ELECTRIC DEVELOPMENT CO. 
3209 Humboldt Street • Los Angeles, California 

EASTERN SALES OFFICE REPRESENTATIVES 

Empire State Bldg., 

New York, N. Y. 

Seattle, Berkeley, Dallas, 
Kansas City, Chicago, Detroit, 

Cleveland, Pittsburgh and 
Toronto, Canada. 
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CDOll NG 
AIRCRAFT ENGINES 

SERVING T E AIR(RAFT INDUSTRY WITH BASI( MJ\TfRIALS 
Jrn Jot -

ENiiiNE [OOLINIJ (DOLIN& [ONTRDL 

HYDRON EXTRUDED TURIN' 

We manufacture HYDRON thin-wall 
extruded tubing for aircraft radiators, oil 
coolers, inter-coolers, and heat inter
changers, for liquid-cooled and air
cooled motors. 

HYDRON mETALLI[ BELLOWS 

HYDRON thin-wall hydraulically
formed metallic bellows are used in all 
types of temperature and pressure control 
devices for aircraft engine cooling sys
tems, carburetors and super-chargers. 

CLJFFORD MANUFACTURING CO 
564 EAST FIRST STREET. BOSTON 

CtuCAGO. 221 North t..S..U• Su-t DETROIT. 6432 C.... A.-.nu• 

HYDRON 
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PUMPS 

Adel Precision Products Corp. 
Aero Supply Manufacturing Co. 
Aeronautical Mfg. Corp. 
Air Associates, Inc. 
Aircra ft Accessori es Corp. 
Aircraft Engineering Producls 
Aro Equipment Corp . 
Bendix Aviation, Ltd. 
Blackmer Pump Co. 
Chandler-Evans Corp. 
Cleveland Pneumatic T ool Co. 
Dayton Tool & Engineering Co. 
Eastern Engineering Co. 
Eaton Manufacturing Co. 
Eclipse Aviation Div. 
Fairbanks, Morse & Co. 
Granberg Equipment, Inc. 
Houde Engineering Corp. 
Imperial Brass Mfg. Corp. 
Liberty Aircraft Products Corp. 
Linear Packing & Rubber Co. 
Marquette Metal Products Co. 
Pacific Aviation, Inc. 
Pump Engineering Service Corp. 
Romec Pump Co. 
Thompson Grinder Co. 
Thompson Products, Inc. 
United Aircraft Products, Inc. 
Vickers, Inc. 
Yale & Towne Mfg. Co. 

RADIATORS 

Airesearch Manufacturing Co. 
Edward G. Budd Mfg. Co. 
Clifford Manufacturing Co. 
G & G Manufacturing Co. 
Harrison Radiator Div. 
Karl Ort 
Standard Aircraft Products 
Young Radiator Co. 

RADIOS 

Air Associates, Inc. 
Air Transport Equipment, Inc. 
Aircraft Accessories Corp. of Mo. 
E. F. Andrews Laboratories 
Bell & Howell Co. 
Bendix Aviation, Ltd. 
Doolittle Radio, Inc. 

Electronic Specia lty Co. 
Engineering & R esearch Corp. 
Fairchi ld Aviat ion Corp. 
Federal Telegraph o. 
Fisher R esea rch Laboratory 
General Electric Co. 
Gray Radio Co. 
Harvey fachine o. 
H eath Co. 
Isli p R adio Nfanufacturing orp. 
Leach R elay Co. 
Lea r A via, I nc. 
Nat ional Co. 
RCA Manufacturing Co. 
Radio R eceptor Co. 
Spa rks-vVi thington Co. 
Washington Instit ute of T echnology 
Westinghouse E lectric & Mfg. Co. 

RADIO COMPASSES 

Fairchild Aviation Corp. 
Finch T elecommunications, I nc. 
Fisher R esearch Laboratory 
Gray R adio Co. · 
H eath Co. 
Islip Radio Mfg. Corp. 
Lear A via, Inc. 
H. K. Lorentzen, Inc. 
RCA Manufacturing Co. 
Searle Aero Industries, Inc. 
Washington Institute of T echnology 

RADIO SHIELDING & 
EQUIPMENT 

Aladdin Radio Industries, Inc. 
American Phenolic Corp. 
Arens Controls, Inc. 
Belden Manufacturing Co. 
Bell & Howell Co. 
Bendix Aviation, Ltd. 
Eclipse Aviation Div. 
Electronic Laboratories, Inc. 
Electronic Specialty Co. 
Federal Telegraph Co. 
Finch Telecommunications, Inc. 
Heath Co. 
Hickok Electrical Instrument Co. 
Leach Relay Co. 
Manhatt an Rubber Mfg. Div. 
Molded Insula tion Co. 
Panoramic Radio Corp. 



Th e Liberator 
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" L e t u s have faith that right 
makes might; and in that faith 
let us to the end, dare to do our 
duty as we understand it." 

479 
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(Radio Shielding & Equip n ent) 
Continued 

Precision Tube Co. 
Rockbestos P rod ucts Cor p. 
Saylor Electri c P roducts Corp. 
Searle Aero I nd ust ries, I nc. 
Shure Brothers 
Switli k Pa rachute Co. 
T elevise P roducts , I nc. 
Thordarson E lectri c M fg. Co. 
Ti tefiex M eta l H ose Co. 
Universal M icrophone Co. 
Ward Leonard E lectri c Co. 
Washi ngton I nstitute of T echnology 
Western E lectric Co. 

SEATS 

Aircraft Components, Inc. 
Aircraft Welders, Inc. 
Airway Manufacturing Corp. 
Bendix Products Div. 
E dward G. Budd M fg . Co. 
Diebold Safe & Lock Co. 
Engel Aircraft Specialt ies 
Firestone Aviation P roducts Co. 
B. F . Goodrich Co. 
I rving Air Chute Co. 
Warren McArthur Corp. 
Murray Corp. of America 
Parachute Corp. of America 
R obertson Aircraft Corp. 
Southern California Plating Co. 

SHOCK STRUTS & CORD 

F irestone Aviation Products Co. 
B. F. Goodrich Co. 
Houde E ngineering Corp. 
Liberty Aircra ft Products Corp . 
Linear Packing & R ubber Co. 
P acific Avia tion, Inc. 
Southern California P lating Co. 

SPARK PLUGS 

Aero Spark Plug Co. 
B. G. Corp. 
Champion Spark P lug Co. 
D enison Engineering Co. 
Edison-Splitdorf Corp . 
F irestone Avia tion Products Co. 
J. E. Menaugh Co. 

Motor Master P roducts Corp. 
Karl Or t 

SPRINGS 

Adva nce Spring Corp. 
All-Weather Springs 
American Steel & Wire Co. 
Ba rnes-Gibson-Raymond I IV. 

H olister Coil Spri ng M fg. o. 
W. B . Jones Spring Co. 
Kline Spring Co. 
R aymond Manufacturing u. 
Thomas Wire & Spri ng Co. 
T u thill Spring Co. 
W ichita W ire P rod ucts Co. 

STAMPINGS 

Ace Hardware Mfg. Corp. 
Advance Spring Corp . 
Aircra ft & Marine Special ty Co. 
Aircra ft Components, I nc. 
All American Aircraft P roducts 
Alofs Ia nufacturing Co. 
Associa ted F oundries & M frs., I nc. 
D. L. Auld Co. 
Bailey Co. 
Bell & H owell Co. 
Brasco Manufactui·ing Co. 
Edward G. B udd M fg . Co. 
Buhl Stamping Co. 
B utler Manufacturing Co. 
Clevela nd Metal Stamping Co. 
Dayton Manufacturi ng Co. 
Defiance Stamping Co. 
Detroit Gasket & Mfg. Co. 
Detroit Stamping Co. 
Dill M a nufactu ri ng Co. 
Eaton Manufacturing Co. 
Edwards M a nufacturi ng Co. 
E ngel Aircraft Specialt ies 
F orsberg Manufacturing Co. 
F ul ton Co. 
Goodyear Aircraft Corp. 
Greist M anufacturing Co. 
H arvey Machine Co. 
H ayes M anufacturi ng Corp. 
H eath Co. 
Heim Co. 
H eyma n M a nufacturing Co. 
H olister Coil Spring Mfg. Co. 
Kirk & Blum Mfg. Co. 
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RADIO OPERATOR'S 

SEAT NO. 199 FOR 

CURTISS-WRIGHT 

SEATS FOR THE MIGHTY ... Martin, Lockheed, 
Douglas, Fairchild, Curtiss-Wright, North American, 

Brewster, Vega, Sikorsky, Boeing, Stearman, Goodyear, 
Northrop, Chrysler, Hudson. Seats for the Navy. After 
the emergency, seats for the Flying Millions. 

W.ARR.E:N ~<;4R:rrlUR.. CORPOQA"TION 
ONE:. PAR.K. AVE:.NUE:. 
M E:.. W V 0 ~ K.. C I TV 
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{ U!?ri5S FIGHTERS 
DOWN 17 51UKAs 
IN DB ERr- BA ffiE -
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(Stampings) Continued 
Lansing Stamping Co. 
H . K. Lorentzen, Inc. 
Mercury Aircraft, Inc. 
Met-L-Wood Corp. 
M urray Corp. of America 
National Aircraft Equipment Co. 

um berall Stamp & Tool Co. 
]. A. Otterbein 
Parker Stamp Works, Inc. 
Penn Rivet Corp. 
] oseph Pollak Corp. 
Pollak l\l[anufacturing Co. 
Production T ool & Die Co. 
REF Aircraft Corp. 
Raymond Manufacturing o. 
R ockwood Sprinkler Co. 
Southern Californi a P lating Co. 
Strippit Corp. 
Tietzmann Engineering Co. 
Tinnerman Products, Inc. 
Transue & Williams Steel Forging 

Corp. 
United-Carr Fastener Corp. 
Variety Aircra ft Corp. 
Victor M etal Products Corp. 
Voges Manufacturing Co. 
Worcester Pressed Steel Co. 
Worcester Stamped M etal Co. 
Wrought Washer Mfg. Co. 

STARTERS 

Aircraft Products & Equipment Corp. 
Champion Aviation Products Co. 
Eclipse Aviation Div. 
Jack & Heintz, Inc. 
Leach Relay Co. 
Mechanical Products, Inc. 
Philadelphia Div., Bendi x Aviation 

Corp. 
Westinghouse Electric & Mfg. Co. 

SUB-ASSEMBLIES 

Ace Hardware Mfg. Corp. 
Aircraft & Marine Specialty Co. 
Aircraft Components, Inc. 
All American Aircraft Products 
American Phenolic Corp. 
Aro Equipment Corp. 
Associated Foundries & Mfrs., Inc. 
Bailey Co. 

Brasco Manufacturing Co. 
Briggs Manufacturing Co. 
Edward G. Budd Mfg. Co. 
Buhl Stamping Co. 
Colgate-Larsen Aircraft Co. 
Columbia Aircraft Industries 
Detroit Gasket & Mfg. Co. 
Eaton Manufacturing o. 
Julien P. Friez & Sons 
Pulton Co. 
Goodyear Ai rcraft Corp. 
Greist Manufacturing Co. 
Harvey Machine Co. 
Hayes Manufacturing Corp. 
[n terconti nent Aircraft Corp. 
Kinney Aluminum Co. 
Lear Avia, Inc. 
Liberty Aircra ft Products Corp. 
H. K. Lorentzen, Inc. 
Marquette Metal Products Co. 
Thomas Mason Co. 
Mercury Aircra ft , Inc. 
Met-L-Wood Corp. 
Molded Insulation Co. 
Murray Corp. of America 
National Aircraft Equipment Co. 
National Machine Products 
R E F Aircraft Corp. 
Robertson Aircraft Corp. 
Simmonds Aerocessori es, Inc. 
Spartan Aircraft Co. 
Spriesch Tool and Mfg. Co. 
Tennessee Aircraft, Inc. 
Thompson Grinder Co. 
United Aircraft Products, Inc. 
Variety Aircraft Corp. 
Victor Metal Products Corp. 
Vidal Research Corp. 
Voges Manufacturing Co. 

SUPERCHARGERS 

Clifford Manufacturing Co. 
General Electric Co. 
Lawrance Engineering & Research Co. 
McCulloch Engineering Corp. 
Thompson Grinder Co. 
Turbo Engineering Corp. 

TAIL WHEEL 
ASSEMBLIES 

Aero Trades Co. 
Air Associates, Inc. 
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ANOTHER EXAM PL E OF "DIEBOLD-PROTECTION 11 

ARMOR PLATE 
FOR EVERY AIR CRAF T APP LICATION 

With over 80 years experience in processing and fabricating 

steel to resist bandits, bullets and fire, Diebold's transition 

to the war-production of armor plate was a natural one ... 

Today, Diebold supplies many types of war machines with 

vital protection- p rotection that meets the requirements of 

the United Sta tes Government. « " " '' ' ' 

DIEB OL D S A F E & LOCK COMPANY 

Card ineer 
Rota ry Fi les 

Pl an t s a nd G e n e ral Off ices • Canton , Ohio 

DIEBOLD 
A sk our Methods-D epartment to 
help you solve y out· p roblem of 
t•ecot·d pt·ocessing ot· p t·otectioll. 

Safes, 
V ault D oo rs 
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RELAYS 

SWITCH KEYS 

GANG 
SWITCH KEYS 

AUTOMATIC g 
~ 

Here is control equipment that has 

earned high reputation through un

failing performance for the nation's 

leading aircraft industries, both in the 

air and on the ground. 

The complete Automatic Electric line 

of remote control devices for avia

tion needs includes,- relays, stepping 

switches, keys, signal lamps, handsets, 

microphones, and other telephone 

and radio accessories. 

Our new catalog (No. 4071-C) in

cludes special aircraft designs now 

being used in planes for American 

defense. Send for your copy today. 

Address: American Automatic Elec

tric Sales Company, 1033 West Van 

Buren Street, Chicago, Illinois. 

ELECTRIC 
TELEPHONE, COMMUNICATING, AND SIGNALING PRODUCTS 
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INDUSTRY'S LIGHTEST STRUCTURAL METAL 

Castings: 
Sand, Die, Permanent Mold 

Extrusions: 
Angles, 1-Beams, 
Channe ls, Tees, Zees, 
Special Sections, T ubesi 
Rectangular, Round, 
Square and Hex Bars 

Forgings and Forging Stock 

Plate, Sheet and Strip 

Magnesium Alloy Ingot 
For sand, permanent 
mold and die castings. 

Magnesium: 
Ingot (3 and 17 lbs .) 
Sticks (1, 1/2, 1;4 lb.) 
for metallurgical purposes . 

Trode 

DOWMETAL* 4•• 
Mork 

Magnesium Alloys 

THE DOW CHEMICAL COMPANY 
Midland, Michigan 

New York City, St. Louis, Chicago, San Francisco, 
Los Angeles, Seattle, Houston . 

A 400 CYCLE 
MARGINAL RELAY 

"CUSTOM-BUILT" BY CLARE 

•Tr.de M•rk Res. U.S. P•t. Off. 

Weight : 31/2 oz. Size : 1Yt6 in. high x 2 in . long x 11/a in. wide 

To meet a current trend we have developed 
a 400 cycle marginal relay for use on high 
speed ships employing dynamotor power 
supply to save the weight and space of 
heavy batteries and other power supplies. ~ ~ ~ This 400 cycle 
marginal relay is available in several forms of contact combina
tions, such as 18 gauge palladium or silver. Perfected leaf hinge 
employed for armature movement. ~ ~ ~ This Clare development is 
typical of the "custom-built" service which Clare engineers develop 
in cooperation with aircraft engineers to save space, weight, and 
provide higher efficiency. ~ 1> ~C. P. Clare and Co., 4719 West 
Sunnyside Avenue, Chicago, Illinois. Sales engineers in principal 
cities. Cable address: "CLARE LAY." 

CLARE RELAYS 
"CUS T OM-BUILT" f or AIRCRAFT 
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(Tail Wheel Assemblies) Continued 
Air Transport Equipment, Inc. 
Ai rcraft Mechanics, Inc. 
Aircraft Products & Equipment Corp. 
Aircraft Welders, Inc. 
B endix Aviation, Ltd. 
Bendix Products Div. 
Firestone Aviation P roducts Co. 
Fulton Co. 
General Aircraft Supply Corp. 
G eneral Tire & Rubber Co. 
B. F. Goodrich Co. 
Goodyear Aircraft Corp. 
H eath Co. 
National Aircra ft Equipment Co. 
Karl Ort 
REF Aircraft Corp. 
Thompson Grinder Co. 
Uniloy Accessories Corp. 
Variety Aircraft Corp. 

T ANK~S 

Aero Trades Co. 
Aircraft & Marine Specia lty Co. 
Aircraft Components, Inc. 
Aircraft Welders, Inc. 
All American Aircra ft Products 
Alpha Metal & R olling Mills 
Associated Foundries & Mfrs., Inc. 
Benson Manufacturing Co. 
Edward G. Budd Mfg. Co. 
Chas. W. Carll Sons 
Colgate-Larsen Aircra ft Co. 
Edwards Manufacturing Co. 
Engel Aircraft Specialties 
F irestone Aviation Products Co. 
B. F . Goodrich Co. 
Goodyear Aircraft Corp . 
Harvey Machine Co. 
~irk & Blum Mfg. Co. 
Leach Relay Co. 
Mercury Aircraft, Inc. 
Met-L-Wood Corp. 
Pollak Manufacturing Co. 
Porcupine Co. 
R E F Aircraft Corp. 
Spartan Aircraft Co. 
Teicher Manufacturing Corp. 
U . S. Rubber Co. 

TIRES & TUBES 

Firestone Aviation Products Co. 
General Tire & Rubber Co. 

B. F . Goodrich Co. 
Goodyear Aircraft Corp . 
Goodyear Tire & Rubber Co. 
Karl Or t 
U. S. R ubber Co. 

TOOLS 

Ace Hardware Mfg. Corp. 
Aero T ool Co. 
Aircraft Tools, I n . 
E . C. Atkins & Co. 
Billi ngs & Spencer o. 
Black & Decker 1[fg. o. 
Blackhawk Manufacturing Co. 
Bridgeport Ha rdware Mfg. Corp. 
Buckeye Portable Tool Co. 
Chamberlin Aircraf t Co. 
Cleveland Pneumatic Tool Co. 
Dayton T ool & E ngineering Co. 
Denning Manufacturing Co. 
Firth-Sterling Stee~ Co. 
General Scienti fic Equipment Co. 
Hayes Manufacturing Corp. 
H erbrand Corp. 
Imperial Brass Mfg. Co. 
Independent Pneumatic Tool Co. 
Ingersoll-Rand Co. 
Knu-Vise, Inc. 
Lufk in Rule Co. 
McKenna Metals Co. 
Irwin McNiece 
Millers F alls Co. 
National Aircra ft Equipment Co. 
Parker Stamp Works, Inc. 
Peck-Stow & Wilcox Co. 
Sal Metal P roducts Co. 
Geo. Scherr Co. 
A. Schrader's Son 
Seiden Pneumatic Tool Co. 
Sheffield Corp. 
Anton Smit & Co. 
Snap-On T ools Corp. 
South Bend Lathe Works 
L. S. Starrett Co. 
George A. T erry Co. 
Tungsten Electric Corp. 
Utica Drop Forge & T ool Corp. 
Wilkening Manufacturing Co. 
Winter Brothers Co. 

TUBING 

Brasco Manufacturing Co. 
Chicago Metal Hose Corp. 
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Significant is the fact, that for more than 
20 years Eclipse Aviation has pioneered 
in the development and manufacture of 
accessory equipment for the United 
S tates Militazy Services. 

w ·hether the need has been for equip
ment applications on the ground, at sea 
or in the air, Eclipse products have con
sistently proved their ability to fulfill the 
requirements of military service. 

We are justifiably proud of this record 
of reliability, servic e and progress-and 
honored too at the part Eclipse Acces
sory Equipment is playing in the nation's 
fight for Victory. 

AIRCRAFT ACCESSORY 

EQUIPMENT UTILIZED BY 

U. S. MILITARY SERVICES 

ENGINE STARTERS: Inertia, Direct Cranking Elec· 
tric, Combustion, Hand Turning Gears, Combina
tion Direct Cranking Electric and Inertia . 
STARTER ACCESSORIES: Battery Boos ter Coils, 
Sole noid Switches, Solenoid Engaging Devices, 
Control Switches, M agne to s , En e rgi zers. 
GENERATING EQUIPMENT: Single Voltage Gen· 
era tors, A. C . Altemators, Autosyn Alternators 
and Dynamotors, Radio Dynamotors, Filter 
Boxes, Control Panels and Boxes, Cutouts, R e
lays, Current Regulators . 
VACUUM PUMP AND ICE-ELIMINATION EQUIP
MENT: Air Valves, D e -Icer Control Valves, De
Icer Distributing Valves, Suction Re gulating 
V alves, Suction Re lief Valves, Check Valves, 
Pressure Relief Valves, Oil Separators, Engine 
Driven Air Pumps, Propeller Anti. leer Pumps. 
HYDRAULIC EQUIPMENT: Engine Driven Hydrau· 
lie Pumps, Motor Driven Hydraulic Pumps, Hand 
Hydraulic Pumps, Hydraulic Remote Control Units. 
MISCELLANEOUS ACCESSORY EQUIPMENT : Direct 
Reading Fuel Flowmeters, Retracting Motors, 
Supercharger Regulators, Automatic Mixture 
Controls, Propeller Governor Controls, Engine 
Synchroscope, Ammunition Rounds Counters and 
Contactors, Mechanical Engaging Solenoids, 
Auxiliary Engines, Auxiliary Power Supply 
Systems, Accessory Gear Boxes. 
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THE torch of liberty is still held 
high and burns fiercely over Amer
ica. Gift of a people prostrated by 
the aggressor, our Statue of Lib
erty now, more than ever, stands 
forth as a beacon of hope in a world 
of fear. To each and every one of 
us is given the privilege and the 
duty of keeping freedom's light 
aflame. 

On land, sea and in the air, Amer
ican guardians of liberty and fight
ers for freedom everywhere are 
joined in the common cause. We of 
Douglas, 40,000 strong, are doing 
our share in providing the tools to 
finish the job. In forges , foundries 
and shops throughout the nation 
other Americans are doing their 
share. 

But men and women behind ma
chines and men behind the guns of 
ships, tanks and airplanes cannot 
complete the task alone. They need 
your help, support and confidence ; 
so do your servants of government . 
America's aircraft industry has 
tackled history's biggest job. It 
can be done; it will be done. It's 
up to you how soon and how well 
we succeed. 

PRESIDENT, DOUCLAS AIRCRAfT CO. 
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:>f. The world's largest airplane 
tire-seadrome lighting buoys 
for landing seaplanes at night
a revolutionary new t ype of 
non-shattering oxygen cylinder 
- these are but a few of the 
many notable contributions 
Firestone has made to aviation 
progress a s a result of working 
with the Army, the Navy and 
the airplane manufacturers. 
Perhaps Firestone engineers 
can help you, too. Call HEmlock 
1671, Akron, Ohio-a Firestone 
p lane will fly our technical men 
to your plant. 

Fl RESTON E 
Aviation Products 

Company 
AKRON, OHIO 

AVIATION PRODUCTS WHICH 
FIRESTONE IS SUPPLYING 
OR PREPARED TO SUPPLY 

TIRES AND TUBES OF OXYGEN MASKS 
All TYPES PLASTIC LEriSES 

WHEELS AND BRAKES 

BULLET-SEALING FUEL 
PONTOONS 

AND OIL TANKS PROPELLER ANT I- ICING 

PILOT SEATS SHOES 

PARACHUTE SEAT WINDSHIELD DE-ICERS 

CUSHIONS BO MB CASES 
SEAOROME CONTACT RUBBER HOSE 

LI GHTING BUOYS 

FOAMED LATEX BRAKE LINING 

CUSHIONS, PADS AND BATIERIES 
WING FILLER 

ENGINE MOUNTINGS 
INFLATABLE LIFE BELTS 

INFLATABLE LIFE VESTS 
TORSION BU SHINGS 

AND PADS NON -METALLIC 

I NFLATA BLE RUBBER PRESSURIZED CAB IN 

BOATS BUSHINGS 

SHATTERPROOF OXYGEN NON-METALLIC AILERO N 
CYLI NDERS HORN BUSHINGS 

49I 
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(Tubing) Continued 
Clifford Manufacturing Co. 
Dayton R ubber Manufacturing Co. 
Federal Metal Hose Corp. 
Globe Steel Tubes Co. 
Goodyear Aircraft Corp. 
J ohnson Rubber Co. 
i'Vfanhatta n Rubber [fg. D iv. 

ational Copper & SmelLing Co. 
Ohio Seamless Tube Co. 
Packless fetal Products Corp. 
R epubli c Steel Corp. 
J oseph T. Ryerson & Son 
Saylor E lectric P roducts orp . 
Seamlex Co. 
Searle Aero Industries, lnc. 
Summerill T ubing Co. 
Superior Tube Co. 
Titeftex Metal Hose Co. 
U. S. R ubber Co. 
A. H. Wells & Co. 
Wolverine Tube Co. 

UNIFORMS & CLOTHING 

Aero Leather Clothing Co. 
Irving Air Chute Co. 
H. D . Lee Mercantile Co. 
Perry Sportswear, Inc. 
Russell Uniform Co. 
Willi s & Geiger, Inc. 

VALVES 

Acrotorque Co. 
Adel Precision P roducts Corp. 
Aero Supply Manufacturing Co. 
Aeronautical Mfg. Corp. 
Aircraft Accessories Corp. 
Aircraft Engineering Products 
Airesearch Manufacturing Co. 
Aluminum Industries, Inc. 
Aro Equipment Corp. 
E. C. Atkins & Co. 
Bendix Aviation, Ltd. 
Cooper Alloy Foundry Co. 
Dill Manufacturing Co. 
Eaton Manufacturing Co. 
Eclipse Avia tion Div. 
General Controls Co. 
Goodyear Aircraft Corp. 
Imperial Brass Mfg. Co. 
Kenyon Instrument Co. 

K oehler Tool & Mfg. Co. 
farquette Metal Products Co. 

Minneapolis-H oneyweU Regulator Co. 
l\ll oore-Eastwood & o. 
Karl Ort 
Pacific Aviation, I nc. 
Parker Applia nce Co. 
Pump Engineering ervi e rp. 
Romec Pump o. 
A. Schrader's Son 
Thompson Products, Inc. 
United Aircra ft Products, Inc. 
Vi ckers, I nc. 
W a! worth Co. 
Weatherhead o. 

VENTILATING & AIR 
CONDITIONING 

EQUIPMENT 

American Foundry & Furnace Co. 
American Machine & Metals, Inc. 
Anemostat Corp. of America 
Brunner Manufacturing Co. 
Bryant H eater Co. 
Carrier Corp. 
Despatch Oven Co. 
Devilbiss Co. 
Eclipse F uel Engineering Co. 
Edwards Manufacturing Co. 
H . H. Robertson Co. 
Seaman Paper Co. 
Spencer Thermosta t Co. 
B. F . Sturtevant Co. 
Young Radiator Co. 

VIBRATION DAMPERS 

Aircraft Accessories Corp. 
Connecticut Hard Rubber Co. 
Eclipse Aviation Div. 
Goodyear Aircraft Corp. 
Houde Engineering Corp. 
Carl Russman Engineers, Inc. 
Imperial Brass Mfg. Co. 
Johnson Rubber Co. 
Lord Manufacturing Co. 
Manhattan Rubber Mfg. Div. 
Seamlex Co. 
Thompson Grinder Co. 
U.S. Rubber Co. 
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Peak Production for 

an AMERICAN VICTORY 
AUTO-LITE has available 23 g reat 
production divisions in 19 strategi
call y located Auto -Lite -owned 
plants. Of particular advanta g e 
to Auto-Lite customers is the 

fl exibility of our o rganizat ion, 
plus the services of our famous 
engineering laboratories. For 
the a ircraft industry Auto-Lite 
is equipped to produce: 

ALUMINUM DIE CASTINGS • "STEELDUCTOR" LOW LOSS IGNITION CABLE • RELAYS 
GENERATORS • INSULATED MAGNET WIRE • IGNITION SYSTEMS 

VOLTAGE AND CURRENT REGULATORS FUEL PRESSURE GAUGES • BATIERIES 

SOLENOIDS AND MANUAL CIRCUIT CONTROLS • HORNS • CONDENSERS 

DISTANCE TYPE ENGINE HEAT INDICATORS • LIQUID LEVEL INDICATING INSTRUMENTS 

IGNITION BOOSTER COILS • GUN-FIRING CONTROLS • INSTRUMENT DIALS 

TACHOMETERS • PLASTIC PRODUCTS • RADIO INTERFERENCE SHIELDING SYSTEMS 

ENGINE OIL AND HYDRAULIC PRESSURE GAUGES • STARTING MOTORS 

For detailed information, write THE ELECTRIC AUTO-LITE CO., TOLEDO, OHIO 

AUTO LITE 
. SPARKPLUGS • STARTING 

• LIGI,#TING • IGNITION 

BATTERIES • WIRE & CABLE 
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WHEELS AND BRAKES 

Air Associates, Inc. 
Bendix Products Div. 
Cincinnati Shaper Co. 
Firestone Aviation P roducts Co. 
General Tire & Rubber Co. 
B. F. Goodrich Co. 
Goodyea r Aircraft Corp. 
Goodyear Tire & Rubber Co. 
Hayes Industries, Inc. 
H eath Co. 
Variety Aircraft Corp. 

MISCELLANEOUS 

Acrotorque Co. 
Air Reduction Sales Co. 
Aircraft H ardware Mfg. Co. 
Aircraft Screw Products Co. 
Alofs Manufacturing Co. 
American Steel & Wire Co. 
Anchor Post Fence Co. 
Apex Machine & Tool Co. 
Armstrong Cork Co. 
Semon Bache & Co. 
Backstay Welt Co. 
Baker Industrial Truck Div. 
Brush D evelopment Co. 
Celanese Celluloid Corp. 
John Chatillon & Sons 
Clark Tructractor Div. 
Cleveland Tractor Co. 
Commonwealth Industries, Inc. 
Davison Chemical Corp. 
Denning Manufacturing Co. 
Dycer Aviation Supplies 
Exact Weight Scale Co. 
Fahlin Manufacturing Co. 
A. B. Farquhar Co. 
Farrel-Birmingham Co. 
F ellows Gear Shaper Co. 
Fibre Conduit Co. 
Frick-Gallagher Mfg. Co. 
Fuel Injection Corp. 

Ga rdner P ropeller Co. 
General Aircraft Equjpmcnt . l nc. 
Granberg Equipment , Inc. 
Gwinn Aircar Co. 
Hammond Aircra ft Co. 
H obby M odel lfg. Co. 
H olo-Krome Screw Corp . 
H omestead I nsulation Co. 
E. F . H oughton & Co. 
H yd ra ulic Press Mfg. Co. 
Irvington Va rni sh & Insulator Co. 
I. Jacoel Cable Splicing E quipment Co. 
J a rdur Import Co. 
J ohns- l a nville Sales Corp . 
J ohnson- Tational I nsignia Co. 
K ester Solder Co. 
Leeds & or thru p Co. 
Lisle Corp. 
Macwhyte Co. 
Magnaflu x Corp. 
Miller Rubber Co. 
Modern Engineering Co. 
Monite Waterproof Glue Co. 
Olmstead M a nu fac tu rin g Co. 
C. F. P ease Co. 
P laskon Co. 
Protectoseal Co. of America 
Radiator Specialty Co. 
Resistoflex Corp. 
Sal Metal Products Co. 
Schlegel Manufacturi ng Co. 
Snap-On T ools Corp. 
Sparks-Withington Co. 
Standard Machinery Co. 
Star Pattern 'vVorks 
Telautogra ph Corp. 
T empleton, K enly & Co. 
Triplett & Barton, Inc. 
Uniform Hood Lace Co. 
Union Manufacturing Co. 
United States Gauge Co. 
Weems System of Navigation 
Western Automatic Machine Screw Co. 
Western Machine Co. 
Winter Brothers Co. 
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' ' ERC O'' 
Automatic Punching and Riveting Machines 

Sheet Metal Formers 

Hydraulic Stretching Presses 

Sheet Metal Shrinkers 

Propeller Profiling Machines 

for Aircraft Production 

"ERCO" PROPELLERS 

''ERCOUPE'' AIRPLANES 
/Is · f11 

pmproo 

TRICYCLE LANDING GEAR 

New Ease of Operation 

Engineering and Research Corporation 

Riverdale, Maryland, U.S.A. 
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Mailing Address- P. 0. Box 2091 Hyattsville1 Ma.ryland. 
11K fl · 1// eep em ymg. 
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Remember the ~~Early Bird" 
IF YOU WANT A 
ROBOT SURF ACE 

GRINDER QUICKLY-

Now's the time to ORDER it! 
WE CAN STILL MAKE PROMPT SHIPMENTS 

Here's your chance to relieve your big surface grinders from the necessit v 
of handling small work . With immediate availability of the 6" x 1 8" ROBOT 
SURFACE GRINDER, you can put a lot of your small work on a small machine 
where it belongs-and eliminate production bottlenecks. 

Thirty years experience is behind the ROBOT-a modern, fast convenient, 
accurate surface grinder which will speed up straight, Aat and parallel surface 
work . This precision machine handles work right up to its table capacity . 

6 X 18 

INCH 

WRITE 

TODAY 

FOR FULL 

DETAILS 

Don't let your defense production lag for 
want of a machine that can be shipped 
promptly. If you're an "early bird" with 
your order you'll get an early delivery on 
the "ROBOT." 

ROBOT OFFERS A 

NEW STARTLING 

DEVELOPMENT IN 

SHOCK-PROOF REVERSING 

Instead of the conventional method of re
versing table travel with a rack and pinion 
drive, "ROBOT" provides a proved slip 
clutch mechanism which reverses table travel 
without shock and assures permanent smooth
ness-a big advantage in maint.ining highly 
accurate work. 

ROBOT MACHINERY COMPANY 
. 326 Ten Eyck St. BROOKLYN, N.Y. 

· . EVERGREEN 7·4084·.5·6 

British Representative- Selson Machine Tool Co., london 
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TWO VALUABLE BOOKS-
for Your Metallurgical Library 

The latest and most authoritative data on Molyb
denum in steel and iron will be found in two books 
compiled by the Climax Molybdenum Company: 
"MOLYBDENUM IN STEEL" and "MOLYBDENUM IN CAST IRON" 

Either or both of these technical books will be sent 
on request to those actively interested in the metal
lurgy and application of ferrous materials. 

If you have any special problems we will be glad 
to furnish any additional information. 
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ALPHABETICAL 
DIRECTORY OF MANUFACTURERS 

MANUFACTURERS 
OF AIRCRAFT 

AGA AVIATION CORP., 
Pitca irn Field, Willow Grove, P a. 

P ERSONNEL: Virgi l H . F razier, Pres . & Gen . 
Mgr.; Paul Thomas, V . Pres. & Secy.; George 
B . Knecht, Treas .; K. G. Funk, Pur. Agt. 

AERONCA AIRCRAFT CORP., 
Municipal Airport, Middletown, 0 . 

P ERSONNEL : Carl Friedla nder, Pres . & Gen . 
Mgr.; John Friedla nder, V. Pres .; G . L. H off
man, Secy. ; Albert H elmers , Treas. ; L. H. 
Smith, Sales Mgr.; E . H . Wid eman, Pur. Ag t.; 
W. Mitchell, Pub . Dir. 

AIR TRANSPORT MANUFACTURING CO ., 
LTD., 614 W . Colorado Blvd ., Glendale, 
Calif. 

PERSONNEL: E. L. H ollywood, Pres. & Gen. 
Mgr.; A . K . Peterson, V . Pres. ; Conant Wait, 
Secy. ; Fred J . Va ndenbosh , Treas. 

AMERICAN EAGLECRAFT CO., 
Fort Worth, Tex. 

PERSONNEL : V. A . R obinson, Pres . & Gen. 
Mgr .; H . E. Stevenson, V . Pres . & Sales Mgr.; 
E . D. Robinson~ Secy . & Treas. ; M . J . Steven
son, Pers. Dir. 1:!< Pub. Dir. 

BABCOCK AffiCRAFT CORP., D eLand, Fla. 
PERSONNEL: M . B . Harvey, Pres.; V. C . Bab
cock, V . Pres .; W. H . D eegan, Jr., Secy . ; D . R . 
Maul, Pur. Agt. 

BEECH AIRCRAFT CORP., Wichita , Kans. 
PERSONNEL : W . H . Beech, Pres .; John P . 
Gaty, T. A. Wells~ R. K. Beech, V. Pres.; 
0. A . Beech, Secy. 1:!< Treas. ; Carl B . Wootten , 
Sales Mgr.; W. E. Blazier, Pers . Dir. ; W. H. 
McDaniel, Pub. Dir. 

BELL AIRCRAFT CORP., 
2050 Elmwood Ave. , Buffalo, N . Y. 

PERSONNEL: Lawrence D . Bell, Pres . & Gen. 
Mgr.; Ray P. Whitman , V . Pres. ; Charles L . 
Beard, Secy . & Treas .; V. J . Dola n , Pur. Agt.; 
Paul M . Grezelle, Pers. Dir .; Fred R . Neely , 
Asst . Secy. 

BOEING AIRCRAFT CO., Seattle, Wash. 
P ERSONN EL: P . G . Johnson , Pres. ; H . 0 . West, 
V. Pres .; H. E. Bowma n, Secy. & Treas. ; F . P . 
Laudan, Gen. Supt. ; E. B . Collins, Sales Mgr.; 
C. B. Gracey, Pur. Agt.; Paul Frederickson, 
Pers. Dir .; Harold Mansfield, Pub. Dir . 

BREWSTER AERONAUTICAL CORP., 
Northern Blvd. at 35th, Long Is la nd 
City, N.Y. 

PERSONNEL: Ralph M. Singer. Pres. & Gen. 
Mgr .; George F. Chnpline, V. Pres. ; j ohn R . 
Hunt, Secy. & Treas.; E . ] . Walsh , Pers. 
Di r. ; Z . Soucek, Sa les Mgr. ; W . M. Grampp, 
P ur. Ag t. 

BRIEGLEB AIRCRAFT CO ., INC., 
16005 Ba ssett St., V.an Nuys, Calif. 

P ERSONNEL: W.m . G. Bn cgleb , Pres., Gen. 
Mgr. & Pers. D1 r. ; E. W . Hill. V. Pres. ; D . A. 
Ma tlin, Secy.; R . Monroe , Treas.; A . W . Black , 
Sales Mgr . ; P a ul H epburn, Pur. Agt. 

CENTRAL AIRCRAFT CORP., 
Locust & Walnut Sts., Key·port, N. J. 

PERSONNEL: P reston M . Ne ilson, P res.; T hos. 
E . Curry , Secy. & Treas.; C. F . Mullen , P ub. 
R ei. Dir . ; Murray Berkow, Ch. E ng. 

CESSNA AIRCRAFT CO ., Wichita, Kans. 
PERSON NEL: D wane L. \Va llace, P res . & Gen. 
Mgr.; T om Salt er, V . P res. ; D wigh t S . W allace , 
Secy . & Tress. ; Don F lower, Sa les Mgr. ; W.m . 
Whipple , Pur. Agt.; M y ron Russ, P ers . D1r. ; 
Prentiss Cleaves, Adv. Dir . 

CONSOLIDATED AIRCRAFT CORP., 
Lindbergh Field , San Diego, Calif. 

P ERSONN EL: H a rry W oodhead, Pres. ; R . W . 
M illa r, E xec . V . Pres. ; R . A . Stan berry , Secy.; 
W. M. Sha naha n , Treas.; I. M .. Lad do n , Gen . 
Mgr.; J. H . W a terbury, P ers. D1r.; E. N . Gott, 
Pub. R ei. Dir.; J. W . Thompson, Pub. D1r. 

CULVER AffiCRAFT CORP., 
600 E. 35th St., W ichita , Kans . 

P ERSON NE L: C . G . Y a nkey , Pres.; W. H. B eech, 
V. Pres . & Gen. Mgr . ; V. M . Laing, Secy. ; 
F. M. Farrell, Treas .; T . B . W oodbury , Sa les 
Mgr.; R . C. F a ris , Pur. Agt.; H . S . Kinsley, 
Pers. Dir. 

CUNNINGHAM-HALL AIRCRAFT CORP., 
13 Canal St., Rochester, N . Y. 

PERSONN EL : F. E. Cunningha m, Pres. & Sales 
Mgr.; A. J, Cunningham, V. Pres.; R. Morgan, 
Secy.; J . W. F ulreader, Treas . ; J . D. Fmneran, 
Pers. Dir. 

CURTISS-WRIGHT CORP., 
30 Rockefeller Plaza, New York, N. Y. 

P ERSONNEL : Guy W. Vaugh a n, Pres .; J . S . 
Alla rd, R . L. Earle , C . W . Fra nce, W. F . Gould
ing, M . B . Gordon , C . W . Laos, J. A . B. Sm1th , 
Burdette S . Wright, V. Pres. ; E . S. Cramer, 
Secy. & Treas.; H. E . Lawrence, D ir. Pub . R ei. 
& Adv.; Mark E. Nevils, Pub. Dir. 
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FOR THE FLYING FORCES 
FAIRCHILD-

RANGER-

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 as a military cargo and personnel 
transport throughout the anti-Axis world, 
the Trainer is serving from Canada to the 
tropics, with the Army, with the Norwegian 
Royal Air Force, in Brazil, Ecuador and 
Chile, and with the Civilian Pilot Training 
Program. 

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 nose of the new Navy scout
observation ship by Curtiss. It is carrying 
on the reputation for rugged efficiency and 
serviceability earned by Ranger 6-cylinder 
engines through thousands 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. 

FAIR CHILD ENGINE AND 
AIRPLANE CORPORATION 

30 ROCKEFELLER PLAZA 

NEW YORK 
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CURTISS- WRIGHTCORP ., AI RPLA NE DIV., 
Buffalo , N . Y. 

P ERSONNE L: Burdette S . W righ t , V. P res . in 
Cha rge ; James C . E vans , Asst. Sccy.; George 
S . La p p , Asst. T reas. ; F. A . M a ley, P ur . D•r.; 
C. S . Mattoon, P ers. Dir. 

Plants One a nd T wo 
PERSONNEL: Burdette W. Wrigh t, Gen. Mgr. ; 
C. S . Mattoon, P ers. Di r . 

Plant Three, 
PERSONNE L: J . A. Will iams, Gen. il lgr . ; \V . P'. 
O 'Brien , P ers . Dir. 

Plant Four, 
PERSONNEL: C . W. France, Ge n. Mgr. ; 0. L . 
Allman, P ers. Dir. 

DOAK AIRCRAFT CO., INC., 
1559 S epulveda Blvd., 
Hermosa Beach, Calif. 

PERSONNEL : E . R. Doak , Pres. & Gen. Mgr.: 
W. C. D eeds, V. Pres, ; R. H. Parkin, Secy. & 
Treas.; S . F. HmchllfTe, Sales Mgr .; G. A . 
Cook, Pur. Agt. 

DOUGLAS AIRCRAFT CO ., INC., 
Santa Monica, Cal if. 

-p ERSONNEL: Donald W . Douglas , Pres.; C. A. 
Cover, V. P res.; T . C. McMahon , Sccy.; H . P. 
Grube, Treas.; A. M. R ochlen, Di r. Pub. R ei. · 
S .. 0 . Porter , P ers . D ir . ; C. T. R eid , Ed uc: 
D1r.; J ohn M . R ogers , Sales Mgr. 

ENGINEERING & RESEARCH CORP., 
Riverdale, Md. 

PEI1.SONNEL: H. A. Berliner , P res.; L . A . Wells , 
V. Pres.; M. W. Ki ng, Sccy.; W. G. Carroll , 
Treas. 

FAIRCffiLD AIRCRAFT DIVISION, FAIR
CmLD ENGINE & AIRPLANE CORP., 
Park Lane , Hagerstown, Md. 

PERSONNEL: J . Carl ton Ward, J r., Pres. ; R. S. 
Boutelle, Gen . Mgr .; W. H . Schwebel, Secy.
Treas.; A. F . F lood, Asst. Secy. & Treas.; 
A. M . B rown, Sales Mgr.; E. B. Ormond , Pur . 
Agt . ; J oh n Stuart, Pub. Rei. Dir. 

FLEETWINGS, INC., Bris tol, Pa. 
PERSONNEL: Frank de Ga nahl , Pres.; Carl de 
Ganahl , I. S. Wilson, V . P res.; C . M. K a ltwasser 
Gen . Mgr .; A. R. R elinger, Pur. Agt .; W. E: 
St.ra ng, P ers. Di r .; Paul F . Biklen , Pub . R ei. 
o.r. 
FLETCHER AVIATION CORP., 

190 W. Colorado, Pasadena , Calif. 
P ERSONNEL: W . S. F letcher, Pres. · Frank P. 
F letcher , V. Pres. & Gen . Mgr.b· M . C. F letcher, 
Secy. , Treas. , & Sales Mgr. ; . D . Williams 
Pur. Agt .; Stuart Leavell, P ers. D ir . ' 

FRANKFORT SAILPLANE CO., 
Joliet, Ill. 

P ERSONNEL : James J . Smiley, Jr ., Pres. & Gen. 
M gr .; S. R. Corcora n, V . Pres. ; Bruce C . High
tower, Secy. & Treas.; E. F. Ma ngold, Pur. 
Agt . ; W. Paul R esop, Pers . Dir. & Pub. D ir . 

THE GENERAL AIRCRAFT CORP., 
Lowell Airport, S. Lowell, Mass. 

P ERSONNEL: 0. C. K oppen , V . Pres.; K . I. 
D~ane , Secy. ; J . T. Geuting, J r ., T reas. & Pub . 
D~r. ; H . Fahnestock, J r., Gen . Mgr. 

GLOBE AIRCRAFT CORP., Box 4277 North 
Side Station, Fort Worth, Tex. 

PERSONNEL : J oh n Kennedy, P res .; Wm. Viner 
V. P res.; C. D. R eimers , Secy. & Treas. ; E. 1: 
Ri vers, F act. Mgr .; E. H. J ackson, Sales Mgr . 
& P ub. D u·. ; ]. E. J ames, Pur . Agt . & Pers. Dir . 

GRUMMAN AIRCRAFT ENGI NEERING 
CORP., Be thpage , N. Y. 

P ERSONNEL : Leroy R . Grumman. Pres.; L. A. 
Swi rbul, V. Pres. ; E. W . Poor , Treas.; J oseph 
A. Sta mm, Sccy. ; Pau l G il ber t , Pers. D1r. 

HARLOW AIRCRAFT CO., 
Alham bra Airport, Alhambra, Cali f. 

PERSONNEL: E . 1. Allison, Pres.; F rank Ocr 
Yuen. V. Pres . & Gen. Mgr.: D. C . ~[cndenhall, 
Ch . Eng .; 1. J. H offm an , Prod. Mgr. 

HELI COP T ER CORPO RATIO N OF AMER-
I CA , 36 W. 44 th St., New York, N . Y. 

PERSONNEL: B. Seq~ievsky, V. Pres. ; \Vatsrln 
Washburn , Seey . & freas . 

H OWARD AIRCRAFT CORP., Chicago, Ill. 
PERSONNEL: B . D . DeWeese . P res . ; C. W. 
Freitag , V. Pres. ; H . E. Greene, Secy. & Trea5.; 
S. C. Scnyard, Pur. Agt.; S . G. Petzold , Pcrs. 
Dir. 

H UGHES AIRCRAFT CO. , F lor ence Ave. at 
T eale St. , Culver City, Calif. 

PERSONNEL : H oward R. Hughes, Pres.; oah 
Die t rich, Secy. ; Glenn E . Odekirk, Plan t M~. : 
E a rl W. Da ley, P ur. Agt .; T. H. Sisk, Pers . Oir . 

INTERSTATE AIRCRAFT & E NGI NEERING 
CORP., 2600 W . Imperia l High way, E l 
Segundo, Cal if. 

P ERSONNEL: D on P. Smith, Pres. & Gen. !gr. ; 
W. E . Hir tenstc iner, W. A. Rite , V. Pres .: 
L. B . Cameron , Sec )'. & Treas.; L . A . Kava
naugh, Sales Mgr.; R. B. Powell. Pur. A!l't.; 
R. W. Limacher, Pers . Dir . ; H. H olmes, Pub. 
D ir. 

KELLETT AUTOGIRO CORP., 
58th & Grays Ave. , Philadelphia, P a. 

PERSONNE L: W . W. K ellett, Pres .; R. G . K el
lett, R . H. Prewitt, V. Pres . W. F. Pa lmer, 
Secy. & T reas .; S. P . Lyo n, Gen . Mgr.; W. V. 
Trelease, Sales Mgr .; C. Sprague, P ers. Dir. ; 
L. B . Cooper, P ub. Di r. 

LANGLEY AVIATION CORP., 
JO R ock efeller Plaza , New York, N . Y. 

P ERSONNEL: C. S. Bragg, Pres.; A. F. D raper, 
V . Pres. ; F . W . Potts, Secy . & Trcas. ; 

LOCKHEED AIRCRAFT CORP., 
1705 Victory Pl. , Burbank, Calif. 

PERSONNEL: Robert E. Gross, Pres. ; C. A. 
Barker, J r ., V . P res. & Treas.; Carl B . Sq uier, 
Sales M gr.b· Cyril Chappellet, Secy . ; Leonard 
Schwartz, ir . P ub. Rei. ; Bert W. H olloway , 
P ub . D ir . 

LOS ANGELES AIRCRAFT CORP., 
5015 Wilshire Blvd., Los Angeles , Calif. 

P ERSONNEL : F . J . B uckley, P res. ; A. M . 
Pet ers , Secy . 

LUSCOMBE AIRPLANE CORP., 
West Trenton, N.J. 

PERSONNEL : J. H . T orrens , Pres.; L . H . P . 
Klotz, V . P res .; R . H . Johnson , Secy . & T reas.; 
C. E . Burgess, Prod . M gr. ; R . H. W ashb urn , 
Sales Mgr. ; L . K . Collingwood , P ur . Agt . ; L . P. 
Taylor, P ers. Dir. 

THE GLENN L. MARTIN CO., 
M iddle River, M d . 

PERSONNEL: Glenn L . Martin , P res. ; T . H . 
J ones, Secy . .,;, M . G. Shook, Treas .; J . T. 
H a rt son, H . .t<" . Vollmer, W. K. Ebel, V. Pres .; 
Harry Rowland, Sales Mgr . ; C . W . Ch id ester, 
P ur. Agt.; D. W . Siemon, Pers . Dir . ; Avery 
M cBee, Pub . Dir. 
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FLEET \VI N G S BT-12, n e w ba i · t raine •· now b e ing pwdueed 
in quantity for t h e U . S . A t·m y Ai1· F01·ees, i s the wot·ld 's 
fit·s t 1niliLm·y airpla n e built pl'incipally of s tainless s tee l. · · . 
and it 's 100% welded! 
Spec~fi cations : Span , 40 ' ; overallle n g lh , 29' 2 "; power ed with 
a P1·a t t &\VhiL, 1ey 450 h.p. e n g ine . S tm·dy ; pl'ovides e xee lle nl 
vi s ibility fo1· both ins ti·u e tor· and s tude nt pilot. 

O t h e r F lee t wing s Prodnc t s include : 
1 . Surfat~es for· lt-·uriin:; airc r u ft rTJ u nufuc turc r s : 

1" ins Huddcr s S t a bilizer s 
l~ l cvu tors \ V inga FJnJ>S 

Aile rons 
S poil.·rs 

2. llydraulic EIJIIi(JIUent- hig h-e ffi c ie n cy h y drauli c ,·alves a nd h y

drauli c jnc k s to Opc r u t c 
T. .. undin :; Gear W ing Flrq>s G uu Firing Gcur Eng ine C o wling Fla p s 
Tail \V h e (•l Gun 'J'u.rrc t s Bomb Doors Contro l S urfuccs 

Eng ine C ontrols Autornu tic Pilot., e t c . 

:l. l\liscc llane ous Aircraft P~•r•s. s u c h as 
Arnntunition C hutes und Boxes 
\Veig h t e d Containe r s 

\Vutc r Break e r s Fuel Tanks 
Drnw-Bc n c h Sections 'I'urrct Rings 

rr''rit e Fleo t,w ings for sp ecific inforrnat.ion. .. Do it. u o w! 

"KEEP 'EM FLYING" 

Incorporated 

SOL 

BRISTOl. ~;;:;w PEN N S YI. V ANIA 

. -
~ ~· H ' _ , 

---------------- ----------------
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McDONNELL AIRCRAFT CORP., 
Lambert Field, Robertson , M o. 

PERSONNEL: J . S. McDonnell Pres. ; G. W. 
Carr, V . Pres.; L . A. Smith, Secy. & T reas.; 
J . S . McDonnell , Sales Mgr.; .W. L . D esloge, 
P ur. Agt . ; E. H . N eff, P ers. D1r. 

MEYERS AIRCRAFT CO ., T ecumseh, M ich. 
PERSONNEL: A . H . Meyers, Pres. & Gen. Mgr.; 
H . Bender, V. Pres. i...B . W. Hoffman, Secy ., 
Treas., & P u.r. Agt .; !'. R. Pa lmer, Sa les Mgr. 
& P ub. D1r.; R. P . Betzoldt , Pers. Du. 

MONOCOUPE DIVISION UNIVERS AL 
MOULDED PRODUCTS CORP., 
Orlando, Fla. 

PERSONN EL: T homas H . McKoy, Jr ., Ch. of 
Boa rd; Eugene A. Hults , Pres,;_ Clare W. 
B u nch, V. P res . & Gen. Mgr . ; lC L. R eed , 
Secy.; A . R. Bell , Jr ., Treas . 

MORTON AIRCRAFT CORP., Omaha, N ebr. 
PERSONNEL: G. R. Morton, Pres .; J . H. H efti, 
V. Pres, , Gen .. Mgr., Sales Mgr. , Pers . D ir . & 
P ub. D1r. ; E m1ly Allen, Secy. & T reas. ; C . P. 
Bancroft, P ur. Agt. 

PHILLIPS AVIATION CO., 
412 W. 6th St., Los Angeles, Calif. 

PERSONNEL: J . A. P hillips, ,Jr., Pres ., Gen . M gr. 
& Sales Mgr .; F. R. Philllps, V. Pres .; L . M . 
P hill1ps, Secy. & . T reas. ; T .. P. Watsonb?ur. 
Agt. ; C. H . Wilkms, P ers. D u . & P ub . 1r. 

NASHVILLE DIVISION OF VULTEE AIR-
CRAFT, INC., Nashville , T enn. 

NORTH AMERICAN AVIATION, INC . 
5701 Imyeria lHighway, Inglewood, Calif. 

PERSONNEL: J . H . Kindelberger, Pres .; J , L. 
Atwood.,~. V. Pres . & Gen. Mgr .; L. R. Beardslee, 
Secy. ; K . A. Lambeth, T reas .; R. L . Burla, 
D ir . P ub. Ret. ; Marshall E. Beama n, Ind . Ret. 

NORTHROP AIRCRAFT, INC., 
Northrop Field, Hawthorne, Calif. 

PERSONNEL: LaMotte T. Cohu Gen. Mgr.; 
John K . Northrop, P res. ; G. H. Irv ing, V . 
Pres.; Theodore C . Coleman Sales Mgr .; Moye 
W . Stephens, Secy. ; Claude N. Monson, Treas .; 
J. Lyle Ma n ion, Dir . Pub. Ret. ; W. T. Gage, 
Pers. D ir.; P . I. Chase, P ur . Agt. 

PIPER AIRCRAFT CORP., Lock Haven, P a . 
P ERSONNEL: W . T. Piper, Pres ., Treas., & Gen. 
Mgr.; T.V. Weld, V. Pres .; W . T. Piper, Jr. , 
Secy. ; W . B . St. J ohn, Sales Mgr.; R. Mc
Kissick, P ur. Agt.; H. H erritt, P ers . D ir.; 
W . B . Stroh meier, Pub . Dir . 

PLATT-LePAGE AIRCRAFT CO ., 
Eddystone , P a . 

P ERSONNEL: W . L . LeP age, Pres. ; H . A . Pla tt , 
V. Pres.; E . C . Cheston, Secy. ; E . E. Denniston, 
Pur. Agt . 

REARWIN AIRCRAFT & ENGINES, INC., 
Fairfax Airport, K ansas City, K a ns . 

PERSONNEL: R. A . Rearwin, Pres . ; R. S. Rea r
win , V . Pres.; K . R . R earwin, Secy . & T reas.; 
J . E. Vigus , Gen . Mgr.; W . B. MacWhirter, 
Sales Mgr.; F. K. Kerns, Pur. Agt. 

REPUBLIC AVIATION COR P ., 
Fa rmingdale N . Y. 

PERSONNEL: R. S. b a mon, Pres. ; A . Kartveli 
C. H. Miller , H . W . F lickinger, V. Pres .; T: 
Davis , Secy . & Treas.; P. R . Shays, Pers . Dir.; 
W. L. Wilson , Pub. Ret. D ir . 

RYAN AERONAUTICAL CO ., 
Lindbergh F ield, San Diego, Calif. 

P ERSONNEL: T. Claude Ryan, Pres .; Treas. & 
Gen . Mgr.; Earl D. Prudden. V. Pres.; E . A. 
Smith, Secy.; S . C . Brcder, Sales Mgr.; Fred 
Ford, Pur. Agt,;_ 1. Marco, Pers. Dir.; Willia.m 
Wagner, Pub . vi r. 

ST. LOUIS AIRCRAFT CORP., 
8000 N . Broadway, St. Louis, Mo. 

P ERSONNE L: Edwin B. Meissner, Pres. & Gen. 
1gr.; N. L . Rehnquist, V. Pres .; J . F. Tringl, 

Secy.; E. August ine, Treas.; W. A. Fitzgerald, 
P ur . Agt. 

SCHWEIZER AIRCRAFT CO RP., 
Presco tt Ave. , E lmi ra H e ights, N. Y. 

PERSONN EL: E. Schweizer, Pres. & Seey. ; Paul 
A. Schweizer , V . Pres. & Treas. ; Wm. I. Brown , 
Pur. Ag t. 

SOUTHERN AIRCRAFT CORP., 
Ga rla nd T ex. 

PERSONNEL: 'vV. C . Brow n, Pres . & Ge n. Mgr. ; 
A . E . Pattison , V. Pres . & Treas. ; F . H. Brown , 
Secy. & P ers . Dir.; L. D . Barnhill , Pur. Agt . 

SPARTAN AI RCRAFT CO ., 
1900 N . Sherida n Rd ., Tulsa , Okla. 

P ERSONNE L: W . G. Skelly , Pres .; M. W . B al 
four, V. Pres. ; F. T. H opp, Secy . & Trcas. ; 
R. E . Brown, Gen . Mgr.; H . K. Powell, Pur . 
Agt. 

STINSON AIRCRAFT DIV. OF VULTEE 
AIRC RAFT, INC. , W ayn e , Mich . 

P ERSONNEL: J . E . !'Anson. Works Mgr.; W. A. 
M ara;. Sales M gr.; A . C. Sch wal m, Pu.r. Ag t.; 
R ay <...-. J oll y, P ers. Dir. 

SWALLOW AI RPLANE CO., I N C., 
917 E . Lincoln, W ichita , Kans. 

P ERSONNEL: Sa m Bloomfield , Pres . & Gen . 
Mgr.; Solon Burgess, V. Pres .; .Morris H. 
Cu ndiff, Secy. & T reas.; L. R. W 1lson, Sa les 
Mgr. 

TAYLORCRAFT AVIATION CORP., 
Alliance , 0 . 

PERSONNEL: C . G . T a.r. lor, Cha irma n; R .. H. 
Depew, Jr., V. Pres. & freas. ; D . L. Zachanas, 
Secy.; C . W. Elkins , Sales Mgr.; R. M. Carlson, 
Ch. Eng.· F. G . Osgood'wWorks M gr. ; K. W . 
Tibbi~sJ Prod . Mgr . ; M. . Third, P ers . Mgr.; 
J. F . Masterson, Pub. Rei. Dir. 

TIMM AIRCRAFT CORP., 
8055 W oodley Ave. , Van Nuys, Calif. 

PERSONNEL: Otto W. Timm, Pres .; F . E . D ent, 
V. Pres. · G. Shrader, Secy . & Treas. ; J. P. 
Davies, Sales Mgr. ; A . J . V~n Pelt, Jr .• . Pur. 
Agt.; E. R . H arman , Pers. D1r. ; W1lson S1lsby, 
P ub. Di r . 

WALLY TIMM CO., Grand Central Air T er-
minal, 1020 Airway, Glendale, Calif. 

PERSONNEL: Wally Timm, Owner; J . R. 
Thuerer, Pur. Agt.; V. Summerhays, P ers. 
Dir.; J . K. Highley, Prod. Mgr.; R. E . White , 
Auditor . 

VEGA AIRPLANE CORP., 923 E . San F er-
n ando Blvd ., Burba nk, Calif. 

PERSONNEL: C. S . Gross , Pres. ; C. A. Barker , 
Jr., V . Pres .; Cyri l Chappellct, Secy. ; Rober t 
E . Gross, Treas .; Carl B. Squier, Sales Mgr .; 
Leonard K. Schwartz, Dir. P u b. Ret.; K. E . 
F rench, P ur. Agt. 
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FORMICA is mak ing every effort to increase its production of parts for 
American Milita ry and Naval Airplanes. Four fifths of the Formica 

outpu t is currently go ing fo r defense and the proportion is increasing . 
The la rge qua ntities of th is la mina te d pl astic mate ria l require d for aviation 
are due to the fact that it is lighter than alum inum , does not corrode under 
any conditions, and is stable in dimensions because of low moisture ab
sorption and a low co-efRcient of thermal expa ns ion . Th e industry con
stantly finds new uses for the material. Fluorescent instrument panels, 
legible in black light, are used in night flying airplanes. Let us send you 
our catalogue on av iation parts . 

'The Formica Insulation Company 
4626 Spring Grove Avenue 

Cincinnati, Ohio 
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VOUGHT-SIKORSKY AIRCRAFT DIVISIO N 
OF UNITED AIRCRAFT CORP., Stra t
ford, Conn. 

PERSONNEL: C. J. McCarthy, G en . Mg:r .; J . ]. 
Gaffney , Asst. Secy . & Treas .; E. W. D1chm~n . 
Sales Mgr.; Norman V. C lem ents, Pub . D1 r.; 

. E. Berg, Pttr. Agt. 

VULTEE AIRCRAFT, INC ., 
Vultee Field, Calif. 

PERSONNEL: Tom M . Girdler, Ch . of Board ; 
R . W . Millar, Pres. ; H . W oodhead, Exec. V. 
Pres.· V . C . Schorlemmer, R. W. P almer, D. I. 
Carr~ll. W . E. Bttrdick. Hugh Fenwick, L. I. 
H artmeyer , V. Pres .; T. C. Sul li van, Secy . ; 
L. K. Grant, Treas .; Ross Laughlin, P ttr. Agt. ; 
W. G. Tuttle, P ers. Dir . 

THE WACO AIRCRAFT CO., Troy, 0. 
PERSONNEL: C . J . Brukner, Pres.; H . R. Perry, 
V. Pres. & Sales Mgr. ; L. E . St. John, Secy.; 
R. E . H oeffiin, Treas.; W. D . W igmore , Pur . 
Agt.f A. N . Conard, P ers . Dir.; A. L. Riggs , 
Pub . Dir . 

WICIDTA DIVISION, BOEING AIRPLANE 
CO., Wichita, Kans. 

PERSONNEL: J . E . Schaefer, V. Pres. & Gen . 
Mgr. 

MANUFACTURERS OF 
AIRCRAFT ENGINES 

AIRCOOLED MOTORS CORP., 
Liverpool Rd., Syracuse, N.Y. 

PERSONNEL: L . E. Pierson, Jr ., Pres.;_ C. T . 
Doman, V. Pres .; C. R. Tuckerman, :::.ecy. & 
Treas.; C. F . B . Roth, Sales Mgr.; F. L. 
Howard, Pur. Agt. 

ALLffiD AVIATION CORP., 
Metropolitan Airport, Van Nuys, Calif. 

PERSONNEL: j . L . Cohn, Pres. & Gen. Mgr.; 
J , J . Sheridan, V. Pres.; E lm er H eller , Secy . 
& Treas. ; Morris P . Carr, Pur. Agt. 

ALLISON DIVISION, GENERAL MOTORS 
CORP., Indianapolis, Ind. 

PERSONNEL: F. C. Kroeger, Gen . Mgr. 

CONTINENTAL MOTORS CORP., 
Musk egon & Detroit, Mich. 

PERSONNEL: C . J. Reese, Pres. ; B. F. T obin, 
]r., V . Pres. & Secy.; H. W . Vandeven, Treas. ; 
C. J. R eese , Gen. Mgr.; D. H. Hollowell , Sales 
Mgr.; ~ · P. Gallagher, Pur. Agt.; ] . J. Baker, 
Pers. D1r.; J. L . W1erengo, Pub. 0 1r. 
JACOBS AIRCRAFT ENGINE CO ., 

Pottstown, Pa. 
PERSONNEL : C. J. Abbott, Pres.; J . Story 
Smith, V. Pres. & Secy.; H. B . Knerr, Treas . ; 
C . E . Callander, Pur. Agt.; C. E. Heitman 
Pers. Dir . ' 
KINNER MOTORS, INC., Glendale, Calif. 
PERSONNEL: B . B. Robinson, Pres.; G. Bra
shears, V. Pres;; V. E. Semrau, Secy. & Treas.; 
Earl H erring, v en . Mgr.; G . Edenq uist, Sales 
Mgr. ; Ralph L ee, Pur. Agt.; J ohn B . Shaw, 
Pub. Dir. 
LYCOMING DIV., THE AVIATIOlt CORP., 

652 Oliver St., Williamsport, Pa. 
PERSONNEL: V. Emanuel, Pres. ; W . F. Wise , 
V. Pres. ; L . I. H artmeyer, V. Pres.; R . S. 
Pruitt, Secy.; W. A. Mogensen, Treas.; W. K. 
Cooper, Sales Mgr. 

MENASCO MANUFACTURING CO., 805 E . 
San Ferna ndo Rd . Bttrban.k, Calif. 

P ERSONNE L: R. Insley , J. Royall . 0. E . !ohler . 
V. Pres.;., Robert M iller, Secy. ; E . C. Carlson, 
Trcas. ; l.i. B. Taylor , P u r. Agt . 

PACKARD MOTOR CAR CO., 
1580 E. Grand Blvd ., D e troit, Mich. 

P ERSONNEL : M. M. Gilman , Pres. ; W . M . 
Packer, V .. P res.; H. J. Ferry, Secy. & Treas . ; 
G. T . Chn s topher, Gen. Mgr.; J . H . Marks . 
Pur. Agt . ; C. E. W eiss , Pers . Dir . ; C. !. 
Vanderbu rg , Pub. Dir. 

PHILLIPS AVIATION CO., 
412 W. 6lh St., Los Angeles , Calif. 

P ERSONNEL: J . A . P h illi ps, J r., Pres. & Gen . 
Mgr.; F. R . P~illips , V. P res. ; L . M . P~ill i ps . 
Secy. & Treas. , T. P. W atson , Pur . Agt. , C. H. 
Wilki ns , P ers . Dir. & P ub . Dir. 

PRATT & WHITNEY AIRCRAFT, DIV. OF 
UNITED AIRCRAFT CORP., 
400 S. Mn.in St., E. HartfordJ. Conn. 

PERSONN EL: H. Mansfield H orner, l.ien . M!rr .; 
H . L. H artman, Ass t. Secy . ; W . R . Robbms, 
Asst. Treas .; T . E. Tillinghast, Sales Mgr. ; 
Norman V. Clemen ts, P ub. Mgr. ; J . W . Dun
nell , Pttr. Agt. 

RANGER AffiCRAFT ENGINES, DIV. OF 
FAIRCHILD ENGINE & AIRPLANE 
CORP. Farmingdale, N .Y. 

PERSOKNEL: f. Carl ton Ward~..,Jr., Pres. ; D . B . 
Cox, V. Pres. & Gen. M gr.; w. H. Schwebel. 
Secy. & Treas .; S. A. McClellan , Sales Mgr.; 
B . F . Lickcy, Pers. Dir.; J ohn S t uart , Pub. Oir. 

REARWIN AIRCRAFT & ENGINES, INC. , 
Fairfax Airport, Kansas City Kans. 

PERSONNEL: R. A. Rea r win, Pres .; R . S. R ear
win, V. Pres .; K . R. R earwin, Sccy. & T reas .; 
J. E. Vigus, Gen. Mgr. ; W . B. MacWhirtcr, 
Sales Mgr. ; F . K . Kerns, Pur. Agt. 

THE WARNER AIRCRAFT CORP. 
20263 Hoover Ave. , Detroit, Mich. 

PERSON NEL: W. 0. W a rner, Pres . & Gen . Mgr. ; 
L. A. F aunce, L. A . .M a jner i, V. Pres. ; W . j . 
] arv ie, Secy . & Treas. 

WRIGHT AERONAUTICAL CORP., 
132 Bec.kwilh Ave. , P aterson, N . J. 

PERSONNEL: G. W. Vaughan, Pres. ; J . A. B. 
Smith, V. Pres. ; C . C . King, Treas.; E. S. 
Cramer, Secy.; W . W . Bishop , P ers . D ir . ; 
Phi lip H. Gusta fson, Pub. Dir. 

MANUFACTURERS OF 
ACCESSORIES, PARTS 

AND SUPPLIES 

A 

ABRAMS INSTRUMENT CO., 
606 E. Shiawassee St., Lans ing Mich. 

PERSONNEL: T albert Abrams, Pres. & Sales 
Mgr.; L . Abrams, Secy.; F. G . Christensen, 
Treas .; W. S. Karr, Gen . M gr. & Pers. Dir . ; 
E . P. Ch addock, Pur. Agt. 
PRODUCTS: Stereoscopes; Contour finders; In
tervalometer~; Precision instruments. 
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Motors Dynamotors 

Contro l Devices Superchargers Radio 

Switches Voltage Regulators Generators 

PRECISION-BUlL T ELECTRIC EQUIPMENT 
FOR PRECISION-BUILT AIRCRAFT 

sos 

I N d esigning and building G-E accessories for aircraft , our goal 
is to exceed the precision requirements which are required of 

accessories for high-performance aircraft. Careful attention is paid 
to close tolerances. High-quality materials are used, with accurate 
laboratory control of details that affect size and weight. Capable 
workmen and excellent facilities assure you of well-built devices. 
For informat ion on the accessories shown here or on other types of 
electric equipment for your planes or plants, get in touch with our 
nearest office. Or write General Electric, Schenectady, N. Y. 

GENERAL. ELECTR~.Po 
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Get Quick Service on Headed 
and Threaded Product Needs-

USE THE 

''NATIONAL" ARSENAL 

Goodrich De-Icer Installed with 
N ATI 0 N A L Phillips Recessed Head Screws 

[J.TRUOtD rAIRitf C 

Like many other 
IICElHD scu1 Jeadin ,., aircraft 

amu1 supplie~s, GOOD-
RICH find s Na
tional's J>billips 
R ecessed Head 

Screws "answer the call" for both s p eed and 
safety in the installation of th e ir expertly 
hand-tailored De-Ice r equipment. 

HERE'S THE "NATIONAL" AVIATION LINE 
• Aviation Screws to thcACand 

AN specifications in carbon 
steel, nickel steel and brass. 

• Aviation Nuts, plain, slotted 
and castle. 

• Aviation Wing Nuts, plain 
and drilled. 

• Aviation Cotters, regular 
and corrosion resistants teel. 

• Aviation Bolts • Aviation 
Clevis Bolts ·Aviation Studs. 

• Wood Screws, steel and 
brass. 

• Rivets, all styles and steel. 

~on a 
HEAD6D AND THRrADLD 

AUTOMATIC SCREW MACHINE WORK AS WELL AS HEADED 
AND THREADED SPECIAL PARTS TO SPECIFICATIONS 

THE NATIONAL SCREW & MANUFACTURING CO., CLEVELAND, OHIO 
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* * * * *========================================* * * * * 
* * 
* * 
* * 
* Helping Democracy * 

* 
* 
* 
* 

achieve n1ore safe miles 
in the air! 

B. F. Goodrich Airplane Silvertowns
" the safest airplane tires ever built." 

B. F. Goodrich Expander Tube Brakes 
for greater ground control. 

B. F. Goodrich De-Icers-to help pre
vent ice formation on wings, tail and 
rubber surfaces, etc. 

B. F. Goodrich Parachute Seats
Buller-Sealing Fuel Tanks- Bullet
Sealing Hose-Rivnuts. 

For full information about any 
of the 50 different B. F. Good
rich rlthber products 110-w serv
ing the aviation industry, write 
to B. F. Goodrich, Aeronautical 
Sales Dept., Ak1'Dn, Ohio, or 
Los Angeles, California. 

BF. Goodrich 
FIRST IN RUBBER 

* * * * *=================== 
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ACE HARDWARE MFG. CORP., 
20198 Orleans S t ., Phila d elphia , P a . 

P eRSONNEL: George J ones . Pres ., T rcas. & Gen. 
Mgr.; F. G. Schutz, V . Pres. ; A . W. Engel, 
Secy. & Pur. Agt . ; F . C. Loesche , P ers. D ir. 
PRODUCTS : Mach ine pa r ts ; T ools ; Stampings; 
Assemblies. 

ACME WHITE LEAD & COLOR WORKS, 
8250 St. Aubin S t., D etroit , M ich. 

P ERSONNEL: C . A . C a mpbell, V . Pres . & Gen. 
M gr. ; F . L. Kr:t ap p, Secy. ; R . H. SteP.hens , 
Treas.; A . J . R eiSS , Sales Mgr.; W. T . Glidd e n, 
Pur . Ag t . ; J . Mitchell, Pers . Dir . ; F . J , Schulte, 
Pub . Dir. 
PRODUCTS : Primers ; P ain t s a nd varn ishes ; 
Lacquers; E namels. 

THE ACROTORQUE CO., 
4815 Lerin&ton Ave. , Cleveland, 0. 

P ERSONNEL: G . P . Day, P res. & Treas.; E. D. 
j ackson , V. P res. , Secy . . & Gen . Mgr. ; R . S. 
Atkmson, Mgr .; J , W . Gng~s, Pur. Agt . 
PRODUCTS : Valves ; W indshield wipers . 

ACTUS PRODUCTS CORP., 
14 N. Bleeker St., Mount Vernon, N. Y. 

PERSONN EL: C . W . P rochaska , Pres. ; H . Me 
Caha n, V. P res. ; J . M . R egan, Secy.; H . 
McCarthy, Treas. 
PRODUCTS: Cla mps. 

ADEL PRECISION PRODUCTS CORP., 
10777 Van Owen St., Burbank, Calif . 

P ERSONNEL: H. R . E llinwood , P res. ; H. E. 
Webb , V . Pres.; P . M . Dollard~Secy. & Treas · 
J. L . Reynolds, Gen. Mgr. ; R. ~ · Freeman, Sr:: 
P ur. Agt .; R . S . F urst , P ers. D1r . 
PRODUCTS: Clamps ; Controls ; Ant i-icing equip
me":t ; Motors; Swi!ches ; F asteners; Fi lt ers a nd 
st ramers ; H yd raulic cont rols a nd assemblies ; 
Primers ; Pumps ; Valves . 

ADVANCE SPRING CORP., 
1749 Carroll Ave ., Chicago, Dl. 

PERSONNEL: F. C . Mueller, Pres .; D . E . Mielke , 
V. Pres. & Sales Mgr.; A . D. Mueller, Secy . 
P RODUCTS : Cla mps; Springs ; Small stampings. 

AERO-COUPLING CORP., 
1051 N. Hollywood W ay, Burbank, Cali f. 

PER~ONNEL : A. A. Eisenman, Pres. ; H . M . 
D avis, V. P res. & Gen. Mgr.; A. A . Burckle, 
Secy. 
PRODUCTS: H ydraulic controls and assemblies. 

AERO LEATHER CLOTmNG CO., 
79 Ferry St., Beacon, N . Y. 

P ERSONNEL: Lou is Kramer , J ohn E . L iebman n 
and Abe Wolkowitz, par t ners . ' 
PRODUCTS: Aviation clothing. 

AERO SPARK PLUG CO., INC., 
635 Greenwich St., N ew York, N.Y. 

PERSONN EL : W . E . Blood , Pres. & T reas .; A. 
A . K asarjia n , V. Pre'!_·j A. P. Walker, Secy. ; 
L . R . D ooley, Sales Mgr . ; H . S . Van Cleve, 
P ur. Agt. 
P RODUCTS : Spark plugs. 

AERO SUPPLY MANUFACTURING CO ., 
INC., 611 W . M a in S t. , Corry, P a. 

PERSONNEL : F . N. Ames, Pres.; S . J , Irvine, 
V. Pres., Sales M gr. & Gen . Mgr .; L . E . 
Graham, Secy. & T reas . ; H . W . J ewell, Pur . 
Agt .; H . 0 . Blount, Pers. D ir . & Pub . D ir . 
PRODUCTS : Clamps; Controls; F ilters and 
strainers; Fitt ings; Miscellaneous hardware ; 
Panels ; Par t s ; Propeller parts ; Pumps; Valves. 

AERO T OOL CO ., 
23 1 W . Olive Ave., B urbank, Ca lif. 

P ERSONNEL: L. Deu tsch . Owner; P. E. Holz
man , Gen. 1gr . 
PRODUCTS : Aircrait tools. 

AERO TRADES CO ., 
Roosevelt F ield, Mineo la , N. Y. 

PROD UCTS : Clam!Js; Collector rings. cowls , 
s t reaml ines ; Cow ings ; Engin~ ':"'ounts; Ex
haust manifolds; Fasteners; Fittings: Panels; 
T a il wheel assemblies ; Tanks; Miscellaneous. 

AERO MARINE I NSTRUM E NT CO. , 
385 G erard Ave. , B ronx , N. Y . 

P ERSONNEL: Adolf Urfer, Pres. 
PRODUCTS: Altime ters; Ai r speed indicators ; 

ompasscs ; Tachometers; Gauges. 

AER ONAUTICAL M F G . CORP., 
377--4th St .. Niag ra Fa lls , N. Y. 

P ERso,; NE L: A. M. Pa tterson, Pres . & Trcas. ; 
C. j . Lane , V. Pres. & Gen. !Rr.; S. ]. Lock-
wood , Sccy . . 
PRODUCTS: Cont rols; Fittings; H ydrau lic con· 
trois a nd assem blies ; Pumps ; Va lves . 

AEROPRODUCT S D IY., GENERAL MO-
TORS CORP., Dayton , 0 . 

PERSON NE L: C . E. Wi lson . Pres. ; W . J . Blan 
chard, Gen. M gr.; W . K reitzer , Pur .. Agt.; 
R . Da ly, P crs. D ir.; C. J . P roud , Pub. Dir. 
PRODUCTS: P ropellers. 

AERO QUIP CORP., J a ckson, Mich. 
P ERSONNEL: D on T . McK one , _Pres . ; Chas. 1-f. 
H olleri t h , V . P res .; F. W. Corwm, S~cy. ; W. 
Howe, T reas.; M . vy . Brnnd.a u , Ch 1ef En!{. 
PRODUCTS: Self-scaling cou ph ngs; Hose fittmgs 
Flexible hose line assemblies . 

AGAWAM AIR CRAFT PRODUCTS, INC ., 
Sag Harbor, N.Y. . 

P ERSON NEL: Albert P. Locmng, P res .; G. A. 
D ippel, F actor )!' Supt.; A . H . Butt•, Pur. Ag t. 
PRODUCTS: F1ttmgs; P art s. 

AH LBERG BEARING CO ., 
3025 W. 47th S t ., Clticago, Ill. 

P ERSONNE L: C. J . Bender, P res . ; F . 0. Bu rk
holder , V. Pres .; P . F . McGu inn . Secy . & Pur. 
Agt. ; L . J . B ehm, Treas . ; C. W . P earsall , Sales 
Mgr . 
P RODUCTS : Bearings. 

AIR ASSOCIATES, INC. , B end ix , N . J . 
P ERSONN EL: F . G. Coburn, P res.; H . I. Crow, 
V . Pres. & Sales Mgr.; G. S. Kleverstrom. Secy. 
& Treas .; P . Smith, Pur. Ag t .; R . D . Colli ns, 
P ers . Dir. 
PRODUCTS : Cla mps; Controls ; Covers; De -ic~r 
equ ipment ; Motors ; Switc~es ; F~steners ; Fil 
t ers a nd st ra iners ; F irst a id equ ipment ; F it 
tings ; F lares; Goggles ; H elmets ; H yd r.a uhc 
cont rols a nd assembl ies ; I nstrument~; M isc.el
laneous hardware ; Miscellaneous enfl' 111e equip
men t· P arts · Primers ; P u mps; Radios; Safety 
helts; 'Tail wheel assemblies ; Wheels and brakes. 

AIR REDUCTION SALES CO., 
60 E. 42nd St., N ew York, N: Y. 

PRODUCTS: Landing and navigatiOn ligh ts ; 
Miscella neous . 

AIR- SAFE AIRCRAFT INSTRUME NT CO ., 
6309 Wilshire Blvd ., Los Angeles, Ca lif. 

PERSONNEL: J . F . Carssow, Pres.; W . B . 
Carssow, Secy . & T reas. 
PRODUCTS: Inst ru men ts. 
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d Ens th e wildc:ot a fter "hich 
it bns bceu u nm e J , the fo rm idab le 

Grnmmau F~F- 3 U.S. NAVY F IGIIT EH 
Loasts an cnviublc reco rd iu the day-i n, 

duy-ont perform ance of it s grue ll ing tnsk. 

J 
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Below: Part of a battery of 
A W A G rin ders shipped to 
Ford for P. & W. engine pro
duction. 

In airplane engine production and maintenance HALL ECCENTRIC 
Valve Sui Grinders have been adopted because of the Rner precision 
and Rnish obtained with greater speed. Here is a partial list of HALL 
users: FORD (Pratt & Whitney Engines), PACKARD (Roll s-Royce 
and Marine Enslnes), BUICK (P. & W. Engines), CHEVROLET (P. & 
W. Engines), ELECTRO-MOTIVE CORP., PRA TI & WHITNEY 
(Canada) .I. PRA TI & WHITNEY (Australia), WRIGHT (Canada), 
GUIBER:.ON Diesel Engine Co., LYCOMING, RANGER, 
MENASCO, CONTINENTAL, PAN-AMERICAN AIR-
WAYS, PENNSYLVANIA CENTRAL AIRLINES, 
ROLLS-ROYCE (England) ARMSTRONG-SIDDELEY 
(England), DeHAVILAND (England), U. S. AIR CORPS, 
U. S. NAVY, U. S. TANK CORPS, R. A. F., R. C. A. F. 

AI right: HALL A W A Uni
versal Dual type ECCENTRIC 
Grinder sel up lor wet grind
Ing valve scats In Allison 
engine. 

At left: HALL AWA 
Universal Dual type 
Grinder shown above set 
up lor wet grinding of 
seats in radial cylinders. 

Right: HALL 
ECCENTRIC 
Grinder as bu ilt 
for Packard air
plane and marine 
engine produc
tion. 

Left : AW wet type EC
CENTRIC Grinder. Made 
in production and service 
types . Operator can 
" blind " grind valve stab 
to Rnesl precision and An
ish without losing time by 
repeated grind ing and 
gauging operations. 

Left: E. J . A. ECCEN
TRIC Grinder for pro
duction or service of 
valve seals located deep 
In in-line cylinders. 

Right: HALL 
Model BOA Wet 
Type Valve Re
lacer. Has dual 
motors with r heo
stat control lor 
work head motor. 
Has Micrometer 
Feed. Provides 
Rnish and preci
sion to match 
HALL-ground 
valve seats. 

WRITE FOR CATALOG 
Write lor catalog or put your particular grinding 
problem up to HALL Engineers as scores of 
others have done, 

THE HALL MANUFACTURING CO., TOLEDO, OHIO, U. S. A. 
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W-670 
Series 
220 HP 

50 HP, 65 HP 
75 HP, 80 HP 

~..,. THE RESULT OF 
CONTINENTAL'S 
ABILITY TO 
CREATE ••• TO 
DESIGN AND 
TO EXECUTE 

SII 
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AIR TRANSPORT EQUIPMENT, INC., 
Roosevelt Field, Hangar 20-A, Garden 
City, N . Y. 

PERSONNEL: A. A . P edu, Pres ., Secy. & Gen. 
Mgr.; M. Bammann, V. Pres ., Treas., & Pur. 
Agt . 
PRODUCTS: F loats, skii s; Goggles· Heaters ; Log 
books; Miscellaneous hardwarei Propellers and 
propeller parts; Radios ; Tail wneel aasemblies . 

AIRCRAFT ACCESSORIES CORP., 
166 W . Olive Ave., Burbank, Calif. 

PERSONNEL: R. C. W a lker, Pres .; T . E . Colv in, 
V. Pres. & Gen. M gr. ; W. J. Hosmer, Secy. ; 
J. A. H abegger, Treas. ; F. Salt, Pur. Agt.; 
W . A. Cooke, P ers. Dir. 
PRODUCTS: H yd raulic controls and assemblies · 
Pumps; Valves; Vibra tion d a mpers. ' 

AIRCRAFT ACCESSORIES CORP. OF MIS-
SOURI, Fairfax and Funston Rds., 
Kansas City, Kans. 

P ERSONNEL: R. C. Walker, Pres. & Gen. Mgr.; 
W. R . Willia mson, Treas .; R. S. Van Cleve , 
Sales Mgr. ; H. E. Slade, Pur. Agt.; W. A. 
Cooke, Pers. Dir. 
PRODUCTS : Hydraulic controls and assemblies· 
Propeller tes t equipment; Radios ; Antennae: 

AIRCRAFT & MARINE SPECIALTY CO., 
302 S. Central Ave., Baltimore Md. 

PERSONNEL: H. D . B aldwin, Pres.; H. Ham
mond, Secy.; R. B . Smithers, Treas.; J. R. 
Speer, Jr., Sales Mgr. 
PRODUCTS : D e-icer equipment; Miscellaneous 
hardware;,._ Miscellaneous engine equipment; 
Panels ; !:'arts; Stampings; Sub-nss;Qmblies· 
Tanks. ' 

AIRCRAFT COMPONENTS, INC., 
8000 Woodley Ave., Van Nuys, Calif. 

PERSONNEL: G. G. Budwig, Pres. & Gen. Mgr.; 
~- Comegys, V: Pres.; J. N. Comb•. Secy. & 
[reas. ; K . ]. WJlson, Sales Mgr.; G. Weisberg, 
Pur. Agt.; 'E. J . Prevost, Pers. Dir. 
PRODUCTS: Ammunition boxes and counters· 
Bomb racks; ClamP.s; Cowlings ; Engin~ 
mounts; Exhaust m anifolds· Seats · Stampings· 
Sub-assemblies; Tanks. ' ' ' 

AIRCRAFT ENGINEERING PRODUCTS, 
INC., 2 Ackerman Ave., Clifton N. J. 

PERSONNEL : A. G. Roth, Pres., Secy. & Gen. 
Mgr.·'sL. E . Amann, V. Pres . & Treas.; E. T. 
Den ley~er, Sales Mgr.; G . J3.oth, Pur. Agt. 
& P ers. Drr .; ]. Roche, Pub. Dtr. 
PRODUCTS: Controls; D e-icer equipment ; Fit
tmgs; Hydraulic controls and assemblies; Mis
cellaneous hardware; Pumps; Valves . 

AIRCRAFT HARDWARE MFG. CO ., INC. 
1381 Lafayette Ave., New York, N. Y. 

PERSONNEL: 0. Mazzei, Pres. & Gen . Mgr.· M. 
Bresciani, V. Pres.; A. Babboni. Secy. & Pur. 
Agt .; S. Mazzei, 'rreas.; F. Buhling, Sales Mgr. 
PRODUCTS: Machme products; Hardware. 

AIRCRAFT MACWNERY CORP., 
332 N. First St., Burbank, Calif. 

PERSONNEL: Jerome Robins, Pres. & Gen. 
Mgr.; R. A. Speed, V. Pre•. ; G . C. Hewitt 
Secy., Treas. & Pu.r . Agt.; R. R. Davis, Sale~ 
Mgr. 
PRODUCTS: Milling machines. 

AIRCRAFT MECHANICS, INC., 
Colorado Springs, Colo. 

PERSONNEL: P. W . 1'1 ichols, Pres.; M. A. 
Oblander, Treas. 
PRODUCTS: Controls; Engine mounts; Landing 
gears; Parts; Tail wheel assemblies; Drop 
foq~iniB. 

AIRCRAFT PRODUCTS AND EQUIPMENT 
CORP., Fra nk lin & Lacey S ts., W est 
Ches ter, P a. 

PERSONNEL: R. S . J ett . Pres. ; E . K. Gray , 
V. Pres. & Pu r . Agt.; P. C . J ett, Secy. ; ]. H . 
Stephens, Treas. & G en . Mg r. 
P RODUCTS: L anding gears ; Starters ; T a il wheel 
assemblies. 

AIRCRAFT SCREW PRODUCTS CO., INC., 
47-23 - 35th St., Long I s la nd City , N. Y. 

PERSONNEL : B. Sack, V. Pres. ; E . P. H u isking, 
Pu.r. Agt.; H. W . Cram , Sales Mgr. 
PRODUCTS: Miscell a neous ; Screw Thread S}•S· 
t ern. 

AIRCRAFT TOOLS, INC ., 
750 E. Gage Ave ., Los Angeles Calif . 

PERSOI'<NEL: W. E. M iller , Pres . ; E . V. 1iller, 
V. Pres . & Sales Mgr ._; G . E. La Follette, Secy . 
& Treas.; G. W. P cnmnn . G en. Mgr. ; ]. H. 
Glassman, Pur. Agt.; R . L . Fer rucci , Pers. D ir. ; 
H . Marquis . Pub. Dir. 
PRODUCTS: Riveting equipment; Dies ; Cut ters ; 
Sheet holders. 

AIRCRAFT WELDERS, INC., 
530 East Second, Wichita , Kans. 

PERSONNEL: 0. A. Sutton, Pres ., Treas . & Gen. 
Mgr.; W. P . Innes , J r ., V. Pres.; P . R. Ki tch . 
Secy . 
PRODUCTS : Collecto r r ings , cowls . s tream lines; 
Engine mounts ; E :<ha ust ma nifold s ; Landing 
gears; Panels ; Pa rts; Sea ts ; T a il wheel assem
blies; Tanks. 

AIRESEARCH MANUFACTURING CO., DIV. 
OF THE GARRETT CORP., 
9851 Sepulveda Blvd., Inglewood Calif. 

PERSONNEL:] . C . Garre tt, Pres .; W . C. Brown
lee, V. Pres., Treas. & Gen. Mgr .; W. C . Whtte
b ead, Secy.; L. B. Willi am~ . Sales Mw.; ]. B. 
Meyer, Pur. Agt.; N. Loomts , P ers. Dtr.; T . D. 
D a rlington, Pub. Dir. 
PRODUCTS: Radiators ; Valves; Aftercoolers ; 
Intercoolers; Regulators. 

AIRWAY MFG. CORP., 
410 Frelinghuysen Ave., N ewark, N. ]. 

PERSONNEL: J. Gurwin, Pres. & Sales Mgr .; 
] . Schiller, V. Pre.s ., Secy., Treas. & Gen. M gr. 
PRODUCTS: Engine, cockpit and windshield 
covers; P a nel!!.i. Parachutes ; Safety belts ; Seats; 
Tow targets; Jjags; Tents . 

ALADDIN RADIO INDUSTRIES, INC., 
501 West 35th St., Chicago, Ill. 

PERSONNEL: V. S. J ohnson, Pres. ; ]. C. M c
Ginley, V. Pres. & Gen. M gr.; A . .J. Dudle , 
Pur. Agt.; W. C. Matthews, Pers. Dtr. 
PRODUCTS: Radio frequency apparatus . 

ALL AMERICAN AIRCRAFT PRODUCTS, 
INC., 1207 Euclid Ave., Long Bench, 
Calif. 

PERSONNEL: G . R. Adler, Pres.; E. Adler, V. 
Pres. & Gen. Mgr..i C. F. Bittel, Secy.; K . E . 
Robertson, Treas. c:!C Pur. Agt . 
PRODUCTS: Bomb racks; Collector rings, cowls, 
streamlines; Controls; Cowlingsi Float•, ekiis; 
Stnmpings; Sub-assemblies ; Tanl<s. 

ALL-WEATHER SPRINGS, 
72 Washington St., New York N.Y. 

PERSONNEL: J. W. Rockefeller, Jr., Gen. Mgr. 
PRODUCTS: Instrument springs. 
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This is a new, basic development in screw threads in which 
a thread lining, consisting of a precision shaped spring wire 
insert, is employed between the t.apped hole and the mating 
screw. This insert protects the tapped hole from wear and 
abrasion in materials of low tensile strength such as aluminum, 
magnesium, etc. It prevents thread stripping and substantially 
increases the holding power of tapped holes in light alloys. 
The insert also provides an anti-friction surface between the 
mating threaded parts, thereby insuring smooth screw engage
ment. It also permits the use of a circular section thread 
groove on the screw or bolt, resulting in screw members of 
maximum static and dynamic strength. The Aero-Thread 
Screw Thread System has been adopted as standard practice 
by many manufacturers of aircraft engines, parts and acces
sories. Send for specification Folder containing complete 
specifications of the "Aero-Thread" Screw Thread System . 

AIRCRAFT SCREW PRODUCTS COMPANY, INC. 
47·23 35th STREET LONG ISLAND CITY, N.Y., N. Y. 

THE 

HOMESTEAD 
INSULATION 

co. 
INDUSTRIAL SOUND 

CONTROL 
FOR 

AIRCRAFT ENGINE 
& PROPELLER TEST 

CELLS & OTHER 
INDUSTRIAL NOISES 

SOUNDPROOFING 
ENGINEERS & 

CONTRACTORS 

HARTFORD, CONN. 

FOUR-BLADE 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 uniform engine per-

Formance. 

HARTZELL 
PROPELLER CO. 
Piqua, Ohio, U. S. A. 

UNITY FOR DEFENSE 
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It's GORTON For 

PROFILING 
MILLING AND 
DUPLICATING 

IN AIRCRAFT PRODUCTION ( Abor>?) A J c rv e;c-
amples of th e routin g, 
profilin g and en gra t:· 

E ugine makers, in trument in• done by Gorton 
ma k e r s, accessory maker~ , and m achines. 
fabricators in the Uuitcd State ' aircraft in
du try rely on Gorton. machines for the accu
racy and p eed s o necc sary to t heir production. 

Call on Gorton to help you w ith 
any problem of engraving, pro
filing, milling a nd duplic t ing . 

(ll ig.lr t) Tlris Gorton i"' 
millin g trian gular end· 
tie5 i n an aircraft engine 
articulat ing rod. 

GEORGE GORTON MACHINE CO. 
1331 RACINE STREET, RACINE, WISCONSIN, U . S. A. 

MOORE EAST,VOOD & CO. 

DAYTON OHIO. 

Manufacturers of Airplane Parts, 

Especially Armament Equipment 

for past 18 years - Contractors 

For Army, Navy, and Leading 

Airplane Companies. 
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ALLEN ELECTRIC AND EQUIPMENT CO., 
2101-2117 N. Pitcher St., Kalamazoo, 
Mich. 

PERSONNEL: G. H . Allen, Pres. ; L . F . Woolman, 
V . Pres . & Sales Mgr . ; M. E . McMartin. Secy . 
& Gen . M gr.; A . Higdon, Treas .; R. Aldrich, 
Pur. A~.; L . F eltes , P crs . Dir.; D . Howard, 
Pub. D1r. 
PRODUCTS: Engine t esters ; Cell testers; Charg
ers ; W elders . 

ALLEGHENY LUDLUM STEEL CORP., 
2319 Oliver Bldg., Pittsburgh, Pa. 

P ERSONNEL: H. G. Ba tcheller, Pres.; W. A . 
Givens, V. Pres. ;E. ] . H anley, Secy. & Treas .; 
R. M . Allen, Sa les Mgr.; E . L. McGraw, Pur. 
Agt . 
PRODUCTS : Steel. 

ALLIED AVIATION CORP., Balti more Md. 
PERSONNE L: R . E. Breed, Pres .; B. Litchfield, 
V. Pres. & Gen. Mgr . ; Kurt Winters , Secy. & 
Treas;i. W. Rich, Pur . Agt. ; S. C . Register, 
Pers. vir. 
PRODUCTS: Stream lines ; Cowlings ; F loats, skiis ; 
P anels; P a rts; Propeller parts ; Miscellaneous. 

ALLITH-PROUTY INC., 
819 N. Bowman Ave., Danville , Dl. 

PERSONNEL: D . E. Willa rd, Pres.; A. Mac
donald, Secy . & Treas. ; R. B. Older, Gen . Mgr. 
& Pur. Agt.; N. B. H a rt , Sales Mgr. 
P RODUCTS : H ardware. 

ALOFS MANUFACTURING CO., 1615 Madi
son Ave., S . E ., Grand Rapids, Mich. 

PERSONNI':L: H. G. Alofs , Gen . Mgr. 
PRODUCTS: Stampings ; Dies ; F ixt ures. 

ALPHA METAL & ROLLING MILLS, INC., 
363 Hudson Ave., Brooklyn, N. Y. 

PERSONNEL: I. I. Shonberg, Pres . & Treas .; 
H . Shonberg, V. Pres. & Secy . 
PRODUCTS: Landing gears; Tanks. 

ALUMINUM COMPANY OF AMERICA, 
801 Gulf Bldg., Pittsburgh, Pa. 

PERSONNEL: F . C . Pyne, Avia tion Dept. 
PRODUCTS: Aluminum a lloys. 

ALUMINUM INDUSTRIES, INC., 
2416-38 Beekman St., Cincinnati, 0 . 

P ERSONNE L: J ohn Eckerle, Pres .; M.A. Beck
mann, V. Pres. ; R. T. Mesker, Secy. ; H . J, 
H ater, Treas . & Gen. Mgr.; C . C. Rensing, 
Sales Engr .; E . F. Eckerle, Pur. Agt.; J. Hubert 
Cuni , Pers. Dir.; B . V. Keller, Pub. Dir . 
PRODUCTS: Castings; Pistons; Pins; Valves. 

AMERICAN AIRPORT EQUIPMENT CO., 
5958-60 Washington Blvd., Chicago, m. 

P ERSONNEL: George F. K elly, Gen. Mgr. 
PRODUCTS: Indicators ; Cones; Overhaul stands· 
Directional signs. ' 

AMERICAN BOSCH CORP., 
3664 Main St., Springfield, Mass. 

PERSONNEL: D . P , H ess, Pres. ; F. N. Perry, 
V. Pres. ; R. A. Wtckes, Secy . & Treas. ; T. J, 
Kiely, Sales Mgr.; W. T. Barton, Pur. Agt.; 
A. B. Howe, Pers. D1r.; G. W . Carlson, Pub. 
Dir. 
PRODUCTS: Magnetos; Fuel injection equip
ment. 

AMERICAN CELLULOSE CO ., 
P. 0 . Box 506, Indianapolis Ind . 

PERSONNEL: Louis R . Screinsky, Gen. Mgr. 
PRODUCTS: Plastics; Protective coverings. 

AMERICAN FOUNDRY & FURNACE CO., 
Bloomington, Ul. 

P ERSONNE L: L. G . Whitmer , Pres.; H. A. Soper, 
V. Pres .; R . P . W hitmer, Secy. . . . . 
PRODUCTS : H eaters; Blowers; Ai r cond1t10rung 
units; Ven t ilating specialties. 

AMERICAN INSTRUMENT CO., 
Silver Spring, Md. 

PERSON NEL: L. Freeman and W . H . R eynolds , 
part ners ; Chas . L . Schuettler , Sales Mgr. & 
Pub. Dir. 
P ROD UCTS : H eaters ; I nstruments; Ind icators; 
Gages. 

AMERICAN MACffiNE & METALS, INC ., 
East Moli.ne , ru . 

P ERSONNE L: P . G. M umford, Pres. ; J. C. 
Vander P yl, V . Pres .. Secy. & Gen. Mgr.; H. T. 
Mc Meekin , T reas. ; W ayne . •l endell, Sa les 
Mgr . ; S. H . D ekker , Pu r . Agt.; J . Bauersfield, 
P ers . Dir . ; R. Denm an , Pub . D ir. . . 
PRODUCTS : T esting machines; Fa ns ; Ventllatmg 
equipment. 

AMERICAN NICKELOID COMPANY, 
Peru, Dl. 

PERSONNEL: F . M . Maze , Pres. ; C. C . Struever , 
V. Pres . & Gen. M gr . ; J am es M a.ze , Secy. ; 
H amilton Maze , Treas .; C . B. Meng. H . L . 
Decker, Pur. Agt .; M. Poma tto, Pub . Dir. 
PRODUCTS : Metals . 

AMERICAN OPTICAL CO ., 
Southbridge, Mass. 

P ERSONNEL: G. B. W ells , P res.; Ira !II ashe r , 
V. Pres . & Gen. M gr.; A . T. W eUs, Secy. ; E . E. 
Williams Treas.· C. 0. Cozzens , Sa les Mgr. ; 
G, P . Br~ckway, Pur. Ag! ._; R . Parki nson, P ers. 
D1r. ; R. Gentzler, Pub. D1r. . . 
PRODUCTS: Goggles ; Safety clothmg ; W eldmg 
h elmets; R espirato rs . 

AMERICAN PAULIN SYSTEM, 
1847 S. Flower St., Los Angeles, Calli. 

PERSONNE L: A. F. Munter, Pres. , Treas. & 
Gen. Mgr. ; H . A. Munte~. V. Pres.; W . L . 
SampleJ Secy. ; R. W. Cnswell, Sales M gr . ; 
E. G. Larson , Pur. Agt. & Pers. D1r. ; E. F . 
Franklin, Pub. Dir. 
P RODUCTS: Instrumente; Alti meters; I ndica
tors. 

AMERICAN PHENOLIC CORP., 
1830 South 54th St., Chicago, Dl. 

PERSONNEL: A. J . Schmitt, Pres. & Sales Mgr.; 
D. B. Alexander, V . Pres. & Gen. Mgr.; E. G. 
J ohnson, Pur. Agt . ; C . Overman, Pers. Dir. 
PRODUCTS: Connectors ; Conduits; Cables. 

AMERICAN PROPELLER CORP., 
Toledo, 0. 

PERSONNEL: W. F . Wise, Pres.; R. C . Hicks, 
Treas. ; D. T. Waltz, Pur. Agt.; J. D. Young, 
Pers. Dir. 
PRODUCTS: Propellers. 

THE AMERICAN ROLLING MILL CO., 
703 Curtis St., Middletown 0. 

PERSONNEL: C . R. H ook, Pres.; C. Verity, V. 
Pres. & Gen. Mgr. ; W. D. Vorhis, Secy. ; M.A. 
Brawley, Treas.; J. A. Ingwersen, Sales Mgr.;· 
N. Ebersole, Pur. Agt.; C. H . Murray , Pers . 
Dir. 
PRODUCTS: Stai nless steels; Steel sheets. 
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Primary Trainers ••• 
For pilots training in CPTP and soon to fly 

America's finest military planes. 

* 
* 

... * * 

Precision Units 

* 

• • • 
That add to the performance and efficiency 

of fighting planes in service with our land 

and sea air-arm. 

Experimental ••• 
Development and research in aircraft and 

sc;:tfety devices for the advancement of com

mercial and private flying . 

.. * * 

* 
ALL are Interstate contributions to National Defense and 
the Nation's supremacy in the future of Aviation. 

INTERSTATE 
INTERSTATE AIRCRAFT & ENGINEERING CORPORATION 
EL SEGUNDO, CALIFORNIA • FAIRFAX FIELD, KANSAS CITY 



sr8 DIRECfORY SECTION 

AMERICAN SCREW CO., 
21 Stevens St., Providence, R. I. 

PERSONNEL: Paul C . Nicholson, Pres .; E . E. 
Clark, V. Pres. & Gen. Mgr.; J. F . Doherty, 
Secy.; E. W. L ane, Tren.s .; C. 0. Drayton, 
Sales Mgr.; W . A. Smedley, Pur. Agt.; J. A. 
Beauregard, Pers. Dir.; H. Mayoh, Pub. Dir. 
PRODUCTS: Screws; Fasteners. 

AMERICAN STEEL AND WIRE CO., 
Rockefeller Bldg., Cleveland, 0 . 

PERSONNEL: C. F . Hood,~. Pres .~ ~ · B . J ordan, 
V. Pres.; A. F. Allen, ::>ecy. <£ freas. ; J oh n 
May, Sales Mgr. ; F . B. Chesney, Pur. Agt . 
PRODUCTS: Cables ; Bars; Fence ; Springs ; 
Ropes; Nails. 

AMERICAN TUBE BENDING CO., INC., 
5 Lawrence St., New Haven, Conn. 

PERSONNEL: H. W. Jones , Pres . & Treas. ; 
E. W. Stolz , Secy.;_A. F. Cewe, Pur. Agt.; R. H. 
Hanabury, Pers. vir. 
PRODUCTS: Collector rings, cowls, s treaml.ines ; 
Control sticks and wheels; Engine mounts ; E x
h.aust m~nifolds; Manifolds ; Miscellaneous en
gme eqwpment. 

AMPCO METAL, INC., 
1745 S. 38th St., Milwaukee, Wise. 

PERSONNEL: C. J. Zaiser, Pres. & Gen. Mgr. ; 
R. H. Kunz, V. Pres.; R. W. Uecker, Secy. & 
TreasA· J, D. Zaiser, Sales Mgr.; C. H. Dawley, 
Pur. gt.; N. Krogsund, Pers. Dir.; G. S. 
Hamilton, Pub. Dir. 
PRODUCTS: Castings ; Parts . 

ANCHOR POST FENCE CO., 
6500 Eastern Ave., Baltimore, Md. 

PERSONNEL: W. F . Brannan, Pres. ; R. D . 
Logee, V. Pres. & Sales Mgr.; Carlton R. 
McCarthy, Secy.; C. W. Burton, Jr ., Treas. ; 
C, A. Bishop, Pur. Agt.; M. J, Donahue, Pub . 
D1r. 
PRODUCTS: Ammunition boxes and counters ; 
Fences. 

E. F. ANDREWS LABORATORIES, 
4367 Oakenwald Ave., Chicago, Ill. 

PERSONNEL: E . F. Andrews, Eng. Dir. 
PRODUCTS: Motors; Radios; Miscellaneous. 

ANEMOSTAT CORPORATION OF AMER-
ICA, 10 E. 39th St., New York, N.Y. 

PERSONNEL: A. Rust-Oppenheim, Pres .; F. J, 
Kurth, V. Pres.; J . C. And.erer, Treas. ; J· B . 
Hewett, Sales M~r.; R. Bassm, Pur. Agt.; . W. 
Molitor, Pub. D1r. 
PRODUCTS: High velocity air diffusers. 

THE APEX MACffiNE & TOOL CO., 
1025 S. Patterson Blvd., Dayton, 0. 

PERSONNEL: Carl A. Lange, Pres. & Gen. Mgr.; 
Walter N . Frank, V. Pres;.; E. S. Newlin, Secy. 
& Treas. ; Paul R. Baker, ::>ales Mgr. ; Harry G. 
Fischer, Pur. Agt. 
PRODUCTS: Universal joints. 

APPLETON ELECTRIC CO., 1701-1729 Wel-
lington Ave., Chicago, Dl. 

PERSONNEL: A. I. Appleton, Pres., V . Pres. & 
Treas.; J. V. Painter, Secy. ; M . J, Whitfield, 
Sales Mgr.; W. A. Robertson, Pur. Agt.; C. A. 
Bloom, Pub. Dir. 
PRODUCTS : Electrical conduit fittings; Hose. 

AQUA SYSTEMS, INC., 
385 Gerard Ave., New York, N.Y. 

PERSONNEL: R. K. Blanchard, Pres.; A. C. 
Kaestn-:r, V. Pres., Secy. & Sales Mgr.i._H. W. 
Ballantme, Treas. ; W. J , Peter, Ch. J!;ng. & 
Pur. Agt.; R. W. Ballantine, Pub. Dir. 
PRODUCTS: Installation of refueling systems. 

THE ARCO CO., 
7301 Bessemer Ave. Cleveland, 0 . 

PERSONNEL: H. E. Wise, Pres. ; P. L . H e, t.er, 
V. Pres. ; E . Spoerry, Jr .. Sccy. & Trea.• . : L .. J. 
Esther.!. Pur . Ag t .; G. E. Relph, Pers. D1r.; 
E. R. Kight.er, Pub . Dir. 
PRODUCTS: Primers ; Finishes . 

ARENS CONTROLS INC.1 2253 S. Hals ted St., Chicago, Ill. 
PERSONN EL: C. A. Arens~ Pres . & Treas.; C. 
Norton, V. Pres., Secy . <£ Gen. [gr. ; C . E. 
Otto, Sa.les Mgr . .i.. W. L . H agen . P ur . Ag l.; ~· 
J ohnston, Pers . vir . ; F. C. Nahser, Pub. D1r. 
PRODUCTS: Controls ; tfiscellaneous engine 
equipment ; R adio shielding and equipment. 

ARMSTRONG CORK CO ., Lancaste r, Pa . 
P ERSONNEL: H. W . Prentis , Jr., Pres . ; F. L . 
Suter, V. Pres . ; C. D . Armstrong, Secy. ; K. 
Powlison, Treas. ; F. E. Stevens, Gen. 1gr. ; 
W. B. Tucker, Sales Mgr.· R. A_. Ba rton, 
Pu.r. Agt . ; J. J . Evans , Jr ., Pcrs. D1r.; W . D. 
Shilling, Pub. Dir. 
PRODUCTS: Gaskets ; Washers ; Seals. 

THE ARO EQUIPMENT CORP., Brya n, 0 . 
PERSONNE L: J, C. Ma rkey, P res. ; J.P . J ohnson, 
V. Pres .; L . L. H awk, Treas.; C. W. Gmter, 
Works Mgr.; G . J. Brew, Sales Mgr . ; C. H. 
Rice, Pur. Agt. · C. E. I hn e. Pub. D1r. . 
PRODUCTS : Hydraulic controls a nd ~embhes ; 
Propeller parts; Pumps ; Sub-assemblies ; Valves ; 
Miscellaneous. 

ARROW-HART & HEGEMAN ELECTRIC 
CO., 103 Hawthorn St., Hartford, Conn. 

P ERSONNEL:;. R .. Cook, Pr~. ; S. P . Will iams: 
V. Pres .; E . . Gner, Secy.; 1 . A. I nch , Treas. , 
G. C. Barry, Sales Mgr. ; N .. P . Belcourt, Pu r. 
Agt.; H. J. Cook, Pers. D1r.; R. N. Peck, 
Pub. Dir. 
PRODUCTS: Switches. 

ASSOCIATED FOUNDRIES & MANUFAC
TURERS, INC., 503-507 West 56th St., 
New York, N.Y. 

PERSONNEL: J, L. Hutchinson, Pres. 
PRODUCTS: Ammunition boxes and counters ; 
Bomb racks; Clamps ; Covers; Fittings ; F la res; 
Floats · Skiis ; H elmets; M iscella neous hard
ware; Miscellaneous engine equipme~t; Parts ; 
Propellers and propeller parts ; Stam pmgs ; Sub
assemblies; Tanks ; Miscella neous work. 

E. C. ATKINS AND CO., 
402 S. Dlinois St., Indianapolis, Ind. 

PERSONNEL: H. C. Atkins, Pres. & Gen . Mgr. ; 
E. C. Atkins, V. Pres. ; D. H. Potter, Secy. & 
Treas.; K . W. Atkins, V. Pres. & Sales Mgr. ; 
M. M. Poole, Pur. Agt.; C. E. Woods, Pers . 
Dir.; M. W. Dallas, Pub. Dir. 
PRODUCTS: Valves; Armor plate; Saw tools. 

ATLANTIC INDIA RUBBER WORKS, INC ., 
1453 West Van Buren St., Chicago, Dl. 

PERSONNEL: C. 0 . Moore, Pres. ; R. V. Kline, 
V. Pres. ; M. E. Moore, Secy.; W . G . Linard, 
Sales Mgr. & Pur. Agt. 

ATLAS BRASS FOUNDRY, 
1901 Santa Fe Ave., Los Angeles, Calif. 

PERSONNEl. : Frank Anderson, Pres .; E . Pren
tice, V. Pres.; M . M. Anderson, Secy. ; Stanley 
Frase, Treas. 
PRODUCTS: Bearings . 

ATLAS DROP FORGE CO., Lansing, Mich. 
PERSONNEL: R. H . Scott, Pres. & Gen. Mgr.; 
J , W . Hubbard, Asst. Secy.; N. R. Buckingham , 
Sales Mgr.; A. 0. Peterson, Pur. Agt. 
PRODUCTS: Drop forgings. 
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THE D . L. AULD CO. Columb~s 0., 
PERSONNE L: S. G . Brooks. Pres. & Gen. Mgr. ; 
G. Mau, V. Pres. & Sales Mgr:..i H. E. Auld, 
Secy.; C . R. Kimmel. T reas.; ;::, . G . Brooks, 
Gen . Mqr. ; F. H . Auld, Pur. Agt. 
PRODUCTS: Panels ; S tampings. 

AULT & WIBORG CORP., 
1754 Dana Ave ., Cincinnati, 0. 

PERSONNEL: J. R . E sposito, Pres. ; M. W . 
Frishkorn, V. Pres.; W. Wright, Secy. ; H . 
Dunne, Treas.; J. G. Morris, Gen . Mgr.; H. B. 
Bond, Sales Mg~ . ; W. F . Saas , Pur. Agt~_M. J. 
Cleary, Pers. D1r.; D . Donovan, Pub. U1r. 
PRODUCTS: Primers; Enamels; Dopes. 

THE AUSTIN CO., 
16112 Euclid Ave., Cleveland, 0., 

P ERSONNEL: G . A. Bryan t, Pres. ; G. W . 
P la isted, V. Pres.; A. S. Austin, Secy. ; C. W. 
Kinnison, Trcas . 
PRODUCTS: Design and construction of fac
tories, hangars, wind tunnels , ai rports. 

AUTOMATIC ELECTRIC CO ., 
1033 W. Van Buren St., Chicago, Ill. 

P ERSONNE L: P. W . Conrad, Pres. ; W . J . Cav
erly, V. Pres. ; C . S. Cadwell , Sa les Mgr. ; 
W_. E . A. Nottorf, Pur. Agt.; ~ - C . Scepe, P ers . 
D1r.; H . E . Clapham, Pub. D1 r. 
PRODUCTS: Controls; Instruments. 

THE AVEY DRILLING MACffiNE CO., 
Cincinnati, 0. 

PERSONNEL: L . B. Pa tterson, Pres. & Treas.; 
G. K. McKee, V. Pres. & Gen. Mgr.; D. A. 
Patterson, Secy.; J. E. Shriver, Sales Mgr.; 
] . M . Moore. Pur. Agt. 
PRODUCTS: Machine tools; Drilling machines. 

B 

THE B. G. CORP., 
136 W. 52nd St., New York, N.Y. 

PERSONNEL: R . Goldsmith, Pres., Treas. & 
Gen. M gr.; L . L. Goldsmith, V. Pres .; T. S. 
Mack , Secy .; K. S. Lindsay, Sales M gr.; M. 
Miller, Pur. Agt . ; H. C. Redden, P ers. Dir. 
PRODUCTS : Spark plugs. 

B. H. AIRCRAFT CO., 27-01 Bridge Plaza N., 
Long Island City, N.Y. 

PERSONNEL: Seymour J. Baum & Edwin Huck, 
~artners . 

PRODUCTS : Ammunition boxes and counters; 
Collector rings, cowls, streamlines; Engine 
mounts; Exhaust manifolds ; Floats; P arts . 

SEMON BACHE & CO., 
636 Greenwich St., New York, N.Y. 

PERSONNE L: Joe Dreyfuss, Pres.· B . Newton, 
V. Pres.; R. M . Dreyfuss , Secy.j E. 0. Salman, 
Treas.; M. S. Goodman, Pur . .1\gt. 
PRODUCTS : Glass; Mirrors; Specialties. 

BACKSTAY WELT CO., Union City, Ind. 
PERSONNEL: R. C. Schemmel, Pres.; G . G. 
Barr, V. Ptes. ; P. J . K eck, Secy ., Treas. & Gen. 
Mgr. ; A. C. Pogue, Sa les M gr . ; H erman W elch, 
P ers. Dir. 
PRODUCTS: Bindings; Fabrics; Leather special
ties; Paper; Silencers; Sponge rubber; Weather
strips. 

THE BAILEY CO., INC., 
21 Wate r St. Amesbury, Mass. 

PBRSOI'lNE L: S . R . Ba iley. Pres. & Gen . _Mgr.; 
D. C. Ba1ley . Secy. & Trens. ; L. H. G1 bson, 
Sales Mgr.; W. M . Hillia rd . Pur . Agt. ; 0. W. 
Young, P ers. Dir.; R . W. Chi lson . Pub. Dir. 
PROD UCTS : Pa rts; S tampings; Sub-assemblies; 
Miscellaneous. 

THE BAIRD MACffiNE CO., 
Bridgeport, Conn. 

PERSONN EL: L. A. Warner. Pres., Treas. & 
Gen. Mgr.; A. J. Lewis . Sr ., Sec)!. ; Albert Pott, 
Sales Mgr. & f>ub. Dir. i . ..J· E. Reynold~ , Pu.r. 
Agt.; B . C. W a rner, V. J:-'res. & Pers. D1r. 
PRODUCTS : Automatic equipment. 

BAKER INDUSTRIAL TRUCK DIV. OF THE 
BAKER-RAULANG CO ., 2168 W. 25th 
St., Cleveland, 0. 

P ERSONNEL: E.]. Bartlett. Pres. & Gen. Mgr.; 
E.]. Stahl. V. Pres .;]. W. Moran, Secy. & 
Treas .; D . L. Darnell, Sales Mgr.; E . W. S~n
key, Pur. Af!t. ; W . P. ? arsons, P ers. D1r.; 
M . W. McMillan, Pub . D1r. 
PRODUCTS: Trucks ; Tracto r; Cranes . 

BARBER-COLMAN CO., Rockford, Ill. 
PERSON NE L: H . D. Colman, Pres. ; H . A. Sev
erson V. Pres. & Gen. Mgr . ; ]. G . J ones, Secy . 
& Tr~as. ; R . P. Dewey, Mgr. Aviation Prod
ucts Div. ; H. W. Ba ils , Pur . .i\.gt. ; A.M. Monks, 
P ers. Dir . 
PRODUCTS: Electrical equipment; Motors . 

BARNES-GffiSON-RAYMOND DIV. OF AS
SOCIATED SPRING CORP., 6400 
Miller Ave., Detroit, Mich. 

PERSONNE L: L. D . Adams, V. Pres. & Gen . 
Mgr.; W. J. Black, S~les Mgr. ; C. W. Naas 
Factory Mgr. ; L . E. H1lts. Pur. Agt. 
PRODUCTS: Springs ; Miscellaneous. 

BAUER & BLACK DIV. OF THE KENDALL 
CO. 2500 S. Dearborn St., Chicago, lll. 

PERSO!'INE~: W . H . Miller, Industria l Sa les 
Mgr.; R . D. Barnes, Pur. AfP: . 
PRODUCTS: Adhesive tape; Fust aid equipment 

BAUSH MACffiNE TOOL CO., 
156 Wason Ave., Springfield, Mass. 

P ERSONNE L: G. D. H ask ell, Pres.; C. Loring, 
Secy.; R . W. Daniels, Treas.; W. Wetsel, Sales 
Mgr.; S . McCracken, Pur. Agt. 
PRODUCTS: Boring mills; Drilling and t apping 
m achines; Special machinery; Universal joints. 

BELDEN MANUFACTURING CO., 
4647 W. Van Buren St., Chicago, Ill. 

PERSONNEL: W. Jacobs, Pres. ; H. W. Clough, 
V. Pres. ; A . Beutler, Secy.; A. L. Wanner, 
Treas.; H. A. Neil_. Sales Mg~ . ; W. A. Sandy 
Pur. Agt . ; S. F. ;I(1ss, .Pui? . D1r. . 
PRODUCTS: Rad1o sh1eldmg and eqmpment; 
Wire and cable. 

BELL & HOWELL CO., 1801-15 Larchmont 
Ave., Chicago, lll. 

PERSO!'INEL : J . H. McNabb, P_res. & Treas.; 
A. S. Howell, V. Pres. ; C . A. Z1ebarth, Secy. ; 
J . H. Booth, Sales M gr_.; H. R. Cleland, Pur. 
A~t.; H. Eisler, Pers . D1r.; R . H. Unseld, Pub . 
D1r. 
PRODUCTS: Cameras; Instruments; Miscellane
ous hardware; Radios; Radio shielding and 
equ.ipment; Stampings. 
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W HEN a pilot flies away on ac
tion far out to sea, or in the 

deep of night above cloud banks that 
hide the earth .. . 

What confidence he must place in 
the precision of his instruments! 

Such confidence Kollsman has 
earned through precision workman
ship ... The highest skill human hands 
have yet attained in building aircraft 

'· instruments! 

szr 
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BELLANCA AIRCRAFT CORP., 
New Castle , D el. 

PERSONNEL! Joseph S . Wilson. P res.; L . C . 
Milburn , V. Pres.; J . R. M orford , Secy. ; W. R. 
Yarnall , :rreas;.; H . L. Thom pson, Sales Mg.:.; 
R . F . Wngh t, l:'ur. Agt.; E . H. Cole, Pers . Dir . 
PRODUCTS : Pa r ts. 

BEMIS & CALL CO., 
125 M ain St., S pringfield , M ass. 

P ERSONNE L: H . A. Lmcoln, Pres . & Trcas. ; 
S . A. Lincoln , V. Pres.; F. G. K elley , Works 
Mgr. ; J . C. Cooper, Sales Mgr. 
PRODUCTS : K eyless locks. 

BE NDIX AVIATION, LTD., 
11600 Sherman Way, N. H ollywood, 
Calif. 

P ERSON_NEL: P . N icholl s, V . Pres. & Gen. Mgr. ; 
J . A. Ttllo t son , Secy. & Treas. ; M . M. Burns 
Asst . Gen . Mgr . & Sa_les Mgr .; ~- Galbraith : 
Pur. Agt .; A. MalmqUJst, Pers . Di r. 
PRODUCTS: Clamps ; Controls ; Switches ; Fas
t eners ; Hyd raulic con t rols and assemblies· 
Landing gears ; Pu mps ; R adios ; R adio shielding 
a nd equ ipment; Ta il wheel assemblies; Valves. 

BENDIX PRODUCTS DIV. OF BENDIX 
AVIATION CORP., 401 Bendix Dr 
South B end , Ind. ., 

PERSONNEL : M . P . Fergus<!n, Ge"! . Mi{r. ; C. E. 
Budd, P ur . Agt~ _M . A . H eid t , Pers . D ir.; H. L . 
S. harl ock~ Pub . JJtr.; J. R . Caut ley, C. D . Man
hart, R . Ledbetter, Sales Managers. 
PRODUCTS: Aircraft a rmament ; Carburetors· 
L anding gears; Seats ; Ta il wheel assemblies : 
Wheels a nd bra kes . ' 

THE BENSON MANUFACTURING CO . 
3001-15 E. 18th St., Kansas City , M o. 

P ERSONNEL: A . J . Benson, P res. & Pers. Dir · 
E . A . Benson , V . Pres., T reas. & P ur. Agt:; 
E . L . Benson, Secy._; .E. H . Benson, Pub. Dir . 
PRODUCTS: Ammumt_10n boxes and coun ters· 
Clamp s ; Coll <:ctor n rygs, cowls, ~trcamJ ines; 
Cowlmgs ; D e-Icer eqUipmen t; Engme moun ts· 
T anks. ' 

THE BENWOOD LIN ZE CO., 
1911-19 Locust St., St. Louis, M o. 

PERSONNEL : H . J . _Wrape, Pres. ; C. E . Peters 
V. P res. ; I. W . Veigel, Treas. ' 
P RODUCTS: E lectrical equipment . 

BERRY BROTHERS, IN C., 
211 Leib St., D etroit, Mich . 

P ERSONN EL: Arth ur K iernan , Pres . & Gen. 
Mgr.; E. H . Dunn , T reas .; C . E. Spooner 
Aviation Sales Mgr . ; H . D edeni;>ack, P ur. Agt '. 
PRODUCTS: D opes ; Lacq uers; P a mts ; Va rn ishes . 

THE BILLINGS & SPENCER CO., 
1 La urel St., H artford, Conn. 

P ERSONNEL : W . A. P urtell , P res ., T reas. & 
Gen . Mgr.; H . E. Oberg, V . Pres .; W. D. 
Endres , Sales Mgr. ; W. ~- B lackburn, Pur. 
Agt . ; R . H . Young, Pub. Dir. 
P RODUCTS : Clamps ; Wrenches; F orgings. 

BINKS MANUFACTURING CO., 
3114-40 Carroll Ave ., Chicago, Ill. 

P ERSONN EL : J . F . R oche, Pres . & Sales M gr .; 
S. Bramsen , E . F . Wa tts, V. Pres. ; J . C. J ohn
son, Secy . & Treas.; G . Gasser, P ur . Agt . ; R . T. 
Hastie, Pers. D ir. 
PRODUCTS: F inishing equ ipment; Exhaust fa ns ; 
Compressors. 

T HE BLACK & DECKER MFG . CO., 
Towson, Md . 

PERSONNEL: S . D. Blnck , Pres .; A. G. Decker . 
V. Pres . ..i. C . A. Snc rn, Seey . ; F. ]. ' ngell , 
Treas.; K. . D. Blnck, Snles 'IRr·i C . Ma nn, 
Pur. Agt .; j . A . Ga ry, Jr., Pers. Dir. 
PRODUCTS: Drill s ; T ools ; Assem bly tools ; 
Scales. 

BLACKHAWK MFG. CO ., 
5325 W . Roge rs Milwaukee , Wise. 

PERSONNEL: H. P . Brumder, Pres. ; John 
Merker , V. Pres. ; L. E . Ber nne, Sccy.; G . H. 
Goehrig, Sales 1fS'r. ; G . E. C remer, Pur. ARt.; 
P . J. Spielmnn, P ers. Dir.; B. E. H ot vedt, Pub. 
Dir. 
P RODUCTS: Hydraulic controls and assemblies ; 
Wrenches ; Indicators ; J acks . 

BLACKMER P UMP CO., 
Grand Rapids , M ich. 

P ERSONNEL: M.G. K lise , Pres .; N. J . Ha rkness . 
V. Pres . & Gen. Mgr.; G . orcross , Seer . ; J ohn 
Vande Bunte, Trens .; j . B. Trotman , Sales 
Mgr. ; L . P nngborn, Pur . Agt. 
P RODUCTS: Pumps . 

BLAW-K NO X CO ., P ittsburgh, P a. 
PERSONNEL: W. P. W itherow, P res.; C. H . 
Lehman , V. P res. ; A. L . Cuff, Secy.; G. L . 
Dumbauld, T reas. 
P RODUCTS: Standard steel bu ild ings. 

E. W . BLISS CO., 
53rd St. & 2nd Ave. , Brookl yn, N . Y . 

PERSONNEL: H . H. Pi nney , P res.; H . U . H er
rick, V. P res.; E. S . McClary, Secy . & T reas.; 
R. Bigl'1ane, Sales t1g r.; F . B . Smith . P ur. Agt. ; 
W. Sm ith, P ers. Di r . ; M . Stumm, P ub. Dir. 
PRODUCTS : Presses ; F eed s ; Cushions. 

BOOTS AIRCRAFT NUT CORP., 
New Ca naan, Conn. 

P ERSONNEl.: N.J. Boots P res. ; R . W. Luce, 
V . Pres. ; 0 . H. Schell, Secy .; C . A . M il ton, 
T reas .. Pur. Agt. & Pers . D ir .; R . W . J ohnson, 
Gen . Mgr .; R . F. H ibber t , Sales Mgr . & Pub. 
Dir. 
P RODUCTS : F asteners ; Self-locking nuts . 

THE BOSTON AUTO GAGE CO., 
P ittsfield, M ass. 

P ERSONNEL: T. C. Nelson, Pres. , Secy. & Sales 
Mgr .; H . MacKelvie , V. P res. & Pur. Agt.; H . 
Martm , Treas. 
PRODUCTS: Instrumen ts. 

BOSTON INSULATED WIRE & CABLE CO ., 
Dorchester, M ass 

PERSONNEL: H . B. Burley , Pres . & Treas .; J. C. 
Burley, V . Pres . & Sales Mgr. 
P RODUCTS: E lectric wires . 

S. F. BOWSER & CO.,INC., 1302 E. Creighton 
Ave., Fort Wayne, Ind. . 

PERSONNEL: R. H . D a mon , P res .; E . D . E ggi
mann, V. Pres.; J . F. Bartels , Secy . & T reas. ; 
E . C . Ma rsh , Sales Mgr. ; C . F. B ollma n, P ur. 
A~t . ; L . Bricker , P ers. Dir .; H. J . Slack, P ub. 
Dir . 
PRODUCTS : Filt ers a nd st rainers; R efueling 
systems. 

BRASCO MANUFACTURING CO., 
Harvey, m. 

PERSONNEL: Leroy B aumgart!, P res.; M . J . 
Rosenfeld, V. P res. & T reas. ; C. B. H ess, Secy. ; 
T . H. Huff, Gen . Mgr . ; R. J . Faas, Sales M gr.; 
A. W . Sorenson , Pur. Agt . ; E a rl Roach, Pers . 
Dir .; J . J . Arnsfield, P ub. Dir . 
P RODUCTS: Stampin gs ; Sub-assem blies; Tubing. 
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The Mark of a Sound 
Aircraft Forging 

Over a hundred years of forging experience-a 
modem, well equipped shop that has kept 
young and flexible in ideas and retooled as 
superior equipment became available-a staff 
of extremely capable hammersmiths-a modem 
heat-treating department- a machine shop 
equipped for die sinking and every conceivable 
phase of metal working-a working lmowledge 
of metallurgy-these are the things that make 
the Diamond "K" mark on forgings a surety 
bond as to their Soundness. 

KROPP FORGE COMPANY 
5301 W. Roosevelt Road, Chicago 

World's Largest Job Forging Shop 

Makers of Drop, Hamme r and Upse t Forgings for Aircr aft a n d Engine 
Builde rs . Engine , fuse lage , wing, landing g e a r and bomb rack forgings 
to s p e cification. 
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BREEZE CORPORATIONS, INC., 
41 S. 6th S t. , N e wark, N.J. 

PERSONNE L: J , F . Lucas , V . Pres. & Sales M gr . ; 
A . L. Johnston , Jr ., V . P res. ; ] . T . tyi nscucb , 
Secy. & Tre::J.S.; M. M . E ells. Pers . D1r. 
PR. ODUCTS : Fittings ; Connectors ; T achometers ; 
Thermometers ; M eta l tubing. 

BRIDGEPORT FABRICS, INC ., 
805 Wood Ave. , Bridgepor!! Conn. 

P ERSONNEL: H . B . N a ram ore, Pres. ; R . W. 
Nara more , V . Pres. ; E . ] . Morrell, Secy .; T . N . 
W akem a n, Treas . . . . 
PRODUCTS : Wea tber-stnppm g ; F abncs. 

THE BRIDGE PORT HARDWARE MFG . 
CORP., 461 Ira nis tan Ave., Bridgeport, 
Conn. 

P ERSONNEL: H. B . Curt is, Pres;1 Annet ta G . 
R yan, Secy .; John 'f.'. Windsor, lre::J.S . 
PRODUCTS : M ecba m cs band tools . 

BRIGGS M ANUFACTURING CO., 
11631 M a ck Ave. , D etroit , Mich. 

PERSONN EL: W . P . Brown Pres. & Gen. Mgr.; 
M. ~ · B r i g~s , V. Pres. ; H. W. Griffith , Secy. ; 
R . P 1erce , 1 reas.; H. J . R oesch , Pub. R ei. Dtr.; 
L . J . McPba rlin, P ur . Agt . 
P RODUCTS: W ings and tail surfaces . 

THE BRISTOL CO., Waterbl,ll'y, Conn. 
P RODUCTS: I nstrum ents ; Miscella neous hard
ware: F asteners . 

ANDREW BROWN CO., 5431 So. Riverside 
Dr., Los Angeles Calif. 

P ERSONNE L: Andrew Brown, P res .· W . E. 
Moore, V. Pres. & Secy. ; Newt on B ergeron 
Pur. Agt .; John Fra nks , Pers. Dir . ' 
PRODUCTS: Primers . 
BRUN NER MANUFACTURING CO., 

1821 Broad St., Utica , N.Y. 
P ERSONN EL : G . L. Brunner, Pres . .i. G. L . . Bru n
ner, Jr. , V. P res . & Secy. ; A. l,j, Zumbrun 
Treas. ; B . J . Scholl, Sales Mgr.; E . H . Sch ille; 
Pur . Agt .; 0 .. R . McDonald, P ub. Dir . 
P RODUCTS: All' compressors. 
THE BRUSH DEVELOPMENT CO. 

3311 P erkins Ave ., Clevelsnd 0. 
PERSONNEL: A. L. W illiams, Pre's . · V B 
Phillips, V . Pres .; W . L. F lory , Secy.; C. a: 
Sawyer, V. Pres . & Trea.s.; E . R . Pa rker P ur 
Agt . ' . 
PRODUCTS : T esting eqwpment . 
THE BRYANT HEATER CO., 

17825 St . Clair Ave., Cleveland, 0. 
PERS9NNEL: L . C . H a rvey, Pres. & Gen . Mgr. ; 
G. R1eley, V . P res. & Secy.; R . R. R eimer 
Treas.; Gordon Rieley,, Sales Mgr .; A . C . Orth: 
P ur . Agt .; C . F . Cushtng, P ub. D1r . 
P RODUCTS : H angar heaters ; D ehumidifiers. 
THE BUCKEYE PORTABLE TOOL CO., 

29 W. Apple St. , Dayton, 0. 
P ERSONNEL: M. J , McCombs, Pres. & Gen . 
Mgr.; H. 0 . Gummere, Secy. & Sales Mgr .; 
A . G . Lauzon, Treas . ; E . E . ~eeves, Pur. Agt . 
PRODUCTS: Portable p neuma t tc tools. 
EDWARD G. BUDD MANUFACTURING 

CO., Philadelphia , P a. 
PERSONN EL: E. G. B udd , Pres.; E . G . Budd 
Jr ., V. Pres . ; H . A . Cowa rd, Secy.; Pa ul Zens, 
Treas .; S . A . Maha n , Gen . Mgr.; R. H eckschev 
Sales M gr . ; F . White, Pur . Agt .; E . H : 
Mcilvain , P ers. Dir. ; J. M . Law, P ub . D ir. 
P RODUCTS: Amm unition boxes a nd counters · 
Clamps; Collector rings, cowls, streamlines ! 
Cowlmgs; Exhaust manifolds ; Manifolds; Pan~ 
els ; P arts; R ad iat ors; Seats; Stampings ; Sub
assemblies ; T anks; Wings a nd surfaces. 

B URL STAMPING CO ., Detroit Mich. 
P ERSOSNEL: L. D . Buhl, Pres . ; "f. M. Breen, 
V. Pres. ; T . D . Buhl. Secy. ; H. E . kyan, Treas. ; 
H . S . Finkenstndt, V. P res . & Gen. Mgr. ; R. ] . 
Alcorn, P ur. Agt . 
P RODUCTS : Co llector rings , cowls , s treamlines ; 
Cowlings ; Exhaus t mani folds ; Manifolds ; 
Parts ; S tnmpings ; Sub-assemblies. 

T HE BULLARD CO., 
286 Canfield Ave ., Bridge port , Conn . 

P ERSONNE L: E. P . Bullard, Pres.; E. C. BuUard, 
V. P res. & Gen . Mg r .; A . E . orth , Seey. & 
Tre::J.S. ; E . P. Blanchard, Sales Mgr.; R .. T. 
Phipps, P ur. ARt .; F. H . Somers, P ers. Dtr.; 
R . C . B ullard, f5ub. Dir. 
P RODUCTS: Machine tools. 

E. D. BULLARD CO ., 
275 E igh th St., San F ra.ncis co, Calif. 

P ERSON NE L: E . W . Bulla rd , P res.; Alpheus 
Bull, Sales M gT. ; Russel l M ills, Pur. Agt. ; 
M. E. W a ok, Pub. Di r . 
PRODUCTS : Firs t a id equipm ent ; Goggles ; F ire 
bla nkets . 

THE BUNTING BRASS & BRO NZE CO., 
715 Spencer St., Toledo ~., 0. 

PERSONNE L: C . E . Bunting , .Pres. & T reas .; 
D . McKercher, V . P res. ; W. F . Yolk , Secy . ; 
G . H . Ada ms, Sa les D ir.; J . F rau tscbi , Pur. 
Agt .; F. R . J ackson, Pers. Dir. 
P ROD UCTS: Bea rings . 

BURNSIDE VENEER CO., IN C. , 
Burns ide, K y. 

P ERSONNEL: Ross Kreamer, P res. & Sales Mgr.; 
M . C. W ilkinson, V. P res. 
P RODUCTS: Veneer . 

BUTLER MANUFACTURING CO., 
7400 E . 16th St., Kansas City, Mo. 

P ERSONNEL: E. E . Norquis t Pres. · R. S . K emp, 
V . Pres.; F . A . R ufi, Secy. ; 0. D . Nelson, T reas. 
& Gen. M gr . ; G . C. Spe akman , Sales M gr . ; 
L . P. Melcher , Pur. Ag t.; C. C . Crouch , P ub . 
Dir. 
PRODUCTS: Am munit ion boxes and coun ters ; 
Bomb racks ; P a nels; Stampings . 

BYRNE DOORS, INC., 
1150 Griswold St., D e troit M ich. 

PERSONNEL: J. I. By rne, Pres. ; G. M . B olton, 
V. Pres~ B . C . Walsh, Secy . ; R . B allantyne, 
T reas. ; .!!;. F. D unkle, Sales Mgr. ; W . B . Lyons , 
P ur . Agt. 
P RODUCTS : H angar d oors ; H a ngars. 

C · 

CAMBRIDGE INSTRUMENT CO ., INC ., 
3732 Grand Central T erminal, New 
York, N.Y. 

P ERSONNEL: R . H . Kruse, Pres . & Gen. Mgr .; 
H. N. P ackard, V . Pres .; W . H . J efferson, 
Secy . ; B . 0. Wat kins , Aircraft sales ; L . Birdsall , 
Pur. Agt.; R . Rick, Pub. Dir . 
P RODUCTS : Instruments; Gas analyzers. 

CANNON ELECTRIC DEVELOPMENT CO., 
3209 Humboldt St., Los Angeles , Calif. 

P ERSONNEL: J . H . Cannon , Pres . & Gen. Mgr .; 
R . J. Ca nnon, V. Pres. i..G . T aylor, Secy .; D . H. 
Loukota, Sales Mgr,;, K . L . R owen, Pur. Agt .; 
F. G. H obart, Pub. u ir. 
P RODUCTS: Cable connect ors ; Elect rical equip 
m ent. 
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CHAS. W . CARLL SONS._ Cole St. & Reading 
R . R., Trento_n_, N.J. 

P ERSONNE L: Chas. M. Carl l, Pres., Gen . MgT. 
& P ers . Dir. ; M . G. Newell, Secy.; J. W . Carll , 
Sales Mgr. & Pur. Agt. 
PRODUCTS: Ammunit ion bol<es and coun ters; 
Bomb racks ; Cowlings ; M. iscellaneous engine 
equipmen t; Tanks ; M iscellaneous. 

CARNEGIE-ILLINOIS STEEL CORP., 
434 Fifth Ave., Pitts burgh, P a. 

P ERSON NEL: J . L. Perry, Pres .; H . W . Hamil 
ton, Secy.; L . F . Payne, Treas. ; T . J. H illia rd, 
Gen . Mgr.; D . F . Austin , Sales Mgr . ; P . ] . Rief, 
Pur. Agt. 
PRODUCTS: Steel. 

THE E. W . CARPENTER MANUFACTUR
ING CO ., 1565 Railroad Ave ., Bridge
port, Conn. 

PE'}SONNE_L: D . J . O'Connor, Pres. & Sccy. ; 
R . f . Dav1s, T reas .; \V. A . Pat terson , J r., Sales 
Mgr.; W . H . Fry, Pur. Agt. 
PRODUCTS: Bronze hinges ; Bearings. 

THE CARPENTER STEEL CO., 
Reading, Pa. 

PERSONNEL: ]. H eber P a rker, Pres. ; F. R. 
P almer, V . Pres. ; ] . S. P endleton, Secy . & 
Treas. ; R . V. Mann, Sales M!fr . ; C . W . Gaul, 
Pur. Agt. ; C . W~ver, Pers . D1r. 
PRODUCTS: Steels. 

CARRIER CORP., 
S. Geddes St., Syracuse, N. Y. 

P ERSONNEL: E . C. Wampler, V . P res .; M . E . 
Snyder, S~cy . & Tre<U!. ; F . Hubbard, Pur. Agt . ; 
Roy Lansmg, Pers. D1r. ; W. A. Bowe, Pub. Di r . 
PRODUCTS: . Hea~ers ; Air .condit ioning equip
ment; R efngerat1on; H ea tmg units . 

CATALIN CORP., 
1 Park Ave., New York, N.Y. 

PERSONNEL: W . Theile, Pres. ; Harry K reh
biel, V. Pres. ; E. S. Horsman, Pub. D1r. 
PRODUCTS: Plastic ma terial s ; Phenolics · Com-
pounds; R esins. ' 

CATERPILLAR TRACTOR CO ., Peoria, Ill . 
PERSONNEL: L. B . Neumiller, Pres .; A . T . 
Bro"'l!, V . Pres .; E. Bom stein, Secy. ; W . ] . 
McBnan, Treas .; G. E ._sjlain, Sales M gr . ; E . ] . 
Ellertson, Pur. Agt.; W. Kinsey, P ers . Dir.; 
R. B . T erhune, P ub . Dir . 
PRODUCTs: Snow removal equipment; Airport 
construction and maintenance equipment. 

CEDAR RAPIDS ENGINEERING CO. OF 
DELAWARE, Cedar Rapids, Ia. 

PERSONNEL: R. H. Meister, Pres. & Gen. Mgr.; 
T . M. Jones, V. Pres. & Sales Mgr.; Albert 
Hahn, Secy;j F. C. H ahn, Treas. & Pur. Agt. 
PRODUCTS: valve facing machines. 

CEE BEE CHEMICAL CO., INC., 
655 E . Gage Ave., Los Angeles , Calif. 

PERSONNEL: S. C . Black Pres. ; C . D. Black 
Secy. & Treas.; E. W. Giddings , Airc~aft Mgr .; 
L. D. Patterson, Sales Mgr. ; D . Wnght, Pur. 
Agt. 
PRODUCTS: Cleaning compounds. 

CELANESE CELLULOID CORP., 
180 Madison Ave., New York N.Y. 

PERSONNEL: C. Dreyfus, Pres.; W. Cam
eron, V. Pres.t..,.:[· A. Larkin, Secy. ; H. Blancke, 
Treas . ; E . W. vv ar~, Sales Mgr.;_D. M. Meeker, 
Pur. Agt.; P. P. Zmgg, P ers. D~r.; H. E. Ray
mond, Pub. Dir. 
PRODUCTS: Plastics; Packaging and insulating 
m aterial, 

THE CENTERLESS GRINDING CO., INC., 
19 Stapl es St., Bridgeport, Conn. 

PERSONNEL : W. Herberg, Pres.; H. A. elson, 
Secy . & T reas. 
PRODUCTS : E ng ine and instrument parts. 

CENTURY ELECTRIC CO ., 
1806 Pine St., St. Louis , Mo. 

PERSONNEL: E. S. P illsbury , Pres. ; R . ]. Rus
sell, Secy.; ] . F. Culver. Treas .; G. Smith, Gen. 
Mgr.; E . S. Moore, Sales 1gr. ; G. Prosser, 
Pur. As-t. ; T . Gainley, Pers. Dir . ; A. eher , 
Pub. D1r. 
P RODUCTS: Elect rical equipment. 

CHAMBERLIN AIRCRAFT CO ., 
185 Was hington St., Newark, N. J. 

P ERSONNEL: C. D . Chamberlin , P res. & Treas. ; 
L . A. Chamberli n , V. P res. ; T . A. Fields , Secy. 
P RODUCTS: T ools and d ies ; Engines; Propel lers 

CHAMPION AVIATION PRODUCTS CO ., 
1702 S . Flower St., Los Angeles , Calif . 

P ERSONNEL: H. P . Lester, Pres .; T . B . Small
wood , V. Pres .; V. C . Nodgcs , Secy. & T roas. 
PRODUCTS : Generators ; Motors ; S tar ters. 

THE CHAMPION MACHINE & FORGING 
CO., 3695 E. 78th St., Clevelan'!i 0 . 

PERSONN EL: H. W . F oster, Pres .; ] . t'". Con
nelly , V . Pres .· H . D . Krauss, Secy . & Treas.; 
F. F . P ep per, Sa les Mg r.; L. 0 . K eepers, Pur. 
Agt . ; D . A. Miller, P ers . Dir . 
PRODUCTS: Drop forgings. 

CHAMPION SPARK PLUG CO., Toledo 0 . 
P ERSONNEL: R. A. Stra nahan, Pres . & Gen, 
Mgr. ; H . B . Speyer , Secy .; F . D. S t ra naha!'. 
Treas.; C . L. Con VJ n, Sales Mgr . ; J . F. Lew1s , 
Jr., Pur. Agt . ; M. C . D ewit t, Pub. Dir. 
PRODUCTS: Spark plugs. 

CHANDLER-EVANS CORP., 
So. Meriden, Conn. 

PERSONNEL: C. W. D eeds, Pres. ; B. H. Gilpin 
V. Pres .; H. L. H artman, Gen . M gr . ; G. H. 
Day, Secy.; W. D. Kcvcney, Controller . 
PRODUCTS: Carburetors ; Fuel pumps. 

L. C. CHASE & CO., 
295 Fifth Ave., New York, N. Y. 

PERSONNEL: W. H. Marland, Pres .; W. A. 
Spicer, V . Pres .; T . M . Gooda ll, Treas.; G. B. 
Ogan, Gen. M gr. 
PRODUCTS: Engine covering m a t eria l; Uphol
stery fabrics. 

JOHN CHATILLON & SONS, 
89 Cliff St., New York, N.Y. 

PERSONNEL: G. E. Chatil!on , Pres. & Gen. 
Mgr.; A. J. Chatillon, V. Pres. & Treas.; R. ]. 
Reiley, Jr., Secy .; E. M. Haines, Sales Mgr. & 
Pub. Dir. 
PRODUCTS: Dynamometers; Special scales; Test 
apparatus. 

CHERRY RIVET CO., 
1819 Barranca St., Los Angeles, Calif. 

P ERSONNEL: W. B. :Hubbard, P_res., Treas.
1 Gen. Mgr., Pers. Dtr ., Pub. Dtr .; Wendel 

Kinney, V. Pres.; Roland Kinney, Secy. ; Milo 
C. Ketchum, Sales Mgr.; L . B. Potthoff, Pur. 
Agt . 
PRODUCTS: Blind rivets. 

CHICAGO AERIAL SURVEY CO., 
332 S. Michigan Ave., Chicago, Dl. 

PERSONNEL: E. W. Fuller, Pres.; F. T. Sonne, 
V. Pres. 
PRODUCTS: Cameras; Photographic apparatus. 
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FOR PROTECTION TODAY ... 

AND PROGRESS TOMORROW 

Production for protection ... production of aircraft to the limit of our 

energies and resources. This is today's duty. This we do, whole-heartedly. 

And from today's intense experience will come progress. From warplane 

designs wi ll come new 'p lanes, grea ter 'planes, for tomorrow. 
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CIDCAGO METAL HOSE CORP. 
1315 S . Third Ave., Maywood, Dl. 

PERSONNEL: ] . F. P . F a rrar, Pres.; D . W. 
Fentress, V. Pres. ; A. E. F . Johnson, Gen . 
Mgr.; A. S . K eller, Sales Mgr. ; W. R. Knautz, 
Pur. Agt. 
PRODUCTS : Hose; Tubing; Shielding. 

CIDCAGO RIVET & MACffiNE CO., 
9600 W . Jackson Blvd., Bellwood, Ill. 

PERSONNEL: ]. A. Morrissey Pres. & Pers. 
Dir.; H . ] . Tonn, V. Pres .; E. ]. Morrissey, 
Secy. & Sales Mgr.; E. P. O'Malley, Treas. ; 
W . Bautz, Pur. Agt.; R. C. Hudson, Pub. Dir . 
PRODUCTS: Riveters. 

THE CINCINNATI SHAFER CO., Hopple, 
Garrard & Elam Sts. Cincinnati, 0. 

PERSONNEL: P . G. March, Pres.; H. S. Robin
son, Secy., Treas. & Sales Mgr.; H . Fenner, 
Pur. Agt. 
PRODUCTS: Brakes; Shears; Shapers. 

ClRCO PRODUCTS CO ., 2835 Chester Ave. 
Cleveland, 0. 

PERSONNEL: J ohn F . Black, Pres. & Treas.; 
N. ] . Leary, V. Pres. & Pur. Agt.; Paul E. 
Lees, Secy. 
PRODUCTS: Cleaners; Degreasing machines; 
Rebuilding equipment. 

THE E. D . CLAPP MANUFACTURING CO., 
Auburn, N. Y. 

PERSONNEL: E. D. ClaJ2p, Pres.· H . W. Clapp, 
V. Pres.; W. R. Steele, Secy. & Pur. Agt.; J , D . 
HutchinsonbTreas. & Sales Mgr. • 
PRODUCTS: rap forgings. 

C. P. CLARE AND CO., . 
4719 Sunnyside Ave., Chicago Ill. 

PERSONNEL: C. P. Clare, Pres.; H. H. Logan, 
V. Pres .; ] . I. McTaggart, Secy. & Treas.; 
]. E . Mossman, Sales Mgr. 
PRODUCTS: R <;lays . 

CLARK TRUCTRACTOR DlV. OF CLARK 
EQUIPMENT CO., Battle Creek, Mich. 

PE~ONNEL: Ezra W. Clark, Gen. Mgr.; H . B . 
Madison, Sales Mgr .; D . E. Leach, Pur. Agt.; 
E . L. Peck, Pers. Dir. 
PRODUCTS: Tractors; Trucks , 

THE CLEVELAND METAL STAMPING CO., 
3110 Payne Cleveland, 0. 

PERSONNEL: H. G. Thompson, Pres.; E. ]. 
Rice, V. Pres;.i. G. H. Thompson, Secy. & Pur. 
Agt.; C. R . Thompson, Treas. & Sales Mgr. 
PRODUCTS: Clamps; Fasteners; Miscellaneous 
hardware; Stampings. 

THE CLEVELAND PNEUMATIC TOOL 
CO., Marble Ave. & East 77th St., 
Cleveland, 0. 

PERSONNEL! H. W. Foster, V. Pres. ; A. F. 
Barner, Secy.; J. DeMooyt.. Treas.; W . . c. 
Wehnes, Pur. Agt.; F. H. l:lurr, Pers. D~r.; 
E. L. Oldham, Pub. Dir. 
PRODUCTS: Pneumatic tools and accessories; 
Landing gears ; Booster pumps. 

THE CLEVELAND TRACTOR CO., 
19300 Euclid Ave., Cleveland, 0. 

PERSONNEL: W. K. White, Pres. ; Grover Hig
gins, Secy.~_E. M. B.ell, Treas. ; ]. R. Walsh, 
Pur. Agt.; r;, A. Exrug, Pers. D~r. 
PRODUCTS: Tractors 

CLIFFORD MANUFACTURING CO., 
564 E. First St., Bos ton , Mass. 

P ERSONNE L: W . B. Clifford, Pres . & Trcas. ; 
J ohn E. Woods , V. Pres . & Sales Mgr.; E lmer 
Wilcox, Pur . Agt. 
PRODUCTS: Bellows ; Heaters ; H ydraulic con
trols a nd assemblies ; Ins truments; Radia tors ; 
Superchargers ; Tubing. 

CLIMAX MOLYBDENUM CO., 
500 Fifth Ave. , New York N. Y. 

PRODUCTS : Calcium molybd a te ; Perromolybde· 
num; Molybd ic oxide briquettes. 

COLE-HERSEE CO., 
54 Old Colony Ave. , S. Boston , Mass. 

PJ?R~O.NNEL: L . Maye~ Pres ., ~reas. & P crs. 
Dir., F. S . Carpenter, vcn. Mgr., C . H. South· 
ard_, Sales Mgr.; J. D . Blumenthal, Pur. Agt .; 
S. L. Kamsler, Pub. Dir. 
PRODUCTS: Electrical parts. 

COLGATE-LARSEN AIRCRAFT CO., 
Amityville, N. Y. 

P ERSONNEL: G. Colgate, Pres .; V. A. Larsen, 
V. Pres.i,....E. H . Fulton, Secy., Treas., Pur. Aat. 
& Pers. vir. 
PRODUCTS: Engine mounts; Floats ; Sub
assemblies; Tanks. 

COLUMBIA AIRCRAFT INDUSTRIES, 
512 S. E . Mill St. Portland, Ore. 

PERSONNEL: J. S. ]. Hlobil1 Pres.; R. T . 
Montag •. V. Pres .; !:>. W. Jonnson, Secy. & 
Pub. Dir.; Guy R. Harper. Treas.; Larry 
Therkelsen, Sales Mgr.i.. S. T .. Conlan , Pur. 
A~rt : E. T . Wtlson, Jr ., l'ers . Dtr. 
PROLUCTS: Control surfaces; Structural assem
blies. 

COMMONWEALTH INDUSTRIES, INC ., 
5922 Commonwealth Ave., Detroit, 
Mich. 

PERSONNEL: C G. Heilman, Pres. & Gen. 
Mgr.; H . W. Stark, V. Pres. ; Max Hulett, 
Secy. & Treas.; D. M. Fleming, Sales Mgr. 
PRODUCTS: H eat treating; P lating. 

THE CONNECTICUT HARD RUBBER CO. 
407 East St., New Haven, Conn. 

PERSONNEL: J , A. Moffitt, Pres.; C. M. Doede, 
V. Pres. & Secy. 
PRODUCTS: Engine mounts; Vibration dampers . 

CONSOLIDATED ENGINEERING CORP., 
1255 E . Green St., Pasadena, Calif. 

PERSONNEL: Herbert Hoover, Jr., Pres. ; Harold 
Washburn, V. Pres .; E. A. Pielemeier, Secy. ; 
P . S . Fogg, Treas.; Andrew E. Bain, Pur. A~t. 
PRODUCTS: Vibration a nd strain measurmg 
instruments. 

CONTINENTAL SCREW CO., 
Mt. Pleasant St., New Bedford, Mass. 

PERSONNELi P . SweeneyJ Pres. & Gen. Mgr.; 
D. D. Davts, V. Pres. a Sales Mgr.; M. D. 
Sweeney, Secy . ; C. H. Wardwell, Treas.; M . 
Hunt, Pur. Agt.; W. P. Gallant, Pers. Dir. 
PRODUCTS : Fasteners; Miscellaneous hardware. 

THE COOPER ALLOY FOUNDRY CO., 
Biloy St., Hillside, N.J. 

PERSONNEL: H . A. Cooper, Pres. ; F. S. Cooper, 
V. Pres;.; S. Zolin, Secy,. & "freas. ; C . ]. ]ern
strom, l:ien. Mgr.; J, VIctorme, Sales Mgr. 
PRODUCTS: Castings; Valves; Pipe fittings. 

THE CORBIN SCREW CORP., 
High Street, New Britain, Conn. 

PERSONNEL: H. I. Lewis, Gen. Mgr.; E. C. 
Paddock, Sales Mgr. 
PRODUCTS: Fasteners; Misc. hardware; Parts. 
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BONDED RUBBER MOUNTINGS 

TORD Mountings lor AircraJt a.re com
L pact, light-weight rubber bonded-to
m e tal units . The exclusive Lord method 
of combining the rubbe r and metal pro
duces an exceptionally strong and uni
form bond. When th e mountings are 
loaded axially, th is unique method of con
struction results in a shear-stress in the 
rubber. Thus all Lord Mountings provide 
exceptionally soft suspensions in the 
directions of the v ibratory thrusts and 
s ta bility in other directions . 

The dependability and efficiency of 
Lord Mountings in protecting equipment 
listed above from vibration and landing 
shock is proved by their use on practically 
every military and commercial plane 
made in this country. The services of Lord 
Engineers, who have had a wide experi
ence in Aircraft Vibration Control, are 
available without obligation. 

BOHOIO RUBBER SHEAR TYPE MOUHIIHGI 
For Enginos , Cowls, lnd rumont Pane l\. 
Rad io\. ole . . . . Dyhofocol Suspcn\ion 

For Radial Engine' 

PLATE F'ORM MOUNTING.S ,., 
<.<aM OI<TUCOOWIS 

c..u.t~ SU'KJlCJl.AKU~ 

.tJ.JTQ.MAnC,.LDn 

... O.U.Ua SPUfMt:llS 

IXSTIUalOfl PAKCU 

C.UUJDC..l S t:UlfltS 

-..SH:MTS 

co.,. sa 
CROpttOKtS 

CoUI.U.:(lORS ....... 

<.A>O lOO.U ............ 
IUOUl OU 

L TUQU 

U TTt_aT IO:US 

AUTO.SYN D01C1.S 

AUXlUA&Y POWUl 
t.Q PW.on 

,.UC.HT AJU1. 'I"'.£11S 

U KAUS1' CAS AM.Al YU:Il'S 

vott i.Cr: COJCTROL ao.u :.s 

TUBE FORM MOUNTINGS 

SUTS 

COWLS 

IIU..OtO TA.&l..U 

IU.OU.t. flfCIHCS 

I UK[ O •COU:S 

NA CATOIN TA.IL(S 

COJIII ItOL 1100 tOI" -" 

'"' tAU. Yll'ltt:U .USOtiUf.S 

UJIIOfllii C V~i1U:.£l 
ASS UII.U[.S 

OIL TA.."'llS 

tlAOt.UOU 

UCVAIOIII COJiHIOl IODS 

MOTO. UUSJt JI!.OUJ(l UICS 

SUSPENSION 
for RADIAL 

ENGINES 
Lord Dynalocal En
gine Suspension (or 
radial e ngines pro
vides a unique type 
of center of g ravity 
support wh1ch iso

lates all forms ol vibrations caused b y en
gines and propellers, wothout the lack o f 
stabtlity charac teris tic o f conventional over
hung suspe·nsions. Ava ilable in various 
styles fo r all engines of 450 HP a nd up. 

BIAH[H OffiUI 
280 Madison Ave nue . Now Yo rk 
844 N. Rush Stree t . . Chicago 
2 45 E.. Olivo Avo . . Burbank, Col. 

IT TAKES RUBBER IN SHE AR T O ABSORB VIBRATION 
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CORNING GLASS WORKS, 
Coming, N.Y. 

P ERSONNEL: Glen W. Cole, P res. · J . L . Peden , 
V . Pres.;_ W . H . ,C~tiss , Secy.; C. b . LaFollette, 
Treas.; ~..,;. J . Phillt ps, Sales Mgr.; F . S. Conable , 
P ur. Agt. 
P RODUCTS: Insulators. 

THE R. W. CRAMER CO., INC., 
Centerbrook, Conn. 

P ERSONN EL : R . W . Cramer, P res. & Sales Mgr.; 
F . R . Brophy , V. P res.: i A. R . Boyd , Secy .; 
R . W . Cramer, Sales Mgr . ; E . L . Sehellens, 
Pur. Agt . 
P RODUCTS : Automat ic electric t imers; Time 
swit ches. 

THE CRESCENT CO., Cor. Front St. & Cen-
tral Ave., Pawtucket, R. I. 

P ERSONNEL: M . C. Sapin sley, Gen . Mgr. ; J. T . 
Birch, Sales Mgr. ; A. R . Dahlstrom, Pur. Agt . 
P RODUCTS: Insulated wire and cable. 

CRESCENT INSULATED WIRE & CABLE 
CO., Trenton, N. J . 

PERSONNEL: C. E . Murray, P res.; C. E. Mur
ray, Jr., V. Presj P ers. Dtr., P ub. Dir. ; A. H. 
Ba t tye.z.. Secy. ; .· C. Murray, Treas. & Gen: 
Mgr.; ~- L . Robmson, Sales Mgr. 
PRODUCTS: Wires ; Cables ; Cords . 

CRESCENT PANEL CO., 
3131 W. Market St., Louisville, Ky. 

PERSONN EL: E . 0 . Dulaney, P res .; C. M . Hil
ton, V. Pres. & Sales Mgr. ; W. C . Borgerd ing, 
Secy. ; C. E. Strack, Treas.; J. R. Williams, 
Pur. Agt. 
PRODUCTS: Plywood. 

CROUSE-IDNDS CO., Syracus e, N. Y. 
PERSONNEL : H . B . Crouse, Pres .; W. L . Hinds, 
':f. Pres.; H . B . Crouse, Jr. , Secy . ; W . C. Bland't:f.' Treas.; Frank J. Fancher~ _ExJ?Ort Mgr.; 

.· D . Low, Pur. Agt .; H . C . M ornson, P ers. 
Dtr.; F. W. Clary, Pub. Dir. 
PRODUCTS : ~eacons ;,Floodlights; Searchlights ; 
Control eqwpment. 

CROWN FASTENER CORP., Warren, 0. 
PSERSONNEL: J, B . Clark , Pres.i_R. M . Powell, 

ecy.; F. B. Hutton, T reas. · K . G . Plumley, 
V. Pres. ; H . L. Williams, N . Y . Field R ep . 
P.RoDuc.TS: Slide fasteners ; Small zinc alloy 
die-castmgs. 

CRUCffiLE STEEL COMPANY OF AMER
IC~t 405 Lexington Ave., New York, 
N.x. 

PERSONNEL: F . B. Hufnagel, Pres.; A. T. 
Galbraith, V. Pres . & Sales Mgr.; K . R . Vogel, 
Secy.; F. L. Cooper, Treas.; R. H. Filsinger, 
Pur. Agt.; B. B . Wisner, Pers. Dir.; Gordon 
Tuthill, Pub. Dir. 
PRODUCTS: Steels. 

CULLMAN WHEEL CO., 
1344 Altgeld St. Chicago, ID. 

PERSONNEL: Otto Cullman, Pres ., Gen. Mgr. 
& Sales Mgr.; L. Hornbrook, V. Pres. : L. Cull
man, Secy. & Treas.; E. W. Meyers, Pur. Agt. 
PRODUCTS: Sprockets; Reducers ; Tool drives; 
Flexible couplings. 

CUNO ENGINEERING CORP .• 
Meriden, Conn. 

P ERSONNEL: C. H. Cuno .... Pres . & Treas. S. L . 
....V:olfson, V. Pres .; W. A. tlarnhart, Secy. C. A. 
Lmd, Sales Mgr.; R . A . Clark, Pur. Agt. T. F 
Garvey, Pers. Dir. 
PRODUCTS: Filters and strainers. 

CURTIS LIGHTING IN C., 
6135 W. 65th St., ChiCllgo, Ill . 

P ERSONNE L: Darwin Curtis , Pres. ; lvf. C . Wilt, 
V. Pres.; L . N . West . Secy. & Treas .; G. T . 
Morrow, Sales Mgr.; R. C. Mason . Pur. Agt.; 
E . R . Bradeen , Pers. Dir .; E. ] . Wilson , Pub. 
Dir . 
PRODUCTS : Lighting equipment. 

CURTIS P NEUM ATIC M ACIDNERY DIVI
SIO N OF CURTIS MANUFACTUR
ING CO ., 1905 Kienlen Ave., S t. Louis , 
Mo. 

P ERSONNEL: W. C. Hecker, P res.; F. Acker
man, V. Pres. ; C. W. Frees, Secy. & Treas.; 
] . D. Lodwick, Sa les Mgr. ; J . A. A. H ecker, 
l>ur. Agt . 
PRODUCTS : Compressors; H oists ; Cylinders ; 
Lifts ; Washers. 

CURTISS-WRIGHT CORP., PROPELLER 
DIVISION, Caldwell, N.J. 

PERSONNE L: Guy W. Vaughan, Pres .; Robert 
L . E arle, V. P res. & Gen . Mgr. ; R. E . Minton , 
Sales MET .; W . W . Gleeson. Pur. Agt. ; N. A. 
K irby, Pers. D ir.; J ohn O'llara H arte , Pub . 
Dir. 
PRODUCTS: Propellers and propeller pa rts. 

CUTLER-HAMMER, INC., 
315 N. 12th St., Milwaukee Wise. 

PERSONNE L: F. R . Bacon, P res. ; H. F. Vogt , 
Secy.; W . E . Sargen t , Treas .; B . M . Horter, 
Sales Mgr. ; F. S. Wilhoit , P ur. Agt . ; A. ] . 
H olmes, Pers. Dir . 
P RODUCTS : Switches ; Contactors ; R elays . 

D 

THE DAVEN CO ., 
158 Summit St., Newark, N.J. 

P ERSONNEL : L . Newman, Pres. ; G. H. New
man, V. P res. & P ur . Agt . 
PRODUCTS: Volume controls; Rheosta ts ; E lec
t rical t est equipment ; Dynamotor t est eq uip
ment; D ecade resistance boxes ; Switches. 

THE DAVISON CHEMICAL CORP., 
20 Hopkins Place, Baltimore, Md. 

PERSONNEL: R. L . Hockley, Sales Mgr . 
PRODUCTS: D ehydra ting agent. 

THE DAYTON MANUFACTURIN'G CO., 
2240 E. 3rd St., Dayton, 0 . 

P ERSONNEL: H. D . Hendrick, Pres . & Gen . 
Mgr.; E. W . Mink, V . Pres. , Sales Mgr. & Pub. 
Dir. ; Norman Jones, Secy. & P ers. Dir.; D. A. 
H endrick, Treas.; W. J . Walter, Pur, Agt. 
PRODUCTS : Aircraft armament; Ammunition 
boxes and counters; Miscellaneous h ardware; 
Stampings; Sanitary fixtures. 

THE DAYTON RUBBER MANUFACTUR
ING CO., 2342 W. Riverside Ave., 
Dayton 0. 

PERSONNEL : A. L. Freedlander , Pres. & Gen. 
Mgr.; C. E. H ooven, V. Pres. & Secy .; E. A. 
Baker, Treas.; I. Eisbrouch, Sales Mgr.; J . C. 
Cunningham, Pur. Agt .; R . M . Weimer, P ers . 
Dir.; R. L. Wetzel, Pub. Dir. 
PRODUCTS: Synthetic diaphragms; Rubber tub
ing; Rubber sealing strips ; Cockpit heater; 
~·u 'cups. 
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Mothine Hard Stee\ Aircraft Ports 
with KENNJ\MHJ\L • 

. - _.Jb-4. Stee\-Cutting Corb•de 
the IICCR'f~ 

• 
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Turning a bomber londlng gear cylin
der of SAE 4130 with a Style No. 5 
KENNt\METAL tool at 180 ft. per 
min., .046" Iced, and ~,depth of cut. 

Alrc:rolt ports , particu larly engine parts, are freq uently dlfflcult to m•· 
chine because they ore heat !ruled to •• hlsh at 405 Brlnell to obtain 
duired physico.! propertlu. K£NNAMETAL-Iipfed steel cutting tooh, 
however con machine these hard alloys at prac:tlca high speeds and with• 
out uce~sive craterins 01 tool wea,........s shown by the following compar
ative performance records: 

Roush· Boring Engine Linen 
KENNAMET AL-50 plccu pet grind of tool, with 5 mlns., 53 net. 

machining time per pi ~tee. 
OTHER CARBIDE TOOL5-15 pieces pu grind, wi th 10 mins. ma-

chining lime per place. . 

Facing Engine Cyllndu Sleeves 
KENNAMETAL-140 ft./min . cutting speed, 
HIGH SPEED STEEL-52 ft./min. cutting spud. 

Turning Outside Diameter of Retrador Tubes 
(SAE X4130 heat treated to 4o-42 Rockwell C) 
KENNAMETAL-256 rpm., 500 places per grind, Rne Rnlsh ob-

tained. 
HIGH SPEED STEEL--4 times longer machining time, % as many 

pieces per grind. 

Boring Aircraft Struts 
(SAE 4150 heat treated to 402 Brlnell) 
KENNAMETAL-Roughing cub Speed 125 ft./mln.1 feed 014" 

depth of cut, >'"· Fi nishing cut: Speed, 150 ft./mln.1 fu;/, ·.014'~ 
depth of cut, .01 O" . 

HIGH SPEED STEEL-Th material was too h111d to machine with 
high speed steel. 

OTHER CARBIDEs-Another carbide tool fe lled completely, 
PROMPT D.ELIVERIES OF STANDARD TOOLS 

You can gel prompt deliveries, and save monev1 b y ordering Stand111d or 
Mod iRe~ Standard KENNA METAL tools and olanks. Write for Catalog 
No. 42 listing specJRcatlons and prlcct • 

. i-M:~~- ~' ~'~.~~~I~~-~ & 
I E•c lut•"• ot Ctnodo ond G•e•t Bntoin) 
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DAYTON TOOL AND ENGINEERING CO ., 
730 Lorn.in Ave., D ayton, 0. 

PERSONNEL: Cecil C. Senseman, P res .; ] . K. 
Matthew~ V . P res . ; Geo. W . Houk, Secy. ; 
Otto L . ;:,pneth , Treas. ; L awrence Trick, V . 
Pres. 
PRODUCTS: Tools ; Dies; ] i!! s ; I nst rument test
ing equi pment; Ammu m t ion box mounts ; 
Pump pa rts. 

THE DEFIANCE STAMPING CO ., 
D efiance , 0 . 

PERSONNE L: L . F. ~e~ri ck , Pres.;] . G . Murp.hy , 
V. Pres.; R . E . Ph.d ll p~ Secy .; M. F. Sernck , 
Treas.; R. H . Sernck 1 v en. Mgr. & Pu r. Agt. 
PRODUCTS: AmmunitiOn hoxes and coun ters ; 
Stampings. 

THE DENISON E NGINEERING COM PANY, 
140 W. Chestnut St., Columbus 0. 

PERSONNE L: W . C. Denison , J r ., Pres . & 
Treas ; G . W . Denison , V . Pres.; F . C. Norris, 
Gen. Mgr.; E . ]. Flesch , Sales Mgr .; P . W . 
Norris. Pur. Agt .; ] . T . Hively , P ers . Dir .; 
C. P. Roberts , Pub. Dir. 
P ROD UCTS: Test ing stands ; Presses. 

THE DENNING MANUFACTURING CO .,• 
1777 E. 87th St., Cleveland, 0 . 

P.ERSONNEL: P . F . D enning, P res.; L . T . Den
mng, V. P res. ; E . E . OJala , Secy. & Pur. Agt . ; 
F . W . Denning, Treas., Gen. Mgr ., Sates Mgr ., 
Pers. Dir ., Pub. Dir. 
PRODUCTS: T ools; Dies ; J igs; Finu res. 

DESPATCH OVEN CO. 
622 9th St .t...S . E., M inneapolis , Minn. 

PERSONNEL: A . .~> . Grapp , P res. & 'freas. ; 
G . M. Lund, Seer. & Pur. Agt .; H. L. Grapp, 
V. Pres. & Gen. Mgr.; F. H . Faber, V . Pres. , 
Sales Mgr. & Pub . Di r. ; C. P . W ilbert , Pers . 
Dir . 
PRODUCTS: Ovens ; Furnaces ; Ai r heat ers ; Lab
oratory equipment ; Fans . 

DETROIT GASKET & MANUFACTURING 
CO., 12640 Burt Rd ., D etroit Mich. 

PE RSONNEl.: L . H . Diehl , Pres. & Gen . M gr. ; 
W. E. Ritter, V. P res .; E . W . D iehl, Secy . & 
Treas. ; B . S. Brown, Sales Mgr.; C . H. Strauss, 
Pur. Agt . ; H . F . Doolittle, P ers . Dir. 
PRODUCTS : P anels; Parachutes ; Safety b~lts; 
Stampings; Sub-assembl ies ; Gaskets and gas
ket materials . 

DETROIT REX PRODUCTS CO., 
13005 Hillview Ave., Detroit , M ich. 

PERSONNEL: R . A. Emmett , Pres. ; W. W . 
Davidson, V. P res .; A. 0. Thalacker, Secy. & 
Pers. D ir . .i G . E . Powers, Treas .; <;: .. F . Dinley, 
V. Pres. <:fl: Gen. Mgr .; D . E . W tlll ard , Sales 
Mgr. ; W. G. Smith , P ur . Agt.; G . W. Walter, 
P ub . Dir. 
PRODUCTS: D egreasing m achines; Solvents ; 
Cleaning compounds; Alkali wash ing m achines; 
Spiri ts washers . 

DETROIT STAMPING COMPANY, 
350 Midland Ave., Detroit , Mich. 

PERSONNEL: G . H . R obert s, P res., Treas. & 
Sales Mgr.; ] . Beck, V. Pres .; H . G. R oberts , 
Secy .; George M. T r udeau, Gen. Mgr . 
PRODUCTS: Clamps ; Stampings. 

DETROIT SURFACING MACIDNE CO., 
7433 W. D avison, D etroit, Mich. 

P ERSONNEL: F . D . Nunemaker , Pres., Gen . 
Mgr . & Sales M gr .; W . C . Evaul, V. Pres. ; 
C. T. R onan, Secy. & Pur. Agt .,. G . Snyder, 
Treas.; W. C. Richardson , Pub . D1r . 
PRODUCTS: Elect ric sanding machines. 

THE DEVILBISS CO., 
300 Phill ips Ave. , Toledo, 0 . 

P ERSONNEL : A. D. Gutchess , Pres .; F . A . 
Ba iley, V. Pres . & Gen. Mgr. ; W . W . Co nk
li n, Secf . & Treas.,;_ H. P. DeVil biss, V. Pres. ; 
R. A. Guyer, V . Yres . & Sales Mgr .; R . W . 
Witchner, P ur . Agt . 
PROD UCTS: Air com pressors; Spray pain ing 
equi pmen t ; Exhaus t systems ; Hose nnd hose 
connect ions. 

DIAL LIGHT CO . OF AMERICA, I NC. 
90 W es t S t ., New York , N. Y. 

PRODUCTS : Pilot ligh t assemblies ; I ndica tor 
jewels ; Signa l ligh ts . 

DIEBOLD SAFE & LOCK CO ., Canton , 0 . 
P ERSONNE L: A. ] . Roos, Pres. & Gen. Mgr. ; 
H . C . We1ble, Sccy . & Trens. ; H . A. Noble. 
Sales M11r . ; G . H . Bockius , P ur. ~\gt .; V. Smi h . 
Pers . D1r. ; M . E. H ole, P ub. D1 r . 
PROD UCTS: Aircraft a rmamen t ; Seats. 

T HE DILL MANUFACTURING CO ., 
700 E . 82nd St ., Clevelan d , 0. 

P ERSONNEL: A. P. Willia mson, Pres. & Treas.; 
E. F . Tobold , V . Pres. ; A. E . Bronson , V . 
Pres . & Secy. i... W . C. Holmes , Sales Mgr. ; C. 
W. Bonifi eld , l:'ur . Ag t . 
P RODUCTS : F asteners; Stampings; Ti re valves . 

DOEBLE R Dm CASTING CO., 
386- 4th Ave., N ew York N. Y. 

PERSONNEL: Chas . P ac k , Pres. ; F.]. Koegler, 
V . P res .; F. Knoebel, Secy.; R . Bernhard , 
Treas.; H erbert Doehlcr, P ur. Agt. 
PRODUCTS : D ie castings; P ermanent mold 
castings . 

DOOLITTLE RADIO, INC., 
7421 S . Loomis Blvd ., Chicago, 111 . 

PERSONNE L: E. M . D oolit t le, P res. & Treas. ; 
Dudley Gray , V . P res . ; A . F eeley , Secy.; C . M . 
Rodman, Sales Mgr .; ] . D omotor, Pur. Agt. 
P RODUCTS: R adios. 

THE DOW CHEMICAL CO ., 
Midland Mich. 

PERSONNEL: W. H . Dow, Pres . & Gen . Mgr. ; 
L . I. Doan, V. Pres ., Secy. & Sales Mgr.; E . W . 
Bennett, V. Pres. & T reas.; ] . E . LeFevre , Pur . 
Agt . ; S. L . Starks, Pcrs. D ir . ; Geo. D . W elles, 
Pub . Dir. 
PRODUCTS : Magnesium and magnesium alloy 
products . 

DOWTY EQUIPMENT CORP., 41-28 - 37th 
St., Long Island City N.Y. 

P ERSO NNEL: A. E. Ulmann, Pres. & Sales M gr .; 
T . F. H anley, T reas. 
PRODUCTS : Landing gears ; Hydraulic pumps; 
H ydraulic equipment. 

DRAKE MANUFACTURING CO., 
1713 W. Hubbard St., Chicago, DI. 

P ERSONNEL: A. ] . F oute . 
P RODUCTS : Instrument panel lights; R ad io dia l 
lights. 

DRY-ZERO CORPORATION, 
222 N. Bank Drive, Chicago,lll. 

P ERSONNEL: H . B . Lindsay, Pres .; M . A. 
K emper, Secy. ; N. S. McKay, T reas. ; C . D uff 
Stevens, Sales Mgr .b· W. A. Busch , Pur. Agt . ; 
C . C . Backus, Pub. ir . 
PRODUCTS : Insulation; Portable hangars ; Sen
try's boxes; R ectifier housings. 
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BUY U. S. SAVINGS BONDS AND STAMPS 

AMERICA'S GREAT 8·26 ARMY BOMBER: The mostformidablefightingbomber in the world 

1942 PLEDGE 
From Thousands of Men and Women at Martin's 

America is fighting-mad! So are we • •• America is at war! 

So are we ... We pledge our fellow-countrymen our every 

ounce of skill, energy and patriotic devotion, that America 

may bear aloft the torch of liberty through to Victory. 

Builders of 'IJependable Aircraft Since 1909 
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E . I. DU PONT DE NEMOURS & CO . IN C., 
PLASTICS DEPARTMENT, Arlington, 
N. J. 

PER SONNEL: A. E . Pitcher. Gen. Mf<r . ; W . A. 
J oslyn, Sales Mgr. ; H . F. l3arnett, Pur. Agt.; 
b. M. H eider, P ers. Dir. 
PRODUCTS: Plastics . 

DUGAS ENGINEERING CORP., 
59 E . Van Buren St., Chicago Ill. 

PERSON NEL: H . V . H igley, P res.; A. A. Mi
chaud, V. Pres . & Sales Mgr.; F. J , H ood, Secy. 
& Treas. ; L. D. Cli fford, Pur. Agt. ; R. C . Hood , 
Pub. D ir. 
P RODUCTS: Fire extinguishing compound . 

THE DUMORE COMPANY, 
1225 14th St., Racine, Wise. 

PERSONNEL: L . H . H amil ton, Pres. ; R. L. 
H amil ton, V. P res . & Sales Mgr. ; J, M. H am il
ton , Secy . & P ur. Agt. ; H . F . Nehoda Treas · 
G . A. ~immerman, Gen . Ml}r.b· p. WeUnit~: 
Pers. D1r.; R. B . Voelker, P ub. 1r . 
P RODUCTS: Motors. 

STRUTHERS DUNN, INC., 
1315 Cherry St., Philadelphia Pa. 

P ERSONNEL: M . L . Dunn, P res. ; H. W. Pfeffer, 
V. P res. & Secy.; ] . ] . McKiernan, J r., T reas.; 
C. F. Schattler, Gen. Mgr .; C. A. P ackard , 
Sales Mgr. ; E. T . Ha~vey, P ur . . Agt. ' . 
P RODUCTs: Relays ; Ttm mg devJce.q ; Solenoids. 
DURAKOOL, INC., 

1010 N . Main St., Elkhart, Ind. 
P ERSONNEL: H . E . Bucklen , Jr ., Pres . ; H . E . 
Bucklen, III , V . Pres . & Pur. Agt.; R. L. 
Bucklen, Secy. & Tr~as.; M . W. H oll ingsworth , 
Sales Mgr.; J . F. Slmgo, Pers. D ir . 
P RODUCTS: Switches, Electrical equipment 
relays. 

DURAMOLD AIRCRAFT CORP., 
542 W. 52nd St., New York, N.Y. 

P ERSONNEL: J , Carl ton W ard , Jr. , Pres.; W. H . 
Schwebel, Secy. & Treas. ; H. V. Thaden , Sa les 
Mgr . 
P RODUCTS: P lastic parts . 

DUREZ PLASTICS & CHEMICALS, INC., 
1917 Walck Rd, North Tonawanda, N.Y. 

P ERSONNEL: H arr y M. D en t , P res. & Gen . 
Mgr.; Geo. E . Becker, V. P res .; J ohn F . Sny
der, Secy . & Treas. ; A. W . H anmer, Jr., Sales 
Mgr.; C. M . Bell, Pur. Agt.; A. H ein , Pers. 
Dir.; H . S. Spencer, Pub. Dir. 
P RODUCTS: Molding compounds ; Resins. 

DYCER AVIATION SUPPLIES, 
11156 S. Main St., Los Angeles, Calif. 

PERSONNEL: Edward A. Dycer , Owner . 
PRODUCTS: Control couplings ; Engine overhaul 
stands. · 

DZUS FASTENER COMPANY, INC., 
Babylon, N.Y. 

P ERSONNEL : W. Dzus, Pres., Treas. & Gen. 
Mgr. ; Fullerton W ells, V. Pres .; Theodore 
Dzus, Secy.; G . H. Arnold , Pur. Agt.; L. F. 
Acker, Pub. Dir. & Sales Mgr. 
P~tonuCTs : Fasteners 

E 

EAGLE PARACHUTE CORP., 
424 North Queen St., Lancaster, Pa. 

PERSONNEL: C. ] . "Follmer, P res. ; E. 0 . Tuni
son, V. Pres. & Treas.; C. J. Follmer, Gen. 
Mgr.; R . E. Knoll, Secy. & Pur. Agt. 
PRODUCTS: Parachutes. 

EASTERN ENGINEERING CO., 
45 Fox S t. , New H aven, Conn. 

P ROD UCTS: Pumps. 

EASTMAN K ODAK CO ., Roches te r, N. Y. 
P ERSONNEL: T. J . Hargrave, Pres .; M . B . 
Folsom, T rcas .; M. K . Robinson . Sec;-. 
P RODUCTS : Special film ; Lenses; Materials for 
aerial photography. 

EATON MA NUFACTURING CO. , 
Cleveland, 0. 

P ERSONNEL: C. I. Ochs, Pres .; R. H. Daisley, 
V. Pres.; H. C. Sutessy , Secy. & Trcns. ; V. 
Cada, Pur. Agt. ; A. H. Richards . Pers. Dir.; 
M . F en ley, Pu~. Dir. . . 
PRODUCTS: Miscel laneous engme equtpment; 
Parts ; Pum ps ; Stampings; Sub-assemblies : 
Va lves. 

ECLIPSE AVIATION DIV. OF BENU IX 
AVIATION CORP., Bend ix , N. J. 

P ERSONNEL: R . P . Lansing, Gen . Mgr . ; C . H. 
Knoch, Comp.; A. E. R aabe , Sales Mgr.; S. H . 
Webster, Adv. Mgr.; K. MacGrath, F acto ry 
Mgr. 
PRODUCTS: Ammunition boxes a nd counters ; 
Auxi liary power plants ; Cont rols; De-icer 
equi pment; D ynamotors ; Genera tors; Ma~
netos ; Motors; Filt ers and stra iners ; H yd rauli c 
controls and assemblies ; I nst ruments ; Miscel
laneous engine equipment; Propellers and 
pa rts ; Pumps ; Sta rters; Valves; Vib rat ion 
dampers; Rad io shield ing and equ ipment. 

ECLIPSE FUEL ENGINEERING CO., 
711 South M ain St., Rockford, Ill. 

P ERSONNEL: S. Hyer, Pres .; L . B . McKee, 
Secy. ; G . W. McK ee, V. P res. , Treas. & Gen. 
Mgr.; L . J . Strohmeyer, P ur. Agt. ; K . A. 
Scharbau, Pers. Dir . & Sales Mgr. 
PRODUCTS : H eaters a nd vaporizers ; P rocess 
steam boilers; F ur naces; Gas burners; Pressure 
air blowers ; Air-gas mixing equipment; Air 
control valves. 

EDISON- SPLITDORF CORP., 
West Orange N.J. 

P e RSONNEL: A. w alsh, P res. ; A . J. Cla rk , v. 
P res ., Gen . M gr. & Sales MEr. ; F. C . Erwin , 
Secy.; H . H . E ckert , Treas.; G. H . McLaughm, 
P ers. Dir . ; S . Schaeffer, Sales P romotion Mgr. 
PRODUCTS: M agnetos ; Instruments; Spa rk 
plugs. 

EDO AIRCRAFT CORP., 
College Point, N. Y. 

P ERSONNEL: E. D. Osborn, Pres .· G. B . P ost , 
V. Pres. & Sales Mgr.; K . D . Vosler, Secy. ; 
S. E . Bostwick, Treas. ; W . K onrad, Pur. Agt. , 
J .. H. Burkett, P ers. Dir.; H. Y . Satt erlee, Pub. 
btr. 
PRODUCTS: Floats ; Skiis; Sheet metal assem
blies. 

THE EDWARDS MANUFACTURING CO., 
Fifth & Butler Sts., Cincinna ti, 0. 

PERSONNEL: H . W . Edwards, Pres. & Treas. ; 
G . D . Myers, V. Pres. & Secy. ; H . Smith, 
Sales M gr. 
P RODUCTS: Ammunition boxes and counters ; 
Stampings ; T anks; Arches ; Awnings ; E lbows; 
H oods; Crestings; Iron and steel corrugat ed 
sheets; Metal base pla t es for stoves; Shingles ; 
Skylights; Ventilators; Tanks. 
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EISEMANN MAGNETO CORP., 
60 E ast 42nd St., New York, N.Y. 

PERSONNE L: C . A. Brown, Pres.; F. S. J erome. 
V . Pres. & Treas.j S. M . Cargill, Secy.; B. B . 
Wood ford, S_ales l\1gr.; _B. J . Sternkopf, P ur . 
A~t.; G . W e1ss, P ers. D1r. ; J . C. Affleck, Pub . 
D 1r . 
PRODUCTS: M agn etos. 

EITEL-McCULLOUGH, INC., 
San Bruno, Calif. 

PERSON NEL : W. W . Eitel, Pres.; J . A . Mc
Cullough , V. Pres. & T reas.

1
·. Brad sha,., H a rri

son. Secy.; G. F. Wunder 1ch, Prod . Mgr.; 
0. H. Brown, Pur. Agt . 
PRODUCTS: Tra nsmitting vacuu m tubes ; Vac
uum relays and rectifiers . 

ELASTIC STOP NUT CORP., 
2377 Vauxhall Road , Union N. J. 

PERSONNE L: K. A. Swanstrom , Pres.; D . C. 
Hungerford, V. Pres .; W. F. McGuinness , 
Secy. & Treas. 
PRODUCTS: Fas teners; Fi ttings; Miscell a neous 
hardware; Lock and self-locking nu ts. 

THE ELECTRIC AUTO-LITE CO., 
Toledo, 0. 

PERSONNE L: R . G. Ma rtin, Pres.iP· H . Kelly , 
Exec. V. Pres. ; W. V. Flood, J , rt . McDuffee, 
B. A . Fay, L . H. Middleton, D. B . Stratton . V. 
Pres .; F. H. Landwehr, Secy. ; E . H. Reed , D ir. 
of Pu r. 
?ROJ?UCTS : Aluminum die castings; Low loss 
1gn 1t1on cable ; Insulated magnet wire ; Ignition 
systems ; Volta~e and current regula to rs ; Gen
erators; Soleno1d and ma nual circuit controls; 
Condensers ; D istance type engine heat indica 
t or;;; Fuel p ressure gauges ; Tachometers ; Bat
t en es ; Horns ; R elays. 

THE ELECTRIC FURNACE CO., Salem, 0. 
PERSONNEL: R . F. Bt:nzingcr, Pres . ..i. C. L . West, 
V. Pres.; R. D. Pamter, Sccy.; 1•·. T . Cope, 
Gen. Mgr. ; R. M. W a rren, Pur. Agt.; A. E. 
Wright, Pub. Dir. 
PRODUCTS: I ndustrial Furnaces. 

THE ELECTRIC STORAGE BATTERY CO., 
1Qth St. & Allegheny Ave., Phila delphia , 
P a. 

PERSONNEL: R. C. Norberg, Pres. & Gen . Mgr.; 
S. W. R olph, V. Pres.; H . C . Alla n, Secy. & 
Treas.i...f'· T.,Kaias , V . Pres. & Gen. Sales 
Mgr.; w. B . Gold, Pur. Agt. ; L. W. Moselo!y , 
Pers. Dir . 
PRODUCTS: Batteries. 

ELECTRONIC LABORATORIES, INC., 
122 West New York St. , Indianapolis, 
Ind. 

PERSONNEL: N. R . K evers, Pres .; W. W. Gar
stan~, V. Pres.; E. Chapman, Secy.; T. D . 
Sche1dler, Treas. ; R. P a tt1son, Pur. Agt. ; R . H . 
Dickson, Pers. Dir . 
PRODUCTS: L a nding and navigation lights; 
Radio equipment. 

ELECTRONIC SPECIALTY CO., 3456 Glen-
dale Blvd., Los Angeles, Calif. 

PERSONNEL : D avid A. Marcus, Gen. Mgr. 
PRODUCTS : Radios; Radio transmitters, receiv
ers and interphones. 

ENGEL AIRCRAFT SPECIALTffiS, 
P. 0. Box 697, Escondido, Calif. 

PERSONNEL: John H . Engel, Owner. 
PRODUCTS : Collector rings , cowls, streamlines; 
Cowlings; Exhaust manifolds ; Floats; Skiis; 
ft eaters; Manifolds; _Seats; Stam.pin!{Si Tanks. 

ENGINEERING AND RESEARCH CORP., 
Rive rdale, Md . 

PERSONNEL: H. A. Be.r li ner, Pres. ; L.A . Well s , 
V. Pres. ; M. W . King, Se<:y.; W. G. Carrol l. 
Treas . 
PRODUCTS: Propellers; R ad ios . 

ENGIS EQUIPMENT CO., 310 South Mich-
igan Ave ., Chicago, DL 

PERSONNEL:] . P. Steindler~. P~es. 1· E. J. Schnei
der, V. Pres . & Sccy ._i. M. ;:, t..emd er, Treas. 
PRODUCTS: Pa rts ; 1.-Iinometers ; Instrumen 
parts . 

THE EMERSON ELECTRIC MANUFAC
TURING CO ., 1824 Washington Ave. , 
St. Louis , Mo. 

P ERSONNEL: W. S. Symington, Pres. & Gen. 
Mgr. ; 0 . C. Schmitt, V . Pres.; R . H. Mc
Roberts , Secy.; W. L . H a usman , Treas. ; R. E. 
Otto, Sales Mgr .; J . Worley , Pur . Agt.; 0 . C . 
Oechsli , Pers . Di r.; C. A . Swanlund, Pub. Dir . 
PRODUCTS: Generators; Motors ; Arc welders; 
Power operated gun turrets . 

ERTEL MACHINE CO., 2045 Martindale 
Ave., India na polis, Ind . 

P ERSONNEL: J . C. E rtel Jr ., Pres .; C. B . 
Enochs , Gen. Mgr. ; J . C. Ertel III, Sa les Mgr. 
P RODUCTS: Engine valve guides ; Engine va lve 
scats ; Miscell a neous precision engine parts . 

EX-CELL-O CORP., 
1200 Oakman Blvd., Detroit, Mich. 

PERSONNEl.: P. Huber, Pres .; T. M . Olson, V. 
Pres . & Sales Mgr.; H . G. Bixb}', Secy. & 
Treas0..~- D. Sicklestcel, Pur. Agt,; F. Boucher, 
P ers . JJ1r.; J . Humphrey, Pub. D1r. 
PRODUCTS: P arts; Propeller parts ; Precision 
a ircra ft engine parts; Grinding spind les ; Bor
in~ machines ; Thread grinders; Carbide tool 
gnnders ; Center lapping machines; Internal 
lapping m achines ; Broaches; Counterbores; 
Miscellaneous special cutting tools. 

THE EXACT WEIGHT SCALE CO., 
944 West Fifth Ave. Columbus, 0. 

P ERSONNE L: K . B. Neff, V. Pres. & Treas.; 
S. L . Briggs, Secy.; W . A . Scheurer, V. Pres . ; 
T . H amilton, Pur. Agt. 
P RODUCTS: Scales. 

F 

THE FAFNIR BEARING CO., 
Booth St., New Britain, Conn. 

PERSONNEL: M. Sta nley, Pres. ; S . M . Cooper, 
Secy.; A. G. Way, Treas .; R . R. Searles, Gen. 
Mgr.; C . F . Stanley, Sales Mgr. ; H . P. Kno wles 
Pur. Agt.; D. M . Davidson, Pub . Dir. 
PRODUCTS: Bearings. 

FAHLIN MANUFACTURING CO., 
Columbia Mo. 

PERSONNEL: 0. FahlinJ'~es. ; D. Holt, V. Pres. ; 
C . Roach, Secy.; A. vnscoll , Gen. Mgr.; R . 
Hills, Pub. Dir. 
PRODUCTS: Propellers and propeller parts; Test 
clubs. 

FAIRBANKS, MORSE & CO., 
600 So. Michigan Ave., Chicago, Ill. 

PERSONNEL: R . H. Morse, Pres.· A. E . Ash
craft, V. Pres. ; F. C. D1erks, Secy.; S . T. 
Kiddoo , Treas. ; A. C . D odge, Sales Mgr.; F. J. 
Heaslip, Pur. Agt.; H. N . B aum, Pub. Dir. 
P~QPUCTS : Ma!.{lletos; Pum.ps; E;n!{inC11. 
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menasco ... 

1940 - Spoc-o dovotod to engine manufacture 

,~ ...... -....... 
1941- Spacc devoted to engino a nd strui manufodure 

,- --~- ...... - ...... _ a 
1942 - Spoco devoted exclusively to •trut manufacture 

EXPANDED 

FOR WAR 
PRODUCTION 

Menasco . . . pioneer builder of in-line inverted air. 
cooled engin es, i s now build ing aircr aft struts and 
landing gears for the n ation's gr eat Victory program. 
Floor space has been m ore than t r ebled and the
facilities of a streamlined factory are now devoted 
to the quanti ty production of this precision equip
ment for America's war planes. 

MENASCO MANUFACTURING COMPANY 
Burbank, California 
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North Amm-iaan B -u !abrioa tcd w ith Bool4 & l/-Loc.kino Nu.lD 

HOW BOOTS NUTS SPEED PRODUCTION 

FOR NORTH AMERICAN 

With avi a ti o n swi n g in g to m o d ern bly saves the tim e and cos t of drivin g 
assembly lin e meth ods, sim p licity in de- extra ri ve ts. 
sign of p arts is vital. T he Boo ts " ga ng- Th e Bo o ts " ga n g-chann el " saves 
channel" speeds prod ucti on and reduces weight. The removable channel nuts offer 
assembly errors for North American be- p erm anently sa fe pro tecti on against vi
cause it is tailor-made to North Ameri- brati on because th ey contain the famous 
can's exact specificat ions. Boo ts ali-metal sclf~lockin g principle. 

Th e Boots "gang-channel" is designed Boots a1·e the only one-jJiece, all-metal 
to contain removable Self-Lockin g Nuts, self- locking nuts to pass the 1·igid test of 
which may be irregularly spaced to meet A1·rny, N avy and t!te Civil Ae1·onantics 
particular requirements. This nut assem- Aut!tm·ity. 

Self-Locking Nuts for --- application in all industries 

8ools Channel Nuls "Oullasl the Plane" 

., \.. ' 

AIRCRAFT NUT ~ tOR~ORAT~ON 
_ . NEW _ CANAA.N: • .:.._c_o NNE C T.l CUT • ..:_. _____ _ 
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J) 

IS THE CALL TO V ICTORY 

NORTH AMERICAN AV.IATION, INC. 
INGLEWOOD , CALIF. 
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FAIRCHILD AVIATION CORP., 
88-06 Van Wyck Blvd., Jamaica , N. Y. 

PERSONNEL: J. S. Ogs_bury, Presj · E. R obinson , 
V. Pres.· C. L . T crnll, Secy . ; . A . H ewlett , 
Treas.;_}. E . K aiser, Pur. Agt.; - ~· W. Brown, 
Pers. utr . ; H . K. Yulke. Pub. Dtr. 
PRODUCTS: Cameras; R ad ios ; R adio compasses. 

FARNHAM MANUFACTURING CO., 
1646 Seneca St., Buffalo, N . Y. 

PERSONNEL: Paul Dubosclard, Pres.; A. Farn
ham, Secy. ; F. L. Boutet, Treas. 
PRODUCTS : Milling m achines . 

A. B. FARQUHAR CO., LTD., 
142 N. Duke St., York, P a. 

P!!RSONNEL: F. Farquhar, Pres . & Treas. ; W. J . 
Ftsher, V. Pres. & Gen. Mgr.; D. Gregory, 
Sales Mgr.; J. Throne , Pur. Agt. 
PRODUCTS : Hydraulic production presses. 

FARREL-BIRMINGHAM CO., INC., 
Ansonia Conn. & Buffalo, N.Y. 

PERSONNEL: N. W. Pickering, Pres. & Gen . 
Mgr.; G. C .. Bryant, Secy. ; F. M. Drew, Jr ., 
Treas . ; C . Httchcock, Sa les Mgr.; C . E. Burton, 
Pur. A~t.; A. Stee ves, Pers. Dtr.; T . V. Busk, 
Pub . Dtr. • 
PRODUCTS: Speer! reducing gears ; H ydraulic 
metal forming presses. 

]. A. FAY & EGAN CO., 
1110 Alfred St., Cincinnati, 0 . 

PERSON NEL: W. E. Schott, M. C. Schott, H. C. 
Schott, J. J . Schott, partt:)ers; C. G . Engbersen , 
Sales Mgr.; E. R. Gabnel, Pur. Agt .; L . W. 
Covert, Pers. Dir.· 
PRODUCTS: Woodworking machinery; Band 
saws. 

FEDERAL AIRCRAFT WORKS, 3456 Missis-
sippi Dr., Minneapolis, Mjnn. 

PERSONNEL: F . J, Ditter, Pres. & Gen . M gr .; 
A. A. Bursch, Sales Mgr., Pur. Agt., Pub. Dir. 
PRODUCTS: Skiis; Miscellaneous engine equip
ment. 

THE FEDERAL BEARINGS CO., INC., 
Poughkeepsie, N.Y. 

PERSONNEL: H . A. Schatz, Pres. & Treas.; 
G . R . Bennett, Jr., V. Pres.; V. W. Fichtel 
Secy. & Pur. Agt .; H . F. P etersen, Sales Mgr. 
PRODUCTS: Ball bearings. 

FEDERAL METAL HOSE CORP., 
277 Military Rd., Buffalo, N.Y. 

PERSONNEL: H . C. Neff, Pres., Treas . & Sales 
Mgr.; R. G. Yeager, V. Pres.; J. L. Yeager, 
Secy. ; K. Lehr, Pur. Agt. 
PRODUCTS: Flexible tubing. 

FEDERAL PRODUCTS CORP., 
1144 Eddy St., Providence, R. I. 

PERSONNEL: L. C. Lingley, Pres.; W. E. Car
roll, V. Pres. & Gen. Mgr.; S. B. Reynolds, 
Secy.; C. N . Kingsford , Treas.; I. A. Hunt, 
Sales Mgr. & Pub . Dir . ; J. G. Gunderson, Pur. 
Agt.; C. Collison, Pers. Dir. 
PRODUCTS: Dial indicator gages; Dynamotors; 
Precision measuring instruments; Primers. 

FEDERAL TELEGRAPH CO., INC., 
200 Mt. Pleasant Ave., Newark, N. ]. 

PERSONNEL: L. McNamee, Pres.; St. G. Lafitte 
V. Pres.; S. G. Ordway1 Secy. & Treas.; L . C . 
Mercier, Pur. Agt.; ]. ~- Nelson, Pers. Dir. 
P.II.ODUCTS: Radios; Radio equipment. 

ECTION 

THE FELLOWS GEAR SHAPER CO., 
78 River St ., Springfield , Vt. 

PERSONNEL: E. R. Fellows, Pres.; E . ]. Fullam , 
V._Pres .G· R. 1. Fellows. Secy. & T reas.; E. W. 
!V!tller, en. M gr. ; C. M. Peter. Sales [gr. ; 
]. M . Rafford, Pur . Ag t.; D. T . Hamilton, 
l'ub. Dir. 
PRODUCTS : Equipment for cutting , fin ishing 
and testing gears. 

FELTERS CO., INC ., 
210 South St., Boston, Mass. 

PERSONNEL: L. H . Hansel, Pres. & Gen . 1'1fr.; 
G. H. W ood , V. Pres., P ur. Agt. & Pers. Dtr.; 
W. C . King, Sccy. & Sales Mgr. ; E . M. Guil 
laume, Treas . 
PRODUCTS : Felt . 

FENWAL INCORPORATED, 
Ashland, M ass . 

P ERSONN EL! T . L . Penn , Pres.; w.l . Turenne , 
V. Pres.; C . W. W alter, Sccy. ; H. . Varnum, 
Treas .; H . A. Turner , Sales Mgr. 
PRODUCTS : Controls. 

FERRACUTE MACIDNE CO ., 
Bridge ton, N.J. 

PERSONNEL: G. E. Bass , Pres.; H. A. J anv ier, 
V. P res. ; P. M. Meyers , Secy. ; L . C . Meyers , 
Treas. & Gen. M gr . i... J - D . La mson, Pu.r. Agt . 
P RODUC'rs: Presses ; l:'rcss b rakes ; Dies. 

THE FffiRE CONDUIT CO., 
292 M adison Ave., New York, N. Y. 

P ERSONNEL: H . J. Robertson , Jr., Pres .; F. P. 
Combier, V . P res . & Sales Mgr.; F. G. Wehman, 
Secy. & Trcas ., G . Allen, Pur. Agt. 
PRODUCTS: E lectrical equipment; Miscellane
ous. 

FINCH TELECOMMUNICATIONS, INC., 
4th & Virginia Sts. , P assaic, N. J . 

PERSONNEL: F . C. Scofield, Pres .;_ F. R . Brick , 
V. Pres.; M . Gtlman, Sccy. ; A . vross, Trcas.; 
L . Knapp, Gen. Mgr.; H. Budelman, Pur. Agt.; 
F . C. Ehlert, Pub. Dir . 
PRODUCTS: Radio compasses ; R adio shielding 
and equipment; R adio facsimile apparatus. 

FIRESTONE AVIATION PRODUCTS CO., 
Fires tone Pkwy. , Akron, 0. 

PERSONNEL: L . K. Firestone , Pres.; W. W . 
Shaw, Sales M~r . 
PRODUCTS: De-tcer equipment; Engine mounts; 
Landing gears; Seats; Shock struts and cord; 
Spark plugs; T ail wheel assemblies; T anks ; 
Tires and tubes; Wheels and brakes. 

FIRTH-STERLING STEEL CO., 
McKeesport, Pa. 

PERSONNEL: D. G. Clark, V. Pres. 
PRODUCTS: Tools and dies; Tool steel; Stain· 
less steel; Sintered carbide. 

FISHER RESEARCH LABORATORY 
University Ave. 1 Palo Alto, Calif. 

PERSONNEL: G. R. Ftsber, Pres. ; G. Brown, 
Secy. 
PRODUCTS: Radios; Radio compasses. 

FLEX-0-TUBE CO., 
Lafayette at 14th, Detroit, Mich. 

PERSONNEL:]. L. Ward, Pres.; R. De Tambl.,, 
V . Pres .; J. H. Conn, Secy. & Treas. 
PRODUCTS: Fittings. 

FLEXIBLE SHAFT CO. OF NEW YORK, 
72-76 Cortlandt St., New York, N.Y. 

PERSONNEL: C. Ungeheuer, Pres. 
PRODUCTS : Flexible cores, shafts and shaft 
grinders .. 
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A SHORT-CUT TO TOKYO 

This war wiJl he won ove r drafting boa rd s, as well as maps. A production 
hour saved, a m.ile a m.inute added, a load capacity increased- these are 
short-cuts to Tokyo. 

In the a"-iation industries war schedule each plant is doing that which it i.? 
b est equipped to do. To the Men and Machines of Northrop go a share of the 

responsibility which they have ably assumed in the past- that of achieving 

further advancements in produ ction-further refinements in design. 

So it i s at Northrop that plans fo r tomorrow share the spotlight with 

p lanes for today-this assignment is a duty -and a privilege. 
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FLOTATION SYSTEMS, IN C., 
4031 Goodwin Ave. Los Angeles, Ca lif. 

PERSONNEL : ]. 0. H enry, Pres. ; Fred E. Kal te, 
V . Pres .; H . D.1Ja rgert, Secy. & Treas . 
P RODUCTS: Gasoline fueli ng systems; Control 
equipment. 

THE FOLMER GRAFLEX CORP., 
154 Clarissa St., Roches ter, N. Y. 

PERSONNE L: N. L. Whitake r, Pres . & Gen. 
Mgr.; ] . E. B. Mur phy , Secy. ; C. H. H a rper, 
T ress.; H . A. Schumacher . Sales Mgr.; C . ] 
Krembel, P ur. Agt. ; M .S. Murphy, Pers . Dir . ; 
W. H. Field.z. Pub. Dir. 
PRODUCTS: o..-ameras. 

THE J . B . FORD SALES CO., 
1532 Biddle Ave., Wyandotte , M ich . 

PERSONN EL: C. B. Robinson, Pres .; W. F. 
Torrey, V. P res.; W. M . Cole . Sales Mgr. 
PRODUCTS: Cleaners . 

THE FORMICA INSULATION CO., 
4614 . Sp_rin~ Gro,ve Ave., Cincinnati , 0 . 

PERSONNEL. D. J . 0 Co nor , P res. ; W . H 
Kruse, Secy.; W. ] . Gebhart , Treas .; ] . R . 
W hite, Sales Mgr.; H. H eitbrink, Pur. Agt. 
PRODUCTS: Aircraft a rmament, Auxiliary 
power plants; Bomb racks ; Cameras; Controls ; 
Hydrau lic controls and assemblies ; Instru 
m ents; Panels; P ropellers and propeller parts. 

THE FORSBERG MANUF ACTURING CO ., 
Bridgeport, Conn. 

P ERSONNEL: H . S. Forsberg, Pres .; C. M. 
Toomey, Secy.j ] . W. Nystrom, Sates Mgr. 
_PRODUCTS: Mrscellaneous hardware; Stamp
!ngs. 

THE FOSTORIA PRESSED STEEL CORP., 
Fostoria, 0 . 

PERSONNE L: R. ] . Carter, P res. & Gen . Mgr . ; 
E . L . J? a tes, V. Pres. & .Sales Mgr.; C . W. 
McDamel, Secy.; R. L . Hrll, Pur. Agt . 
PRODUCTS: F ilters and strainers. 

THE FOUR WHEEL DRIVE AUTO CO ., 
Clintonville , Wise. 

PERSONNE L: W. A. Olen, Pres . & Gen. Mgr.; 
] . D. Cotton, V. Pres. & Pers. D ir. ; S. H . San
ford, Secy.; D . ] . Rohrer, Treas. ; R . H. 
Schmid t , Sales Mgr.; L. ]. Pinkowsky, Pur. 
Agt.; F. M. Higgins, Pub. Dir. 
PRODUCTS: Crash, fire, airport maintenance and 
snow removal t rucks. 

S. G . FRANTZ CO ., INC., 
161 Grand St., New York, N. Y. 

PERSONNEL: S. G. F rantz, Pres ., Treas. & Gen. 
Mgr.; E . H . Raymond, Secy .; F. H . Boyd, 
Sales Mgr.; G . C. Finster , Pur. Agt.; R . A. 
Trefethen, Pub . Dir. 
PRODUCTS : Magnetic separators ; F ilters and 
strainers. 

FRAY MACHINE TOOL CO ., 
515 W. Windsor Rd., Glendale, Calif. 

PERSONNEL: j . H. Richards, Pres. & Gen. Mgr.; 
Lock Hales, V. P res .; R. D . Wolla rd, Secy . & 
P ur. Agt .; ] . 0 . Ellison , Sales Mgr. 
PRODUCTS: Milling machines . 

FREEDMAN- BURNHAM ENGINEERING 
CORP., 659 East 6th St., Cincinnati, 0. 

P ERSONNEL: G. L . Freedman , Pres.; W. E. 
Burnham, V. P res.; S. S. F reedman, Secy. 
P RODUCTS: Propellers and propeller parts. 

FRICK - GALLAGHER MANVFACTURING 
CO ., W ell s ton, 0 . 

PERSOSXEI. : ] . P. Gallagher, Pres. ; A . ]. F rick , 
V. Pres .; P. H . Frick, Secy . & T reas .; H. j. 
Geitz, Gen. l\l gr. 
P RODUCTS : SLcel shelving ; Bins. 

JULIEN P. FRIEZ & S O NS, DIV. OF BEN
DIX AVIATIO N CORP., Balti more Md . 

P ERSONN EL: L . L. Fricz , Gen . Mgr.; Denis 
1cCormaek, Sales •[gr . ; G. Parks , Pur. Agt. 

PRODUCTS: Aircraft armament; Controls ; rn 
s truments ; H ydraulic controls and asse mblies ; 
Sub-assemblies . 

FUEL I NJECTIO N CORP., 
Ge tty at Keati ng, Muskegon, Mich. 

P ERSONNEL: L . W egusen , Pres. ; C. F . H igh, 
V. Pres .; F . C. Smith, Trcas. ; G. L. Lund borg , 
Secy. & Gen . Mgr. 
P RODUCTS: J?uel injec tion equ ipment . 

T HE F ULTO N CO. , 
1912 S. 82nd St. , M ilwaukee, W ise. 

P ERSONNEL: S. A. Fu lton , Pres ., T rcas . & Gen. 
Mgr. ; F. P. Fulton, V. Pres.; L . M. F idl er , 
Sccy. & Pur. Agt.; E. L. W orcester, Sales Mgr . 
PRODUC TS : Ammunit ion boxes and counters ; 
Bomb racks ; D -icer equ ipment; Stnmpings ; 
Sub-assemblies ; T a il wheel assemblies ; Visors . 

G 

THE G & 0 MANVFACTURING CO ., 
138 Wincheste r Ave., N ew H aven, Conn . 

PERSONNE L: A . ] . Verd i, Pres.; V. Carangelo, 
V. Pres.; F. I. Newton, Secy.; C. Oppe, T reas. 
& Gen . Mgr.; M. W ell man , Pur. Agt . 
PRODUCTS: H eaters ; R adia tors . 

GAERTNER SCIENTIFIC CORP., 
1201 Wrightwood Ave ., Chicago, III. 

PERSONNEL: W. Gaertner, Pres . ; S. j acobsohn, 
V. Pres.; ] . Mandel, Secy.; W . A. Schumacher, 
P ur . Agt. 
PRODUCTS: Oxygen regulator; Breat hing masks; 
Bail-out equipment; Bomb sights; Mercuria l 
barometers. 

GARDNER PROPELLER CO ., 
1215 Circle Ave., Forest P a rk, Ill . 

PERSONNEL: Wm. H . Gardner , Gen. Mgr. 
PRODUCTS: P ropellers ; E ngine tes t clubs . 

GENERAL AIRCRAFT EQUIPMENT, INC ., 
South Norwalk, Conn. 

P ERSONNEL: C. M. Torrey, P res . & Gen . Mgr. 
PRODUCTS: Oxygen a nd electrical equipmen t ; 
R emote gun cont10ls; Flame damping exhausts ; 
Sheet metal parts and assemblies . 

GENERAL AIRCRAFT SUPPLY CORP., 
D etroit City Airport, Detroit, Mich. 

P ERSONNEL: L. F . Zygmunt, P res. ; P . Altm an, 
V. Pres.; H. L . Mitchell , Secy. & Treas. 
PRODUCTS: Log books; Miscellaneous hardware ; 
P arts; Propellers and p ropeller parts ; Safety 
belts ; T a il wheel assemblies; D opes and pain ts . 

GENERAL ARMATURE CORP., 
Lock H aven, P a. , Chicago, Ill. 

PERSONNEL: Lou Mervis, Pres. & Gen . Mgr.; 
Leonard Mervis , Sales Mgr . ; A. C . Potratz, 
Pur. Agt .; G. K . Warner, Pub. Dir. 
PRODUCTS : D ynamotors ; Generators. 



DIRECfORY SECfiON 543 

Do These Jobs faster 
with Super-Speed Spindles 

W ith On srud air turbine and high cycle 

tools an d machines, m any non-ferrous 

cutting a nd shaping operations can be 

speed ed up b e ond all expect a t ions. 

Amazing cutting speeds of spindles turn

ing a t 5,400 to 50 000 RPM are combined 

with exclusive construction design for 

accurate feather-touch operating control. 

Today 99 per cent of the U . S. aircraft 

industry employs Onsrud high speed tools 

and machi!fes. Write and tell us your 

problem ... we 11 give you the facts for 

any of the following non-ferrous machin

ing operations: 

MILLING . . . profile, straddle, and 

groov e. ROUTIN G . . . por t able, pedes

tal t yp e, and ra dial arm. G RINDING 

. . . ferrous and non-ferrous, external 

and internal; hand, bench, or lathe 

mounted. LAPPI NG of all ferrous metals· 

SHAPING ... variable angle, straight, 

and formed cutter . DRILLING . .. ra

dial arm with reciprocating drill heads 

and pneumatic control. 

ONSRUD MACHINE WORKS, INC. 
3900-3932 Palmer St., Chicago, Ill., U.S.A. 

Sales Offices in all Principal Cities 

PIONEERS • DESIGN ER S • MANU FACTURERS 

Air Turbine and High Cycle 
Tools and M achines 
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GENERAL AVIATION EQUIPMENT CO., 
INC., 61-73 Mary St., Ashle}', Pa. 

P ERSONNEL: V . C. B ell, Pres. ; G . R . Schul tz, 
V . Pres .; G . C. Champe , Secy.; J . M . P nehn
drick, Treas. & G en . M gr.i G . W. Von An., 
Sales Mgr. & Pub . Dir . ; C . r' . Elliot , Pur. Agt. 
PRODUCTS: Gun a nd ca mera moun ts; Data 
cases; Bomb ra cks ; Control pulleys ; Gunchnrg
ing handle assembly; Ammunition box moun t 
assembly. 

GENERAL BRONZE CORP., 
34-19 lOth S t., Long Island City, N. Y. 

P ERSONNEL : W. P . J acob, Pres. ;,...E . Per emi , V. 
Pres .; H . Meyer, Pur. Agt .; C. K. Hoyt , Pers . 
D ir . 
PRODUCTS: Metals. 

GENERAL CABLE CORP., 
420 Lexington Ave., New York, N.Y. 

P ERSONN EL: D . R . G. P almer, Pres. ; P. D. 
Rensenhouse , V. Pres ., Treas. & Sec;)' .; D . M. 
Simmons, V . Pres,.;_ H. E . E agleston, Gen . Sales 
Mgr.; G. Sherry, U1r. of Pur. 
PRODUCTS: Electrical wires a nd cables . 

GENERAL CONTROLS CO., , 
801 Allen Ave., Glendale, Calif. 

PERSONNEL: W . A . Ray,~, Pre~.j A . W. R ay, 
V . Pres .; E . T . Howard , :.ales Mgr. 
PRODUCTS: Hydra ulic controls and assemblies ; 
Valves. 

THE GENERAL DETROIT CORP., 
2200 E. Jefferson Ave., Detroit , Mich. 

PERSONNEL: C . K . Huthsing, Pres. , Treas . & 
Gen. Mgr. ; E . A . Warren, v: Pres. & Sales 
Mgr.; R. L. Braden, Secy. & Pers. Dir.; ~· T. 
Thoman, Pur. Agt.; F. D . Bacon Pub. D1r. 
PRODUCTS : Fire extinguishers. ' 

GENERAL ELECTRIC CO ., 
Schen ectady, N.Y. 

PERSONNEL: C . E. W ilson, Pres. ; E . 0 . Shreve , 
V. Pres.; W. W . Trench, Secy.· J. W . Lewis, 
Treas.; C. H . Lang, Sales Mgr.; H. L. Erlicher, 
Pur. Agt . ; W . R. Burrows, Pers . Dir.; R . S . 
Pea re, Pub . Dir. 
PRODUCTS : Ammunition counters ; Dynamo· 
t.ors •. Generators; Motors; .Switches; Indirect 
hghtwg; Instruments; Radios ; Superchargers. 

GENERAL ENGINEERING CO., 
785 Hertel Ave ., Buffalo, N. Y. 

PRODUCTS : Riveting equipment. 

GENERAL SCIENTIFIC EQUIPMENT CO., 
2735 N . Broad St., Philadelphia , Pa. 

PERSONNEL: M. Kline, Gen. Mgr. 
PRODUCTS: First aid equipment; Goggles; R es
pirators; Eye and face shields; Storage battery 
tools. 

THE GENERAL TIRE & RUBBER CO., 
Akron, 0. 

PERSONNEL: W. O'Neil, Pres.; C. J . J ahant, 
V. Pres..,; H. R. Jenkins, Secy.i_R. S. Shore, 
Treas.; L . A. McQueen, Sales Mgr.; R. Gra
h am, Pur. Agt.; H. L. B arnes, Pub. Dir.; W . H. 
Marting, Aeronautical Sales Div. 
PRODUCTS: Tail wheel assemblies; Tires and 
t ubes ; Wheels and brakes; Miscellaneous. 

E. A. GERLACH CO., 
3567-71 S epviva St. Philadelphia, Pa. 

PERSONNEL: R. G. Gerl ach, Pres.; E . A. Ger
lach, Secy.; T. Walker Cleeland, Sales Mgr. 
PRODUCTS: Paint stripper compound; D ecar
bonizing compound; Degreasing compound. 

GILBERT & BARKER MAN UFACTURING 
CO., W es t Springfield, M oss. 

P ERSONN EL: S. C. H ope, Pres . & Gen . Mgr.; 
T. C. O 'Donnell , V. Pres. ; P. H. Bills . V. Pres. 
& T reo.s . ; G . 1acDonnld , Secy .A· W. C . Leitch , 
Sales Mgr.; H. D . F oss , Pur . gt. ; C. Umla , 
Pers. Dir. 
PROD UCTS : Ae ropits fo r fu eling pla.nes. 

GISHOLT MACIDNE CO., 1399 Eas t Wash-
ington Ave., M a di son, Wise. 

P ERSONNEL: G . H . J ohnson , Pres .: H. S . J oh n
son , J r., V . Pres .; C. E . Gernon, Seey.; H . ] . 
H omewood , Treas.; C. K. Swafford . Gen. Mgr. ; 
F . L . Chapman , Sales M gr. ; R . K . ew ton. 
Pur. A~ft . ; W. LohfT, P ers . Dir .; ] . H azlewood , 
P ub. D1r. 
P RODUCTS: Turret lath es; Automatic la thes; 
D y net r ic balancing machj nes. 

GLENN-ROBERTS CO ., 
1009 Fruitvale Ave., Oak la nd, Ca lif. 

PeRSONNE L: G. G. Glenn. P res . 
P RODUCTS: E lectrode holrlers ; Welders ; Cla mps. 

GLOBE STEEL TUBES CO ., 
Milwaukee, Wise. 

P ERSONNE L: W. C . Buchanan, P res. ; F . ] . 
O'Brien, V. Pres . & Sales M gr :.i. G . 0. Ross, 
Secy . & Treas. ; G . W. Walzer , v en . Mgr. ; A. 
K a rsan, Pur. A~. & Pub . Dir . 
PRODUCTS : Tubmg. 

THE GOGGLE PARTS CO., 
Bla ckstone Bldg., Cleveland, 0. 

PERSONNEL: W. R . Paterson; J . D . Hill, F ir m 
members. 
PRODUCTS: Goggles and parts; W elding helm ets 
a nd parts; H and shields. 

THE B . F . GOODRICH CO ., 
500 S. Main St., Akron, 0. 

PERSONNEL: J . L . Collyer, Pres . ; S. M . J e tt, 
Secy.; L. L . Smi t h, Treas. ; G . E . Brunne r, 
Gen . Mgr.; J. S. P ed ler , Sales Mgr.; A. D . 
Moss , Pur. Agt. ·'pC. V . ~olcsworth, P ers . Dir .: 
H. W . Maxson , ub . Dtr . 
PRODUCTS : B atteri es ; Control s ticks a nd 
wheels · De-icer equipment; F asteners; P a ra 
chute s~at and back cushions ; Shock struts a nd 
cord· Tail wheel assemblies l ]'a nks ; Tires and 
tube~; Wheels and brakes; Miscellaneous rub
ber goods . 

GOODYEAR AIRCRAFT CORP., 
Akron, Ohio 

PERSONNEL: P. W. Litchfield, Pres;j E . J . 
Thomas, V. Pres.; Karl Arns tein, v . Pres. 
& Chief Engr.; H . L . Hyde, Secy.; Z. C . Ose
land Treas · T. A. Knowles, Sales Mgr. ; L . A . 
Murphy, p~'r . Agt.; W. E . Thomas, P ers . Dir.; 
L . E . Judd, Pub. Dir. 
PRODUCTS: Controls; Control sticks and wheels ; 
Covers (engine, cock~it, windshield) ·k~owlings ; 
Engine mounts; Fittmgs; Floats; S us; Land
into: gears; Parts; Stampings; Tail wh eel as.sem
bhes; Tanks ; Ttres and tubes ; Valves; VIbra
tion dampers; Tubing; Wheels and brakes; 
Sub-assemblies; Miscellaneous. 

GOODYEAR TIRE & RUBBER CO., Akron, 0. 
PERSONNEL: R. S. Wilson, V. Pres.; V. R. 
J acobs, Mgr. 
PRODUCTS : Tires; Tubes; Wheels; Brakes . 
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GEORGE GORTON MACID.NE CO ., 
Racine Wis e. 

P ERSON NE L: G. Gorton, Sr., Pres.; G. Gorton 
III , V . P res.; W. B. T omlinson, T reas.; C . C . 
E rlandson , Secy .; ] . Gor ton , Pur. Agt. 
PRODUCTS : Die cutting a nd engraving ma
chines ; Cutte r a nd tool g ri nders ; Tools and 
cutt ers . 

THE GOVRO-NELSON CO., 
1931 Antoinette, Detroit, Mich. 

P ERSONN EL: V. Ga uvreau, Gen . Mgr. 
PRODUCTS : Aircraft engine pa rts ; D ri lling 
units . 

GRANBERG EOmPMENT, INC., 
1308 - 67th St. Oakland, Calif. 

PERSON NEL: A. ] . Granberg, Pres .; R . W. 
L in dsay, V. P res . & Sales Mgr. 
P RODUCTS: Pumps ; Meters . 

GRATON & KNIGHT CO., 
356 Franklin St., Worces ter, Mass. 

PERS9 NNEL: A. N . Benne t t , P res . & T reas. ; 
W . Btshop, Jr.,~. Secy. ; G .. L. Abbott , V. P res . 
& Sales Mgr . · u . A .. Ba rnard , Pur. Agt. 
PRODUCTS: H ydraulic controls and assem blies ; 
P arts; Propellers a nd propeller pa rts. 

GRAY RADIO CO., West Palm Beach, Fla. 
PERSONNEL: F . E . Gray, Pres. 
PRODUCTS: R adios ; R adio com passes . 

GREIST MANUFACTURING CO., 
Blake & Valley Sts., New Haven, Conn. 

P ERSONNEL: H . Ely, P res. ; D . L . Bacon, V. 
Pre~ . & Gen. Mgr . ; ] . W h<;!elerj Secy . ; W. C. 
Grets t , T rl!as . ; H. M . Gretst , r ., Pur. Agt .; 
C . F. Black, Pers . Dir. 
PRODUCTS : Parts ; Stampings ; Sub-assemblies ; 
Subcontractors. 

GRIMES MANUFACTURING CO., 
515 N. Russell St., Urbana 0 . 

P ERSONNEL: W . G . Grimes, Pres. ; b. 0. Printz, 
Mgr. 
PRODUCTS : Lighting equipment. 

GULF OIL CORP., Gulf Bldg., Pittsburgh, Pa. 
P ERSONNEL: A . Williams, M gr. Avia tion Dept. ; 
B. W. H orton , Asst. Mgr. Avia tion D ept. 
PRODUCTS: Avia tion fuel. 

W. & L. E. GURLEY, 
514 Fulton St., Troy, N. Y. 

PERSONNEL: C. I. D ay, Pres. ; E. H. Betts , V. 
P res . ; H. M . Dibert, Secy . 
PRODUCTS: Drift indicators ; W eather record ing 
instruments. 

GWINN AIRCAR CO., 
3133 Browning St., San Diego, Calif. 

PERSONNEL:]. M . Gwinn, Jr., Pres. 
PRODUCTS : (Licensor of patents). 

H 

THE HALL MANUFACTURING CO., 
Toledo, 0. 

PERSONNEL: E. A . H all, Pres. & Gen . Mgr.; 
R . P. H all, V. Pres.; G. A. Powers, Secy. & 
T reas.,;, G . W . Smith, Sales Mgr.; W . Coff
m an , .t'ur. Agt . ; H. F. Bradford, Pub. Dir. 
PRODUCTS: Valve seat grinders · Valve refacers · 
Precision grinders. ' , 

HAMILTON STANDARD PROPELLERS 
DIV. OF UN ITE D AIRCRAFT CORP., 
E as t Hartford, Conn. 

P ERSO:<NEL: S. A. Stewart, Gen. Mgr. ; H . M. 
E lli s, Sales Mg~;j Norman V. Clements , Pub. 
Dtr.; Adam C . w olz, Pu r . Agt . 
PRODUCTS : P ropellers. 

HAMMOND AIRCRAFT CO ., 
S . San Francisco, Ca li.f . 

P ERSONNE L: T. L. Pord, P res .; D. B . Ham
mond , V. Pres . & Gen. Mgr ._; A. A. j ones, 
Secy.; H . Bohling , T rens. ; 1\1. C . Casserly, 
Pur. Agt . ; C. Bjornson. Pers. Dir. 
PROD UCTS : General a ircraft manufacturing . 

HARBOR PLYWOOD CORP., 
Hoquiam, Was h. . . 

PERSONNE l. : E . W . Dantels , Pres. ; H . F . W tse 
Secy . & T reas. ; M.S. Munso n, Pub. Di r. 
PRODUCTS: Plywood . 

HA.RDINGE BROTHERS, INC., 
1420 College Ave. , Elmira N. Y. 

PERSONNEl. : D . G. Anderson, P res. & Gen . 
Mgr.; L . R. E va ns, V. P res. ; W. H . Ma ndeville, 
Secy.; A . F . Fischer , T reas .; D . R . Laux1 Sales 
Mgr .; ] . S. Net th , P ur. Agt. ; R . A. J onnson 
Pers. Dir. 
P RODUCTS : Chucks ; Collets ; I nde.ring devices; 
La t hes ; Milling machines ; Screw machin es. 

HARDWICK, IDNDLE, INC., 
40 H ermon St., Newa rk, N.J. 

PERSONNE L: A . H. H ardwick, Pres. & Sales 
Mgr. ; R . F . Golden, V. P res .; J . A. Greene, 
Secy . & T reas .; H . T . Moffett, Pur. Agt. 
PRODUCTS: R esistors; Rheostats. 

THE HARRIS CALORIFIC CO., 
5501 Cass Ave., N. W., Cleveland, 0. 

P ERSONN EL : L. Campbell, Jr., Pres. ; J, Milli
gan, Treas. 
PRODUCTS: Gas welding and cutting apparatus ; 
Regula tors ; Generators. 

HARRISON RADIATOR DIV. GENERAL 
MOTORS CORP., Lockport, N. Y. 

P ERSONNEL: F . M . H ardiman, Gen. Mgr._;, L . 
]. Schneider, S~es Mgr. ; B : A. Bolt on, .t'ur. 
Agt . ; I. D . J enkms, Pers . D11'. ; K . F. Covert, 
Pub. Dir. 
P RODUCTS: Intercoolers; R egulators . 
THE HARTFORD SPECIAL MACIDNERY 

CO., Hartford1 Conn. 
PERSONNEL: J , M ernttj Pres. & Treas. ; R . P . 
Merntt, V. Pres. ; R. . Dunn, Secy.; E . P. 
Hopfer, Pur. Agt. 
PRODUCTS : Engine and airplane parts. 

HARTZELL PROPELLER CO., DIV. OF 
HARTZELL INDUSTRIES, INC., 
Piqua, 0. 

PERSONNEl. : R.N. Hartzell, Pres. & Gen. Mgr.; 
Mrs. Geo. W . Hartzell, V. Pres.· Robert Reck, 
Secy.; R. V. H artzell, Treas.; R. W. Zimmerlin, 
Sales M gr. & Pur. Agt. 
PRODUCTS: Propellers . 

HARVEY MACIDNE CO., 
6200 Avalon Blvd., Los Angeles, Calif. 

PERSONNEL: L. M . H arvey, Pres. ; L . A. Har
vey , V. Pres. & Gen. Mgr. ; R . Wolf, Pur. Agt.; 
Erling W eeks, Pers. Dir. . . 
PRODUCTS : Aircraft a rmament; Ammumt10n 
b oxes and counters ; Bomb racks ; Collect or 
rings, cowls, streamlines ; .Controls; Cowlings; 
Fittings· H eaters; La':d!Og gears ; Pan!'ls; 
Parts· Radios; Stampmgs; Sub-assembhes; 
Tank~; Miscellaneous. 
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HARVILL AIRCRAFT Dffi CASTING CORP., 
6251 W. Century Blvd., Los Angeles , 
Calif. 

PERSONNEL: H . L . H a rvill , Pres. ; F. M . Hoef
ler, V . Pres. ; L . W. J ohnson, Secy. & Treas. ; 
P . R . Jordan , Sales Mgr .; M. C. Goodfellow, 
Pur. Agt . ; L . 0. Gunn, Pers . Dir . 
PRODUC'!S: Bomb racks ; Clamps ; Collector 
rings, cowls, streamlines ; Cont rols ; De-icer 
equipment. 

HAYES INDUSTRIES, INC., J ackson, Mich . 
PERSONNEL: C. B. H ayes , Pres. & Gen. Mg·r.; 
C . H olleri th, V. Pres. & Sales Mgr.; E. C. 
H etherwiek, Secy. & Treas.; G. B . Vass , Pur. 
Agt. 
PRODUC'!S: Wheels and brakes. 

HAYES MANUFACTURING CORP., 
Grand Ravids Mich . 

PERSONNEL : R . W. Cla rk, Pres .; A . A. Ander
son, V. Pres. ; T. E . Dean, Secy.; J . H . Lee , 
Treas. 
PRODUCTS: Structural parts ; Sub-r1ssemblies ; 
P arachutes; Stampings ; Tools; Dies; Fi~lures . 

THE HEALD MACIDNE CO., 
New Bond St., Worcester, Mass. 

PERSONNEL: R.N . H eald, Pres . ; S. T . Massey , 
V. Pres;.; R . S. ~eal d..l. Secy. ; R. A. H eald , 
Treas.; u . C. Best1ck, l:'u r. Agt. 
PRODUCTS: Machine tools. 

HEATH CO. 
4th & Park Sts ., Benton Harbor Mich . 

P ERSONNEL: H . E. Anthony, Pres., V . Pres. & 
Gen. Mgr. ; H. C . Anthony, Secy. & Treas.; 
D . B . R eagan, Sales Mgr.; D . E lferd ink, Pers . 
Dir. 
P RODUCTS: Covers; Floats; Skiis; Radios ; R a
dio compasses; Radio shielding and equipmen t ; 
Stampings; T a il wheel assemblies ; Wheels and 
b rakes . 

THE HElM CO., 
46 Sanford Rd., Fairfield, Conn. 

PERSONNEL: L . R. H eim, Pres. & Gen . Mgr.; 
N. E. H elm, V. Pres. ; C. R . H eim, Secy ., 
Treas. & Pur. Agt.; E. Hildes H eim, Sales Mgr. 
P RODUCTS: Miscellaneous ha rdware ; Stamp
ings. 

HEINEMANN CIRCUIT BREAKER CO., 
111 Plum St., Trenton, N.J. 

PERSONNEL: B.S. Berlin, Pres. ; If. W. H aenni , 
Gen. M gr.; E. Bromberg, Sales Mgr.; R . A. 
Berlin, Pur. Agt. 
PRODUCTS: Circuit breakers. 

THE HENDEY MACIDNE CO ., 
Torrington, Conn. 

PERSONNEL: D. AyrJ Pres. & Gen. Mgr. ; E. 
Seybold, V. Pres.; . W. Markham, Secy. & 
Treas.; F . J. McCarty, Sales M gr.; F . N. Mc
Kenzie, Pur. Agt. & Pub. Dir. ; H . H. Fuessen
ich, P ers. Dir. 
PRODUCTS: Machine tools. 

THE HERBRAND CORP., 
Stone & Lake Sts., Fremont, 0. 

PERSONNEL: S. S. Boyer, Pres . & Gen. M gr.; 
R. 0. Mead, V. Pres.; C. T . Gottron, Secy. & 
Treas.; A. C. Gropp, Sales Mgr.; F. D. Betts, 
Pur. Agt. 
PRoDuc-rs: H and tools; Forgings. 

HERRICK IRON WORKS, 
1734 Campbell St., Oakland Cali!. 

P ERSONNEL: S. S. H errick, S. G. H errick . d . 
H~rrick, partners ; L . A. P eck,_ Sales Mgr._; A . T. 
W1lson, P ur. Agt. ; C . K ehrlem , Pers. D1r. 
PRODUC'!S : H a nga rs ; H a ngar doors . 

HEYMAN MANUFACTURI NG CO., 
Kenilworth, N. J . 

PERSONNEL: H . W. H eyman, Pres . ; F. Klumpp, 
Jr., V. Pres . ; K. E. Fahnestock, Secy. 
P RODUCTS: Clamps ; Fasteners ; Sta mpings. 

THE ffiCKOK ELECTRICAL INSTRUMENT 
CO., 10514 Du11ont Ave., Cleveland, 0. 

P ERSONNEl. : R . D. H1c.kok, Sr., Pres., T reas ., 
& Gen. M gr . ; W . H. Eberle , Secy. ; Robert 
Will iams, Sal e~ Mgr . .i ... .J.. M . Landfea.r . Pur. 
Agt . & P ers . D1r.; R . wllhams, Pub. D1r. 
PRODUCTS : Radio serv·ice equipment ; Meter$. 

HILL AIRCRAFT STREAMLINERS CO ., 
700 W . 6th St., Cincinnati, 0 . 

PERSONNE L: ] . A. Hill, P res. ; F. K. Hill. Secy . ; 
W. A . Sundq uis t , Gen. Mgr. 
PRODUCTS : Collector rings , cowls. st reaml ines; 
CowLi ngs. 

HILLS-McCANNA CO., 
3025 N. Western Ave., Chicago, Ill. 

PERSONNE L: K . Carpenter, Pres. ; D. W. Moll. 
V. Pres .; T rcas . & Gen. Mgr.; F. R . Grassle, 
Sec~ . & Sales M~r.; W . Macmder. Pur. Agt. ; 
J . L1 ttle , P ers . D1r. ; C. A. Howe, Pub. D1r . 
PRODUCTS: Castings. 

HILO VARNISH CORP., 
42 Stewart Ave., Brooklyn , N . Y. 

PERSONNEL: C. J . Schumann, Pres .; A. G. 
Schumann, V. Pres . ; W . L. Schwalb, Sccy. & 
P ur. Agt . ; F . M . Schumann, Treas. ; ] . j . 
Mattiello, Sales Mgr. 
PRODUC'!S: P a in ts ; Va rnishes ; Lacq uers ; En
amels; Prirncrs. 

HOBBY MODEL MANUFACTURING CO., 
INC., 204 Greene St., New York , N.Y. 

PERSONNEL: F . Brooks, Pres. & Treas. ; A. 
Brooks, Secy. ; T . Brooks, Pers. Dir. ; J . Brooks, 
Pub. Dir. 
PRODUCTS: Balloon recording boxes . 

R . HOE & CO., INC., 
910 E . 138th St., Bronx, N. Y. 

P ERSONNEL: H . M. Tillinghast, Pres. ; E. Fos
ter, V. Pres_J C. E. Littleton , Secy . ; T . S. 
Chadeayne, Treas.; J . L . Auer, Gen. Mgr.; A. 
Dressel, Sales M gr:.i. R. F. Mooney, Pur. Agt. ; 
C. Hopkins, P ers. uir . 
PRODUCTS: General m achining. 

HOLISTER COIL SPRING MANUFACTUR
ING CO., 7100 Avalon Blvd., Los An
geles, Calif. 

PERSONNEL : 0. D. Perkins, Treas.; F. Holister, 
Gen. Mgr.; P. Wortman, Pur. Agt. 
PRODUCTS: Clamps; Fasteners; Miscellaneous 
hardware; Miscellaneous engine equipment ; 
Parts; Stampings; Springs; Wire forms. 

HOLLEY CARBURETOR CO., 
5930 Vancouver Ave., Detroit, Mich. 

PERSONNEL: Earl Holley, Pres. & Treas.; D . W . 
Candler, B . W. Westcott, V. Pres. ; · J . F. 
English, Secy. ; H. C. Webb, Pur. Agt.; H. J . 
Middleditch1 P ers. D ir. 
PRODUCTS: .1\.ir scoops. 
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THE HOLO-KROME SCREW CORP., 
Hartford Conn. 

P ERSONNEL: W. A . Purtell , Pres., Treas. & 
Gen . Mgr.; W . C. Stauble , V. Pres. & Secy.; 
H . A. Neff, Pur. Agt. & Pers. Dir. 
PRODUCTS: Socketed screw p roducts. 

THE HOMESTEAD INSULATION CO., 
224-A Garden St. , Ha.rtford, Conn. 

PERSONNE L: G. U. Kierstead, Pres .; C. W. 
Lemmerman, V. Pres. ; G. E. Wood, Sccy . 
PRODUCTS : Aircraft test cells ; Soundproofing . 

HOUDE ENGINEERING CORP., 
537 E . Delavan Ave., Buffalo, N. Y. 

PERSONNEL: Chas . Getter; Pres . ; R. P. P co, 
V. Pres . & Gen. Mgr.; ~1. C. Maso n, Secy .; 
G. C. Phelps, Treas. ; E . L . Potter, Sa les Mgr.; 
G. C. Kratzer, Pur . Agt.; B.S. Sanderson, Jr ., 
Pers. Dir. 
PRODUCTS: E ngine mounts; Fittings ; Hydraulic 
controls and assemblies ; Landing gears ; Pumps ; 
Shock struts a nd cord; Vibration dampers . 

E. F . HOUGHTON & CO., 
303 W. Lehigh Av.e ., Philadelphia, P o . 

PERSONNEL: A. E. Carpenter, P res. & Gen . 
Mgr. ; G. W . Pressell, V . Pres. ; E. A. Carpenter, 
Secy.; R. H. Patch, T~eas . .i.. H . B . .Fo:<, Pur. 
A~t.; ] . Hunt, Pers. Dir .; u. C. Miner, Pub. 
Dir. 
PRODUCTS: Pack.ings; Oils; H eat t reating com
pounds. 

MARK HURD M~NUFACTURING CORP., 
1313 Third Ave., So. Minneapolis Minn. 

PERSONNEL : T. W. Bennett, Pres .; J . G. Ben
nett, V. Pres.; M . M . Hurd, Secy., Treas. & 
Gen . Mgr. 
PRODUCTS: Cameras and accessories. 

CARL BUSSMAN ENGINEERS, INC ., 
3001 N. Oakley Blvd., Chicago, lll . 

PERSONNEL: C. Russm an, Pres. 
PRODUCTS: Vibration dampers. 

THE HYDRAULIC PRESS MANUFACTUR-
ING CO., Mount Gilead, 0. 

PERSONNEL: H. F . MacMillin, P res .;_ P. C. 
Pocock, V. Pres. {· W. C. Batchelor, ;:,ecy. & 
Treas.; H-J· Mil er1 Sales Mgr.; A. L. Boggs, 
Pur. Agt.; . E. Aula , Pers. Dir .; R. W. Powell, 
Pub. Dir. 
PRODUCTS: Hydraulic presses. 

I 

IDEAL CLAMP MANUFACTURING CO., 
INC., 435 Liberty Ave., Brooklyn, N. Y. 

PERSONNEL: P. Rauch, Pres.; L. J . R auch, 
Treas. 
PRODUCTS : Clamps; Fasteners. 

IDEAL POWER LAWN MOWER CO., 
700 E. Kalamazoo St., Lansing, Mich. 

PERSONNEL: C. S . Roe , Pres.; J . S. Shere, Jr., 
V. Pres. & Gen. Mgr.; M. U . Flanagan, Secy.; 
S. 0. Bri_ggs, Treas.; L. T . Beresford, Sa!es 
Mgr.; E. W. Sutterby, Pur. Agt.; W. L . Austm, 
Pub. Dir. 
PRODUCTS: Airport gang mowers; Power sweep
ers; Motorized snow plows. 

THEJlMPERIAL BRASS MANUFACTURlNG 
CO., 1200 W. Harrison St . ._Chictlgo, lll . 

PERSONNEL: F. McNellis. Pres .; !'". C. Shafer , 
V. Pres . & Gen . Mgr.; W. A. Leonard.] . T. 
Greenlee , Sales Mg_rs .; W. B. Burnet , Pur. Ag~.; 
B. M aloy, Pers. Dir . ; C. H. Benson, Pub. Dir. 
PROD UCTS : Control s · De-icer equipment; Fil
t ers and strainers ; Fittings ; Parts; Primers; 
Pumps ; Va lves ; Vibra tion dampers; Airplane 
toilets; Soap dispense rs; Lava tory fil<tures ; 
Tubing service tools ; W elding equipment. 

INDEPENDENT PNEUMATIC TOOL CO., 
600 W. j ackson Blvd ., Chicago, Ill. 

PERSONNE L: . C . Hurley , Pres. ; N .C. H urley, 
Jr., V. Pres .; E . G . Gustafson, Trcas. ; W . H . 
l3rcwcr. Gen . Mgr. ; W. A. Nugent .. Sales Mgr. ; 
G. W . J ansen, P ur. Ag t .; C . N. Kirchner, Pub. 
Dir. 
PRODUCTS: T ools . 

INGERSOLL-RAND CO., 
11 Broadway, New York, N. Y. 

PERSONNEL: D. C. K eete , Pres. ; W. R . Grace , 
V. Pres .; C. C. Hay, Sccy.; R . L . Carpenter, 
Treas.; L. B. Abrams, Sales Mgr. ; C. F. Schwep , 
Pur. Agt.; G . W. Morrison, Pub. Dir. 
PRODUCTS: Tools. 

INSTRUMENT DESIGN, INC., 
43 West Apple St., D ayto n , 0. 

PERSONNEL: R. McGuire, Pres.; J. B. Thom
son, V. Pres. & Treas.; G. W . Oliver, Secy. 
PRODUCTS : Instruments ; Land and navigation 
lights; Vacuum switches. 

INTERCONTINENT AIRCRAFT CORP., 
36th St. & LeJeune Rd., Miami, Fla. 

PERSONNEL: B. G . Leighton, Pres.; G. B . 
Arnold , V. Pres.~~- L . McCarthy, Secy. ; R. W . 
Ring, Treas .; L . nopkins, Jr. , Sales Mgr.; A. D. 
McNamee, Pur. Agt.; H. A. Robinson , Sr., 
P ers . Dir. 
PRODUCTS: Collector rings, cowls , streamli nes; 
Cowlings; Engine mounts ; Parts; Sub-assem
blies. 

INTERNATIONAL DERRICK & EQUIP
MENT DIV. INTERNATIO"l'fAL
STACEY CORP., 875 Michigan Ave. , 
Columbus, 0 . 

PERSONNEL: 0. M. Havekotte, Pres. ; W. E. 
Gruening, V. Pres. ; E . C. Meredith, Secy. ; 
R. B. McCleery, Treas. ; W. F. Barnes , Sales 
Mgr.; J, T. Dunlap, Pur. Agt .;_L. R. Lunsford 
P ers. D1r.; C. R . Athy, Pub. U1r. 
PRODUCTS: Airport equipment; Airport lighting 
equipment. 

INTERNATIONAL FLARE SIGNAL DIY. 
(See Kilgore Manufacturing Co.) 

THE INTERNATIONAL NICKEL CO., INC., 
67 Wall St., New York, N. Y. 

PERSONNEL: ]. F. McNamara, Sales Mgr. 
PRODUCTS: Castings. 

INTERNATIONAL RESISTANCE CO., 
401 N. Broad St., Philadelphia, Pa. 

PERSONNEL: E. Searing, Pres.; J. Marston , V. 
Pres. ; M. J . Bethany, Pers. Dir . 
PRODUCTS: Rheostats; R esistors. 

IRVING AIR CHUTE CO., INC., 
1670 Jefferson Ave., Buffalo, N. Y. 

P ERSONNEL: G. Waite Pres.· L . L . Irvin, V. 
Pres .; R. R . Brockett, Secy.; W. H . Schwinger, 
Treas.

1
-H . G. Rogers, Sales Mgr. and Pub. Dir.; 

L. Por ey, Pur. Agt. & P ers. Dir. 
PRODUCTS: Parachutes ; Safety belts; Seats; 
Flare parachutes; Flying suits ; Tow targets. 
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The Aircraft Circuit Wire 
with th e 

riREWALL 
Tho avia tion indus try 's a c:<:op tanco oJ fu~ 
proof wire as a standard for aircraft wiring, 
nupplanting inflamma ble types of wire. como 
a.bout' as a direct result of a nood for fire-
proal radio hookup wire. 

In 1937 the radio section of tho old Bweau of 
Air Commerce wrote specifications for tho 
wiring of the airline . aircra ft radio equipmnnt 
" ... tho insula tion (of which) is not SUBCoptible 
of igniting into flame in tho e ve nt of abnormal 
currents which would beat tho conductor to 
incandescence.·· 

Tho firs t wire which mel this realistic specifi
cation wa s Rockbestos Fire proof Radio Hook
up W ire. So completely did it fill the require
ments that up to 1942 it bad been adop ted by 
more than 40 aircraft radio and aircralt acces· 
sory manufacturers. 

The line between rad io apparatus control 
cab le a nd the electrical system oJ the air
plane is indefinite, and whe n it was found that 
th is Rockl::os tos Fireproof Radio Hookup W iro 
was lighter in weig ht and s maller in dia:me ter 
than o ld s tandard aircralt wires. the industry 
a dopted the new Fireproof Hookup W ire as 
A ircraft W ire and the new s tandard was 
es tablish ed . More than 50,000.000 feel of 
Rockbestos Fireproof Aircraft W ire and Radio 
Hookup Wire have been ins talled as this 
book goes to press . 

While admitting the d es ira bility of tho low 
weight a nd small d iameter characteris tics of 
Rockbestos Fireproof Aircra ft Circuit W ire we 
continue to s tress its fireproof characteristic 
w hich wo belie ve is our special contribution 
to the a·viation industry. 

Most eng ineers specifying wire today rec
ognize the need of fireproof wire ':"'herever 
mass wiring exis ts . When they specify Rock
bestos Fireproof Aircraft Circuit Wire they 
g e t the maximum fJieproof performance tha t 
can be built into a wire. W he ther attacked by 
the molten beat of a shorted conductor or b y 
external flame , Rockbes tos wire w ill not burn 
nor offer a path for the spread of flame, and 
coverage w ill remain on the conductor. 

To those who are not a cqua inted with 
Rockbestos wire this may sound far fe tched 
but a trial will C'onvince. 

CONDUCTORS: Standard flexibl e s trond
ings oJ tinned dead soft copper in sizes No. 
22 to 10 AWG ; rope lay fle xible strandings of 
tinned copper in s izes No. 8 to 4/ 0 AWG . 

HIGH-DIELECTRIC TAPE: Helically 
wound layers of thin synthetic tape lwnish 
high dielectric s tJeng th and moisture resist· 
ancc . The method o f application assures the 
a <:cura to centering or the conductor in the 
insula tion. 

THE FIREWALL: A dense. compressed, 
fe lted a sbestos wall having no laps. jo ints or 
seams and impreg nated with flame. heat 
and moisture resisting compounds provides 
protection a gains t insulation-destroying heat 
and pre ve nts na-ming under short c ircuit con· 
d itions. This felted wall also acts a s a cushion 
agains t abras ion and vibration. 

THE FIREPROOF BRAID: The brai d 
is furn ished in numerous coding patterns and 
finished with lacque r to a clear, hard, smooth 
surface that never becomes gummy or tacky. 
a lways pulls into conduit easily. and is resist
ant to Uame. heat, mo istw e , o il. grease 
and g a soline. 

SMALL DIAMETERS-LIGHT WEIGHT 

Average 
Sizo Stranding Finlahll!<i Nel We.lght 

A .W .G Dlomotcr• Per lit Ft. 

4/0 2109/ .010 .678 ln. 7I9.38 lbs. 
3/ 0 I672/.0IO . 604 .. 573.6I .. 
2/ 0 1330/ .010 .545 .. 459.50 .. 
1/0 1045/ .0IO . 496 .. 364.60 .. 

I 836/ .010 .451 .. 294.36 .. 
2 665/ .0IO .408 .. 236.45 .. 
4 133/ .0177 . 336 .. I55.29 .. 
6 133/ .0141 .282 .. 98.3I .. 
8 133/ .0112 .238 .. &Ul .. 

10 I05/ .010 . 180 .. 4I .OS .. 
I2 61/.010 .155 .. 25.69 .. 
14 39/ .010 . I30 .. I6.75 .. 
I6 26/ .0IO . 109 .. 11.35 .. 
I8 7/.0I59 . 093 .. 8.30 .. 
20 7/ .0I26 . 083 .. 5.86 .. 
22 7/ .0IO . 075 .. 4.15 .. 

For samples and Bulle tin 53A containing 
inlormation and specifications write to: 

ROCKBESTOS PRODUCTS CORPORATION 
50 Mitchell Road. New Haven. Conn. 

ROCKBESTOS specialists in heatproof and fireproof wires 
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IRVINGTON VARNISH & INSULATOR CO ., 
6 Argyle T e rra ce, Irvington N. J, 

P ERSONNEL: A. E . Jones , Pres . ; '"\:v. F . H off
man, Jr ., V. Pres.b· F. M. Miller , Secy.;_ C. 
Egner, Treas.; J . . VanValke nburgh, I..Jen . 
Mgr.; F . A. Shoem aker , Sales Mgr.; C. K . 
Johnson, Pur . Agt. i E . C . J ones, Pers . Dir. 
PRODUCTS: Insula tmg varnish; Plast ic prod 
ucts; I gnition m arkers ; I nsulating cambrics, 
tapes. 

ISLIP RADIO MANUFACTURING CORP., 
I slip Airport, I slip, N. Y. 

P ERSON NEL: A. E . The1s , Pres ., Treas. & Gen. 
Mgr.; M. Wiener, V . Pres. ; W. Wiener, Secy. ; 
A. C. Newman, Pur. Agt. 
PRODUCTS: R adios ; Radio compasses. 

J 

JACK & HEINTZ, INC., 
809 Hanna Bldg ., Cleveland, 0. 

PERSONNEL : W . S. J ack, Pres .. Gen . Mgr., 
Sales Mgr. & Pub. Dir.; R. M . H ei,ptz , V . Pres . 
& Secy.; W. R. J ack , V. P res . & T rcas . ; J. 
Zorn, Pur. Agt . ; d. F oster , ?crs. Di r. 
PRODUCTS : Generators; Starters. 

I. JACOEL CABLE SPLICING EQUIPMENT 
CO., 1880 Hertel Ave. , Buffalo, N. Y. 

PERSONNEL: I. J acoel, Pres. 
PROD UCTS : H oisting sli ngs. 

JAEGER WATCH CO., INC ., 
304 East 45th St., New York, N.Y. 

PERSONNEL : E . L. Va il , Pres . & Gen . Mgr. ; 
H . A. Gassner, Secy.; E. R . P a lmer, Treas . ; 
C . J. Boyle, Pur. Agt.; J . F. Schiebel, P ers. Dir . 
PRODUCTS: Instruments ; Clocks; T imepieces; 
Tachometers. 

JARDUR IMPORT CO., 
21 West 19th St., N ew York N. Y. 

PERSONNEL: F. W. D onaldson, Gen. Mgr.; 
H . H . Clapper, Sales Mgr. ; T . .J. Waters, Pur. 
Agt.; C. W. Cromwell, Pub. DLr. 
PRODUCTS: Chronographs; Wrist watches; P re
cision aviation accessories . 

JESSOP STEEL CO., Washington, Pa. 
PERSONNEL: R. E. Emery, Pres. ; F. T. H . 
Youngman, V. Pres. & Treas. ; R . J . Murray, 
Secy. & Pur. Agt . ; T. W . Pennington, Sales 
Mgr. 
PRODUCTS: Armor plate; Steels. 

JOHNS-MANVILLE SALES CORP., 
22 East 40th St., New York, N.Y. 

PERSONNEL : L. R . H off, Pres.; J . H . Trent, V. 
Pres.; V . Brown, Secy.; H. D . Ba t es , Pub . Dir. 
PRODUCTS: Packings ; Gaskets ; Brake linings . 

JOHNSON BRONZE CO., 
S . Mill St., New Castle, Pa. 

PERSONNEL: P. J. Flaherty, Pres. ; L. Sandler, 
V . Pres.; E. Flaherty, Secy. & Pur. Agt. ; J.P. 
Flaherty, Treas.; H. Stenger , Gen. Mgr.; E . N . 
Beisheim, Sales M~r . ; H. Davies, Pers. Dir.; 
E. Scanlon, Pub . D1r. 
PRODUCTS: Bearings. 

THE CARLYLE JOHNSON MACHINE CO., 
53 Main St., Manches ter, Conn. 

PERSONNEL: S. H. Simon, Pres. & Sales Mgr.; 
A. E. A~ams, V. Pres.; J. F. Dickey, Secy. ; 
J. M. Miller, Treas. ; A. R. Coe, Pur. Agt. & 
V. Pres. of Mfg. · 
P i\ODuqs: Clutches, 

JOHNSON - NATIONAL INSIGNIA CO.· 
I NC., 314 Wes t 14th St., New York • 
N. Y. 

P ERSONN EL: W. F. Esling . Pres ., V. Pres. & 
Treas . ; A . od ine , Secy . ; V. D eA nd rea , Gen . 
M gr. 
PRODUCTS: Landi ng and navi!lat ion lig h ts ; 
Pilots chronographs ; I dentificatiOns ; Employ
ees service awards ; Aviation jewelry ; l\·l emorial 
plaq ues ; Special p resenta tions . 

THE JOHNSON RUBBER CO., 
Middlefield, 0 . 

PERSON NEL: S. M . J ohnson, Pres . & P ers . Dir.; 
L. M . J ohnson, V. 'Pres:.i H . G. J ohnson. Secy . 
& Treas. ; R. Cas low. u en. Mgr. ; P. Sperry , 
Sales M gr. and Pub. D ir .; L. H. Huff , P ur . Agt. 
P RODUCTS : Ai rcraft armament; Ammunition 
boxes and coun ters ; E ngine mounts ; H yd raulic 
con t rols and assemblies ; Propeller parts ; Tub
ing (fl exible) ; Vibra t ion dampers ; R ubber 
products ; Miscella neous . 

JONES-DABNEY CO., INDUSTRI.AL DIV. 
DEVOE & REYNOLDS CO., I NC., 
M a lden, M ass. , Louisville, K y. 

PERSONNEl.: W. C. Dabney, Pres. & Gen . 
Mgr . ; A . W. Bornhauser, V. P res . ; 0. P. Moss. 
Pur. Agt .; H . C . R eed, Mgr. Aviation Div. 
PROD UCTS: Zinc chromate p rimer; Lacq uers ; 
D opes ; Seam compoun d . 

HOWARD B. JONES, 
2300 Wabansia Ave., Chicago, IU. 

PERSONNEL: H. B . J ones , Pres. ; W . A. Beck ius , 
Sales Mgr . ; B. F. Becker, Pur. Agt .; C . W. 
Nelson , Pub . Dir. 
PRODUCTS : Multi-circuit plugs and sockets· 
Ba rrier termina l st rips ; Fuse moun ts ; Shielded 
pi ugs and sockets ; 

W . B. JONES SPRING CO. , 
124 East Seventh St., Cincinna ti 0. 

P ERSONNEl.: W . B. Jones , Pres.; A. G. George, 
V. Pres. & Sales Mgr . ; M. L. Witte , Secy. & 
Treas . 
PRODUCTS: Coil wire springs . 

K 

THE KAY & ESS CO., D ayton, 0., 
PERSONNEL: H. G. Kittredge, Pres. ; A. J . 
T urn e':J_ V. Pres ., Gen . Mgr. & Sales Mgr. ; 
E. C . 1.-amp, Pur. Agt . ; I. B. Wine, Pers. D ir . 
PRODUCTS: Engine enamels; Hea t resis ting al
uminttm paints ; Zinc chromate primers; 
Lacquers. 

KELITE PRODUCTS, INC., 
909 East 60th St., Los Angeles, Calif. 

PERSONNEL: L . C. Sorensen, Pres.; H. L . 
Smith, V. Pres . ; H. Burrell, Secy. & Treas.; 
R . E. Medanich, Sales Mgr.; F. W . Frisenfeldt, 
Pub. Dir. 
PRODUCTS: Cleaning compounds; P a int remov
ers; Spray booth coating. 

KENYON INSTRUMENT CO., INC., 
1345 New York Ave., Huntington, N.Y. 

P ERSONNEL: F . Waller, Pres.i...A. T . Newell, 
V . Pres. & Gen. Mgr. ; H. M. J:Saker, V. Pres.; 
H. R. Talbot, Secy. & Treas.; A . T . Newell, 
Sales Mgr. 
PRODUCTS : Models; Aircraft lights; Flexible 
case and shaft assemblies ; T ab control assem
blies; Automatic flight controls; Ammunition 
rounds counter assemblies; Valves; Electrical 
parts; Machine gun sights; Anemometers ; 
Barometers; Wind direct ion indica t ors . 
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ROEBLING • • • 

p1oneer 1n WIRE PRO DUCTS 
THE PART which Roebling played in 
the fascinating story of aviation 's progress 
provides a valuable insight into today 's 
standards for wire products. 

In fact, 26 years ago, the first N.A.C.A. 
report contained data on Aviation W ires 
and Cables supplied by Roebl ing. 

Through the years, Roebling kept the 
pace, as each step forward in p lane de
sign made increased demands on control 
cords and accessories. In helping so lve 
today's wire and cable problems .. . in 
meeting the increasingly severe A rm y 
and Navy specifications, Roebling con
tinues to pioneer. 

And to meet every new challenge of the 
industry-Roebling's Research Develop
ment Program is busy now, with tomor
row's ai rcra ft control problems. 

Roeb li ng Wire Aircra ft Products, d few 
of w hich are shown below, include: 
Wire Rope, Fittings and Slingsi 7 x 7 and 
7 x 19 Aircraft Contro l Cord; 19 Wire 
Strand; C on tro l Casing; Sw ased T ermi
nal s; Thimbles; Serving and Locking 
Wires; Aircra ft Ign ition, Power and 
Lighting Cable; Ba lloon C ab les; Steel, 
Copper and Brass Wire and Lock-Cidd 
Cable, the la test d eve lopment in Control 
Cord. 

JOHN A. ROEBLING'S SONS COMPANY 
TREN TO N, NEW JERSEY 
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KENYON TRANSFORMER Cq_._. INC., 
&ro Barry St., New York, i'j, Y. 

P ERSONNEL: F . P. L . K eny on . Pres. ; G. Turney, 
Sales & Adv. Mgr.; C. S. Thomas, Pur. Agt. 
PRODUC'IS: E lectrical equipment; Transform
ers; Filters. 

KESTER SOLDER CO., 
4201 Wrightwood Ave., Chicago, Ill. 

P ERSONNEL: F. C. Engelhart, Pres. ; E. H. 
WilliaJl!s, V. Pres.; P. C. Ripley, Sales Mgr. & 
Pub. Dir .; G . E. Fischer, Pur. Agt. ; H. Prange, 
P ers. D ir. 
PRODUC'IS: Solders ; Soldering fluxes. 

WALTER KIDDE & CO., INC., 
140 Cedar St., New York, N.Y. 

PERSONNEL: S. G. Freck, Sales Mgr.; C . E. 
Gisch el, Pub. Dir. 
PRODUC'IS: Fire extinguish ers. 

THE KILGORE MANUFACTURING CO., 
INTERNATIONAL FLARE SIGNAL 
DIV., Tipp City, Ohio 

PERSONNEL: W. L . Payne, Pres . ; A. F . Huh
bard, V. Pres. ; H . B . Watkins, Sccy. & Treas . 
PRODUCTS : F la res. 

KINNEY ALUMINUM CO., 
2019 Bay St., Los Angeles , Calif. 

PERSONNEL: W. H . K inney, Pres.; R . T . Kin 
ney, V. Pres. ; M. Queyrel, Secy. ; J. Howell 
Byrnes , Treas. ; B . E. Myers, Gen. Mgr . 
PRODUC'IS : Ammunition boxes and counters; 
Engine mounts; Exhaust manifolds ; Fla res; 
L anding gears ; Sub-assemblies. 

THE KIRK & BLUM MANUFACTURING 
CO., 2838-52 Spring Grove Ave., Cin
cinnati 0. 

PERSONNEL: S. W . Kirk, Pres. ; R. J. Blum, V . 
Pres. ; C. F. Wulff, Secy. & Pur. Agt. ; W. R . 
Meuttman, T reas. & Sa les Mgr. 
PRODUC'IS: Ammunition boxes and counters; 
Bomb racks; Cowlings ; E xhaust m anifolds ; 
Panels; Stampings; T anks; Guards; Stacks; 
Breechings; Hoods ; Louvres; Dust collectors ; 
Ovens; Spray booths; Cabinets. 

KLIEGL BROS. UNIVERSAL ELECTRIC 
STAGE LIGHTING CO., INC., 321 
West 50th St., N ew York, N.Y. 

PERSONNEL: J. H . Kliegl, Pres.; H. A. K!iegl, 
V. Pres.; F . Bliss , Secy. & Sales Mgr.; H. 
Fisher, Pur. Agt.; A . J. McGregor, Pub. Dir. 
PRODUCTS: Indirect lighting systems ; Landing 
and navigation lights. 

THE KLINE SPRING CO., 
19109 Firwood Rd., Cleveland, 0. 

PERSONNEL: A. B. Kline, Pres . .i G. S. Kline , 
V . Pres.; A . K . Wickla nd, Secy . .:sc Treas.; S . 0. 
Kline, Gen. Mgr. 
PRODUCTS: M echanical springs. 

KNU-VISE, INC., 16841 Hamilton Ave., High-
land Park, Mich. 

PERSONNEL: J. A. Herrington., V . Pres., Treas., 
Gen. Mgr. & Sales Mgr.; L . J. Portnoy, Secy. ; 
L. Saulter , Pur. Agt.; D . M. Prouty, Pub. Dir . 
PRODUCTS: Aircraft armament; Clamps; Riv
eters; Wrenches; Pliers. 

KOEHLER TOOL & MANUFACTURING 
CO., 814 Vermont Ave., Dayton, 0. 

PERSONNEL: G. G . Koehler, Owner. 
PRODUCTS: Valves. 

KOLLSMAN INSTRUMENT DIV. OF 
SQUARE D CO., 80-08 45th Ave ., Elm
hurst, N.Y. 

PERSONNEL: F. W . Magin. Pres .; P. Kollsman, 
Div. Mgr. & V. Pres. ; H . Morgan, Secy. & 
TrCM.·'wV. E. Carbonara, W orks Mgr. & V. 
Pres. ; . C. Bonn, Sales Mgr. ; J . Goodrich, 
Pur. A!ft.; P. Knowles, Pers. Dir.; J . C. Carr, 
Pub. Dir. 
PRODUC'IS: Instruments ; Altimeters, Air speed 
Indicators; Compasses ; Direction indjcators; 
Barometers, Tachometers ; Manifold pressure 
gages; Pitotstntic tubes . 

KOPPERS CO., BARTLETT HAYWARD 
DIV., Baltimore, Md. 

PERSONNEL: W . F. Perkins, V. Pres.; S. H . 
F edan, Sales Engr. 
PRODUC'IS: Propellers. 

KROPP FORGE CO., 
5301 W. Roosevelt Rd., Chicago, DI. 

PERSONNEL : R. A . Kropy, Pres. ; A. W. H ell
strom, V. Pres.~ C. F. j ohnson, Secy.; R . B. 
Kropp, Trcas.; J · H . Lund, Sales Mgr. ; V. D. 
Oftedahl, Pur. Agt.; I. W. M . Harker, P ers . 
Dir.; L. Kreicker, Pub. Dir. 
P RODUC'IS: Steel fo rgings ; Air frame and a ir
craft engine parts. 

L 

THE LACKAWANNA LEATHER CO., 
Hackettstown, N.J. 

PERSONNEL: R . C . Good, Pres.; D . S. Good, V. 
Pres. , Treas. & Gen. Mgr. h· C. F. Good, Secy. 
PRODUC'IS: Upholstery !ea t . er. 

THE LAIDLAW CO., INC., 
16 W. 60th St.1 New York, N.Y. 

PERSONNEL: A . P. Laidlaw, Pres . 
PRODUCTS: Upholstery. 

LAKE STATE PRODUCTS, INC., 
Jackson, Mich. 

PERSONNEL: E. C. Hetherwick, Pres.; L. S . 
Bisbee, V. Pres.; l vah G . Brown, Secy. & 
Treas. 
PRODUC'IS: Axles ; Propeller hubs. 

LAMINATED SHIM CO., INC., 
Union St., Glenbrook, Conn. 

P ERSONNEL: A. V. Anderson, Treas. ; R . Scipt, 
Sales Mgr.; E. B . N isbet, Pur. Agt.; 0 . C. 
Jones, Pub. Dir. 
PRODUC'IS: Laminated and plain shims; Shim 
stock ; Self-locking nu.s. 

THE LAMSON AND SESSIONS CO., 
1971 W. 85th St., Cleveland, 0. 

P ERSONNEL: R. H. Smith, Pres.; J . F. )Jonahuc, 
V. Pres. & Sales M gr.; H. :fl. Wmterberg, 
Secy.; I. L . Jennings, "r:reas. ; A . E. R. Peterka, 
Gen. Mgr.; Q. W. Hmds, Pur. Agt . ; .H. L. 
Judd, Pers. Dir . ; J. C. Stephan , Pub. D1r. 
PRODUCTS: Bolts ; Nuts; Screws ; Cotters and 
clevis pins. 

LANDIS MACHINE CO., Waynesboro Pa. 
PER~ONNEL: J. G. B enedict, Pres.;,. C. N. Ki.rk
patnck, V. Pres. & Gen. Mgr.; J . H. Elliot, 
Secy. & Pur. A&!·i W. C. W ertz, Treas.; G. M. 
Sticknell, Sales Mgr . .i.. H. L . Steck, Pers. Dir.; 
M. B . H enneberger, .t'ub. Dir. 
PRODUCTS: Machine tools. 
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World's finest Pr imary 
Trainers for U .S . and our 

Allies. 

Exhaust Mani
folds for our best 

Bombers and 
Fighters. 

. . . 
- . I ' ·-

Here at Ryan, in one of America's most 

modern aircraft factories (doubled in size 

several times in the last 18 months) De

mocracy is at work day and night fash

ioning the tools for an overwhelming 

victory. And if it takes more of the same 

we can and will put out more! 

RY.H.N .H.ERON.H.UTIC.H.L CO .• Lindbergh Field. San Diego, California 
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(J!/iiii 
SHEff iELD 

pRfCISIO H PR00ucrs 

TOOL ROOM CHECKING 

CjiECKING PRODUCTION GAGES 

PROCESS INSPECTION 
~ 

LABORATORY AND RESEARCH 

PRODUCTION INSPECTION 

CHECKING MASTER GAGES 

CHECKING PURCHASED PARTS 

ON ARRIVAL 

lnternalgages 

Precision 51 nth Sl oe Bu 

Electr lgages 

Mul ti thek Electrlgages 

Prcclsional re 

Thread Checklog Attachment lor 
Vis ual Gages 

Air Gages 

Inspector 

Thread lead Checklng lnsllu ment 

Universa l External Checklog lns tru· 
ment 

Universal Inter nal Measuring lnstru· 
ment 

Cylinder Bore Gage 

Nllrlgages, Cyfindrica l and Taper 
Plugs and Rrngs 

Nitrlgages, Thread Plugs and Rings, 
Sl!aight and Taper 

Guldegage 

Nltrlgages, Pipe Thread 

Indicator Plug Gage 

Indicator Snap Gages 

Double End Thread Ring Gage Hold er 

Thread Measuring Wires 

Length Gages, Adjustable limit 

Adjustable limit Plug Gages 

Snap Gages, Adjustable limit 

Sp fi ne and Serration Gages 

Special Gages 

Woodrulf Keyway Gages 

Vibration Frequency Meter 

THE SHEFFIELD CORPORATION 

* * * :J:>~, (!)Jua U.S. A. * * * 
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~370 ~ D 
~~ ~ 
~M t-~ Jessop TOOL AND DIE STEELS for machining and 

forming body and eng ine pa rts. These incl ude high speed steels, carbon 
tool stee ls, hi gh carbon-h ig h chrom ium di e stee ls, hot w ork die stee ls, 
and special alloy steels. 
Jessop AIRCRAFT QUALITY STEELS, magna Ru x-tested to meet gov
e rnm ent specifications, for use in airplane parts subj ected to stress and .. 
strain. 
Jessop PROPELLER BLADE STEEL for airpl ane propell e rs. 
Jessop ARMOR PLATE for protect ion o f pilot and vital airplane parts. 
JESSOP STEELS are supplied in bars, plates, sheets, and special shapes, 
in comme•cial sizes. W•ile fo• additional info•mation. lb.:tl 

JESSOP 

• 
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L~NSING STAMPING CO., 
S. P ennsylvania Ave. , Lansing, Mich. 

P ERSONNEL: G. F. Conway, Pres .; M . W. 
Jacklin , Sales Mgr.; I. W . Sw1ft, Pur. Agt. 
PRODUCTS : Stampings. 

LAWRANCE ENGINEERING AND RE
SEARCH CORP., North Stiles St., 
Linden, N.J. 

PERSONNE L: Cha rl es L. Lawrance, Pres. ; Hugo 
Ru t herfurd, V. Pres . & Gen . Mgr . ; E . M . G. 
Lawrance. V. Pres.; F. H . Stokes, Secy. ; 
Artemis W ard. V. Pres. & Cont roller ; Silas C . 
Snyder, Sales Mgr.; S . Stuga rt , Sr. , Pur. Agt. 
PRODUCTS: Aux iliary power plants ; Electrical 
equipment ; Supercha rge rs . 

LEACH RELAY CO., INC., 
5915 Avalon Blvd. , Los Angeles, Calif. 

PERSONNEL: 0 . N. Leach. Pres .;_ E. K . Neale , 
V. Pres. & Gen. Mgr .; H. C. 1...roft. Sec;r. & 
Treas. ; P. H enry, Sales Mgr.; L . E . Baldndge, 
Pur. Agt . 
PRODUCTS: Ai rcraft a rmament; Instruments ; 
Propellers and propeller parts ; Radios ; Radio 
shielding; Sta rters; T anks ; Relays; Solenoid . 

LEAR AVlA, INC., 
Young & W eber Sts., Piqua 0. 

PERSONN EL : W. P. Lear, Pres. ; T. S. Harris, V. 
Pres .; H . C . Morriso ';! ~ Secy. & Treas .; B. 
Miniat, Gen. Mgr.; S. l'l esb itt , Sales Mgr.; G. 
Storar, Sr., P ur. Agt . ; H . W. Roberts, Pub. 
Dir. 
PRODUCTS: Carburetors ; Motors; Landing 
gears ; Radios; R adio compasses ; Sub-assem-
blies ; Miscellaneous. • 

THE H. D. LEE MERCANTILE CO., 
20th and Wyandotte, Kansas City, Mo. 

P ERSONNEL: L. C. Staples, Pres.; R. B. Cay
wood, V. Pres. ; J . M . Mitchell, Secy.; F. C. 
Bachtold, Treas.; B. E . Kinney, Gen . Mgr.; 
C. A. Reynolds, Gen. Sales Mgr. ; A . D . Mc
Cubbin, Pur. Agt. 
PRODUCTS: Uniforms and work clothing. 

THE LEECE-NEVILLE CO ., 
5363 Hamilton Ave., Cleveland, 0. 

PERSONNEL: B. M . Leece, Pres. & Treas. ; P. 
H . Neville, V . Pres. ; J.P. J ohnston, Secy . 
PRODUCTS: E lectrical equipment; Genera tors ; 
Motors. 

LEEDS & NORTHRUP CO., 
4970 Stenton Ave., Phlladelphla, Pa. 

PERSONNEL: C . S . R edding, Pres.; C. R . Ca ry, 
V. Pres. & Sales Mgr.; D. H. Schultz, Secy. & 
Treas.; L . T eker, Pur. Agt.; R. W. Johnson, 
Pers. Dir. 
P RODUCTS: Electric heat-trea ting furnaces; 
Pyrometers; Thermocouples; Test sets. 

LEMPCO PRODUCTS, INC., 
Dunham Road, Bedford, 0. 

PERSONNEL: J . F. Strand, Pres.; J . Y . Blazek, 
V. Pres. & Secy.; P. F. Hronek, Treas . ; F . J. 
Schwab, Gen. Mgr.; J. S. Longden, Sales Mgr.; 
J . Gulick, Pur. Agt. ; E. Klika, P ers. Dir. 
PRODUCTS: Accumulators; Electric and hy
draulic presses; Brake drum grinding machlnes; 
Brake linmg grinding m achines; Engine re
building equipment. 

THE LEWIS ENGINEERING CO., 
52 Rubber Ave., Naugatuck, Conn. 

• PERSONNEL: H . Whittemore, Jr., Pres.; C. S. 
Ham, V. Pres.; C. S. Austin, Secy. & Treas.; C. 
W. Pepperman, Sales M (l:r . 
P RODUCTS: Electrical swttch es; Instruments. 

LmERTY AIRCRAFT PRODUCTS CORP., 
Motor Ave., Farm.i.ngdale N. Y. 

P ERSONNE L: R. S1mon, Pres.; G. H . Hauser, 
V. Pres .; W. G . H olman , Secy. 
P RODUCTS : Bomb racks; Hydrauli~ contr!Jls 
and assemblies ; M iscellaneous engm e equi p
men t; Panels ; Parts ; P umps; Shock s~ruts and 
cord ; Sub-assemblies ; P recisiOn machme pa,rts 
and tools; Screw machine products; E ngme 
cylinders ; Pistons ; Crankcases. 

LINEAR PACKING & RUBBER CO., INC., 
6400 State Road, Phlladelphia, P a . 

PERSONNEL: A. W . Swartz , P res.i F . A . Lew is , 
V . Pres. & Sales Mgr.; W. C . F1sler , Secy . & 
Treas.; P. A. Swartz, Pur. Agt. 
PRODUCTS : Aircraf t armament ; Bomb racks ; 
Controls ; Fil ters and s t ra iners; F it t ings ; H y
d raulic con trols and assemblies ; Landing gears ; 
Propellers a nd propeller parts ; Pumps ; Shock 
st ru ts and cord; H yd rau lic packings for va lves. 

LINK AVIATION DEVICES, INC., 
Hillcrest, Binf:hamton, N.Y. 

P ERSONNEL : E . A. Lm~ Jr:• Pres. ; G. T . Link, 
V. Pres . & Treas. ; M . 1., , Lmk , Secy. 
PRODUCTS: Link mstru ment t ra iner; Sextants. 

THE LIQUIDOMETER CORP., 3616 Skillma n 
Ave ., Long Island Ci ty, N . Y. 

PERSONNEL: C. A. deGiers , Pres. & Gen. Mgr.; 
H . T. Cullinan, V. Pres. , Sales Mgr. & Pub. 
Dir. ; H. A. Kurowski, Secy . & Treas.; _ R. M. 
Hogan, Pu.r. Agt. ; M . S. Evans, P ers. D1r. 
PRODUCTS: Fuel gauges; Transmit ters. 

LISLE CORP., Clarinda, Ia. 
P ERSONNEL : C . V . Lisle, Pres. & Gen. Mgr.;l . 
R. Arthur, V. Pres. ; T. E. Brooks, Secy. ; A . . 
Cambre, Treas. ; E. G. Thompson, Pur. Agt. 
PRODUCTS: Magnetic drain plugs. 

LITTELFUSE, INC., 
4757 Ravenswood Ave., Chlcago, ill. 

P ERSONNEL : E. V. Sundt, Pres. ; B . Kollath, 
V. Pres.; T . M. Blake , Secy. & Trc~ .; G . 
E. Spates, Gen . Mgr.; G. F. Taft, Sales Mgr., 
Pur. Agt . & Pers. D1r.; M . Symonds, Pub. 
Dir. 
PRODUCTS: Aircraft fuses; Fuse panels; Acces
sories . 

THE LODGE & SHIPLEY MACHINE TOOL 
CO., 3055 Colerain Ave., Cincinnati, 0 . 

PERSONNEL: W . L . Dolle, Pres.; F. Albrecht, 
V. Pres. & Treas .; L. L. Weber, Secy. ; J. H. 
Myers, Sales Mgr. ; G. Brakeman, Pur. Agt. 
PRODUCTS: Met&) working lathes. 

LONGINES-WITTNAUER WATCH CO., 
INC., 580 5th Ave., New York, N.Y. 

P ERSONNEL: J . P. V. H einmuller, Pres. ; M. F. 
Cartoun, V. Pres.; E . Detjen, Secy.; Morris 
Guilden, Treas. 
PRODUCTS : Engine, cockpit and windshleld 
covers. 

LORD MANUFACTURING CO., 
1635 W . 12th St., Erie, Pa. 

PERSONNEL: H. C . Lord, Pres.; T. Lord, V. 
Pres. & Gen. Mgr.; B. M. H artman, Secy. & 
Treas.; C. E. Beavan, Sales Mgr. & Pub. Dir.; 
F. J. Kuhn, Pur. Agt . ; D. Coddington, Pers. 
Dir. 
PRODUCTS: Vibration dampers; Engine sus
pensions: Couplings ; Flexible joints. 
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Typical Shaped Diamond Tools 

Landis Nib, Norton Nib, 
Cincinnati Nib 

"Asco" Diamond Tools are unequalled for fine 

turn ing and boring on toughest metals, alloys 

and compositions, as well as for truing abrasive 

wheels. Here 's why: 

Diamo nds are the hardest substance known. 

Thei r surpassing hardness and durability permit 

p recision cutting at higher speeds and maintain 

close tolerances for much longer periods. Grind· 

ing and re-tooling time is saved, work interrup

tions reduced. The smooth finish produced often 

eliminates su bsequent polishing. 

"Asco" Diamond Tools comprise shaped cut

ting too ls, truing tools, dressing tools, valve re· 

fa cers, phono poin ts, diamond charged saw 

blades, glaziers ' tools, wire drawing dies, etc. 

Large stocks of Bortz, Carbons, Ballas in all sizes 

and grades also in stock for prompt shipment. 

Send blueprints of special shaped tools for quo

tation. Write for illustrated folder and prices. 

ANTON SM·IT & CO., INC. 
LEONARD J. A. SMIT, Managing Director 

333 WEST 52nd STREET • •. • NEW YORK, N. Y. 
TELEPHONE: COLUMBUS 5 • 5395 

IMPORTERS OF INDUSTRIAL DIAMONDS-BORTZ, CARBONS ANO BAllAS. 
MANUFACTURERS OF All KINDS OF DIAMOND TOOLS. 
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H . K. LORENTZEN, INC., 
391 W. Broadway, N ew York, N.Y. 

PERSONNEL: H. K . Lorentze n, Pres. ; S. R . 
Bond V. Pres. & Pur. Agt. ; R . E. Davis, Secy. 
PRODUCTS: Ammunition boxes and counters; 
P arts for cameras; Fittings ; Miscellaneous 
h a rdware; P a rts for radio compasses ; Stamp
ings · Sub-assemblies ; Miscellaneous ; Film 
spoo'ls;_ Aeri.al caf!ler~ magazine c;overs ; H ous
in j!s; 1.,hass1s; Sh1eldwgs for rad1o compasses ; 
D1rection finders. 

LORENZEN PROPELLER CO., 
Municipal Airport, Niles, Mich. 

PERSONNEL: R. E. Loren zen, Pres. 
PRODUCTS : Instruments ; Propellers and pro
peller parts; Miscellaneous . 

THE LOWE BROTHERS CO., D ay ton, 0. 
PERSONNE L: D . A . Kohr, Pres. ; C. W. P arrott , 
V. Pres. ; D . H aber, Secy . & Treas. ; C. H . 
Hampton, Sales Mgr.; W. Loges, Pur . Agt .; 
Glenn Cla rk, Pers . Dir. 
PRODUCTS: Primers ; Dopes ; Lacquers ; Cam ou
flage products. 

LUCAS SCREW PRODUCTS, INC., 
24 Verona St., Rochester, N.Y. 

PERSONNEL: C. E . Lucas, Pres ., Treas. & Gen. 
Mgr.; C. De M a rtin, V. Pres. & Secy. 
PRODUCTS: Screw ma~hine products. 

THE LUFKIN RULE CO., Saginaw, Mich. 
PERSONNEL: R . G. Thompson, Pres . & Gen . 
Mgr. ; E . Russell, V. Pres.; H . F. Kra uss . Secy . 
& Treas.'p· G. C. McBeth, Sales Mgr.; Walter 
Zoellner, ur . Agt. 
PRODUCTS: Micrometers ; Rules ; Tapes; Tools. 

LYON METAL PRODUCTS, INC., 
226 Madison Ave., Aurora, lll. 

PERSONNEL: E. D . Power, Pres . & Gen. Mgr., 
H . B. Spackman, V. Pres. & Sales Mgr.; E. W. 
Nix, Secy. & Treas. ; J , T. Hillenbrand , Pur. 
Agt.; M . A . Judd, Pers. Dir.; L. B . Rhodes, 
Pub. Dir. 
PRODUCTS: Ammunition boxes and counters · 
Bomb racks; Cartridge boxes; Tool boxes and 
cabinets; B omb scoops ; Work benches; Mess 
tables. 

M 

WARREN McARTHUR CORP., 
1 Park Ave., New York, N.Y. 

PERSONNEL: W. McArthur, Pres. ; H. Lewis , V . 
Pres.; C. McArthur, Asst. Secy.; P. E. Plehn, 
Treas. ; K. C . Grouse, Sales Mgr.; J. McHale, 
Pur. Agt. & Pers. Dir.; E. S . Jordan, Pub. Dir . 
PRODUCTS: Seats . 

McCAULEY STEEL PROPELLER CO., 
1840 Howell Ave., Dayton, 0. 

PERSONNEL: E. G. McCauley, Pres .; K . C. 
Long, V. Pres.; C. P . Pfarrer, Secy.; B. C. 
T aylor, Treas.; C. L . Van Dyne, Pur. Agt . 
PRODUCTS : Propellers and propeller parts. 

McCULLOCH ENGINEERING CORP., 
3420 W. Capitol Dr., Milwaukee, Wise. 

PERSONNEL: R. P. McCulloch, Pres. ; B . B . Mc
Culloch, V. Pres.; R. Wuerch, Secy. & Treas.; 
W. Durbin, Pur. Agt. 
PRODUCTS: Cabin superchargers. 

McKENNA METALS CO., 
368 Lloyd Ave., Latrobe, Pa. 

PRODUCTS: Carbide cutting tools. 

ECTIO 

IRWIN McNIECE, 5314 Mt. Royal Dr.-E gle 
Rock, Los Angeles, Ca lif. 

PERSOSNEL: I rwin McNiece, Owner. 
P RODUCTS: Speedball rotary band tools. 

McQUAY-NORRIS MANUFACTURING CO., 
Southwes t at Marco11i, St. Louis , Mo. 

P ERSO:--INEL: W . K. No rris, Pres.; A. G . Drefs. 
V. Pres. & Trcns.; H. W. Knapp1.Secy.; F . J 
J est . Pur. Agt.; A. J , Mummert, v. Pres. 
l>RODUCTS: Bea rings ; Propeller parts; Al umi
nu m pistons; Piston pins; Piston rings; H ard
ened and ground parts. 

MACWHYTE CO., 
2901 Fourtee nth Ave., Kenosha, Wise. 

PeRSONNEl.: J . S . Whyte, Pres.; H. E. Sawyer, 
V. Pres., Trcas. & Sales !gr .; E. G . Knoedler , 
Pcrs. Di r.; F. J. elson, Pub. Dir . 
PRODUCTS: A1rcra ft cable; Aircraft tie rods; 
Cable terminals ; Wire rope sli!1g8; Wire rope . 

MAGNAFLUX CORP., 
5908 Northwest Highway, Chicago, Ill. 

PERSO:--I NE L: A. V. d eForest , Pres.; F. B. Doane, 
V. Pres. & Treas. ; W . L. Burson. Jr., Asst . 
Secy. & Pur. Agt . ; C. E. Betz, W. E. T homas , 
D. F. Wells, Sa les Mgrs. 
PRODUCTS: Inspection equipmeut. 

MAGNUS CHEMICAL CO., INC., 
South Ave. Garwood, N.J. 

P ERSONNEL: W. M. Campbell, Pres.; R. W. 
Mitchell.<.. V. Pres. ; W. M. Garbe, Secy. & 
Treas.; u . Blancha rd, Cha rge of Sales ; A. H. 
Johnson, Pur. Ag t.; R . Kreie, Pub. Dir . 
PRODUCTS: Avia tion clea ning ma terials; Indus
trial soaps; Metallic soaps ; Sulfonated oils; 
Emulsifymg agents; Metal working lubricants; 
Hand cleaner. 

THE MANHATTAN RUBBER MANUFAC
TURING DIV. OF RAYBESTOS-MAN
HATTAN, INC., 61 Willett St., Passaic, 
N.J. 

PERSONNEL: J, J. D e Ma rio, Pub. Dir. 
PRODUCTS: Engme mounts; R adio shielding and 
equipment; Tubin~; Vibration dampers ; Brake 
linings; Clutch facmgs; Hose; Hydraulic pack
ings; Molded parts and gaskets; Vibration 
dampers; Conveyor belt s; Radio shielding tub
ing; Non-slip matting; Transmission belts . 

MANNING, MAXWELL & MOORE, INC., 
11 Elias St., Bridgeport, Co110. 

PERSONNEL: R. R. W ason, Pres . ; W. J , J a rrett, 
V . Pres.; F. M. Kreiner, Secy. & Treas.; C. H. 
Butterfield, Sales Mgr.; W. T. O'Connor, Pur. 
Agt . ; I. B. Van Houten, Pub. Dir. 
PRODUCTS : Instruments . 

MARKAL CO., 6 East Lake St., Chicago, Ill. 
PERSONNEL: L . Aronberg, Pres.; B . Lytton, 
Gen. Mgr. & Pur. Agt ., W. J. O'Brien, Sales 
Mgr. 
PRODUCTS: Paint sticks . 

THE MARQUETTE METAL PRODUCTS 
CO., 1145 Galewood Dr., Cleveland, 0 . 

PERSONNEL: H . Gleitz , Pres.; J . S. Kustin, 
Secy. & Treas.; C. E. Miller, Sales Mgr.; W. 0. 
Yohe , Pur. Agt. 
PRODUCTS: Parts; Propellers a nd propeller 
parts; Pumps ; Sub-assemblies ; Valves. 

MARTIN-DECKER CORP., 
3431 Cherry Ave. , Long Beach Calif. 

PERSONNE L: W . R. M a rtin, Pres .; H . }. Blythe, 
V . Pres .; E. L . D ecker, Secy., Treas. & Sales 
Mgr. 
PRODUCTS : T ensiometcrs; Control cables. 



• 

DIRECTORY ECTIO 

240 MAN-YEARS 
OF SUBCONTRACTING EACH MONTH 

To keep on schedule with the growing needs of the military 

services, Sperry has doubled and redoubled its production 

many times over. Yet even with advance planning, enlarged 

floor space, and vastly increased man power and machine 

power, the present production rate could never have been 

achieved without the willing assistance of subcontractors. 

Since 1937 the n umber has gradually increased until 

now 145 subcontractors are putting their shoulders to the 

wheel. Their contribution already aggregates 600,000 hours 

or 240 man·years each month . 

SPERRY GYROSCOPE COMPANY, INC. 
Bl'ooklyn , New Yol'k 
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Built with a world of care
Backed by a world of experience 

BUHL 
STAMPING CO. 

Detroit, Mich . 

---"<?'>.....----
MANUFACTURERS 

OF 
EXHAUST MANIFOLDS 

MISCELLANEOUS 

A IRCRAFT PARTS 
& 

A SSEMBLIES 

EST. 1888 

BENDIX-SCINTILLA 

~ In av ia tion care a nd precision are 
a/1-impo,·tollt. Bendix- cimilla Air

cra ft Mag netos, park Plu gs, witches 
a nd R ad io hielding have a lways been 
built with th a t thou g ht uppermost in 
mind. And s ince we've been a t this busi
ness of supplying ig nition equipment to 
every bra nch of American aviation for 
m a n y years, 've ca n say "'rirh assurance 
th at- Bend ix- cintilla products are 

built with a world of co1·e and backed 
b;• a world of experience . 

• CINTILLA MAGNETO DIVISION 
Bendi.x A'•intion Corporation, Sidney, N .Y . 

CRESCENT 
ELECTRICAL 

WIRES & CABLES 
for Aircraft Use to 
Army, Navy and .. 

Special Specifications. 

Over 50 years experi
ence in the manufac
ture of ALL TYPES 
of Electrical Wires 

and Cables. 

CRESCENT INSULATED 
WIRE & CABLE CO. 

Trenton, N. J. 
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MARVEL-SCHEBLE R CARBURliTOR DIY., 
1910 St. John St., Flin t, M ich. 

P ERSONNEL: S. W . Gray , Pres. & Gen. Mgr.; 
] . R . Emerson, V. Pres .; W . E . Walpole~ecY.. 
& Treas .; N. M . Hurry , Sales Mgr.; w. G. 
Ryan, Pur. Agt. 
PRODUCTS: Carburetors. 

THE THOMAS MASON CO., INC. , 
280 F a irfield Ave. , Sta.mford, Conn . 

PERSONNEL: T. F. M ason, Pres .; M . A. Wick , 
J r . , V. Pres ., Gen . Mgr. & Pers . Di~.; K . D . 
B rowne, Secy. & Treas.; G. C. Bovmrd, Sales 
Mgr. & Pub. Dir . ; ]. C. H a rre, Pur. Agt. 
PRODUCTS: Controls ; Fittings ; Pa nels ; Sub
assemblies ; Pu lleys ; Rollers ; Electri cal con
nector pa nels . 

MASTER LOCK CO. Milwaukee, Wise. 
P ERSONNEL: P. E. Yolles, Pres. ; S. Sore£. V . 
Pres. & Treas. ; S . Stahl, Sccy. ; E . ] . T ower, 
Sales Mgr. 
PRODUCTS: Pad locks ; Ratchet shackle locks . 

MECHANICAL PRODUCTS INC ., 
618 N . 1'4echaoic St. , J ackson, Mich. 

PERSONNE L: A. D. Knapp, Pres .; E. C. H ed 
glen, Secy. & Treas .; C . W . Ryerson , V. Pres . 
& Gen. Mgr. 
PRODUCTS : Starters . 

MEISEL PRESS MANUFACTURING CO ., 
944 Dorchester Ave., Bos ton, M ass. 

PERSONNEL : C. A. Meisel, P res.; W . A . Skelton, 
V. P res.i. A. E. Meisel, Secy. ; 0. C . F. Meisel, 
Treas.; J . •J. Swan, Pur. Agt. 
PRODUCTS: Gea rs . 

MELLUS BROS. & CO., 
305 E . 4th St., Los Angeles Calif . 

PERSONNEL: L. R. M elius , Pres. & P u.r. Agt.; 
F . H. Melius , V. P res. ; G. B. Meli us , Secy. & 
T reas.; E . ] . Mundy, Sales Mgr. 
PRODUCTS: E ngine, cockpit a nd windsh ield 
covers . 

]. E . MENAUGH CO., 
549 Washington Blvd., Chicago, Ill. 

PERSONNEL: j . E . Menaugh ; M. M. Maher; 
A. S. Duesenberg ; D . A. Maci ntyre. 
PRODUCTS : Aviation spark plugs; T orquornet er . 

MERCURY AIRCR.AF"J;_t INC., 
Hammondsport, 1.'1. Y. 

P ERSONNEL: ]. F . Mead e, Pres. & Gen. Mgr .; 
E_. M. Mead e, V . Pres. ; M. C. Close, Secy . ; S. 
Smger , T reas . ; R. F. Moore, Pur . Agt. 
PRODUCTS: Collector r ings, cowls, streamlines; 
E ngine mounts ; E xhaust m anifolds; F ittings; 
Miscellaneous hardware; Manifolds; M iscel
laneous engine equipment; P art s ; Stampings ; 
Sub-assemblies; T a nks; M iscella neous. 

MET-L-WOOD CORP., 
6755 W . 65th ·St., Chicago, Ill. 

PERSONNEL: C. C. Kendrick, P res . ; L . M . 
Crow, ] r ., Secy. ; G. K . Lewis, Sales M gr . 
PRODUCTS: Collector rin~s , cowls, streamlines; 
Exhaust manifolds; M a rufolds; Panels ; St a m p
ings; Sub-assemblies; Tanks. 

MICIDGAN WIRE CLOTH CO., 
2100 Howard St., Detroit, Mich. 

P ERSONNEL: A. A. B u}\, Pres. ; H . A. W ilson, V. 
Pres., Secy. & Gen . Mgr.; S. W . Farnsworth, 
Treas.; W. H . Blodget t , Sales Mgr ., P ur . Agt. 
& Pub . Dir.; W. E . See!, P ers. Dir. 
PROD UCTS: F ilters and strainers. 

M ICRO SWIT CH CORP., Freepor t, ru. • 
P ERSONN EL: W. B. Schulte, Pres. ; A . L . Riche, 
V. Pres. & Sales Mgr.; M . W. Ea on , SPcy . & 
Treas.; W . J . Young. Pur . Agt . 
PRODUCTs : Swi tches . 

M ICROMATIC HONE CORP., 
1345 E . M ilwaukee Ave., D etroit , Mich. 

PERSON NE L: K . W . Connor, Pres.; H. M . Whi t
taker, V. Pres. & Sales Mgr. ; A. j. Prentice , 
Secy. & Treas.; R. E. Gauss , Pur . Agt . ; L. S. 
Martz, Pub . D1r. 
PRODUCTS: Cylinder honing tools; Honing 
machines ; ,Fixtures . 

MID-STATE MANUFACTURING CO ., 
Waupun, W ise. 

PERSONNEL: W. F leming, Jr., Pres . & Gen . 
Mgr.; A. G. Gibbons, V . Pres . & Sccy .; C . A. 
G rainger, Sa les Mgr. ; B. H . B redeson, Pur. Agt. 
PRODUCTS : Rivets. 

MILFORD RIVET & MACIDNE CO., 
MiUord, Conn . 

PERSONNEL: F. H . Merwin, Pres. & Gen . Mgr. ; 
S. S impson, V. Pres.; R. B. Davis, Secy . ; A. R . 
Knight. Treas.; A . M. Birks, Sales Mgr. & 
Pub . Dir. ; H . P. Brewer, Pur. Agt . 
PRODUCTS: Rivets; F asteners ; Screw machine 
products. 

THE MILLER CO., M e riden, Conn. 
PRODUCTS: L igh ting equipment; Phosphor 
bronze and brass. 

MILLER MANUFACTURING CO., 
1100 N . 32nd St., Camd en, N . J. 

PERSONN EL: W. I. Miller, Pres.; E. E. Miller, 
Secy. & Treas. ; L . La nser, Sales Mgr . 
PRODUCTS: Gaske t compound; Corrosion re
mover. 

MILLERS FALLS CO ., Greenfie ld, Mass. 
P ERSONNEL: P . Rogers. P res. ; G. U. Hatch , 
V. Pres. , Gen. Mgr. & Sales Mgr. ; E . D. H olt by, 
T reas .; C . W. Parsons , Pur . Agt .; K . Y. T aylor , 
Pub . Dir. 
PRODUCTS: Tools . 

MILLER RUBBER CO ., INC ., MECHANICAL 
GOODS DIY., 1247 South H igh St . , 
Akron, 0 . 

P ERSONNEL: j . L . Collye r, Pres. ; S. M . j ett , 
Seey.; L . L . Smit h , T reas.; B . F. Stau ffer, Gen . 
Mgr.; ] . F . j ohnston, Sales Mgr. 
PRODUCTS : H yd raulic seals; Oi l seals ; Accumu
lator d iaph ragm s. 

MINE SAFETY APPLIANCES CO., 
Pittsburgh, Pa. 

PERSONNEL : N . R. Ch illingworth, Sa les Mgr. 
PRODUCTS : Abrasive m asks; Air line respirators ; 
E ar d efenders · First a id m a terials; Goggles ; 
Instruments; Protective ha ts; Safet y clothing ; 
Safety equipmen t; Salt tablets and d ispenser; 
Velocity power swaging press. 

MINNEAPOLIS - HONEYWELL REGULA
TOR CO., 2753 Fourth Ave. S ., 
Minneapolis, Minn. 

PERSONNEL : H . W. Sweatt , P res.; C. B. Sweatt, 
V . Pres.; C. C. B uckland, Secy.; W . L . H uff, 
Treas. ; M. E . Knutso n, Pur. Agt.; A. G . D ahl
quist, and D . C . Owen, Pers . D irs. ; G . B . 
Benton, P ub. D ir . 
PRODUCTS: E ngine t emperature control equip 
ment ; P rimer valves; Aircraft flame detectors; 
D e-icer equipment ; I nst ruments ; Valves ; 
Primers. 
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Manufacturers of 

Bombing Release 
Mechanism 

and f abricators of 

Interchangeable Parts 
and Assemblies 

for 

ALL TYPES OF NAVY AND 

ARMY AIRPLANES 

Spriesch Tool and Mfg. 
Co., Inc. 

Jefferson & Howard Street, Buffalo, N. Y. 

Bomb Racks; Parachute Flare Racks; Bomb 

Shackles; Anti-Aircraft Machine Gun Mounts 

Special Parts Made to Order 
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MOBILE REFRIGERATION INC., 
10 Rockefeller P laza, New York , N . Y. 

P ERSONNEL: D . Pyzel. I V, Pres.; G. T . Sen
seney, V. Pres .; F . C . Bu tler , Secy.; ] . Kruyne, 
E. ]. Stafford , Sa les Mgrs. 
P RODUCTS: Auxilia ry power p lants ; Cont rols; 
Equipment and personal tempera ture a nd alti 
tude t esting chambers ; I nstrument and au.x il
iary calibration a nd correction chambers. 

MODERN ENGINEERING CO ., I NC., 
3401-15 Pine Blvd., St. Louis , M o. 

PERSONNEL: A . ] . Fausek, Pres. & Gen. Mgr. ; 
I. F. Fausek, V . Pres. & T reas .; ] . ]. K eane, 
Secy. 
PRODUCTS: Torches ; R egulators ; Gauges ; H ose ; 
Accessories. 

MOLDED INSULATION CO., 
335 E . Price St. Philadelphia, P a . 

P ERSONNEL : V. I. Zefov, Pres. ; A. H eer, V. 
Pres.; A. Zillger, Gen. Mt~r . ; M. Unis, Pur. 
Agt. ; E . A. Berger, Pers. D1r. 
P RODUCTS : Cont rols ; Switches ; H ydrauli c con
trols and assemblies ; R ad io equipment; Sub
assemblies. 

MONITE WATERPROOF GLUE CO ., 
1628 No. 2nd St., Minneapolis , Minn. 

P ERSONN EL: H . L . P res tbold t, P res .; H. W. 
Mattison, V. P res . & T reas. 
P RODUCTS: Glue; Gluing accessories. 

MONSANTO CHBMICAL CO., S t . Louis, Mo. 
PERSONNEL: E . M . Queeny, Pres .; C . Belknap, 
V . P res . .i.. W . W . Schneider , Secy.j· F. A. UI J!l er , 
T reas ;.; 1..7 . L. Camp , Gen. Mgr. ; . A. Berm ng
baus, ;:,ales Mgr;.i C. A. Wolfe, P ur. Agt .b· S. W. 
Allender, P ers. uir .; J . W . Irwin , P ub . ir . 
P~ODUCTS: Lacquers ; Dopes ; Thinn ers ; M et al 
pnmers ; Camouflage lacquers. 

MOORE DROP FORGING CO., 
38 Walter St. Springfield, M ass . 

PE RSONN EL: J . M . Collins, Pres. & Treas.; A. 
T. Murray, V. P res. & Sales Mgr.; F. S. H atch , 
Asst . Treas. & Secy. 
PRODUCTS: Drop forgings. 

MOORE-EASTWOOD & CO., 
537 Monument Ave., Dayton, 0 . 

PERSONNEL: H . C. Moore, Gen . Mgr.; L . N. 
Moore, Secy. & Treas. ; Lee Scheid , P ur. Agt . 
~RODUCTS : Bomb racks and shackles ; Gun 
Sigh ts ; Gun mount adapters ; F iller valves; 
Cablemeters ; T ab cont rols; Generat ors ; Gun 
synchronizer. 

MOTOR MASTER PRODUCTS CORP., 
Aeronautical Div., 549 Washington Blvd. 
Chicago, Ill. 

P ERSONNEL: ]. E . M enaugh, Gen. Mgr . 
PRODUCTS: Spark plugs. 

THE MURRAY CORP. OF AMERICA, 
7700 Russell St., D etroit, Mich. 

P ERSONNEL : C. W. Avery , Pres .; L . C . Hill , V. 
P res. & Gen. Mgr.; H. W . Wurster , Secy. & 
Treas.; W . H . Greenwalt, Pur. Agt .; M . B . 
Lindquist, Pers. Dir . 
P RODUCTS: Covers; Cowlings ; Seat s ; Stamp
jogs; Sub-assemblies ; Miscellaneous. 
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NATIO NAL AIRCRAFT EQUIPMENT CO., 
275 N. Ave. 19, Los Angeles , Calif. 

PERSONNEL: R. T. Kinney , P res .; W. H . Kin
ney, V. Pres. & Gen. Mgr.j· M. Quycrel , Sccy .; 
H. Byrnes , Trcns. ; T . 0. nrshaH, Sales Mgr. ; 
G. Level, Pur. Agt.; L . L. Martin , Pub. Dir. 
PRODUCTS: F ittings ; Hydraulic controls and 
assemblies; Land in!! getlrs; Ports ; Staropings; 
Sub-assemblies ; Ta1l wheel assemblies; Mis
cellaneous; Bucking bars ; SmaU tools . 

NATIONAL AUTO M ATIC T OOL CO., 
Richmond, Ind. 

P ERSONNEL: H. W . Bockhoff, P res. & Gen. 
Mgr.; E. D . Frank, V. P res . & Sales Mgr. ; A. 
B. r.~cCrea, Sccy. ; R . C. Scheurman , Treas. ; 
P .. G . oltc, Pur. Agt.i S . . M. Greene, Pers. 
D1r .; F red Holcomb, Pu o. D1r. 
P RODUCTS: Drilling machines ; Machine tools. 

NATIONAL BATTERY CO., GOULD COM
M E RCIAL DIVISION, 35 Neoga St., 
Depew, N . Y. . 

P ERSONNEL: A . . H . Daggett , P res. l..,H . King, V. 
Pres . ; C. R . Bachma n, Secy . ; .c. . F. Cary, 
Treas. ; H . G . Barnes, Gen. Mgr.A· ]. C. Sykora, 
Sa les Mgr.; B. T . R abuse, P ur . gt. 
PROD UCTS: Batteries. 

NATIONAL CO., INC., 
61 Sherman St., M alden, M ass . 

P ERSONNEL: W . A. Ready, Pres.; L. R . Shaffer , 
Secy. ~ _W. H . Balcke, Treas.; ] . ] . Freeley 
Gen. Mgr. ; G . P1kc, Pur. Agt . 
PRODUCTS: R ad ios. 

THE NATIONAL COPPER & SMELTING 
CO ., 1862 E . 123rd St. , Cleveland, 0 . 

P ERSONNEL: H . B . Smith , P res. ; C. L. Smi th , 
Gen . Mgr. 
PRODUCTS : Seamless b rass and copper t ubing. 

NATIONAL MACIDNE PRODUCTS, 
150 W. Slauson Ave., Los Angeles , Cal if. 

PERSONNEL: L .. H. Seagrav<;z_ Pres. & Sales 
Mt~r . ; R . F . Sop n s, V. P res. & u en . Mgr. ; W . E . 
Gn fli n, Secy. & P u.r. Agt.; A. E. Vo_r!'is, Treas . 
PRODUCTS: Aircraft armament ; Aux1hary power 
plants; Bomb racks and shackles ; P arts; Sub
assemblies . 

THE NATIONAL SCREW & MANUFACTUR-
ING CO., 2440 E. 75th St., Cleveland, 0. 

PERSONNEL: H. P. Ladds, Pres. ; C. F. New
pher, V. P res. & Sales Mgr.; E. E . Griese, Secy. 
& Treas.· R. G. Burnham , Pur. Agt .b· F. W . 
Oldham, Pers. Dir. · C. W . Baker ~ub . ir. 
P RODUCTS: Bolts; Nuts ; Screws; 'Rivet s ; Cotter 
pins. 

NEW DEPARTURE, DIVISION GENERAL 
MOTORS CORP., Bristol, Conn. 

PERSONNEL: Charles S. J oy, Treas.; F . G. 
Hughes, Gen . Mgr. ; L . G. Sigourney, Sales 
Mgr. ; ]. A. Ashwell, P ur. Agt. j C . :S · Greene, 
P ers . Dir .; C. B . Beckwith, Puo. D1r. 
PRODUCTS: Ball bearings. 



DIRECfORY SECTION 

*. * * * *. **** 

The Output of Anurican /ndu,slry 

Will Win the War 

We at Summerill have taken this plain truth as 
our motto and creed -until the job is finished. 
All-out total effort is the standard to be met by 
every producing unit large and small. Every 
man has not only pledged himself to do the job, 
but has already shown his understanding of the 
task by increased p erformance. Spi1·it Will Win! 
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NEW JERSEY FULGENT CO., INC~ 
Whitman Ave., Metuchen, N . J · 

P ERSONNBL: S . D . Wiley. Pres.; W. F . Buch
a nan, Gen. Mgr.; G . D 'E ustachio, Sales Mgr. 
PRODUCTS : F lares ; P yrotechn ics . 

NEWARK WIRE CLOTH CO ., 
351 Verona Ave., N ewark, N. J . 

P ERSONNB L: M . E . Cam pbell , P res.; E . Camp
bell , V . P res.; L . C. Cam pbell , Secy. & T reas .; 
E . J . Korn, Pur. Agt.; A. B. Sanger. P ub. D •r. 
PRODUCTS: Filters a nd s tra iners ; Par ts. 

NIELSON TOOL & DIE CO., 
1861 Ga rdner Ave., B erkley, Mich . 

P BRSONNBL: H . M . N ielson , Owner. 
PRODUCTS : Nose rib dies . 

NIXON NITRATION WORKS , 
N ixon, N. J. 

PERSONNEL: Sta nhope N ixon , Pres .; Chns. 
Schus ter. Secy . & Gen . M gr.; 0 . S . Blaine, 
T reas. ; M a rk W . P eters, Sales Mgr. ; H . A. 
Hendrtckson , Pur. Agt . ; J . 0. Daly, Pers. D.r . 
PRODUCTS: Cellulose acetate; Cell ulose nit rate ; 
Sheets , rods a nd tubes . 

NORMA-HOFFMANN BE ARI NGS CORP., 
Sta mford Conn. 

P!!RSONNEL: C . P. Wi l son~ Pres . & Treas.; H . ] . 
Ritter, V . Pres ., Secy . ~ Sales Mgr . ; C. B. 
M alone, V . Pres . ; C. A. Wattson , Pur . Agt. 
P RODUCTS : Bearings . 

NORTH AMERICAN E LE CTRIC LAMP CO., 
1014 Tyler St., St. Louis, M o. 

P ERSONNEL: C. J\ll . Rice, P res. ; E . 0. Cohn, 
V. P res.; L . Lander, Secy. , T reas ., Gen . M gr ., 
Sales Mgr . & P ub. Dir. ; H . N. Adelstein , Pur. 
Agt. & Pers. Dir. 
PRODUCTS: D rying equipmen t; Dry ing la mps. 

NUMBERALL STAMP & TOOL CO., INC ., 
Huguenot Park, S taten I s land , N . Y. 

PERSONNEL: M . Bayerdorffer, Pres .; C . Zeit ler, 
V. P res . 
PRODUCTS : Stam pings. 
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THE omo PISTON CO., 
5337 St. Cla ir Ave., Cleveland, 0 . 

PERSON NEL : C . Birnha m, Pres.; E . ]. Gutma n, 
V . Pres .; Da n P. Shaw, Secy. & Gen . Mgr . ; 
R . G . Horsburgh , Treas . 
PRODUCTS: Pistons ; Cylinder sleeves ; Pu m p 
sleeves ; Pump cylinders . 

THE omo SEAMLESS TUBE CO ., 
Shelby, 0 . 

PERSONNEL: W. C . Connelly , P res. & Gen . 
Mgr.; W. W . Va n H orn, V . P res. ; E. W . Mc
Neill , Secy. & Treas.; A. W aines, J r., Sales 
Mgr.; D . C. R eagan , P u r. Agt . ; R. M . Pittin
ger, P ers. Dir . ; M. W . Freese , Pub . Dir . 
P RODUCTS : Seamless a nd electric weld ed st eel 
t ubing. 

OHLSS ON & RICE M ANUFACTURING 
CO., 3340 Emery St., Los Angeles , Calif . 

PERSONNEL : I. G . Ohlsson a nd H. T . Rice, 
P art ners; Oliver Rouilla rd, Pur. Agt . ; A. S . 
Lewis, P ers . D ir . 
PRopuqs : Ajrcr;>,ft screw m ,.ch ine par ts . 

OHMITE MANUFACTURING CO ., 
4835 W . Flournoy St., Chicngo, Ill. 

P BRSON 'BL: D. T. SieRel. Gen . Mgr.; R . S . 
La ird, Sales Jl1 gr .j . W. B. Hills. Pur. ;'\gt . ; W . 
H art, Pers. D tr.; tt. H . Levy, Pub. D.r. 
P RODUCTS : Rheostats: Land ing and nnvign ion 
ligh t controls ; Resisto rs. and switches. 

T HE OILGE AR CO., 
1403 W . Bruce St., Milwa ukee , Wis e. 

PERSONNEL: H. M. Swigart, Pres .; G.•H . 
Fabian. V. Pres . ; S.M. H eller . Sccy. & Treas.; 
W. G. P rasse , Sales Mgr. ; G. L. H a r tman, Pur. 
Agt. 
PRODUCTS : P ropeller twisting machines; Pro
peller straigh tening presses; M achine ool 
feeds ; Aircraft forming press parts. 

OLMSTEAD M ANUFACTURING CO., 
511 S. R edondo Blvd., In glewood, Calif . 

P ERSO:-INE L: L . W. Olmstead. P res . ; ] . C. 
Stephens. Secy. & T reas .; P. E. Shine, Pur . Arc . 
& Pers. D ir. 
PRODUCTS: P rocess mach ining and assembly of 
a ircra ft par ts . 

TINIUS OLSEN T ESTI NG M ACIDNE CO ., 
500 N . 12th S t ., P hilade lph ia , Pa. 

PERSONNEL: T . Y. Olsen,_ Pres . & Trens. ; 
T inius Olsen 2nd, V. Pres . ; J . F. Sutton, Secy.; 
T . L . Richards. Sales Mgr.; C . R. T ait , Pur. 
Agt. 
PRODUCTS: M ateria ls testing equipmen ; Ex
tensometers . 

ONSRUD MACmNE W ORKS, INC., 
3900-32 P a lmer St. , Chicago, Ill. 

P ERSONNE L: Oscar Onsrud, P res . ; R . F . On
srud , Secy. ; Victor E . Me tzger, Sales Mgr. ; ] . 
K nox, Pur . Agt . 
P RODUCTS : Aircra ft product ion machinery 
Routers ; Drills; Shapers ; Mi lli ng m achi nes. 

KARL ORT 614 W. Poplar St., York, P a. 
PRODUCTS : B a t teries; Bearings, Ca rburetors; 
Cla mps ; Con trol sticks ; Covers ; Generators; 
M agnetos ; M otors ; Switches; F ast eners; Fire 
ext inguishers ; Firs t aid equi pment; Fittings ; 
F lares ; Floats ; Goggles ; H eaters; P arachutes ; 
I nst ru men ts ; MisceUa neous engine equ ipmen t ; 
Propellers a nd propeller pa r ts ; R adia tors ; R a
dios; Spa rk plugs; Star ters ; T a il wheel assem 
blies ; Tires and tubes ; Valves ; Miscella neous . 

J. A. OTTERBEIN, 
59-61 Hubbard St., Middletown, Conn . 

PERSONNEL : J . A . Otterbein . 
PRODUCTS: F ast eners; P a rts; Parachute ha rd 
ware; S tampings. 

OWENS- CORNING FmERGLAS CORP., 
Nicholas Bldg., Toledo, 0 . 

P ERSONNEL: H . Boeschenst ein , P res . ; W . P . 
Zimm erman , V. Pres . ; A. C. F religh, Secy. ; 
H. R . Wink le. T reas. ; G . E . Gregory , Sales 
Mgr.; E. W eihe, Pur . Agt. ; E . C . . Am es , Pub. 
Dir. 
PRODUCTS : Acoustical, therm al and electrica l 
insula t ion. 
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PAASCHE AIRBRUSH CO., 
1909 Diver sey Pkwy., Chicago, Ill . 

PRODUCTS: Sp ray painting equipmept . 



DIRECTORY ECTIO 

TAYLOR-WINF IEL D RESEARCH * 
provides the right equipment for fut ure production . . . 

• The FIRST America n Stored Energy Welder 

• The FIRST Capacito r Discharge Welder 

• The FIRST Flying Be llo ws Airlock 

• The FIRST Roll er Bearing Welding Head 

More Hi-Wave W elders have been delivered than all other Capacitor 
Discharge types combine d .... Now in production on the eighth model 
control cabinet. . Each one being a deAnit~ improvement over the 
previous model. 

* The Tdyl or-Wi nField Corporc~ t i on mainta ins the most com
pl e tely equi pped reseMch labo ratory in the resistdnce we lding 
industry, completely staffed with metdllu rg ists, rddiographers and 
othe r techn icidns. 

s6g 
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PACIFIC AVIATION, INC., 927 N. Sycamore 
Ave., Los Angeles, Ca lif. 

P ERSONNRL: H . V. R eynolds, Pres . .i. T. E . 
Springer, V. Pres.; P . J . Brady, Secy. & T rcas. 
PRODUCTS: V alves ; Pumps ; Struts. 

PACKARD ELECTRIC DIV. GENERAL 
MOTORS CORP., W arren, 0 . 

PERSONNEL: B. N . M acGregor, Gen. M gr. ; 
L . C . Wolcott, Sales M gr. ; E . E. D eB olt, Pur. 
Agt. ; K eith Hoffman , P ers . Dir. 
PRODUCTS : C ables. 

PACKLESS METAL PRODUCTS CORP., 
31 Winthrop Ave., New Rochelle N . Y. 

PERSONNEL: G. M. P e t tee, Pres. ; M. W. Mc
L are n , V. Pre~ R. S . Frichette, Secy.; H . W . 
Cole, Treas. ; w . L. Bryd e, Sa les Mgr. ; T. J . 
C alla gy, Pur. Agt . 
PRODUCTS: Tub mg ; H ose ; Couplings. 

THE PALNUT CO., 
49 Cordier St., Irvington, N.J. 

P ERSONN EL: J. R . H otchk in, Pres.; A. H. 
B eggs, V. Pres. 
PRODUCTS: F ast eners ; Locknuts . 

PANGBORN CORP., 
Pangborn Blvd., Hagerstown, Md. 

P ERSONNEL: T. W . P a ngborn, Pres. & Ge n. 
Mgr.,i.J · C. P an gborn, V. Pres. & Treas. ; L . L. 

G
Stouner , Secy.;_V. F. St ine, Sales Mgr.; A . L. 

a rd ner, Pub. uir. 
PRODUCTS: H elmets ; Hose ; Abrasives . 

PANORAMIC RADIO CORP. 
298 Broad way, New York, N.Y. 

PERSONNEL: M. Wallace , Pres. ; H. L. M. 
Capron, V. Pres. ; J . I.l!eller, Secy.; A. S t ra uss , 
Treas . 
P RODUCTS: Stra toscope; R adio-spectroscope. 

PARACHUTE CORPORATION OF AMER
ICA, 3206 Los Feliz Blvd., Los Angeles , 
Calif . 

P ERSONNEL: A. W. Burton P res. ; W. M . 
L athropt _V . Pres. ; Everts Moulton, Secy. & 
Treas .; N elson A. Fra zer , Sales Mgr. ; F . K. 
L eonard, P ers . Dir . 
PRODUCTS: Covers ; P ar achutes ; Safety b elts ; 
Seats. 

THE PARK DROP FORGE CO., 
730 E ast 79th St., Cleveland, 0 . 

§'ERSONNEL: G. C. Gordon, Pres .; F . L . B a ll , 

T
ecy. & Treas.; W. A. Humel, Gen. Mgr. ; 
. A. Knouff, Pur. Agt. 

PRODUCTS: Forgings. 

THE PARKER APPLIANCE CO., 
17325 Euclid Ave., Cleveland, 0. 

PERSONNEL: A. L. Parker, Pres. 
PRODUCTS : Fittings; Primers; Va lves. 

THE PARKER STAMP WORKS, INC., 
650 Franklin Ave., Hartford, Conn. 

PERSONNEL: H. L . Bitter, Pres. & Treas. ; 
Kelsey F. Lingo, V. Pres.; J. T. F. Bitter , 
Secy. & Sales Mgr.; H . C. B1tter, Gen. M gr. 
& Pur. Agt. 
PRODUCTS: Stamps · Gages; Tools; Machine 
work. ' 

PAUSIN ENGINEERING CO., 727-739 Fre-
linghuysen Ave., Newark, N.J. 

PERSONNEL: H. R. P ausin, Pres. & Gen. Mgr.; 

P
L. C . Stokes, Secy.; E. Pausin, Treas. 
RODUCTS: Coils; Switches. 

THE C. F. PEASE CO., 
2601 W. Irving P ark Rd., Chicago, Ill. 

P ERSONNEL : T. Lord, P res.; W. E. P ashley, 
V. P res .; W . E . Timmerman , Secy. & Trea.s. ; 
Paul E .. Shaw, Pu r. Agt .; James L , Worral.l , 
Pers. D~r.; W. W. B rothers, P ub. D~r. 
PRODUCTS: Blueprint machines ; Process paper ; 
Furn iture and suppl.ie.s. 

PECK, STOW & WILCOX CO ., 
Southington, Conn. 

PERSONNEL: M. J . L acey, Pres. & Gen. cfgr .; 
F . L. W ilcox, V . P res .; S. C . Wi lcox, Secy . & 
T reas . 
P RODUCTS: Sheet -metal working macrunes and 
tools . 

PENN RIVET CORP., Third & Huntingdon 
Sts ., Philad elphia, P n. 

P ERSONNEL: T. M . Searles, Pres. & Gen . Mgr. ; 
J . A . Barnett;. V . Pres.;_ E . M. Barto, Secy. & 
Treas.; J . J. 1..-lemcnt. Pur. Agt . 
P RODUCTS: Rivets ; Stnmpings ; Rivet sett ing 
m achines. 

THE PENNZOIL CO., 
Drake Bldg. Oil City, P a . 

P ERSONNEL: W. S. Zehrung, P res. ; M. A . 
Brewster, V. Pres . & Treas. ; R . A . B rowne , 
Secy .; J. L . King, Sa les Mgr.; A. W . !=linger , 
Pur. Agt.; J. F. Va ndeventer , P ers . Dll". 
PRODUCTS: Lubricating oils . 

PERMATEX CO., INC., 
1720 Avenue Y Brooklyn, N.Y. 

P ERSONNEL: C . A. B enoit , Pres. Treas. & 
G en . Mgrj· L . C. Wills , V. Pres . .;_}I. C. Fuchs, 
Secy.; H .. Enders~~ales Mgr.; w . ~·Corbett, 
Pur. Agt. ; E. G. H eeren, Pers. DU". ; E. M. 
Amerma n, Pub. D ir . 
P RODUCTS: C em ent; Oil; Enam els . 

PERRY-AUSTEN MANUFACTURING CO., 
Grasm ere, Sta ten Island, N . Y. 

PERSONNEL : F. T . P erry, Pres. ; W. F. Doer
flinger, V. Pres . 
PRODUCTS: Finishes ; Paints ; L acquers. 

PERRY SPORTSWEAR, INC., 
54 Liberty St., Newburgh, N.Y. 

PERSONNEl. : I. Freedma n, Pres .; M . Langer, 
Secy. & Gen . Mgr. ; L. H erbert , Treas.; S. 
Freedma n, Sales Mgr. 
PRODUCTS: Flying clothing. 

PETROLEUM SOLVENTS CORP., 
331 M adison Ave. , New York, N.Y. 

PERSONNEL: L. A. Staff, Pres . & Sales Mgr.; 
S . V . Hirschman, Treas. , Gen . Mgr . & Pur. Agt. 
PRODUCTS: Additives; Solvents. 

PHEOLL MANUFACTURING CO., 
5700 Roosevelt Rd., Chicago, Ill. 

?ERSONNEL: Mason Phelps, Pres .~ E. M . Whit
m g, V . Pres. & Gen. Mgr . ; J, J· Schwander, 
Secy. & Treas. i J . A . Perry, Sales Mgr. ; A. A. 
Schmid, Pur. ll.gt . ; M. E. J ensen, Pers. Dir.; 
N. L. Marvin, Pub. Dir. 
P RODUCTS : Screws ; B olts; Nuts; Washers. 

PHILADELPHIA DIV., BENDIX AVIATION 
CORP., Philadelphia, Pa. 

PERSONNEL: N. B. McLean, Asst. Gen. Mgr. 
PRODUCTS : Sta rters. 

PHILLIPS BRONZE CORP., 1460 E . Wash-
ington Blvd., Los Angeles, Calif. 

PERSONNEL: R. W . PhilliJ:?S.> Pres., R. W. 
Phillips, ,Jr., V. Pres., Gen. Mgr. & Pur. Alrt: • 
G . R . Pncet..Seey. & Treas. 
PRODUCTS: .tlea nn!!"S• 

--------------- - --- - ---



DIRECI'ORY SECTION 

manufacl ures over 1000 ai rcrafl e ngine 
al}d airplane p aris in. approximately 70 
differenl classificalions, inc! uding valves, 
valve seat inserts, valve keys, lap p e ls, fuel 
pumps, propeller paris, relraclable slrut 
assemb lies a nd landing ge ar assemblies. 

57 I 
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PHILLIPS PETROLEUM CO., 
Bartlesville, Okla. 

P ERSONNEL: K . S. Adams, Pres. ; A.M . H ughes , 
V. Pres. ; B . F . s ;radley, Secy.; R. M . Riggins, 
Treas;.i. M. B . H em e, Pu.r . Agt . ; Warren Felton , 
P ers . uir. 
P RODUCTS: Aviation gasoline. 

PIERCE & STEVENS, INC., 
710 Ohio St., Buffalo, N. Y. 

PERSONNEL: R . D . Stevens, Pres. ; A. L. Ste
vens, V. J:'res.; P. P . Dauscher, Secy. & Treas.; 
G. T. Swmg, Sales Mgr .; E. C. Stevens, Pur . 
Agt . 
P RODUCTS: Dopes and lacquers ; Cleaners ; Sol
vents; T h inn ers. 

PIONEER INSTRUMENT DIV. OF BENDIX 
AVIATION CORP., Bendix N. ] . 

PERSONNEL: R . P . Lansing, Gen . Mgr. ; R. H . 
Isaacs , Sales Mgr. ; H . T . Leeming, Pur. D ir.; 
]. ]. O'Donnell , P ers . Dir . 
PRODUCTS: F ligh t, navigation, engin e and re
mote indica ting instruments; Ai rcraft instru 
ment warning contactors . 

PIONEER PARACHUTE CO ., INC ., 
168 Forest St. Manchester, Conn. 

PERSONN.EL: H . R . M allory Pres . & T reas. ; 
] . F. Sm1th, V. Pres .; L. H . Ford , Sales Mgr. ; 
C. D . Cheney, Secy .; J . C . Schumacher , Pur. 
Agt . 
PRODUCTS : P a rachutes. 

PLASKON CO., INC., 
2112-24 Sylvan Nve. , Toledo, 0 . 

P ERSONNE L: J . L . Rodgers, P res.;,. .H . Spitzer, 
V. Pres.;; C. 0. Marshall, Secy. ; vv . R. Feld t 
mann , n eas. ; J. H. J efferey, Pur . Agt. 
PRODUCTS: Glue. 

PLXWEVE MANUFACTURING CO., 
3900 Burlos Ave. , Burbank, Calif. 

PERSONNEL: R. G. H a rper , Pres. & T reas · 
C . L . Bates , V . Pres. & Secy.; A . D . Cree~ : 
wood, Exec. V. P res. & Sales Mgr. 
PRODUCTS: Wood-plast ic componen ts for a ir
craft. 

PLYWOOD PRODUCTS CORP. 
Bay City, Mich. ' 

P ERSONNEL: B . B . Shaw, Pres. ; W . J . Baue r 
Secy. ; L.A. Whalen, P ur. Ag t . 
PRODUCTS: Panels. 

JOSEPH POLLAK CORP., 81 Freeport St., 
Dorchester, Boston, Mass. 

PERSONNEL: J . P ollak, Pres ., T reas. & Gen . 
Mgr.j H . Brandt, V. Pres. & Sales M t;tr . ; R alph 
Holuo, Secy. ; Frank Smith, P ers . D1r. 
PRoDuc.Ts : .Clamps; Switches ; Landing and 
nav1gat10n hgh ts ; Parts ; St ampings. 

POLLAK MANUFACTURING co., 
541 D evon St., Arlington, N. ]. 

tERSONNEL: L . L . Pollak , P res . & Sales Mgr .· 
p . SCchlesinger, V . Pres.~.Treas. & Gen. Mgr. ; 

B
. alabro, Secy . ; F . n azen , P ur. Agt .; T. 
reen, P ers . Dir . 

PRODUCTS:. Aircra ft armament; Ammunit ion 
boxes; Bomb racks ; C lam ps; Collector rings, 
cowls, streamlines ; Cowlings; Exhaust m ani
folds; Fa,stef!ers; .Filters and stra iners; Landing 
and nav1gat10n hghts ; Manifolds; Stampings ; 
T anks. 

T HE PORCUPINE CO., 
Fairfield , Coo.o. 

PERSONNEL: ]. K. Williamson. Pres .; C . W . 
Brooks , V. Pres.; H. H . Williamson, Secy.; 
R . L . Alvey~ Treas.; ] . R. Will iamson, Gen . 
Mgr.; L . H. Jjurr, Pu r . Agt. 
PRODUCTS: Treating tanks. 

] . V. G . POSEY & CO ., 
1008 S . W. 6th Ave. , P ortln.nd, Ore. 

PERSONN EL:] . V. G. Posey, Pres . 
PRODUCTS: Ammunition boxes a nd counters ; 
Spruce. 

PRATT & LAMB E RT INC., 
79 Tonawn.oda St. , Buffalo, N. Y. 

P ERSONNEL: H . E. Webster , Pres . ; R . \V . 
Li ndsay, V. Pr~.; W. P. Werheirn , Secy.; T. E . 
Murphy, Sales Mgr.; J. P. olan , Pur. Agt. 
PRODUCTS: Dopes ; Enamels ; Lacquers; V r
nishes . 

PRECISION BEARI NG S, I NC., 1706-08 South 
Grand Ave., Los Angeles Calif. 

PERSONNEL: 0 . P. Wilson, Pres.; H. R . Swa n
ton , V. Pres.; H . ] . Ritter , Secy. ; L . H . Travis , 
T reas.; C. M . Slocum, P ur. Agt . 
P RODUCTS: Bearings. 

PRECISION TUBE CO ., 
3828 Terrace St., Philadelphia , P a . 

PERSONNEL : N.H. J ack , Pres . & Sales Mgr. ; 
N. H. J ack, J r ., Gen . Mgr. & P ur. Agt. 
P RODUCTS: Cont rols ; Instrumen ts ; Radio 
shield ing and equi pment. 

PREST- O-LITE BATTERY CO ., INC., 
lndiana~olis , Ind. 

P ERSONNEL: . H. McDuffee, Pres. ; H. E. 
K omitch , V. res. , Gen. Mgr. & Sales Mgr .; 
F . H . L andwehr , Secy.; W . V. F lood, T reas.; 
R . A. Nowlan, Pur. Agt. 
PRODUCTS: Batteries . 

PRODUCTION TOOL & DIE CO. INC ., 
572 St. J ames Ave., Springfield, Mass. 

P ERSONNEL: R . J. Gaudreau , Pres. 
P RODUCTS: Stampings . 

PROGRESSIVE BRASS MANUFACTURING 
CO., 1702 E . 6th St., Tulsa, Okla 

P ERSONNE L: E. J . Thomas, Pres.; N . A. Doo 
little, V . Pres. & T reas.; C. 0. Beckett, Secy 
P RODUCTS: Castings . 

PROGRESSIVE WELDER CO ., 
3050 E. Outer Drive , Detroit, Micl1. 

P ERSONNEL: F. H . J ohnson , P res .; W. H. 
M artin Secy . & Treas.; L . M . Benkert , Gen . 
M gr .; J. R . G . H a rris , Sales Mgr. ; W. Niw n, 
Pur. Agt. 
P RODUCTS : Spot welders ; Au tomatic resistance 
welding equipment . 

PROTECTOSEAL CO. OF AMERICA, INC., 
1906-1920 S . Western Ave., Chicago,lll . 

PERSONNEL! R . J . Anschicks, P res .; R. M . 
Rosenwald , V. P res. ; C . Cha pin, Secy. ; H . W . 
Barber , Treas. & Gen . Mgr.; L . ] . Lohn es, 
Sales Mgr.; C. Liscian i, Pur. Agt.; F. A. Wenck, 
P ers . Dir. 
P RODUCTS : Fire baffle screens for fuel tanks . 

PUMP ENGINEERING SERVICE CORP., 
12910 Taft Ave., Cleveland, 0. 

PERSONNEL: R . J . Minshall, Pres. & Gen. 
Mgr . ; H . H . Brooksieker, V. Pres .; C . Bissell, 
Secy.; ]. L . Menart, Treas. ; C . Stanley , Sales 
Mgr . ; H . H . Krause , Pur. Agt . 
PRODUCTS: De-icer equipment; F ittings; H y
draulic cont rols and assemblies ; P umps ; 
Valves; Miscellaneous. 
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Timken Bearings tremendously increase wheel 

stability; prevent wheel wobbling; simplify lubri

cation; and greatly reduce maintenance atten

tion. No wear on wheel spindles and practically 

none in the bearings themselves. Radial, thrust 

and combined loads safely carried under all con

ditions. An overwhelming majority of American 

land planes-military, transport and private; all 

types and sizes-use Timken Bearing Equipped 

landing and tail wheels. 

573 

Timken Rocker Arm Bearings are especially 
designed for rocker arm use. They hold rocker 
arms in rigid alignment; prevent wear on 
rocker arm · shafts; reduce "brinneling" to the 
vanishing point. Timken Rocker Arm Bearings 
are used in both radial and "in-line" aircraft 
engines, including one of the most powerful 

in the world. 

Additional information will be furnished on request. Our engineering 

department is always available for consultation. 

THE TIMKEN ROLLER BEARING 
COMPANY, CANTON, OHIO 

TIM KEN 
TRADE·MARK R£0. U . S . PAT. OFF'. 

TAP/RID ROI.LIR BEARINGS 
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THE PURE OIL CO., 
35 E. Wacker Dr., Chicago, Dl. 

P ERSONNEL: H. M. Dawes, Pres. 
PRODUCTS: Fuels and lubricants. 

PURITAN COMPANY INC., 
573 Lyell Ave., Roches ter, N. Y. 

P ERSONNEL : A. Beach, Pres . & Trcas .; J ohn 
F . Bush, Jr., V. Pres . & Sales Mgr.; C. S. 
Wilcox, Secy. 
PRODUCTS: Soaps and cleaners ; Polishes ; Au
tomotive chemicals. 

PUROLATOR PRODUCTS, INC ., 
91 Empire St., Newark, N.J. 

P ERSONNEL: R . R. L ayte, Pres. ; E.J3. H eadden , 
V. Pres. ; H . W. Thogode, Treas . & Pcrs . Dir.; 
John H. Schafer, Pur. Agt. 
l?RODUCTS: Filters; Strainers. 

THE PYLE-NATIONAL CO., 
1334 N. Kastner Ave., Chicago, Ill. 

P ERSONNEL : J . A. Amos, Pres. ; R. D. Grant, 
V. Pres. ; E. W. Botts, Secy. & Treas. ; W. A. 
Ross, Sales Mgr.; H. A. R edmon, Pur. Agt.; 
W. A. Wulle, Pub. Dir. 
PRODUCTS: Landing a,nd navigat ion lights. 

Q 

QUALITY ELECTRIC CO., LTD., 1235 E. 
Olympic Blvd., Los Angeles, Calif. 

PERSONNEL: J . !). Gase , Pres . & Gen. Mgr.; 
A. W. Wotkyns, V. Pres . & Treas.; W . R . 
Frampton, Secy. 
P RODUCTS: Windshield de-icer equipment; 
D ynamotors; Generators ; Motors; Switches ; 
Radio marker beacons ; Automatic t emperature 
control; Landing and navigation lights. 

R 

R C A MANUFACTURING CO. INC., 
Front & Cooper Sts., Camden N.J. 

PERSONNEL: G . K. Throckmorton Pres.· M . 
Brunet , V. Pres. ; F . H. Corregan, Secy.; E. F. 
Raine~ Treas.; H. M. Hucke, Sales Mgr.; 
W. S. l:losworth, Pur. Agt.; E. C. Morse, P ers. 
Dir.; T. F. Joyce, Pub. Dir. 
PRODUCTS: Radios; R adio compasses. 

R E F AIRCRAFT CORP., 
Syosset, N.Y. 

PERSONNEL: D . deLackner, Pres . .;.,.L. E. Faust, 
V. Pres.j· M. Rochman, Secy.; K. H. Faust, 
T~eas.; . K earney, Sales Mgr. ; C . D. Bir
mmgham, Pur. Agt.; A. Richard Willis, Jr., 
Pub. Dir. 
PRODUCTS: Bomb racks; Controls; Fittings; 
Hydraulic controls a nd assemblies; Landing 
gear parts; Aircraft parts; Stampings; Sub
as~emblies ; T ail wheel assemblies; T anks ; 
Mtscel!aneous. 

RADEL LEATHER MANUFACTURING CO., 
445 Wilson Ave., Newark, N.J. 

PERSONNEL: F. J. Radel, Pres.; C. B . Schubert, 
Secy. & Treas .; R. H. Cudlipp, Sales Mgr.; 
E.]. Bauerlein, Pur. Agt. 
PRODUCTS : Upholstery feather. 

RADIATOR SPECIALTY CO., 
P. 0. Box 1109{ Charlotte, N. C. 

PERSONNEL: I. D. B urnenthal. Pres. ; H. F . 
Mel tsner , V . Pres. & Sales Mgr.; S . Kraft, 
Secy.; M.A. Bro,vn , Treas. & Pur. Agt . 
PRODUCTS: Sealing compound . 

RADIO RECEPTOR CO. , INC., 
251 W. 19th St., New York , N. Y. 

P ERSONNEL: L. Arnson. Pres . & Sales Mgr.; 
Hugo Cohn, V. Pres. & Treas.; H. R. Zeamans , 
Sccy.; W. Ostrove, Pur. Agt. 
PRODUCTS: R adios . 

RAMSEY ACCESSORIES MANUFACTUR
ING CORP., 3693 Fores t P ark Blvd ., 
St. Louis , Mo. 

PERSONNEL: j. A. R amsey, P res.; H. Ramel, 
V . Pres.; L.A. R amse)f, ? ccy. ; 0. C. Holaday , 
Sales Mgr.; G. D. Whtthng, Pur. Agt . ; W. G. 
M yers, Pub. Dir. 
PRODUCTS: P iston rings. 

RANDALL GRAPffiTE PRODUCTS CORP. , 
609 W. Lake St., Chicago, Ill . 

PERSONNEL: W. P. Thacher, Pres .; R. H . 
Whiteley. V. Pres. ; E. A. Zimmerman , Secy. ; 
M . E. Clark , Sales Mgr. ; G. G. T erris , Pur. 
Agt.; C. E . Low!Sren, Pers . Dir. 
PRODUCTS: Beanngs ; Landing gears. 

RAYMOND MANUFACTURING CO., DIV. 
ASSOCIATED SPRING CORP., 226 S. 
Center St., Corry, P a . 

PERSONNEL: F. E. Barnes, Pres.; E. W . Feldt, 
V. Pres. & Gen. Mgr.;, F. E. Whittlesey, Secy. ; 
C. H. Holden , Treas . ilC Pur. Agt .; J . E. Mount 
Sales Mgr. 
PRODUCTS: Stampings; Springs. 

READING BATTERIES, INC., 
Box 916, Reading, P a. 

PERSONNEL: D. R. Bomberger, Pres. & Treas. ; 
F. M. Moore, V. Pres. ; J . Turner Moore, Jr ., 
Secy. & Gen . Mgr.; H . Peck, Sales Mgr. 
PRODUCTS: Batteries. 

REPUBLIC STEEL CORP., 
R epublic Bldg., Cleveland, 0. 

PERSONNEL: R. J . Wysor, Pre~ ~- J. Clarke, 
V. Pres. & Sales Mgr.; C. M. white, V. Pres. ; 
W. W. Hancock, Secy. & Treas.; C. A. Ilgen
fritz, Pur. Agt. 
PRODUCTS: Tubing; Steels ; H angar doors. 

RESISTOFLEX CORP., 
39 Plansoen St., Belleville, N. J. 

P ERSONNEL : E. S. Peierls, Pres. , Treas. & Gen. 
Mgr.; H. E. Krebs, V. Pres. & Sales Mgr.; 
C. E . Stretton, Secy. & Pur. Agt. 
PRODUCTS: Flexible hose ; Instrument lines; 
Gloves; Aprons. 

REYNOLDS METALS CO., 
810 E. Franklin St., Richmond, Va. 

PERSONNEL: R. S . R eynolds, Pres. ; W . G. 
Golden, V. Pres.; C. F. Manrung ,. Secy.; R . S. 
Reynolds~ Jr., Treas. ; J . Louis Reynolds, S~les 
Mgr.; H:· L. Charlton, :f'ur. Agt,;_~. C. Love;oy, 
P ers. D1r.; V. MacNatr, Pub. VIr. 
PRODUCTS: Aircraft a rmament. 

H. H. ROBERTSON CO., 2400 Farmers Bank 
Bldg., Pittsburgh, Pa. 

PERSONNEL: H. H. Robertson1 Pres.; J. H. 
Young, V. Pres. & Gen. Mgr.; 11. . G. Spurlock, 
Secy. & Treas. ; F. C. Russell, Sales Mgr.; 
]. Morrow, Pur. Agt . ; H. B . Winslow, Pub. Dir. 
PRODUCTS : Floors; Ventilators; Aircraft manu
facturing buildings. 
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Most SPEED NUTS for aircraft actually weigh only 20% 
to 30% as much as fastenings formerly used in same loca
tions. They are applied about twice as fast and also give 
your assembly a double spring tension lock. In resistance 
to vibration loosening, they are four times tougher than 
conventional fasteni ngs. 
Long before the Defense Program started, over a billion 
SPEED NUTS had already been used in revolutionizing 
the assembly of automobiles, refrigerators, radios, stoves, 
ranges, heaters, etc. and cut average net assembly costs 
50% . .. 
Any assembly line using SPEED NUTS moves faster at 
lower cost and turns out a better assembled product. Send 
us your assembly details and we will mail samples and en
gineering data promptly. 

TINNERM A N PRODU CTS, INC., 
2090 Fulton Road, Cleveland, Ohio 
Manufa cturers of Patented SPEED NUTS 

IN CANADA: Wallace Barnes Co., Ltd., Hamilton, Ontario 
IN ENGLA ND: Simmonds Aerocessories, Ltd., London. 

OVER A BILLIO N I N USE-OVER 8 00 SHAPES AND SIZES 
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ROBERTSON AIRCRAFT CORP., 
Lambert-St. Louis Municipal Airport, 
Robertson, Mo. 

P I!RSONN EL: Wm . B. Robertson, Pres.; H. F . 
H eideman. V. Pres.;_.~. A. Bacon, Secy .; N. 
Schuyler Treas.

1
· B . w . Bell, V. Pres. 

PROD UCTS: Cow in ~Ss; Engine mounts ; Panels ; 
Seats ; Sub-assembhes. 

ROBOT MACHINERY CO., 
326-340 Ten Eyck St., Brooklyn, N. Y. 

PERSONNEL: L. Robaczynski, Sr., Pres.; L. 
Robaczynski, Jr., V. Pres . & Pur . Agt . 
PRODUCTS: Surface grinders. 

ROCHESTER ROPES, INC., J amaica, N. Y. 
PERSONNEL: W . L. R ochester, Sr., Pres. & 
Trcas.; W. L. Rochester, Jr., V . Prcs. i.. H . 
Schroeder, Secy.; T . J, Burke, Sales Mgr.; T. J . 
McCusker, Pur. Agt. 
PRODUCTS : Control cables . 

ROCKBESTOS PRODUCTS CORP., 
50 Mitchell Rd., New Haven, Conn. 

PERSONNE L: A. G . Newton, Pres. ; B. H . 
Reeves , V. Pres. & Gen. Mgr .-; W. C. Arm
strong, Secy. & Treas. ; R. 0. Anderson, Sales 
Mgr.; E . L . Alvord, Pur. Agt.; K. A. Redfield, 
Pub. Dir. 
PRODUCTS: Wire and cable ; Radio equipment. 

ROCKFORD SCREW PRODUCTS CO., 
2501 Ninth St. Rockford, lll. 

PERSONNEL: 0 . G. Nelson, P res .; S. Hillman, 
V. Pres. & Gen . Mgr.; D .• E. J ohnson, Se_cy . & 
Treas.; C. A. Carter , Sales Mgr.; C . . c. Encson, 
Pur. Agt . ; B. R. J . H assell, Pub. D1r. 
PROD UCTS: F asteners ; Bolts and screws. 

ROCKWOOD SPRINKLER CO ., 
38-40 Harlow St., Worcester, Mass. 

PERSONNEL: W. J. Ca rroll, Pres. & Gen. Mgr.; 
H. C. K endall, V. Pres .; P. S. Smtth, Treas. ; 
S .. H . R eando, Pur. Agt,; F. H . P erry , P ers. 
Dtr.; J . J . Ryan, Pub. Dtr. 
PRODUCTS: Miscellaneous hard ware ; Stamp
ings ; Filters and strainers; Fire extinguishers. 

RODDIS LUMBER & VENEER CO., 
Marshfield, Wise. 

PERSONNEL: H . Roddis, Pres. & Gen . Mgr. ; 
R. M. Roddis, L . K orth, V. Pres.; J . Hobels
berger, Secy.; R . T. Beggs , Treas. ; C. G . 
Yerkes, Sales Mgr.j H . E . W enzel, Pur. Agt . 
PRODUCTS: Plywoou; Veneers. 

JOHN A. ROEBLING' S SONS CO., 
640 S . Broad St., Trenton, N. J . 

PER~ONNEL: W. A. Anderson, Pres.· C . G . 
Willtams, V. Pres.; C . R. Tyson, Secy. & 
Treas .; E . C. Low, Sales Mgr.; L. Van Dike, 
Pur. Agt . 
PRODUCTS : Wire rope and fittings ; Wire rope 
and grommet slings; Aircraft cord, wire and 
strands; Electrical wire and cables ; Swaged 
rope and aircraft cord fittings. 

ROHM & HAAS CO., 
Washington Square, Philadelphia, Pa. 

PERSONNEL: 0. H aas, Pres.; E. C. B . Kirsopp, 
V. Pres;;. S. C. Kelton, Secy .; V. A. Wallin, 
Treas. ; JJ . S . Frederick, Sales Mgr. ; E. Greene, 
Pub. Dir. 
PRODUCTS: Plastics. 

ROHR AIRCRAFT CORP., Chula Vista, Calif. 
PERSONNEL: F. H. R ohr, Pres. & Treas.; J. E. 
Rherm, V. P res.; E. P . Campbell, Secy. ; J. A . 
Stromberg, Pur. Agt. · 
PRODUCTS: Auxilia ry power plants; Bomb 
racks; Cowlings; Parts. 

ROLOCK, I NC ., Southport, Conn. 
PERSONNEL: R . P. W elles, Pres. & Treas. ; L . A . 
Beac!Je, V . Pres . & Sccy. 
PRODUCTS: i ctal b:lSkcts ; Wire mesh. 

ROMEC PUMP CO ., 
347 E. Brid ge St., E lyrin , 0. 

PERSONNEL: W. H. Hill , Pres.; C. D. Gentsch , 
V. Pres ., Secy. & Sales Mgr. ; A. B. Taylor, 
Treas.; ] . H. Lyons , Pur. Agt .; Webster 
Schmaling. Pub. Dir. 
PRODUCTS : De-icer equipment ; Landing gears ; 
Valves ; Pumps. 

RUCKSTELL- BURKHARDT ENGINEER
ING CO., 320 S ecurity Bld iic-, Phoen.U, 
Ariz. 

PERSONNEL: G. E. Rucks tcll , Pres.; F . B. 
P atterson , Secy . & T reM. 
PROD UCTS: Power plant equipment . 

RUSSELL UNIFORM CO., 
1600 Broadway, New York, N.Y. 

P ERSONNEL: J . A. Russell , P res.; A . Russell. 
V. Pres. ; H. A. Zeimcr, Sales Mgr. 
PRODUCTS : Uniforms. 

RYAN AERONAUTICAL COMPANY, 
Lindbergh Field, San Diego, Calif. 

P ERSON NE L: T. C. Ryan, Pres ., Trcas. & Gen . 
Mgr .; E. D. Pruddcn , V. Pres. ; E. A. Smith, 
Secy.; S. C . Breder , Sales Mgr.; F . Ford, Pur. 
~. ; M . M arco , P crs. Dtr.; W . Wagner, Pub . 
Dtr. 
PROD UCTS : Exhaust manifolds . 

JOSEPH T. RYERSON & SON, INC ., 
Chicago lll . 

PERSONN EL: E. D. Graff, Pres .; R. C. Ross. 
Secy.; E . L . H a rtig, Tress. ; H . B. Ressler. 
Sales Mgr.; M . ] . . H a rtigan, Pur. Agt.; 9· 
Handtmann, P ers. Dt.r., K. ]. Evans, Pub . Dtr . 
PRODUCTS : Sta inless steel bars, plates , sheets , 
etc.; Tool steel ; Welding electrodes and rods ; 
Alloy steels; Tubing; Nu ts; Bolts. 

s 

S . A. E . STEELS, 
1420 E. 47th St., Cleveland, 0. 

P ERSONNEL: A. B . Bctz, Ow·ner; F. H . Michell , 
Gen. Mgr. ; E . R . Salisbury, Sales Mgr. 
PRODUCTS: Steels . 

S K F INDUSTRIES INC., 
Front St. & Erie Ave., Philadelphia, Pa. 

PERSONNEL: W. L. Ba tt, Pres.; R. F . Runge, 
V. Pres.; T. W . Dinlocker , Secy. & Treas. ; 
R. H. D eMott, Sales Mgr.; H. J . Lance, Pur. 
Agt.; H. S. Langdon, P ers. Dir.; R. C. Byler, 
Pub. Dir. · 
PRODUCTS: Bearings; H angers; Pillow blocks; 
Post hangers; B alls. 

SAFETEE GLASS CO., 
4717 Stenion Ave., Philadelphia, Pa. 

PERSONNEL: R. A. Gibbs, Pres. ; J. W. Gibbs, 
V . Pre;;:,; A . Boehm, Secy. ; C. L. Krebs, Treas.; 
C. A. McCusker, Sales Mgr . & Pur. Agt ... 
PRODUCTS: Aircraft armament; Bullet reststmg 
glass; Instrument covers. 

SAL METAL PRODUCTS CO., 
191 Pearl St., Brookl;vn, N.Y. 

PRODUCTS: General m achimsts ; Metal stamp
ers; Tools and dies. 
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Back in 1917, a radio conversa
tion took place between plane 
and ground. The pioneer equip· 
ment used in this demonstration 
was designed by Bell Telephone 
Laboratories in cooperation with 
the U.S. Army Signal Corps-and 
was made by Western Electric. 

Then came years of develop
ing and producing finer, more 
powerful equipment. As com
mercial aviation came into being, 
it adopted Western Electric 

equipment as its standard of 
quality. Millions ofhoursin the 
air on aU the nation's major 
airlines speak this industry's 
appreciation of Western Elec
tric's dependable communica
tion equipment. 

Now Western Electric is sup
plying the air forces with many 
types of aviation radio. 

\V e are proud that for 25 years 
Western Electric radio has 
helped to (~Keep 'em Flying!" 

H/esf'ern Electric 
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SALTA CORP., 
1 Exchange Place J er sey City, N. ]. 

PERSONNEL : W . L . Sm ith_ Pres. & Gen. Mgr.; 
S. A. Odium, V. Pres .; M . C . Mulloy, Secy .; 
C. A. W a rden, Treas. ; H. F . Gremmel, V. Pres . 
& Sales Mgr. 
PRODUCTS: Rubber. 

SAYLOR ELECTRIC PRODUCTS CORP., 
1014 Lynn St., Detroit, Mich. 

P ERSONNE L: W. L . Saylor, Pres. ; W. R. Saylor, 
V. Pres. & PuT. Agt.; ]. M . Sha rkey. Secy.; 
C. C . Saylor , V . Pres . & Treas .; C. J . Saylor , 
Pers . Dir. 
PRODUCTS: Rad io shielding a nd equipment; 
Tubing. 

THE SCHATZ MANUFACTURING CO., 
Poughkeepsie, N. Y. 

P ERSONNEL : H . A. Scha t z, Pres. & Gen . Mgr.; 
G. R . Bennett, Jr., Secy .; H. F. P etersen, Sales 
rJ~.; V. W . F 1chtel, F . W . R ecknagel, Pur. 

PRODUCTS : Ball bearings. 

GEO. SCHERR CO.J. INC., 
128 Lafayette ::;t.,•New York, N.Y. 

P ERSONNEL: G. Scherr, Pres. ; F . Koenig, Secy.; 
K. F. Kircblofer, Sales Mgr. 
PRODUCTS: Gages; Measuring inst ruments ; 
Precision tools . 

SCID.EGEL MANUFACTURING CO., 
277 N. Goodman St. Roches ter N . Y. 

P ERSONNEL: C. P. Schlegel, Pres .; J . F. Sproat , 
Secy. & Sales Mgr.; G . C. Schlegel, Treas. & 
Pur. Agt . ; C. F. Schle_gel Gen. Mgr. · E. J . 
Schultz , P ers. Dir .; T. G. White, Pub. bir. 
PRODUCTS : Glass run channel; Pilots sliding 
window run; Seaming cord welt; Broadlace ; 
Weatherstripping; Sliding ha tch runs. 

A. SCHRADER'S SON, DIY. SCOVILL MAN
UFACTURING CO., 470 Vanderbilt 
Ave., Brooklyn, N. Y. 

PERSONNEL: W. T. Hunter, V. Pres. & Gen . 
Mgr. 
PRODUCTS: Tire valves, replacem en t pa rts a nd 
_service tools; Tire ga uges. 

SCHWARZENBACH HUBER CO., 
498 Seventh Ave., New York, N.Y. 

PERSONNEL: E. G. Glaesel, Pres. & Gen. M e:1.; 
A . Schwarzenbach, V. Pres. ; J . W. B etts, Jr . , 
Secy.; 0. Froelicher, Treas. 
PRODUCTS: T extiles . 

SCINTILLA MAGNETO DIY. BENDIX AVI-
ATION CORP., Sidney, N. Y. 

PERSONNEL: H. H anni, Gen. Mgr. ; T . Z . 
F agan, Sales Mgr.; A. Bekker, Pur. Agt. ; E . M . 
Van Name, Pers. Dir.; A. J . Poole, Sa les Engr. 
PRODUCTS: Magnetos; Switches. 

SCOTT AVIATION CORP., 
207 Erie St., Lancaster, N. Y. 

P ERSONNEL: Earle M. Scott Pres. & Gen. 
Mgr. ; R. D . Pollock, V. Pres. & Treas .; Emery 
C. Prior, Secy. & Sales Mgr. ; Elmer J. Allein, 
Pur. Agt .; H. F. Whittak er, P ers. Dir. & Pub . 
Dir. 
PROI?UCTS: Instruments; T a il wheel assemblies ; 
Castmgs. 

SEALED POWER CORP., Muskegon, Mich. 
PERSONNEL: C. E. Johnson, Pres.; P. C. John
son, V. Pres. ; R. R. Beardsley, Secy. & Treas. ; 
N. A. Moore, Gen. M gr.; G. W . Dav ies, Sales 
Mgr.; R . H arvey, Pur. Agt.; W. R . Tyson, 
Pers. Dir. 
PRODUCTS: Piston rings ; Pistons; Cylinder 
liners and sleeves. 

SEAMAN PAPE R CO., 
222 W. Adams St., Chicago, ill. 

PERSONNEL : D. R. Serunan, Pres. ; L. Springer, 
Secy. ; A.]. Drusch, Trcas. & Gen . Mgr. 
PRODUCTS : Soundproofing and thermal insu la 
tion . 

SEAMLEX CO., INC., 
5-19 48th Ave ., Long Is land City , N.Y. 

P ERSONNEL: F. F. J acobso n, P res. ; A. E. Loeb , 
Pur. Agt. 
PRODUCTS: Tub ing ; Vibration d am pers. 

SEARLE AERO INDUSTRIES, IN C., 
226 N. Hawthorne Blvd., Hawthorne, 
Calif . 

P ERSONN EL: M. 0 . Sea rl e , Pres . & Pur. Agt.; 
G. M . Marco, V . Pres .; V. A. Marco, Secy . & 
Sales M gr .; D . L. Rabn, P ers. Dir. 
P RODUCTS: Electrical equipment· R adio com
passes ; Tubing ; Radio shielding ; Transmitters. 

SEIDEN PNEUMATIC TOOL CO., 
423 Ba rrett St., J ackson, Mich. 

P ERSOSNEL: 0. D. Lutes, Pres .; E . J. Seiden , 
Prod. Mgr. 
PRODUCTS : Pneumatic hammers. 

SEIDLITZ PAINT & VARNISH CO., 
Kansas City, Mo. 

P ERSOSNEL: C. N. Seid li tz , Pres. & Gen . Mgr.; 
L . J. Bohannon, V. P res. ; K. W. W ard, Secy. 
& Pur. Agt,_;_ W. P . Ma rsh, Treas. 
PRODUCTS : Yinishes. 

SELLSTROM MANUFACTURING CO., 
615 North Aberdeen St. , Chicago, Ill. 

P ERSONNEL: G. E . Sell strom. Pres.; G. E. 
Wenstrom , Sccy . & T reas.; C . E. Dennis, Sa les 
Mgr . ; R. L. Calm, Pur . Agt. 
PRODUCTS: Goggles . 

SENSENICH BROTHERS, Lititz, Po. . 
P ERSONNEL: H . M. Sensenich & Ma rtin M . 
Scnsenich, P a rtners ; R . N. Bomberge r, Sales 
M gr . & Pub. Dir . ; M . S. Erb, Pur. Agt. 
PRODUCTS: Propellers a nd propeller parts ; T est 
clubs . 

SHAKESPEARE PRODUCTS CO. 241 E. 
Kalamazoo Ave. , Kalamazoo, Mich. 

P ERSONN EL: H. G. Sha kespea re, Pres.; D. E. 
Wallace , V . Pres.~.M .. Shakespearet_Secy . & 
Gen. M gr.; W . .T . n arnson, Treas.; M . Balch, 
Sales Mgr.; H . Barron, Pur. Agt. 
PRODUCTS: Fuel gauges. 

THE SHEFFIELD CORP., 
721 Springfield St., Dayton, 0. 

PERSONNE L: L . Poock, Pres. ; A. Poock, V . 
Pres .; P . P oock, V. Pres . & Sales M11r.; 
R. Cannon, Pur. Agt . ; W. Conrad, Pers. D1r.; 
M. M essick, Pub. Dir. 
P RODUCTS: Machine tools ; Precision gages; 
Dies; Special tools. 

SHELL OIL CO., INC., AVIATION DEPT., 
50 West 50th St. , New York, N . Y. 

PERSONNEL : R . T . Goodwin, M gr . ; M. Hamon, 
Asst. Mgr . ; G. G. Hughes,]. L . Wheeler,]. W. 
Freeman, Pilot Salesmen. 
PRODUCTS : Fuels and lubricants. 

THE SHERWIN-WILLIAMS CO., 101 Pros
pect Ave., N. W., Cleveland, 0. 

PRODUCTS: Paints; Va rnishes ; Lacquers; En
amels; Primers . 
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Thirty thousand strong 
As each Army or Navy pilot takes the controls and roars up 

and away, thousands of unseen hands support him. These are 
the men behind the machines all over America who, day and 
night, are turning out the mightiest air armada the world has 

ever known. 
In the three divisions of United Aircraft alo11e more than 

thirty thousand are enlisted . .. craftsmen to their fin ger-tips ... 

all with their shoulders to the wheel, building for the nation's 

defense forces the finest engines, propellers, and airplanes that 

aeronautical science can produce. 

UNITED AIRCRAFT CORPORATION 

Pratt &. Whitney 
'Eosine• 

EAST H ARTIORD, CONNECTICUT l , 
• =- ~ 

Vought ·Sikonkv 
Alrphmcl 

H am ilt o n Stan d:ud 
PropcUcn 
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SHULER AXLE CO., INC., Louisville, Ky. 
PERSONNE L: J. P . Potter, Pres. & G en. Mgr.; 
0. G. B yrn, Secy. & Trens. ; L . J . H aming, 
Pur. Agt. 
PRODUCTS: S teel drop forgings . 

SHURE BROTHERS, 
225 W . Huron St., Chicago, Dl. 

PERSONNEL: S . N. Shure, Gen . Mgr. ; J . A. 
Berman, Sales M gr . 
P RODUCTS: M icrophones; Acoustic devices. 

SIGMA INSTRUMENTS INC., 
76-78 Freeport St., Dorches ter, Mas s . 

P ERSONNEL: S .. B . Allen, P res . ; C. Bassett , 
Trens.

1
· R . T. F1sher. Gen . Mgr . ; H .. N . Boyle, 

Jr., Sa es M p;r. ; C . M etcalf, Pub. D1r. 
PRODUCTS: E lectrica l relays. 

SIMMONDS AEROCESSORIES, INC. 
10 Rockefeller Plaza, New York, N. Y. 

P ERSONNEL: W. R . E nyar t , Pres.l!c Gen. M gr. ; 
E . M. D owd, Secy .; H . V. Beazhe. P u r . Agt. 
PRODUCTS: P ower plugs ; Push-pull fl e"ible con· 
trois ; Clips and fasteners ; Flooring · Sub· 
assemblies. ' 

SINCLAIR REFINING CO., 
630 Fifth Ave., New York N . Y. 

PERSONN EL: E . W . S incla ir, Pres . ; J. W . 
Carnes , V . Pres. ; 0. M . G erstun,.., Secy. ; M. L. 
Gosney, T reas .; H. B .. Malone, Pur. Agt . ; D. T. 
Pierce, Pub . Dir. 
PRODUCTS: Gasoline a nd lubricants. 

ANTON SMIT & CO., INC., 
333 West 52nd St., New York, N.Y. 

PERSONNEL: F . L . Meyjes, Pres . & Trens. ; H . 
Brevet, L. J . A . Sm1t, V . Pres. ; W . Sch wartz, 
Secy. 
PRODUCTS: Diamond cutting and truing tool s . 

SMITH WELDING EQUIPMENT CORP., 
2633 4th St., S. :E:., Minneapolis, Minn. 

PERSONN~L: E. H. Smith, Pres. & Treas .; 
D . E . Ge1er, V. Pres .; L . L. McBumey, Secy . 
& Sales Mgr. ; E . B . Joh nson , Pur. Ag t . 
PRODUCTS: W elding and cutt ing equipment ; 
Acetylene genera tors ; Arc welders. 

SNAP-ON TOOLS CORP., 
8028 28th Ave., Kenosha, Wise. 

PERSONNEL: J. J ohnson, Pres. ; R. P almer, V . 
Pres.; W. A. Seidem ann, Secy.; W . C . Nemitz, 
Treas.; F . A . T etzla ff, P ur . Agt . ; G . A. Smith, 
Pub . Dir. 
PRODUCTS: Wrenches; Tool chests ; Roller 
benches; Tools; Electric drills ; Bench grinders. 

SNOW REMOVAL EQUIPMENT CO., 
400 Seventh St., San Francisco, Calif. 

V
PERSONNEL: N. K . Davis, Pres. ; A. E. Mason, 

· Pres., Gen. Mgr., Sales Mgr. & Pers. Dir.; 
J , M . Azevedo, Secy., Treas. & Pur. Agt. 
PRODUCTS: Snow plows. 

SOCONY-VACUUM OIL CO., INC., 
26 Broadway, New York, N.Y. 

PERSONNEL: H. W. Lake , Aviation Sales Dept. 
Mgr. 
PRODUCTS: Petroleum products. 

SOLAR AIRCRAFT CO., 
Lindbergh Field, San Diego, Calif. 

PERSONNEL: E . T . Price, Pres. ; C . S. Marston, 
Secy.; A. W . Briggs, Treas.; A. J. Biddle, Pur. 
Agt.; D. Parkin, Sales M gr.; W . E. Ottesen, 
P ers. Dir.; P . L. F erri s, Pub. Dir. 
PRODUCTS: Ammunition bo"es and counters 
Cowlings; Collector rings, cowls , streamlines 
De-icer equipment; Exhaust manifolds; Parts 
Muffs; Shrouds. 

SOUTH BEND LATHE WORKS, 
425 E. Madison St. , South Bend, Ind. 

P RODUCTS: T ool.room and t urret lathes ; Gear 
lathes. 

SOUTHERN CALIFORNIA PLATING CO., 
4444 Sunset Blvd., Los Angeles , Cnlit. 

PERSONNE L: L . DeBell , Gen . Mgr.; E. W. 
Ti tzell , Pur . Ag t . 
PROD UCTS : Clamps; Control sticks a nd wheels ; 
Fittings ; F ilters and strainers; P arts; Seats ; 
Shock s truts and cord ; Stampings; fisce llo.ne
ous. 

THE SPARKS-WITHINGTON CO., 
North St. , J acks on, Mich. 

P ERSONNEL : W. Sparks , Pres .; W. J . Corbett , 
V . Pres. & Gen. Mgr.: D . J ohnson , Secy. ; H . 
Johnston. Treas.; E. T. H. Hutch inson , Sale• 
M gr. & Pub. Dir.; J . Towler, Pur. Agt.; M. 
R eason, Pe rs . Dir. 
PRODUCTS : Land ing gear warn ing s i!fnals or 
howlers ; R ad ios ; Bomb hoists ; Moonng kits; 
Bom b releases. 

SPARTAN AIRCRAFT CO., 
1900 North Sheridan Rd., Tulsa, Okla. 

PERSONNE L: W. G . Skelly , Pres .; M . W . Bat. 
four. V. P res. ; F. T . H opp, Secy. & T reas.; 
H. K. P owell, Pur. Agt . 
PRODUCTs : Collec tor rings , cowls , st rean:'li nes ; 
Cowlings; E ngine mounts ; E xhaus t ma mfolds; 
P a rts ; Sub-assemblies ; T o.n"ks . 

SPECIAL MACHINE TOOL ENGINEERING 
WORKS, 254 Canal St., New York, 
N . Y. 

P ERSONNEL : W . Silber, V. S ilber , C . Silber, 
Co-partners . . . 
P RODUCTS: De-icer equ1 pment ; Exhaust m ani
folds; P arts; Propellers a nd parts. 

SPENCER THERMOSTAT CO., 
34 Forest St., Attleboro, Mass. 

P ERSONNEL: R . Willard,~. Pres.,i D. T. Schul tz, 
V. Pres. ; C. J . Stone ;:,ecy. 6:: Treas .; V . G . 
Vaughan , Gen. MBr . ; E. F . K urtz , Sa les M gT.; 
E . B . Ca rpenter, Pur. Agt. 
P RODUCTS : Circuit b reakers ; T hermos ta t s; 
T emperature controls ; Overload protectors . 

SPERRY GYROSCOPE CO., INC., Manhat-
tan Bridge Plaza, Brooklyn, N.Y. 

P ERSONNEL : R . E . Gil!mor, Pres. & Gen. M gr . ; 
P . R. Bassett, V. Pres. E ng. ; R. B . L ea, V. 
Pres . Sales; L . Malkovsky , V. Pres. Mfg. ; J. 
Sanderson, V. Pres . Finance; H . H . Thompson , 
Sccy.; J . E . W ebb, T reas. ; M. L . Patterson , 
Sales M gr . ; R . V. Elms, Pur. Agt. ; D . G. Click, 
Pers . Dir.; J. A. Fitz, Pub . Dir. 
PRODUCTS : Instruments. 

SPERRY PRODUCTS, INC., 
1505 Willow Ave., Hoboken, N. J. 

PERSONNEL: J . B . F a rwell, Pres. & Gen . Mgr. 
E . G . Sperry, V. Pres . & Treas . 
PRODUCTS: Exactor hydraulic 60ntrols. 

SPIER AIRCRAFT CORP., 
200 Central Ave., Jersey City, N.J. 

PERSONNEL: S. Spier, Pres.; I. Martin Spier, 
V. Pres. & Gen. Mgr.; B . B. Spier, Secy. & 
P ers . Dir.; N. F. Spier, Treas.; S. J avors , Pur. 
Agt. 
PRODUCTS: P a rts. 
SPRIESCH TOOL AND MANUFACTURING 

CO., INC., 10 Howard St., Buffalo, N.Y. 
PERSONNEL: J. Cheney, Pres. 
PRODUCTS: Airplane parts and assemblies; 
Armament equipment. 
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AIRLOC COWLING FASTENERS 
Approvod for usc by the Aghllng nrvlcu 

s8r 

HEADQUARTE RS FOR FASTENERS 
We manufactu re several thousand different types, styles 

and s izes of fasteners. We can produce new products, or 
variations in present products, to fit practically any special 
case. 

Creating a tie-up between what we make or can make 
and your fastening problems is the ser vice offered by our 
Engineering Department. 

UNITED- CARR 
FASTENER COR PORATION 
31 AMES ST., CAMB RIDGE, MASS. 

Branch Offices : New York City, Gloversville, N. Y ., Philadelphia 

* Los Angeles, Chicago, Detroit 

* Netc Office: 1709 West Eighth St. 
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SPRINGFffiLD BRASS CO ., S pringfield , 0 . 
P ERSONN EL: W. K elley, Pres. 
PRODUCTS: Brass, ahtminum a nd b ronze cast
ings; Machin ing; Assembling ; Brass a ircraft 
pipe fitt ings. 

SPRUCE LUMBER & VENEER CO., 
Box 771 Vancouver , W ash. 

PERSONNEL: H. H . McLaughl in, Pres. & Gen . 
Mgr.; G . K. Voss , Secy . 
PRODUCTS: Spruce and fir lumber. 

STANDARD AIRCRAFT P R ODUCTS , INC., 
121 Franklin St., Dayton , 0 . 

P ERSONN EL: R .N. Webster, Pres .; C. Wilcke, 
V. Pres. ; T . E. Wi lson, Secy.; R . Casey, Treas. ; 
R. F. Whisler, V. Pres . & Gen. M~r . ; P . Prinz, 
Pur. Agt.; D. E . Stauffer , Pers . Dtr. 
PRODUCTS: Liehts; R adia tors . 

STANDARD FELT CO., DIV. OF HUNT
INGTON LAND & IMPROVEMENT, 
29-115 South Palm Ave. , Alhambra, 
Calif. 

PERSONNEL: H . S. Cook, V. Pres. & Gen . Mgr. ; 
W. H. H elpes, Secy. ; ]. S. M urray , Sa les Mgr . ; 
] . S. ~come, P ur. Agt . ; C. M . O'Donnell , 
Pers . Dtr . 
PROD UCTS: Felt. 

THE STANDARD MACIDNERY CO., 
M ystic, Conn. 

P ERSONNEL: N . C. Wheeler, Pres .; 0. R. Cot
trell , Secy. 
PRODUCTS: Plas tic compress ion molding presses. 

THE STANDARD OIL CO., 
Midland Bldg. , Clevellllld , 0 . 

PERSONNEL: W. T. Holliday, Pres. ; A. M . 
Maxwell , V . P res . ; W . ] . Sempl~. Secy. & 
Treas.; F. W. Engle , Pur. Agt.; w. P . Ed
m!UJdS, Pers. D ir .; E . ]. B urkhardt, Aviation 
Dtr. 
PRODUCTS: Petroleum products. 

STANDARD OIL CO. OF CALIFORNIA, 
225 Bush St., San Francisco, Calif . 

PERSONNEL: R . F. Bradley, Mgr., Aviation 
Sales. 
PRODUCTS: Aviation gasolines, oils , greases and 
servo liquids. 

STANDARD OIL CO. OF NE W JERSEY, 
26 Broadway, New York, N.Y. 

I_'ERSONNEL: R. C. Oertel, Sales Mgr ., Avia
t iOn Dept. 
PRODUCTS: Petroleum products. 

E. J. STANTON & SON, 
2050 East 41st St., Los Angeles , Calif. 

P ERSONNEL: L. H. Stan ton , P res.; S. E. H am
ilton , Secy. & Treas. ; H . von Breton, Sales 
M gr. 
P RODUCTS: Sp ruce ; Spruce spa rs . 

STAR PATTERN WORKS, 
1248 Ray St., Dayton, 0. 

PERSONNEL : C. L . T em pleton, Gen . M~r. 
P_RODUCTS : Photograph ic supplies; Airplane 
fltgh t report holders. 

THE L. S. STARRETT CO., Ath ol, M ass . 
PERSONNEL: D. F indlay, P res.; A . H. Starrett, 
V. Pres.; W . G . Nims, T reas. ; W . ] . Greene, 
Sales Mgr.; E. E . Warner , Pur. Agt. ; H . E. 
Masters, Pub. D ir. 
PRODUCTS: Precision tools ; Dial indicators; 
H acksaws ; Handsaws ; Steel tapes. 

THE STATES CO., 
19 New Park Ave. , Hartford, Conn. 

P ERSO!'INEL: E. C. Alden, Pres.; H. . Porter , 
Secy.A· H. P. Blakeslee, Treas .; C. Fitchner, 
Pur. gt. 
PRODUCTs: Panels ; Resistors ; Heater units. 

THE ST EEL PROD UCTS ENGI NEERING 
CO., Springfie ld, 0 . 

P ERSONNEL: J . E. McAdams. Pres . & T reas. ; 
S. L. Tatum, R. C. Goddard , W. C. jordan , 
V. Pres .; I. W . Clark, Secy . 
PRODUCTS: Steel products. 

M. C. STEWART , As hburn.ham, Mass. 
P ERSONN EL: M . C . Stewnr t , Pres . 
PRODUCTS: Weather instruments. 

STO NE PROPELLER CO., 
701 E. Gilbert, W ichita , Ka ns. 

P ERSONNEL: M. J , S tone, Pre.!! ·j W. B. Stone , 
V. Pres. , Gen. Mgr. & Sales Mgr.; H. Stone, 
Secy. 
PROD UCTS : Propellers ; T est clubs. 

T HE STRIPPIT CORP. , 
1200 Niaga.ra St., Bu.ffnlo , N. Y. 

PERSONNEL: G. F. Wales, Pres. 
PRODUCTS: Stampings; H ole punching .and 
notch ing d ie.s ; Punch111g m ach inery ; Ltght 
stampiogs; Sheet metal blanks perforated. 

B. F . S TURTE VANT CO., 
H yd e P ark, Bos ton , Mass . 

P ERSONNE L: E. B. Freeman, Pres. & Gen . Mgr.; 
] . H . Melzard, Secy. ; B . S. F oss , Treas. ; ]. C. 
Thompson, Sales Mgr :..i. H. D . Orrok, P ur. Agt . ; 
R . W. Chaplin, Pers . vir . ; E. W. Andros, Pub. 
Dir. 
PRODUCTS: H eaters ; H eating, ven tilating , a ir 
conditioning, d us t collecting , pneum a t tc-con
veying, electric motors ; Turbines; Steam en
gines; Fans; B lowers ; Exhausters ; Vacuum 
cleaners ; Drying systems. 

SUMME RILL TUBING CO., Bridgeport, P a . 
PERSONNEL: E . L. Parker, Pres. ; R . R. Lawson, 
V. Pres.;, G. P . K raemer, Secy. & T reas. ; G . E. 
P a rker, ::;ales Mgr . ; D . Frank, P ers. D ir.; C . W. 
J ohnson, Pur. Agt. 
PRODUCTS: Tubing. 

SUNCOOK MILLS, 
40 Worth Street, New York , N. Y. 

PERSONNEL: J, L . Weld , Pres. ; V . Dietz, Jr ., 
Sales Mgr. 
PRODUCTS: Fabrics. 

SUNDSTRAND MACIDNE TOOL CO ., 
2531 11 th St., Rockford, Ill . 

PERSONNEL: H . L. Olson, Pres . & Gen . Mgr . ; 
G. A . Lindblade, Secy. & Treas. ; T. B . Buell , 
Sales Mgr. ; A . E. Nelson, Pur. Agt. 
PRODUCTS: Machine tools; Balancing tools; 
Bench centers; Index bases; Portable pneu
matic rubbing and sanding machines. 

SUPERIOR TUBE CO., Norristown, P a . 
PERSONNEL: R . H . Gabel, V. Pres. ; C. A. 
Warden, Jr ., Secy. & T reas. ; S. L. Gabel, Gen . 
Mgr. & P ub. D ir .; H . B . B rown, J r., Sales 
Mgr.; ]. ] . Buckley, P ur. Agt.; W. McFar
land, P ers . D ir. 
PRODUCTS: T ubing. 

SWEDLOW AEROPLASTICS CORP., 
1505 Gardena Ave. , Glenda le, Ca lif. 

PERSONNEL: D. Swedlow, Pres . ; L . Green , V. 
Pres.; C . Bi rlenback, Secy. & Treas. b· D . Mac 
Conaghy , P ur . Agt .; R. Heck, Pers. tr. 
P RODUCTS : Transpa rent p lastic aircraft parts . 
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HOW ~ant?~ 
SAVES VITAL MAN-HOURS 

AND MATERIALS! 

Speeding or Improving work-Increasing serv
ice life of a wide variety of tools such as:
Drawong and Forming Dies, Mandrels, Gauges, 
Milling Cutters, Taps, Reamen, etc. 

Salvaging many worn or over-machined parts 
-by chromium plating to build up the surfaces 
that a re undeni:re. 

Reducing wear and coOTosion -improving per• 
foOTnance of a wide variety of chromium plated 
plane pam such as:-landing gear, gun mounts, 
engine parts, shafts, etc. 

Maintaining accuracy and postponing need for 
replacement of such production equipment as 
spindles, feed screws, lathe beds, measuring 
devices. ale. 

TO MANUFACTURERS engaged i n 
plane, engine or accessory production 
- United Chromium believes it can be 
of real assistance. In serving hundreds 
of licensees, many of whose facilities 
are devoted to aircraft production, 
we are .prepared to help you:-

1-Adopt plating programs to the 
requirements of industrial (hard) 
chromium plating. 

2-Speed production through super
visory assistance that helps our 
licensees put new installations 
into prompt, efficient p ro duction. 

3-Conserve materials by utilizing 
processes and productio n mate
rials that avoid waste of essential 
metals. 

4 - 0btain chromium plating through 
competent plating shops which 
have the benefits ofU.C. Advisory 
Service. 

We will be glad to assist in determin· 
ing how Chromium Plating and other 
U . C. processes and products can be 
of service to you. Write or wire, ex; 
plaining your problem briefly, to the 
nearest office below. 

UNITED CHROMIUM 
INCORPORATID 

511&nt 42nd 51. * 2751 E.Jelfaraa11 Ave • . 
New York. N.Y. Dalrall, Mich. 

watartiury, eo ..... 
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SWITLIK PARACHUTE CO., Trenton N. J. 
PERSONNEL: S . Switlik, W. Switlik, R . S1vit hk 
& L . Switlik . P a rtners; M . H. St. Clair, Sales 
Mgr.; ] . A. McQuillen , Pur . Agt . 
PRODUCTS: Parachutes ; Sufe ty belts; Flying 
sui ts ; Helmets; Fla re and bomb chu tes ; R ad io 
covers ; Ca nvas and leather specia lt ies . 

T 

C. ]. TAGLIABUE MANUFACTURING CO., 
P ark & Nostrand Aves ., BrookJyn, N.Y. 

P ERSONNEL: ]. H . Nichols, Pu.r. Agt . 
P RODUCTS: Controls ; Instrumen ts. 

THE TALLMADGE CO., 
132 West 14th St., New York, N.Y. 

PERSONNEL: D . B . T a llmad ge , Pres . & V. Pres.; 
E . T . Sweeney, Secy. & Treas. ; E. F . Fa lkon, 
Gen . Mgr. 
PRODUCTS: Parachutes; Airplane carpet and 
upholstery m aterials. 

THE TANNEWITZ WORKS, 315 Front Ave., 
N. W., Grand Rapids, Micq. 

P ERSONNEL: C. E. Ta nnewitz, Pres . & Gen . 
Mgr.; 0. D e Groot, Asst. Mgr. 
PRODUCTS: Band saw machines ; Combination 
die saw machines. 

THE TAYLOR-WINFffiLD CORP., 
1052 Mahoning Ave., Warren, 0. 

PERSONNEL:]. A. Anderson , Pres .; W. Ander
son, E . A. Mallet, V . Pres.;_ N. H. Cobb, 
Secy. & Treas. ; ] . D. Gordon; ven. Mft r.; E .]. 
D el Vecchio, Sales Mgr.; W. H . Manon, Pur. 
Agt. 
PRODUCTS: R esistance welding equipment; 
Steel fabrications. 

TECHNICAL PLY-WOODS, 
228 North La Salle St., Chicago, lll. 

PERSONNEL: ]. R. Fitzpatrick, Dir. & Gen. 
Mgr.; A . N. Carstens, Sa les Mgr .; M.G. Griz
wold, Secy . & Treas.; A. L . Baker , Pur. Agt . ; 
A . Crawford, Pub. Dtr. 
PRODUCTS: Ammunition boxes and counters ; 
F loats, skiis ; Panels ; Parts. 

TEICHER MANUFACTURING CORP., 
136-23 34th Ave., Flushing, N. Y. 

PERSONNE L: A. A. Teicher, Pres. ; G. B . Cluett , 
V. Pres.; L. L. Wilke, Secy. ; L. T eicher, Treas. 
PRODUCTS : Collector rings, cowls, s treamlines ; 
Tanks. 

TELA:UTOGRAPH CORP., 
16 West 6lst St., New York, N.Y. 

PERSONNEL: W. F. Vieh, Pres . ; G. ]. Thomas, 
Secy .. & Treas.i W. R. Hickok, Sales M~r.; H. 

P
Wtlkms, Pur. 1\gt.; S. L eonard, Pub. Dtr. 

RODUCTS : Message service . 

THE TELEREGISTER CORP., 
60 Hudson St., New York, N.Y. 

PERSONNEL: R. Daine, Pres.; M. L. Haselton, 
V. Pres.; G. B. Saterlee, Secy.; G . K. Hunting
ton, Treas . 
PRODUCTS: Electrical flight data. 

TELEVISO PRODUCTS, INC., 
2400 N. Sheffield Blvd., Chicago, lll. 

P ERSONNEL: S. S . Schiller, Pres.; H. Von }enef, 
V. Pres.; ]. B . Atkinson, Secy.; D . Sherman, 
Pur. Agt .; D. Wanamaker, Pub. Dir. 
PRODUCTS: Radio shielding and equipment. 

TEMPLETON, KENLY & CO., 
1020 South Central Ave ., Chicago, lll. 

PERSONN EL: ] . B. T empleton , Pres . & Gen . 
Mgr.;_H . C . D il sizian . V. P res .; F . W . K r ick
han, ::>ecy.; P. H. [c [anus, Sales Mgr .; R . H . 
Webb, P ur. Ajrt . 
PROD UCTS : Wmgs a nd t4il jacks ; Maintentmce 
jacks . 

TENNESSEE AIRCRAFT, INC.1 
126-10th Ave. , So., Nashville T enn. 

P ERSON NE L: L. E . Reisner. Pres. & Gen . Mgr . ; 
D. H . Chester, V. Pres .; W . j. Phill ips , ccy. 
& Treas . 
PRODUCTS : Ammunit ion boxes ; Bomb rocks ; 
Fi ttings ; P a nels ; Sub-nsscmblies ; Control sur· 
faces . 

TENNESSEE EASTMAN CORP., 
Kingsport, T enn. 

P ERSON NE L: P. S. Wil cox, Pres .; ;J . C. White, 
V. P res . & Gen. !VIgr. ; M. K . Robmson. Secy. ; 
]. C . S tone. T reas . ; S. E. Pa lm er, Snlcs Mg r. 
l>ROD UCTS: Cellulose aceta te . 

GEORGE A. TERRY CO., 350-356 South 
Elmwood Ave., Buffalo, N . Y. 

PERSON NEL: G. A. T erry, Owner & Gen . Mgr. 
PRODUCTS: Tools ; D rilling at tachments . 

THE TEXAS CO., 
135 East 42nd St., New York, N. Y. 

PEP.SONN EL: W . S. S. Rodgers , Pres .; H . W. 
D odge , V. Pres.; R . L . Saunders , Secy .; L . H. 
Lindeman, Treas .; W. H. K ershaw, Gen. Mgr.; 
A. K eif, Aviation Mgr. 
PRODUCTS : Avia t ion pet roleum products. 

THE THOMAS & BETTS CO ., 
Elizabeth, N.J. 

P ERSONNEL: G. C. Thomas, ]L, Pres.; A . 
McM urtri e, V. Pres. & Secy .; E . C . Hewitt , 
Acting Sales Mgr.; W. J. Long, Pur. Agt. 
PRODUCTS: Elec trical wt re terminals; E lect ri ca l 
specialties; Bonding jumpers. 

THOMAS WIRE & SPRING CO., INC. 
1006-14 Clinton St., Hoboken, N. f. 

PERSONNE L: F. C. Thomas , Pres. & Sales Mgr.; 
E. V. Thomas, V . Pres.; C. ] . Fulcher, Secy. 
& Treas. ; H. A. Granelli, Pur. Agt. 
PRODUCTS: Springs. 

THE THOMPSON GRINDER CO., 
Springfield, 0. 

PERSON NEL : C. Baldenhofer, Pres . ; W. G. 
Baldenhofer, V . Pres. ; R. M. McDonough, 
SecJ:: .; R. R . Bald~nhofer, Gen. Mgr. ; ] . C. 
Wtloon, Sales Mgr., R. L . Powers , Pur. Agt. 
PRODUCTS: Aircraft a rmament ; Bomb racks; 
Cameras; Carburetors ; Controls; Generators; 
Magnetos; Motors; Instruments; L anding 
gears ; Miscellaneous hardware ; Miscellaneous 
engine equipment; Propellers and propeller 
parts; Pumps; Sub-assemblies; Superchargers; 
Tail wheel assemblies ; Vibration dampers . 

THOMPSON PRODUCTS, INC., 
2196 Clarkwood Rd., Cleveland, 0. 

PERSONNEL·: F. C. Crawford, Pres.; L. M . 
Clegg, Exec. V. Pres. ; ] . D. Wright, Secy.; 
]. H. Cool idge, Treas.; G. V. Seva ld, .S:>les 
Mgr. ; H. D . Myers, Pur. Agt.; R. S. Ltvmg
stone, Pers. Dir.; F . R. Witt, Pub. Dir . 
PRODUCTS : Fasteners ; P a rts; Valves; Propeller 
parts; Pumps; T appets ; Retractable strut as
semblies; Landing gear assemblies ; Other hard
ened and ground parts. 
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FOR THE AIRCRAFT INDUSTRY 
Vickers Incorporated is currently supplyi ng a wide variety of 
hydraulic equipment to all the major aircraft manufacturers and for 
all types of aircraft. 

Whether for flaps or landing gear for power brakes or other 
remotely operated mechanisms Vickers Pumps and Hydromotive 
Controls do the job dependably, smoothly and accurately. 

Piston Type Pmnps or 
Fluid Motors 

V arioble Delil1ecy Pumps 
Pressure Unloading Vohes 

Gear Type Fluid Motors 

Directional Control Vahes 
Pressure Relief V ol\les 

Spherical 
Pressure Accuntulators 

Po\\ler Bral•e Control Vahes "I ( KE R S Incorporated • 1438 OAI,MAN BLVD. • DETROIT, MICH. 
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VULTEE AIRCRAFT, INC. 
VULTEE FIELD, CALIFORNIA NASHVILLE, TENNESSEE 

,-

STINSON AIRCRAFT 
WAYNE, MICHIGAN 
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Jauua ry 10, 19-12 

Vultee Aircraft, Inc., at this 

moment, is devoting all its energies 

to the job of helping win the war. 

When that job is done, Vultee will 

concentrate with equal energy upon the 

solution of postwar aircraft problems. 

VICE PRESIDENT 
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THORDARSON ELECTRIC MANUFACTUR
ING CO., 500 W est Huron S t ., Chicago, 
Ill. 

P ERSONNEL: C. H . Thord arson , Pres. ; R. E. 
Onstad. V. Pres . & Gen. Mgr.; 0. W. Storey, 
Secy.; L. G . Winney, Trcas .; D. ]. Fortune , 
Sales Mgr . ; C. A. Schmitz, Pur. Agt.; E . ] . 
R ehfeldt, Pub. Dir. 
PRODUCTS: Audio transformers; Audio ampli
fi ers ; Transform ers and chokes for commumca
tion equipmer.t; Transmitter kits. 

TIETZMANN ENGINEERING CO., 
315 M ain St., Englewood, 0 . 

PERSONNEl.: C. T1etzmann, Owner; W. A. 
Tietzmann, Gen. Mgr. 
PRODUCTS: Aircraft a rmaments; Collector rings , 
cowls, s treamlines ; Stampings; Miscellaneous. 

THE TlMKEN ROLLER BEARING CO ., 
Canton, 0. 

P ERSONNEL : W . E . Umstattd, Pres.; L. M. 
Klinedinst , V. Pres_.; R . C. B rowe r, Sccy. & 
Treas .; S. C . Partndge, Sa les Mgr.; P. Voss , 
Pur. Agt . 
PRODUCTS: Alloy steel ; Seamless steel tubing 

TINNERMAN PRODUCTS, INC ., 
2038 Fulton Rd., Cleveland, 0 . 

P!!RSON!'EL: A. H. Tinncrman.z. Pres . & Treas. ; 
G. A. Tmnerman, V. Pres . & v el_l. Mgr. ; G .J. 
Schad, Pur. Agt .; W. M. Buttnss . Pub. D1r. 
PRODUCTS: Clamps; F asteners ; Stampings; 
Speed nuts ; Speed clips; Spring steel fastenings; 
Tube clamps ; Cable clamps. 

TITANINE, INC., Union, N.J. 
PERSONNEL: E . G. Davis , Pres., Trens. & Gen. 
Mgr.; T . A. J . W ard , V. Pres.; W. A. Bagley, 
Sales Mgr. 
PRODUCTS : Primers; Dopes; Lacquers; E n
amels. 

TITEFLEX METAL HOSE CO., 
500 Frelinghuysen Ave., Newark, N. J. 

PERSONNEL: C . W. F letcher, Pres.; E. E. 
Husted, V. Pres. , Gen. Mgr. & Sales Mgr.; 
P. L. Procter, V. Pres ., Secy. & Treas. i C . E . 
Lane, P ur. Agt.; R . B . Breder, Pers. D tr. 
PRODUCTS: Radio shielding and equipment; 
Tubing. 

TOLEDO SCALE CO., Toledo, 0. 
PERSONNEL : H. D . Bennett, Pres. & Gen. Mgr.; 
W. A. Fink, Treas.; L. J. Colenback, Sales 
Mgr.; L . Ellingwood, Pub. Dir. 
PRODUCTS : Propeller scales. 

THE TORRINGTON CO., Torrington, Conn. 
PERSONNEL: W. R . R eid, Pres. & Gen . Mgr.; 
L. J. Ross, V . Pres.; W. C. Thompson, Secy.; 
A. W. Burg, Treas.; C. H. Tallcott, Sales Mgr.; 
W. C. Cruess, Pur. Agt. 
PRODUCTS: Bearings; Tie rods. 

THE TRANE CO., 
2nd & Cameron Ave., La Crosse Wise. 

PERSONNEL: R. N . Trane, Pres.; R . H. An
deregg, V. Pres.; A . T . Holmes, Secy.; F. Hood, 
Treas. & Gen. Mgr.; D. C. Minard, Sales Mgr.; 
R, H. Pearse, Pur. Agt.; R . yr. Gillette, Pers. 
Dtr.; L . A. Trumble, Pub. Dtr. 
PRODUCTS: H eating equipment. 

TRANSUE & WILLIAMS STEEL FORGING 
CORP., Alliance, 0. 

PERSONNEL: J. R. Gorman, Pres.; J. C . R ed
mond, V. Pres.; H . C. Senour, Secy . & Treas.; 
E . M. Cook, Sales M gr,; H . C. Martin, Pur. 
Agt.; E . Meeks, Pers. Dtr. 
PRODUCTS: Stampings; Commercial drop 
forgings. 

TRIPLETT & BARTON, INC., 
1705 Victory Place , BurblUlk, Cal if. 

P ERSOSNRL : T. A. Triplett, Pres.; V. P. Barton , 
V. Pres. ; R. E . H il ler. Secy.i...R· R. _Coe, Pur. 
Al)t. ; E. C. P earson , Trens. , l'ers . D1r. & Pub . 
D1r. 
P RODUCTS: X-ray equipment ; Metallurgical 
and X-ray diagnosis . 

TUNGSTEN ELECTRIC CORP. 
540 39th St., Union City, N. J. 

PERSONNEL: C. H . Kraft, Pres. ; ]. A. Storrs, 
V. Pres. 
PRODUCTS: Carbide tools a nd t ips . 

TURBO ENGINEERING CORP., 
853 Nottingham Way, Trenton, N.J. 

PERSOSNEL: G . D. Besler, Pres . ; R. Birmnnn , 
Secy. & Trens. ; L . S. Rice , Treas. 
PRODUCTS: Superchargers. 

TURCO PRODUCTS, INC., 6135 South Cen-
tral Ave., Los Angeles, Calif. 

PERSONNEL: S. G. Thornbury. Pres. & Treas. ; 
R. Sanders , V. Pres . & Gen . Mgr. ; E . S. H ar
rington, Secy.; J . C. Walker, Pur. Agt.; S. E. 
Goldsmith, Pub. Dir. 
PRODUCTS: Cleaning and processing com
pounds. 

TUTHILL SPRING CO ., 
760 Polk St., Chicago, Dl. 

PERSONNE L: H . T. Moore, Pres ., Gen. Mgr. & 
Sales Mgr.; W . S. Van Bergen, V. Pres . ; J . H . 
Schmidt, Secy. & Pur. Af!t.; 0 . C. Nuss, Trens. 
PRODUCTS: Tail skid spnngs. 

u 

UNIFORM HOOD LACE CO., 
1609 College Ave., Indianapolis, Ind. 

PERSONNEL: J. L . Anthon}', Pres. & Pur. Agt.; 
L. I. Mitche[l, V . Pres.; B. J. Artman, Secy. 
& Treas. ; Claude J acks, Gen. Mgr.; J . R. 
Brown, Sales Mgr. 
PRODUCTS: Anti-squeak material; W ebbings. 

UNION AIRCRAFT PRODUCTS CORP., 
380 Second Ave., New York N.Y. 

PERSONNEL: I. M. Felt, Pres. ; E. Ellinger. Jr ., 
V . Pres . & Sales Mgr.; Spencer C. J ones, Secy. 
& Treas.; D avid Fordsman, Gen. Mgr. 
PRODUCTS: Fittings. 

UNION MANUFACTURING CO., 
New Britain, Conn. 

PERSONNEL: C. S. Neumann, Pres. & Gen. 
Mgr.; H. H. Wheeler, Treas. & Pur. Agt.; 
C. N. Baisden, Pers. Dir. 
PRODUCTS: Chucks; Hoists and trolleys; Cast
ings. 

UNITED AIRCRAFT PRODUCTS, INC., 
Huffman & Linden Aves., Dayton, 0. 

PERSONNEL: F. G . Sorensen , Pres:.i C. Withers, 
V. Pres.; J. Shotwell, Secy. & Treas.; J. D . 
Peace Jr., Sales Mgr.; J. A. Connolly, Pur. Agt. 
PRODUCTS: Oil temperature regulators ; . Fuel 
pumps and systems; Solenoids; Stramers; 
Valves; Assemblies. 
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With "all-out" for vic!ory, 
Weatherhead is answering the 
need of the how with dependable 
aircraft accessory equipmenl. 

Each airplane pari that Weather
head produces has been engi
neered not only for performance but 
also for speed in production to meet 
the need so essenJialtoday. These 
paris include Dural Tube and Pipe 
Fillings, and High, Medium and 
Low Presswe Flexible Hydraulic 
Hose Assemblies; also Vacuum 
Selector and Check Valves; Hy
draulic Check Valves; and Hydrau
lic Actuating Cylinders. 

W ealherhead airplane paris are 
manufactured to Air Corps, Navv 
or "AN" specifications in regular 
accepted sizes as standard pro
duction. 

THE WEATHERHEAD CO. 
AIRPLANE DIVISION 

East Coast Office, New York, N.Y. 
Main Office, Cleveland, Ohio 

West Coast Office, Los Angeles, Cal. 
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UNITED AIRCRAFT PRODUCTS, INC ., 
2929 Santa Fe Ave. , Los Angeles, Calif. 

PERSONNEL: F . W . Wi lkins, Gen. Mgr. 
PRODUCTS : H ydra ulic suu ts; Valves ; Cylinders . 

UNITED-CARR FASTENER CORP., 
31 Ames St., Cambridge Mass. 

PERSONNEL: Sinclair Weeks , Pres . & T ress.; 
A . W . Kimball,~. V. Pres.; A. S. Boynton, Seey. 
& Treas. ; G. ::.. M aynard, Sales Mgr. ; F. J. 
Ross , Pur. A~t .; WiUiam Nye, Pers . Dir . ; N. A. 
Dill, Pub . Dir. 
PRODUCTS: Miscellaneous h ardware ; Fas teners ; 
Sta mpings. 

U .HTED CHROMIUM, INC., 
51 E. 42nd St., N ew York, N.Y. 

PERSONNEL: R . 0. Loengard, V. Pres . & Secy.; 
K . W. Scb wart~ , Treas. ; H. D . McLeese, Sales 
Mgr. ; E . L . Knes, Pur. Agt. 
PRODUCTS: L acquers; Plating process . 

THE UNITED STATES ELECTRICAL TOOL 
CO., 2488 W. Sixth St., Cincinnati 0. 

PERSONN~L : J. C. Smith, P res. & Gen. !\{gr . ; 
G . E . Smith, V. P res. & Treas .; C. D . H oga n , 
Secy. & Pub . Dir. ; H . E. Neskc, Pur. Agt .; 
D . B ehlen , Pcrs . Dir . 
PRODUCTS: D rill s ; Valve rcfaccrs ; Valve scat 
grinders ; Grinders. 

UNITED ' sTATES GAUGE CO ., 
44 Beaver St. New York, N. Y. 

P ERSONNEL : J. W . P lace , Pres.· E. A. Wal ter , 
V. Pres. ; J. Lawler , Sccy. ; W . G. Ziegler, Sales 
Mgr.; :r;: . D. H cyder , Pur. Agt.; R . F . S tackcl, 
Pers. Dir. 
PROD UCTS : Instrumnets ; MisceUancous . 

UNITED STATES RUBBER CO ., 
·- 1230 Sixth Ave., New York N.Y. 

PERSONNEL: F. B . Davis, Jr., Pres. ; T . ]. 
Needham, V. Pres. ; E . Burkman, Secy .; 
Arthur Surkamp, 'freas.

1
· E . Sheahan, Gep. 

Mgr.; W. W. Cowgill, Sa es Mgr.; G . M . Tis
dale , Pur. Agt.; C. S. Ching, Pers. Dir .; Russ 
Wilks, Pub . Dir. 
PRODUCTS: Control sticks and wheels ; Hy
draulic controls and assemblies ; T anks ; Tires 
and tubes ; Tubing; Vibration dampers. 

U. S. TOOL CO., INC., Ampere, N. J , 
PERSONNEL: C. Todd, Pres. ; A. E. l3orton, 
V. Pres.; W. W. Downey, Pur. Agt. 
PRODUCTS: M achines 

UNIVERSAL MICROPHONE CO., LTD., 
424 Warren Lane, Inglewood, Calif. 

PERSONNEL: J. R . Fouc:h, Pres . & V. Pres.; I. 
Sevey, Treas.b· R. L . Griffin, Sales Mgr.; R. 
Powers, Pub . ir. 
PRODUCTS: Instruments; Microphones; R adio 
accessories. 

UNIVERSAL MOULDED PRODUCTS 
CORP., Bristol, Va. 

PERSONNEL: E. A. Hults, Pres. & Gen. Mgr.; 
J, D. Lincoln, V. Pres. ; R. ~- Reed, Secy. ; 
li . W. Page, Treas.; George Miller, Pur. Agt.; 
John Gemmell, Pers. Dir. 
PRODUCTS: Plywood parts. 

UTICA DROP FORGE & TOOL CORP., 
2415 Whitesboro St., Utica, N.Y. 

PERSONNEL: E. Norris Pres. & Trcas.; W. V. 
Daugherty, V. Pres. ; D. L. Tyler, Secy. ; G. J , 
H ecker, Pur. Agt. 
PRODUCTS: Pliers; Nippers; Wrenches. 

E TI 

v 
VALENTINE & COMPANY, I NC., 

II Eas t 36th St. , New York, N. Y. 
PERSv~I N E I. : T . j . Campbel l. P res. ; G. 11. 
Bralla , Sccy. & Trens. ; A. L. Cla rk, Sales' lgr.; 
W. P. cG rn th, Pur . Agt. 
PRODUCTS: Primers ; Dopes ; Lacquers; Th in· 
ners; Varnishes . 

VAN NORMAN MACHINE TOOL CO ., 
364{) M a in St., Springfie ld , M ass. 

PERSONN EL: J, Y. Scott, Pres .. T reas. & G!!n· 
Mgr.; L. F. ffundcrup.z. V. Pres. & Pers. D1r . ; 
F. D. Van orma n, ::.ecy.; H . G . Hoglund . 
Sales Mgr.; C . A. Thompson, Pur. Agt. 
PRODUCTS: Machine tools . 

YARD, INC., 
2961 E. Colorado St. Pasad ena , Ca lif. 

PERSONNEl. : V. B. Wallace , P res.; W . C. I ille r, 
V. Pres .;. G. B. Wilshire, Secy .; H . M . Dray , 
Treas., ::.ales Mgr. & Pub. Di r. ; 1 . Kelson , 
Pu r. Agt. ; H . E. Robinson, Pers. Dir. 
PROD UCTs : H ydrau lic con t rols and assemblies ; 
Drafting machines and scales; Na viga tiona l 
plotte rs ; Plug thread and ri ng gages ; Opt ica l 
goocls. 

TH.E VARIETY AIRCRAFT CORP., 
2901 W . Jrd St., D ayton, 0 . 

PI!RSON:-<I~ L : I. M. Coppock, Pres. & Gen. 
Mgr. ; C. A. Coppock, V. Pres. & Pers . D1r.; 
L . Al t he rr. Secy .; C. E . Monnier, Treas .; E. A. 
J oh nson, Sa les Mgr. & P ub. Di r.; A. R . Smith, 
Pu.r. Agt . 
P RODUCTS: Ammunition boxes and counters ; 
Bomb racks ~ Cla mps; Cowling; Fittings ; I n
stru:nents; L anding and nav igation lights; 
Parts ; Stampings; Sub-assem blies ; T a il wheel 
assemblies; Wheels and brakes. 

THE VELLUMOID CO., 
54 Rockdale St., Worcester, Mass. 

P ERSONNEL: R . B. Stanley, Pres . .i...R· B. Sea
mans, V . Pres .; B . Irving , Secy.; w . W. Web
ster , Treas. ; L. Wald, V. Pres . & Gen. M gr.; 
C. S. Livingston, V. Pres. & Sales M gr. 
PRODUCTS: Gaskets; P ar ts. 
VICKERS, INC., 

1400 Oakman Blvd., Detroit Mich. 
PERSONNEL: H . F. Vickers, Pres .; K. R. Her
man, V. Pres. ; F. T. Harrington, Sales Mgr.; 
R . M. McCabe, Pur. Agt . 
PRODUCTS: Hydraulic controls and assemblies ; 
Valves ; Pumps. 
VICTOR METAL PRODUCTS CORP., 

196 Diamond St., Brooklyn, N . Y. 
PERSONNEL: J . Kronman, Pres. & Sales M gr. ; 
G. W. Temple, V. Pres.; L. Baron, Secy., 
Treas. & Gen . Mgr.; H. D. Mead, Pur. Agt.; 
PRODUCTS: Moulded parts; Stampings; Sub
assemblies. 
VIDAL RESEARCH CORP., 

Central Airport, Camden, N.J. 
PERSONNEL: E. L. Vidal, Pres. ; D. H. Sta rr, 
Secy.; N. B . Sangree, Treas. 
PRODUCTS: Plastic plywood structures. 
THE VOGES MANUFACTURING CO., INC., 

99th St. & IOJrd Ave., Ozone Park, N.Y. 
P ERSONNEL: F. Voges , Pres.; F . W. Voges , 
V. Pres. 
;>R0DUCTS: Controls; Covers; De-icer equip
m ent; F · .;tenersh· Parts; Fittings; Instruments; 
Miscel' ... neous ardware; Stampings; Sub
.J.Ssemolies. 
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It'll take us months 
to to~l-up for 

those accessories 

Let's call in 
UN I LOY 

Specialists in 
Special Equipment 

Putt.ing a plane through the fast pace of production is 

one thing--equipping it w ith accessories is quite an
other. 

That's why many an a ircra ft manufacturer relies on 

Uniloy to supply on schedttle accessories and allied 

equipment. Uniloy is an organization of specialists 

who, w ith affiliated " feeder" plants, are completely 

tooled and manned for fast production of special equip
ment. 

Uniloy facilities are ready 

today to lend a hand on 

your accessories problem, 

whether it be parts or fin

ished, tested assemblies. 

Your inquiry is welcome! 

UNILOY ACCESSORIES AND 
SPECIAL EQUIPMENT INCLUDE: 

e FuU.Swivel T•il Wheel A=mblie. (wi tb 
Pattntcd Dampening Action) e Sr=ble &: Full Swivel Tai l Wheel Assem
blies (lnrcrcb•ngc•ble) 

e Oxygen Rcgubrors and Regula< or Ac=ric. e Hangor Spacc-Savcn (for Sraddng Ligh t 
Aircraft) e High-Strength Aluminum-Alloy (for origi
nal Equipmcor-Macbincd or as cast). 

SCOTI A VIA liON CORP ... f •mruiJ 

DESIGNERS AND MANUFACTURERS 
OF SPECIAL EQUIPMENT FOR THE AIRCRAFT INDUSTRY 

SUPPLIERS TO THE U. S. ARMY AIR CORPS 
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PAUL G . WAGNER CO ., 2965 E. Washington 
Blvd ., Los Angeles, Calif. 

P ERSONNEL: P . G. Wagner, Owner ; R . C. 
Wagner, Gen. Mgr. 
PRODUCTS : H ydraulic controls and assembEes. 

WAll..ES DOVE-HERMISTON CORP., 
449 South Ave., Westlleld, N. J . 

P ERSON NEL: L . Stuart, Pres. ; W. H . T. Thorn
bill, V . Pres. ; F. R . Stoveken, Secy. j._L. deBeau
champ, Treas ., Pur . Agt . & Pers . uir. 
PRODUCTS : Protective coatings; Paints . 

WALLACE SUPPLIES MANUFACTURING 
~P- · 1310-12 Diversey Pkwy., Chicago, 

P ERSONNEL: E. Metterhausen, Pres. & Sales 
Mgr.; E. J. DeWitt, V . Pres. & Gen. Mgr.; 
F. J . Lammers, Secy.; E. A. Ptack, Pur. Agt. 
PRO!JUCTS: Collector rings, C<?wls, strea~lin es ; 
Eogme mounts; E xhaust mamfolds; Mamfolds. 

WALWORTH CO. 
60 East 42nd St., New York, N. Y. 

P!ORSONNEL: W. B . Holton, Jr.J....Pres.; A. J . 
Etchler, V. Pres.; F. W . Belz, Trens.; G . R . 
Thomson, Pub. Dir. 
PRODUCTS: Pipe fittings; Valves . 

WARD LEONARD ELECTRIC CO., 
31 South St. Mount Vernon, N . Y. 

PERSONNEL: L . Kehler, Pres .; D . J, Burns, V. 
Pres.6 L. H . Haight, Sci{. . & Treas .; F . Bullin
~er, eo. Mgr.; A. A . erard, Sales Mgr.; L . 

ullinger, Pur. Agt.; ]. R . Jones, Pub. Dir. 
PRODUCTS: Switches; 1Ieaters; Radio shielding 
and equipment; Magnetic relays. 

WASIDNGTON AIRCRAFT & TRANSPORT 
CORP., Boeing Field, Seattle Wash. 

PERSONNEL: A . E. Merrill, Pres. ; E . H. Hadseo, 
V. Pres.; G. R. Cook, Secy. & Treas . 
PRODUCTS: Parts. 

WASIDNGTON INSTITUTE OF TECHNOL
OGY, INC., McLachlen Bldg., Washing
ton, D . C. 

PERSONNEL: S. F . Mashbir~ Pres .,; G . L . Davies, 
B . R. Shaw, V . Pres.; E. L. Retlly, Secy.; M. 
P. Bradshaw.,~ Treas. ; E . L . Virts, Pur. Agt. 
PRODUCTS: instruments; Panels;_ Mechanical 
fl ashlights; Plastic moldings; Kadiosondes; 
Receivers; Radios; R adio compasses. 

WAYNE CHEMICAL PRODUCTS CO. 
Copeland & M. C. R. R. Detro!t1 Mich. 

PERSONNEL: E. G. Behr, Pres. & Gen. Mgr.; K. 
Behr, V . Pres.; W. L . B ehr, Secy. & Treas. 
PRODUCTS: Production lubricants. 

THE WEATHERHEAD CO., 
330 East !31st St., Cleveland, 0. 

PERSONNEL: A. J, Weatherhead, Jr., Pres. ; J , R. 
Cox, V . Pres. & Gen . Mgr.; J. R eavis, Secy.; E. 
Fer~usoo, Treas.; H. Ch~rch1 Sales Mgr.; C. T. 
Cratg, Pur. Agt.; D. Gtlchnst, Pers. Dtr.; R. 
Weatherhead, Pub. Dir. 
PRODUCTS: Fittings; Valves; Flexible hose 
assemblies; Vacuum check valves; Hydraulic 
actuating cylinders; Miscellaneous. 

WEEMS SYSTEM OF NAVIGATION, 
Randall House, Annapolis; Md. 

PERSONNEL: P. V. H . Weems, Pres.; A. Illyne, 
Exec. Secy. 
PRODUCTs : Aircraft computers and plotters; 
Aeronautical charts; Drift indicators; Sextants. 

WELLINGTON SEARS CO., 
65 Worth St., New York, N. Y. 

PERSONNEL: H . L. Bailey , Pres. ; l . . S . Hope. V. 
Pres . ; C. A. Sweet, Sccy. ; C. R. Richmond , 
Treas. ; W. 0. H ay, Sales Mgr. 
P RODUCTS : Fabrics. 

WELLMAN BRONZE & ALUMINUM CO., 
6017 Superio r Ave. , Cl eveland 0 . 

P eRSONNEL: P. S . Wellma n . Pres. & T reas.; 
H. G. Wellman, V. Pres. & Secy.; J . E. Inger
sall, Pers. Dir . 
PRODUCTS: Metal castings ; Pattern mn.k:iog; 
Machining. 

A. H. WELLS & CO., INC:L_ 
563 Watertown Ave. , w ate rbury, Coo.n. 

P ERSONNEL: P. A. Wells, Pres .; G . H . Wells , V . 
Pres., Secy. & Tren.s.; I. F. Schoonmaker, Sales 
Mgr. 
PRODUCTS: Seamless tubing. 

WESLEY LACQUER CO., 
95 4th St. BrookJyn N.Y. 

PERSONNEL: F . J. Wesley , Pres. 
PRODUCTS: L acquers ; Dopes ; W elding cement. 

THE WESTERN AUTOMATIC MACIDNE 
SCREW CO. , Nrcraft Products Div., 
Elyria Ohio. 

P ERSONNEL: H. E. Penfield. Pres . ; B. C. Frank
lin , V. Pres. & Gen. Mgr. ; F. H . Bryant, Sccy . ; 
C . H . Smith, Treas.; R. D. Oldfield, Sales Mgr.; 
A . F. Steller , Pur. Agt.; R. D . Buol, Pers. Dir. 
P ROD UCTS: Special screw machine products · 
Specia l cold headed products; Cold drawn steel 
bar stock. 

WESTERN ELECTRIC CO., 
195 Broadway, New York, N.Y. 

PERSONNEL: C. G. Stoll, Pres.;]. W. B~ncker, 
V. Pres.· G . B. Proud, Treas.; H. B. Gtlmore, 
Secy.; H. N. Willetts, Asst . Sales Mgr. ; F . C. 
McMullen, Aviation Sales. 
PRODUCTS: Radio equipment; Transmitters and 
receivers; Transformers . 

WESTERN MACIDNE CO., 
121 N. Broadway, Milwaukee, Wise. 

PERSONNEL: W. E. Bechmann, Pres . & Treas.; 
E. W. Lueders, V. Pres. & Sales M gr. ; E . M. 
Bechmann, Treas.; E. A. Bartlein, Gen. Mgr. 
& Pur. Agt. 
PRODUCTS: Screw machine products. 

WESTINGHOUSE ELECTRIC & MANUFAC-
TURING CO., East Pittsburgh Pa. 

PERSONNEL: G . H. Bucher, Pres.; R . Kelly, V. 
Pres . .i. C. B . Stainback, Sa les Mgr.; G. E . Pend
ray, .t'ub. Dir. 
PRODUCTS: Dynamotors; Generators; Motors; 
Switches; Indirect lighting systems; Instru
ments; Panels: Micarta pulleys; Radios; Start
ers; Landing and navigation lights. 

WESTON ELECTRICAL INSTRUMENT CO., 
614 Frelinghuysen Ave., Newark, N. J. 

PERSONNEL: E. F . Weston, Pres. ; C. Brown, V. 
Pres. & Secy.; E. R. Mellen, Treas . ; H. L. 
Gerstenberger, Sales M~r.; A. R . Briggs, Pur. 
Agt.; S. Cassey, Pub . Dtr. 
PRODUCTS: Electrical instruments; Electrical 
tachometers; Resistance bulbs. 

WHEELCO INSTRUMENTS CO., 
Harrison and Peoria Sts., Chicago, lll. 

PERSONNEL: L. W. Wheeler, Pres. & Gen. Mgr. ; 
L . A. Cohen V. Pres. & Ch. Engr.; G. A. 
Wheeler, Secy. & Treas.; R. A. Schoenfeld, 
Sales M.gr.; Wm. Flynn, Pur. Agt.b· !f. Munro, 
Pers. Dtr.; R. W. Murphey, Pub. 11'. 
PRODUCTS: Instruments. 
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Reliable Fabrics for Ame1 ica's 
DEFENSE-ON LAND-AT SEA 

AND IN THE AIR 

B 30 
Reg. Trade Mark 

Today's builders of both military and civilian aircraft look 
to our reliable fabrics for wing coverings that will stand the 
strain of modern high speed flying . B*A*30-Grade A Air
plane Cloth is widely used in both army and navy planes 
because of its remarkable uniformity, in strength, in weight, 
in thread count and in surface characteristics. 

It is natural that an organization such as ours equipped with 
the finest of practical commercial textile laboratory facilities 
and producing over 25,000 cotton fabrics in 18 modern mills, 
should attain the same leadership in the development of these 
flne fabrics as we enjoy in the case of our Martex towels, 
Wellington Fabrics and fabrics for industrial use. 

WELLINGTON SEARS COMPANY 
65 WORTH STREET, NEW YORK, N.Y. 
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S. S. WHITE DENTAL MANUFACTURING 
CO., 10 E. 40th St., N ew York , N.Y. 

P RODUCTS : F lexible shafts and c.asings. 

WHITING CORP. , Harvey, IJI. 
PERSONNEL: T . S . H a mmond , Pres. ; R. A . 
P ascoe, Secy .; E. E . Prussing , Treas. ; H. W . 
Anderson , Gen . M gr.; H . . M. Rowlette, Pur. 
Agt . ; W . C . B aker , P ers . D1r. 
PRODUCTS : Miscellaneous engine equi pment. 

WICHITA WIRE PRODUCTS CO ., 
624 E as t Harry, Wichi ta , Kn.ns. 

PERSONNE L: D . E . Varner, Owner. 
P RODUCTS : Springs; Housing; Cowl pins. 

WIEDEMANN MACHINE CO., 
1815 Sedgley Ave ., Philadelphia , P a. 

P E;RSONNEL: 0 . F . Wied emann, Pres .; T . A. 
W ied emann , V. Pres. & Sales Mgr . ; H. Wiede
ma n.n , Secy. ; ] . H . Bockrath , Treas .; E . J . 
Rollings, Gen. Mgr. 
P RODUCTS: H and a nd power operated turret 
punch presses . 

WIL-X-M'F'G CORP., 
29 Ryerson St., Brooklyn N .• Y. 

P ERSONNEL: E. A. Reynolds, Pre•. & Secy.; 
H . L. Gage , V. P res.; G . A. Sch waninger, 
Treas. ; R. L . H arr ison, V. P res . & Sales Mgr. 
PRODUCTS: Fir e extinguishers. 

WILBER & SON, 
545 Mission St., San Francis co, Calif. 

P ERSONNEL: B . M . W ilber. 
P RODUCTS: Fabric engine cov.ers. 

WILKENING MANUFACTURING CO ., . 
2000 South 7l s t St., Philadelphia, P a . 

PERSONNEL: F . W. W ilkening, P res .; W . S. 
Loeb, V. Pres.; C . Wilkening, Secy . ; H . E . 
Gers t ley, Treas.; D . A . Cowhii!", Gen . M gr.; 
W. K . L ee, Sa les M i!"r.; F . Sohs-Cohen, P ur. 
Agt. ; W. A. Kirkpatn ck, Pub. D ir. 
PaoDuc~s : Mi;;cellaneous engine eguipm. ent; 
P arts ; Piston nngs ; T ools; Gauges ; M achines. 

WILLIS & GEIGER, INC., 
45 West 27th St., New York, N.Y. 

P
P ERSONNEL: B . :Willis , Pres . ; P. P . Geiger , V. 

res. ; H. W . Ge1ger , T reas. 
PRODUCTS: F light clothing . 

WILLARD STORAGE BATTERY CO., 
246 E . 131st St., Cleveland 0 . 

PERSONNEL: C . H . Gibney, Secy.}. K . Sch nait
ter, Treas. ; C. F . Oestermeyer , ;:,a les M gr.; F . 
L . Kulow, Pur. Agt.; S . E. Baldwin, Pub. Dir. ; 
C . E . Murray, V. Pre~. & Gen. Mgr. 
PRODUCTS: Batteries. 

WILLSON PRODUCTS, INC., 
Second & Washington Sts., R eading, Pa. 

P ERSONNEL: F . W. W illson, Pres .; T . A . Will
son, V . P res . ; H . M. H afer , Secy. & Treas. ; 
M . C. Rider, Pur. Agt .; B. M . Leav y, Pub . Dir. 
PROD UCTS: Goggles ; Sun glasses . 

WINTER BROTHERS CO., 
K enderick St., Wrentham, Mass. 

P ERSONNE L: J. W inter , Pres . ; M. W inter , V . 
PGres .; C. W inter , Secy. ; ] . L. Cook, Treas. , 

en . Mgr . & Sales M gr. ; G . F. Ga rdner , Pur. 
Agt . ; H . B . Stringer, P ers. Dir . & P ub. Dir. 
PRODUCTS: T aps; Round adjustable dies · 
Threading t ools. ' 

WITTEK MANUFACTURING CO ., 
4305-15 W . 24th PI. , Cbk.ngo ill. 

PERSO:-INEL: B . A. T e tzlaff , Pres. & Gen . . fgr . ; 
R . T etzla ff . V. Prt.'s. : C . C . Tetzlaff, Secy .. 
Treas . & Sales Mgr. ; H . E . Forde, Pur. Agt. 
PRODUCTS: H ose cl amps ; Feeds fo r punch 
presses . 

WOLVERINE TUBE CO . 
14 11 Ce ntral Ave. , D e troit , Mich . 

P ERSONNEL : C. C. Limbock er, Pres.;, G. R . 
Anthony, V. Pres. ; V. D . H a nna. ;:,ecy . & 
Treas.i-.9 · Z. Klopsch.,~.. V. P res. & Ge n. ffl r . ; 
R. H . v iii, Pu r . Agt . ; u. D. D eck er , Pers. D1r. ; 
] . A . Marshall, P ub . Dir. 
l'ROD UCTS: Tube ; Tubular fabricated parts . 

WOODWARD GOVERNOR CO., 
R ockfo rd HI. 

P ERSONNEL: I. C. Martin , Pres., Treru. & Gen . 
Mgr.; W . T . Woodward , V. Pres. ; H. W . 
Thorell , Secy. , Sa les Mfr. & Pub . Dir. ; A. H. 
Nielsen, Pur. Agt . ; F. . Crawford , Pers . Dir. 
PRODlJCTS: Hydra ulic con t rols . 

'. 
WORCE STER PRESSE D STE EL CO ., 

- 100 Ba.rber Ave. , W orces ter M a.ss. 
P ERS9NI:JE L: ]. W . Higgi ns . P res . & Tren.o.; A. 
P . H igginS, Secy . ; T , P . Draper ~ Y · P res. & 
Gen . M gr . ; F . ]. Rike r , Sales Mgr. ; C. C. 
F letcher, Pur. Ag t . ; C. S. H olbrook , P ers. Di r. 
PRODUCTS: Propel ler pa r ts; Stampings ·'EPara
chute h arness hard ware; Spinners ; ngi ne 
parts. 

WORCESTER STAMPED METAL CO., 
9 Hunt St., Worceste r, M ass. 

PERSONNEL: F . E . Bill ings , P res . & Treas. ; C . 
F. Carls trom , V. P res . & Gen. Mgr.; W . E. 
Billings , Secy ._ & P ur. Agt. 
PRODUCTS: M iscellaneous engine equipment; 
Stampings ; Parts. 

WROUGHT WASHER MANUFACTURI.NG 
CO., 2100 South Bay St., Milwaukee , 
Wise. 

PRODUCTS : Stn.mpings; W ashers; E xpa nsion 
plugs. 

WYMAN-GORDON CO., 
105 M a dison St., Worcester, M ass . 

P ERSONNE L: H . G . Stoddard, Pres.; S. M . 
H avens, V. Pres. ; C. C. W inn, Treas .; R. 
Powell , Sales M_gr.; A . M . H ansen, P ur . Agt . 
PRODUCTS : F orgings. 

y 

THE YALE & TOWNE MFG. CO., 
Sta mford, Conn. 

P ERSONNEL: W. G . Carey, Jr., Pres .; ]. A. 
H orne, V. Pres. ; F. Du.nmng, Secy .. & Treas. ; 
W. R. H oyt, Gen. M gr . ; M.A. M iller, Sa les 
Mgr.; A. B. N ordin , Pur. Agt .; ]. Williams, 
Pers. Dir. 
P RODUCTS : F ittings; M iscella neous h ardware ; 
P arts ; Pum ps. 

THE YODER CO., W. 55th St. & Walworth 
Ave., Cleveland, 0. 

PERSONNEL: C . M. Yoder, Pres . ; H . 0 . Yoder, 
Secy . & Treas . ; N. C . R ubin , Sa les Mgr . ; 
Charles E licker, P ur. Ag t . 
P RODUCTS: M achinery. 
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IN AVIATION'S MARCH OF PROGRESS .. 
Sin ce the d awn of history man has tried t o fly . . . and the 

world 's p a t ent o ffices are choked with imaginative sketches of 
imp ractical contra p tions that lacked the scientific background 
o f m odern equipment . Today, pilot and passenger ar e assured 
o f safe , time-savin g fl ight-becau se science and research ha ve 
comb in ed to produce the swiftest and m ost pract ical ships and 
equipment. 

In the scientific development of aviation, W estinghouse h as 
pla y ed a n important part. I t has creat ed new products
d ev eloped ideas for every p hase of aviation. R egardless of 
your electrical problems , or where you are loca ted , Westing
house is ready to serve y ou. 

WESTINGHOUSE ELECTRIC & MANUFACTURING CO. 
EAST PITTSBU RGH, P A. 

Westinghouse 
TIME-SAVER F OR THE AVIATION I NDUSTRY. 
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dn their respective fields a fine watch and a Cyclone engine repre

sent the utmost in skill, ingenuity, and accuracy. But while the watch 

merely ticlfs away fleeting time, its powerful counterpart is saving 

hours which would o,therwise be lost forever. Watches long ago 

reached their maximum of utility, but today Wright is preparing even 

greater time-saving engines to haul the huge air cargos of tomorrow. 
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An cfficl.:nt connecting rod selcdion oper~ t i on In the \'(/right Aeronou
ticol Corpor~tion, Poterson, N.J. Toleronce is to 0.03 lb. of o pred eter
mined st~ndord weight. 

SH A DOWGRA PH, ~ n ele c tric~ll y 
o peroted wei gh in g un it o f high occu
r~cy fo r co nnecting rod b~ l~n ol n g ~nd 
se l.:cti on. 

\'1,'\.,,_~ --
-:------====·:..:..;,-% 

.~E~z..-,.,ii_ :r:i.,;.:i"''~:' =:=1 i p 
51;-l A DOW GRA PH, Type A , ~ n el ec
t~oc~ll y ope r~ted sc~ l e fo r p iston selec
toon ~nd preci si on . 

EXACT WEIGHT Scales 

for Aircraft Precision. 
The democracies and their allies

1 
aircraft factori~ in 

China , Russia, Englan~{ Canad.a and the United 
States use EXACT WE GHT Scales for weighing, 
parts counting, measuring and testing operations. 
The high degree of accuracy required in aircraft 
manufacture, especially engines, makes unusual de· 
mands of scales. Actually precision measuring in
struments incorporati ng the weighing principle is 
the paramount requirement. Our thorough knowl
edge of this production problem has gone into each 
EXACT WEIGHT unit sold thereby establishing 
a high reputation with the industry for delivering 
equipment that fits the p articular operation for which 
it is intended . Write for details covering your par
ticular specifications. 

THE EXACT WEIGHT SCALE CO. 
557 W. Fifth Ave.; Columbus, Ohio 



DIRECIORY SECTION 

YOUNG RADIATOR CO., 
709 S. Marquette S t., Racine, Wis e. 

P ERSONNEL: F. M . Young, Pres. , V. Pres. & 
Gen. _Mgr.; W . H. Schleck, Secy. & Tress.;_ G. 
] . H atslmater, Sales Mgr. ; R .. w. Baggott , t"'ur. 
Agt . ; A. D . Lynch , Pers . Dt.r.; R . M. Snow., 
P ub. Di r. 
P RODUCTS: H eaters; Radiators; Oi l regulators; 
I ntercoolers. 

z 
CARL ZEISS, INC., 

485 F ifth Ave., New York, N. Y. 
PRODUCTS: Cameras; Gauges ; Optical instru
ment. 

DEALERS, DISTRIBU
TORS, EXPORTERS 

AND SHIPPERS 

EDWIN D . ALLMENDINGER, 
15 Moore St., New York, N . Y. 

AIRCRAFT EXPORT CORP., 
30 Rockefeller Pla.za, New York, N. Y. 

AMERICAN EASTERN CORP., 
30 Rockefeller Plaza, New York, N. Y. 

AVIATIONEQUIPMENT & 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. All!!Jleda St., Los Angeles, Calif 

Ship to all parts of the World through 

ROYAL SHIPPING 
COMPANY 

INTERNATIONAL 
TRANSPORT A liON 

Insurance • Collections . Customs Clearances 

21 PEA~L ST., NEW YORK, U. S. A. 

Telephone: WHitehall 4-5694 

Catering to the 
Aviation Trades 

Send for frn copy of 

"Royal's Export Shipping Guide" 

BARR SHIPPING CORP., 
25 Broadway, New Yor~ N. Y. 

BENDIX EXPORT DIY. OF 1:1ENDIX AVIA
TIO N CORP., 30 RockeJeUer Pla.m , 
New York N. Y. 

BLUEFRIES-NEW YORK , I NC., 
44 Whitehall St., New Yorkt..N. Y. 

CALIFORNIA P ANEL & VENEEK C0. 1 
955 AJ.nrneda St., Los Angel es.~., CalJf. 

CAM PBELL HARDWARE & SUPPLY CO., 
108 Firs t A~.:t.. So:.t Sea ttle , W s h. 

CffiN A AIRM OT1v t> Cu., 
444 Madison Ave. , New Yor~ N.Y. 

CURTISS EXPORTS DIV. OF ~.;URTISS-
• W RIGHT CORP., 30 Rockafelle r Pl.nw , 

New York, N. Y. 
GILLIES AVIATION CORP., 

Bethpa ge, N. Y. 
J . V. W . CORPORATIO N, 

1100 Raymond Blvd ., Newa.rk, N.J. 
MIRANDA BROT HERS , I NC., 

6 East 45th St., New York , N . Y. 
NORTHWEST AIR SERVICE, INC ., 

Boeing F ield, Sea ttle , Wash . 
ROYAL SHIPPING CO ., 

21 P earl S t. , New York, N . Y. 
STANDARD AIRCRAFT E QUIPMENT CO., 

Roosevelt Field, Mineola , N. Y. 
TRI-AME RICAN AIRCRAFT CORP., 

Graybar Bldg., N ew York , N . Y. 
UNITED AIRCRAFT EXPORT DIV. OF 

UNITED AIRCRAFT CORP., E . Hart
ford , Conn. 

T HE VIMALERT COMPANY, LTD . 
807 Garfie ld Ave. , J e rsey Ci ty, N. J . 

0 . J. WffiTNEY, INC., 
9 Rock efeller Plaza , New York , N. Y. 

CRESCENT 
BOX STRAPPING 
Made to Federal Specifica
tions for Army and Navy 
requirements as well as 

commercial use 

also 

ELECTRO-GALVAN I ZED 
STEEL STRIP 

in widths from 1/4" to 2" and 
.010 to .70 thick. PROMPT 
SHIPMENT ON ORDERS FOR 

DEFENSE 

CRESCENT INSULATED 
WIRE & CABLE CO. 

Trenton, N. J. 
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Finest Q_ualit Tools for Motor 
Ovel~haul Re onditioning and 

Servicing Aircraft 
COMPLETE Ll E OF WRENCHES 

Tee 
ocket 

Ratchet 
Tension 
Speeder 
Boxocket 
Open end 
Ignition 
Flare nut 
Propeller 
Water pu.m.p 
Spark plug 
Carburetor 
Cylinder head 
Cylinder base hoi t 
Adjustable open end 
Combination box and open end 

and many other mechanics' hand tools 
Portable electric drills 
Bench lathes 
Machine tools 
Valve refacers 
Shop equipment 
Lubrication equipment 

* WRITE FOR CATALOG AV-42 

for export only 

E. D. ALLMENDINGER 
15 MOORE STREET, NEW YORK, N. Y. 

Co.ble Addreas "EDALMER" 

599 



6oo DIRECfORY SECTION 

AERONAUTICAL CHAMBER O F COMMERCE 
OF AMERICA, INC. 

30 Rockefeller Plaza 
New York 

Shoreham Building 
Washington, D . C. 

Officers for 1942 

7046 Hollywood Blvd . 
Los Angeles, Calif. 

~~~. ~~~~~~ :: .· :: .· .· .· .·: .' .' .' .' .' .· .' .· .' .·: .' .' .· .· .· .· .· .· .· .· .· .· .· .· .· .· .· .· .· .' .' .' .' : .· .· .· .' .' .' .' .' .· .· .· ."vi~e· ~~:l~~~~ 
J. Carlton Ward, Jr.... .... . . . . ... . . . . . . .. .. .. .. . . .. . . ... . ... . . ...... .. . ice Pr ident 
C. S. Jones . ......... ... .. . ... . . ... .. . .. . . .... . . .. . . . . ... . ... .. ... . .. . . Vice Presiden t 
Harrison Brand, Jr ... . . . . . .... . . . . . . ... . ... ... . . . .. .... . . . . ... .. . . . . . ... Vice President 
Howard Mingos .... . ..... .... . . . . ....... .. .... . .. .. .. . . .. . ... . ..... ... . Vice President 
Irving H. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ecre tary 
Stewart J . Moulin ... . . . . . . . . . . . . . . .. . . . . . . . . .. .. . ... .. .. ....... . . .. .. . . Asst. ecretary 
Harrison Brand, Jr . . . . . . . .. . .... . . . . . . . . .. ... . . . .. .. . .. . ... . . . . . . . .. . . . .. .. . Treasurer 
Vincent Ford .. . .. .. . . . . . . . .. . . . ... . . . . .. .. . . . . . . . .... . . . . . .. . . . . . . . . . . Asst . Treasur r 

Executive Committee for 1942 
Clayton J. Bruk.ner . .. .. . ...... . . . .. . . . . . . . . . . . . . . . .. .. .. .. The Waco Ai rcraft Company 
A. T . Burton ..... ... . . . . . .. . . . . . . . . . . .. . .. . ..... . .. . .... North American Aviation, Inc. 
Frank N. Fleming ... . . . . . ... . . . .. . .. . . . . ... . . .. . .. . . . . . Douglas Ai rcraft Company, Inc. 
J . T . Hartson ..... ... . .... .. ... . . . .. . . . . . . ..... . . . .... . . The Glenn L. Martin Company 
Palmer A. Hewlett ..... . . . . ' ... . . . . . . . . . . . . . . . . . .. . .. . . .... ... ... .. Vu ltee Aircraft, Inc. 
Albert I. Lodwick .. .. . . . . . ... .. . ... . . . . . . . .. . .. . .. . . . . . . Lakeland School of Aeronautics 
Charles Marcus ..... . .. . . . . . . .. .. . .. . .... .. .. . . . ... . . ... . . BendL"t Aviation Corporation 
Thomas A. Morgan .. . . . . . .. . . . .. . . .. . .. .. . ... . . . . . . . . ... . . . ........ Sperry Corporation 
James P . Murray . . ... . . . . .. . . .. . . . . . . . . .. . . ... . . . . . . ... . .. . .. Boeing Ai rcraft Company 
Fred R. Neely . . .. . ... . . . . . .. . . .. . . . . . . .... . . . .. . ...... .. ..... Bell Aircraft Corporation 
J . A. B. Smith ..... . . . . ... ... ... . .. . .. . .. . .. ..... . .... . . .. . . Curtiss-Wright Corporation 
J . Story Smith ... . .... .. ... . . .. . . . . .. . . . . . .. . . .. . .. . ... J acobs Aircraft Engine Company 
S. W. Voorhes .... . . ·' .. .... . . . . . . .. . . . . . . ... . .. . . .. .. . . . Lockheed Aircraft Corporation 
Raycroft Walsh .. ...... . . . .. . . . . . .. ... . . . . . . . . . ... . ...... . . Uni ted Ai rcraft Corporation 
] . Carlton Ward, Jr ..... . ... .. . .. .. . .. . ...... . ... Fairchild Engine & Airplane Corporation 
H. E. Weihmiller ... . . . ..... . ........ . ... ... . . .. ..... .. Consol.idated Aircraft Corporation 

Board of Governors for 1942 
Charles H. Babb ... .... . . ...... . . . ....... .. .. . .. ... . . .. ... . . Charles H . Babb Company 
Clayton J. Bruk.ner ........ ..... . . .. .. . . .. . .. . .. . . .. .. . ... . The Waco Aircraft Company 
A. T. Burton ... ... .. . ..... .. . . . . . ... . .. . . .. . ... . . . . . . ... North American Aviation , Inc. 
George F. Chapline . . . . .. . . . .. . . . ... . . . .. .. ... . . .. . ... Brewster Aeronautical Corporation 
LaMotte T . Cohu . . .. . ....... . . . ... .. . .. .. . . . . . . . .. . ............ Northrop Aircraft, Inc. 
Richard H . Depew, Jr . .. ... . ... . ..... . . .. . ..... . ... . ... T aylorcraft Aviation Corporation 
J. A. Eubank . . . ... . . .... . . . .. .... . .. . .. . . . .. . . ... .. .... . ... . . . . . . . ... . ...... Affiliate 
Frank N. Fleming . . ........ .. ...... . . .. .. ... .. ......... Douglas Aircraft Company, Inc. 
L. R. Grumman .... . . . . . .. ... . .... . . . ... . . . .. Grumman Aircraft Engineering Corporation 
J. T . Hartson .... . .. . . . .. . . . .... . . . . .. . . . .. . ... . . . ...... The Glenn L. Martin Company 
P. A. Hewlett. ... . . . . . .. . .. . . .... . . . . . .... .. . . ... . . .. . . .. . . .. ... .. Vultee Aircraft, Inc. 
C. S. Jones ....... . ... . ... ... . . . ..... ..... . . .. .... . ... Casey Jones School of Aeronautics 
John H. Jouett .... . . . . . .. .. .. . . ... . . . Aeronautical Chamber of Commerce of America, Inc. 
Aubrey Keif. .......... .. . . . . .. . .. .... . . .... .. . . . . . . ..... . ... ..... The Texas Company 
W. Wallace Kellett. . . . . . . ... . . . . ... .. . ... . ... .... . .. .. ... Republic Aviation Corporation 
Albert I. Lodwick .. . ....... . ..... .. . . . .. . .. . .. . . . . .... . . Lakeland School of Aeronautics 
Charles Marcus . . ..... .. . .. . .. . ... Eclipse-Pioneer Division of Bendix Aviation Corporation 
Thomas A. Morgan . .. . . .......... . ... . . . .. . .. .... .. ... Sperry Gyroscope Company, Inc. 
James P. Murray .. . ... . ..... . ........ . ....... . .. . ... . .... . ... Boeing Aircraft Company 
Fred R. Neely . . .. .. . ........................ . .............. .. Bell Aircraft Corporation 
J. Brooks Parker .......................... . . . ....... ....... ... ... . . Parker & Company 
Wayne Parrish .. .... .. ...... . . ... . . . . . .. .......... ... American Aviation Associates, Inc. 
W. T. Piper .... . . .. . .... . .......... . .... . ........... . .. ..... Piper Aircraft Corporation 
E. T . Price .. ... . .... ... ..... . .... . .. . .. . ........ . . . . . ...... . . . Solar Aircraft Company 
Don Smith . . ............. . ......... . . . ... .. . .... . . ...... Sacramento Municipal Airport 
J . A. B. Smith . ... .. ........ .. .. .. .. . .. . .. . ... Curtiss-Wright Corporation, Airplane Div. 
J. Story' Smith . .. .. . .... . .. . .... . ....... . . .. ........ ... Jacobs Aircraft Engine Company 
S. W. Voorhes . .. ... . ..... . ...... . .... . . .. . . . . ..... ... .. . Lockheed Aircraft Corporation 
Raycroft Walsh . .. .. . .......... Pratt & Whitney Aircraft Div., United Aircraft Corporation 
J. Carlton Ward, Jr .. . .. .. ..... .. ..... . .. ...... . . Fairchild Engine & Airplane Corporation 
H . E . Weihmiller . ....... . .. ... . ... .. .... . ...... . . .... . Consolidated Aircraft Corporation 
Alfred Wolf .... . . .... ... ... ...... . . ................ Aircraft Owners & Pilots Association 
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Staff of the Chamber 
John H. Jouett . .... . .. . . . . . .. .... . ..... . . ... .. . . .... . .... . ......... ... President 
Harrison Brand, Jr. .. \'icc President, Treasurer and Manager, pecial Projects Dept. 
How:ud lingos . . . . . .. .. . ... \"ice President and Manager, Publi c Relations Dept. 
I rving H. Taylor . ........ . . . . . . . . . et.a.ry and Manager, Trade Development Dept. 
J ack T. Gray ..... .... . .. ... . ...... . ... ..... .... . .. . Manager, Technical Dept. 

in cent Ford . . . . . . . . . . . . . . . . . . . . t. Treasurer and Manager, Los Angeles Office 
Benlrice H. beppard ............ ......... .. ............... Manager, ew York Office 
Leon hloss.. . . . . . . . . . . . . ....... . . Publicity Manager, Public Relations Dept. 
J ohn C. Ingram. . . . . .. . . . Publications Executive, Public Relations Dept. 
Ronald . Gall . . . . . . A t. :Manager, Public Relation Dept. , ew York Office 
Francis Walton . . . . . A. L lanager, Public Relations Dept., Los Angeles Office 
Ken Ellington . . . . . . . . . . . . ........ ... Rtuiio E.~ecutive, Public Relations D ept. 
Kenneth C. ordon . . . . . . . . . . . . . . . . . . . . . . . . . . . . sst. lanager, Technical Dept. 
Henry L. Knight. ...... . . . . .. ........ .. . . . . Asst. Manager, pecial Projects Dept. 

h:ules L ook ........ . . . . . . . . . . . . . . . . . . . . t. Manager, T rade Development Dept. 
Albert \\'. layton ........... t\ ssl. J anager, Research and tatistics, Public Relations Dept. 

tewart J . foulin .... . . . . ..... . ..... ~ l. ecret.a.ry and sst. fanage.r, Los Angeles Office 
pence, Windels, Walser, Hotchkiss and Angell. . . . . . . . . . . . . . . . . . . . . . . ounsel ew York) 

Franklin K. Lane, Jr .... ... ... . .... .. .. . . ... . . . .. ........ .... . ... Counsel (\\ ashington) 

MANUFACTURERS AIRCRAFT ASSOCIATION, INC. 

J O Rockefeller Plaza, ew York 

Officers 

1942 
. . Bradley.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . bairman of the Board 

F . H. Russe l.l . .. . .. ... . .... . ... . .. . . . . .. . ..... ... .... . .. . ...... .. . . .. . ..... . President. 
Edgar . G{)tt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ice President 
Robert E . Gross ... . .. . . . .. . ..... ... ........ . .. ... .... ....... ... .... . .. . ice President 
Joseph T. Hartson. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ice President 
J . H. K indel berger. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ice President 
John M. Rogers . . ... . . . ... .... . .. . .. . .. . ..... ... . .. . . . .. .. . . .. ... . .. .. . Vice President 
Wm. E. alk . ... . .. . .. . . . . . . ... . ........ . .. . .. .... . .. .. .. . . . . . . ..... .. Vice President 
E. E . \\ ilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ice President 

t~J~B~~~:~~~ : .· .· .· ." .· ." .· .· .· .· ." .· ." ." ." .· .· .· .· .· .· .· .· .· .· .· .· .· .· .· .· .· .· .· .· .· .· .· .· .· .· .· .· ." .· ." ." .· ." ." ." ." ." .· ." ." ." --~~~i; 
J ohn A. Sanborn. .. . . . . . . . . . . . . . . . . . . . . . . . sst. Treas., sst . Secy., and General Manager 

Directors 
S. S. Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Chairman of the Board 
Clayton J . Brukncr .... . .. ....... ..... .. . . .. . . .. ..... . . · : : : : : : :: \vaco Aircraft Company 
~harles H. Ch<~;tfie l d .. . . .. . . ........ . . .. ... . . ... . . . . .. ... ... Unite~ Aircraft Corporation 

rank . Flemmg ....... ..... . .. ... .. . . .. . ... .. ... . .... Douglas Atrcraft Company, Inc. 
G. Sumner Ireland . .. .. .. . . . .. . . . .. .... . .. . .. ... .. . . . .... Lockheed Aircraft Corporation 
George D . Jones .. . .. . ..... . . . . . . . .. ........ . ...... .. . .. The Glenn L. Martin Company 
James P. Murray ... . .... ...... .. . .. .. . . ..... . . .... ..... . .... . Boeing Aircraft Company 
Frank H. Russell .... . .. .. .... . . . . .. .. ... . ...... .. . ..... . .. . . . .. ...... ... . .. President 
Leland R . Taylor ... ... . .. . .... . .. . .. .. . ... . . . .. .. .. . .. . . North American Aviation, Inc. 
William E. Valk ....... . . . .. . . ..... . ... ...... . . .. . . ... . ..... Curtiss-Wright Corporation 
H. E. Weib.miller .. . . . ... . . . . ..... . .. ...... . . ... . .. . ... Consolidated Aircraft Corporation 
Ray P. Whitman . . ...... .. .......... . . ..... . .. . . ..... . ....... Bell Aircraft Corporation 

SOARING SOCIETY OF AMERICA, INC. 

Address: Parker LC{)nard, Osterville, Mass. 

~~esident. .. ...... . .... ... . . . . .. . .... .... .. . . ...... . ......... . .. . . . . .. Parker Leonard 
v!Ce ~res!dent ........ ... . . . .. ........ . . .. ............... . . . .. ..... .. Donald Hamilton 
S 1ce res1dent . . ....... .... . . ...... . . . . . .. . .. . ... . . ....... . ... ............ Jay Bu.:"{ton 

ecretary-Treasurer . .. .... · . · . · · · .. · . ... .. .. . .. .. . . ......... .... .. . .. Arthur B. Schultz 
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INSTITUTE OF THE AERONAUTICAL SCIENCES 

xsos R A Bui ld ing West, 30 Rockefeller Plaza , . Tew York 

Officers for 1942 
President. . . ... . . . ... ... .. .. .. . . ... .. . . .. ...... . . ..... . ... . . . . ... .. .. ll all L. ll ibbard 
Vice President. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Jones 
Vice President . ...... . ... .... .. . . . . . .. .. . . .. .. .. .. . . . ..... . .. ... ... . . . Grover Loening 
Vice President. ...... .. . . . .. . ... .. . .. .. . . . .. . .... . . . ..... . ... . . . . . . Thomas A. Morgan 
Vi ce President . .. . ... .... .. . ...... . . ... . . . .. . . . . .. .. . . . . . .... . . . ....... . J . G. Vincent 
Executive Vice President . .... . .. . .. .. . .. . .. . ..... . ... .... . . . . ... ... . . Les ter D . Gardner 

r:~::~:re;: .· .· .· .· .· .· .·.·.·: ::::.· .·: .· .· .· .·.·.· ::.·.· .· _._. .· :.· .............. :.· .·.·.· ...... .... .. .-.· ....... ·.· .·: .~r~ g_. q~~;i~ 
Council M embers for 1942 

\V. A. M . Burden 
Charles H . 'olvin 
Charles Froes h 
R. T. Goodwin 

Leroy R . Grumman R. D . lac 'a rt 
L. ·. Hobbs Arth ur l utt 
Roger\-\ olfe Kahn Elm er A. perry. Jr . 
\V. Wallace Ke llett j . a rlton Wa rd, J r. 

NATIONAL AERONAUTIC ASSOCIATION OF U. S. A. 

Wi llard Hotel, Washington, D. C. 

United States Representative of Federation Acronautique Interna tiona le 
Governing Body for Sporting Avia tion in the United States 

Officers 
President .. . . . ... . ... .... ..... . .. .... . . ... .. .. . . . . . .. . ..... . . ..... .. Gi ll Robb Wilson 
Vice President. . . .. . . . . . . . .. .. .. .. . . ... .... . . .. . ...... . ......... . .... . Harry K. CofJey 
Vice President. ...... . . .. . ... .. .. .. ....... .. . .. .. . .... .. . .. . . ... . .. . William R. E nyart 
Vice President .. . ........... .. ... .... ..... ... . . .. . . . . .. . ...... . ... 1[ax C. F leischma nn 
Treasurer . .. ...... .... . ... . .. . . . .. . . . ..... . . .... . .. . ..... . .. . .... . Willia m P. Redding 
Manager . ....... . . · . ... ........ .. . .... ..... . ...... . . . . . . . .. .. . .... . . . Kendall K. Hoyt 

Thomas H . Beck 
W. W. Brinckerhoff 
Harry A. Bruno 
Richard H. Depew, Jr. 
Stanley C. Draper 
Arthur S. Dudley 
T. B. Herndon 

Board of Directors 
Carl Hinton 
Earle L. Johnson 
J ohn H . J ouett 
Roger Wolfe Kahn 
Fra11klin K . Lane, Jr. 
A. I. Lodwick 
Merrill C. Meigs 

A. H. Near 
Wayne W. Parrish 
J. S. Randall 
Carl B. Squier 
William B. Stout 
C. C. Thompson 
Frank A. Ti chenor 

AIRCRAFT OWNERS AND PILOTS ASSOCIATION 

Office of President. ... .. .. .... ......... . .. ..... . . . . 1424 Wahmt Street, Philadelphia, Pa. 
Service Office. ·· · · · · · · · · · · · · · · · · . ... . ... . .. . . .. .. . . Transportation Building, Chicago, Ill. 

P~esident_. · · · · · · · · · · · · · · · · · · · · · · · · ...... . .. . .. ..... ........ ... C. Townsend Ludington 
V1ce Pres1dent. . · · · · · · · · · · · · . .. ... . . . . . ... . . ... .. ... ... . .. . . . .. ..... Philip T. Sharples 
Secretary. ········ · ··· · ··· · ·· ····. .. . .. ... . ... Allred L Wolf 
Treas~er .. · · · · · · · · · · · · · · · · · · · · · · · .. .. .... . ... ·: . ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. L~~;e.nce P. Sharples 
Execut~ve Consultan t. .. · · · . ... . . . . . . ..... . ......... . ... . .... . .. . .. .. Gill Robb Wilson 
Execut1ve Secretary ... ... ...... . .... . . .. .. . ..... .. .. . ..... .. .. .... . J . B. Hartranft, Jr. 

• 
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IF IF 
IF Delivery is of prime importance -

IF Ouality of material is necessary

IF you need a price that is right -

6o 

IF 

IF your Engineering Department has a rubber 

problem and wants help -

IF you purchase molded, extruded, and cut 

mechanical rubber products made from rubber, 

reclaim or synthetic rubber -

* * 
CONTACT 

THE JOHNSON RUBBER COMPANY 
MiddleField, Ohio. 

* * 
Manufacturers of Extruded, Molded and Cut gaskets, hose, 

strips, packings, tubings, bumpers, grommets and other parts for 

the Airplane Manufacturers. 

* * 
We have recently purchased a complete set of Army-Navy-

931 Grommet Molds. Submit your problems and inquiries 

to us for prompt quotations and delivery. 
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SOCIETY OF AUTOMOTIVE ENGINEERS, INC. 

29 West 39th St., ew York 

Officers for 1942 
President . . . . .. . .. . .. .... . .. .. .. . . . . .. . . .. . . ....... .. . .. .. . . .. .. . . .. A. W. Herri ngton 
Vice President (Rep. Aircraft Engrg.) . . .. .. . .... .. ... . .. ... ... . . . . .. ... .. . . Peter Altman 
Vice President (Rep. Aircraft-Engine Engrg. ) . .... . .. . ..... . ... . .. .. . .. . . .... C. F . Bach.le 
Secretary and General Manager . . . ... . . . ........ . . . ... . . . ..... . .. . . . . John A. C. \ arner 

The Council 
H. L. Knudsen, Vice President 
C. M. Larson, Vice President 
Ernest E. Wilson, Vice President 
Edwin L. Allen, Vice President 
J oseph Gescheli.n, Vice President 
F. L. Pfost , Vice President 

J. V. Savage, Councilor 
T. P . Wright, Councilor 

. C. Millman, Councilor 
H. 0. Mathews, Councilor 
D . A. Fales, Councilor 
D avid Beecroft, Treasurer 

J ean Y. Ray, Vi ce President Arthur utt, Past P res ident (1940) 
A. T. Colwell, Past P resident (1941) W. S. James, Councilor 

Aeronautic Committees 
Aircraft Committee ..... . . .... .. . .. . ........ . . . . ..... .. ... . .... Peter Allman, Chairman 
Aircraft-Engine Committee . ... .. . .. . . . . . ..... ...... . . ... . .. ... .. C. F. Bachle, Chairman 
Standards Committee 

Aeronautics Division ..... . .. . .. . . . ......... . ... . . ..... . ..... Arthur utt, Chairman 
Aircraft Engine Subdivision . . . . . . . .. ... . . . ... . . ..... . .. Val Cronstedt, Chai rman 
Aircraft Access. & Equip. Subdivision .... . .... . . .... William Littlewood, Chairman 
Aircraft-Engine Propeller Subdivision . .. .. .. . . .. . . ........ Erie Martin, Chairman 
Aircraft Materials & P rocesses Coorclinating Subdivision ... J . B. Johnson, Chairman 

Aircraft-Engine Materials & Processes Committee . . .. .. B . Clements, Chairman 
Airframes Materials & Processes Committee . ........ L. D. Bonham, Cl:tairman 

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 

~~c~~~::.·.· .·:: ::::::::::::::: ::: ::: :::: :: :: ::::::: ::: :: ::::: :: ::::: :~]~~-.J~a::~ 
E. E. Aldrin C. F . Dolan R . F. Gagg 

AIR TRANSPORT ASSOCIATION OF AMERICA 

15 15 Massachusetts Ave., N.W. 

Washington, D. C. 

Officers 

P~esident: .. . · · · · · · · · · · · · · · · · · · · .... ..... ......... .. ....... .. ... 0 •• •• Edgar S. Gorrell 
V1ce President. .. . o • •• •• o •••• ••• ••• •••••••• • •• • • • ••• ••••• •• •• ••• • • • • •• • • Robert F. Six 
Secretary and Treasurer . .... o • • ••• • ••• o •• 0 •• 0 •• 

0 
•••• • 

0 
• 

0 
••• • • 

0 
• •• • • • • Fowler W. Barker 

T. E. Braniff 
Jack Frye 

Directors 
C. Bedell Monro 
W. A. Patterson 
E. V. Rickenbacker 

C. E . Woolman 
C. R . Smith 
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KELLETT AUTOGIRO KD1 

Also Mdnufdcturers 
Ailerons, Engine Mounts, Wing Flaps, Pilot Seats, Motor Exhaust 

Rings, Landing Gear Structures 

KELLETT AUTOGIRO CORPORATION 
58th Street & Grays Avenue, 

Philadelphia, Pa. 

ALCOA 

ALCOA ALUMINUM 

The One Metal 
That Flies Best 

ALUMINUM COMPANY OF AMERICA 
Pittsburgh, Pennsylvania 
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.!JnC~fltZ~fl YOUR PRODUCTION 

BY EMPLOYING OUR FACILITIES 
Every one of the 180 certified welders in our 
organization has been qualified under the A.rmy
Navy test ... Every weld must pass departmental 
and general inspection ... guaranteed to meet 
your specifications and pass your inspection. 

ENGINE MOUNTS . LANDING GEARS 
WELDED STRUCTURAL PARTS 

Submit Blue-prints and Specifications For Our Estimate 

-Bi'l:ctttgt ~ldflt~ .flnc. 
530 E. SECOND ST. WICHITA, KANSAS 

UTICA TOOLS 

No. 31 

for More 

Tool Hours 

At left is shown one 
plier from our complete 
line of original tools de
veloped especially for 
the Airplane industry
by specialists in the 
manufacture of quality 
·pliers and wrenches. 

Send for Aviation 
Bulletin No. 41. 

MACWHYTE 
" Hi-Fatigu e " - PREform e d 
AIRCRAFT CABLES suppli ed 
in ree l lots or in cable assembli es 
with "Sa fe-Lock" te rminal s. 

"Sa fe- Lock" 
TERMINALS 
loo se or at
tach ed to 
"Hi-Fatigue" 
cable. 

UTICA DROP FORGE & TOOL 
CORPORATION 

SLINGS For 
airplanes or 
handling 
production 
materials. 

MACWHYTE COMPANY 
Utica, New York 2901 14th Ave. Kenosha, Wis. 

585-A 
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T H E T ype " H '' fic ro i r w itch is a spe
c ia l! de ig ned a luminum d ie cast ho using 

eoclo in a n " R I " ficro wi tch uni t w hich 
ca rri e ir rp a pp ro va l. T he Ai r Swi tch is 
depe ndable i n o peration· e . treme ly prec ise , 
a nd will opera te at exactly the same point each 
t ime under e xtreme of temperatu"re ibrat ion 
a nd a ltit ude. va ila ble w ith diffe re nr plungers 
for va riou o e r travel . The w itch n it h as 

pecia l a ircraft rype termi na ls provided w ith 
lo ck w as her a nd solder lock bolt a nd nut co nstru c
ti o n. Comp lete de ta ils of t h is a nd o the r Micro Switches 

for a ircraft wi ll be fou n d in the new 1icro Switch Cata log N o. 70. 
Micro Switch h o trade! name ind icati ng manu fact ure b y Micr-o Sw itch Cor-por·alion 

Copyright 1942 . i\l icro Swo t ch CorpOrn t ion 

MICRO SWITCH 
Monufo ctuud In FREEPORT, 11/i n o!., by Mlc.r·o Swl tc.b. Corpore/ion. Solu Oflicu: Ne• York~ C hicago, Bo1too 

Designed by B-l engineers in coopera
tion with aircraft e ng ineers and pro
duction experts ..• dry plate metallic 
electrical rectifier elements in sel e 
nium, copper oxide, copper sulphide, 
and tube, together with inverters for 
converting D. C. to A. C. and rectifier 
devices for converting A. C. to D. C. 

B-l rectifiers are today serving the 
United States Armed Forces and the 
country's leading aircraft manu
facturers. 

Chec:k with B-1. lor your 

1808 LOCUST ST. ST. LOUIS, MO. 

to Use 11 

Diol lndicotor 

There's a Federal Dial Indicator or 
Gage lor inspecting nearly every 
type of dimension lor accuracy. 
Send your problem to us. 

FEDERAL PRODUCTS CORP. 
Providence Rhode Island 

fill HAl 
PRECISION MEASURING INSTRUMENTS 
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U.S. ARMY AIR FORCES, WAR DEPARTMENT 

Washington , D . C. 

Henry L. Stimson, ecretary of \ a.r 
Robert W. Pa tterson , Undersecretary of \ a r 

Robert A. Lovett, Asst. Secretary of War for Ai r 

Army Air Forces 

April r , 1942 

Commanding General, Army Air Forces ... .... . ... . . . .. . . .. .. . . L t . Gen. Henry H . Arnold 
Chief of Air Staff ... .. . . .. . . .... .... . . .. . . ..... . . .... ..... Brig. Gen. Millard F . Harmon 
Personnel (A-r) . . . .. . .. . . .... . . . .. . . . . .. . .. . .. . .... . .. .. .... . .. Col. F. Trubee D avison 
Air Intelligence (A-2) ... . .... . .. . ... .... . . ........ . .. . . . .. . . . . . .. . Col. Robert L. \ a Ish 
Training and Operations (A-3) .. . . . . . . . . . . . . . . . . . . ... .... . ..... Col. Hoy t . Vandenberg 
Material and Supply (A-4). . . .. . .. .. . ... ... . .. . ..... ... .. . . . Col. Thomas J . Han ley, Jr. 
Plans (A-s) ....... . .. . ... .... . . ........ . ..... . ..... .. . . . . ....... Col. Howard A. Craig 
Air Adjutant General. . . ... . .. . .... . . ... . . .... . ..... . . . .... . .. .. . . .... Col. \V. \V. Dick 
Flying Training Command ... . . .. . . . . . ... . .......... . .. . . ... Maj. Gen. Darton K. Younl 
Technical Training Command . . .. . . . . . ... . ...... . ... . ... . ... Maj. Gen. \ alter R. \ eaver 
Materiel Command . . ..... ...... ... . ... . . .. . . . . . ..... . .. . . .. .... Brig. Gen. 0. P. Echols 
Air Service Command .... . .... ... . . . .... . . . . . . .. . . .. . .. ... Brig. Gen. Henry J . F. Mi ller 
Ferrying Command . . . .. . . ~ ... . . . ... ... . . . . . . ... .. .. ......... . . . Brig. Gen. Robert Olds 
First Air Force . . ........ .. . . .. . .. .. . .. . .. .. . . . .. . . . ......... Brig. Gen. Follett Brad ley 
Second Air Force ... . ... . . . . .. .. . .. . . . . ..... .. . . . . .. . . ... Maj . Gen . Frederick L . 1arlin 
Third Air Force . . .. . . ... . . .. . . . . . .. . .... . . .. . ...... . ... .... Brig. Gen. Wa ller H . F rank 
Fourth Air Force . ... . .... . . . .. . ....... . ........ . . . . . .... .. Maj. Gen. George C. Kenney 

THE WAR PRODUCTION BOARD 

Chairman . . .. ... .................. . .. . . ..... .. .. . .... . .. .. . .. .. .. .. Donald M . Nelson 
Secretary of War . . ... . . .. . .... .. ... .. . ..... . . . . . . ... . ... . . ...... . .. . Henry L. Stimson 
Secretary of Navy ... .. . .. .. .. . . . . .... . . .. . . ... ... ..... . ..... . ...... . . ... . Frank Knox 
Federal Loan Administra tor . ... ..... .. . .... . .. . ..... .. . .. .. ... . ... . . .... J esse H. Jones 
In Charge of Production .... . . .. . . .. . . . . ... . .. . .... . . ... .. . Lt. Gen. WilliamS. Knudsen 
Chief of Labor Division . .... .. . . ..... . . .... . .... .. .. . . . ......... . ... ... Sidney H illman 
Administrator of 0. P. A .. ....... ... . ..... . .. . .. . ....... . . .. .. . . .. ... .. Leon Henderson 
Chairman of the Board of Economic Warfare .... ............ . . ... .. . .. . Henry A. Wallace 
Special Assistant to the P resident Supervising in Defense Aid P rogram ... . . Harry L. Hopkins 

Production Division 
Director . .. . ... . ......... . ... . ..... . ... .. . ... . .. .. .. .. ... . ... . . .. ... .. \V. H . H arrison 

Aircraft Branch 
M. C. Meigs . .... ..... ... . . .... . . . .. .. . . .. ... . . .. . . ..... . .. . . . . . . . . . .... ... . . . . Chief 
T. P . Wright. .. .. ................. . ........ ... .... ... . . . . .. . .. . . .... . . Assistant Chief 
Lt. Col. E. M. Powers .. . .... . .. ...... .. . . ... . . . .. . .. .... .. .... . . . .... Engineering Unit 
A. E. Lombard, Jr . . . ... . .. . . . .. . . . . . .... . ..... . .... .... . ... . . Production Planning Unit 
H. R. Boyer . . . . . .. .................... .. .... ... . . . ... .... . .. .... . Manufacturing Unit 
Joint Air~raft Co~mittee . .. ... ..... ... .. .. .. . .. .... Army, Navy, Treasury, British, OPM 
T . P. Wnght, Chatrman . . . . ... . .. . .. ... . .. .. . ... . ...... . Standardiza tion Sub-Committee 
Lt. Col. D. G. Lingle, Recorder ..... . ...... . . . ........ .. . . Standardization Sub-Co=ittee 
A. E. Lombard, Chairman . . ..... . . . .. .. ... . ... .. ..... . . . . .... Alloca tion Sub-Committee 
C. Clay Crawford ..... . .. .. .. ... . .. ... .. . .. . ...... . .. ... . .. . . . . . . .. . Priority Specialist 
A. 0 . Pierrot. . .. . · · · · · · · · · · · · · . · . . . . . .... . .. .... .. ..... .. . .. . Chief of Foreign Contacts 
R. E . Lees . . . .. . . . · · · · · · · · · · · · · · .. .. . . . .. . ....... . .. . . .... . .. Chief of Priorities Section 
T. H. Lowry . . . .. ·· · · ·· · ·· · ; ····· · . . . ... . .. . . . . ..... . ... Administrator, Scheduling Unit 
H . A. Shaffer .. . ... .. .. ... ... . .. .. ...... .. ... . . . . . . . .. . . .... .. .... . Aircraft Consultant 
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BIGB-JILTITUDE INTEBCEPTOB JIIBCBJIPT 

Republic P-47 THUNDERBOLT 

Republic P-43 LANCER 

BE PUBLIC AVIATION 

~ 
~ 

REPUBLIC AVIATION CORPORATION 

FARMINGDALE, LONG ISLAND, N.Y., U.S. A. 
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BUREAU OF AERONAUTICS, U. S. NAVY 

Washi ng ton, D. ·. 

F rank Knox, ecretary of the Tavy 
J a mes V. Forres ta l, "nder ecrelary of the avy 

Artemus L. Gates, Assistant ecretary of the Navy for Air 
Ra lph A. Bard, i sis tant ecre t.ary of the avy 

Chief of Bureau . . . . ... . .. .. . . . ... . .... . ... . .. .. . . ...... . . Rear Adm ira l John H . Towers 
Assistant Chief of Bureau . . . .. . . . .. . . . . . . . ... . . .. . ... . . . . . .. Capta in D eWitt . Ramsey 

U. S. FOREST SERVICE 
DEPARTMENT OF AGRICULTURE 

Washington, D . C. 

Claude R . Wickard, Secretary of Agriculture 

Acting Chief of the Forest Servi ce: Earle 11. Clapp 

Northern Region .. . . ...... .. . ... . . .. . ... .. . . ... Headquarters : Missoula , !\font. 
Evan \V. Kelley , Regional Forest r 

Rocky Mountain Region .•. . .. . . . . . . . . . . ....... .. Headquarters : Denver, Colo. 
Allen . Peck , Regional Fores ter 

Southwestern Region .... . . . . . . . . . . .. .. . . . .. ... .. Headquarters : Albuq uerque, . M. 
frank C. \V. Pooler, Regional Forester 

Intermountain Region .. . ....... .. . . . ... . . . . .... . Headq ua rters : Ogden , Utah 
C. . Woods, Regional Forester 

California Region . . . . . . ·, · . ... . .. . . . .... . .. .. ... . Headq uarters : San F ra ncisco, Ca lif. 
·S. D. Show, Regional Forester 

North Pacific Region ... . . . . . . . . . . . ... . .. Headqua rters: Port land, Ore. 
Lyle F . Watts, Regional Forester 

Eastern Region . . . . . . . .. .. . . . .. . . . . . . .... . .. . . .. Headquarters : Phi ladelphia, Pa. 
R. M . Evans, Regional Forester 

Southern Region . . . . . . .. .... . ... . ... . . . . . . . . .. . . Headq uarters : Atlanta , Ga. 
J oseph C. Kircher, Regional Forester 

North Central Region . . . . . . . . .. . . .. . . ..... . . . ... Headquarters : M ilwaukee, \Vis . 
J ay H. Pri ce , Regiona l Forester 

Alaska Region . .. . . . ... . . . . . . . .. . ... . . . . . . . . . . . . Headquarters: Juneau , Alaska 
B. Frank Heintzleman, Regional Forester 

FEDERAL COMMUNICATIONS COMMISSION 

Washington, D . C. 

Commissioners 

James Lawrence Fly, Chairman 
Paul A. Walker T. A. M . Craven 
NormanS. Case Ray C. Wakefield 
George Henry Payne C. J. Durr 
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EDO FLOAT GEAR 

EDO AIRCRAFT CORPORATION 
'i::r Manufacturers of all-metal seaplane floats and float gear for military, com mer- 'i::r 

cial and private aircraft. Contractors to the U. S. Novy and Foreign Air Forces. 

418 SECOND STREET, COLLEGE POINT, NEW YORK, U. S. A. 
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NATIONAL ADVISORY COMMITTEE F O R AERO NAUTICS 

xsoo New H ampshire Avenue, . \V., Washing ton, D. C. 

Laborator ies, Langley Field, Va. ; MofJett Field. Ca lif.; leveland, 0. 

Created by act of Congress approved Ma rch J , 1915 , for the supervision and d irec ti on of 
the scientific s tudy of the problems of flight. I ts membership was increased to 15 by act ap
proved March 2, 1939. The members are appointed by the President, and serve as such witho ut 
compensation . 

J erome C. Hunsaker, Sc.D. (Chairma n) , 
Massachusetts Institute of Technology, 
Cambridge, Massachusetts. 

George J . Mead, Sc.D. (Vice Chai rman), 
West Hartford, Connecticut. 

Charles G. Abbot, Sc.D., Secreta ry, Smith
sonian Institution. 

Henry H. Arnold , Lieutenant General, United 
States Army, Commanding Genera l, Army 
Air Forces. 

Lyman J . Briggs, Ph .D ., D irector, · rational 
Bureau of Standards. 

Vannevar Bush, Sc.D ., President , Carnegie 
Institution, Washington, D. C. 

Donald H. Connol.ly, Brigadier Genera l. 
William F . Durand, Ph .D ., Stanford Univer

sity, California. 

Oliver P. Echols , Brigadier General, nit ed 
States rmy, Ma teriel om mand, rmy 
Air Forces. 

Rober t H. Hinckley, .B., s istan t ccre
tary of Commerce. 

'ydney 1. Kraus , Captain , nited Sta t 
Navy, Bureau of Aeronaut ics, 1avy D e
partment. 

Francis W. Reichelderfer, c. D ., Chief, 
United States Weather Bureau. 

J ohn H. Towers, Rear Admira l, nitcd ta tes 
Navy, Chief, Bureau of Aeronautics, avy 
D epartment. 

Edward \Varner, Sc.D., Civil Aeronautics 
Board . 

Orville Wright , Sc.D ., D ay ton , Ohio. 

George W. Lewis, Sc.D., Director of Aeronautical Research. 
_ John F . Victory, LL.M., Secretary. 

Edward H. Chamberl in, Assistant Secretary. 

H enry J. E . Reid, E ngi neer-in-Charge, Langley Memorial Aeronautical Laboratory, Langley 
Field, Virginia . 

Smith J. D eFrance, Engineer-in-Charge, Ames Aeronautical Laboratory, Moffett F ield, 
California. 

Edward R. Sharp, Administrative Officer, Aircraft Engine Research Laboratory, Cleveland, 
Ohio. 

POST OF FICE DEPARTMENT AIR MAIL SERVICE 

Washington, D . C. 
Postmaster General... . ... ............ . .. . ....... . . . . . ... . Frank C. Walker 
Second Assistant Postmaster General. .. .. . . . ... . . . . . . . . . . . . . . . . . . . Smith W. Purdum 
Deputy Second Assistant Postmaster General. ... .. . . . .. · . . . . .. . . . . . . . . .... John E . Lamiell 

Dom cst ic Air Mail Service: 

Superintendent. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... Roy M. Martin 
Assistant Superi ntendent ..... .. .. .. .. . . . . . .. . .. ..... . . . . ... Charles M . Knoble 
Assistant Superintendent, New York, N.Y.. . .... . . ...... . ...... W. H . Nichols 
Assistant Superintendent, Chicago, III.. . . . ... . .. ........ . ... . J . A. Cruickshank 
Assistant Superintendent, Atlanta, Ga. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . B. H . Lockett 
Assistant Superintendent, Fort Worth, Tex .. . ... . . . . ..... .. . . . . . .. . . ... A. C. Hodges 
Assistant Superintendent, San F rancisco, Calif.. .. . : . . . .. . .... . . . .. .. A. 0 . Willoughby 
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A ssemblies to meet 

ARMY & NAVY 

re quire me nts from 

c:tctr . 

SPECIAL ASSEMBLIES 
lor Special Applications 
made to indiv idual speci
ftcations . 

:.t" in diam-

ECfiO 

GENERAL CONTROLS 
AIRCRAFT TYPE ELECTRIC VALVES 

Provide The Solution To 
Pilot Supervisory, Pressure 
and Temperature Problems 

O p erate in a ny posi tion; 

una ffected by vibra tion or 
accelerat ion; save weight, 

space o nd t ubi ng . Type 
AV-1 (shown) desig ned for 
engine priming, oil dilution 
o nd fue l control to heaters. 
Com plete line includes a ir 
croft hydraulic va lves and 

h ig h p ress ur e se le ctor 
valves fo r all se rvices and 
pressures. W rite for deta ils. 

r~ .... IIIWI!I 
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U . S. DEPARTMENT OF COMMERCE 

CIVIL AERONAUTICS ADMINISTRATION 

Washington, D . 

J esse H. Jones, ecretary of Commerce 
Wayne C. T aylor, nder ecretary of ommerce 

Robert H . Hinck ley, Asst . ecreta ry of ommerce 

Administrator of Civil Aeronautics (Acti ng) . . . . . . . . . . . . . . . . . . . . . . . . . . . . ha rles I. tan ton 
Deputy Administ ra tor (Acting) . ....... .. . ... . . . .... . ... . ... . ....... .... . . .. A. . Koch 
Executive Office r . . . . . . . . . . ... . .. . ....... ... . . . .. . . .. .... .. . . .. . . . . .. A. E. tockbu rger 
General Counsel. . . . . . . . . . . . . . . ....... .... . . . .. . ......... . ... .. .. . .... . . . . R . E . E lwell 
Regional Manager at La rge . .... . . . . .... . .. . . ... . . .. .......... .. .... .. .. .. H . 1•. Rough 
D irecto r of Information a nd Sta tistics . .. ... . .. ..... . .. . .... . . . . . . .. . . . . .. Roscoe \ right 
'Director of Federal Airways . . . . . .. . . . ... . . . ..... . . ...... . . . . . . .. . . .. .. . . . T. B. Bourne 
Di rector of Safety Regulation (Act ing) .. . . .. .. . . .... .. . . . . . . ... . . . . . .. .. . . . J . F . Warli ck 
Director of Airports.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B. Donaldson 
Director of Civi lia n Pi lot Tra ining . .. ... . . . . . .. .. . .. . ... .. . . . .. . .... .. .... . . J . P . Morris 

Regional Managers 
Region I New York , ew York . . .. . ... .. . . . ... . . . . . .. . . . . . ... . .. . . . .. J. E . ommers 
Region II Atlanta, Georgia . .. ..... .. . . . ... . . . . . . . . . . . . .. ... . . . . . . . .. . . . . G. \V. est 
R egion III Chicago, Illinois . .. . . .... . . . .. . . .. ... ... . . . .. . . . . .. . .. .. .. .... H. R . eely 
Region IV Fort Worth , Texas . .. . .. ... ... . .. .. . ... . . . . . . . . . . . . . . . .. . . . . . . L . C. E ll iott 
Region V Kansas City, Missou ri ... . .. . .. . ..... ... ... . . . . . . .. . . . . . .. . Leonard J urden 
Region VI Los Angeles, California . . .. . . . . . . .. . . . . . .. . .. . ... ... . ... . . . . . ] . . :Ma rriott 
Region VII Seatt le, Washington . . . . . . . . . . . . . . ... . . . . . . . .. . .. . . . . . . . .. . R . D . Bed inger 
Region VIII Anchorage, Alaska . . . . . .... . . .. .. .... ... . . . . .. . . .. . . . . . . . . . . M. . Hoppin 

CIVIL AERONAUTICS BOARD 

L. Welch Pogue .. .... ... . . . . . . . . . .. . .. . . .. . .. . . . . . . .. . . . .. . . . . . . .. . . . . . . . .. Cha irma n 
George P . Baker ... . . . ... . . . . . . . . ... . . . . . ... . . .. . . .. . . . .. . . . ... . . . . . . . . Vice-Cha irm an 
Harllee Branch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . {ember 
Oswald Ryan ... . . . . ... .. . . . .. ... . . . . . . . . . . .. .. . . . . . . . . .. . . . . . ... . . . . .. . . . . . . Member 
Edward P. Warner. . . .. .. . . .. . . . ... . . .. . . . . .... . .. . . . ......... . . . . . . . . . . . . . .. Member 
Darwin Charles Brown .. . . . .. . . .. . . . ... . . . .. . .. .. . . . . . . . . . . .. . ... . . . ... . . . . . Secretary 
George C. Neal. . . . ... . ... . .... . .. . . .... . ..... . .. . .. .. .. . . ... . . . . . .... General Counsel 
R . W. Stough .. . .. . . ... . . .. . .. . . . . .. .. . . .. .. . . .... . . . . . . . . .. D irector , Economic Bureau 
J erome Lederer .. . . . .. . .. . ... . . . . .. . .. ... . . . . .. ... . . ... . .. . . . . . Director, Safety Bureau 

Safety Bureau Branch Offices 

Allen P . Bourdon ... ... . . .. . ... .. . . .. . .. . . . .... . Investigator in Charge, New York, N . Y. 
Richard C. Hughes . .. .. . ... . . . . . .... . . . . ... . . ... . . Air Safety Investigator, Boston, M ass. 
Bruce C. Pettigrew . . .. .. . .. . . .. . . . ... . ... . .. . . . . . . Air Safety Investiga tor, Newark, N . J . 
Herbert V. Shebat. .... . . .. . . ... .. .. . . . .. ... .. . .. . Air Safety Investigator, Pittsburgh, Pa. 
Charles S. Collar. . .... . . . . .. . . ... . . . .... .. .. .... . Air Safety Investigator, Baltimore, Md. 
J ames N . Peyton ....... . . . . . . . ... . · . . . .. . . . .. . . . . ... Investigator in Charge, Atlanta , Ga. 
Thomas Fowler. ... . . . . . . . . . . ... . · . ·· . .. . . ... . . . ... . Air Safety Investigator, Atlanta, Ga. 
William A. Butters . .. . . . . . .. .... . ..... . . . . .... . . . . .. Investigator in Charge, Chicago, Ill. 
E rvin N . Townsent ... . . . . . . . .. . . · · · · · .. . ... .. . . .. Air Safety Investigator, D etroit , Mich . 
Earl L. Smith . . .. . . . .. . . . . . .. .. . . . . · . . .. .. . . . Air Safety Investigatqr, Minneapolis, Minn. 
John F. Buckman . . ... . . . . . . . .. . . · .· . .. .. ... . . .. . . . . Air Safety Investigator, Chicago, Ill. 
Ralph A. Reed .... .. . .. . . . ... · · · · · · · · · . . . . . .. . . Investigator in Charge, Fort Worth, Tex. 
Alexander E . Cabana . .. . . .. . . · · · · · · · · · · · .. . . . . . Air Safety Investigator, Fort Worth, T ex. 
R . P. Parshall . . ....... . . . .. · · · · ·· ·· · · · · · .. . . . . . Investigator in Charge, K ansas City, Mo. 
Raymond B. Quick . . . . . . .. . . . . ·· ·· ·· · · · . . . . . .. . Air Safety Investigator, Kansas City, Mo. 
Warren E . Carey . . . . . .. .... . · · . · · · · · . · .. . . .. Investigator in Charge, Santa Monica , Calif. 
Perry Hodgden .. . . .. . . . . . . . . · · · · · · · · · · · .. . .. . .. . Air Safety Investigator, Oakland, Calif. 
Earle R . Mitchell . ...... .. . . . . . . . . .. . . . . ..... Air Safety Investigator, Santa Monica , Calif. 
Leon D. Cuddeback . . .. .... . . . . · · ·· ·· . .... .. .... . . Investigator in Charge, Seattle, Wash. 
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AVIATION'S MOST DISTINGUISHED 
SCHOOL OF AERONAUTICS 

PE I AL I ZI NG I N 

AERONAUTICAL ENGINEERING 
A D 

MASTER AVIATION MECHANICS 

<IIIJ R1111l.SJ; ~ WRIIGI~I1f' 
1r~€1~1MII<<AII., ~ IIM1Jj1f'll1f'IIIJ1f'E 

""·· 
GRAND CENTRAL AIR TERMINAL • 1230 AIRWAY • GUNDALE (LOS ANGELES) CALIFORNIA 
ONDER PERSONAL SUPERVISION OF M.IJDR C. C. MOSELEY, OWNER, SINCE ITS ESTABUSHMEHT IN 1929 
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LITIELFUSE1 Rrst to make aircraft tus es 
for oircrott, has esto blish e d th e 
STAN DARDS for Mechanical Strength, 

Resistance to Fatigue , V ibration Life. Th ese ore 
factors of littelfuse Anti- V ibration li tte lfuses-not 
··equival ents" 

1-LITIELFUSE ELEMENTS TWISTED AT 90°, 
effectively brace against severe vibration. 

2-LITIELFUSE "GOOSENECK" takes up con
traction and expansion, prevents crystallization
fuse failure. 

3-LITIELFUSE LOCKED C AP CONSTRUCTION 
pot.) holds cop to fuse against oil shattering. 

We make Aircraft Fuses, Fuse Posts, Fuse Mountings, 
Circuit Breakers, Aircraft Specialties. Send for com
plete Catalog. 

E ·yr 

THERMOS WITCHES 
FOR THE AIRCRAFT INDUSTRY 

Fire protection and detection, control of 
heating systems, oil pre-heating, te mpe ra
ture control of food containers . . . here 
is where the Fenwol Thermoswitch is serving 
America's aircraft industry. 
Rugged, compact, depend
able ye._ precise, the Fen
wei Thermoswitch may be 
th e answe r to your heat 
control problem. 

~ 
INCORPORATED 

240 MAIN ST.'ASHLAND. MASS. 
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NOW EQUIPPED TO SERVE YOU 
* 

AIRCRAFT ACCESSORIES 

* 
AIRCRAFT PARTS 

* 
GENERAL MACHINED PARTS 

* 
We "Keep 'em Flying " 

* 
MECHANICAL PRODUCTS, INC. 

618 North Mechanic Street, Jackson, Michigan, U.S. A. 

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 LefeyeHe Avenue 
New York, N. Y. 

CA M BR I DGE 
AERO MIXTURE INDICATORS 

A flight instrument prav,;ding the 
pilot with a conti1mous indication 
of fuel-air mixtttre, e11abli1Jg opti 
mum engine performatue, max-i
mmn crtt ·St>ng raditts, payload 
and safety. 

AERO OXYGEN ANALYSERS 
E XHAUST GAS TESTERS 

VIBROGRAPHS 
EWING EXTENSOMETERS 
FABRIC PERMEAMETERS 
ELECTROCARDIOGRAPHS 

and 
MANY OTHER 
INSTRUMENTS 
OF PRECISION 

• Write f or B ulletins e 
CAMBRIDGE INSTRUMENT CO., INC. 
3732 Grand Central Terminal 

N ew York, N.Y. 
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CONGRESSIONAL COMMITTEES INTERESTED IN AVIATION 

Standing Committees of the n th ongress, second session, 1942 

Senate 

Carter Glass 
Kenneth McKellar 
Carl Hayden 
Elmer Thomas 
Millard E . Tydings 
Richard B. Russell 
Pat McCarran 
John H. Overton 
John H. Bankhead, 2d 
Joseph C. O'Mahoney 
Wall Doxey 
Burnet R. Maybank 

Burton K. Wheeler 
Ellison D . Smith 
Robert F. Wagner 
Alben W. 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 
Dennis Chavez 
Allen J. Ellender 
William H. Smathers 
James M. Mead 
Lloyd Spencer 

Appropriations 
(D) Harry S. Truman 
(D) Theodore Francis Green 
(D) Francis Maloney 
(D) Dennis Chavez 
(D~ J ames M. ·fead 
(DD Gerald P . Nye 
( Styles Bridges 
(D ) Henry Cabot Lodge, Jr. 
(D) Rufus C. Holman 
(D) Chan Gurney 
(D ) C. Wayland Brooks 
(D ) Wallace H . White, Jr. 

Interstate Commerce 

Fn~ 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 

D . Worth Clark 
Ernest W. McFarland 
J ames M. TunnelJ 
Wallace H . White, Jr. 
Warren R. Austin 
Charles W. Tobey 
Clyde M. Reed 
Chan Gurney 
C. Wayland Brooks 
Henrik Shipstead 

Military Affa irs 

(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 

J ames E. Murray 
Harley M . Kilgore 
Albert B. Chandler 
Warren R . Austin 
Styles Bridges 
Chan Gurney 
Rufus C. Holman 
John Thomas 
Henry Cabot Lodge, Jr. 

Naval Affairs 

(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D} 

Allen J. Ellender 
Scott W. Lucas 
James M. Tunnell 
James J . Davis 
Hiram W. Johnson 
W. Warren Barbour 
Alexander Wiley 
Ralph 0. Brewster 

Post Offices and Post Roads 

{D) Pat McCarran 
(D) Sheridan Downey 
(D) James J. Davis 
(D) Clyde M. Reed 
(D) John Thomas 
(D) Hugh A. Butler 
(D) William Langer 
(D) Raymond E. Willis 
(D) Eugene D . Millikin 
(D) 

(D ) 
(D ) 
(D ) 
(D ) 

) 
(R ) 
(R ) 
(R ) 
(R) 
(R ) 
(R l 
(R) 

(D ) 
(D ) 
(D) 
(R ) 
(R) 
(R ) 
(R) 
(R) 
(R) 
(R) 

(D ) 
(D) 
(D ) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 

(D) 
(D) 
(D) 
(R) 
(R) 
(R) 
(R) 
(R) 

(D) 
(D) 
(R) 
(R) 
(R) 
(R) 
(R) 
(Rl 
(R) 
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"rcnlft plants using Gc>noral Multiple Riveting Eq uip

men .-.port savings in oxcoss al 200% 

me had of ri eting. 

A *Gcno~l* onginc~tr will be glad to submit rccommen

da1ions for your plant. 

DESIGNERS ENGINEERS 

MANUF,ACTURERS 
RUBBER PRODUCTS 

FOR THE 
AIRCRAFT 
INDUSTRY 

RUBBER BUMPERS 
Brodley Hommer, 
Drowing Die , 
Door Check, Screw 
T ock ond Recess 

RUBBER STOPPERS 
RUBBER CORKS 
EXPERIMENTAL 

WORK 
EXTRUDED PARTS 
GASKETS ond 

WASHERS 
GROMMETS 
MOLDS 
MOLDED GOODS 
ROLLS 

Rubber Covered 

SHEET RUBBER 
SLAB RUBBER 
SPRING RUBBER 
SPONGE RUBBER 
TIRES: 

For Bond S.w 
Wheels, Wore
house, Hond Truck 

TUBING 
TUBING MACHINE 

PRODUCTS 
All Speciol Shopes 

VACUUM CUPS 
WASHERS, GAS

KETS, RINGS 

Writ~ For Catalog 42 
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CONGRESSIONAL COMMITTEES INTERESTED IN AVIATION 
(Continued) 

Clarence Cannon 
Cl.ifton A. Wood ru m 
Louis Ludlow 
Malcolm C. Tarver 
J ed Johnson 
J . Buell . nyder 
Emmet O'Neal 
George \V. Johnson 
J ames G. crugham 
J ames M. Fitzpatrick 
Louis C. Rabaut 
David D. Terry 
John M. Houston 
Joe Starnes 
Ross A. Collins 
Charles H. Leavy 
Joseph E. Casey 
John H. Kerr 
George H. Mahon 
Joe Hendricks 

Clarence F. Lea 
Robert Crosser 
Alfred L. Bulwinkle 
Virgil Chapman 
Will.iam P. Cole, Jr. 
Edward A. Kelly 
Herron Pearson 
Lyle H. Boren 
Martin J . Kennedy 
Charles L. South 
James P. McGranery 
Donald L. O'Toole 
Luther Patrick 

Andrew J . May 
R. Ewing Thomason 
Dow W. Harter 
Charles I. Faddis 
Andrew Edmiston 
Edwin M . Schaefer 
Matthew J . Merritt 
J ohn M. Costello 
Overton Brooks 
J ohn J. Sparkman 
Paul J. Kilday 
Carl T. Durham 
Wi!l.iam J . Fitzgera ld 
E. C. Gathings 

Carl Vinson 
Patrick Henry D rewry 
Leonard W. Schuetz 
William H. Sutphin 
Joseph B. Shannon 
Warren G. Magnuson 
Lyndon B. Johnson 

House of Representatives 

Appropriations 
(D) Harry R. heppard 
(D) Butler B. Hare 
(D) Harry P. Beam 
(D) Albert Thomas 
(D) Vincent F. Harring ton 
(0 ) John Taber 
(0 ) R ichard B. Wigglesworth 
(D) \V. P. Lambertson 
(D) D . Lane Powers 
(D) J. Wi ll iam Ditter 
(D) Albert E . Carter 
(D) Robert F. Rich 
(D) Charles A. Plum ley 
(D) Everett 1. Dirksen 
(D ) Albert J . Engel 
CD ) Karl Stefan 
(D) Francis H. ase 
I D) Frank D. Keefe 
(D) Noble J . J ohnson 
( D) Robert F . Jones 

Inters ta te a nd Foreign Commerce 

(D) Rudolph G. Tenerowicz 
(D ) J a red Y. Sanders, Jr. 
(D) Charles A. Wolverton 
(0) Pehr G. Holmes 
(D) B. Carroll Reece 
(D) J ames W. Wadsworth 
(D) Charles A. Halleck 
(D) Oscar Youngdahl 
(D) Carl Hinshaw 
(D) Clarence J. Brown 
(D) Richard M. Simpson 
(D) George A. Paddock 
(D ) 

Military Affairs 

(D) 
(D) 
(D) 
(D) 
(D) 
(D ) 
(D) 
(D) 
(D ) 
(D) 
(D) 
(D) 
(D) 
(D) 

Bolivar Pagan 
Clifford Davis 
Anthony J. Dimond 
Walter G. Andrews 
Dewey Short 
Leslie C. Arends 
Charles R. Clason 
J. Parnell Thomas 
Paul W. Shafer 
Thomas E. Martin 
Charles H . Elston 
Forest A. Harness 
Samuel W. King 
Ivon 0 . Fenton 

Naval Affairs 

(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 

WilliamS. Jacobsen 
Michael J . Bradley 
Beverly M. Vincent 
Ed. V. Izac 
Thomas A. F laherty 
Lansdale G. Sasscer 
Lawrence E. Imhoff 

( D ) 
( D ) 
{0 ) 
( D ) 
{ D ) 
( R ) 
( I{ } 
( R ) 
( I{} 
( R l 
(Rl 
( R } 
( R ) 
(R} 
( R ) 
{Rl 
( I{ 
( R } 
(R} 
( R ) 

(D) 
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N ow 
A DZUS FASTENER 

'~ 
' I 

rATDf'Tif_'O 

v . 1 . AH D roiU'l COl" c:oc.n cnul'• 

FOR EVERY REQUIREMENT 
19 N ew typ c:s o f Dzus F.,, eners hove been odded to the line to mee t the demo nd fo r IMger ond 
sm llc r sizet. Thev ore now ovoilobe in sizes ronging from 3 / 16" to 7/ 16" body d iomete:r dnd 
in " voridy o f heo d styles. 
Any longth of Fas tener C4n be provided to dccommodotc the m tariol thick nns used . 
Th is r<:mo rkoble: auort er-turn1 self-locking Fostener is simple to instoll, rdpid ond pasitive in oper
dtion ond exception lly d uro ole. It is immune to vlbrotio n, passesses s reot strength, dnd, whe n 
properly inst.olled , is p e:rmonently .. tt ched. 

If y o u h ave a Fa t e o in.-. p robl e m let u hel p you s olve i t . 

Write today for our new Catalog D-1 

DZUS FASTENER CO., Inc. 
Babylon, New York 

This is the 

AIRCRAFT YEAR BOOK 
FOR 1942 

Buy it for 
Your fr iends 

Your customers 
Your salesmen 

Y our shop employees 

********* 
Write us for prices 

m quantity lots. 

Aeronautical Chamber of Commerce 
of America, Inc. 

30 Rockefeller Plaza, New York, N . Y. 

LI BERTY 
A IRCHAFT PHODUCTS CORP. 

M anufa cturers o f Aircraft Products 
Farm lngdolc Long Island N ew York 

PRECISION machine parts - tools -
production machine parts to order

screw machine products - milling and 
gear cutting work - engine cylinders, 
pistons, crankcases - heat treatin_g and 
carburizing in electric furnaces wtth at
mospheric control - cadmium plating 
and anodizing aluminum alloy parts -
aircraft sheet metal work - wing assem
blies- tail surfaces- pontoons- bomb 
racks - complete aircraft doping and 
finishing work. 

Robert S imon, Pres ident 
George H. Hauser, Vice Pres ident 

William G. Holman. S ecretary 
William Ochse, 1l1"achine S hop Superintendent 

E lmer A . Jl1atzen, Purchas ing Agent 

=Phone FArmingdale 1200 = 
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CONGRESSIONAL COMMITTEES INTERESTED IN AVIATION 

(Cont inued) 

J a mes J . Heffernan 
Anthony J . D imond 
L. Mendel Rivecs 
Melvin J . Maas 
J ames W. Mot t 
W. Sterli ng Cole 
George J. Bates 
Willia m E . Hess 

M il ton A. Rc;mjue 
Thomas G. Bur h 
Mar tin L. Sweeney 
Arth ur W. Mitche ll 
B. F rank Whelchel 
J. Harold F lan nery 
D avid J . Ward ' 
H arry L . Haines 
Airne J. Forand 
George D . O'Brien 
Greg Holbrock 
J. Percy P riest 
J amie L. ·w 11i tten 

Naval Affairs (Continuod ) 

(D ) Arthu r D. J enks 
(D) J ohn Z. Anclcrson 
(D ) j ames \\'olfend n 
(R) \ ' ill iam \\ . Black ncy 
( R} William If. \\' heat 
(R ) \\'a rd J ohnson 
(R) . amuel \\' . !-;. ing 
( R) 

Pos t Offic e nnd Pos t Roads 

(0 ) Fra ncis J . :. tyers 
(D ) Louis J . 'apozzo li 
(D ) fred A. ll a rtley, J r. 
(0 ) E. Harold lu ll 
(0 ) oah M . lnson 
(0 ) Ben F. J ensen 
(0 ) J ohn J en nings. J r. 
(0 ) harles L. Gerlach 
(D ) H . Carl Andersen 
(D ) Robert A. Gra nt 
(D) Margaret Chase Smith 
(D ) Walter C. P loeser 
(D) 

AVIATION WRITERS ASSOCIATION 

c/o Aero Digest , SL S Madison Avenue, New York , N . Y. 

Officers 

( R ) 
( R ) 
( R ) 
( R ) 
( R ) 
( R ) 
( I{ ) 

( [) ) 
(D) 
( R ) 
( R ) 
( R ) 
( R ) 
( R ) 
( R ) 
( R ) 
( I ) 
( R ) 
( R ) 

President . . . . . . . . . . . . . ... . . . .. .. . . . . . . . ...... . .. . . .. . ..... . . . .. . .. . .... D evon Fran cis 
Vice President . . . . . . . . . . ... . ...... .. .. . ... . . . . . . . . . .. . .. . .. . . . .. .. . . . . lVl auri cc R oddy 
Vice President. .. . . .. .... . . .. .. . . . .. . . . ... . .. . .. ... . . . .... . . .. . ... . .. . .. Selby Calkins 
Secretary and Treasurer. ... . . .. .. .. ... . ... . . .. . .... . .. . . . . .. . . .... . M ichael H . Froelich 

Governors 
RobertS . Ball .. .. ... . ..... .. .. . . . . . . . ... . ... . . .. . . . . . .. . . . . . . . . . . . . . .. Detroit , M ich. 
Selby Calkins . . .. . . . . .. . . . . .. . .. .. . . . . . . .. . . . . . . . .. . . . . . . .. .. . . . . .. Los Angeles, Cali f. 
Justin D. Bowersock . .. . . . . . ... .. .. . ..... .. .... . . . . ... . .... . . . . ...... Kansas City , Mo. 
Albert D. H ughes .... . ....... . .. ... . . . . . . .. . . . .. . ..... . .. ... . .. .... . ... . Boston, M ass. 
Wayne Parrish .. . .. . . . .. . . . . .. . .. . . . . . . .. . . . . ... . . . .. . . .. . . . . . .. . . . Washington, D. C. 
Dick Kirschbaum . . . . . . . . . . .. . . . . . . . . . .... . . . . ... . .. . . . .. . . .. .. . . ... . ... Newark , N.J. 
M aurice Roddy . .. . ..... . . . . . .. . .. . ....... . .. . . . . . . . . .. . . . . . . ... .... . .... Chicago, Ill. 
George E. Haddaway . . . . . . . . . ... .. . . . . . . .. ... .. . .. . . . . .. . . . . . . . . . . . .. . . . . Dallas; Tex. 
Howard Waldorf. .. . . . . . .. .. . . . . . . .. . ...... . . . . . . .. .. . ..... . . . ... . .. . . . Oakland, Calif. 
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e ARMAMENT & CABIN SUPER
CHARGING EQUIPMENT 

LAWRANCE~~ 
ENGINEERING AND RESEARCH 

CORPORATION 
LINDEN • NEW JERSEY • U.S. A . 

THE BUSINESS PAPER OFJ 
THE INDUSTRY 

Edited for the wartime requirements of 
the thousands of men who supervise the 
building of America's airpower. Its 
topAight editorial manpower is the 
largest, most strategically located, best
qualified group of editorial specialists 
in the aviation industry, 

-~-
A~A!~!!~ 
America'• OIJeJt Aeronautical Magcuine 

SOLAR 
Aircraft Corrtpany 

LINDBERGH FIELD 

Exhaust Man ifolds 
By 

SOLAR 
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DO A VITAL WAR JOB- QUICKER! 

YOU can install ACTUS HOSE CLAMPS the easy way . ... 
either before or after assembly-and any ACTUS Clamp will fit 

any size hose from 1 /2 " to 3 1 /2" . That's why they are specified 
equipment by many governments and manufacturers. For more facts 
write or wire Actus Products Corp., Mount Vernon, New York. 

ACTUS HOSE CLAMPS - LIGHTER- STRONGER- QUICKER 

u•n• RCG. U. S. P.-..T. O FF 

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. 
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T&W FORGINGS 
For the Aircraft Industry 
Drop ancl upH~t Forgings from a f!lw ounc!ls up to 800 pounds, 
carbon , alloy, and spedal steels. 

Forging c/ies; Completion of die:s in record time. 

M agnaflux Inspection for aircraft forgings. 

Engineering assistance by engineers who are familiar with a 
wide variety of aircraft equipment. 

Buy T & W Forgings. They Cost Less at the Point 
of Assembly. Consult a T &W Forging Engineer on 
Your Next Forging Job. 

s .. s. WHITE 
FLEXIBLE 
SHAFTS 
FO~ 

Combi na tions of Fluible Shafts, Fluib lo 
Cosings a nd Fittings for all Aircroft utot 
including tho foUo .... ing: 

REMOTE CONTROL-
of Rad io Tran smitiott, Roec~ivers , loop1, Rult, 
Tabs, Cowl Raps, Ban~ Ind ica ton, Bomb Sighh, 
Heat ing Rogistors, Air C onditioning and all 
othor equipment requiring remota control. 

rL-'.._1&..._-.POWER DRIVES-
for Tachomofon, Fuel Pumps, Variablo Pitch 
Propeller Governors,· Ammunition Ro unds 
Counton, Windshield Wipors and oil other 
drive n apparat-us. 

FULL ENGINEERING COOPERATION 

S.S.WBITE 
The S. S. WhUe Donlal Mlq. Co. 

INDUSTRIAL DIVISION 
Departmeru Y. 10 Easl 40th St .. New York. N.Y. 

N U M 8 E;R-A L L 
NUMBERING MACHINES 

For stamping 
Figures and 
Letters into 

Metal, Fibre, 
etc. 

SPEED UP and 
IMPROVE 
MARKING 
Furnished in 

Sizes 
1 /32"• to 3/8" 
With Three to 

Twenty Wheels. 
All the 

Airplane 
Manufacturers 

use our 
Machines for 

marking 
PARTS. 

Write us for) 
Catalog. 

NUMBERALL STAMP:& TOOL CO., INC. 
Huguenot Park, Staten bland, N. Y. 
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DIPLOMATIC SERVICE TO THE UNITED STATES 

The following foreign aeronautica l representa ti ves may be add ressed a t their r pcctive 
embassies in Washi ngton, D . C. 

Argentina .. .. . . .. .... Capt. Alberto D. Brunet , a va l and Air Attache. 

Austra lia . . . ... . ... . . . Rt . Hon. Richard G. Casey, D .. . 0 . , M . ., 1\ finis ter. 

Belgium . . ... . . . .. .. . . Coun t Robert van der t ratcn-Ponthoz , Ambassador E. and P. 

Boli via . . .. . ... .. . . . . . Col. Oscar 1\ foscoso, I ilita ry and Air Attach(!. 

Brazil. . . . . . . .. . ... . . . Lt. ol. Armado de ·ouza e l\i£ ello Ararigboia, Air Attache. 

Canada . . . . . . . . . . . . . . Ai r Commodore G. V. Walsh, f. B. E. , Air Attache. 

Chile . . .. . . .. .. . . . .. . Group Capta in Rafael aenz, Air Attache. 

China .. . . . . . . . . . .. . . . Maj. Gen. Chu Shih-mi ng, '[il ita ry Attache. 

Colom bia . .... .. .. . .. Col. Miguel J . Neira , Mi li tary Attache. 

Costa Rica . . ... . ... . . Senor Don Luis Fernandez , 1\lli nister. 

Cuba . . . ... .. .. . .. .. : Major Felipe Munilla , Milita ry and Ai r Attache. 

Dominican Republic ... Dr. Julio Vega Batlle, F irst ecreta.ry. 

Ecuador .. .. . .. .. . . . . Senor Capi tan Col6n E loy Alfaro, Ambassador E . and P. 

Egypt. .. . .. ... ... .. . Mahmoud Hassan Bey, E. E . and M. P. 

El Salvador . .... . . . . . Senor Dr. Don Hector David Castro, E. E . and 1\f . P. 
Great Brita in . . : .. . . . . Air Commodore H . N. Thornton, M . B. E ., Air Attache. 
Greece ....... ... ... . . Col. Sophocles E . Veniselos, Mili ta ry Attache. 
Guatemala . . . . . . . . .. . Senor Dr. Don E nrique L6pez-Herrarte, First Sec retary. 
Haiti ... . . ....... . .. . Major Roche B. Laroche, Mili tary Attache. 

Honduras . . . . .. . ... . . Sefior Dr. Don Julian R. Caceres, E. E . and M.P. 
Iran ...... . .... .. . . . . Major Hassan Aktarcendi, Assistant M il itary Attache. 
Lithuania ... . . . . . . . .. M r. Povilas Zadeik is, E. E . and M.P. 
Mexico ... . .. . . .. ... . Lt. Col. P. A. Jose Perez Allende, Ass' t M ilitary Attache for Air. 
Netherlands . . . . .... . . Col. F. G. L. Weijerman, Milita ry Attache. 
Nicaragua ... .. . . . . .. . Senor Dr. Don Le6n DeBayle, E. E . and M . P. 
Norway . . .. . . . . . . . . .. Commander Krist ian Ostby, Air At tache. 
Panama . .. . .. .. ..... . Senor Dr. Ernesto Jaen Guardia , Ambassador E. and P. 
Paraguay .. . . ..... . .. Senor Dr. Juan Jose Soler, E. E . and M. P . 
Peru . . .. .. . . .. .. . . . . . Lt. Col. Jorge Sarmiento, Military Attache. 
Poland . . . . . . ... ... . .. Col. Wlodzimierz Onacewicz, Military and Air Attache. 

Portugal. .. .. . . .. . . .. Dr. Joao Antonio de Bianchi, E. E. and M.P. 
South Africa . . .. . . .... Maj . J . D. de Vill iers Rademan, Assistant Air and Milita ry Attache. 

Spain . . .... . ... . . .. .. Lt. Col. Manuel de Ia Sierra, Air Attache. 
Sweden .... .. .. . · . .. . . Capt. Karl Wessel, Military Attache. 
Switzerland .. . . . . . . . .. Mr. Charles Bruggmann, E. E. and M.P. 
Thailand .... . ... . . . .. Lt. Col. Mom Luang Kharb Kunjara, Military and Air Attache. 
Turkey ...... . ... .... Maj. Tekin Ariburun, Air Attache. 
U. S. S. R .. . . .. . . . .. . . Col. Pavel Fedorovich Berezin, Ass' t Military Attache for Air. 
Uruguay .... . ...... .. Col. Hugo Molins, Military Attache. 
Venezuela . . . .. . . .. ... Col. Juan Jones-Parra, Military Attache. 
Yugoslavia . . .. . . .. .. . Lt. Col. Zivojin Radoychich, Military and Air Attache. 
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AIRCRAFT EXPORT 
CORPORATION 

* * * 
MORE THAN TWO DECADES 

Specializing in the Foremost Aeronautical 

Equipmen t for Central and Sou th America 

* 
Cable Address 

AIRCRAFT, NEW YORK 

* * 
30 ROCKEFELLER PLAZA 

NEW YORK-U. S. A . 

LARGEST PARACHUTE FACTORY 
IN THE UNITED STATES 

Serving Aviation Industries 

Au out for defense nowl 
All out for commercial 
aviation always-with a 
wealth of new experience 
gained in defense manufac
ture of: Parachutes; Safety 
Belts (U. S. Arm_y and 
Navy and British Types); 
aviation or special purpose 
helmets (Blast or Gosport); 
Flare Chutes 

SWITLIK PARACHUTE COMPANY 
Lalor and Hancock Streets, Trenton, N. J. 
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THE INDUSTRY'S t~chnic11l ~~~~d~r by 11 wid~ 
m11rgin; f~11tur~s 'Avi11tion Engin~ering' 11 nd th ~ 
h11rd-hitting 'AERO Equipm~nt Digest' Tops 
th~ list of ~~~ron11utic11l bus i n~ss m11g11x in ~s in 
size 11nd scop~, inRu~nc~ 11nd circul11tion, lld
v~rtising lin11g~ 11nd productivity. Thr~~ y~ 11 r s 
for $5, two y~11rs for $4, on~ y~11 r for $ 3 . 
AN ABC PUBLICATI O N . 

SINCE 1937 THE only m11gaxin~ printed in 
Sp11nish, which circul11tes throughout Mexico, 
Cuba, The West lndi~s, Centr11l11nd South Am~r-

10) ~\Vlo~'i? !;\ ic11, 11nd which is d~voted to 11viation in the 
WI..£ \1 d) u ru Americas exclusively. lnfluentilll llmong Llltin 

!;\ ~10)~ t:\~ America's civil and milit11ry a~ron11utical p~r-
l.ft.:11..£l..J'U~ sonnel. A CCA PUBLICATION. 

LATJDO AmERICAn A ==::=!fi!i;t~~~'~«f;,~ ... ~r=!!!•~========= 

WHOSE WAR-TIME task is to keep intact 
the inter~sts of private aviation, through the dis
semination of information and n~ws on the Civil 
Air Patrol and the Civil Pilot Training Program. 
A N ABC PUBLICATION. 

. . . a powerful combination in times of peace 

and war - all three published under the one 
roof, at 515 Madison Avenue, New York. Offices 

in Buffalo, Chicago, Detroit and Los also 

Angeles* * * * * * * * * * * * 
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AERO NAUTICAL PERIODI CALS O F T H E UNITED STATES 

AERO UIGE ' T 

AERO:'\\ ' Tl ' .\L RE \ ' IEW 

Al}{ L \ W H EV IE\ 

AI K L l 1 E M E ' HA I C 

AIR L l E PILOT 

All{ T H A I LS 

AI HCKAFT YE \R IHJO "- L·\ /11::'\l AI. ) 

A~IJ::RI ' A A \ ' 1. T !U 1\' 

A ~l E IU ' A N A IAT!O . DAILY 

A I El{( ' AN A I ATLO Dl RE 'T RY 

A !ATIO 

F LY! li & POP LARA lAT! 1 

) 0 H. A L OF AIR L A W 

JOURNAL OF THE AERO A U T! ' AL 
' C!ENCES 

10DE L AIRPLA E NEWS 

AT IO A L AERONAUTIC!:. 

OFFIC I AL A V IAT LO GUIDE 

SOUTH ERN FLIGHT 

SPORTSMAN P I LOT 

U. S . A I R SERVLCES 

WEST E RN FLY l NG 

SI S ~adison Avenue, New York, N. Y . 

30 R ockefclll!r Plaza, N ew Y ork , N . Y. 

W ashingto n Sq uare East, N ew York, N. Y. 

6240 S . Kedzie A "enue, Chicago, I U. 

3145 W . 63rd St re< t. C hicago, Ill. 

79 S even th A"enue. ew York, N . Y . 

30 Ro kefeller Pla za , N eo.v York, N . Y . 

1317 F St. N . W . W ashington, D . C. 

13 17 F St. N . W . W ashin g ton, D. C. 

1317 F St. N . W . W ashington, D . C. 

330 W . 42nd Street, N ew York, N . Y. 

540 N . Michigan Ave., Chicago, IU. 

357 E. Chicago Avenue, Chicago, Ill. 

30 Rockefeller Plaza, N ew York, N . Y. 

551 Fifth Avenue, N ew Yor k, N . Y. 

718 J ackson Pl. N . W. W ash., D . C. 

608 S . Dea rborn S treet, Chicago, Ill. 

1901 McKinney Avenue, D a llas, T ex. 

SI S Madison A ven ue, N ew Y ork, N. Y. 

Transpor tation Building, W ashington, D . C. 

304 S . Broadway , Los Angeles, Ca lif. 
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AMERICAN SCREW COMPANY 
PROVIDENCE, R. I. 

Pioneered in the development of the 

Phillips Recessed Head Screw 

* 

which is now u sed almost universall y b y the 
aircraft industry as a m eans 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. 

APEX 
All types of 

AIRCRAFT FINISHES 
and 

INDUSTRIAL FINISHES 
made by 

TOOLS for 
Aircraft Production 

• Universal Joint Socket Wrenches 
• Power Bits and Hand Drivers for 

Phillips screws 
• PowerBilsfor 

Slotted Head screws 
• Specialized tools for drilling, lapping, 

reaming, boring, stud and nut 
selling. 

THE KAY & ESS COMPANY 
DAYTON, OHIO 

* 

• Aircraft Universal Joints to A N 
Drawing 270 and 271 

Prompt Deliveries 
Write for Catalogs 

THE APEX MACHINE 
and TOOL COMPANY 

Dayton, Ohio. 
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SUMMARY OF AIR CA RRIER OPERATIONS 

I' ear 0 f;eralors 
- - - ---
1926 1[ 

1927 16 
1928 31 
1929 34 
1930 38 
193 I .3 5 
1032 2<) 
I9.33 24 
19.3 4 22 
' 9.35 2,3 
1936 2 I 

19.3 7 I 7 
1938 18 
1939 17 
1040 r6 
194 I 17 

Air Lines in the United States 

o rre ted by . S. Civil Aeronau tics Ad min istra t ion 
a lendar Years 

T otal 
T otal P asse11ger E x press 

Pla11es i11 M iles P asu 11gers MiJ,es Carr ied 
S ervice Flo·um Ca rried F l OWII (P ou 11ds ) 

- ---
(2) ~. 258 , 7 7 1 5.78 2 (') 3.555 
128 5,779,863 8,661 (2) 45,859 
268 10 ,400,2.39 47 ,840 (2) 210,404 
~42 22,380,0 20 159. 75 1 (2) 249,634 
49 7 J 1,902 ,6.3 4 .3 74.9.3 5 84,0 14.57 2 .3 59 .523 
490 42, 755.4 I 7 469.98 1 ro6,44 2,375 788,059 
456 45,606,354 ,474,279 I 27 ,038, 798 1,0.3.3 .970 
408 ~ 8 . 77 1,55.3 493, 141 17.3 .492 ,11 0 1, 5 10, 215 
4 17 40,955 • .396 46 1,74.3 I 87 ,8s8,6 2Q 2, 13J ,l9 l 
356 55,380,35.3 746,946 3 1.3.905 ,508 .1 ,8 22,397 
272 6,3 .777 ,226 I ,0 20 ,93 I 4.35 .740,253 6,o58,777 
282 66,07 1,507 I , I0 2,707 476,603 ,165 7,127,,360 
25J 69,668,827 I, 343.427 55 7.7 19,268 7.335.967 
265 8 2,571,5 23 r ,876,o5 I 749.787,096 9. 5 14,209 
.358 1 o8,8oo,436 2,959.480 I , I47. 444 .948 I 2, 506, 176 
358 I .33,022 ,'679 4 ,060, 545 1,491,734.671 19,20Q,671 

ilf ail 
PomuJ. 
Miles 

F luum 1
11 

(>) 
(>) 
(>) 
(>) 
(>) 

6, 280,409.884 
5,40 2,249.740 
5. 1.3 5,897.406 
4,92 2,822, 780 
8,265,4I6,I 88 

I I ,482,872,622 
13 ,396,460,1! 7 
14,845. 719,6 71 
I 7, I 70,0 2 I , 595 
20,0 71 ,2 75.655 
25,II I,886,oss• 

1 M ail pound miles flown are for domestic services and Inter-I sland Airways whi ch compa ny 
holds a domestic air ma il contract . 

2 Not ava ilable prior to 1930. 
3 Air mail pound miles have been computed by t he Pos t Offi ce Department commencing with 

J anuary 1931 ; and a re not available p rior to that date. 
'Last 4 months-est imated . 

STATUS OF AIR CARRIER OPERATIONS 

Compiled by U . S. Civi l Aeronaut ics Administra tion 

J anuary 1, 1942 

Route Miles Opera ted ... . . .. . .. .. . .. .... . . ... . . . . . ... .. . . . . . · · . · · · · · 
With United Sta tes Mail. . . . . . . . . . . . . . . . . . . . . . . . . . . 
With P assengers . . .. .. . . . .. . . . . . . . . ...... . .. . . ... : . : : : : : : : : : : : : : 
With E xpress . .. . . . . i . . . ... . . . . . . .. . ... . . .. . . . . ... . . . . . . •. .. . . . . 

Airp~~~h~lt:~ ~c~eduled D aily (Average) . .. . . . . . .. .. . . . . .. .. . . .. . . . . . 
w ith p:~s!nge~~tes M ail. . . . .. . . .. .. . .. . . . . .... . ... . .. . .. . .. . ... . 

With Express . . . ·. : : : : :: : : : : : : : : : : : :: :::: : : :: :: : : : ~ : : : :: : : : : : : : : : 

N umbt:r of St;rvices in Operation . . . . .. ... . .. ... . . . . .. . . . . .. . . .. . . . . . . . 
W1th Umted Sta tes Mai l 
With Passengers . .. . . .. :: : : :: : · · .. · · .. · .. · · · · · .. · · · · · .. · · · · · .. · · 
With Express . . . . . . . . . .. . . ... . : : : : : : · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

• • • • •• • • • • •• • • 0 0 0 •• • •• •• • • • • 

N umber of Domestic Air Carriers 
•• 0 0 • • oo • • • o o o o o o o o . oooo o o o • • 0 O o O 0 •• • 

4!, 100 
40,538 
41,915 

344.486 
377.538 
380,292 

156 
184 
189 

41,9 15 

,380, 292 

189 

17 
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BETTER SIG HT ~/~~I'd 
D i n d for effecci e r mo a l f rain, leet and snow 

from cur ed or fla t a la ' ind h ield of all hape and 

1z the crororque AJI-\X thcr \ , ind hield ~ iper is 

no" A ing \Yirh the rrn ' and a no" randard 

q Ui prnenr on . . Tran port Line fr m coast to oa t. 

THE ACROTORQUE COMPANY 
481 S lEXINGTON AVE., CLEVElAND, OHIO • • • • S6S8 WILSHIR E BlVD., lOS ANGElES, CAllFORNIA 



FLYI G I·A T D FI 'URES 

M O NTHLY AIR CARRIER O PERATIO NS 

Domest ic Air Li nes in the 

Compiled by Civil Aeronautics Administration 

Miles 
1939 FJo11m Passwgr:rs 

J anuary . ... . ... . 5.453 .093 89,002 
Februa ry ..... .. . 5,03 I. 767 8 1,13 1 
March ... . . .... . 6, 125, 164 117,07I 
April. .. .... .... . 6,267.595 133 ,4 69 
May ...... . .... . 7, 122,347 162,682 
June .. . . .. ..... . 7,1 82,963 179,055 
July ... . ..... . .. 7,541,30 5 185,643 
August ........ .. 7,638 ,796 194.4 18 
September .... . . 7.4 41,690 11)2,544 
October . .... .... 7,62s,88o I94,2 16 
November ... . ... 7,407,864 !71 ,557 
December .. . . . . . 7.733 ,059 175,263 

Total. . . .... 82 ,571 ,523 1,876,05 1 

1940 

Janua ry ......... . 7,271,I54 150, I02 
February . .. . .... 6,672 ,9I4 139,816 
March ... . . . . . . . 7,930,038 195,062 
April .. . .. . ..... . 8,33 I .759 

. 
224,852 

May ... . ... . . . . . 9,266,687 258,451 
June .. . ... . . .... 9o549,I09 286,272 
July . ..... . . .. .. I0,1 20,569 296,539 
August. .... . ... . 10,223, 149 3 20,990 
September .. .... . 10,084.445 3 I0,293 
October . . .... .. ' I0,635,2 10 334.386 
November. . ..... 9.573 .378 239,858 
December . . .. ... 9, 142,024 20 2,859 

Total ...... . ro8 ,8oo,436 2,959.480 

1941 

January ... .. .... 8,946,038 197,854 
February ........ 8,842,795 21 8, 163 
March .... ... .. . IO,OI 7,862 245.924 
April. ..... .... .. 10,606,486 308,644 
May ... . . . . .. . .. II ,738,282 363 ,954 
June . . ....... . . . II,53 7,883 380,990 
J uly ... ...... . .. 12,178,479 398,434 
August . .. .... . .. 12,471,701 447,316 
September .. . .. . . 12,127,483 455,647 
October . .... . ... 12,200,352 420,393 
November. . .... . n,5oo,667 324,546 
December ... .. .. 10,854,65 1 298,68o 

Total .... .. . 133,022,679 4,060,545 

I Includes Inter I sland Airways, Ltd. 
s Estimated. 

Pa.ssr:uger Mait1 

Mites Pormd-M iJes 

38.402,96o I 0 24J,868,1 19 
35,002,226 I,2 20,71 1,135 
49.445 .3 72 I ,44 7,382,546 
53.482,725 1,355,973 , 784 
63,361 ,.J91 I ,434,236,026 
70,191),! 8 1 1,4 26,340,778 
72,9 17,1)24 I ,384,71 3 ,52 6 
7 5.145,45 2 1,485,144.967 
75.800,149 I 04 20,683,2 15 
77,468,1 44 1,5o8,5o5 ,443 
67,03 1,4J 4 1, 4 71,926,93 I 
71 ,530,038 r,770,535 ,125 

749.787,01)6 17 , I 70,02! , 595 

6 1,3 55,485 I ,534,408,8I4 
s8,937,141 1,499,67J,303 
8o, 686,I24 1,680 ,965,5 76 
88,06 1,683 I ,627.44 2,686 

100,044,047 r ,682, 136,r 83 
110,839,6 15 1.597,006,626 
II 2,376,882 1,633,804,555 
12I,602,029 1,7!8,622,237 
u8,533,626 I ,67 3 ,399,938 
I 25,924,103 I ,866,oo8, 205 
90,697,083 1,667,748,879 
78,387,130 I ,89o,o58,653 

I, 14 7,444,948 20,071 ,27 5,655 

78,339,567 1,761,226,024 
84,639.781 1,8I3 ,348,177 
96,66 I,662 2,oi8.484,8I5 

114,748,987 2,o6r,88o,o65 
133,979,048 2, ros,826,655 
141,905,987 2,083,039,596 
147,418,618 2,212,783,0242 

1 58,o68, r67 2,255,297,6992 

158,r51,o61 2,2oo,ooo,ooo2 
150,919,895 2,2oo,ooo,ooo2 

II5,825,169 2,200,000,0 002 

III,076,729 2,2oo,ooo,ooo2 

1,491,734,671 25,rrr,886,o55 

Express 
Pou11ds 

577 .982 
564,928 
685,274 
663 ,8 4 
725,o61 
824,630 
725,92 2 
933 ,965 
98 1,46I 
948,501 
844 .4I3 

I ,038,278 

9,514,299 

8 17,633 
697.385 
894 .581 
87!,3 17 
941,8 Io 
981,884 

r,os6,599 
1,201,999 
1,I84,249 
1,329,843 
I, 205 ,26 I 
1,323 ,6 I 5 

12,506, 176 

r,rr 6 ,o25 
1,1 10,01)8 
1,215,671 
1,353,437 
1,464,029 
1,545,248 
1,764,372 
1,842,858 
1,962,284 
1,760,770 
1,689,093 
2,385,786 

I9 020Q,67I 
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In supplying the needs of our ation Defense Efforts, 
Texaco plays a prominent part. For e eral ears we ha e 
enjoyed the privilege of being the most important supplier of 
petroleum products to the airlines of America; in fact-

More revenue airline mile'S in the U. S. are Aown 
with Texaco than with any other brand. 

The Texas Company, Aviation Divisiotl, 
135 East 42nd Street, New York, N. Y. 

~ TEXACO AVIATION PRODUCTS 
PARKS AIR COLLEGE 

Offers Specialized Trai1li11.g 
itt. Aviatio·n 

that prepares you to better serve your 
country now at war, and a t the same time 
equips you for leadership and success in 
later year s. 

Parks offers you four courses: Aeronautical 
Engineering, Maintenance Engi neering, 
Avia tion Operations and Executive, and 
Professional Flight and Executive. 

T he Coll ege holds C.A.A. Certificate of 
approval Number I., School of Aeronautical 
Engineering is approved by the Illinois 
Superintc:ndent of Public Instructions, and 
approval by the Aviation Industry takes 
the form of a satisfactory dema nd for 
grad uates. 

Open to high school g raduates ranking in 
the upper two-thirds of their class . (Send 
for Parks free 64 page Catalog.) 

Parks Air College 
East St. Louis, Illinois 

VALVES 

FOR 

AIRCRAFT FUEL 
and 

OIL SYSTEMS 

Army Standard Types 

also 

To Meet Your Requirements 

KOEHLER TOOL AND 
MANUFACTURING CO. 

814 Vermont Ave. Detroit, Mich. 
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UNITED STATES AIR TRANSPORT ROUTE S 

Compiled by U. S. Civi l Aeronaut ics Administra tion 

J anuary I , I94 2 

Routes Airway Schedu le Da ily 
miles (rou nd Lri ps) mileage 
---

DOMESTIC 

Operator 

P ittsburgh-H untington VIa E lkins All American 
a nd Charleston , W. Va . . .. . . .. . . 3 13 1 time da ily .. . 626 l ion, I nc. 

Pittsburgb-Philadelpbia . . . . . . ... . . 1 li me daily . . . 742 " 3 7 I 
Pittsburgh-Huntington via Par-

kersburg . . . .. .. ...... .... ... .. 3 13 1. ti me da ily . . . 626 " 
Pittsburgh-Williamsport. . . . . ... . . 20 2 1 t ime daily .. . 404 " 
Pittsburgh-Jamestown, N. Y . . . .. . . I 78 r t ime dai ly .. . .156 " 

A via-

New York-Washington ..... .. . .. . 
Newark-Washington . . .. . ... . . . . . . 

2I 4 I I ti mes daily . ·1.708 Ameri can Airl ines, 
20 4 2 t imes dai ly . 8 16 I nc. 

New York-Los Angeles via Wash-
3 t imes daily. J6 ,.j j .j " ington, Nashville a nd Da llas . . .. 2,739 

New York-Los Angeles via Nash-
2 t imes da ily . . 10 ,756 " ville and Fort Worth . . . . . . ... 2,689 

New York-Fort Worth via Wash-
" ington and Memphis . . ... .. '. ... I ,4s8 2 ti mes dai ly . . s .832 

D allas-Los Angeles . .. . . ... . . . .. .. I,306 I time dai ly . . . 2,6 12 " 
New York-Chicago via Buffa lo and 

6 tim es da ily . . " Detroit . . . . . .. . . . .. .... . . . . . . . 760 9 , 120 
New York-Chicago via Buffa lo and 

1 t ime daily . .. " Detroit ... . . ... . ... . ... . . . . . .. 760 f ,$ 20 
New York-Chicago via Buffa lo, 

2 times daily . . " D etroit a nd South Bend . . ... . .. 763 3 .0 52 
New York-Chicago (direct) . . . ... . . 724 3 times daily .. 4 .344 " 
New York-Detroit. ... . . . . . . .. ... 486 I time dai ly . . . 97 2 " 
New York-Buffalo via Syracuse .. .. 3 28 2 times daily . . I ,3 12 " 
New York-Syracuse . . . . .. . .. . . . . . 201 r time da ily .. . 402 " 
New York-Boston (direct) . .... .. . 184 12 times daily . 4.416 " 
New York-Boston via Hartford ... . I 86 4 times daily . . 1,so8 " 
New York-Boston via Providence .. 192 5 times daily . . 1,9 20 " 
New York-Boston via H artford and 

Providence . . . . . ....... .. .... .. 204 4 times daily . . I ,63 2 " 
New York-Boston via Springfield . .. 120 r t ime daily ... 240 " New Y ark-Springfield .. . .... . .. . . 88 2 times daily . . 352 " 
Boston-Newark (direct) .. . .. . .. . . . 194 2 times daily . . 77 6 " 
Boston-Newark via H artford .... . . I96 1 time daily ... 392 " Boston-Cleveland via Buffalo . . . . . . s 85 I time dai ly . . . 1,170 " 
Detroit-Chicago . . .. .. .. . . .... . .. 247 I time daily . .. 494 " 
Detroit-Chicago via South Bend .. . 250 I time daily . . . 500 " 
New York-Albany .... .. ... .. . . .. 136 I time daily ... 272 " 
Albany-Buffalo .. . ............ .. . 265 1 time daily . . . 530 " 
Syracuse-Cleveland .... . . . . . . . . .. . 320 I time daily . .. 640 " Washington-Chicago via Cincinnati 653 3 times daily . . 3,91 8 " Washington-Chicago (direct) .... . . 599 2 times daily . . 2,396 " 
Washington-Cincinnati. .•... .... . 398 I time daily .. . 796 " Washington-Cincinnati via Charle~-

ton and Huntington ... . . . . . .. . . 414 I time daily . .. 8 28 " Chicago-Fort Worth via St. Louis 
and Oklahoma City . . . . . . . . . . .. 926 3 times daily . . 5,556 " Cleveland-Nashville via Cincinnati . 488 3 times daily . . 2,9 28 " Cincinnati-Nashville . .... . . .... ... 247 I time daily . .. 494 " Chicago-Brownsville via Kansas 
City and Dallas . . . . ... .. . .. .. . 

Chicago-Dallas via Kansas City 
1,423 I time daily . .. 2,846 Braniff Airways, Inc. 

and Wichita . . ... . . . • . . . . . . . . .. 920 2 times daily .. 3 ,68o " Dallas-Brownsville . . ... .... . . . .. . 514 I time daily . .. 1,028 " 
Oklahoma City-Amari llo . . .. . .. .. . 243 I ti.me daily ... 486 " Dallas-San Antonio . .. . . . . .. . . . .. 266 I time daily .. . 53 2 " 
Amarillo-Galveston . . .. . .... . . . . . . 6os I time daily . . . 1,210 " 
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Preparedness 
First for victor then for leader-
hip on the world tra de routes of 

the air. merica must no pre
pare. Our efficiency io the organi
zation and operation o f air trnn -
port will be pu t to the acid test 
afte r the war. In our schools are 
now training the kind o f men 
who will be able to meet the re
spon ibi lit ies of the fu ture. 

ACADEMY OF A.EBO NA UTICS, LaGUA RDI A FI ELD, N. Y. 

CASEY J ONES SCHOOL OF AERONAUTICS, NEWARK, N. J. 

Compltle tuhniral courus in aeronautics 

* 

* 
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U 1ti led Stales Air Tra 11 sport Rotllcs (l a11 11 0ry 1, 1942)- ontinucd 

Routes 

Amarillo-Houston . . . ..... . ...... . 
Ch icago-Houston via Kansas ity , 

Wichita and Dallas .... . ...... . 
Dallas-Houston via \ aco . ... . ... . 
Dallas-Corpus Christi via San An-

tonio .. .... . . .... . . . . . . ...... . 
Houston- an Antonio . . ... .... . .. . 
Houston-Brownsvi ll e . . . . . .. ..... . 
Dallas-Galveston . .... .. . .... .... . 
Wilmington-Avalon ..... . . .. ... . . 

Chicago-New Orleans . ..... ...... . 
Memphis-Houston .. . .. . . . ...... . 
Denver-El Paso ... . . ..... • ....... . 
Denver-El Paso via Roswell and 

Hobbs ... .... . .. . ... . .. . . .. . . . 
Denver-Wichita via Pueblo ... .... . 
Charleston-Fort Worth via Atlanta . 
Atlanta-Fort Worth . ........ .... . 
Atlanta-Birmingham ... . .. . .. . . . . 
Atlan ta-Savannah ....... . .. ..... . 
Atlanta-Cincinnati via Knoxvi lle .. . 
New York-Washington . ... .. .. .. . 
Newark-Washi ngton . . . . . ...... . . . 
New York-Richmond .... . . . ... .. . 
New York-Miami via Orlando .. .. . 
New York-Miami via Daytona 

Beach . . . . . . .. .... . ..... .. ... . 
Newark-Miami via Daytona Beach . 
Washington-Miami via Daytona 

Beach . .. ..... ......... ... . .. . 
New York-Raleigh ... ... . .. .... . . 
Jacksonville-Miami vi a Orlando ... . 
Jacksonville-Miami via Daytona 

Beach ..... ... . . . . .. ... . . .. . . . 
Chicago-Jacksonville via Nashville 

and Atlanta .... ....... .... ... . 
Chicago-Tampa via Louisville, F lor-

ence and Tallahassee .......... . 
Memphis-Birmingham ..... . ..... . 
Memphis-Tampa via Birmingham 

and Tallabassee .. . .......... . . . 
Chicago-St. Louis via Louisvi lle . . . 
St. Louis-Atlanta ... .. . .. ... .. . . . 
Chicago-Atlanta via Louisville and 

Chattanooga .... . . . ... . ... .. . . 
Atlanta-Tampa via Tallahassee .. . . 
New York-Atlanta ............. . 
Atlanta-San Antonio via Birming-

ham and Montgomery ...... .. . . 
Atlanta-Houston via Birmingham .. 
Atlanta-Brownsville via Montgom-

ery and New Orleans . .. .. .... . . 
Cheyenne-Great Fa lls .. . .. ...... . 
Cheyenne-Huron . ..... . ..... . ... . 
Minneapolis-Minot via Huron .... . 
Minneapolis-Tulsa via Sioux Falls . . 
Minneapolis-Tulsa via Huron . . . .. . 
Minneapolis-St. Louis via Des 

Moines .... ........ ....... .. . . 
Omaha-Kansas City ...... .. ..... . 
Des Moines-:&.ansas City ..... . ... . 

Ainvay 
mi l 

1,1 61 

265 

JQO 
193 
3 14 
279 
3 1 

859 
44 1 
579 

8 12 
509 

1,084 
783 
134 
250 
383 
214 
204 
3 10 

I ,213 

1,197 
I,1 87 

97 2 
453 
326 

330 

928 

r,ros 
232 

706 
5I6 
520 

644 
432 
795 

I,OI7 
824 

I,093 
573 
559 
s St 
743 
895 

5I9 
I67 
I82 

chedule 
(round trips) 

1 time da ily . . . 

1 tim e daily .. 
1 time da ily . 

1 time dai ly . 
2 times dai ly . 
2 tim da ily . 
1 time da ily . . . 
2 times dai ly . 

3 times dai ly .. 
I t ime dai ly .. 
t time dai ly . . . 

I time daily .. . 
I time daily . . . 
2 times daily . . 
I time daily . . . 
I time daily . . . 
2 times daily . . 
2 times daily . 
8 times daily .. 
7 times daily . . 
I time da ily .. . 
r time daily .. . 

3 t imes daily .. 
2 times daily .. 

I time daily .. . 
I time daily . . . 
2 times daily . 

r time daily . 

3 times daily . . 

r time daily . . . 
I time daily . . . 

I time daily .. 
I time daily . . . 
I time daily . . . 

I time daily .. . 
2 times daily . . 
7 times daily .. 

2 times daily .. 
2 times daily .. 

I time daily . .. 
2 times daily .. 
2 times daily .. 
I time daily . . . 
I time daily .. . 
I time daily .. . 

I time daily .. . 
I time daily . . . 
I time daily .. . 

D ai ly 
mileage 

1,134 

2.,!22 
530 

78o 
772 

1,256 
ss8 
124 

5, 154 
882 

1,158 

1,624 
I,OI 8 

4.336 
I,s66 

268 
soo 

1,53 2 
3 ,424 
2,8s6 

62o 
2,426 

I,944 
906 

I,304 

66o 

5,568 

1, 288 
1,728 

II , I 30 

4,o68 
3, 296 

2,I86 
2,292 
2,236 
I, r62 
1,486 
I,790 

Operator 

flranifi irway Inc. 

'atalina Ai r Trans
port 

hicago & Sou thern 
Airlines 

Continenta l Ai r Li ne . 
Inc. 

" 
Del l~, Air Corporat ion 

Eastern Ai r Lines, Inc. 
" 
" 
" 

" 

Inland Airlines, Inc. 
" 

Mid - Continent Air
lines, Inc. 

" 

" 
" 
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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, Joint Assemblies, 

Hydraulic Units including Landing 

Gear Struts, Valves & Actuating 

Cylinders. 

Contractors to U.S. Army and Navy • 

• 
HIRSCH, LILIENTHAL 

&CO. 

Members 
New York Stock Exchange 

All Brokerage Facilities 

Aviation Securities D epartment 

Analyses of Aviation 
Manufacturing & Transport 

Companies 

Underwriting of A viation 
Securities 

25 Broad St. New York 

Telephone HA 2-0600 

• 

* 
The Socony-Vacuum Oil Co. 

Inc., manufacturer of Aero 

Mobilgas, Aero Mobiloil, 

and many other essential 

products for the aviation 

industry, is proud to help 

* 
"KEEP 'EM FLYING" 

* 



1- LYT , F T. A D FI ,L' HE. 

11 i led S tales A i r Tra11sporl Roules (Jamwry 1, 1942)- ontinucd 

R ou tes Airway 
miles 

Des Moines-St . Louis .. . . . . . . . . . . . 265 
J acksonvi lle-Mia mi via D ay tona 

Beach and Orla ndo... . . . . . . . . . . 385 
New Orleans-J acksonvi lle . . . . . . . . . 510 
J acksonville-Tam pa ..... ... . .. .. . 194 
Tampa-Miam i.... .. . ..... . ...... 195 
Boston-Bangor. . . . . . . . . . . . . . . . . . 21 7 
Boston-Caribou . . . . . . . . . . . . . . . . . . 383 
Boston-Burlington . . . . . . . . . . . . . . . 184 
Chicago-Seattle v ia Madison and 

Helena. .. ....... . . .. ......... 1,81 7 
Chicago-Seattle via M ilwaukee a nd 

Butte. . ..... . ... . . .. . . . . . .... . 1,858 
Chicago-Seatt le via M inneapolis 

a nd Butte... . . . . . • . . . . . . . . . . . . 1,828 
Chicago-M inneapolis v ia M ilwa u-

kee and Rochester . . . . . . . . . . . . . 395 
Chicago-Minneapolis (direct) . .. ... 35 7 
Chicago M . ea r 357 Chi - ~ n.n po IS . . . . . • . . . . . . . 82 

cago-M 1lwa ukee .. . .. ... ... .. . 
M in neapolis-D ulu th. . . . . . . . . . . . . . 145 
Spokane-Port land via Yakima .. . . . 296 
Norfolk-De tro~t vi a Pit tsburgh . . . . 547 
Washington-D etroi t. . . . . . . . . . . . . . 40 2 
Wash ington-Cleveland .. . ........ . 3 11 
Norfolk-Washington ..... . ..... . . . 145 
Detroit-M ilwaukee via M uskegon . . 260 
Cleveland-D etro it.. .. . . ...... . . . . 9 1 
Akron-Detroit . . . . . . . . . . . . . . . . . . . 1 23 
Grand Rapids-M ilwaukee . . . . . . . . . 1 14 
Grand Rapids-Chicago. .. . ... . . . . . 132 
D etroit-Chicago via Grand Ra pids. . 272 
Buffalo-Washington . . . . . . . . . . . . . . 329 
Washing ton-Pittsburgh . . . . . . . . . . . 185 
Pittsburgh-Buffalo . . . . . . . . . . . . . . . 215 
Detroit-Sault Ste. Marie. . . . . . . . . . 347 
P ittsburgh-Knoxville . . . . . . . . . . . . . 435 
Norfolk-Knoxvi lle.. . .. . . . .. . ..... 473 
Knoxville-Birmingha m . ... . . .. . . .. 22 2 
New York-Los Angeles via Pitts-

burgh, St. Louis and Kansas City . 2,54 r 
New York-Los Angeles vi a Chicago 

and Kansas City . . . . . . . . . . . . . . . 2,563 
New York-Los Angeles via Pitts-

burgh, Kansas City and Boulder 
City .. .. . . . . . . . . . . . . . . . . . . . . . . 2,573 

New York-Kansas City via P hila
delphia; Pittsburgh and Chicago . 1, 171 

New York-Kansas City via Chicago 1,129 
New York-Kansas City via Pitt s-

burgh and St . Louis. . . . . . . . . . . . I, I 19 
New York-Chicago v ia P hiladel-

phia, P ittsburgh, Columbus and 
F t . Wayne..... . . . . .. . .. . .. ... 8I9 

New York-Chicago (direct ) .. . ... .. 724 
New Y ark-Chicago via Philadelphia 

and P ittsburgh. . . . .. . . . . .. .. . . 766 
New York-P ittsburgh. . ... . .. .... 348 
New York-Pittsburgh (direct).... . 320 
P ittsburgh-Kansas City .. . . . . . . . . . 825 
Pittsburgh-Chicago ..... . .. .. . ... . 471 
Pittsburgh-Chicago (direct) . . . . . . . 420 

chedulc 
(round tri ps) 

I time dai ly .. . 

2 t imes daily . . 
2 times da ily . . 
I t ime da ily . . . 
I time dai ly .. . 
3 t imes daily . . 
1 ti me dai ly .. . 
2 times daily . . 

1 ti me daily . . . 

1 ti me daily .. . 

I time da ily .. . 

I tim e da ily .. . 
I t ime daily .. . 
2 times da ily . . 
2 t imes dai ly . . 
2 ti mes daily . . 
2 times daily . . 
2 times dai ly . . 
7 times dai ly . . 
2 times daily . 
3 t imes daily . . 
2 t imes daily . . 
1 t ime daily . . . 
1 time daily . . . 
1 time daily .. . 
2 times daily . . 
I t ime daily . . . 
3 t imes daily . . 
I t ime daily .. 
1 time daily . . . 
2 ti mes daily . . 
I t ime daily . . . 
I t ime da ily . . . 
2 times daily .. 

2 t imes daily .. 

2 t imes daily . 

I time dai ly .. 

I time daily .. . 
I t ime daily . . . 

2 times daily .. 

2 times daily . . 
I t ime daily . . . 

2 times daily .. 
2 times daily . . 
3 t imes daily . . 
1 time daily .. . 
I t ime daily . . . 
I time daily . . . 

nily 
mileage 

5 0 

1,540 
2.040 

388 
390 

t,J02 
766 
736 

J ,6J 4 

J, 71 0 

3,656 

790 
71 4 

1,428 
J 28 
580 

r , 184 
2, I88 
5,628 
I, 244 

870 
1,040 

182 
246 
228 
528 
544 

1,974 
370 
430 

1,388 
870 
946 
888 

10,252 

3,2 76 
I ,448 

3,064 
I,392 
I,920 
I,6so 

942 
840 

Oper:~tor 

~ I id - Continen t Air
lines, T nc. 

:\at ional Ai r Lines, 
Inc. 

" 

Northea t Airlines, 
Inc. 

" 
Northwest Airlines , 

I nc. 

Pennsylvan ia-Cen tra l 
Ai rlines 

" 

T ranscont inenta l & 
Western Air 



FLYI G FACTS A D F IG RES 

L I QUI DOMETER 
TANK QUANTITY 

GAUGES 

Liquidom e t e r 
Gauges are used on 
thousands ofmi I itary, 
naval and commer
cial airplanes in serv

ice throughout the world . They 
provide positive, dependable and 
accurate knowledge of the quantity 
of fuel, oil, de-icer Auid, or other 
liquids contained in tanks. 

The Liquidometer Corp. 
37th Street and Skillman Ave. 

Long Island City, N. Y. 

Aviation's Hallmark · 
ol Sterling Quality 

. FOR PETROLEUM PRODUCTS 



FLYI G FA T 1 D F I RE 

U1~il.ed Sta les A i r Tra11s porl R outes (J amwry r, T9.J2) - ontinu d 

Routes 

Phoenix-San Francisco . . . .. .. .. . . . 
D etroit-Cincinna ti . . .. ..... . ... . . 
P ittsburgh-Cincinnati via D ayton . . 
Detroit-St. Louis via Cincinna ti ... . 
Chicago-Los Angeles .. .... . . . . . . . 
Kansas City-Los Angeles . . ... . . .. . 
New York-Chicago (direct) . . . . .. . . 
N ew York-Chicago via Cleveland 

and Toledo .. .. . .. .. .. . . . . . . .. . 
New York-Chicago via Allentown 

and South Bend . .. .. . . . . . . .. . . 
New York-Chicago via Philadel

phia, Cleveland and Toledo ... . . 
New York-Chicago via Philadel

phia, Allentown and Clevela nd . . . 
Chicago-San F rancisco via Chey-

enne and Salt Lake City . . . . . .. . 
Chicago-Sao Francisco via Omaha 

and Denver .. . .. ... . . . . .. . .. . . 
Chicago-Salt L ake City . . . . . . . . .. . 
Chicago-Omaha .. . ... . .. ... ... .. . 
Chicago-Seattle via Cheyenne and 

Boise ... . .. ... ... . . . .. ... . .. . . 
Omaha-Lincoln ... .. .. ..... . . .. . . 
Cheyenne-Denver. . . . . . .. . .. .. . . . 
Pendleton-Portland . . . .. . . ...... . 
Pendleton-Spokane .. .. . .. ... ... . . 
Salt Lake City-Seattle via Portland . 
Oakland-Los Angeles via Monterey . 
Oakland-Los Angeles via Fresno . . . . 
Oakland-San Diego . . .. . ..... . .. . . 
Seattle-San Diego via Fresno ... . . . 
Seattle-Los Angeles via Sacramento 

and San Francisco . ... .. . . .. .. . 
Seattle-Los Angeles via Medford 

and Sao F rancisco . . . . .. .. . .. . . 
Seattle-Portland .•.. ... . .. ... . .. . 
Oakland-Los Angeles (di rect) . . . .. . 
Portland-San Diego via Sacramento 
Sacramento-San Francisco ... . . . . . 
Salt Lake City-Lethbridge via 

Great Falls .. .. . . . . . . ....... . . . 
Great Falls-Salt Lake City .. .. .. . . 
Salt Lake City-San Diego via Los 

Angeles .... . . ... ..... . . . . . . .. . 
Salt Lake City-Los Angeles ...... . 
Los Angeles-Sao Diego .... .. . . .. . 

Airway 
miles 

683 
2.p 
286 
562 

1,832 
I ,-t s6 

724 

8o6 

763 

8o 6 

1,8 76 

1,899 
1, 294 

429 

I,5 63 
55 
96 

I 88 
I 58 
773 
364 
3 42 
450 

I,I 64 

r,oo8 
I 38 
327 

I,or6 
79 

646 
484 

713 
590 
123 

Total Domestic Routes . . . . .. . 41,9I5 

chedule 
(round trips) 

1 l im e dai ly .. . 
2 t imes daily . . 
2 t imes da ily .. 
1 time daily .. . 
1 lime daily .. . 
1 t im e daily . . . 
2 Lim es da ily . . 

5 t imes da ily .. 

I ti me dai ly . . . 

3 ti mes dai ly .. 

1 time daily ... 

3 times da ily .. 

2 tim es da ily . . 
I time da ily . . . 
I time da ily . . . 

r time dai ly .. . 
I time daily .. . 
3 times daily . . 
r time dai ly . . . 
2 times daily . . 
2 t imes daily . 
2 t im es dai ly . . 
3 times da ily .. 
I time daily .. . 
I time da ily . . . 

x time dai ly . . . 

r time daily . . . 
3 times dai ly .. 
2 times dai ly . . 
I time daily . . . 
2 times dai ly . . 

I time da ily . . . 
I t ime daily .. . 

I time daily . . . 
3 times daily .. 
2 times daily .. 

D a ily 
mi leage 

1,366 
g6.1 

1,1 44 
1,1 24 
3,664 
2,9 12 
2,896 

1 ,6 1 2 

1,6r 2 

7.596 
2,588 

8s 8 

3 ,1 26 
1 10 

576 
3 76 
63 2 

3 ,092 
1,456 
2,05 2 

goo 
2,3 28 

2,06 2 

2 ,016 

828 
1,30 8 
2,03 2 

3 16 

1, 29 2 
g68 

Operator 

Transco nt inental & 
\ tern Air 

n i te d Air Li nes 
Tr,~nspo rt orp. 

\Vestern Air Lines, 
Inc. .. 



FLYI.-- F T .\ DFI RE 

LEACH RELAYS 
In the early days of commercial aviation, the Leach Re lay Compa ny 
pionee red in the design and production of relays suitable for ai r
craft applications, and Leach re lays have since been universa lly 
used by all the leading airlines. 
Today we are working 100% on Wa r Production supplyi ng relays 
suitable for military aircraft and fo r all branches of the service. In 
thi s field we again pioneered, designing and p ro duc ing many 
relays fo r these applications. We are consta nt ly d eve lo p ing new 
and sp ec ial items. 
You are invited to consu lt with us o n yo ur re lay p ro blems. 

LEACH RELAY CO., INC. 

591 5 Avalon Blvd., Los Angeles, Calif. 

Re lays Exclusive ly 

ClnJicf.foJ? SELF·LOCKING 
s ........ ". NUTS 
AIRCRAFT FITTINGS 

USED on all American military 

and transport airplanes . . . 

for safety and economy. They 

hold tight under all conditions of vibration and 

hard service. Can be used over and over again. 

A COMPLETE LINE ••• PROVED IN SERVICE 

C atalog contains a graphic e x planation of the 
Elastic Stop principle, presents test and 

application data, illustrates uses, and lists the 
complete line of nuts • Write for a copy. 

ELASTIC STOP NUT CORPORATION 
2377 VAUXHALL ROAD UNION, NEW JERSEY 



FLYI G FACTS N D FIG RES 

U. S. DO MESTIC AIR CARRIER O PERATI O NS 

And Acciden t Statistics fo r the Calendar Yea rs 1939 , 1940 a nd 194 1 

1939 1940 194 1 

Mi les Flown . . . . . .. ... . ... . . . .. . . ... . . . .. . . . 8 2,571, 523 1o8,8oo.43 6 I 3,02 2,679 
Tota l Passengers Carri ed ... . . . . . ... . . . . . . ... . 1,8 76 ,05 1 2,959.-18o 4,o6o,545 
Total Passenger Miles ........ . ..... . ... .. . . .. 749·78 7.096 I , 14 7 o·144 ,9 .18 I ,49 1, 734,6 7 I 

Fatal Accidents .... . .............. : .. . .. . . .. 2 3 4 
Fatal P assenger Accidents . . ... . .. ... . . . . . ... . 2 3 4 
Passenger Fatalities ...... . ......... .. . . . . . ... 9 35 35 
C rew Fatalities . .... . .. . . .. ... . .. .. . .. ... . . . . 2 10 9 

Miles Flown per Fatal Accident . . .. . . ..... . . . . 41,285.762 36, 266,8 12 33 ,255,670 
Miles F lown per Fatal P assenger Accident. . . .. . 41, 285,762 36,266,812 33 ,255 .670 
Passenger Miles Flown per Passenger F a ta li ty . . 83 ,309,677 32 ,784 ,1 41 4 2,620,991 
Miles F lown per Crew Fata lity . . . . . .' . .. . ..... . 41,285,762 I0,88o,044 J4 ,78o,298 

CIVIL AERONA UTICS ADMINISTRATION F UNDS 

APPROP R I A TIONS F OR F ISCA L YE A R S 1939, 1940 , 1941 

1939 1940 194 1 

General adminis tration .. . . . . . . . ..... . ...... . .. . $ 1,078,200 
Maintenance of a ir navigation facili t ies . .. . . . . .. . . . . . . . . r 1,896,550 
Technical development. . .. . . . .. . ........ . . .. . . . .. 557 ,000 
Enforcement of sa fe ty regula tions .... . . . .. .. ... . 2,484.453 
Establishment of a ir n avigation faci lities .... .. . .. . $4,57 s .ooo S7,ooo,ooo 5,265,280 
Establishment o f air navigat ion faci lities, 1941-4 2 .. .. . . . . . . 2 ,0Q I,OOO 

Civilia n Pilot Training .................. . ..... . s,675,ooo 4,000,000 36,814,504 
Maintenance and opera tion, W ash ington Nationa l 

Airport. .. .................. . ..... . .. .. . .. . . . . . . . . . . 255,6so 
D evelopment of landing a reas . . . ...... . ... . .. . . . . . . . . . .. .. . 40,000,000 

Construction of h angars ..... . . ....... ... . .. . .. . .... . . . . .. . . . 2,700,000 

E m ergency reli ef, Commerce, administrat ive ex-
penses ... . ........ .. ... . . · · · · · ·. · · · · · · · · · · · · 325,000 250,000 

Printing and binding, Commerce ............. . . . 72,900 
Salaries a nd uxpenses, Civil Aeronautics Authority . . 14,144,065 
Civil Aeronautics Authority fund . ... ... . . .. . . . . . 110,437,675 

Total . . .. . . . ... . . .... ... . ......... . . . . . 21,012,675 25,466,965 

1 Includes appropriations consolidated as follows: 
Civil Aeronaut ics Author ity F und, 1939 (supplement al appropriation) .. . 
Salaries, Bureau of Air Commerce . . ... .. ...... .. .... .. .. . ....... . . . . 
Maintenance of A ir Navigat ion Facili t ies .. . . . . . . ......... . ..... .. . . . . 
Aircraft in Commerce .......... .. .. . . . ...... . ......... . ... . ... . .. . . 
Safety and P lanning .. . .... .... .... . . .. .. . . ... ... .. . .. .. . . . .. . ... . . 
Purchase and Maintenance of Ai rcraft .. . ... . ...... . . . .. . .. .... . . .. . . 

175,000 
72 ,900 

. . . 

. . 

103,390,53 7 

$r,r86,195 
6so ,ooo 

6,758,68o 
1,249,800 

258,ooo 
335,000 



FLY! G FACT A D FIGURE 

Years of specialhed development and 
production of Flare and Signal Equip
ment for the U.S~ War and Navy Depart-

and Coast Guard are assurance of maxi
mum value in dependable performance, safety 
of operation and effective service life. 

INTERNATIONAL has the only com
plete line of Landing Flares approved 
by the U. S. Civil Aeronautics Admin-~:r;;-r~ 
istration to meet their full range of 
weight classification requirements for commer
cial aircraft. The C.A.A. uses INTERNATIONAL 
Flares on its own planes. 

INTERNATIONAL also makes many special 
types of pyrotechnics to specification 
for military and cOiftmercial aviation. 
both domestic and foreign. 

WRITE FOR COMMERCIA&. CATALOG 

IN1,ERNATIONAL FLARE-SIGNAL Dl 
THE KILGORE MFG. tO., 



FLYI G FA T F I RE 

U. S. AIR MAIL SERVICE 
From report of the Pos tmaster Gene ra l for Gscn l year 1941 

M ileage and cos t of service on Govern ment-operated and p rivate-carr ier-operated domestic 
air m ai l routes a nd a mount of a n.nua l appropria tion, for the fiscal years 19 18 to Hl-lt, inclus ive. 

Fiscal Y ear R eve11ue Cost of rlvuagc Cost Appro priatw11 
Mites Flo-am S ervice per Mile 

Government operat ion : 
191 8 .. .. .. ... . .. . ..... -. 16,009 Sr3,6o4.oo s .85o 100,000 
1919 ..... . .. . . . . . ... . . . . r 6o,o66 717,177.00 4-481 100,000 

1920 . . ......... .. . . . . ... 549,244 1, 264,495-00 2.302 85o,ooo 
192 1. ..... . ........ . . . . . 1,554.985 2,653,882.00 1. 707 1,3 75,000 
1922 .. . . . . .... . .. ..... .. 1,53 7,927 1,4t 8, r46.oo -922 1,425,000 
19 23 ... . .. . .... . . . ...... 1,590,637 r ,897,151.00 !.193 1 1<)00,000 
1924- ... . . . . .. ...... . . .. 1,522,763 I ,498,674.00 -98., 1,500,000 
1925 ... .... .. . . . ... . .... 2,076,764 2,743. 750.00 1.32 1 2,750,000 
1926 .... . ... . . . . . .... .. . 2,256,137 2, 782,422.00 1. 233 2,88s,ooo 
1927·· · · . . . .. . .. . . . . . . . . 2,3 29,553 2,255.9 19.00 .968 2,65o,ooo 
1928 .. . . ... . .. .. . . . . ... . I 73,987 x66,3 I4.00 -956 2,150,000 

Operation by private ca rri ers : 
1926 . ... . .. ... .... . . 396,345 8o,7 53-71 .226 500,000 
192 7 . . .. .. .. . .. . ... . . .. . 2,8o 5,78 I I,363,22 7. 82 -486 2,000,000 
1928 . . . ... • • • •• • • 0 • • ••• • 5,585,224 4,042 ,777 -I6 . 724 4,500,000 
1929 .. ... . .. ... . . . . . . . . . I0, 212,5II r r , r69,015 . 13 !.094 12,430,000 
1930 .... . .. ........ . .... !4.939.468 I4,6r 8,23 1.50 -978 15,000,000 

193 1. ....... ... . . . . ..... 21,38 1,852 r 6,943.6o5 .56 -792 r8 ,ooo,ooo 
1932 ..... . . 32 ,20 2,170 19,938,122.6 1 .6 19 20,000,000 

1933 - . .. - . . . . . . . . . . . . . . . 35,909 ,81 I I9 ,400,264 .8 1 -540 19,46o,ooo 
1934· ... . . . . . .. . .. ... - .. 29,III,474 1r 2,1 29,959·64 ·4 17 15,000,000 
1935 - .. . . .. .. . . . . . .. . .. . 3 I, 148,693 8,834.732 -43 .284 2 r 2,003,29 1 
1936 .. . .. .... . ...... ... . 38 .700,643 12,177,682.47 -3 15 I 2,247 ,500 
1937 .. . .. . ..... ... . ..... 39.958,771 13 ,165, 574·73 -329 13,239,000 
1938 . . . . .. ... . . .. ... , . .. 46,r66,I92 I 4,74I ,249-42 -3 19 I 4,83 1,403 
1939- ........... . . . . . . . . 52,048,627 1I 6, 767 ,934.50 -322 17,240,000 
I940 .. ..... . . .. ... .... . . 59 ,177,5 25 1 I8 ,85 5,3os .82 .3 19 19,489,303 
194I .. .. .... .. .. . . . ... .. 74 ,297,I54 120,332 ,528.oo .2 74 20,440,I99 

1 Subject to fin a l adjus tment. 
2 $3,29I of this amount was a special appropriation for the p urpose of sa la ry res toration. 

Statistica l report showing the total mileage of domes tic a ir mail routes , the miles of serv ice 
scheduled and actually flown , a nd the cost of a ir m a il service for the fi scal years I 926-4r 

Miles of Miles of Service P ercentage 
Fiscal Year Route of Cost of Ser-Jice 

Scheduled Actually Flow11 Performauce 

1926 . . ..... . . . .. . 3.597 4II,070 396,345 96-4 2 $89.753- 7I 
I927 . .. . . ... .. ... 5.55I 3,092,0I6 2,8o5,78r 90-74 I,363, 22 7.82 
1928 ........... .. 10,932 5.999.948 5,585,224 93 -09 4,042,777-I6 
1929 .. . . ... .. .. .. 14,406 II,032,508 I0,2I2,5I I 92-57 II,I69,015.I3 
I930 . ..... ... .. . . I4,907 I6,228,453 I4,939.468 92 .06 I 4,6I 8,231.50 
193 I ....... . .. . . . 2j,488 22,907,169 2I,381,85 2 93 -34 16,943,605.56 
193 2 . ........ . .. . 26,745 34.509,483 32,202,I70 93-31 19,938,122.61 
1933 .. .... . . . . . .. 27,679 38,II4,425 35,909,81 I 94-22 I9,400,264.81 
I934 - ... ... . . .. .. 28,820 3I,223,641 29,III,474 93 -24 1 I 2, I 29,959.64 
1935 ...... ... . .. . 28,884 33.770,909 3 I,I48,693 92 .24 8,834.732-43 
1936 . .. ... , . . .... 29,198 40,8o2,I4I 38.700,643 94-85 I2,I77,682.47 
I937 .... .. .. . .. . . 29,622 42,05I,957 39.358,77I 95-02 I3,165,574-73 
1938 . . ... . . .. .. .. 33,655 48,735,I 20 46,I66,I9 2 94-73 14 ,74I,249-42 
1939 - ... . .... . . . . 37,o8o 54,I88,438 52,087,02 8 96.I2 I6, 78I,496. 25 
1940 . . .. . . . .. . . . . 37.943 60,812,957 59,I77.5 25 97-3I 1 I 8,855,305. 82 
1941 .. .. . . . .. . . . . 43,4II 78,750,326 74,297,I54 94-34 120,33 2,528.oo 

r Subject to fina l adjustment. 
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DEFENSE HAS BEEN OUR BUSINESS 

FOR MORE THAN 20 YEARS 

For 22 years- ever since the fim Fairchild Aerial Camera was delivered 

to the U. S. Army - defense ha'S been our business. In those 20-odd 

ye~~rs we've worked closely with the Army and Navy Airforces in de· 

veloping and manufacturing predsion ae,rial came.res to meet their ever

expanding requirements - prepering for the dey when aeriel photog

raphy must ag11in become a vital implement of wer. Todey, when our 

eirforces need equipment and more equipment, Feirchild is meeting the 

chellenge- not only by producing aeriel cameres but other precision 

military devices as well. 

FAIRCHILD AVIATION CORPORATION 

Supplies for Aerial 
Photography and 
Photogrammetry 

• 
Cellulose Acetate 

Products 

EASTMAN KODAK 
COMPANY 

ROCHESTER, N.Y. 

JAMAICA, N. Y. 



FLY! G FA T A D FI RE 

U. S. AIR MAIL SERVICE 

From report of the Postmaster General for fiscal year 194 1 

Domestic air mail pound-miles flown by months for fiscal years I938 to 1941, inclusive. 

1938 1939 I940 I94I 

July .. .. .... .... . 1,124,0II,779 I,I 99,405,I68 I ,385,499,649 1,633,813 ,933 
August . .. . . .. .. . 1,151 ,850,637 1,272,87J ,777 I ,485 ,990,995 I,7! 8 ,62l ,237 
September .... .. . 1,146,872,384 I ,2J5 ,0I 7,708 1,4li,434,001 1,673.399.938 
October. . .... . . . . 1, 2o2,65o,o6 t 1,299,263.4 14 1,509.3 25,589 I ,866,oo8 , 205 
November . . .. ... 1,1 21,52 1,232 1,251,886,341 1,472.644.377 1,667 . 748.879 
D ecember ..... .. . 1,233 ,749,61 I I ,4.30,568,176 I,77I, 255.9 73 I ,8QO,os8,683 
January ... .. .... 1,107,694,2 79 I,24J ,868, I 19 1,535, 18.1,033 1,76 1,226,0'24 
February . .. .. ... 1,057.451,924 1,220,711,1 35 1,500, 226, 200 1,813,348,I77 
March ..... ...... 1, 278,562 ,II 6 I ,44 7, 382 ,5 46 I ,68 I,79I ,500 2,0I8,484,8 15 
April. . ... ....... 1,155.775.372 1,355.973.784 1,628,338, 205 2,o61,88o,o6s 
May . ........... 1,3o 2,524,8o5 I ,434,681,3 I 5 I ,682,6J4,5 16 2, Io5,826,6s5 
June ...... . . . . . . I , 254,696,59 I 1,4 26,985,889 1,597 ,062,402 2,08J,004,549 

Total. ... .. 14, IJ 7.360,79 I I 5,8 I8,617,372 I8,671,367. 440 22,293.42l,16o 

New air mail routes s ta rted during fi sca l yea.r IQ41 

Route Termi11i Carrier Starli11g DaJ~ 

46 Buffalo, N. Y. -P ittsburgh, Pa. . . . . . P ennsylvania-Centra l Airlines 
Corporation . . .... .. ... . . . Oct. I 5, 1940 

47 St. Louis, Mo.-Nas hville, T enn . ... . Eastern Ai r L ines, Inc ........ do. 
48 Minneapolis, Minn.-Kansas City, Mid-Continent Ai rlines, Inc ... Nov. I, 1940 

Mo.-St . Louis, Mo .. .. . . . . .. . .. . 
49-A Pittsburgh , Pa.-1-Iuntington, W.Va .. All American Aviation , Inc .. . Aug. I2, I940 
49-B P ittsburgh , Pa.-Huntington, W. Va .. . .. . do ... . ...... . ... ... ... ov. 1 2 , 1940 
49-D Pittsburgh, Pa.-J amestown, N . Y .. . . . .. do . . .. . ..... . . .. .... . . . Aug. I 2, I940 
49-E Pittsburgh, Pa.-Wi lliamsport, Pa ... . . . . do ..... . .. . ... .... . .... Dec . 12, I940 
49-F Pittsburgh, Pa.-Pbiladelphia, Pa .... . .. . do . . .... . . . . ... . . . . . . . . Aug. 12, 1940 
so Houston-San Antonio -Co r pu s Braniff Airways, In c .. . ...... Oct. I5, I940 

Christi , Tex .. . . . .. .. .. . . . . . . ... 
51 Norfolk, Va.-Knoxville, T enn ....... Ponnsylvania-Centra l Airl ines Nov. I , 19-!0 

Corporation . . ... . . . . . .. . . 
52 Great Falls, Mont.-Lethbridge, Can. Western Air Lines, Inc . . .... June I 2, 194 1 
53 Houston, T ex.-Memphis, Ten n .. ... Chicago & Southern Air Lines, do. 

Inc ...... . ... ... .. .. .. ... 
57 Seattle Wash.-Vancouver, Can ..... Un ited Air Lines Transport May 12, 194' 

Corporation ........ . ... .. 



FL YL G F T .. ·n FI RE 

BLUEFRIES
NEW YORK, INC. 

Specialist in Export 
Packing of 

Aeroplanes and Parts 

44 Whitehall Street 
New York, N.Y. 

Contractors to th e 

U.S. NAVY 
the 

U. S. ARMY AIR CORPS 
and the 

U. S. FOREST SERVICE 

Manufacturers of 

EAGLE Steerable, 
Non-Oscillating Parachutes, 

and 
EAGLE G. 0. "PARASUITS" 

as used by the R. A. F. 

EAGLE PARACHUTE 
CORPORATION 
Lancaster1 Penna. 



FLYI G FA T D FI RE 

U. S. FOREIGN AIR MAIL 
From ann ual repor t of the P ostmaster General For Fisca l Year 194 1 

Ai r mai l serv ice to foreign countries during fisca l year 194 I 

R oute 

r. New York to MontreaJ . ... . . . . 
5. Mia mi to Cristoba l (direct ) .. . 

l:VIia mi to Barranqu illa ... . ... . 
Miami to Haban a . . . .... . . .. . 
Barranqui lla to Cri s toba l. .... . 
San Salvador to ri stobal . . . · . . 
Port of Spa in to Para ma ri bo .. . 
Barranqui lla to Port o f Spa in . 

6. M iami to San Jua n ..... . . .. . . 
San Jua n to Port o f pai n ... . . 

7. Miami to Nassau' .. .. .. ... . . . 
8. Brownsville to Mexico City .. . 

Mexico City to San a lvador .. . 
Q. Cristobal to Buenos Aires . . .. . 

xo. Paramaribo to Buenos Aires . . . 
14. San Francisco to I-Iong Kong/ 

Singapore2 .... . . . ... . ... .. . 
15. Juneau to Whitehorse .. . . . . . . . 
r 6. Fairbanks to Whitehorse ... . . . 
17. New York to Hamilton , Ber-

mudai ..... . .. . ... . .. .... . 
18. New York to J:i sbon, PortugaJI . 
19. San Franc isco to Auck land' . . . 
20. Seattle to Juneau . . ... . . ..... . 
21. Ba ngor, Maine, to M oncton6 .. . 

Total . .. ..... . ..... . 

S croia 
Sched11led 

Miles 
449 .79 1 .o 
I 2J,002 .0 
259,535 . I 
x 17,485 .5 
40,2J 7. 6 

276,598.1 
21<),125. 2 

200,J89.2 
550,362.3 
264,069. I 

25,950.0 
338,282.0 
248,928.Q 

t,625 ,819.2 
1,443,605.6 

920,996.o 
17 .65o.5 
51,628.5 

8J ,I42.0 
539,376.0 
406, 266.0 
214,639.0 
155 .3 72.0 

Scroiu 
Performed 

Miles 
432,547·0 
I 22 ,973. 1 
259,535· I 
I I 7,485.5 
40,23 7· 6 

276,288.6 
2IQ,125 .2 
200,389.2 
545.4 70.7 
263 ,099. I 

25,950. 0 
338,272.2 
248,882 .3 

1 ,6o8,862. 7 
I ,443,5 2Q.Q 

888,542.0 
17,612.1 
51,6 15.3 

67 ,68o.o 
371,86o.o 
406,266. 0 
174,785.o 
r 14 ,576. o 

Pact:n/agc of Compuuation 
Prrformauu 

96. 17 
C)Q.C)8 

100.00 
100.00 
100.00 
99-89 

100.00 
100.00 

QQ. I I 

99 ·63 
100.00 
99·99 
90.98 
Q8.Q6 
99-99 

96. 48 
99-7 8 
99 ·9 7 

8 1.40 
68.Q4 

100.00 
8 1. 4.3 
73· 74 

$259.528.20 
2J1,728.26 
519,56-t .8.1 
2J 4,07l.OO 

72,.\27 .68 
407. -157 -2-1 
.;8 2.087-30 
J6o,so .So 
o6o,to --15 
J85,055 -Bs 

J2 ,.jJ7 .50 
6o8,88o.o6 
4-18,1.17. 20 

2,4 1J,027.78 
2, I 71,576.Qj 

(3) 
27,45 7.08 
41,726.J2 

144. 500.00 
2,,,t 8,J3 I.90 

(~) 

(•) 
41,2-17- 36 

tOne way. 2 Service •ex tended to Singapore-M ay J , 194 1. a No compensation shown 
since rate of payment is subject to adjustment by Civi l Aeronautics Board . • Serv ice com
menced-July 12, 1940. 6 Compensation not shown as ra t e of payment is ye t to be fixed by 
Civil Aerona utics Board . 6 Servi ce commenced- J an. J , 1941. 7 Subjec t to final adjustment . 

Mi leage and cost of ser vice on United States foreign a ir ma il routes and a mount of annua l 
appropriation, for the fiscal years 1928 to 1941, inclusive. 

Miles Cost of A verage Cost 
Fiscal Year Flown Service per Mile Approprialiolt 

1928 .. . . . . .. . .. ... . 99,530.0 SI47.950.00 $!.49 $x5o,ooo 
192Q . . .. .. . . . . . . .... . . 738 ,7! 2.0 1,150,7II.96 1.56 2,05o,ooo 
1930 . . ... . . . . ... .. .. . . 2,50J,595·0 4,300,000.00 I. 72 4,300,000 
1<)3 1. ... • . . • •. • • . • • . • . 3 .535,864.0 6,564,858. r 7 x. 86 6,6oo,ooo 
I932 . . . . . ..... . .... . .. .. . . J ,778,72Q.O 6,<)62 ,984 .28 1.84 7,000,000 
1933 · ... .. 3.775.454·5 6,948, r88. 77 1.84 7,000,000 
I934· .... . . . . .. . .. . .. .. 3,767,102.0 6,942,37 5·29 1.84 7,000,000 

1935 · . . . . . .. . . . . . . . . . 3 ,682,621.0 6,828, I 78.o6 r.85 7,ooo,ooo 
I 936 .... ... .. .. . . . ... 3 .754.537·3 6,6I0,27I.I5 !.76 8 ,ooo,ooo 
I937 . ... . . . . . . . . . . . . . 4 .448,6o8.3 7 ,88o,oor. I 7 I. 7 7 8,2JO,OOO 
I938 ........ . .. . . . .. .. . .. . 4.994 .557 .6 8,5 79 .524·57 !.72 9,905,86o 
I939- .. .. ... . . . . . . . . . . . . . . 5.357.405.1 <),31 3,216.48 1.74 IO,J 52,275 
1940 . . ..... ............ ... 5,909,372 .0 12,424,72!.69 2.IO I2,649.520 
I94I . . .. . .. .. .. . . . .... . . .. 8,235 .584. 6 (') (') r 6,247, 149 

1 Amount not determined because ra tes are not yet fixed by Civil Aeronautics Board for 
part of service. 
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to Lfl .. pJify y ... r 

folortc .,...dnca tiOI'IL 

A.I.Co. 
AIR SPEED INDICA TORS 
MANIFOLD PRESSURE 

GAUGES 
RATE OF CLIMB 

INDICATORS 
TEMPERATURE GAUGES 

PRESSURE GAUGES 
TACHOMETERS 

ALTIMETERS 
COMPASSES 

AEROMARINE 
INSTRUMENT CO. 

385 GERARD AVENUE 
NEW YORK, N. Y. 

SALES OFFICES 

420 LEXINGTON A VENUE 
NEW YORK, N . Y. 

LINKING AMERICAN MANUFACTURERS 
WITH FOREIGN MARKETS 

Consult us for Compleh1 R8pretantatlon 
in Foreign Merlcats 

AVIATION EQUIPMENT & 
EXPORT, INC. 

25 Beaver Street New York City, U.S.A. 

Coble Address: "A VIOUIPO" 
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VIALS 
STAMPING$ 
COLLAPSIBLE TUBES 

D F I . RES 

CLOSURES 
PACKAGES 
SPECIALTIES 

VICTOR METAL PRODUCTS CORP. (< 196 Diamond St., «Brooklyn, N.Y. 

FABRICATORS OF SHEET METAL 
AND TUBULAR PARTS FOR 

AIRCRAFT 

• 
Contractors to the Government •nd leading 

manufacturers 

• 
B. H. AIRCRAFT COMPANY 

27-01 Bridge Plaza N. 
Long Island City, N. Y. 

MANUFACTURERS 
OF 

TOW TARGETS 
SAFETY BELTS 
FLYERS' BAGS 

TENTS, COVERS 
and other Leather, 

Canvas and Cloth 
Specialties 

LITE MFG. CO. 
101 West 21st St. 
New York, N.Y. 
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FARNHAM 
MANUFACTURING COMPANY 

:h j. [; 11. t :J. att-J a1ttut a futet :J. ~t 
1/Lacft ~nety (;t tk =-'.~t tait 

(/2~1v{;Cfi n cl-ine:J. 

FORMING ROLLS SPAR CAP M ILLERS CO UNTERSINKERS 

HEAD O FFICE 
A ND FA CTORY 

IN BUFFALO, N.Y. 

VITAL TO PRODUCTION 
Self-Aligning Ball Bearings 
Deep Groove Ball Bearings 
Cylindrical Roller Bearings 
Spherical Roller Bearings 

W. L. BATT, Presic/ent 

R. F. RUNGE, Vice-Presic/ent 

T. W. DINLOCKER, Sec'y & Treas. 

G . PALMGREN, Chief Engineer 

R. H. DeMOTT, Gen'l Sales Mgr. 

ffi'l~W INDUSTRIES, INC., 
PHILA., PA. 

BRJA..NCH OFF ICES: 
NEW YORK, N . Y. 
DETROIT, MICH. 

SANTA MONICA, CALIF. 

Why WELLMAN 
FOR CASTINGS 

A hurt~reaJ.d aluminum ai rplane wheel. 

1. Ac/equate Facilities 40,000 
square feet of additional capacity. 
2. Precision Quality The fine de
gre ~J of accuracy required for aviation 
wofk. 3. Experienced Personnel 31 
years in brass and aluminum, 11 years 
in magnesium. 4. Quality Checking 
Laboratories, X-ray apparatus and 
other facilities. 

THE WELLMAN BRONZE & 
ALUMINUM COMPANY 

6007 Superior Avenue, Cleveland, Ohio 
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PROGRE SS O F CI VI L AERO NA UTICS IN TH E UNITE D STATE S 

[A ll s tatis t ics a rc as of Dec. 31 each yea r] 

'orn pilcd by Civi l Aeronau t ics Ad m inis t ra tion 

ScHED UL ED A I R- C AR.RTER O PERATIONS 
Airplanes: 

In service and reserve: 
D omcst ic1 .. . . .. . . .. .. . . ... . ...... . . 

Airways (domestic, intern a t iona l, and tcrri -
toria1) :1 

Serv ices in operat ion . . . .. . .... ... . . . . . . . . 
E xpress mi leage .. . .. ........ . ... . .. .... . 
Mai l mileage .. . . . .. . . .... ... .. . ... . .... . . 
P assenger m ilcagc .. . . .. . .. . .. . .. . . . .... . . 

Total mileage : 
Domestic1 ... . .. .. .. . ... . .. .. • .. . . • . · · 

Interna tional and tcrritoriaP . .... . .... . . . 

Total . .. . . .. . . . . . . . . . .. . . .. . . . . . .. . . 

Accidents : 
Domestic:' 

Number of a ccidents. . . . . . . . . . . . . . . . . . 
Miles flown per accident ... . . . . . .. . . . . 
Fatal accidents . . . . . .. . . .. . . .... .. . ... . 
Miles flown per fata l accident. . ... . . . . . . . 
Fatal accidents per 1,ooo,ooo miles flown . . 
Pilot fa talities . . . . ... .. . . . .. . . . . .. . . .. . . 
Miles flown per pilot fatality .. . . . . . . .. . 
Copilot fa ta lities .. . . . . .... . ... . ..... .. . 
Crew fa ta lities (other than pilot and copilot ) 
P assenger fa ta li ties .. . .. . .. . ..... . . .. .. . 
Passenger miles flown per passenger fata lity 
Ground crew and third party fa ta lities ... . 
P assenger fa tali ties per roo,ooo,ooo passen-

ger miles flown . . . . . . . . . . . . . . 
Total fata lities . . .. . . . . . .. . . ........ . . 
F a ta lities per 1,ooo,ooo mi les flown .. . . . . . 

Express and freight carried : 
Pounds (domestic) 1 ... . ... . . . • •. • . . • . . .. . 

Mi les flown (revenue) : 
Domest ic routes1 . •. ... . . ...... .. 

Passenger-miles flown ( r passenger carried 1 
mile): 

D omestic,' revenue. . . . . . . . . . . . . . . . .. . . 
D omest ic,' revenue and nonrevenue . . . . . . . 

Passengers carried: 
D omest ic,' revenue . . ...... . . .. . . . . . . . . .. . 
D omest ic,t revenue and nonrevenue . . . . . . . . . 

P assenger seat-miles flown (domest ic)'- . .. .. . . . 
Passenger load factor : 

Domestic' revenue (percent) .. . . . . . .. . .. . . . 

PRIVATE FLYING O PE RATIONS 
(All domest ic) 

Airplanes in operation (certificated and uncer-
t ifica ted) .. . .. .. .. . . . . ... . . .. ... .. . . . 

-

1939 

265 358 

170 2 11 
79.562 <) 4,079 
74.338 90,36Q 
8o, Io9 94 ,079 

36,581 41 ,054 
4-3 ,528 53 ,0 25 

8o, I09 94 ,079 

33 42 
2,502,167 2,590.487 

2 3 
4I, 285,762 36,266,8 I2 

0.02 0.03 
I 3 

82,57 I,5 23 36,266 ,8 12 
I 3 
I 4 
9 35 

83.309,6 77 32 ,784,1 41 
0 0 

1. 2 0 3.05 
I 2 45 

o.I 5 0.4 I 

9 ,5 I4 ,229 12,506,!76 

82,571 ,523 108,8oo,436 

677,672,955 l ,041, I 73.558 
7 49,787,096 I,147.444.948 

1,71 7,090 2,7 27,820 
1,876,05 1 2,959.480 

I, 2o7,869,577 I , 797,3 29,43 I 

56.ro 57 ·93 

12 ,274 16,903 

36o 

220 
93.400 
8Q ,100 
93.400 

4-3 .400 
50,000 

93.400 

33 
4,030,990 

4 
33,255,670 

0.03 
3 

44.340,893 
3 
3 

35 
42,620,99 1 

0 

2-35 
44 

0.33 

19,209,671 

I33 ,022,679 

1,369, 784,23 I 
1,491 ,734.671 

3.768,892 
4,060,545 

2,3 r6,2o5,507 

59-13 

21,6oo 
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Ex htsiv ly Engaged in 

TRAINING MECHANICS for the 
U. S. ARMY AIR CORPS 

We are proud to h11ve this vit.!sl role in the defense of America. 
Our selection, by the U. S. Army Air Corps, 11s one of the 
training centers for 11viation mechanics has shown their ready 
faith in our institution 11nd conAdent ability of our graduates. 
This Faith is justiAed b't our reput.!stion of quick, thorough and 
accurate instruction. Our objective is: "Keep ' em Flying"-

MISSOURI AVIATION INSTITUTE 
School Division of Missouri Aviation Corporation 

416 Admiral Blvd. Kansas City, Mo. 

St. Louis Aircraft Corporation 
SUBSIDIARY OF THE 

St. Louis Car Company 
8000 NORTH BROADWAY 

St. Louis, Mo. 

* 

Designers and Builders of Aircraft 

Sub-Contractors of Airframe parts 
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PRO GRESS O F CIVIL AERO NAUTICS IN THE UNITED STATES 
-Continued-

AIRl'ORTS AND LA NDING FiE LDS 
Ai rports : 

Commercia l. .. . . . . .. . . . ..... . . .. ...... . . . 
M unicipal .... ....... .. .... .. . . .. .. .. . .. . 
intermediate-C. A. A.- lighted . . . ... . .. . . 
Intermediate-C. A. A.- unlighted .... .... . 
Aux iliary- marked . ..... . . . .. .. . . ... .. . . . 
Army, Navy, Marine Corps , ational Gu ard, 

Reserve, P rivate, and miscellaneous ai r-
ports .. . ..... .. ............... ... ... . 

Total airports in operation ...... .. . . .... . 
Lighted, total. ..... . . . ... . .... .. . . ... . . . . 

1939 

2,2 80 
735 

I 940 I941 

·196 930 
788 t ,o86 
28() 2 J 

0 0 
507 (1) 

25 1 I 5 

2,33 I 2,484' 
77 6 662 

----------1----------1----------
FEDERAL AIRWAYS SYSTEM AND AIDS 

TO AIR NAVIGATION 
Communication: 

Radio broadcast stations .... . . .. ... . ..... . 
Radio range beacon sta tions ... . .. . .. . .. . . . 
Radio marker beacons .. . .. . .. . . ... . ...... . 
Weather reporting ai rway a nd a irport stations: 

Weather Bureau a nd C. A. A. opera ted, 
longline teletypewriter equipped ....... . 

T raffic control sta tions teletypewriter equipped 
Miles of weather reporting teletypewriter 

service . .......... .. . . .. .. ........ .. . 
M iles of traffic control teletypewriter service .. 

Airway lighting : 
Beacons: 

Revolving and flashing listed together for 
1926 to 1929 ......... . .. · · · · · · · · · · · · · 

Revolving . . . ...... .. .. .. . .' ...... .... . . 
Flashing ........ .... .............. .. . . . 

Beacons-privately owned and certified .... . 
Intermediate landing fie lds, lighted . ... . ... . 
Mileage lighted . . ........... . ... . . . . .... . . 
Miles under construction at close of year ... . 

CERTIFICATES 
Certifica ted (active): 

Airplanes ................ .. . . . . . ... .. . . . . 
Gliders .. . ................ . .... . ..... . .. . 
Instructors, ground ......... . ...... .. .. .. . 
Mechanics ... . ..... . . . . . ......... . ...... . 
Pilots, airplane ...... . . .. . . . ... ... . ..... . . 
Pilots, glider ... . .. .. . .. .... . .. . . . .. .. .. . 
Riggers, parachute ....... .. .. . . . . .... .. .. . 

92 I I I 
244 281 
48 42 

298 3 76 
II4 129 

26,803 28,052 
9 .939 I 2,2 60 

• • • • • • • • • 0. . . . . . . . . . . . 
1,875 2,045 

214 216 
65o 720 
274 289 

27,074 30,48o 
2,1 92 496 

12,829 17 .3 51 
44 39 

446 1,948 
10,296 ll,I77 
31,264 63,I13 

170 138 
425 444 

t Auxiliary are now classified as to ownership, commercial or municipal. 
2 Does not include ai rports in Alaska. 

I25 
312 

48 

453 
139 

55 ,268 
I 2,621 

• 0 •• 0 • •••• • 

2,274 
164 

•••••• • •• 0 . 

283 
32,679 

780 

24,836 
65 

4 ,8 15 
14,047 

100,787 
164 
618 
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t•7., 
BENDIX ........ ~ ·~ AVIATION, LTD. 

Subucliary of • .. _..o# & odix A via.rion Corpor::~tion 
N 0 R T H H 0 L L T W 0 0 D, C A L I F 0 R N I A 

AIRCRAFT LIGHTING 
IS 

OUR BUSINESS 
lOOo/o 

of our effort is devoted to the 
manufacture of aircraft light
ing equipment. As the only 
specialists in our field we can 
assure you of superior engi
neering design, quality prod
ucts, and excellent service per
formance. 

LIGHTS FOR SERVICE 

Elecl1·ic Retractable La-ndi1~g 
Approved Airli1ze Positio-n 

Fluorescent I-nst1-rtment 
Formation Indicator 

Signal 

The GRIMES Mfg. Co. 
URBANA OHIO 

~-tTAYLORCRAFr:-~ 
Most Modern 

TANDEM TRAINER 
m 

the light pla ne field -·-In the Army, the o-5 7A- for short 
range reconnaisance and liaison. 

In Pilot Training, Model "D"
preferred by opera tors for its 
ease of control, extra rugged con
struction and exceptional com
fort for instructor and student. -·TAYLORCRAFT AVIATION CORP. 

Alliance Ohio 



Year' 
No. 

---
191 2 29 
19 13 29 
191 4 34 
1915 152 
19 16 269 
1917 135 
191 8 20 
1918 4 1 
(2nd 
h alf) 
1919 44 
1920 65 
192 1 48 
1922 37 
1923 48 
1924 59 
1925 80 
1926 50 
1927 63 
1928 162 
1929 34 8 
1930 32 1 
1931 14{) 
1932 280 
1933 406 
1934 490 
1935 333 
1936• 52 7 
1937• 6.1 1 
19386 8 76 
1939' 1,22 1 
19407 3 ,532 
1941 3,61 9 
(1st 

8mo.) 
- -----
T ota l 14,089 

F LY! G FA TS D F IGURE 

EXPORTS OF U. S. AERONAUTIC PRODUCTS 

Compiled by Bureau of Foreign a nd D omestic Commerce 
Motive P roducts Di vision 

A ircraft Engilles 
Paris a r~d Pa rac.h utes 

Va lue N o. I Va lru Accessories a nd Paris 

s 105,805 ot reported p r io r "Pnrachutes 
81.750 to 1922 ; probably 25,802 and Par ts" 

188,924 included with 3 7,225 were not 
958 ,019 " other " internal 583,42 7 reported 

2, 158 ,395 combus tion e ng ines 4 ,843 ,610 u ntil 1932. 
1.00 1,542 o r "pa r ts" of 3 .133 ,903 

206,120 a ircra ft . 8,8 77,977 
562 ,600 9 ,139, 78 1 

215,300 3 .249 ,226 
598,2 74 554 ,375 
3 14 ,940 15 7,608 
156 ,630 14 7 s 72 .8 19 265.48 1 
309,051 80 65.558 58.949 
4 12,738 146 2 19,609 165,926 
511 ,282 73 170.793 101 ,584 
303 ,1 49 297 573,732 150,329 
848,568 84 484.875 570 ,117 

1,759 ,653 179 664.826 1.240 ,244 
5,484 ,600 322 1,383 .197 2.25 7,548 
4 ,8 19 ,669 376 1.634.985 2,363 ,4 56 
1,8 12 ,809 307 1,43 2.2 29 1,622,649 
4 ,358,967 2,356' 1,5 17,682 1,756,42 1 s 3 13,462 
5 ,59 1,493 2,903• 1.452,34 1 2 ,249 ,1 72 87,32 2 
8 ,1 95,484 1,009 4 ,458 ,70 1 4 ,860 ,567 148, 186 
6.598 ,5 15 568 2,459 ,3 17 5 ,069,8 10 163 ,201 

11 ,601,893 933 5 ,1 82,469 6,060,488 298 .353 
21.085 .170 1,048 5,946 ,054 12. 105,474 267 ,77 1 
3 7,9 77 ,924 1,309 7,899 .844 2 1,948.982 400 ,939 
67 , Ill ,866 1,880 14. 120,035 35 ,798 .922 775,389 

196,352 ,3 15 4,986 49 .8 73,823 64,462,409 1,068,779 
254 ,548,3 16 5 ,231 57, 243 ,1 48 66 .948 ,249 331,895 

$636,03 1,76 1 24 ,234 $ 156,856 ,03 7 $ 260,659 ,711 3,855,297 

Total 
Value 

105 , OS 
107.552 
226.1 49 

1,54 1,446 
7,002 .005 
4 ,135,445 
9 ,084,097 
9,702 ,38 1 

3,464,526 
1, 152 ,6-19 

472,548 
494,930 
433 ,558 
798 .2 73 
783 ,659 

1,027,210 
1,903 ,560 
3 ,664 , 723 
9 ,1 25,345 
8,8 18 ,110 
4.867 ,68 7 
7 ,946,532 
9, 180 ,32 8 

17,662 .93 8 
14 ,290 ,843 
23 ,143 ,203 
39 ,404,469 
68,227,689 

117 ,806,2 12 
3 11,75 7,326 
3 79,0 71 ,608 

S I ,05 7,402,806 

' Exports of a erona u tic p rod ucts were no t reported sepa ra t ely prior t o 19 12. T he d a t a are fo r 
fiscal year s (ending June 30) p rio r to 19 19 ; later d ata a re fo r calendar yea rs . 

' Russia bough t 2,010 engines for $26 1,334 in 1932 a nd 2,5 76 fo r $255 ,400 in 1933. 
1 U nder " a ircra ft " a re in cluded 24 seapla nes a nd a m phibia ns a t S I ,525 ,540 . 
'Under " a ircra ft" arc included 33 seaplanes a nd a m phibia ns a t $3,386,597. 
• Under " a ircra ft " a re included 14 seapla nes a nd a mphibia n s a t $ 607,030 a nd I engineless , 

heavier-than-a ircraft a t $600. 
• Under " a ircra ft " a re included 8 seapla nes and a mphi b ia ns va lued a t $873 ,425 a nd I g lide r 

v alued at $130. 
7 Under "aircraft" a re included 26 sea pla nes a nd a m phibia ns va lued a t $ 1,541,156 a nd 72 en

gineless pla nes a t $3,436,465 a nd 9 gliders va lued a t $5,090. 



FLYI G FACT D FIGURES 

BE DI 
BUILDS 
hundr ds of 

Aircraft Product 
unz ersally pT fe1T d 

+ 
Pioneer Aircraft 

Instruments. 

Stromb erg 
Aircraf-t Injection 
Carburetor. 

+ 

Bendix·Scintilla 
Aircraft Spark Plugs. 
+ 

~REDS of aviation produces bear 
the well known Be ndix names and 

crade-mark . Yet even unmarked , every 
BendLx Product would be recognizable 
by it careful craftsmanship. When not 
disce r.oible co the naked eye .it shows up 
in tru rworthy p e rformance. That is why 
th e r e is a world-wide preferm ent for 
Bendix-built products. And as every day 
see aviation rise co new importa nce in 
the destiny of the world, every day finds 
BendLx hard at work w ith srudy, research 
and tesring-constantly seeking new ways 
to make new avia tion produces better. 

BEND.IX 
AVIATION CORPORATION 

EXPORT DIVISION 

30 Boc:kdeller Plaza, New York, N.Y., u.S.A. 
Cable Address: "BENDIXCOBP" 

OTHER BE 1DIX A IRCRAFT PRODUCTS: 
Bendix R3dio Direction Findinl?, Navigation 
and Blind-La nding D evices, Rad1o Compasses, 
Transmitters and Receivers , R a nge Transmit
ters, Communicating Systems o Eclipse Aviation 
Starte rs, La nding_G ear Retra cting Motors, Gen
erators, Aircraft R adio Dynamotors. Automatic 
Superch ar ger R egulators, Hydraulic Remote 
Concrols, Engin e Synchroscopes, Deicer Equip
ment , Auxiliary Gasol.ine Power Equipment, 
Fue l Flowmeters, Flexible Metallic Tubing, 
H ydra ulic Pumps o Bendix - Scintilla Aircraft 
Magnetos o Bendix Aircraft Spark Plugs, and 
R a dio Shielding o Fuel-Injection Systems o 

Scromberg Aircraft Carburetors o Pioneer Air
craft Inscruments , Compasses, Turn, Bank and 
Climb Indica tors, Altimeters, Tachometers, Air 
Speed Indicators, Octants, Fuel and Water Level 
Indicators. Ammeters, Switches, etc. o Bendix 
Airplane \~heels , Brakes, Pneudraulic Shock 
Scruts, Tail-Knuckle Assemblies , Pilot Sea ts o 
Friez Weather Instruments. 
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LICENSED PILOTS IN THE UNITE D ST AT E S 

J a n ua ry I , 1942 

Compiled by Civi l Aeronnu ics Admin is ra ion 

tale 

Ala b am a ....... , . . .. , . . . .. . . 
Arizona . . .... . . . . . .. . . ... . . 
Arka nsas .. . . , .. . . . . . .. ... . . . 
Ca lifornia ... .. . . . . . . ... . .. . . 
Colora d o . ... . . . .. . . . . .. . ... . 
Connecticut ... .. ... . . . , . . .. . 
Delaware . . . . . . .. . .. .. . . . . . . . 
Dist rict of Columb ia . . .. . .. . . , 
F lo r id a .... . . . . . .. . . . . . . . . . , 
Georgia . . . . ... ... . . ... . . ... . 
Id a ho ..... . .. . . .. ... . . . .. . . . 
Illino is .... . .. . . .. . . .. . . . . .. . 
Indi a na . . . . . ... . , . . . . . .. . . . . 
Iowa .. . ... . , .... . . . . .. . . . . . 
K a nsas ... . . . .... . . .. . . . . .. . 
Ken_t ~;~ cky .. . . . .. .. . . . . . .. . . . 
Loutsta na ... . .. . . .. . . .. .. . . . 
Ma ine ... . ... . . ...... . . .. . . . 
Ma r yla nd . . .. . .... . . .. . .. .. . 
Massach usetts ... . . .. . .... . . . 
Michiga n .. . .. . . . . . . , . . .... . . 
Minnesota . . .... .. . . . . . . . ... • . 

tl l~~~r:~ ·. : : : : :: : : :: : : : : : : : 
Montana . . . . . ... .. . .. , .... . . 
Neb raska . . . . . ... . .. . .... • . . 
Nevada ... . . . . . . . . .. . • . .. .. . 
New H am p shi re . . .. . . .. . . . . • . 
New J ersey .... .. . . . .. . .. . . . . 
New Mexico .. .. . . . . . . . .. . .. . 
Ne w York . ... ... . .. . ... ... . . 
North Ca rolina . . . . , .... • . . . . 
North D akota .. .. . . .. . .. .. . . 
Ohio ... . . ... . . . . ... .. .. . .. . . 
Oklahoma . ... . . . .. .. . . .. . .. . 
Oregon ...... .. . . . .. .. .... . . 
Pennsylvania . ..... . . .. . .. . . . 
Rhode Isla nd . . .. . .... . . . . . . . 
South Carolina . ... .. . . . . . . . . . 
South Dakota . . . .... . . .. . .. . 
T ennessee . . .. .. .... . . . .. .. . . 
Texa s .. .. .. .. . . . ... . . . . . . . . . 
Utah ..... .. ... ... . . . . . . .. . . 
Vermont . .. . . .... . . ... . . .. . . 
Virginia . . .. . . . .. . .. .. . . . . . . . 
Washington . .. . . . ... . . . . . . . . 
W~st Vi:ginia .. ... .. . .. .. . . . . 
Wtsconstn . . .. .. .. . .. .. . . . .. . 
Wyoming . . . . .. . . .. . ... . •. . . 
Alaska .. .. .... .. . . . . . . . .. .. . 
Can ad a ' . .. .. . .. . . . .. . . .. .•.. 
Cana l Zone . ... .. . .. . .. . .. . . . 
H awa ii ..... .. . . . ... .... . . .. . 
Mexico' . .... . . ... . .. . ..... . . 
Philippine Islands . . . . .... .. . . 
Puerto R ico . . . . . . . . . . . .. . 
Foreign, M iscella neous .. . . . . . 

T otals . . ..... . .. . . .. . 

Jan . 1. 
1() 42 

97 7 
740 

1,260 
12,053 

1,495 
930 
26 1 
8 16 

2.500 
1.550 

758 
5 039 
2,060 
2, 299 
2 ,399 

649 
1,479 

53 1 
1.1 55 
2 ,527 
3.820 
2.25 1 

774 
3, 2 15 

849 
1.365 

235 
4 10 

2 ,549 
611 

7,395 
1,412 

63 7 
4,251 
2,612 
1,601 
5 ,354 

377 
1,05 7 

644 
1.646 
6 .842 

930 
300 

1,459 
2 ,5 15 
1,129 
1,690 

396 
232 
180 
46 

274 
8 

33 
57 

153 

100, 787' 

Ja n . 1 , 
1()4 1 

66 1 
45 1 
603 

8. 285 
960 
592 
205 
560 

1,462 
1,072 

523 
3 ,033 
I ,4 16 
1,26 1 
1,326 

3 75 
1,000 

330 
758 

I ,728 
2,208 
1.053 

468 
l! 0 75 

544 
879 
174 
280 

1,630 
364 

4,863 
757 
385 

2 .654 
1,448 

92 1 
3 ,452 

209 
627 
442 

1,086 
3,9 18 

545 
207 

1,01 8 
1,709 

721 
929 
238 
184 
4 4 
37 

254 
8 

2 1 
45 

11 5 

63, 11 33 

Cert ifi ca ted Pilots 

P r:ru:n t 
lncrwse 

4 7 8 
64 .1 

109.0 
45.5 
55 .7 
57.1 
27.3 
45.7 
71.0 
44.6 
44 .9 
66.1 
45 .5 
82 .3 
80 .9 
73 .1 
47.9 
60.9 
52.4 
46.2 
73 .0 

11 3 .8 
65 .4 
54 .9 
56.1 
55 .3 
35. 1 
46.4 
56.4 
67.9 
52. 1 
86.5 
65.5 
60.2 
80 .4 
73 .8 
55 .1 
80 .4 
68.6 
45 .7 
5 1.6 
74.6 
70.6 
44.9 
43.3 
47.2 
56.6 
8 1.9 
66.4 
26. 1 

309 .1 
24.3 

7.9 
0 

57.1 
26. 7 
33 .0 

J a 11 . 1 , 

1() 40 

2 10 
18 
124 

5. 193 
355 
4 17 

82 
362 
748 
435 
185 

1.8 17 
909 
598 
430 
18 1 
32 1 
184 
408 

1,062 
1.203 

544 
141 
738 
159 
294 

57 
129 
976 

69 
2,636 

5 18 
103 

I ,47 1 
429 
409 

I ,882 
109 
208 
136 
4 17 

1,384 
15 2 
92 

552 
8 75 
271 
467 
113 
125 
35 
3 7 

15 7 
6 

21 
16 

129 

59.7 3 1,264 

I Figures for t hese coun t ries a re fo r p ilot s regist ered b y the Unit ed Sta tes. 

J a n . 1, 
1 () ) () 

160 
125 
I 10 

4 .207 
222 
J 0 

6-t 
30 
580 
215 
1211 

t.JSJ 
585 
384 
28 1 
1 17 
253 
125 
280 
78 1 
935 
353 
107 
525 
11 4 
17(\ 
34 
85 

762 
66 

2 .09 1 
222 

72 
1.128 

290 
259 

1,33 5 
71 

!OJ 
106 
285 

1,002 
126 

75 
4 12 
525 
183 
334 

90 
95 
29 
5 1 

146 
6 

24 
12 

126 

22,983 

2 Includes 3 ,206 women pi lots d ivided as follo ws : 184 commercia l, 13 limited com m ercial. and 
3,009 priva te. 

1 Includes 2,145 wom en pi lot s d ivided a s follows : 113 commercia l, 2 7 lim it ed comme rci:J. l, 
1,803 privat e, and 202 solo. 
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Speed up your future by preparing for it now! 

Roosevelt 
Aviation School 
Accredited by I he U.S. Civil Aeronautics Boord. Contractors lo I he U. S.Army Air Corps. 

Licensed by the Stale of New York 

At Roosevelt Field 

Mineola, Long Island, New York 
AVIATION TRAINING AT ITS BEST • WRITE FOR COMPLETE INFORMATION 
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LICENSED PILOTS-(Cont'd) 

Certificated P ilots Clnssifi ed by Grade s 

A ir Liuc Co m mercial 
Limitt!d 

P r ira le S olo Totals Commercia l 

j a nua r y I , 1942 . . 1,587 15. 142 287• 8.~. 77 I o• 100.78 7 I 
j a nua r y I. 194 1 . . I ,43 1 9,6 16 535 4 7,673 3 .85 63. 113 
J a n ua ry I. 1940 . 1, 197 7.292 988 13 .45 2 8 .33 5 3 1.16·1 
j a nuary I. 1939 .. 1. 159 6 .83·1 1.005 10 .676 3.309 2l.9 J 

• Civ il Air R eg ulat ions effective . l ay I. 1940, as amend'd , p rovided fu r d iscont inuance o f solo 
pil ot ce rtifica t es a nd of lim ited com merc ia l p ilo t certi fica t es 011 L1 y I , I '141, wh ich uccoun ts 
for the d rop in number o f these two classes of cc rtifi c:~ t c·s. 

U. S. CIVILIAN PILOT TRAINING PROGRAM 

Stat ist ics of F light Tra in ing of the U. S . C iv il Ae rona utics Ad m in ist ro tion's 
C iv ilia n Pilot T ra ini ng Progra m . 

Flight Courses Given by Civilian Pilot Training Sessions 
Sessions 

Feb., 1939-Ju ne , 1939 ... . , . .. . . . . . . . .. .. . . .. . 
Nov., 1939-June, 1940 . .. . . . .. ... . . . . . . . ... . . · 
July , 1940-S"ep t . , 1940 . .. .. . .. .. . . ... . . . . .... . ... . 
Oct. , 1940-Ja n ., 1941 . . . . . . .. .. . .. . . . . . . . .. .. · . · · · 
F eb . , 1941-June , 194 1 . . .. . . . . . .. .... . .... . . . ... . . 
July, 1941-Sept., 194 1 . .. . . . .. . .. . .. . . . . . .. . .. . . . . 
Oct. , 1941-Ja n . , 1942 . .. . .. . . . .. . .. . .. . .. . . . . . ... . 

T o ta l . . . . . . . .. . . . . .. .. . ..... . . . ....... . ... . . . . . . 

Priva te Pilots Certificat ed 57,924 ' 

Eleme11tary Tra i11 ees 
330 

10 ,46 1 
17,3 18 
15, 132 
14 ,923 
9,649 
7,900 

75,713 

8,000 Elementary Tra inees ha d not t a ken fina l fl ight t est s J a n. I , 1942 . 

Instructor and Refresher Courses 

S ecmulary T roi11 ees 

84 
1, 167 
2,679 
4 ,1 35 
3,413 
3, 176 

14 ,654 

co .. rse T raillUS 
Primary Instructor R efreshe r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,377 
Advanced Instructor Refreshe r . ... ... .. . . ....... .. . . .. . ... . . . . . . .. , . . . • . . . . . . . . . . 2,401 
Co=ercial Pilot's R efresher. . .. . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,298 
Student Apprentice Instructor . . . . . . . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,593 

10,669 

Advanced Flight Courses 
Course Trainees 

~nstructor in Cross Country. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 333 

~i~~~~~g~:::::·: ::: ::: : ::: : ::::::: : : :: :: : : : :: :: : ::: :: ::: : : : : : : ::::::: : :: : ~ : ~~I 

Countries R eprese11ted 
13 

Pan American Phase of 1941 

Su=ary 

5,811 

Trai1tees 
33 

"£-ota lb Nr~\ff Civilia n Pilot Tra ining Courses .. . ..... . . .. .. . . . ... . .. ... . . ... . . . . 106,880 
N umber of o eges participating in 1941. ... . . . ... . ... . .. . ..... . .. . .. . . .... . .... . . 717 

urn er o Non College Centers in 1941.. . . .. . .... . . . . . . . ... . ... .. . .... . . ... . . . ... 176 
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THE WACO AIRCRAFT CO. 
TROY, OHIO, U.S. A. 

Contractors to the U. S. Army Air Corps 

Builders of the UPF-7 

The operators choice for the secondary stage of 
the Civilian Pilot Training Program 

Sub-contractors 

JACOEL 
Cable Splicing Tool 

• 
Full swivel tool for splicing Aircraft con-
trol cables and Hoisting Slings, cuts time 
for splicing by at least 25%. Features re
movable and adjustable jaws to fit cable 
sizes 'u- " to i a-"1 will accommodate 
Thimbles, Bushings, Spacers or fittings. 
Used for production or field work by 
U. S. Government, aircraft Factories, ship 
yards, aeronautical schools and the in
dustrial field. 

• 
I. Jacoel Cable Splicing Equipment Co. 

1880 Hertel Avenue Buffalo, N. Y. 

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, Aircraft 
Radio, Aircraft Drafting and Design. Day 
and Evening Courses. 

35th Ave . and 37th St., Long 
Island City (Independent 
Line) -36th Avenue Station . 
( l .R.T. or B.M.T.) Astoria 
Line. 

Phone Ravenswood 8-7400 
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U. S. CIVILIAN PILOT TRAINING PROGRAM 

Cumula t ive total s in the Civ il ian Pilot Train ing Progra m of the U. S. ivil Aeronnu ics 
Administ ration , from the beginning of t he program o Februa ry I , 194 2. 

Num ber of Trainees 
States 

Elementa ry 
Alabama. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.235 
Arizona . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 609 
Arkansas. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t .364 
California. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. 198 
Colorado. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t .43 1 
Connect icut. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 455 
Delaware..... .... ....... . ...... . . . .. ......... . . . . .... .. .... 145 
Dis tr ict of Colurnbia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * 
Flor ida. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t .275 
Georgia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I .193 
Idaho....... . .. ... . . .... . . .. . . . . ......... ........... . .. . . .. . 64 2 
Illinois .... . . . .. . .... .. .. . . .. . . ... . ... . ... . .. .... .. . ..... .. . . 2. 789 
Ind iana.... . ..... . . .. .. . . . .... . . .. . .. . . ... . . .. . . ...... . . . . . . 1.824 
Iowa. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 13 7 
Kansas. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 .. 364 
Kentucky. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 495 
Louis iana. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I ,507 
Maine... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 527 
Ma ry land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 954 
Massachusetts . . . ..... . . . .. ... . .. .... .. . ... .. . . .. . .. . . ...... . 1,7 12 
Michigan. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.865 

Sl~~l~rr;~·: ·: ·:::::: ::::::::: ::: ::: :::: ::: ::: ::::::::::::: ::: : ::iH 
Monta na. .... . . . . ....... . . .... .. .. ...... . .. . . .. .. . . .. . .. . . . . 787 
Nebraska .. . ........ . .. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 .302 
Nevada.... . ........... .. .. .. .. . .. . ... . .......... . ........ . . 236 

~~: fe~~~hir_e_ . , .... : : :::: : :::::: :::::::::: :: : :: : ::::: ::: : : : : : 1 ji~ 
New Mexico ........... . . . . ....... ..... . . .. .... ... ..... . .. . .. 60 1 
New York. . ............ . ....... . ........ . ... . ... .. ... . . .. .. . 4,041 
North Carolina. .............................. .. . . ... . ... . ... 1,477 
North Dakota. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 696 
Ohio .. .. . . .... . .. . .. ... .... .. . . . . . . .... . ..... . ... .... . . ... .. 3,217 
Oklahoma...... . ... . ... .. . ..... .. . ......... .... .. . ....... . . . . 2, 195 
Oregon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,249 
Pennsylvania . . ..... .. . . .. . ..... .... . . . . . ... .. .. . .. . . .. . . . . . . 3 ,1 52 
Rhode Island.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 483 
South Carolina. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 .098 
South Dakota . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587 
Tennessee........... . . .. . . . . . .. . .. . .... .... ... . .. .... . . .. . .. 1,439 
Texas... . ..... . .. .... ... . .. .... .. ....... ... . ... . ... . 5.406 
Utah .. . ..... ... .. .. . . ... . ... . . .. .. ... . . . .... . ....... . . .. . .. 954 

~f:;~i~~ ·. ::: :::: : :: : : :: : : : ::: :: : : :: : :: ::: :: ::: : :::...... .. .. • .n~ 
;f:!~~~~i_,;·:·:·:::: :: ::::::: ::: :: :: :: : : : :: : :: : : : :: :: : :: : : : :: ::~~~ 
Wyoming. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300 

State T otals. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 5,607 

Territories 
Alaska... .... . ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52 
Hawaii ........ .... .. . ... ... ... .. .. . .. . .... . . .... . . . ... . ... . 43 
Puerto Rico . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ll 

Territory Totals. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l 06 

Total Elementary and Seconda ry Trainees.. . .. . .. . . . .. . . . .. . .. . 75,713 

Secondary 
277 
148 
209 

1.802 
409 

69 
49 
* 276 

164 
123 
402 
402 
36 1 
535 

39 
362 
129 
263 
374 
400 
.338 

20 
667 
235 
208 
3 1 
41 

248 
93 

9 10 
190 
87 

457 
407 
282 
356 

96 
2 11 

83 
323 

1,3 13 
139 

141 
444 
179 
241 
121 

14,654 

14,654 

*District of Columbia tra inees rece ive their flight tra ining in Ma ryland a nd Virginia. 



FLYI G FACT A D FIG RE 66s 

SILVAIRE 
IRPLA ES 

FOR T IIOHO G H , 11\" EXP E IVE, PR I M RY OEFE ' E T R I Nl NG 

for Train -

t Manufac-

SILVAIRE 
A_ Defense Product of 

LUSCOMBE AIRPLANE CORPORATION, West Trenton, N.J. 

Scl1ool of Aeronautics 

STEW ART TECH 
found ed 1909 

Specializing in Aeronautics 
Since 1929 

Government Approved Courses in 
Aircraft Master Mechanics (A & E) 

Course also in 
Aeronautical Drafting 

(including Detail Design) 
CATALOG UPON REQUEST 

STEWART 
TECHNICAL SCHOOL 

Stewart T e ch Building 
253- 7 W est 64th St. , N ew York, N .Y. 

Announcing 

A NEW 

CHAMPION 
Ceramic Aircraft Spark Plug 
Convinced by years of res earch and 
testing that our new ceramic insula
tion far aircraft spark plugs is far 
sup erior to any insulat i on heretofore 
available, we now announce and 
recommend our Champion C 26 with 
this new ceramic insulation for low out· 
put engines of the type used in com
mercial, private and training planes. 

CHAMPION SPARK PLUG COMPANY 
TOLEDO, OHIO 

Cut your spark 
plug cost in half 
-install C 26 
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NON-MILITARY AIRCRA F T O F T HE U N I TED STATE S 

S tale 

J a nua r y I. 1942 

Compiled by Civil Ae rona ut ics Admini s tra t io n 

J a11 . 1 , 

1941 
J an. r , 

1941 

Cr:rtijica ltd A ircroft 

Pr:ru nt 
l ncrtost 

Jon . 1, 
1040 

Jail . 1. 
10J P 

- --------·--- ---- --------------- . - ---
Ala ba m a .... . .. . . . . . . .. . 
Arizona .. . .. .. .. . ... .. . . 
Arka nsas . . .. .. ....... . 
California .. .. .... . .. . 
Colo ra do .. .. .. .. . .... . . 
Connecticu t .. . . . ... . . . 
Dela ware .. . . . . .. . . 
D is trict of Colu mbia .... . . 
Flor ida . . . . . .. . ... .... . 
Georgia ... ..... . . . ... . . 
Idaho . .... . . . . . . . 
Illi nois . .... . .. .. . ... . . 
Ind iana . ... . . . . . . . . . .. 
Iowa .. . . . ..... ... .. . 
Kansas . .. . . . . . . . .. . . .. . 
K entucky . .. . . . .. . .... . . 
Louisia na . . ..... .. .. . ...... . 
Ma ine . . .. . . . .. . .. . .. . . .. . 
Mary la nd .. . . .. . . . . .. .. . . . 
M assachusetts . . . . . . . . . . . . . 
Michigan . . . .. . .. . .. . . .. ... . . 
M~n':'es_ota,. . .. . .... . . . ...... . . 
M!SSISSll(Pl . .... . . .. . . . .. . . . 
Mrssoun . .... . . . . . . . ..... . 
Monta na . ... .. ... . . .... . ... . 
Nebraska . . . . .. . . . . . .. .. ... . 
N eva da . ..... . ...... . .. . 
N ew H a mpshire . ... ... . .. . . 
N ew J ersey . .. .. .. . 
New M exico . ..... . . .. 
New Y ork .. . .. . ...... ..... . 
N orth Carolina . .. . . . . . ~ . .. . 
North D a kot a . . . . . . . . . 
Ohio ... . . .. . . . . . .. . 
Oklahoma . . ..... . . . . . . 
Oregon . . .. . . . ... . . . .. . . . . 
P ennsylvania .. . .. .. .. . . ... . 
Rhode Isla nd ... .. . ... ..... . . 
South Carolina . . . . . . . . . . . . . . 
South D akot a . . .. . . .. . ... . 
T ennessee . . . ... . . 
T exas .... . .. . . . . . . . .. ... . 
Utah . . . ... . .•. . . . . . . . . . . . .. 
Vermont . . ....... .. . . . .. .. . . 
Virgirua ... .. . .. . . . . . .. . .. . . 
W ashington . . . .. . . . .. . ... . . 
W!!st Vi~ginia .. ... . . .. .... . . 
Wrsconsm . . ... . ... . . . . . . . . . 
Wyoming . • . .. .... . . . .. . . . .. 
Alaska .. . .. . . . . ... . . .. . . . 
Canada' . .. . . .. . . .. .. . ..... . . 
Canal Zon e . . . . . . . .. . . . . . . . . . 
H awa ii . . . ... . ... ... . . . . .. . . . 
Mexico' .. . . ... . . ... . . . . . . . . . 
P hilipp ine Isla nds' . .. .. ... . . . 
Puerto Rico .. . .. . ... . .. . .. . . 
F oreign , Miscellaneous .. . . .. . . 

Tota ls ... ... . . . . 

185 
!56 
2 11 

2; 104 
2•1R 
274 
134 
.1 11 
SM 
.! 80 
123 

1..170 
6 R7 
S•l? 
SOl 
176 
284 
203 
373 
594 

1.0 17 
600 
ISS 
64 9 
170 
224 

7 1 
90 

698 
164 

1.765 
496 
129 

1.286 
526 
334 

2,357 
169 
234 
11 9 
3 13 

1.4 18 
122 

75 
402 
448 
209 
490 
102 
18 7 

I 
0 

5 1 
0 
0 

3 1 
7 

24,8.36 

119 
103 
149 

1.7S3 
169 
1?8 
R? 

2 14 
3 8? 
24 1 

<)2 

?92 
5 19 
38 1 
38 2 
11 8 
20 8 
134 
230 
406 
723 
40 1 
11 6 
.'iOS 
130 
166 
so 
58 

496 
76 

1,32.3 
35 2 
10 2 
899 
362 
2 10 

1,438 
135 
160 
87 

226 
980 

8 1 
59 

269 
296 
146 
347 

6 4 
149 

I 
0 

3 1 
I 
0 

2 1 
5 

17,35 1 

55.5 
5 1.5 
41.6 
37 .1 
46 .7 
3!1.4 
.'i 0 .6 
•l .'i . .1 
4S.O 
.'i7 . 7 
3.l . 7 
.18 . 1 
3 2.4 
4·1. 1 
3 1. 2 
49 .2 
36 . .5 
5 1.5 
62.2 
46.3 
40 .7 
49.6 
33 .6 
28. 5 
30 .8 
34 .9 
42.0 
55 .2 
40.7 

11 .'i .8 
33.4 
40 .9 
26 .5 
43. 0 
45 .3 
59 .0 
63.9 
25.2 
46 .3 
36.8 
38.5 
44.7 
.50 .6 
27. 1 
49 .4 -
51.4 
43. 2 
4 1. 2 
59 .4 
25 .5 

0 
0 

64.5 
0 
0 

4 7.6 
40.0 

43 . 1 

88 
79 
7.'i 

1.·13 1 
13fr 
I SR 
62 

l ol'l 
2')3 
155 

l r3 
8i<l 
4 10 
2·15 
205 

89 
134 
113 
15 7 
3 22 
551} 

275 
Ill 
33 1 

76 
IS2 
28 
48 

388 
37 

1.09 1 
23 1 

68 
748 
243 
149 
958 

97 
102 

71 
157 
6 12 

44 
39 

18 1 
22 1 
130 
256 

46 
94 

I 
I 

24 
0 
0 

17 
5 

12 ,829 

'Figures for these countries are for a ircra ft r egistered by the United States. 

60 
f> ·l 
47 

1.1 07 
'l2 

1-l'l 
54 

117 
.l34 
136 
.'il 

M."l 
3 1·1 
184 
164 
63 

I OQ 
98 

122 
264 
428 
194 
9-1 

239 
55 

119 
30 
39 

273 
3 1 

93 2 
166 
48 

556 
198 
111 
73 2 

64 
68 
62 

126 
504 

36 
34 

11 6 
184 
86 

204 
36 
96 

I 
0 

24 
0 
2 
6 

14 

10,000 

'Civil a ircra ft in the Philippine Isla nd s a re now registered with t he local Government. 
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PREVENT CORROSION BY PROTECTING 
YOUR PRODUCT WITH PROTEK-SORB 
Davison 's Protek..Sorb pro vides the only 
fundam e nta lly sou nd means o f preve nting 
co r rosion. Th e rea l cause o f co r rosion is 
moistu re with in the sh ipping container
AND P ROTE K- SORB REM O V ES THAT 
MOISTURE ! Slu shi ng co mpoun ds o re no t 
needed-the product arrives ot its d est ine· 
lion re ady for use . 

Engin e pa rts, accessories, radio e quipm e nt 
and b ear ings-even complete e ngi nes, ta nks, 
plan e s and guns are b e ing gua rd ed aga inst 
corrosion during storag e and sh ip ment. Th ey 
are typical of th e wid e rang e o f prod ucts 
that may b e g ive n Prote k-Sorb protec1ion. 

Write for te chnical info rmation . Learn how 
Prote k-Sorb w ill save time and mon ey, in · 

D F IGURES 667 

crease p roduction for you and your customers. 

HOW TO USE PROTEX-SORB- Protek
Sorb i.s o n inert, non-reodive g ranular mate
r ial supplied in small d o th bags (shipped in 
air-t ight containers) read y for use. Placed 
within the co nta ine r, it re duces the relative 
humidity to such a low point that corrosion 
and o the r mois ture damag e cannot occur. 

Protelc-Sorb meets U. S . Government 
specificat ions to the Aircra ft Industry 

PROTI:K·§ORB 
if 4 ~IWCO ~tUut 
THE DAVISON CHEMICAL CORPORATION 

Industrial Sales Dept. 

BALTIMORE • MARYLAND 

EXPORT 
Airplanes1 Motors1 Etc. 

Rates Quoted on Request 

Boxing, Shipping & Insurance to 

All Parts of the World 

25 YEARS OF EXPORT SERVICE TO THE AVIATION INDUSTRY 

BARR 

Cable: HARBARR 

SHIPPING CORPORATION 
25 BROADWAY, NEW YORK, N. Y. 

Telephone: HAnover 2-9640 

Copy of Export procedure mailed on request 
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AIRPO RTS AND LANDING FIELDS 

j anuary I, 1().;2 

Compi led by Civi l Aero=utics Admio is tm tioo 

Com- 111/tr- .If isccl-

Sta te .\Ill- mer - muli- .Yucy Army luru:ous , Pri- Tot<JI LigltttJ 
11ici pul cia/ ate Gtn'ertJ - rule 

lllCIII 

--- --- --- --- -
Alabama .. . ....... . . 18 6 4 5 Jj q 
Arizona ... .. .... .. . . 18 23 10 5-1 15 
Arkansas . . . .. ... 12 15 j ,\0 7 
California ......... .. 72 83 17 4 4 1().1 51 
Colorado . . . . .. ... .. . 26 7 4 JQ :; 
Connecti cut . . ... .... 8 9 18 6 

Delawa re . . . . ..... . . . 3 6 0 

District of Columbia . . 1 3 j 

Florida ..... . ... ... . 77 I 2 7 10 5 I I 2 J() 

Georgia . ... . . .. .... . 30 5 12 I -10 0 
lda bo .. . . .. .. . . . .. .. 24 6 6 -1-1 ll 

Ill inois . ... . .. . . ... .. !6 6o 6 2 8s l:l 

Indiana . . . . . . .. . . .. . 13 36 6 so 15 
Iowa . .. . . . .. .... . .. 22 23 3 ·19 10 
Kansas .... ........ . 27 13 4 2 -t6 I I 

Ken tucky ........... 7 8 3 I Q 4 
Louisiana .. . .. . . .... ! 6 8 4 2 4 J -1 l j 

Maine ... .. . . . .. . ... 14 I I 5 5 
Maryland ... . ...... . 2 17 3 23 4 
Massachusetts .. . . ... 10 26 -II -1 
Michigan .. . . . ... .. . . 87 23 1 4 4 5 125 18 
Minnesota ... . . ...... I Q 8 2 J O 8 
Mississippi .......... 23 4 7 34 L! 
Missouri . .. . .... . . .. II 24 11 -17 I<) 

Montana . .o . • • . • . • • • • 40 2 15 l j 71 21 
Nebraska .. .. 31 11 5 2 4() IJ 

Nevada . ... . . ....... 7 Q 8 24 10 
New Hampshire .... . . 8 5 13 3 

New J ersey ...... . .. . 7 25 3 36 0 

New Mexico . .. . .. . . . 19 16 I J 48 I!l 
New York ... . .. . .... 29 63 6 4 105 22 
North Carolina ... .. . 19 24 2 .,s 10 
North D akota ... . ... 2 I I 9 3 1 10 
Ohio ... . .... .. . .. ... ,'lO 71 I I J J ll 8 24 
Oklahoma . ..... 26 26 7 6o 17 
Oregon . ... .. .. ... . . . 21 6 6 34 1.1 
Pennsylvarila ...... . . 35 68 5 Ill 20 
Rhode I sland . .. . . . . I 2 I 4 
South Carolina . .... . . 14 10 4 2 32 10 
South Dakota .. . . .. . 15 5 I 21 4 
Tennessee ...... .. ... 10 4 8 22 13 
Texas . . ...... . .. . . . . 77 79 31 q 4 207 51 
Utah .. . ... . .. .. ... . 13 4 10 27 15 
Vermont. . . ... . . . . . . 8 3 12 I 

Virginia ... .. .. ..... . 17 29 8 4 59 16 
Washington ...... ... 30 IO 7 4 4 4 59 I ~ 

West Virginia .. .... . . IO II 2 24 3 
Wisconsin . .. ..... . .. 21 22 3 47 II 

Wyoming .. . .. . . . ... 21 I 10 33 16 
--- - - - ------ - -------- - -- ---

Total ... . ..... r,o86 930 283 38 ·77 40 30 2,484 662 
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Airport Control D.sk 

W i nd Toe 

The Crouse-Hinds line of airport and 
airways lighting equipment is unusu
ally complete. It includes everything 
from a lighting standpoint that is re
quired for lighting any modern airport 
from the smallest to the most elaborate. 
Crouse- Hinds engineers will gladly 
make complete layouts and recom
mendations for the lighting and its con
trol for any airport installation. 
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AVIATI ON GAS OLINE TAX SUMMARY 
February 26, 1942 

Compiled by American Pe t roleum Industries Committee 

R~frwd 
0 1/rcr Tax 
T lr a n Ex<mfJ- on 

Ta x R<f rmd in l ion A ir-
Motor Air- Motor Air- craft 

S tates Futl craft V chicles craft Fuel IJ ispo:rition of Fu nds 
---- ---- --- -------------------------
Alabama . .. . .. . . . . 
Arizona . . . .. . . .. . . 
Arkansas .. . .. . . . . 

6 
5 
6~ • 

6 11 ighwny purposes 

• --------1-----------------l--------------
Calif om ia ...... . . . 
Colorado ..... . . .. . 
Connecticut ..... . . . 

3 
4 
3 

X 

" " ---------- --- - - - --- ----- ---1------------
Delaware...... ... . ·4 
District o[ Columbia 2 
Florida. ...... . . . . . 7 

" " • ------ --1---- --- --------- - 1----- ----------
Georgia. . . .. ..... . 6 
Idaho. .. .. .. .. . ... 5* 

• 6 Highways, roads and ~ducnt ion 
2)-<J Aeronautics Fu nd 

Illinois. . . . . . . . . . . . 3 " ------ --------------1-----------
Indiana ..... . ... . . 
Iowa .. ..... .. . .. . . 
Kansas . . .... . ... . . 

4 
3 
3 

" " • -------1------------- - - ------
K entucky . .. . . ... . . 5 
Louisiana.. . . . . . . . . 7 
Maine .. . ... . ..... 4 3 

5 
7 
I 

Highway purposes 
Highwa y purposes 
• 

------1--- --- - ------------- --- - ---
Maryland. . . . .. .. . 4 
Massachusetts ..... 3 

X 

X 
Michigan. . . . . . . . . . 3 • 3 Aeronautics Fund 
-------1------------1-- ---------
Minnesota. . . . . . . . . 4 
Mississippi . . . . . . . . . 6 
Missouri ... . ...... . 2 

X 

5 
X 

• 
Highway purposes 

--------1--- ------------1- ----------
Montana. ... . ..... 5 
Nebraska... . ..... 5 

Nevada....... . . 4 

X ... 5 20 % to State Asst . Fund; 80 % 
to Aviat ion Fund 

-------1------------1-----------
New Hampshire. 4 " * New Jersey...... . . 3 X 

New Mexico. . . . . . . 5 * --------------- -----
New York .... .. ... 4 X 

North Carolina . .... 6 * North D akota.. .. . 4 * - - ------- 1---- ------ -------- -----------
Ohio . . . . . . . . . . . . . . 4 3 General Revenue Fund 
Oklahoma . . . . . . . . . 5 ~ X 

Oregon. . . . . . . . . . . . 5 4 Sta t e Board of Aerona utics 
------- 1- - - ------ ------1----- ------
Pennsylvania . .. .. . 4 4 Highways a nd relief 
Rhode Island ..... . 3 3 General Fund 
South Carolina . . .. . 6 * 6 State Aviation Fund 
----- - --- ------- --- - - - ----1-------------
South Dakota . .. . . . 
Tennessee .... . . . . . 
Texas ... . ... . ... . . 

4 
7 
4 X 

4 
7 

State Aeronautics Fund 
Aviation purposes 

------- 1------ ----- - ---------
Utah . . ... .... . . .. . 
Vermont .. . . . .. .. . 
Virginia . . .. . . . .. . 

Washington . . . .... . 
W est Virginia . . .. . . 

4 
4 
5 

5 
5 

2 

X 

* 

4 
4 
* 

State Aeronautics Fund 
* Avia tion purposes 

--------- --- --- --------------
Wisconsin . . . . . . . . . 4 x 
Wyoming.. . . . .. .. . 4 * 2 * 

*See Notes accompanying name of state on page 672. 
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* * * * * * * * * * * * * * * 

GULF OIL CORPORATION 
GULF BUILDING • PITTSBURGH, PA. 

* 
Makers of Quality Fuels and Lubricants 

for All Types of Aircraft 

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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NOTES ON GASOLINE TAX SUMMARY 

ARKANSAS-Aircraf t fu el having a rating of no t less than So octane is not ta:ced. Regular 
gasoline when used in airplanes is taxed 6~ cents per gal lon and the funds are used for 
highway pu rposes. 

FLORIDA- Avia tion fu el tes ting 78 octane or higher is no t ta.~ed. 

GEORGIA- No tax on motor fuel used in planes owned by the . S. overnmen t in wh ich 
cadets in the serv ice of the . . are trained, irrespec t ive of whether said motor fuels be 
purchased by a governmenta l agency or a private agency . (L. 194 1 H. R. 4 - 239B ) 

I DAHO- T ax of 1 mill per ga llon of motor fu el s tored, sold, distribu ted or used for consumption 
in the state. (L. 1939 , c. 223 , Sec. 8) 

KANSAS- 4o ga llons or more, for any purpose other than opera ting or propelling motor veh iclc:s 
on publi c highways. 

MAlNE-,li of tax on fuels used for aeronau t ica l pu rposes sha ll be a llocated to the aeronauti ca l 
fund . If consumer fails to apply for the 3t refund within 9 months the 3t is added to the 
aeronautical fund. 

MICHIGAN-A refu nd of 1 ~¢ per ga llon is made to a irline operators operating inters tate on 
schedule opera tion . 

MIN NESOTA-Tax money collected on gasolin e used for av ia tion pu rposes an ti for whi ch 
refund claim is not made sha ll be expended on ma rking highways with nav igation markers , 
constructi.ng strip la nding field s near highways, and for th e maintenance and support of 
the Aeronauti cs Commission . (L. 194 1, H . B . 942) 

N EBRASKA- 4¢ refunded on aircra ft fu el used only in aircraft in connection with a ny school of 
flying instruction approved by t he Un ited States of America. (L. 193S, c. 3, sec. 1 7) 

NEw HAMPSHrRE- Any balance of unrefundcd tolls on fu els used in aircra ft is credi ted to thc 
commission having jurisdiction over th e navigation of a ircraft to be used for the promo
tion of the safety pf such navigation. 

NEw MEXICO- so gallons or more purchased at one time. 

NORTH CAROLINA- Gasoline designed for and sold a nd used exclusively in a ircra ft motors. 

NORTH DAKOTA- Under ruling of Sta te Auditor avia tiou gas is sold tax exempt and must be 
purchased through a registered dealer. 

So uTH CAROLINA- T ax refunded on gasoline sold to any Army Primary Aviation School to be 
used in planes ownetl by the U. S. a nd used by such school in the training of cadets, stu
dents or trainees actually enlisted in the United States Air Corps and used under super
vision of the army. (L. 1941, H. B. ISS) 

V£RM:ONT-Law 1939 Appropriation No. 12S p. 156 provides that $2,000 is appropriated au
nuaUy for aeronautical purposes. 

VtRGINlA-I. Intrastate operators-Tax of 3¢ per gallon imposed by reduction from refunds. 
~· Interstate operator-Tax of 3¢ per gallon on gasoline purchased for use a nd used by 
10terstate operators on intrastate operatiollS and within the borders of 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. (L. 1940 c. 71) 

WES'! V~RGINIA-Laws 1939 c. 12s-Refunds on quantities of 2S gallons or more when usetl 
· 10 aircraft. 

WYOMJNG-2¢ per gallon refund on purchases in excess of ro,ooo gallons per month, Law of 
193.5 c. 72 Sec. 7. 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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A lt imeters 
Suction G a u ges 
A ir s p eed In d icators 
M anifol d Pressure G a uge s 
B im e t al Strut Thermom eters 
Motor C ool a n t The rm o meters 
Gun F ir ing Mech a nism G a uge s 
O i l Temperature Th ermome ter s 
C a rburetor Tempera ture Thermom e t ers 

locknut, which provides a powerful Double Lock

ing action in very sm3ll space. When tightened, 

its arched slotted jaws grip tha bolt like a chuck 

(B-B) while spring tension is exerted upward on the 

bolt thread and downward on the regular nut (A· A), 

securely locking 

both. PALNUTS are 

standard on leading 

aircraft engines and 

accessories. 

• Write for New P~lnut Manual 

THE PALNUT COMPANY 
49 Cordier St., Irvington, N. J. 

De-Icer Gauges 
Hea t ing S ys t em Gauge s 
Engine G a uge Un it s 
O i l Pressure Gauges 
Air P ress ure G a ug es 
Land ing Gear G a ug es 
Fuel Qu a nt ity G a u ges 
Fu e l Press u re Ga ug es 
Ice W a rning Ind ica to rs 
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SUPERIOR TUBE COMPANY 
Norristown, Pa. 

Manufacturers of 
SMALL TUBING ONLY 

In Sizes from s;a" OD on Down in 
Alloys, Steels and Various Analyses of Stainless Steel 

Low Carbons and 4130X for Aircraft to 
U. S. Government Specifications 

Suppliers to the Distributors of The International Nickel Company in all 
their Alloys, in Sizes under V2" OD, and also in Sizes from 1/2" to 5/s" 

OD, inc. in Gauges .035 " and lighter 
PRODl:JCERS OF A GREAT VARIETY OF TUBING FOR INSTRUMENTS 

FOR AIRCRAFT, AND OTHER INDUSTRIES 
S. L. GABEL 

GENERAL MANAGER 

AERO SUPPLY 
MFG. CO. INC. 

DESIGNERS 
AND 

MANUFACTURERS 
OF 

STANDARD AND SPECIAL 
POWER PLANT AND 

ARMAMENT ACCESSORIES 
A-N STANDARD 

HARDWARE AND SPECIAL 
SCREW MACHINE PRODUCTS 

CoRRY1 

PENNSYLVANIA 

OUR FACILITIES 

FOR WAR WORK 

INCLUDE 

Complete foundry equip
ment for non-ferrous metals, 
heat treatment, alumiliting. 

Fabricating shops for sheet 
and plate, including weld
ing and spraying equip
ment. 

NAVY "E" AWARD 

GENERAL BRONZE 
CORPORATION 

LONG ISLAND CITY, N. Y. 
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TANNEWITZ 
BAND SAWS DI-SAWS 

Band Saws in four 

sizes for sheet metal 

and foundry sawing. 

Combination Di-

Saws in several sizes 

for sawing, filing and 

polishing. 

THE TANNEWITZ WORKS 
31 5 Edward St. 

GRAND RAPIDS, MICH. 

* AMERICAN TUBE 
BENDING COMPANY 

INC. 

NEW HAVEN, 
CONNECTICUT 

* Manufacturers of component 

parts for aircraft and aircraft en

gines from tubing of any metal. 

Welding and brazing of thin 

sections. 

* 

Precision Machining 

of Aircraft Parts 

The fad that over " long period of years we 
have been doing precision machine work 
for leading makers of automotive 11nd air
crllft engine p11rls tesliAes, we believe, to 
our ability to serve you well, should you 
have a machining problem difficult to solve. 
Write Us Concerning Your Requirements! 

THE GOVRO-NELSON 
COMPANY 

1931 Antoinette Detroit, Mich. 
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FLYING AND POPULAR AVIATION the dominant edi-, ' 
torial force in aviation, has a greater circula

tion than any other aeronautic publication in the 

world. Each month FLYING AND POPULAR AVIATION 

presents unbiased, vivid, authoritative accounts 

of the achievements and problems of civilian, 

commercial and military aviation to over. 100,000 

plane owners, pilots, aircraft dealers, airport 

operators, manufacturers and others intensely 

interested in the world's fastest-growing industry. 
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Hi r ch, Li lienthal & Co., 639 
Homestead Insulat ion Co., 514 

In te rnational F lare-Signa l Divi ion of 
K ilgore Hg. Co., 645 

I nterstate ircraft & Engineer ing 
Cor p., 517 

J acobs A irc raft Engine Co., 51 9 
J acoel, I.. ab le plicing Equipment 

Co. , 663 
J essop Steel Co. 557 
J ohn on R ubber Co., 603 
J ones, Casey School of Aerona ut ics 

637 ' • 

K ay & Ess Co., 630 
K ellett A utogiro Corp. , 6os 
K oehler Tool & Manu facturing C 

635 o., 
Kollsman Instrument Divi sion o f 

Square D Co., 521 
Kropp F orge Co., 523 

Lawrance Engineering & R esearch 
Corp., 623 

Leach Relay Co., Inc., 643 
L7ece-N eville Co., 525 
Ltberty Aircraft Products Corp. 621 
L!quidometer Corp., 641 ' 
L!te Mfg. Co., 652 
Ltttelfuse Inc. 616 
Load-0-Meter 'Division of Black & 

Decker Mfg. Co., 473 
Lockheed Aircraft Corp., 527 

Lord Manufactu ring Co., 529 
Lu-combe Airplane Corp. 66-
Lu combe chool of Aeronautics 6-17 

{c. r thur \Varren Corp., 482 
)JcKenna t leta Is Co., -3I 
- Iacwhyte Co. 6o6 
iarquette !eta! P roducts Co., 35 

. Ia r tin. Glenn L., Co., -33 

. fec.hanical Product • Inc .. 6I7 
1 fena co . fanufacturing Co., -37 
, [ic ro witch Corp., 6o7 
• fi ou r i viation In titute, 655 
1 {oore Ea twood & Co. SIS 

. · ational crew Ianufacturing Co., 
-o6 

l 'orma-HofTmann Bearing Corp. 649 
To rth .Ameri an A,· iation, Inc. -39 
o rth rop ircra ft Inc., - .. p 

. umberall tamp & T ool Co. 625 

On rud ~lach ine \ Vork , Inc., 543 

Paci fic . Yiation, Inc. , ·45 
Palnut o., 673 
Park . ir College, 63-
Pioneer Instrument Di vi ion of Ben

dix A,·iat ion o rp ., 547 
Pioneer Parachute Co., Inc., 613 
Pratt ' v hitney Ai rcraft Engines, 

79 . 
Pump Engineering Servtce Corp., 549 

Ranger Airc:a f_t Eng ines, 499 
Republic vmt ton Co_rp., 609 
Re ista erea magazme, 628 
Robot Mach inery Co., 496 
Rockbestos P roducts Corp., 551 
Roeb ling's J ohn ., Sons Co., 553 
Roosevelt • viation School, 66 r 
Royal Shipping Co., 598 
Ryan Aeronautical Co. , 555 

S K F I ndustries, Inc., 653 
St Louis A ircra ft Co:~· · . 655 
S ·1 d 's A Son Dtvtston o f Sco-c 1ra er , ·• 6 vi ll Mfg. Co., Inc:, . ~7 
Scinti lla fagneto Dtvtston of Bendix 

Aviation Corp., 563 
Sensenich Brothers, 557 
Sheffield Corp., 556 
Sinclair Refi ning Co. , Inc., 637 
Smit, A nton, & Co:, Inc., 559 
Socony-Vacuum Otl Co., Inc., 639 
Solar A ircra ft Co., 623 

perry Gyroscope Co., ~nc., 561 
Sportsman P ilot magazme, 628 
Spriesch Tool & Mfg. Co., Inc., 565 
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Standard Oil Company of Californi a, 
641 

Stewart T echni a! chool, 665 
Stinson A ircraft Division o f Vultee 

Aircraft, Inc., 586-587 
Strippit Corp., 465 
Summerill Tubing Co., 567 

uncook Mills, 6sr 
Superior Tube Co., 674 
Switlik Parachute Co., 627 

Tann ewitz W orks, 675 
Taylor-Winfield Corp., 569 
Taylorcraft Aviation Corp., 657 
Texas Co., 635 
Thompson Products, Inc., 57 I 
Timken Roller Bearing Co., 573 
Tinnerman Products, Inc., 575 
Titeflex Metal Hose Co., 624 
Transue & Williams Steel Forg ing 

Corp., 625 

Uniloy Acces ari es Corp ., 59 I 
United Aircraft orp., 579 

DVERTI . I ~ R 

nited A ircraft Prod uct , Inc. , ~30 
nited - arr Fastener o rp., 5 I 

ni tcd hromi um , Inc. , 583 
' nited tales Ga uge o., 673 

Utica Drop F orge & T ool o rp., 6o6 

a ri ety A ircraf t orp., 562 
ickers, Inc., 585 

Victor Metal P rod ucts orp., 652 
Vought - ikorsl<y Aircraf t, 57 
V ultee A ircraft, Inc., 586-587 

W aco A ircraft Co., 663 
'\featherhead Co., 589 

Wel lington Sears Co., 593 
W ellman Bronze & Aluminum o., 

653 
Western E lec tric Co., 577 
W esting house E lect ri c & M anu fac-

turing Co., 595 
W hite, S. S., Dental Mfg. Co., 625 
Wittek Manu fac turing Co., 673 
Wright Aeronautical Corp., 596 
Wyman-Gordon Co., 6r6 
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A 

AGA Aviation Corp., 259-261 
Abbot, C. G., 612 
Academy of Aeronautics, 104 
Accessories, manufacturers, 379-443, 

446-494. 504-598 
Acrotorque Co., 379 
Actus Products Corp., 38o 
Adel Precision Products Corp., 38o-

381 
Advertisers, index of, 677-68o 
Aerial campaigns, II-IS, 15-18 
Aero Digest magazine, 629 
Aero Industries Technical Institute, 

IOS 
Aero Insurance Underwriters, 444 
Aerodynamics, 141-147 
Aeromarine Instrument Co., 381 
Aeronautical Archives, 245 
Aeronautical Chamber of Commerce 

of America, 22, 99-100, 101, 214, 
242, 6oo-6o1; work of, 235-241 

Aeronautical Review, 629 
Aeronautical University, 104 
Aeronca Aircraft Corp., 261-262 
Aeroproducts Division of General 

Motors Corp., 381 
Aeroquip Corp., 381 
Africa, 11, 19 
Air Corps, U. S. Army, see Army Air 

Forces 
Air Force, see Army Air Forces and 

Navy air forces 
Air Law Review, 629 
Air Line Mechanic magazine, 629 
Air Line Pilot magazine, 629 
Air mail, 183-185, 646-648; foreign 

routes, 6so 
Air-Maze Corp., 381 

Air Pick-Up Service, 178-183 
Air power, 11-18, 19-34, 35-36 
Air Reserve Association, 252 
Air Trails magazine, 629 
Air transport, 173-212; international 

routes, t89-191, 196-205; operations, 
634; routes, 636-642; safety, 644; 
status of, 632; summary, 632 

Air Transport Association of Amer-
ica, 6o4 

Air Youth of America, 252 
Aircooled Motors Corp., 358 
Aircraft Accessories Corp., 381-383 
Aircraft Accessories Corporation of 

Missouri, 382 
Aircraft Export Corp., 443 
Aircraft Hardware Manufacturing 

Co., 382 
Aircraft manufacturing industry, 259-

444 ; development, 30, ZJ2, 334-335, 
350, 361-362, 366, 371, 385, 386-387, 
394, 397-399; employment of wom
en, 99-100, 221, 267, ZJ9, 302, 317, 
321, 328, 354-355, 433-434; expan
sion, 26, 29; mass production, Z/-28, 
265-266, 268, 269-z;o, 282-285, 297, 
302, 309-310, 335-336, 359; number 
of employees, 97; personnel expan
sion, 23, 27, 267, 282, 288, 297, 302, 
309, 328, 359. 363, 364, 369-370, 371-
372, 374, 382; plant expansion, 2~. 
266-267, 268, 287, 290. 297. 3o6, 309. 
316, .319, 328, 329, 336, 342-343, 359, 
363, 364, 366, 368-369, 369-370, 371-
372,382,383,390, 397.402,424.429; 
production, 23, 24; production 
methods, 268, 270-272, 282-285, 292-
293, 303-306, 314-315, 317-318, 321-
325, 353-354. 359-361, 363-364, 365, 
374-376, 379; standardization, 3,0' 
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I DEX 

statement of principle, 259; subcon
tracting, 28-29, 30-32, 270, 278-279, 
282, 291-292, 297, 302, 308-309, 316, 
319-320, 325, 326, 345, 348, 358, 36o, 
373, 431-432, 433; tra ining, 27, 32, 
g6-101 , 279, 280, 282, 297-298, 3 16-
317, 321, 350, 354-355. 367-368, 432-
433. see also Education , aerona uti 
cal; up-g rading, 297-298 

Aircraft Owners and P ilots Associa-
tion, 241-242, 6o2 

Ai rcraft Screw P roducts Co., 382 
Aircraft Tools, Inc., 382 
Aircraft Welders, Inc., 382-383 
Aircraft Year Book, 629 
A irplanes, designs, 259-357; manu

facturers, 259-358, 498-504 ; number 
licensed, 215, 666; performance, 24; 
production, 23; production prog ram, 
22; technical sul)eriority, 29 

Airports, 225-230; financing, 229-230; 
funds for, 225, 226; legislat ion, 226-
227, 228-229; number of, 225, 668; 
zoning, 230 

Airports and Airways, 225-234 
Airways, 230-232 
Ajax Electric Co. , 383 
Alabama Institute of Aeronauti cs , ros 
A ldrin, E. E. , 604 
All American Aviation, Inc., 178-183 
Allen, E. L., 604 
Allied Aviation Corp. , 383 
Allison Division, General Motors 

Corp., 358-362 
Allmendinger, Edwin D., 443 
Altman, P., 604 
Aluminum Company of America, 383 
American Airlines, 126, 185-189, 377 
American Aviation Daily, 629 
American Aviation Directory, 629 
American Aviation magazine, 629 
American Bosch Corp., 383 
American E astern Corp., 443 
American Export Airlines, r89-191, 

349 
American Meteorological Society, 244 
American Phenolic Corp., 384 
American Propeller Corp., 384 

Amer ican crew o., 384 
American ociety of Mechanica l En-

g ineers, 6o4 
American T ube Bend ing o .. 3R4 
And rews, f.. M., 41, 42 
Army Ai r Corps, sec A rmy ir 

Forces 
Army Air Forces, 25-26, 29. .r-_;8, 

149. 168. 169, 170, 216, 252. zfi_; , 
273-274 , 338 ; a ppropr iat ions. 411; 
equipm ent, 44-46; expansion, 2 1- 22 . 

42-46 ; g lider tra ining , 54-55 ; m -
r hanics tra ini ng , 102 ; organ izati on, 
37-42; pa ra troops, 55 ; personnel, 
21 ; procurement , 263-264, 272, 277, 
28o, 282, 287, 290, 301, 302, 308, 309-
310, 318, 3 19, 329, 330, 333, 336, 339, 
344. 358, 359. 363, 364, 366, 372 ; 
roster, 608 ; t ra ining , 77-90, 209 ; 
war games, SI -S3 

Armstrong, H. G. , 244 
A rn old , H. H., 29, 37, 4 1, 42 , 48, 49, 

50-SI, 333. 6o8, 6r z 
A ro Equipment Corp ., 384 
Associated Aviat ion Underwriters, 

444 
Atkins, E. C., Co. , 384-38s 
Australia, 19 
Automatic E lectri c Co. , 38s 
Aviation Capital. Inc. , 444 
Aviation Equipment & Export , lnc.", 

443 
Aviation Institute of Technology, ros 
Av iation magazine, 629 
Avia tion Writers Associat ion, 622 
Axis, II, 12, IS 

B 

B. G. Corp., 38S 
B. H. Aircraft Co. , 386 
Babb, C. H., 6oo 
Babb, Charles H., Co., 44:l 
Babcock Aircraft Corp., 386 
Bachle, C. F., 604 
Baker, G. P., 614 
Baker, G. T., 312 
Ball, R. S., 622 
Baltimore School of Aeronautics, 105 
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Ba rd, R. A., 6 10 
Barker , F . \\·., 6o-t 
Barr hi pping Cor p., 444 
Bar ringer , L. B., -3- -4 
Beck, T. H ., 6o2 
Bedinger , R. D ., 6 q 
Beech irc ra ft o rp. , 262-265 
Beec ro ft D., 6o4 
Bell ircra fL o rp. , 265-268 
Bella nca irc ra f t Corp., 386 
Bend ix Aviat ion, L td ., 386 
Bendi x E x por t Di vi ion of Bendi x 

Av ia t ion o r p., 443 
Bendix Prod uct Divi ion o f Bendix 

Avia t ion o rp., 386 
Benwood L in ze o., 3 7 
Black c • ecke r M a nu fact uri ng o., 

3 7 
Bl uef ri - ew York, Inc., 44-t 
Board of Economic arfare, 1-9 
Boeing irc raft o., 268-277 
Boeing ' chool of Aerona utics , 105-

1o6, 209 
Bokum T ool o., 387-388 
Bonham, L D., 6o4 
Boots Aircraft ut orp., 388 
Bourdon, A. P., 614 
Bourne, T. B., 614 
Bowersock, ]. D., 62_ 
Boyer, H. R., 6o8 
B rad ley, F ., 6o8 
Brad ley, S. S., 601 
Branch, H., 6 14 
Hr and, H. J r ., 6oo, 6o 1 
Braniff A irways, 377 
Hran t, G. C., 41 
Braz il , 301 

B reeze Corporations I 88 , nc., 3 
Brett, G. H., 39 

B r ews te r Aerona utical Corp., 
277

_
280 Briggs, L. ]., 612 

Briggs Manufacturing Co., 
389 B rinckerho ff , W. vV., 602 

British A~r Commission, 168 
Br~t~sh Atr Ministry, 

293
_
294 Bnttsh O ve r seas Airways 
276 377 Brower, C. K., 6o4 ' ' 

Brown, D. C., 6r4 

Bruk ner C. ]., 6oo, OOt 
Bruno, H ... , 002 
B uckman ]. F ., 6 q 
Buhl tamping Co., 389 
B urden \ . A. M. 002 
Burea u of Aeronautics, U. S. Navy, 

see avy ai r fo rces 
Burma 17 
Burton, . T ., 6oo 
B ush ., 612 
B utter \ . . 6 14 
Buxton. ] ., 6o1 
Byers, H . R., 244 

c 
614 

Cal- ero .'\cademy, to6 
li fo rni a Flyers chool o f Aero-
na utic , 106 

a lk in , ., 622 
mbridg e In trument Co., 389-390 

anadian olonial A irways, 377 
E lectri c Development Co., 

390 
Carey, \ . E., 614 
Ca e, . S., 6ro 

entral Aircraft Corp., 390 
e sna Airc raft Co., 28o-282 

Chamber lin, E. H., 612 
Champion Spark Plug Co., 390 
Chandler-Evans Corp_, 390-391 

haney, ]. E., 41 
hanute, Octave, Award, 243 
hapline, G. F., 6oo 

Cha t fie ld , C. H., 601 
Ch icago Aer ial Survey Co., 391 

hicago and Southern Air Lines, 377 
Chile, 301 
China, 19, 336 
China Airmotive Co., 443 
China National Aviation Corp., 377 
Churchill, W., 199, 276 
Civi l Aeronautics Administration, 93, 

94, II9-124, 127, 133, 135, 148: 166, 
218, 219, 225, 230, 345, 442; atrport 
survey, 226-228; funds, 644; roster, 
614 
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Civi l Ae ronautics Board , r24- I28, r89, 
192, 195, 197, 206, 232 ; roste r, 614 

Civil A ir P atrol, 216-2 18, 223, 251, 
345 

Civilian A ircra ft Commi ttee, 170 
Civilian Conservat ion Corps, 226 
Civil ian defense, 213-224 
Civilian Mechanics T ra ining Pro

g ram, 101 
Civilian P ilot T ra ining P rogram, ro r, 

103, 136, 217-2 18, 22 1, 22J , 302, 328, 
330, 344. 345. 346, 356, 357. 366, 
662, 664; see also E ducat ion, ae ro
nauti ca l 

Clare, C. P ., & Co., 391-392 
Clark, ] . M., 604 
Clark T ructractor D ivision o f the 

Clark Equi pment Co., 392 
Clayton, A. W ., 6o r 
Clements, B., 604 
Cleveland Pneumatic T ool Co. , 392 
Cli ffo rd Manufacturi ng Co., 392 
Coast and Geodet ic £ ur vey, 147- 149 
Coast Guard, 149- 155 
Coffey, H. K., 602 
Cohu, L. T., 6oo 
Colgate-Larsen A ircraf t Co., 393 
Collar, C. S., 614 
Collier Trophy, 55, 252, 335 · 
Colvin, C. H ., 602 
Colwe ll, A . T., 604 
Congressional Committees, 618-622 
Connolly, D. H., 218, 612 
Consolidated A ircraft Corp., 243, 

282-286 
Continental Motors Corp. , 362 
Cook, C. M., 6or 
Cox & Stevens A ircra ft Corp., 444 
Craig, H . A., 6o8 
Craven, T. A. M., 6ro 
Crawford, C. C., 6o8 
Crescent Insulated Wire & Cable Co., 

393 
Crete, II, 12 
Cronstedt, V ., 604 
Cross-license agreement, 246-25 1 
Crouse-Hinds Co., 393 
Crown Fastener Corp., 393-394 

Cruickshank, ]. A., 612 
Cuddeback. L. D .. 614 
Culver Aircraft orp., 286 

urry, ] . ] ., 217, 22 1 
Cu rti ss- \oV r ight Corp., Airplane Di vi

sion, 286-289 
Curti ss-W rig ht Corp., Expor t Divi

sion, 443 
Cur tiss-\-\ r ight Corp., Propeller D ivi

sion, 394 
Curt iss-Wright Technical Institute, 

ro6-107 

D 

Dallas Av iat ion School. 107 
Davison, F . T. , 6o8 
DeF rance, S. ] ., 612 
Dealers, 443-444, 598 
Delta A ir L ines, 191-192, 377 
Depa rtment of the Interior, 137 
Depew, R. H ., Jr., 6oo, 602 
D ial L ight Co., 394 
D ick, W . W. , 6o8 
Diebold Safe & Lock Co., 395 
D iplomatic Ser vice to the U nited 

States, 626 
D irectory of Manu fac turers, 446-598 
D istri butors, 443-444, 598 
D ivision of Controls, Depar tment of 

State, 129 
D ivision of E xports and De fense A id, 

129-131 
Division o f International Communica-

tions, 131-133 
Dolan, C. F ., 604 
Donaldson, C. B., 614 
Doug las A ircra ft Co., 289-300 
Dowty E quipment Corp., 396 
Draper, S. C., 602 
Dudley, A. S ., 6o2 
Durand, W. F., 612 
Durr, C. ] ., 6ro 

E 

Eagle P arachute Corp., 396-397 
Eastern Air Lines , 192-1 93, 377 
Eastman Kodak Co., 322, 397 
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Eaton Manufacturing Co., 397 
Echols. 0. P., 58, 6o8, 612 
Eclipse Aviation Division of Bendix 

Aviation Corp., 397-399 
Ecuador, 301 
Edo Aircraft Corp., 399 
Education, aeronautical, 77-118; Civil

ian Pilot Training Program, 93-
g6; Government aid, IQ0-101; up
grading, 97-98 

Eisemann Magneto Corp., 399 
Elastic Stop Nut Corp., 399-400 
Electronic Specialty Co., 400 
EJJington, K., 6o1 

EJJiott, L. C., 614 
Elwell, R. E., 614 
Embry-Riddle School of Aviation, 

107-1o8 

Emmons, D. C., 38, 41, 51 
Employees, see Aircraft manufactur

ing industry 
Engineering and Research Corp., 300 
Engines, manufacturers, 358-379, 504; 

production, 23 ; see also Aircraft 
manufacturing industry 

England, see Great Britain 
Enyart, W. R., 6o2 
Ethiopia, 12 
Eubank, J. A., 6oo 
Evans, R. M., 6ro 
Exact Weight Scale Co., 400 
Expansion, see Aircraft manufactur-

ing industry 
Exporters, 443-444, 598 
Exports, 658 
Express, 174-178 

F 

Fairchild, S. M., 245 
Fairchild Aerial Survey, 400-401 
Fairchild Aviation Corp., 401 
Fair~hil~ En~ne and ~irplane Corp., 

Fatrchdd Atrcraft Dxvision, 301_302 
Fales, D. A., 6o4 
Farnham Manufacturing Co., 401 _ 

402 
Federal Communications Commission 

I33-IJ7, 6ro ' 
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Federal Metal Hose Corp., 402 
Federation Aeronautique Intemation-

ale, 253 
Fenwal, Inc., 402 
Ferrying Command, IS, 49. so-sl, 82 
Finch Telecommunications, Inc., 402 
Firestone Tire &: Rubber Co., 403-405 
Fish and Wildlife Service, 137-IJS 
Fleet, R. H., 245 
Fleetwings, Inc., 302-306 
Fleischmann, M. C., 603 
Fleming, F. N., 6oo, 6cn 
Fletcher Aviation Corp., 3o6 
Flex-0-Tube Co., 405 
Flight strips, 49 
Fly, J. L., 610 
Flying & Popular Aviation magazine, 

629 
Flying Facts and Figures, 631-672 
Ford, V., 6oo, 6o1 
Forest Service, 155-159, 610 
Formica Insulation Co., 405-406 
Forrestal, J. B., 610 

Fowler, T., 614 
France, 19, 26, 248 
Francis,. D., 622 
Frank, W. H., 6o8 
Froelich, M. H., 622 
Froesch, C., 6o2 

G 

Gagg, R. F., 6o4 
Gall, R. S., 6o1 
Gardner, L. D., 6o2 
Gasoline Taxes, 67o-672 
Gates, A. L., 610 
General Aircraft Corp., 406 
General Bronze Corp., 400 
General Controls Co., 400 
General Electric Co., 56, 252, 335, 406-

407 • 
General Engineering Co., 407 
General Motors Corp., 322, 325, 36o 
Geological Survey, 138-141 
Gertnany, 25,61, 96,248,349 
Geschelin, J., 6o4 
Gillies Aviation Corp., 443 
Glider training, see Army Air Forces 
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Globe S teel T uhes o., 407 
Goodrich , B. F ., Co., 407-408 
Good win , R. T ., 602 
Goodyear Ti re & Rubber n ., 408-

409 
Go rdon, K. C. , 60 1 
Gorrell , E. S., 604 
Gorton, George, f achin ,,_ , 40()-4 10 
Gott, E. N., 60 1 
Gough, M. N ., 243 
Government bureau a ti,·i ties , 11 0-172 
Covro-N elson Co., 4 1 o 
Gray, ] . T. , 60 I 
Great B rita in . 1 I, 14, 16. Jt), 20, 2,1. 26, 

61, 248 
Greece, r r, 12, 14 
Grimes Manufacturing o. , 410 
Gross, R. E ., 6oi 
Grumman, L. R., 6oo, 602 
Grumman A ircra ft Eng in ee r ing Corp., 

3o6 
Guggenheim , Qaniel , Medal, 242 
Guggenheim, Daniel, School o f Aero

nautics, 243 

H 

Had da way, G. E., 622 
Hall Manu facturing Go., 41 0 
Ha mil ton, D., 60 1 
Hamilton, T ., 91 
Hamilton Investment Cor p., 444 
Hamil ton Standa rd P ropellers Div i-

sion of United Aircraft Corp ., 4 11 -
412 

Hanks, S. S ., 49 
H anley, T. ] ., Jr., 6o8 
H armon, M. F ., 6o8 
Harrison, W . H., 6o8 
Harter, D ., 25 
H arter Committee report , 25-29, 32, 

294-295 
H artranft, J. B., Jr., 602 
Hartson, ]. T ., 6oo, 6o1 
Hartzell Propeller Co., 41 2 
Hawaii, 15 
Hawaiian Airlines, 193-195 
H ayes Industries, Inc., 412 
Hayes Manufacturing Corp., 41 2-413 

DEX 
Hea th Co., 413 
Heberdin~ . D .. 257 
Heinemann irc:·uit rl rcakcr n ., ·l' .l 

4I4 
H cint zlcman , R. f ., 610 
Helicopter , 349 
Henderson, L. , 6o8 
Herndon, T . B., 602 
Her r ington, 1\ . W .. & q 
Hewlett, P. /\., 6oo 
Hi bbard , H. L. , 6o2 
Hi ll man, S ., 6o 
Hinckley , R . H., 1)0. 120-12.1 . 21.1 . .!.!0, 

612 
H inton, C., 602 
H irsch, L ili entha l & ( ·n., •144 
Hi tl er , 12, 13, 14, 30 
Hobbs, L. ., 602 
Hodgden, P., 6 14 
Hodges, 1\. C., 6 I 2 
H omestcacl Insula tion o., 4 14 
Hong Kong, 16 
H opk ins, H. L., 6o8 
H oppi n, M. C., 614 
H owa rd A irc ra ft Co rp ., 306-308 
Hoyt, K. K., 602 
H ughes , A. D., 622 
H ughes, H ., 312 
Hughes, R. C., 6 14 
H unsaker , ]. C. , 6 12 

I 

india, I9 
Indian N a tiona l Airways, 377-378 
Industri al Sheet Meta l Works , 4 14 
Ingram, ] . C. , 601 
Institute of the Ae ronautica l Sc iences . 

242-246, 602 
Inter-Island Airways, 193 
I ntercontinent Aircraft Corp ., 4 I4 
Interdepartment Radio Adviso ry 

Committee, 133 
Interdepartmental Air Traffic Control 

Committee, 127 
International Flare Sig nal Division o f 

Kilgore Manufacturing Corp., 414 
International Technical Committee o f 

Aerial Legal E x perts, 132 
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Int e rnat i o nal T elecommunications 
Convention I 36 

Int erstate A ircraft a nd E ngineer ing 
o r p. 3o8 

I raq, 12 

Ireland, G. ., 6o 1 
Ita ly , 12 

J 
.f. \ '. \ . Cor p., 443 
Jacob . irc ra ft Engine 
J acoel, I. Cable plicing 

0 . . 41 ~ 
.f a me ' v\·. ., 6o4 
J a pan, I~ - r , 6 r 
.I ff ri e , J ohn, wa rd , 244 
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