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LEST WE FORG ET! 

Havoc al th e Na , ·a l Air Sla ti on durin g th e )ap snea k ra id on Pear l Harbo r o n th e 
morning o f December 7, I 94 I . 



CHAPTER I 

THE WAR IN THE AIR 

The United Nations Take the War to the Enemy-Air Supremacy 
on Nine Fronts-General MacArthur Explains Importance of 

Air Power-Japanese Are Stopped in All Areas-British 
R.A.F. and American Army Air Forces Pound Axis Europe 
in Day and Night Bombing Raids-Allied Air Power 
Dominant in North Africa and Mediterranean Campaigns. 

T HE United States has been at war 16 months as this is written 
early in April, 1943. It has not been a long war as wars go, 
yet it has been long enough for American air power to go into 

action and make itself felt over all continents and all seas. Ameri­
can flyers in American planes, flying wing to wing with the heroic 
air forces of the United Nations, have been taking the war to the 
enemy wherever they can find him. They have been blasting him out 
of the skies over land and sea, driving him back repeatedly from a 
score or more of brilliant advances on the surface where he had 
come perilously near winning his objectives. We are beginning only 
now to concentrate enough air power in all the far corners of the 
earth-where the need for greater strength becomes more imperative 
day by day-hut what we have sent out has been brilliantly successful 
in the ghastly business of hitting the enemy where it hurts him most. 

Conditions have become much more favorable to us compared to 
a year ago when our Anny and Navy leaders were charged with the 
fateful responsibility of getting air power, and plenty of it, into 
action everywhere. Theirs was the most gigantic task in all aviation 
history. It was apparent then that American air strength must be 
built up for action on all fronts. Planes, flyers, maintenance crews 
and a continuous flow of air force supplies in ever-increasing volume 
had to be provided. We were on the defensive. The enemy was ram­
pant and still on the march of easy conquest, largely because he was 
able to put more aviation at work where and when he wanted it, in 
Europe, in North Africa. in the Southwest Pacific and in the Far 
East. Leaders of the United Nations realized that we could lose the 
war, or at least it could be drawn out for too many years, if we did 
not soon attain supremacy in the air. 

We now have that supremacy on all nine fronts and on the seven 
seas, and we are on the offensive. United Nations air forces, in­
cluding the British, Australian, New Zealand, Canadian and Nether-

II 
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FIVE FOR U. R MY AIR FOR E 

This remark able pictu re was taken ov r Lac, cw Gu inea. Our p il ot got f1vc J ap 
planes without loss. A Douglas bomber is fl ying about roo feel high Lrafm~ the 
enemy. A J ap bomber has crashed in the f1 ld. T he wrc k of a J a p .zcr ~. at 
lower right. Another Zero has been brought dow n in fi eld at upper n gh t. fw o 

other Zero wrecks a rc hidden by vegetat ion . 

lands, but preponderantly merican in 1 oth pe r onnc:l and eq uip ­
ment, have stopped our enemies in the v ita l a reas north o f u ·tra li a. 
T heir planes have been shot down in such numbers. and the qua li ty of 
their aerial combat has so fa llen off, as to warrant the conclu ion that 
the J aps have lost mo t of their best p ilots . T h ir a ir forces . as .a 
matter of record, have made a progress ively poor bowing in that 
t heater of operations rts our air power has been o·aining . trength. 
It definitely made possible our successes in New G uinea, as Gen . 
Douglas MacArthur stated so enthusiastically a iter hi s g rea t v icto ry 
of Papua. 

"The outstanding military lesson of thi s campaign, " Gen. Mac­
Arthur wrote: "was the continuous, calculated applica ti on of a ir 
power inherent in the potentialities of every component o f the a ir 
forces employed in the most intimate tactical and logisti ca l union 
with ground troops . 

"The effect of this modern instrumentality was sha rply accen­
tuated by the geographical limitations of this theater. For months 
on end, air transport with constant fighter coverage moved complete 
infantry regiments and artillery battalions across the almost impene-
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t rable m untain and juncrle of Papua an reache of the ea 
tran pOrtl:.'cl field ho pita! and other ba e in tallation to the front 
_ uppli ·d rhe troop: and e\·acuated ca ualtie . 

' ·F r hundred of mile bomber provided all-a round reconnai -
anc pr Lectcd th c a t from ho til na,·al inten·ention and bla ted 

the way for the infantr · a it drove forward. 
new fo rm of campaign wa te ted which point the waY o 

the ult ima c defeat of the enemy in the Pacific . 
.. The offen i,·e and de£en ive power of the air and the adap a­

bili ty rana and capacity of it tran port in an ffect i,-e combination 
with g round fo rce reprc nt tactical and trate i a l el ment o f a 
br adened conception of warfare that will p rmit the application 
o f ff n iv power in wi ft. rna iYe troke rathe r than the dilato rY 
and c tl • i la nd-to-i land advance tha orne have a um d to be 
nee a ry in a theater ''here the enemy· fa r-A una trona-hold are 
eli per eel throughou a 'a t expan of a rchipclaao 

'Air force and g round fo rce we e welded t eth r in Papua . 
and wh n in uffi ient t renath with proper naval upport thei r in ­
el i oluble union point the way to victory throua h n w and broad­
ened tratea ic and ta tical conception . · 

TVIonth before Papua however. our air fo rce had hO\ n the 
J ap what to expect {rom American . T hey had bla t cl h im out of 

U. S. Navy photo 
THE J AP ATTACK ON DUTCH HARBOR . 

Navy photo taken of the a ttacks on Alaska June 3 and 4, 1942. Note J ap dive 
bomber over radio tower a t right of smoke pillar. 



I I 

S EEKI:\C JAP PLA:\E C R ' III P. 

}\ a vy 'onsolirla ted 'a ta lina o \·cr lh c AI u li a n w ildc rn r~s. 

b th <llr aJJcl wat ·r in t it · o ral . ' ca in :\fay. 1042 . and t\\" i e ncar 
Midway ill J unc, wh en alnng wi th many costl y I ssons. he r cci ,·cd 
two shock ing .- uq ri s ·s; on · wh n the ( ;IC'nn 1 .. :'\lartin L - 2) I omher. 
came o ver hi s in vas io ll fl eet and dr pp d to rpccl s which sank tw 
of hi s hcs t car ri ·rs , bes ides nthc r ships : and sc ·r 11 HI. wh e n lh ne w 
Gnm1man !\ vcnger to r pedo bomber kn ocked \\'llfJic s 1uaclron . o f 
Jap fighter planes nut o f the sky before s inking the ir {ull . ktrl' o f 
surface craft . 

The Japs tr ied t() in vade /\ Iaska in th e stllllnl cr of 1 9-F~. They 
brought heav il y !adell troop transpol"ts toward Dutch Harbot·. Th ey 
did not know nf our two secret a ir bases in that area. 1111 t il our plallrs 
were bombing and machine-gu nning their surface shi ps. !\ II they 
could do was tu reta liate by bombing D utch 1-:Tarbor. where they did 
very littl e damage. Then they occupi ed some littl e islands in the A leu ­
t ians as a face-saving measure for the benefit o f the people hack home. 
T heir most importan t installation was at Kiska, where they t ri ed If, 

establish a submar ine base, an extremely unprofitable ventut·e. O ur 
squadrons bombed and machine-gunned Kiska and the other invaded 
spots so persistently that the .J 1ps could do nothing except keep on 
pouring in me t ~ and shi ps, a 11d los ing both until in March, 1943, K iska 
was bombed six times in a sing le day. J7or that and other reasons 
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lht Jal'' kiH'\\ hat \\ t ' ddiui d~ lwld :ur -..uprl·m:H.'Y 111 

Th · campaign 11i ht.· . ' nlnmon L lamb ::-tart in 
wa. a n ·markahl · dt.•molt::- ra io 1 ul land. ::-ca a 1 air w r c or i­
na 'cl tu a cl 't!fl't..' c.i hi:h c ICit.'ncy. \\'c..· uok Hcndcr: n air field 
on (;uadakanal t11l • \ ugu 1 h. a td i rom 
oi OJ •ra inn ior !wiping tlw !,!ruun I roop:' d •ar 
Jap ior· ·~. knc k ' d down tht.·ir phuw:. homht.:d their ·urfac 
and . 1 hmarin~.• ... bringing in . upplit.·::- and rc..·inf r ~mcnt: . a 1d 
~l a .\nhur·. air iurn·-.. adclin • to h · w ·i, h ni lw aim :- n inu u. 
on. laugh . I nnh~·d heir ha. e::- and c ••n:c..·n ra i n 't.'ntt.•r.- I 1r hun Ired. 
n f mil ·::- lw nc r h and w<.·::- . • • o mtcc :-in ...... lay . t 2. hav h 
jap. :uccl't.'lll-<1 in a mi:--..inn I magni ud • in he cc..·ntral. nor h and 
. outhwt.·:-l J acilic. Their ri::.in• . un ha - been sting t h~.:rc. The a I 
of h · Ui . marck S~:a t.·arly in ~larch . H -4 . ma rk d a lima.'\: w h n 
l' ni t•cl . ·alien: air for·e · locate· I and cnga~cd a Japanc~e con,·oy 
1 w ar:,h ip · and 12 ran:;p(•rls heavily Wl'f d hy plane~. t )u r plane. 
:ank th · en ir • nn,·oy llf 22 :-hip: and ~ c..·~ ·or plan : . le. ,·in?" ali ,· 
H l l c f ah u 1- . > troops. ht.·sidt.·=- he n·w: of he ship~. only fi ,·e 
: u ·viv r . to lin· and tL·ll tht: :- ory i r llll he ,·icwpoin oi men wh) 
ha I h 'll O il th. rcc •i ,·in r <'nd of ~upcrior ai r power. 

l .... 'lck oi air stn·ng th ,. ,~:- an impt.n· an ial' 11 r in .\ llicd In:- ~ oi t 1c 
l'hilit pim : . ~ l :day . l~ u rma ;md tlw . ·t· herbnd~ Ea!" Tndit·' · .\ : th 

AT HENDERSO t. 
FIELD, GUADALCANAL 

A nr w wind sock is put up tn " . 
Wl'allwr . ,..tude o ur pilot s during a day when both the 

.md lht· j aps \W r c pla cid. 
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L". · . Army ph oto 
0 ER G ADAL A AL 

A Boeing Fly ing Fortress ove r tl~ e sho r:eline on uada l anal leaves a J ap tran port 
in flam es. ( ole burnmg sh1p below th e ta il of the bomber.) 

war dragged on mont~ by month, it I came in ·r as ing ly obv iou lhat 
only a great deal of mr power could recov r tho e 1 . t lands f r the 
Allies . After the fall of Burma, the B riti ·h R. .F. and ur rm) 
Air Forces were strengthened mat riall y in India with om addi­
tional help for hina. The J apan se mad n progre aft r lli d 
bombing squadrons commenced raiding th m at k y 1 oint in Burma 
and Indo-China. In March, 1943, Secretary of the Navy l?ranl 
Knox stated that Japan had lost 14 per en t f her mercha nt fl et 
la rgely through our airplane and submarine ope rations. '[o re av ia-
tion is needed, however- much more. It is not enough to hav 
air supremacy over the Japanese in all those fa r-flung outposts the· 
have conquered. There must be a very g reat supremacy in all area 
in order to make reconquest reasonably quick and without too much 
cost in ships and men. Enough air power in the Far East ·will help 
the Allies regain Burma this year. 

Enough air power in Chin~ will help push the J aps back it! to 
the sea. There has been effective work by our air forces in Chma 
during recent months, but it is relatively little when compared to 
what we have in store for the J aps. Their a rmies of occupation will 
not be the only one: to suffer.. All Japan will suffer. Japan had a 
good idea of other dt~astrou«> tl~mgs to come when on April 18, 1942, 
Gen. James H. Dooltttle led hts squadron of North American B-25 
bombers in the wholly destructive raid on Tokio and other places 
where the Nippon evil spawns. 

In all the other theaters of the global war the air forces of the 
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-nit ·d . ·ali n have een loinu equally well. On the ea tern front 
in Eur pc. he only front n which .\merican air force are not in 
action a thi wri ing, he Ru ian r pea edt · have a ined control 
of the ai• until i i no longer a malter of e-pccial rnention in he 
:\{ cow commumqu . o much f r he ca and powerf ul erman 
air f rc which in fact wa really reat and the mo t powerful force 
of it kind in the world un il our own . rm · and _ ·avy air fo rce in 
r c nt m nth develop d a combined tren h now belie,·ed to ur­

ur . unavoidabl · i fanned out all over he world, and even 
in I u ia . a ub tan ial part of ou r air force equ ipment i being 
u ed by th oviet quadran , while American men and machine 
a r in a tru glc to the d ath with the G rman on all other front 
in that h mi ph r . 

Amer ican air for ratin out of Enaland ha,· been helpinu 
the R. .F . in round the do k raid on Germany and German con­
trolled area in orth E urope. There were many heav , raid ove r 
Axi · urope in I 4 -· The R. .F. made the heavie t, hittin ologne 
,\·ith hund r d of plane and wrecking it indu trie . mo t o f them 
pa t r habilitat ion. 

U. S. Army photo 
RAID ON RABA UL 

Bombers of the U. S. Army Air Forces surprise a heavy concentration of Jap ves­
sels at Rabaul, New Britain. Photo taken as the attack began. 
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TH E G R MMA:\ AY E :'\ G ER 

1 avy torpedo bomber w hi ch proved so effecti ve in :til engag<·nlen h w ith tli <' 
J apa nc.c avy . 

S ince J anu a ry, 1 43, th :\lli c: have increas d t he ir heavy raid :-; . 
T h R.A .F . w ith their nig ht b mber · hav rone far int o ( ;c rma ny. 
w hil A meri can J-loeing Fortres a nd 'on. olida ted l .ihera to r squad­
r ons hav pract ised their exclusive day lig ht prec is ion bombing on 
key centers in Germany a nd the C -rma n-held lands on the continent. 
with assurance that they, too, soon will have enoug h a it· po wer in tha t 
a rea to take them anywhere in F urope on the most ft·ig htful tlliss iuns 
of destructi on. Around the clock bombing has been the German fare 
thus far thi s year. E x perts, who have estimated that an averag<.: o f 
4 ,000 tons of bombs a month were dropped on x is E urope in 19 -1-2. 

believe that Io,ooo tons were dropped in Februa t·y, 1943 . \ N' ilhe lms­
haven, N uremberg, Berlin, Essen, Hamm and Cologne, ·which hn 
been hit four times again thi s year, have been the main ta rg et s; 
whil e L ori ent, Brest and St . Naza ire, German bases in France. 
have been bombed repeatedly , a long with severa l other cente rs o f 
German war industry, railway junctions. suppl y bases and mobili­
zation points. Essen , home of the huge Krupp munitions and rail ­
way plants was raided on two nights in M arch, 1943 , by 4 00 heavy 
bomber s which dropped r ,ooo tons o f high explosives . D espite the 
terrific damage, the Krupp works was not entirely destroyed, a! -
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lh( ugh pr ·d ucti 11 wa · .:ur ·ly di. ruptt'd and retanll·d fur w ·ck lo 
l'O tll . E:!-<.'11 will c mtinu l b bclmh d until it i · put ul Q f the war. 

Th · raid - 011 ~crmau citil:. have cau::.cd ·n u h de. trudiou to 
warraul still ~r·a · t'r alta k~ . if pn · ihle. lt i.- c- ·ti mated offic ially 
that :. . oo , •rman indu··tria l plaut. haY hecn wreck ·d aud mor · 
Llwu a milli 111 war w rkcr · r e ndered homcle · . . ' till. Lh r ar • ~ 1 

key iudu - ri al ci ic ; rmany . ei h in h \\-c:t. 1~ iu c ·ntral 
; •rmany and cigh Ea:L X l o nly mu:t all lh . I e b m bcd 

to dc!'tru ·ti .lll, but th n w plant. which th ~ ·rman · ha,·c located 
el: w h ·r • mu · t h • f un I aud <Tin~n th . am • lr ·atm ·nt. ll i a 
li ·u lt ta..;k a nd ne r quirinrr mamm th ·upplic. runn in into 

hu nd r 1- c•f th u . and- f . parat• items. b•. idr · a . i ach A,,. of 
Ay in g- m en. g r u nci cr ,,. - a nd n ·w Ay ino- machine: in that 0;1c th at r 

f wa r a I n . 
:\[ r • . \m ri ·a n h m b itw opc rat i ns arc c·.l· t tl i ~d . no t onh· to 

pun i:;h m •nt which th · ln·a\'c and cat abl ' . l u t ,·cr w ;-ked 
R. ,;\. F . j,- ~ nnany. but hecau:c th • hi h pr ·i io n b ml in a t ch­
nt 1u . d v I p d by th - m ricau. anti bu ilt int th ·ir tui pment . 

t hit principal tar et qua rcly and d ·tr y them 
f the :oftenin, p re li m ina r _v t tm·a-

. to n. I -L~- an . \:. P r e- . . el i pat h quote- I 
l\Iaj r ;en. [ra r. commandin!:!" ur E ighth . \ rm y Air I.-ore ' in 
Eng land . a: say ing : " . \me r ican hn111ber: can g(l to any ta rg ·t in 
( ;(' 1'111(111 - a m i heat ff tightns ll ll their way there and back .'' r 1t: 

THE MARTI B-26 MARAUDER 

The Army Air Forces twin -engine medium bombers were in action on many 
fronts. At the Battle of Midway t hey shocked the Japs by launching torpedoes 

witl1 devastating results, including loss of two ca rriers. 
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NORTH A MER I A B-2 5 MJT H EI L 

These Army medium bombers were used in th e D oo li lll ra id on J a pa n . Th ey 
were powered by Wright Cycl one engin es. 

added that American air forces, up to 'f a rch 2 .). r -+3· had ca rri d 
out sr bombing raids again st ennan tabli shments in No rth 
Europe, and had destroyed 356 A x is plan s, w ith a lo s of 
American machines. 

How quickly the requisite A merican a ir str ng th can be ecur d 
in· England is a problem for the Allied Command cha rged with th 
entire war strategy on all fronts . Our operations in the f ed it rra nean 
area must be considered , because we have our own a rmie. t he re in 
one of the most important campaig ns of the war, req uiring a ll that 
can be supplied in a ir power. 

Air power has played a most important role in orth Afr ica fron1 
the beginning. The odds swung back and forth between the B riti sh 
and the Axis until A lli ed air power helped stop the German Marshal 
Rommel and his jubila nt troops ·almost at the gates of A lexandri a. 
American equipment had arrived in quantity, and with it both fl y ing 
personnel and maintenance crews numerically sufficient to keep the 
planes in flying condition. They helped the R.A.F. sof ten Rommel's 
supply lines and bases; and when Gen. Montgomery sent hi s Brit­
ish E ighth Army forward to drive the Axis out of Egypt, Lil:iya, 
and ultimately out of Africa, it was the Allied air squadrons which 
kept, not only ahead of the British ground forces, but up on top of 
Rommel's Africa Corps, and even ahead of him as he scurried back 
in one of the fastest and longest retreats in history. 
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Now th Hied armies have cornered the . :xi in Tuni ia . and 
no engagement ha been tarted wi hout plenty of a ir b mbardment 
and crrou 1d attack. That also applie to the cea le operation 

ba e and upply line hroucrhout the ~Iediter ranean 
outh E uro e. The demand i for con antly in rea mo-

air in m n machine and the hund red of thousand of 
. ntial it m of upply . 

\ ·h n fm i hed, the 1\I dit rran an ampaign rna · w ll ha e been 
nly th b a-innincr of a long and co·tly outh E urope inYa ion in 

whi h ca th' dema n Is n our air force will b without precedent. 
::.\£ a nwhil . a nti- ·ubmarine 1 atrol. recunnai ance, c m·oy e cort 

U.S. Army photo 
GENERAL ANDREWS DECORATES CAPTAIN OGLESBY 

Lt. Gen. Frank M. Andrews rewards Capt. Sam R . Oglesby for his three-runs , all 
hits, raid on Benghazi, destroying enemy supplies and transport facilities although 

his own plane was b adly damaged by intense anti-aircra ft fire. 
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. Army p h o to 
CO SOLIDATED LJBERATOR BOMB T RIPOLl 

S trategic docks and supply ba es were fu·ed on firs l run ove r th e brgel a rea. 

and a fa st-g rowing rm y a n I avy air tran : pnrt se rvi ce, which 
p robably is supe ri o r to that of t he enemy, link together in one \\·o riel ­
w ide netwo rk, between the hom e front and th e ninv princ ipal cn lllbal 
zones uf our a ir f rce opc: rat i(Jil S, IJ!l <.: vas t sys tvn1 !wiping f(l lllain ­
tain th e present · lli ed SliJ1r<' Jllacy i11 thl' air . 



CHAPTER II 

THE AMERICAN CONTRIBUTION 

Combat Victories Prove Excellence of Army and Navy Training 
Methods-Air Tactics \¥ell-Conceived-The Safety Record­

Rickenbacker Lauds American Bombing Technique-Fighter 
Planes Prove Worth in Combat-Inventions and Other De­
velopments-Aircraft Manufacturers More Than Double 

Production. 

0 NLY the ma.·•dmum of effort here in the United States 
could have provided the air power required to help take 
the United Nations off the defensive and place them well 

on the road to victory. That the maximum effort has been put forth in 
this country during the I6 months since Pearl Harbor, is evidenced 
by the record of accomplishment in every activity having to do with 
building up the world's largest air forces and getting them into day 
and night contact with the enemy. 

A box score of five Jap planes for every machine that we lost 
was the record for several months during I942, while in North Europe 
our developing operations against the vaunted German air force with 
its highly acclaimed equipment grew to be approximately the same. 
The R.A.F., for that matter, had proved time and again that the 
Luftwaffe could be shot out of action. Thus it was no surprise when 
Secretary of Vvar Henry L. Stimson announced that during the last 
I I months of I942 American planes shot down g87 enemy machines 
plus 362 probables as compared to our loss of 309· Since then the 
enemy losses have become proportionately greater with each passing 
month. The air forces of the Army and the Navy, which also includes 
t~e Marine Corps and Coast Guard, have taken the offensive in the 
atr and are demonstratinl! their superiority over the enemy on all 
fronts. Here let us take stock of the various factors which have 
contributed to those happy and extremely promising conditions which 
must have such decisive influence on the outcome of the war. 

There was nothing niggardly in the planning of the Services 
when they set up the I942 program for air strength in this global 
w~r. The Army Air Forces, according to present plans, will com­
pnse one fourth of the entire Army, regardless of the size that the 
Army may become in the future. The Navy air forces acquired 
nearly 5,000 planes during the 12 months ending June 30, 1942, and 

23 
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0 D TY WITH THE R . .F. 

Bell Airacol ra seekin g lhe enemy . 

its pilot-training prog ram had been xpand I fo r ad quat · pe rsonn I 
in all operations, with sufficient replac ments f r a ny contingency . 
More than a thousand avy p ilot students were put in tra in ina vcr 
month. A ll told, the a ir forces, including fli g ht crews and surfac 
person nel, were being built up to a total of approx imately two and a 
half million men. As explained in detail in hapter V , the A m eri­
can system of training was unexcelled anywhere. It produced su­
perior airmen and service experts. 

T he excellent training was emphasized f urther by t he safety 
fig ures in non-combat flying . Assistant S ecretary of War for A ir 
Robert A . Lovett threw considerable light on the fin e record in 
training operations when in November, 1942, in r eply to questions, 
he wrote the Aviation Sub-Committee of the House M ilitary Affairs 
Committee, in part as follows : 

"The training program of the Army A ir Forces and , indeed, all 
its activities, have been greatly ex panded in the last year. In the 
first seven months of 1942 (the latest completely tabulated fi g ures 
available) 45 per cent more hours were flown than the whole 10 
year period from 1930 to 1940. In spite of this extraordinary ex­
pansion, the rate of accidents per I ,ooo hours fl own was lower in 
the 1942 period than the IO year peace time average. A ccident rates 
fluctuate from month to month and from year to year. Hence an 
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b ain a reliable c mpari on . T he fi ure for the 
f 19.p how that the accid nt ra durin that 

p riod w;, 1 - p r c nt lower than the ate for th 10 year period 
fr m 19 o to I9.fO. The figure ·trik ing . a nd e p cially o 
" ·h n it i r alizcd that ur trainin l haY be n w rkin under 

r at pre u r . and th ir facilitic are b ing ex1 a nd d and taxed o 
th utm . . "nder pre ure of war the training pe ri d ha been com-
pr .. d in t ime. F urth nn r , the ~rcat inc rea f n w pilot ha 
in vita hl · I d to a rcdu t ion in the av ra c l ,. l f pil t xp rience . 
. · v rthcl . the fr qu n y rate f accid nt in the l. "nit d tate i 
till a tua ll • I w r p r hour flown than the aYcra 

y a r menti n d abo\ e. 
y • ua u t o f I9.f2 our . \ rmy and - ·ayy plan had been in 

c mba t ' ith the J ap hundred of time wi h mor tha n_ oo fi hter 
plan invoh d n both ide . La. r e numb r f th mcri an rm 
and · av) pilot had c me into actual combat { r h from tra ining. 
Th r ult were maa ni ficcnt. \\ hile the Jap pr Y d to be a good 
fl · r ad pt at acrobat ic tunt whene,·er he flew th li aht unarm red 
and lightly fir powered Zer wh ich made the hip a ily maneuver­
abl . till he wa no malch ( r our pilot . T he J ap . lik the rman . 
d t h ir be t " rk fl ying in warm pr f rabl · aaa in . t I n :\llied 
a ircraf t which th y ma_ hance to ·1m bu. h f r 111 a loud bank. That 
i pr bably b cau the J ap are German-t ra ined. The erman u ed 
the same . 111 thod in the Ia t war, and thi wa one of their faults 
that ont ri buted to All ied uper iority in 19 1 . \ i\ h n the) and their 
J ap fr iend 1 e thi \\·a r in the a ir . a th y are now beainnina to 
do upe ri r training on the part of the . llied a ir { rcc ''ill be 
one of the r a n . 

icl f rom . ize and trai ning . our 

CURTISS P -40 IK ALASKA 

Taking off on a lo ng fl ight. 

ha '" b ~ n hooled 
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HE LL :\ IH . HR. . El\ f BLY 

R !li ng off •Jn ~ lanl mo tio n produ lion l i n e~ co mple te cxce pL f!lr a ll arhment of 
th e wings. 

1n th m st ffici ent ta ·ti cs. Captain l·:ddi · 1\icke JJI Jackcr . returning 
from E ng lan d aft r an im ·cs t iga ti cm f"r the . 'ec r tary of \\ ar, r -
ported: 

" In E ng land J had full oppo rtuni ty tn ,·i: it the vanous hrnnha rd ­
ment and fi g hter unit s o f t he A mer ica n a ir fo rce. , a \\'e ll as to co rtfn 
w ith the mem bers of t he h ig h comma nd of bot h lhit ish ;1 nd , \ ruer i­
can a ir fo rces. 1\ Iy o n:cnsus is that . \m ·r ica n concepti ons o f . \ rm y 
a ircraf t and their tact ica l em ployment a rc pr r:l\·ing sound in comba t 
and that the Br it ish look upo n th · p racti ca l app li cat ion of om air 
war theo r ies w ith in cr a i11g a pprova l. T he re i a g rea t .dc;1l o f mi . in ­
~erpretat ion of: day bomb ing and nig ht bom bing . ~tn c ll y . P ·akrng . 
Jt. IS not a ma tter of: day bombing u r nig ht bom bi ng . b11 t day < ~t ~ d 
lllght bombing , w ith day bam bin o· ma inly being c.Ie ,·otecl to pecifJ c 
ob ject ives, and n ig ht bombing a ir~e cl ma inly on large r a reas such as 
enemy in dust r ia l centers. Both types o f bom bing a rc itnpo rtan t a nd 
necessa ry. VVhile heavy E ng li sh bom bers can operate in the day tilll c, 
they a rc n ight bom bers mainly. A meri can heavy bombers on t he 
other hand, can operate in the night t im e as well as in day lig ht. T hey 
have proven, repea ted ly , in actua l combat that their speeds. a lti tud e 
a nd te rrific defensive fi re power make them dang-erous game fo r 
enemy fighte rs. S in ce J\ meri can bombers ca n opet:atc itl bnth day­
light a nd clark , with ecrual disreo·a r d for enemy fi o·hters and since 

I:> I:> ' 
they can engage in both precision and a rea bom bing, it seems to me 
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1 hal lu: rt· .\ ir Foret: 

an 1111 -

our iour - n o- in lona- ra twe bombe r han~ amaz ' d b th 
lh ;crman and th J ap b cau • their a rm rplate ami h i(Th cl ( n iYe 

CU RTISS-WRIGHT FTK-\L ASSEM BLY 

Vv'arhawks, Kittyh a \\'ks and Commandos rece i, · in~ hundreds of subasse mblies in 
o ne of the C urti ss-Wright Airpla nc Di\"ision plants. 
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REP BLI TH • DERB LT PR D . TI 

Final assembly of Army P -47 fi ghl rs a l lh plan l o f Republic Av i:ltio n r 

firepower make them under most conditions capable f sci f p r te · 
tion, they are only the forerunners f m re powerf ul bom be rs v i 
even g reater def ensive armament and much h a \·ic r b mb capa ity 
which the Germans and the J aps will s ove r the ir head in th 
near future. A t the same t ime, a variety f sp cial pu r po c I mb 
of which the details are as yet secret, already arc sha ttering en my 
morale on several fronts and occa ionally in hi s fr nt ya rd . 

One of the big surpri ses for the ncmy in r c -nt m nths h a 
been the flex ible steel runways which , laid down on an y cl ea r d land. 
provide smooth landings and take-off f r heavy 1 Ja nes . nl y a 
country with the production capacity o f the U nited tat s waul 
be able to provide these steel run ways in suffici ent quant iti s. I n 
January, 1943, we produced thirty-seven million quare feet, a -
cording to War Department records. The steel runways were sur­
prises for the enemy in 1942. He is due fo r a much g reate r shock 
in the same field of activity within the next few months. Contrar.' 
to the tradition that new wartime inventions cannot be used in th 
course of the war, there are scores of new invent ions even now in 
the combat areas, and very often they could- if milita ry restri ction 
did not prevent-provide the reason for the mysterious and apparent 
ease with which a battle has been won. 

Probably no g reater contribution to the success of air operations 
has been made than the early deve_l opment of our A rmy Air Forces 
Engineers. They have laid down an· fields in the combat zones under 
almost impossible conditions. Special equipment h as been flown to 
the fronts, the air fields have been ready for operations-to the con­
sternation of the enemy and the utter satisfaction of Allied com-
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mander who can depend on the atr power being where they want 
it . and n t ime-:. 

The ffici cnc wi th which our air fo rce- mechan ic per onnel ha 
be n trained and made ava ilable throughout the va ·iou 
o [ op rat ion i another contribution to ucce- . Th e technician 
have b en trained in the \.rmy and a ' '} chool , in pr.ivatc chool 
and in the plant of he a ircraft manufacturin indu try. ide 
the men in the en •ice , the larger companie al o k p their own 
c rp of pcc iali t in ariou war zone to ervi a nd r pa ir their 
eq uipm nt particular!) if it i being u cd in Jar e n mber . 

owherc in the world ha there b en de,•eloped uch a · tern of 
military air tran port a that of our Army and 1\ avy a ir force ' ith 
ome er ice being operated by the air line under cont ra t wi th the 

vernment. It i mo t effecti ve in maintainino- cient operat ion 
by the p ed tran portation of per onnel meraen y upplie and 
pa re part to any point in the world where our a ir fo r e are lo­

cated- in a matter of hour compared to day and week requi red 
by the fa te t u rface tran port on land r ea . Gen . Henr H . 

rn ld command ino- the r my _ ir Fore ha c ver d all front 
on various t r ips and im ariably has been awa from hi headquarter 

BRE WSTER DIVE BOMBERS 

Navy Bla~ le rs and Buccaneers and R .A.F. Bermudas on production lines in one 
of the Brewster plants. 



MARTIN BOMBER ASSEMBLY 

U. S. Army Air Forces B-26 Marauder twi~-engine bombers near!ng completion 
at the plant of The Glenn L . Marttn Company ncar Balt1more. 

in Washington only a few days . During a press interview on Decem ­
ber 8, 1942, he described some phases of the start o f the camp;:ugn 
in North Africa, as follows : 

"The North !\ frican operatirms involved courdinatt-d air opera­
tions originating 3 ,000 miles apart , from the l 7nited States on the 
one hand and England on the otlwr- nperations carried on over a 
greater distance than any of the kind in the annals of \variare . Sn~ne 
of these air missions were assigned to the British Royal ;\ir F orce . 
O thers were assigned to the !\ nny .'\ ir Forces . .\ir units from the 
~Jnited States and from England, moved hy ship and air. were welded 
II~ the heat of hattie into a composite whole as the result of the mag­
nificent advance coordination and tactical timing. So homh('t·s and 
?~hters of all types, arriving from far distant widely separated points. 
JOmed under ~r~ in combat operations which depended for success 
upon perfect tm1tng-. One 0 f the most remarkable examples of ca rc · 
ful planning and tedious training was the arrival in the battle of 
parachute troops flown non-stop from bases approximately I ,500 
miles away in the United Kingdom . No parachute att..<ck in history 
had b~en made over more than a fraction of this great distance. The 
droppmg of troops had to be timed to the minute with the attacks 
made b?' bombers and fi_ghters. Some 0 f these planes, incidentally. 
had arnved but a shnrt ·tmle before ft-0111 America. The paratroopers 
began bailing out while combat planes were completing the job of 
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·lea ring the skic: and neutralizing ,... round opp . ition m the target 
area ·. 

" ·u ·h prccJsJon on the baulcfidd is not always c.."'pected of even 
veteran tr ops. Y ct f r many f these men thi -· was their first 
action. The precision with which the paratr op were delivered at 
an exact pot on a battlefield many hundreds of mjles away at the 
exacl time necessary i r uccc is a credit to ne f our newest Air 
Force organizati n ·, the Tr op arrier ommand and to the para­
chut battalions. You will hear more and more of these organiza­
tions as we get deeper into this war." 

bviously nothing worthwhile could have been accomplished in 
the air during our first year of war without sufficient flying equip­
ment to do the job. There can ne\rer be too much of anything in war. 
The more a field commander bas to work with, the more he can ac­
complish. It is especiaiJy tme of aircraft equipment. Fortunatelv 
for our war effort, and in all probabiljty most fortunate for the caus"'e 
of civilization in our time, the American aircraft mamtfacturers con­
tinued, as they had throughout the years of peace, to provide the 
Arttl}' and Navy air forces with the required number of airplanes 
engines, prope11ers, instruments and thousands of parts used in war­
planes. Their output continues to be an industrial miracle, and is 

NORTH AMERICAN BOMBER ASSEMBLY 

Final assembly of Army B-2.5 Mitchell medium bombers at North American 
Aviation's Inglewood, Calif., plant. 
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CO SOLIDATED LlB ER. T R 

Army B -24 fo ur-engine bombers mo ving a l ng the assembly line in a :q hour­
day production program . 

so recognized by the mi li ta ry I ad r . bil e a tha the 
need even fa ster deli veri es, they a rc 1ui k to a I I that the prin 
cipal companies in the industry the ma nu fa ·t u1· rs wh have d wn 
the world's best combat plan s, a rc 1 r cl ueing the max im um nunl 
ber permitted by the Government which c nt r I · the pr d u t i l 

program and the allocations of cr iti al ma teria l , whi h mu t 
rationed among all war industr ies- for ships a nd ma ll cr b a t , tank · 
guns and other kinds of equi pment as well as wa r pla ne . 

At the time of Pearl Harbor , the comr anies were ope ra ti ng abou 
4r,ooo,ooo square fee t of producti' e factory space. T hey had abou 
257,000 shop employees working on planes , cn O' incs a nd p ropeller · 
T here were only 2,500 women employed in thi work at the t ime. ul· 
tee A ircraft had been one of the pioneers, and had found women t 
be satisfactory in most of the assembly work. 

P roduction in 1941 had been li ttle short of phenom enal, w ith a 
total of about 20,000 planes, nea rly half of them tra iners . Many ~"'­
perts did not believe that the industry could p roduce m ore tha n tha 
number in 1942, not until upward of so new plants had been built 
and t ooled and set working at capacity prod uction. T here were t o 
many problems, too many obstacles to increased p roduction. B ut the 
industry did increase its output past all expectations . · 

R egardless of the difficulties , the manufacturers m ore than d oubled 
production in 1942, and at the same time the output o £ la rger pla ne . 
such as two- and four-engine bombers, increased proportionate!) . 
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Pre id nt Ro ·evelt in hi me ~ ·aae to -on re on January 7 I9-t-3 
gave pr duct i n a -+ 000 plane in 1 -12- That wa more wa r plane 
than the L"ni cd ."tate · had pro luccd in all th -,)yea r· · ince the Ia t 
war. It meant that a plane had e n completed ev ry I 1 minute- day 
and nio-ht throu hout the ·ear. The ,-aluc of thi production in term 

f money ,,.. o ,- r fi,-e billi n d liar . a very Jar e pa rt of whi h went 
in th plant- of the indu try and more than _ ooo factor ie 

( ntract r , ace - ric · upplier:. purv y r of tool and raw 
and fabricated mat rial in ,-e ry 'tate. It r pre nt d a I.) ~ per cent 
incr a in plane utput. 240 per cent increa in naine hor epow r 
pr ducti n and 1 p r ent incr a ·c in propeller ·. 

Th probl 111 E our e have b en leaion. Hou · in cond it ion , 
th d ifficult · of t ran portino- employ , the rubb r hortao-e and all 
th other ho rtage common to other indusrrie have fallen heavily 

BOEING FLYING FORTRESS F USELAGE 

Moving on monorail crane on its way to final assembly. 
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WRIGHT E CINE "J E B X " TE T 

On of the engineers of Wrigh t Aeronau ti cal orporation recording technical 
observations I fore starting test on a Cyclone engine uncler co ndit ion im ula t ing 

the weath r on several fronts in the global war. 

upon the aircraft plants in m st localiti . , larg ly becaus their ex­
pansion in the recent pa t has been most rapid f all and they long 
since have absorb d mo t o f the avail a l l · labor. 

The problems peculiar to the manu facture of aircraft are the mo t 
difficult to solve and at the same t ime maintain quant ity pr cluction. 
A ir warfare d mands the 1 est fl ying machin s, and rapid ly changino­
tactics, wi th a shifting scene of op rations, lead the a ir fo rce to de ­
mand changes in the equipment. hange order often run into the 
hundreds on a single model. U ntil the war demanded rapid cl eli vc ri c . 
the production line we re st 1 peel and no planrs cam · out of t he 
plant until the change orders were completed. Since Pea. rl Harbor . 
the manufact urers have had to try to keep on turn ing out planes 
while tooling up for what often amounts to a new machine, though 
it may keep the same name. 

Loss of personnel because of the draft has been a major problem. 
O ne plane factory alone has lost g,ooo empl oyees to :elec tive Service. 
Other~ have had to be trained to take their places . Agai n, the short-



rilE .\.lEI f \ .. ,_.TRli.l.TI<).· 

age "' ma ·nal, · ::! tlar in t·n·al in 1r t unt. plan then anutlu~r 
ha kc 1 rt~dtK •• :1 I ·l~tw capa it~ fur m 1 tlb at a im . -·nc Pearl 
llarlor t.'\' al naj c m11 anit:, ha\'l' n· t'a.ec lar~e ~ rou 1s of em­
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Pratl & Whitney engines on the assembly floor: Doub ' 'P" at the right, Wasps 
in single line at left and Twin Wasps at rear of tb line. 
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cra ft p roduced in Fel ruary, 1943, a :;.:oo. one plane every . c,·cn 
minute ; and 65 per cent o f thi total were combat plane . . F<nJr ­
eng ine b mb r h w 1 a t ady increa e. severa l hundr 'd heing 
pr duced in tha t . h rt m nth. 

B s id s th an nual rat of 6/J.ooo warplane · produc din February. 
ther wa a uranc that it would climb hi her month hy mo nth. wi h 
p< s ibly a total 1 r cluctirm o f < o .ooo warplane:-. in lfJ .U - \·alul'. 
tw lve 1 illion d lia rs. A· part of thi grO\\·ing ai r power th e re al. o 
w re I liv r cl in F bruary ; o .oo aircraft bomh. of I.ooo pound:' 
o r m r . 7 .0 o -0 m .m. aircraft cannon and 27.000 ._- o cal. aircrait 
machin g uns . nclersccretary of the ~ ·avy Jame \ · . Forrc. tal r -
J..l r t d that £arty m ill ion 20 111 .111 . anti-aircraft . hclk 1 .ooo c ,·e ry 
minute, were loaded for the · avy in February. 

This vast production f equipm m ha been accompan ied by impor­
tant improvement in eng in s and ropellers be id . b lle r plane , 
new ti res, new spark plugs to with. tand the te rrific heat f the n w 
engines and new aircra f t ga line to pro\'ide m rep wcr-all with im ­
proved de ig n and con tructi n method tending t increase u r cont ri -
but ion to the war effort . • 

U . S . Army photo 
ARMY AIR CHIEF RECEIVES MEDAL 

Assistant Secretary ? f V:Jar. for Ai r ~ubert A. Lovett, deco ra tes Gen. H enry 
H . Arnold for h1s h1 stonc record f1 1gh t from Australia in October, 194 2. 



CHAPTER III 

THE U. S. ARMY AIR FORCES 

Uver Six Continents and Seven Seas-C. S. A. A. F. Grows to 44 
Times Its Peace Strength of I94Q-General Arnold Describes 

Achievements During Fifteen. Months of \Var-Improved 
Equipment-Successful ~patgns :-\gajnst the Japs-Heroic 
Air Battles . Become Daily Routme-Precision Bombing 

Introduced m European Th~ter-\\"e Gain Air Superi-
ority Over the Japs-Our Ftghters Beat the Gennans-

Allied Air Power Helps Drive the Axis Out of Egypt 
and Libya-Operations of the Air Transport 

Command. 

T HE first 15 months of American participation in the war were 
marked by phenomenal growth of the 1!. S. Army Air Forces 
and its effectiveness as it carried the war to the en~my over the 

six continents and seven seas, relentlessly pushing him back on all 
fronts. Gen. Henry H. Arnold, chief oi the AA.F., in reporting 
achievements stated that the Army's air sen;ce totaled more than a 
million officers and men, and was due to reach more than two miilion 
by the end of 1943. Meanwhile. the Army :\ir Forces had come a long 
way on the road to victory. \Vith other rnited Nations forces they 
had gained supremacy in the air. This was far different from the be­
ginning when they often had to fight Japanese squadrons of planes 
that outnumbered them as much as 15 to one. 

From the first day, however, Army Air Forces pilots began taking 
their toll of Japanese planes. During the sneak attack on Pearl Har­
bor, Lieuts. Welch and raylor shot down five Jap planes between 
them. In the Philippines direct hits were made on three Japanese 
transports near Luzon within a few hours after the war started, and 
Capt. Colin Kelly died after his immortal attack on the first Jap bat­
tleship to come under an American bombsight. Lieut. Col. "Buzz" 
Wagner began his amazing string of Jap victories when five Jap 
fighters hopped on him, and he shot down two, drove off the others, 
then dove on an enemy airdrome shooting up 12 planes on the ground. 
Not long after, Capt. Wheless demonstrated the toughness of our 
Boeing Fortress heavy bomber when he dropped his bombs on six 
enemy transports while being attacked by 18 Jap fighters, and then 
escaped after a running fight with them for 75 miles, during which 

37 



.\ Th. ]{ \FT YE \1{ L I lK 

----=-

-

l". .. :\rmy photo 
P ' RI'LE II E:\RT CERE~lO. · \" 1. . H:\\\".\11 

Woun led rcrei\'c thr rlccoration a Hirk;t m Field. 

four of the Jap pla11 ·s wcr · sh()t down ;mel at ka!-.t thrcC' otlwr. 
damaged. 

In February, 1942, operations 11l()n:d to the .\"etherlands East 
Indies, and during that month, Army ;\ir rr1rce hc:;t,·y IJrHnhcr:-;. wit h 
a few Douglas Daunt] ss A---t li v ]J(Jmber and Curti!-.s I ' --to tighter. 
were active over Java and the neighb ring sea . join ing in the te rrific 
battle of Macassar Strait , where th ·r fr1ught ior a \\'eck . a nd deal t the 
enemy severe blows. n the last day h ·fore rhci r evacuat ion from 
Java,~ rmy A ir Forces bombers flew on ro mis ion , sank fi ve Japa­
nese ships and damage I fo ur others. Thi bomber group operating 
from Australia becam the nucleus of the Fifth .\i r Force under Lieut. 
(;en. George H. Brett, who had be n deputy commander of Allied .-\ir 
Forces, Southwest Pacific, under Gen. \Vavell. \Vithin a f w days . 
raids by our heavy b mbers based in Au tralia began on the Ja panc ·c 
invasion bases at Salamaua and Lae, New Guinea, and the im por ta nt 
base of Rabaul , Ne w Britain . T wo squacJrqns of Boeing Flyi ng Fo r­
tresses f.B-17 C's and D's ] were used for bombing and one for t he 
ever essential reconnaissance. T he line wa. defin ite ly drawn in 
the Pacific theater beyond which we would not retreat at any cost. 
A ustralia and New Guinea were to become a ba e fo r a vigo rous 
c unter-offensive agains t N ippon. MacArthu r 's "I will retu rn ," and 
"From now on we go north," set the key-note, followed by B rett 's 
statement a few days later , "We've taken the offensive against the 
J apanese in the air and we' ll continue to incr ase it. O ur only lim ita­
tion is equipment. O ur plans are clear-cut. " 

That this was not the only plan for a coun ter-offens ive aga in . t the 
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Jap-. in "hich ;ur pmn·r would ha ·t· a ul ~ta.t ial part i. indicated 
''' ot lwr d~·,·t·lnpnwnb at hi. inw. < 1 1 Fel ruary 1-; :\Iajor en. 
I:,.,, i-. II I :n·rt· 1111. cnmmatH!t-r ui tht.· l" ." . i fu r·e:: in he Philip­
JIIllt' -. arrall,t.!t'd wi h • ;t·n. t:n· t ha 1 ~ I null akt:' nne oi th' rc­
ualtl itH! Fh·int! F11nn· ... ~~·~ and a icw n:1i 't·r~: ulm n to lntlia a:> the 
IIKk u-. .. j .~ ... trikin!! air fo rct: 11 hit he Jai an~-.c whem·\·t>r they might 

I • wi hin hntnhin~ di~tance. ami 11 <I ' 1 pI lia a· a I a:- ior p( und-
in~ Japan her=-elf from iMwanJ air.~ 1 . i 1 L1ina .• ma. hin~ her 
con ·entrated indu-.tri~·o: . and hack ... h ·r ~upply line. in the 
:r.uth t ' hina ~~·a . . \ iew wt.•t.·k-. a r arri\t l in . "cw Delhi ami 

It· Tt.· d1 \ir Force. 
t ·~·I with the .\rmy .\ir 

Fo rn·:--. it i.- in the:' early :, :t!!t'~ - t· 1 ·t·l hina theater of 
the Pacilic war that mt.•n i1m ~h· ul. ~ , ti • · ·ha rt.'m:trkablc out-
tit ni :\laj•lr < ;~·tl. ·laire "lwt t. ul .... .\. 1l • • •. n \·~ lmteer Group. 
h(· t<:r knt~WII Ill till' wo rld at Jar~~ a -. Fl 11-. ri.;!er-- and a.: :\Ime. 
I lt iang kai- . ·lwk"s ··angels with wm.:::::'· 1 -1 i ·1 it,t•li. Flyin<T orig­
inal Curti~!' 1'--to·s. alway:-- :-- hnr ,,. t' Jl Jil • • , t i ammunition. out­
numhl"rt·d snmc imes 20 t11 1 il' ·he air an I 1 • :-ran I hidin(T from 
Jap piiCit' \\"hile on the ground. It: \.\-.t ;: .... r~·t up a · ... c r that will 
be lOU rh to heat. l~c:;ide_ ::h l'l<l 1)... I , .. , -l Jap llane in \'Cn 
mon th". ,,·ith a many again a-' .. p~ l 11; i t.• ..... • t • t.' than 100 on the 

:'\OR"T'H :\ MERLC. :\ P -_:;1 ::\ll .ST:\.:\ l; 

Army Ai r F o rces a nd R .A.F. fir::hter pnwt•t-ed h~· a n ."\llisnn 
engine. 
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Th Army C-46 twin -engine t ransport and Warhawk pursu il plane, latc_t o f the 
P-40 series. 

gr und. th y tu rned in a remarkable cooperation j b with gro ~u1 d 
forces over and over again, t rafing enemy troop and g round. obj c~ ­
t ives. _ 11 th is with a lo s f ro pilot and one crew chi f k1lled . 111 

action, and nine flye rs kill d in accid nt . Courage . . kill. inten J\'C 

drill in Chenna ult 's tact ics and clo. teamwork \\' re the k yn tc to 
their success. 

A rmy • ir Fore s uni ts began p ration in the Indian theater on 
April 2 when Gen. Brereton led a successful ra id o f Fortre ses on 
the Andaman Islan Is in the Bay of Bengal, for which ach ie\·ement h 
later was awarded the Distinguish d Flying Cross . During the \\·eek. 
that followed numerous raids were made by his b mber fo rce on 
Rangoon and air fields in upper Burma, and on Jap hi pp ing in th 
Bay of -Bengal. Gen. Brereton's chief of staff wa Col. Earl 
_Taiden, who was one of the last to leave Java, car ry ing Gen . 
Wavell and his air marshall to India in his own plane. Aft r t he J apa­
nese conquest of Bu rma had cut the Burma Road, Col. _ a iden or­
ganized the India- hina Ferry service to fly in urgently needed sup­
plies to Yunnan province over the r6,ooo foot "hump", the toughest 
air route in the world . T he actual pioneering of the route itself vva 
left to the capable hands of Col. (now Brig. Gen.) Caleb Haynes, 
who in 1939 flew a huge -B-rs to Chile with medical upplies after a n 
earthquake, surveyed world routes, and pioneered an ai rway across 
Africa for the Ferrying Command, and who flew bomber like pur­
suit planes. A bout thi s time Chiang kai-Shek is reported to have said, 
"Give me roo Douglas DC-3 transports and the Jap can have the 
Burma Road." 

In the meantime things were happening clown under. O ne of the 
most spectacular attacks of the war was made on April 13 and 14 
under the command of Brig . Gen. Ralph Royce, who led a bomber 
attack from Australia to the Philippines in specially equipped North 
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meric:m l:-2 : .litchelll omher , des royin :::hi -. hanaa r a irplane 
and nther in:-tallatinn .. " It wa' qui e a pic ic ." decla red Gen. Royce 
flll hi:- n·tur 1. 

-\ i ew days Ia t•r. . \ pril 1 L', the Japan e radio, whil actually in 
he 11id::-t oi hr adca:-tin~ comiortinrr ~ uran e· to the Japane e pea­

pit· ha they were emirdy ::-afc 'rom acria a,ta ·. udclcnly beaan to 
i-.~ut· irant ic and c•mtradinnn· ulletin_ a.hou an unbelievable air raid 
tlwn :-wt·eping nn:r Tnkin .. :O:!O~a. K · a ·a. Kn e. Yok hama a nd 
Yokt·:u ikl' .. \ fe w wcck·lat r _ fajor , n. Jam H. Doolittle went to 
the \\'hi tc ll tll l:'c tn rect:iY th Congr ::-- · :1a • ledal of Honor for 
'Jr aniz ing- and exec ut ing the rcmarkab e i_h·. "The ucce of the 
raid exc ed d our mo. t optimi ... i expecari n· ... It appeared to u 
hat p rac ti cally e,·cry homb reach ·he tar_ • ior whi h it wa in-

tended ... . \hnut 2~ or " 0 rni s out o ·ea 

flown at 
oolitt le, were 

PRESIDENT ROOSEVELT DECOR..<\T ES DOOLITTLE 

T he Congressional Medal of H onor is pre.ented to Gen. Doolittle on the day he 
re turned home fo llowing h is Tokio raid. P re. nt were Gen. Henry H. Arnold , 

Mrs . Dooli t tle and Gen. George M ar bal l, Chief of Staff. 
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THE BOEL~G B-1;F FORTRE.. 

Eighth of the Fly ing F or trc .. line with hca\·ier rlcien-<' fire pow.-r and nun) o th er 
impron:ment . 

Du ring :\l ay -+- occurred the grc.:at hattie uf the· ( ·nral . ·t·a. itt 
which the J aps lo ·t 11 a rly b\ o dozen hip . In thi t·ngagellll'll l . \ nn~ 
A ir Forces long- range F rtr _ helped he _ TaYy by s triking me 
par ticularly heavy I low . AnfJth '·r . tep in Japan ·!:- inching-- forward 
mov ment to cut our upply line ... to .\u ... ralia was IJifKkt:d. 

Then came M idway. A rmy and _·an· aerial rcconnai:o ·ancc k 'pt 
a con tant ch ck 11 J ap m vement:-.. anci thc.:rc \\'a~ c·n·t-y ind icat i n 
that th en my had <Jmethi ng special und('r \\·a,·. \dmiral King and 
Gen. Marshall were fully aware that a huge- [force wa. being a -
sembled; J ap ships being withdrawn from tht.: J:ay ni I :c· nga l. the 
East I ndies and th island -; a round .\u tralia, leaving thc.: ] ap ub t 
car ry on. Midway app a ring the mfrt likely sp t fo r attack, our 
preparations were ma le accordingly. On June 3 the fi rst blow wa 
truck-but not at M id way. Dutch Harbor wa a ttack d, I ut we were 

ready there too . F rom a s cret Army ba e which the J ap. had not 
di cover ed, som e Fortr ·sses took off and with the _-avy Ca ta lina 
were searching f(Jr the J ap before his fir t pkne a ppeared . . \ nti ­
aircraft batteries at J utch Harbor opened fi re five m inutes befo re the 
fi r st bomb was dropped . B rig. Gen. Laurence S. Kuter deputy chief 
of the A ir Staff, flew to A laska an d brought back a fir t-hand account . 
''Our bombers in A laska a re carry ing the fight to the enemy . Ameri­
can airmen .a re al s~ d~vi s i ng special means to put the Japs ( in the 
outer Aleut1ans ) w 1thJJ1 r.an~e of fi.ghter planes operating from ~u r 
A leutian bases ( N te : v1at1 n engmeers w re rushing t o completwn 
an air base on th A ndreanof I slands, bringing Ki ka .. \ ggu and 
A gattu w ith in range of our Bell Airaccbra and Lockheed L ight­
nings) . ever have I seen such a belligerent, IJri ·tl ing aml sc rapp·'· 
, utfi t as we have up there." O ne of th fighter unit had its p la ne · 
decorated with the s ign of the "Flying Tiger", commanded by Capt. 
J ohn S. Chen nault, son of Gen . Chennault , whose F ly ing T igers of 
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t 'hina harl m;t•k tht•m.;t·h·e.· \n·ll-knn vn tn h • enCill\' . A Gen. 
Ku er pu 1 : •• rtw Jap:Hw-.1 are lli•W I • w •t•n ,,.,, Flvin; Tiger.. and 
ho hoi hent clawing ... 

The other hali of th · tW•1-prum.:ul a a ·k :-tar cd the same day 
June 3· P.\\ .T. 1. Jal ane::: lane' laundtl·cl a heavy a·sault on 
~lidway I. land. ~a,·y patrol pane. haol rc1 lncd a str no ncmy ur-
iace fleet approaching the i.:la 11l. ... nd a i<>ht f nine Fonre c 

H-1 7E·s, with ·tin •cr tail o-un~ l 1. rT • n n under the command 
oi Licul. CPl. \\.;tit r ."wceney. Jr. Tl · flew a 1u hrce and a halt 
hour:- and iound the Jap hi1 s. '" 1 • mile· out-battle hip 
crui!-er:- . ran:por :-; , cargo v<:':-cl ·. a •I I lit· were 
cored and on th way hack hu!.!C cr u -. wer een. The 

n xt day mnrt: Fort rcs::-es arrin I. an I a _. d J ap t3 k force com-
in~ irum another dircc ion wa, atta'-·k . '' i h :::eYeral hit . On the 
morning and aitcrnoon oi June~ m r a a ·;:,; w r carried o ut on 
he n·t rc;u ing l'lll'tlly lkct. B •-.ide- g, in:.... F 1r n·s:-es. four ~[artin 

.Iaraudcrs ~J : -2(l . S) , t1tk<l as !at -ha::-·1 t r ·d homier· were in 
he tio-ht : and they sank tw Jap air rai f nly 

Two ~lara td r sank an 
urin~ all thi- time - ~a"Y 
do h mht> -; were p\;tyin(T 

1\1 .·\RTJN MARAUDER AFTER 

T his Army B - 26 bomber brough t its ere\\. out of tbe battle, although it had re­
ceived more than 500 bullet boles from the Jap-. 
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These Army P -38 in terceptors pro,·ed more than a mate~ io~ a ny th ing the ;er · 
mans or Japs co ul d send up again.st them. The Li!!htnmg 1 powered by two 

Alii on en !tine . . 

hob with the Jap fl et, sinking everal hip . . a: c:x plained in "hapt r 
I V . F or the Army Air Forces part in the total performance ' n . 
Arnold (j ust back f rom London) ent a cable t L ieut. en. Dei =' 
Emmons in Hawai i congratulating him on the ucce ach ie\·ed, end­
ing with the br ezy ord r, "Keep 'em fl ee ing !.. J apan had hot h r 
bolt in the north and central P acific, and a mo t serious threat wa 
obl iterated . It was a most crippling blow. T hree batt! h ip , fo ur t o 
ix cruis rs and three transpor ts damaged, and one d strayer sunk. 

T he unkindest cut of all was aircra ft carrier : two or three unk and 
one or two 1 adly damaged, scores of plane Io t and many o f the b t 

f -ippon's pilots-payment n the reven e io r Pearl Harbor. ad-
d ~st note for our Air F orces: Loss of able and po ular Maj or Gen. 
Clarence L. Tinker, comman der f the . ·venth A ir For e , Hawa ii . 

T he scene changes . That same week General i ~ imo Chiang ka i­
Shek and his wife sat in their haded garden nea r hung king confel·­
ring with three Americans. They were Gen. Jo eph vV. Stilwell , 
Chief of Staff of China's arm ies; Gen. Lewi H. B rereton, chief of 
the United States A rmy Air Forces based in India, oon to be known 
as the Tenth Air Force; and Gen. Claire Chennault air adviser to 
Chiang kai-Shek and commander of the American V ~luntee r Group . 
They were discussing many things. Chief among them was the news 
of the fo rmation of a China Air Task Force to be headed up by Chen-
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nault. utul ·r the .~eneral cnmmand oi _ '!well. Thi~ wa- t include a 
t.omlwr ·llnHnancl un kr Cnl. Caleb Haynt::,;, cha rg<'d wi h the 
job c•i hal inl! the Jap oiTcn ·iw. raid'ne: hi.: ha~e' and in:tallation . . 
a ti en-nt ually <:arryinl.!' the war in he air 1 Japan'_ inrlu:trial ci ie . 
\J,n a Fightl'r t ·"mmancl under l-,)1. R t L. . ott. Jr.. hrillianl 

• HI daring lntw-wnli li.Thtcr Ia dy with the .\.\ .(~.':- ancl destined to 
* ·onH· ntll' pf the leading ac ·:- n· c .\nny . ir Fore s i r 194-· 
. · uclt:u-.. inr lw Figh cr 'ommand t•d tn I ~ me f th<' 
Flying Tit!er · who were to be di_ a~ a J'f up n Jut_- 4- .\ 11 
tlu=-- wa-. annnunccd in "hun ki . \I • . nrereton left India 

1 hecotlll' commandin g neral h . i Force. :\[iddle Ea t. 
,.· h hl·adquart<'r. near C:tirn. 

l.nng ht'ion· l'ca I llarhnr 
Ill • 11ward he European hea cr h~ :1-. 

i• 1 Hll:tnd and l<:dancl haSl':-. T t• 1 ' • 

·~ F 1r e:: had hegun mo,·­
"l' lpying lir:t the . r ew­
~ am"' and _e n·ice_ they 
h ha.t-., in England. In 

ARMY AIR CHIEF DECORATE~ GE~ERAL 

Major Gen. Oliver P. E chols, commanding: the Air Fore('_ Materiel Command, re­
ceives the Distinguished Sen ·ice Medal from Gen. Henry H. rnold . 



.\lR 1'. FT YE.\R B t K 

British official photo 
AMERI :\:\" I:\" ICELA. ·o 

Army Air Force Bell Airacobra in t he iorc!!round anrl an R .. \ .F . LockiH•t"d 
H udson taking off. 

pril , 1942, Gen. 1arshall and other high ran kin g- officer. He\\" to 
London and important plans wer mad . A f ew week la ter · n. 
Arnold and Admiral J ohn H. Tower , then "hid of th · -:\;n-y J.urcau 
of Aeronaut ic , fl ew aero. s the . \ tlantic, and more detailed plan. ,,. rc 
set up fo r the coming aerial offen i,·e. Before Gen. Arnold r -
turned to \fila h ington arly in June he stated: ··). Iy ,·isit ha:o, I hop·. 
hastened the time when our a ir arms hall join in an air offen i,· 
against the enemy which he cann t meet, defeat or sun·i,·e ... This ,,-a 
a day or hvo aft r the terri ffic r ooo plane raid of the Driti:-;h J{ .. ~\ .F'. 
Bomber Command on Ess n and "oloo-ne, and jtl. t l,ef Jre the bat­
tle of Midway. Abou t eight months later, February J, 1943, the 
R .A .F. carried out its I 12th attack on ologne, "to ma ke ure the 
lJlitzed city stays blitzed ." The feve rish repair work the German had 
accomplishe.d there on some 250 factor i damaged in :\lay \\·as 
largely nulllfied when a hundred t\"v·o-ton bloc buster a nd thou and 
of incendiaries were dropped in les than 20 minutes.) T he A.rmy 
A ir Forces initiated action in E urope wi th a raid by six D oug la 
Havoc A-20 light bombers on July 4 . Accompanied by a n eq ua l num ­
ber of Brit ish-manned Bostons ( R . .F. name for the same pla ne) , 
they attacked aird romes in the Netherlands w ith excellent res ults. A 
few days later announcement was made that Lieut . Gen. Carl Spaatz 
had set up his headquarters in England fo r our E ighth A ir Force . Hi 
chief of -Bomber Command was Major Gen. Ira . Eaker. i\f uch 
about their great work was to be heard in the near fut ure. 

To three theaters of operations- outhm .:st Pacific, Ind ia­
China, and the ·Briti sh Isles- a f 1urth was added in Ju ly . The tran!'­
fer of Gen. Brereton from India to Egypt tu head up the N inth 
A ir Force hera lded a flow of United States air po\\"er to the M iddk 
East which was to prove of the utmost importance. Already Major 
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'•'II. 1-!u-..-..l'll ~la::-..wcll had built up a IHtf!C ha~c at l·.ritrean ar the 
Ked ~ca. with iacilitie-. inr the a. ~l'lllbly and main t·nancr ni all YPC'~ 
oi aircrait and engine~ :-clwclul<.'d n he. n t o the .:\lidcllc Ea t thea cr . 
The .\ir Tran:;purt Command":- . tring- i air ba~c~ a o. : .\ fri a had 
rccn huilt up in coopcra inn with the Pan American .\i rway 

(;en . Hrcrl'ton m his arriYal had · ta ed tha the na ural c ndition in 
the ~liddk l·:a . t were nearly perfect ior he .\meri an . pe ialty of 
prcc i:-ion daylight hnm hi ng. The :ta!:!c was _c . Th R..\.F. had been 

oi ng a pi mlid j b with what i had. ht m r 1lan _ were n eded . 
pa rti ularly I 11 -rancr bom rs. I )u ~in •.,. he early ummer they were 
be in • flown acr .- · . \ i rica by the 1 ~riti:-h ami . \ merican ai r tran port 
en·iccs- two-encrinc \V Jlincrtu 1:. Dot ~Ia Bo- on and four-en<Tine 
Halifaxc~ ior the R. .\.F .. and For r -.:c- . Liberator a nd l\litchell 
ior o ur :\. :\.F. 

Action had begun n·n bei re the r ·inio r cmcnt· were fully or­
~aniz ·d . 11 June 12 a force oi Lib,rator - had made a raid on the 
h:.mnan ian oi l field from which Germany drew much of her petro­
'eum. Damage wa belien:d to he cr rea . F our f the plan landed in 
T urk y . n June I- , in Liberator;: . . \rmy airm 11 made a hicrhl· u­
ce sful attack on an Italian fte t that wa cnroute to interc pta B riti h 
con\"Oy . Tw battle hip were _truck by bomb . a h avy rui r \Va 
rlam .. '1ged and later fini heel off hy a Br1ti h torped plane and the 
Italian fl et treaked f rhome. hartly aiter thi- the fire w rk rea llY 
began . t:" mlc r command of .-\ir \'i~e-~Iar hall rthu r ( now fr 
.\rthur) on in crham and Drereton ' Bomber ommand ch ief B rig . 

U . S. Army photo 
THREE AIR FORCES LEADERS AB R OAD 

Col. Frank Armstrong, Lt. Gen. Carl Spaatz and M ajor G n. Ira C. Eaker in 
England. 
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BAD EV FOR THE GERMA).; 

Allied a ir force bombers destroy o ne of R ommel' upply olum n in the Li b~ an 
de ert. 

Gen. Patrick T imberlake, the newly arrived bomber. ca rri ed uu 
smashing raids, resulti ng in heavy damage to :\ x is dock. a nd ~hippi_ug 
at Tobruk, Benghasi, in Libya, rete a nd · r ece. I 11 coope.ra t JOn w1 th 
the R .A.F., incessant sho rt raids were carri ed out, omet1me to the 
tune of several hw1dred sort ie in a day, and ).l a rshal 1\ om m cl". :up­
ply depots, trucks, mobile guns and tanks we re ola ted a ll a long the 
line. P lanes used were mostly twin-eng ine Beaufighter and Bo tons 
and converted figh ters nicknamed Hu rribombers and K itt) bomber: 
( Hurricanes and Curtiss P -4oE's). h .. egarding the Boston , ai r ch ief 
Coningham said, "Rommel does not like them, and we a re do ing the 
Germans heavily with them right around the c1 ck. The) do m a r 
damage than dive bombers, and R ommel does not get our Bo ton .. 
while we get his stukas." T his activity was officially stated to ha ve 
been 1 rgely responsible for stopping Rommel's d ri ve nearly at the 
gates of Alexandria, and set the pace for the air cooperation part f 
the campaign which was to drive the Axis fo rces completely out of 
Egypt and Libya. 

In the meantime Gen. Ira Eaker 's bomber crews in their Boe­
ing Fortresses were putting in their final weeks of orientation training 
at British bases. These men were starting thei r daylight raids on the 
Continent, though the Briti sh were skeptical. At the very time th 
raids began at least ne English critic was insisting that va lua ble cre;,·s 
must not be allowed " to throw themselves away" in dayli ght raids in 
the Fortresses, which he claimed were unsuited for that t ype of work . 
Gen. E aker personally led the first Fortress raid on Rauen August 
17, without the loss of a ship or a man. Raid after raid fo llowed. 
"This marks the real start", said Gen. Spaatz. A ll our bombers 
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came back from he ea h· rai Is. The Briti h were frankh· amazed at 
the hombinl'7 accuracy, \\:here "c\·cr: bomb C')tt e :· It ~·a the fir t 
precision bomhin in Europe. On . u t -1 the Fort:-e_ ~e- met an­
o h 'r tt·~t .. \ f rmation of 11 head d out over the . ·anh _ea. Ju t 
aft ·r their con of pitfirc- tun d ack, a .wann of Focke-\ ·ulf 
t yo· · and :\Ic · cr chmitt 109' cam u i the cl ud to attack. They 
w ·r the Luftwaffe' ct. They wt n · e ai\. of our la t 
fiv bomber . \Yh n the hooting \·a 1a hine had 
b en down d anti nine damaa ·d r • ne F rtre wa 
. eve rely lamal'7ed . but all the .\meri.:a d o ba:-e. That 
hi · w a . not j u. l good luck wa~ 

the nex few week , not alway·. of · r 
It all added up to a d ·mons ra ion ha 
which joined the party a bit Ia er. w 
machine hut fir t-ela _ ligh in m chine-

J n he ca tern theat r American \;11 .... · 

celcrated a t ion on July I wh n Col. Cal 
U . nny I amber command of Oaire 
Force rai led Hankow de troyin<Y :llrplan 
pi ng and milita ry in tallation . The nCJ·: 

GERMA - WREC -
r. ~- Army photo 

Allied a ir forces destroyed th ese M . E. IIo plan · wh n they bombed an A."<is 
landing field near Sollum in the ~orth Airi:a campaign. 
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THE C RTIS P-4oF WARHAWK 
Late t of a long li ne of pu rsuits which have been mentioned in di -patchf.' . re­

peatedly from the war theaters in Africa and A ia. 

1 • anchang, and on July 4 at anton . where I - o r more a i rplanc we n? 
believed to hav b n d strayed on the ground. J,y the nd o f tht• 
we k the core to d at 40 enemy planes de troyed, a g unb a t a nd 
som t ransports sunk, il tank. and ·arehou e et afi re, a nd Japa­
ne e tr p bomb d- all with a ·e, · . ·nrth . mer ica n two-e ngi ne 
M itchell . 

O n J uly 4 t he A merican\' lunteer Gr0up was officia lly d i banded . 
some f the F lying T igers w re sw rn into the :\rmy .\ ir Forces a : 
memb r of ol. R obert L ee Scott's 23rd Pur uit Group. \\ ith in a 
few hours of the transfer th group sh t down five Japane c plan e~ 
over Hengyang . This city ·was the june ion of two importan t rail ­
roads, a t radi ng center, a nd a k y point on a great de fen e li ne in 

outh Cent ral China . For som year· the J ap- had raided H engyang 
with uch clock lik regulari ty that the re ident pent h day in th ' 
co nt ryside, return ing home at nightial l. There w re n de fcn es. 
and th nemy bom bed hi s targ t ·at lei ur . Early on J uly 3?· 1~in · 
enemy b mbers came in toward the llengyang ai rdrom . Th1 t1me 
!:omething happened . W hen the m<Jke cltared, ·wha t wa I ft f th 
Japs was in a fl ying ret reat , eli organized and minu four b mber. · 
Col. Scott 's lusty 26-day old fighter grr1up. equipped with urt i ~ 
K ittyhawks, had turned the trick. To keep up the ancient a nd honor­
able game of face-saving th Ni ps returned later in t he day in ov r­
wh Jm ing f orce- 27 of their new st type Zero e cort ing ome t hree 
doz n bombers . ga in the A mer ican pi lot. proved that their chief , 
Claire Chennaul t ( who was to become a :\iajor Gen. in the U . S . 
A rmy) had made them the mo t dead ly Jap-killer in the a ir , with 
f ur Zeros shot down to one A meri an plane lost (the pilot esca ped ). 

·ex t day 29 more Zeros came over, n ine being shot d w n, ra ising 
the t wo-day score to 17 to r-good shooting in any language. 

Early in A ug ust the Chinese minister o f ·information was abl e t o 
say : "Before the American A ir For ces appeared the J apanese could 
do great damage to us, even wi th a small air force . .. Nov,, the situ -



a J()n 1 ... d1anging . Japan i. ~t·t" in-!. a ht..•ada ·he ryin).! to :'uh·' the 
hnlwrto nun-t·=-:i ' tl"ll pr(\hlt·m oi pro·· ·ti 1 T her air t1clds and , rong­
hnJtJ..,. which are widt·h- :-cat t·n·d and !.!rt'a in numh ·r."" Thi. fresh 
hn:ez· from tlw \ Ye:-t-wa, pr••,·ilt! <Jlllt' a tnti· as report- a mc in 
almn.l dail~ nf th •xploit.., oi ht:.· n ·wly chri t•nctl ·· : ky O ra on: ·: 
lh· thi: tintt· Hri:.!. ( ;t•n. ·~a~ ton L Hi-. ·I had arri\'CU in . · w De\h t 
,.; take o,· ·r cnn;mancl ni th • Ttnth ir l· •rce. divi ed int an Ind ia 
.\ir Ta ·k Force and th~ l'hina . ir Ta. F •r·c. 

< >nt: of the tir. t chort'' carried u hy h · India .\ ir Ta k Fore 
wa!"- a :'l'rit•. (1f raici ·on the J~ 1 -hd :\I) i k_ ina air as· in 1 unna . 
mile: no rth f a direct line t · ". ·t n l'al u ta and Kunm in . T h i wa 
J apan "s chief h pc i sen·ring he a ria B mna Rc ad . f r ry in vital 
. upplit•. from India tn ll1ina. I· yint! through blindi ng mon. oon 
rlnwnpnu rs. the . \ meric.an ainnl'n 1 ut · c has · ut of act i n and 
,,·n:ckcd nca rhy rail connt-c in1 s. Fr 'lll hi::. point 111. thei r ac ti,•itic 
were conti nu('d . in CPIIJ c-ra i0n with R .. \. F. in Ind ia. 

Coin iding w ith thi:-. air a i,·j ~ in h I 1 lia- -hina theate r . ope ra­
tion. f rom .\ustralia wcr· :'lCpJ d up i July. 1 42. , hort ly a ft r 
I earl ITa ·lH r he Japam•sc had rq>t d wn in harac c ri ·t ic fa hion 
along the ~outh Pac ific i.lamb. th-t.·a l:'ning ur Yital : upply line 
to .-\ u~trnl ia. T o wa rd the end (li Januar~. ll)..p. they had tab­
li. hcd ha.Ts in .:\ c ,,· r; u inea and . ·ew Brira·n. ami la cr in he ol -
mons . They had con~olidated heir 1 ~i ion in the Tulagi a rea . and 
prepa red an air ba.c. now our Henderson Field . n ,uadalcanaL 
These iurward p sition · depended on the .:rron base· of Rabaul in 
.:\ew 1 ritain , Lae. and alamaua in _ ·ew \.-;uim·a. the Duna area of 
f apu.a . . \ n additi na l threat wa · he ne\Yly e:-.rahlished outpo t of 
Kokuda o n th thre hold of he l1111ttntain 1arricr hetwecu Runa and 

CU RTISS KlTTYHA\\'K. <JL'X TEST 

\\ ith A llison engin e roaring, th e .so cal. m achine guns oi t hi f1g hter l igh t u p th e 
whole pl an e d u ring a night praclice flight. 
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British Official photo 
DOUGLAS BOSTOX OFF 0~ A R. ID 

T he R.A.F. used them in low level daylight attacks on de_ignaled targets. 

Port Moresby. These names were to figure in the da ily news for 
many months to c m . y this time the heavy bombardment group 
with their -Boeing F rtre ses had been reinforced with fa t hard­
hitt ing medium bombers, 1artin Marauders and orth . \merican 
MitcheUs, a few Douglas Havoc attack bombers, and Curtiss Kitty­
hawk and Bell Ai racobra fighters and Lockheed Lightning . The F r­
tr sses, with their long r rang , made repeated raids on Rabaul , nen· 
center of the Jap invasion system, and the Mitchell and Marauder 
plastered Lae and Buna both day and night. 

On August 8, a U.S. Navy communique reveal d that 'United 
States naval and other forces" had attacked in strength the Japane e 
positions in the Solomons, the object being to bla t the J ap out of 
the Tulagi area. lth ugh strategically a defen ive m ove, it meant 
that at last the A llies w re tactically on the offe ive . T h Marine 
had made "severa_l land ings on islands in the Guadalcana l-Tulagi area ., 
and had established their positi ons, overcoming vigorous enemy re­
s istance, captur ing an important air field and tu rning the i land 
into a base fo r an offens ive northward. Concern ing th is acti on 
Admiral Vvill iam V . Pratt, U.S.N. Retired, stated ( ewsweek, Au­
gust 24, "War T ides") : "The prerequ isites for the: success of this 
invasion are superiority in air and s a control, both of which the 
Allies apparently hold . A n important factor has been the heavy 
attacks by Gen. MacArthur's air forces, di rected agai nst the 
Japanese bases at Rabaul, Salamaua and Lae, to prevent enemy re­
inforcements, particularly planes, from being rushed to the invasion 
area." [See N avy Chapter IV.] 

D uring the last week of A ug ust, a strong air and naval counter­
attack attempted to regain the lost bases. Newly arrived Lieut. Gen. 
George C. Kenney's Fortresses and naval carrier-based di ve bombers 
scored four bomb hits on a large Japanese carrier, severely damaged 



a mallcr nne . 
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DOUG LA 

Ktttyhawk ) prO\·ed 
.2 • he Jap· ent -7 
·n. c mino- over at 

improved warning 

British Official p h oto 
BO:\IBER' W1 T H R .A .F 

Bos ton III crews wa iting fo r their machines to b load tl before taking o ff on a 
daylight raid. 
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Brili h 

DO GLA B TO . RAlD LE H. YR E 

Showing A-2oC bombe rs a ltacking lhc E and R boa t pens in lhc Ba!'in de ~farce in 
cl aylighl on Oclobcr 2, 1942 . 

system and u ing new tact ics, p sibly umc f ·lai re Chennault" 
ingenious methods, shot down fo ur b ml r: and nine Zero "·ith ut 
a lo s to our ide. It was during lhc month of A ug u. t. a we hall se · 
pre ently, that the overall box score f t\ · J to one.; in fa,·o r of mer­
ican plane , the average from J" 1 ruary r to \ug ust I ( not in luding 
the higher average of the A. .G.'s) b gan t improve steadily .. 

\Vhile ur plan were breaking up the M ilne Bay inva 1 n at-
tempt, J ap troop wer squirming through the in fe . ted jungle . . They 
performed a miracle of tenacity by fighting the ir way up ancl ove r 
the highest r idges of: t he Owen ·tanley mountain . . vV ithin a f ew 
days "con iderable numbers" had filtered thro ugh, bring ing light 
mountain guns through thi s " impos ible' count ry; and their ad' anc 
toward the open country and the prize o f p r t Moresby began . 
Gen. Sir T homas Blamey of the A llied land fo rce voiced hi s 
confidence that they would not succeed in their attempt. He ,,·as 
counting heav ily on the f urious air barrage wit h wh ich Ge n. Ken­
ney's bombers were blast ing the J apanese rear ba ·es. T en tim es in 
seven days the planes plastered the enemy beachhead at B una, a nd 
carried out heavy raids against other enemy supply bases a t Lae and 
Salamaua. However , the J aps came on- to w~thin 32 miles o{ 
l\fore by. There they were stopped, and du r ing the last week o f 
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. ·ptcmbl·r . "lwn Fortrc::- · · · and .\ira b a' t ·amed up with 1 )aunt ­
Ie. din: hromh•r_ t de.troy the :trate!(- \'air pt Bridge north of 
Kokoda . o,· ·r which the Ja1 ::- had be n t 111 ·m:- !'upplie a ro ·. lw 
t)(•<:p Kumu-.i R in•r. he b<:rrinnin~ oi th cud it _ · ew uinea wa. 
appar ·nt. .\ira ·ohra. and Kit yha \·k::-. hl tkd a ·k and forth . :h Ot­

•ng up truck and . h<1.Ck iull oi > l '01) Up) r ::-. I· lying F lrtre. se. 
trurk tlw _lap ,·ita) hlow.., hy ran_::in.... '1 ir ie_- Ja ane·e base 

a Rahaul. . · ew l ritain. hinm · th ,. wer tan ina ofT 
with more ... uppli ·~. 

In th m "antim ' th ru 
;uadalcan:ll wa ra ing. te::-tuno 1: · 

p W('r in ~ca as well a~ land a~ i\ 
r an important .. mnihian:· 

.\rmy IJomhers once again r 
hard-ligh ing l .. .'. :.Iarin s. l: "" a-.1 i ..... 
cr nstant attempts o l ring in r 't ' n nr-o.,-nF 

r ti red. although th u:;a nd.: r mai 
hill , awaiting th ineYitable re u 
ion att mpt. • 

. · ptemb r al o .aw a flar'- 'I 
larore c 11\' l \ ' o i . \ merican ::-ht· .. t 

J. land . atHl aid d hy th 
a rial r connai:-sance. aYiatillll en~ ·n 
fi htcr plane within 1 days d i r 
T hi brought Ki . ka within 2::;o 11·1 .. 

011 

atr 

he 
i·t!! on the .\n lr anof 

h pr luded nenn· 
air fi ld read · fo~· 
l'C four da ,. later. 

f, r h B~ll .\i ra-

CURTISS KITTYHAWK ~- ALA K:\ 

Whil e a sentry stands gua rd . ·r F or s rot"chanic- onnhaul t · hip. 
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Briti h 
DO GLA 8 STO S RAID LE HAVRE 

Showing A-2oC bomb rs altack ing the E and R boat pens in the Ra. in de :\larec in 
day light on October 2, 1941. 

system and using new tact ics, po sibly sume of 'Jaire Chennault" 
ingenious methods, shot down four bomu r and nine Zeros without 
a lo s to our side. It was duri ng th m nth of August . a we hall e · 
pre.·ently, that the overall box :cor uf tw to cme in iavor of - 111er­
ican plan , the average from February r to . ugust I ( not including 
the higher average f the .V . . s) began t0 improve tead ily. 

\\.'hile our plan s wer break ing up th ::\Iilne Ba\' im·a -ion at­
t mpt, Jap troops were squirming through the infe t d jungle . They 
performed a miracle of tenacity by fighting their way up and over 
the highest riclg of t he wen tanley mountains. \Yithin a fe w 
days "considerable numbers" had fi.Jtered through, br ino-ina light 
mountain gu ns through this " impos ibl " country; and thei r advance 
toward the open country and the prize of Port lore by began. 
Gen. . ir Thomas Blamey of the Allied land force voiced hi 
con fidence that they would not succeed in th ir attempt . He was 
coun ti ng heavily on the fu rious air barrage with which Gen. K en­
ney's bombers were bl asting the J apanese rear ua es. Ten time ,; in 
seven days t he planes pia tered the enemy beachhead at B una . and 
carri ed out l1eavy raids aga inst other enemy supply bases at Lae and 
. alamaua. However, the J aps came on-to within 32 m il es o f 
Moresby. There they were stopped. and during the last "·eek of 
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• t•pt ·mlx·r . "lwn Fortrc~"l'.; and .\irac hra: t<.><.tllll' 

lc . diw humh ·r dc -t roy he ·t ra e ic \ \' airopi 
naulll­

f 
Knkoda. m· ·r which th Jap.· had l ·en muving- .upplie a r ::.. 
cl· ·p Ktmn1 .... i River. the beginnin • t•i the -nd in .. w ,uinea wa. 
apparl·nt. .\irac 1hra: and Kit yhawk . hu tied ha k and forth. :h o­
in r up tru ·k:- ancl h."lck:' full tli cnt:my . upplie- . Flyin Fo tr . ·e. 
·truck tlw Jap ,·j al hlow~ hy rang-in up t their i Japan .: ba:e 
a l~ahaul. :\ew 1 ritain. hi in fi\·e hip · a. th y were tanin otT 
wi h mnn• :-upplic:-. 

In the meantim, he fi rc · stru gl• for Hcnders n Field n 
;uadalcanal wa. rarring. tt::tim ny (\ h _u r me im rtance of air 

powt'r in ::-ea a:- wdl a · land acti,·ities. . \bout h middl of · eptcm­
ber :.n impor an "omnihian." r .:ea-land-air battlt: t k plac with 
\rmv ht mher: nn again rendering- i1walua I aid to the wean· 

hard=l1 h ing l·. ·. ~Iarine . hy -ma;hing up Jap u ply ba ·e and 
c n:'tant attemp s to bri 1g- in rcini rcements. n a ain the enemy 
n: ir d. al hou h thou all(L- rl'mained in uadal anal jun I · and 

ill· . awaiting he in ,·i abl return i a igg-er and be ter Jap im·a-
~ion a It m pt. • 

. · 1 tember aL aw a flare-up of a tivity in the .-\1 utian . . \ 
·ar •c cnm·oy ni . \m rican ~h ip~ made a landing on the . \ndreanof 
J ·land . and a ided by the atr ciou weather whi h precluded enemy 
aerial r c mnaissam:e . aYiation en ineer had an air fi ld r ad' for 
fighte r plane - within 10 days and for heavy bomb r fou r day- lat r. 
Thi brought ri ka "·ithin _, mile . . ea y range for h Bell . ira-

U. S. Army photo 
CURTISS KITTYHA\VK IN ALA KA 

While a sentry stands guard, . ir F orce m chanic oYerhaul the hip. 
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THE BELL AIRACOBRA 
Latest standard production model of the P -39 fighter in action on many fronts 

ea rly in 1943. 

cobras and Lockheed L ightn ings. n eptcmber 27 Con olidated 
Liberator heavy bombers and Martin Marauder medium bomber 
carried out successful raids on the Jap occupied i land . 

Early in the fo urth quarter of 1942, the scene aa~in hi f ted to 
England. The three Eagle Squadrons 7r st, r2rst and 133rd, had 
just been taken over by Gen. Spaatz from Air Chief l\farshall 
Douglas, R.A.F . Fighter Command, and had become the Army Ai r 
Force Fourth Fighter Group. O n October 2 , Douglas Havocs swept 
across the channel and raided the docks of L e Havre. FiYe of t he 

azi Fock:e-\Vulf 190's were shot down by Allied escort plane , four 
being accounted for by pilots of the newly organized Fourth, u ing 
the new British Spitfire IX . 

The same day a double Fortress raid was carried out, with the 
Nazi airframe facto ry at Leaulte as one target and the airfield at 
St. Omer the other. Goering's prized Yellow No e squadron of 
FW- r90 fighters was sent into the fray with orders to stop the 
Fortresses at any cost. F lying in close formation the heavy cro 
fire of the .so-cal. machine guns accounted for r3 oi,the Nazi fighte rs. 
A ll the F ortresses returned. Just as the unexpected fi re from the 
"stinger" tail guns caught the J ap pilots completely off base in the 
Pacific theater, so the "dustpan" belly turret seems to have been a 
surprise to the Luftwaffe, as scores of German fighters were knocked 
off trying to shoot down the Fortresses from below. 

The first really big raid came on October 9 when r r 5 Fortresses 
and Liberators se~ out ac~~ss the Channel, escorted by soo fighte rs 
manned by Amencan, Bnttsh and other Allied pilots . Some of the 
Americans were flying Lockheed Lightnings, a ship soon to come 
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into it · wn in a big way with the openin oi the . irican campaign . 
. ·ow the main iarget was Lille, near the Bel~ian border, with diver-
ion raid over a wide area. From hi h alti ud a tead: tream of 

b mb wa loo ed on the Lille railroad yar and the Fi,·e -Lille teel 
and nginc rin work , " ·i th a production capaci : of 1 o locomotive 
annually. Thi . was hittin where it hurt. the way home warm 
of :\I c-1 O<)F' and F\ \.- rgo' attemp ed r up the formation 
and h ot down ragaler . The • Ired fi.Jr "r· fi,·e of the 
hi p . . while the heavy bomber accou r I 

of "probable .. and damacred plane . T ·o For -
ator · failed to return, a in~larly 1 ,. 
te ted dayl i h raid . It hould 
enemy plane definitely ob en·cd o ha · 
the e.a or pilot bailed out: a .. pr e"' · 
hit in a pin ou of control. o- ba 1: 
definitely ob crved . Thi i oiten d'fii 

Lieut . ol. a rl orcro_ . . i:-
Eaker 's E iohth Air Force Bomber 
\\a h ington in J anuary reponed tha: 
flown by the · ni ted tate bomber 
rope. th y hot down 104 German a ·rc:a-
de troyed 10 and damaged n;. 0 r. -, 
18 ai rpla ne . ounting certain- and • r 
core of 12 to one or if only ''certain;;:." are 

on the con ervative ide whi h i.: -
procedure) the score wa ix to ne. T · 

BOEING FORTRE E ~ E. 'GLA. 'D 

Ground crew at. work on t!::e "Yankee Doodle'' after t •vo raid over the ContinenL. 
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tribute to the quality of m rican h a\·y bomber and al. o to ~ur 
methods of trainjng combat cr w , a thi rec rd wa obtain d durmg 
the first weeks o E actual ombat xperi n again_t the pick of th 

erman fight r pil ts, vete ran £ hu nd r d of hour o f air combat. 
fundamental principle of th :\rnw .\ir Force - i- that bom­

bardment i the key tone of air power~ Gen. Eaker tated in a 
pres conference that air pow r h uld be recognized a on of the 
most powerful means the lli have of winning the war: ·· Y de-
troying the en my s aircraft facto rie , hi air f rce can he ~radually 

wiped out; by bombing hi munition plant and communication ~is 
armies can be slowed up and brought t a halt: and by de troytng 
his shipyard you make it impos ibl for him to build . uhmarinc,;. ·· 
Gen. Eaker went n to warn that even- new offen jye w apon 
brings an almost immediate reaction in th~ field of defense. En:r: 
week of delay in pre sing home our mashing air offcn ·i,-c on the 
German industrial and communications sy tern allowed them that 
much more opportunity to develop more effective defen ive mea ure::: 
against our East, high flying, well defended heavy bomber . De~ay 
could prove costly in terms of preciou lives and valuable maten al. 

The Germans admittedly had a tough air defense problem on 
their hands. The American .so-cal. high velocity mach ine gu_n 
equalled the 20-mm. cannon of th erman fighte r . Be ide t~t. 
the American gu~ners h~? a far mor stable platform from wh1ch 
to fire, a computtng guns1ght for accuracy and power-operated ~ur­
rets for good measure. The concentrated fi re p roduced by t igh t 
formation flying was deadly . nti l n w and more powerful fighte r 
could be thrown into action, considerably stepped up in firepower ~nd 
armor, the solution had to be tactical-some new method of usmg 
the present planes to more nearly even up the . core a between 
bombers and fighters. 

That the Nazis were making some progre along this line wa 
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indicat ·d by th(' n·:-.uh oi twn raicl 

quart r of I 4- · out::landint! exam 
force 0 coordinatl' r· air p )\\"tr) :!.. 

range bombincr raids ··pure·· air 
Rommel" upply lin had be 1 b:J.n ~ 

II' 1· l l 

on hipping and port · . wi·h . ys rna··· , 
ment by attack bomber · and fi~htu-• 
careful preparation . G n. ~Ion ~o 

ctobc r Fir. the h(lmher~ . th 1 

• 

BELL :\lR ACOBR.\ l.. AFR1CA 

W a iting to be pullecl out of th e muclof n advanct•d ba.e fir ld. 

.9 
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GERMANS DO\\":\ 1::\ . "ORTH AFRIC:\ 

One of the three raiding Junkers 8 which were brought down by Lo khct:d 
Lightning . 

gest barrage ever let loose in the desert-and then the infantry­
Reversing previous tactics, no tanks-yet. Fi r t the infantry went 
in to overwhelm the enemy gun position and to clear a\\ ay th 
mines . As they went forward, the artillery and the bomber kept 
pounding away in front of them. On the night of . · OYember 2, the 
British E ighth Army, having gained control of the ai r, truck it de­
cisive blow against the Axis forces at El Alamein. The tanks rolled 
forward to carry out a single mi sion at any co t "Find the Axi 
armor and figh t it!" Sticking together, like the clo e fo rmations of 
Fortresse over E urope against the_ ·azi fighters they did ju t that­
they fou nd and mashed the Axis armor beyond all chance of re­
covery. 

In addition to this, ho\\·ever, Gen. Brereton's Ninth Ai r Force 
and Ai r V ice-Mar hal Coningharn's Royal A ir F orce Middle Ea:>t 
units pulled off the greatest offensive air victory of the wa r to late . 
the battle of Britain being the greatest defensive a ir v ictory. The 
air-ground cooperation in the dr:ve against Rommel was now superb, 
as compared to an admitted weakness in the earlier African drive . 
The Axis supply lines were kept under steady bombardment be fore 
and during the drive itself. The Allied ai r fo rces vi rtually bla ted 
the enemy out of the air, and also clinched the victory with an 
aerial chase of the retreating enemy that broke all desert record . 

At the front a terrific air bomb barrage softened res istance to 
the advancing British and Australian infantrymen . The new Ameri­
c;;tn tanks and powerful mobile guns, and the new Briti sh six-pounder 
anti-tank guns mounted on fast American lorries proved to be a 
devastating combina ion. When the Axis li ne was breached, a rmored 
columns and low-flying attack bombers teamed together in a sweep 
that split the Italian forces in two. Here was an improved version 
of Hitler 's plane-tank team of the early blitzkrieg days, with the shoe 
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on the . \ llic foot. her . \llied bomber pounded con tantl) at he 
; rman tr op who d . crted their Italian allie and fled along the 

coa. tal r ad. \\'arhawk:. pitfire and Bo l n . orth merican 
. lltclwlJ · and n ·wly arri,·cd ~Iartin Baltimore ke r hammering away 
at .\.·i. air li<.'ld in a h·ancc of he flcein Rommel until hi air 
uppo. iti n c llap ·cd. 

Th rapi m v ment forward of .\llicd air field ju t behind or 
C\'Cn ahead of ad,·ancin round force· wa ano her important factor 
in the w c in viet ry. till anoth r wa the ex raordina ry fficiency 
oi th gr und cr w . ix day_ aiter th reakthrouah at E l :\lamein. 

round rew around Tobruk. 4 -o mile we t. already were upply­
ing l ri i h and mcrican air force wi h prac icall omplete en;ce. 
The v n h day, .\IIi fi htcr plane w re attackina El _ heila 
7 -o mile from 1-..1 Alam in. It mu t not be fo rao ten hat al hou h 
the ai rplan i the mo t mobile of wea n . air pow r a. a whole i. 
n t. Like Atla of old it mu t touch the round rep ated l to renew 
it tren th .. \irplane wi bout ba e are helple . 

The . meri an ai r attack in Afri a ecame two-pr naed with the 
a rrival of Gen. Doolittle and hi Twelfth _ ir F orce in orthwe t 
Africa in up ort of the areat drive to clear the xi 
,,f the f rican continent. n De ember . Gen . 
pre onference gave a p rogre - report of the rm ir Force 
fi r t year of combat which culminated in he _ orth _ frica offen ive. 
He tatcd : '\\ e have built up the d o e t ort of cooperation between 

A DOUGLAS TRANSPORT IN THE DESERT 

An Army C-53 unloading emergency ra tions fo r fighting troops during a battle 
' in North Africa. 
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. S . Army photo 
MAJOR GENERAL JAMES H . DOOLITTLE 

The hero of the first Tokio raid photographed durin" operations in t he . 'orth 
African campaign. 

ou r a rmed serv ices , air. g round an d ea . and b tween o urs lve · and 
ou r A lli es. I do not think t hat in the whole hi sto ry of warfa re you 
can find any fin e r example of coo rd ination than that bet\veen the 
B ritish Royal A ir For ce, - -avy, and , rmy, and ur A rmy, A.i r F o rces 
and Navy in the _ rorth Africa campaig n. For t he fi r st ti m e \\·e have 
a completely balanced ai r team in action. A nd, fo r the first time . w e 
are up against a r eal first-class a ir pO\ver. \ Ve have had P--.lo · · np 
against the Germans and Italians in the Egyptian th eater. and w e 
have had bombe r s and fi ghters up against the Germans in France 
and the Netherlands . Vle have met -the Jap Zeros-s ing ly and in 
swarn1s- but in A frica w e are up against t he w h ole c ross -sect io n of 
the Germa n ae rial mig ht ; and I can tell yo u w e are looking fo rward 
to the resu lts with g reat inter est, for we beli eve that o ut of thi: will 
come the all-out air battles that must com e to clear the l~erman :=; 
from the sky. If they m eet us plane for plane, the mass of the Ger -
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mcc the H. \.F. an l 
nee they are c •mmi lt! 

. om~ cnt·my motnr ,·chi le~. 

he l.i~htn i ng;; ar 

AFTER A.N ALLIED BOMBDIG 

Re. ult of a daylight a.ir raid on a n Axi a mmunition tra.in on •he railway ne:n 
Daba in t he No rth A frica campaign . 
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DO GL AR 1 TRAN PORT JN · L:\ 

A C-5 3 unl oad ing supplic o n mnak T la nd after a fl ight from Fort Ri cha rd . on . 

and 190's, a nd results how the score t be ab ut ,·en t date. That 
is all that we can a k or expect in a campa ign such a . thi · wh 11 

aerial supremacy of the fed iterranean and p ibly all F uropc i at 
stake." 

In the Pacific area the China ir Ta k Fore came of age during 
October, 1942, in the sense that at last occa i nally they were able to 
attack Jap positions hundreds of mi les apart, including long- rancre 
raids with four-engine bombers, a nd attack heavily defended target 
by daylight with medium bombers and fighter esc rt . n ctober 2I 
a flight of Liberator four-engine boml er at tacked I in i, deep in 

orth China and at the heart of China's richest coa l 111i n - mine 
which since early 1942 had been supplying J apan's war industri es with 
more than t wo-thirds of the coke they consumed. T he fli ght of Lib­
erators left behind them blazing ruins of the power plant a nd m_in e 
installations, crippling the pumping machinery and possibly puttmg 
the mines out of operation for months. This fli ght of seve ral hun­
dred miles showed what could be done with more planes available. 

A few days later fighter-escorted M itchell bombers struck the 
Kowloon dock across the bay from Hong Kong, blowing up long 
stretches of docks and hitting ships and other targets . The next day 
a return engagement destroyed the North Point power plant which 
supplied all Hong Kong with electricity. Gen. Chennault, who 
already had established himself as one of the world's leading fighter 
tacticians, as evidenced by the amazing 20-to-r record of the A VG's, 
emerged as an outstanding bomber strategist as well. When Gen. 
Haynes went back to India to head up the India Air Task :rorce 
under Gen. Bissell, commander of the T enth Air Force, Col. 
"Butch" Morgan of Pennsylvania took over the Bomber Command 
under Gen. Chennault. Up to the end of 1942 over 50 raids had 
been carried out in that area, with the phenomenally low loss of only 
a couple of bombers. 
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uri:1 • thi period. 'ol. :cot ·:: Fiahter ~ roup wa havin a 
(j ld cia:-' .. \idcd by China·.: uncanny warnin and intell io-ence y -
em, .cures i Jap raid: were int 'rcepted in ludin eve ral Yiolent 

at mpl: to dislodg~ the <;roup irom it: ha e a t Heno-yano-. The box 
core to he nd oi tlw Y'-'a r . howed hct cr tan 12-to- r in our fa,·o r. 
aiel I Ia!·n a l ·o wa. ahlc to -..t ep up b mb r peration by the 

India .\ir Ta ·k F o re '. In co p rati n wi h the R.A .F ." lenheim and 
ion r-ran •t: \\"ellin,•tutb. thi: !,!roup. flying :\litcll'll and Lib rator 
wa p unding the enl'my a t l!urma and poi nt r. One of the 
mo · t impr ' · ·i,·c raids wa · the 2.000 mil fliuht n ec mber 9 of I I 

Lib rator fro m an ai ·clromc in n rthea · t India t 

Japan e oc UJ ied a pi tal oi 1 hailand. . \ · imilar ·a id 
e rablc f rc ·· o f four- •nrrine bomber wa mad on ember - 7· 
hea,·y Iamarre beinJY inflicted at the . ·a,·al do k area . a Ia ro-e a r enal . 
and on ne f the mo t important enemy ai r fi ld - in the oc upied 
countri . ~ t a plane wa lo · t n e ith r raid thu ma in tainino- the 
exc II nt r cord of th Lib rat rs . 

en . Bi e ll abled hat the hina 
Iit hell . 1-..ittyhawk o rt-

hannel 100 

a irdr m · nemy aircraft hot down and 
numbe r de tr ·ed on a irdrome . all with no . meri an 

WHY AIRPLANES ARE EXPENSIVE MACHINES 

t wo 

High performance and the maximum of safety fac tors in American aircraft require 
thousands of manhours of labor. Photo shows a crew a t work on the two longi­
tudinal beams that form the fuselage of a Bell Airacobra. The light dots are rivets. 
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REPUB LIC P-47 THU DERBOL T 
Army Air Forces high-fl ying fi ghters. The Thunderbolt is powered by a 

Pratt & Whitney Double Wasp 2,ooo h .p. engine. 

During the last qua rter of 1942 the fi hting in the olomons and 
New Guinea moved at a faster pace. A meri ca' long-range heavy 
bombers played an ever more important pa rt , and proved by all odd: 
the .. pri:;;e weapon of attack in a war cha racte ri zed by immen e di s­
tances. The four-engine F ortresses and Liberators a nd two-eng ine 
M itchell s and Marauders carri ed the battle to the J apanese in two 
ways. Together with fast low flying J-lavocs and Au tra lian -built 
Bristol Beaufighters , and Kittyhawks, A iracobras and Lig htning 
ftghters they were proving to be the spearhead for Gen. MacA rthur 's 
land offensive to drive the enemy completely out of Papua- lew 
Guinea. In addition, they systematically bombed every base and boat 
they could find supplying help to the Japs in the Solomon Islands. 

Two of America's top airmen were in charge of these operati ons. 
Lieut. Gen. George C. Kenney was Gen. MacArthur's air chief, 
and both men agree that wars are won by attack. Gen. Kenney 
learned the lesson well in the first World War-fly high and far, to 
seek out the enemy's sources of power and to strike hard and often at 
those centers. Major Gen. Millard F . Harmon was air chief and 
right-hand man to A dmiral William F . Flalsey, chief in the South 
Pacific. Admiral Halsey's recommendation to the War Department 
that Hannon be made a Lieutenant General was accepted early in 
February. Those commanders proved again and again that the speed , 
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bnmb loa<i . tirt'l"'" ·r, and above all. the radiu of action of I 000 mile 
nr mor · rnmhine tn put .\mcrican land-ba eel heavy bombers in a 
da ·: uf tlwir II\\ 11. 

Typical qj Jw..,~: ulh·n:-in· ac inn-. were h · . ma:hing raid 011 
1\ahaul. . 'cw I :riwin- 1-a·y ha~c iur holh the . · ew ,uinea and 
. 'nlt~mon . anion .. l >n October , a At ck of Catalina A ing boat un­
dc.:r ~fac.\r hur':- runHnand At·w un:r the port. with it · x ellen l 
harbor. and ~howcn:d down incendiarie tha t fire vi ible fo r miles . 
Th n quaclrons oi Fortr 5 e - came roaring O\'er and d ropped some 

lOll:' ni homhs . urnin~r _tf,r . b..·urack- , rna hine hop and dock 
into a mas.: of flam· and :mokc. l·nr ~o d mea ur th atta k ' a 
r p a c.:d he following night. :\ n bombers wcr I t o n ither raid. 
1l was now apparen t t 1 all. and d finit ly rc tif1 d to by Gen. fac­
,\r thur a il' \\' nH•nth;-; later. that land-ba~cd air power wa the bigge t 
factor, ' ' the pa tt ern o i \'idor ·." in the f'acifi war . 

. y th 111idcllc o f :\0\·embcr . 1 -t - . the final a a ult for the B una­
na area wa · r ady t be launched. . ir pow r had ·tna hed the 

J<q upply lin badl that they ha I be n roll d ba k thro ua h the 
m u11 tain and jurw l to their b achh ad . 1r und tro p had be n 
bro u l'ht in b air from Au ralia, with all th ir uppli - cqui pm nt 
and amm uni ti 11 . i11cludin0' IO ~ mrn . gun . A wn in pa rt an I rc­
a embled. . \ nd n ,,. r acly for the fi nal pu h a t r na force f 

BOEING TEST FOR HIGH ALTITUDES 

Science t urns on t he refrigerator to study simulated conditions of temperature a t 
substratosphcre altitude of .'l o,ooo fee t and over- altitudes a t which the Boeing 
B-17 Flying Fortresses a rc highly successful in bombing operations. The Cold 
R oom, shown here a t the Boeing Aircra ft Company, is opera ted by a complete 
refrigera tion plant which produces accurate temperatures at any given altitude. 
A reproduction of the ta il stinger turret of a Boeing F lying Fortress helps in 

ob taining data. 
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NORTH AMER T A. R-2 5 MIT HELL B MBER 

Fina l assembly at th e Ka nsas City plant of :\or th Am ri an /H"i a t ion . 

American trOOJ. was fl wn up fr m Port } l ore ·by. and landed at a 
secret field near Buna in on of th large t a ir-lJ rn tro p move­
ments of the war. M cl ium b mbers and fighter. I mbed and 
strafed the Japs with ut letup in preparat ion for th attack on th 
beachhead. 

A t the same time a great naval victory in the olamon mad 
another t remendous dent in the J ap navy A m ri can lo es being 
comparatively light. One of the contributing fact rs, as r ported at 
the t ime, was the land-based Ameri can air force whi ch constantly 
sought out and 1 ombed the enemy war hi p.. Mo ·t of the. e plane 
were torpedo and cl ive bombers from H nde rson F i ld . but . ome 
of the most telling blows were cJ livered by Gen. Kenney 's heavy 
bombers based at Port lVIoresby. D uring all thi s t ime J ap a ir 
strength was being whittled clown, the ratio of losses r unning 8-to-T , 
IO-to-I and fo r one period rs-to-r, according to Gen. Harmon's 
reports. N avy Grumman Wi ldcats, fl own by U.S. Marine fighter 
pilots, had a big share of intercepting Zeros and J ap bombers. T he 
backbone of their fighter tactics was the two-plane section, into which 
went the collective experience of Claire Chennault and hi s F lyin a 
Tigers in Burma and China and countless air bctttles in the Southwest 
Pacific. ·T he usual method was to attack head-on, opening up fire 
at 400 yards, double the range of the Jap guns, then a steep clive and 
back to base-more often than not leavi ng one or more enemy 
planes spinning to earth or practically blown up in the sky. A rmy 
flyers employed similar tactics with their Bell A iracobras-some be­
ing the fo ur-cannon version, especially useful for g round strafing. 
Curtiss K ittyhawks also were used. 

Another large scale attempt at reinforcement of the Buna-Gona 
area was made on December 13, spotted by aerial reconnaissance. For-
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r · .. :w I Lihl·rator · broke it up and cha ed it away. The next day 
part oi the same conv y rri ·d to land troop at another pain . and 
bomhtrs and fighter.· . ma. hcd up thi. arte npt in an all-day fio-ht . In 
thi: engagl'ml'nt a n ·w radget wa.; intr due d-a ira mentation para­
chut · homh inn~nt ·d by Gen. Kenn y more than a dozen year before 
th war. I~y .I wing up the fall of the bomb it enabled the plane 
to come in low o,·er he target. in-u in !'Teater a uracy. hi her 
fra rmcnta ion and a qui k oct-away be[ore he e.xplo ion. Gen. Ar­
nold in hi · l{andolph Fi ld addr · de cribed he e pa rachute bomb 
a:. panicul:trly d ·adly. 

Jmponan · n.~ms conn~.: t d wi h the air war in the European 
th at •r during the fir t thr e month of 19-1- included ( I) the appoint­
ment in early F brua ry f L . en. Frank ~1. And rew to the o\·erall 
command f .\rmy a ir and oround force in the Eu r p an theater. 

n of \m rica· leading- air fficcr and a p ciali t in h avy bom­
bardment hi fir t tatcment wa · ianificant. '\ e intend to ao all-out 
in intcn ·ifyinrr ur air warfare:· - Betw en Jan uary -7 and March 
I fiv lar e ·cal daylioht raid by American hea y bomb r on 
\ it helm haven twic ) . Emden Hamm and Bremen bomb d with ex ­
c \lent rc ·ult . rclatin.' ly lirrht Io · c· and u in hootino- do' ·n a 
ub tantia l pr portion o f oppo ina enem fiaht r . l\I t f the raid 

w rc une c rt ' d. ( ~Iajo r Gen . Ira . Eaker of th B mber om­
mand wa put in charae f the Eio-h h Air F rce. and tated hi in ­
tent i n f t ppin · Uj raid n crmany a rapidly a m r equip­
ment b amc ava ilabl and that before lana our pre nt \. . .F. ' token 
( rcc" w uld be of a ize ··ve ry nearly approa hing that of the R . .F. 
J amber ommand. 

Tn X rth Afr ica the .\\lied air fore gradual! ' ' n upremacy 

LOCKHE ED C-6o LODESTAR 

One of the fl ee t in Army Air Forces t ransport service. 
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AT WORK I N NORTH AFRICA 

Our Army Air Force bonib dtal points in Soussc, Tun isia , in th e !\"orth Africa 
campaign. 

during early 1943, and the a rri val in T ri po li abuul the en d of January 
o f the po·werful \tVestern Desert a ir fo rce ( H .. A. F. under onina ham 
and the A.A.F. under Brereton ) assured it: continuance. F rom No­
vember 10, 1942, to March JO , r943, th e A lli es destroyed 790 Ax is 
planes, los ing 330. l•or th e fir t two months th e A merican sco re in 
North Africa was about even, but durin g th e pe ri od from J a nuary I 5 
to Ma rch rs it was better than two to one. In February A ir C hie f 
Marshall S ir Arthur Tedder became overa ll a ir commander under Ge n. 
Eisenhowe r, and Lt. Gen. Ca rl Spaatz became operati onal chi ef of 
the combined R. A.J<. -A .A.F. No rthwest Af rica A ir F orce. J\ ir :rvr ar­
shall Coning ham, after hi s magnificent job of a ir-g round suppo1·t itt 
the drive which ousted Rommel from ]~gypt and Libya, had a simi­
lar j ob in th e new command. Major Cen. James J-l. D(lol itt le had 
charge of bomber operati ons. 

The urgency of increased aerial a iel to China became ev ident dur­
ing the first three months of 1943. This was emphasized further by 
Col. Robert Scott's statement in January that soo planes wo11ld 
destroy the J ap air strength in China; Madame Chiang ka i-Shek "s 
eloquent plea; the P resident"s rCfJtH.:st to CC'n . Arnold after Casablanca 
lo confet· with th e Gene rali ss imo and Generals Stillwell and Chen­
nau lt on his visit to Ch11ngking "to see what could be done to give 
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China w•rl· air h •lp'': and 11nally 1111 ~larch 11 the c~ abl i.hment of 
h Fourteen h ·. ~- .\ir Force headed b~ Bri . ;en. Claire hennault 

undl'r lw command i Lt. t ;en. . illwdl 1 replacing he 'hina :\ir 
Ta~k Fnr~·L· . which wa~ under he mili ary ommaml uf I .ri a-. .en. 
'layton L. l:i~:-ell of the Tenth. ir Furce. with headquar cr in. ·ew 

Ddhi. India 1. This inclicat d hat hennaul . whn had accompl i heel 
wonder with hi;; limited quipnwnt, would be gin:n much m reequip­
ment ior th • campai n in · hina. 

Tlw lir:-l quar r oi 1 -t: hr ugh imp nant e,·ems in he a ir war 
pictur • in he .·nu h Pa it1 . Th middl i January . aw the final 
mopping- tq in ca tern ): w < ;uinca and he cl aring oi the Ia t o f the 
J ap i rom ( ;uadalcanal. Thi_ wa - follow d cl ly by n. i\ [ac­
_ \rthur · ~ :--ignif~eant :-tatcment regarding the tr m nl us power of 
th air in et'iccti ,· omhina i n with round f r c • . indi at ina- an 
ofi<:n~e a~ain~ th enemy in "swift mas.in~ s rokcs" rathe r than a n 
i. land to island ach·a nce. The _ nd 

U . S. Navy photo 
MOST FAMOUS AIRPORT IN 1942 

At H enderson Field , Guadalcanal, where a steel fli ght strip faci lita ted take-offs and 
landings of big planes like this Boeing Flying Fortre5s. 



All\. R. FT YE. R B 

BEECHCRAFT OVER ALASKA 
An Army F -2 on a photographic mission. 

plane; and the use of modern tact ics. Gen. Kenney's a rri val in 'vVa h­
ing ton a few clays later , with MacArthur 's chief of staff, Gen. S uth_er­
land , was interpreted as a plea fo r more planes to match the g rowmg 
concentrati on of enemy air strength in the bases ringing northern 
Australia. 

The supply problem created by the necessity of maintaining 
American Air Forces offensive operations in many far-flung areas was 
terrific. The A. A. F . was fighting on more fronts than any other 
organized military force in the world . Faulty logistics (logistics being · 
the science and art of military supply) has lost more wars than incor­
rect strategy or tactics . Without the amazing expansion of worldwide 
air routes before and after Pearl Harbor, America might have lost 
this war. In recognition of the great part played by air transport 
the 1942 Collier Trophy, awarded each ye~tr for the greatest achieve­
ment in aviation in America, was given jointly to the Army Air Forces 
and the air lines of the United States for pioneering worldwide air 
transportation vital to immediate defense and ultimate victory. 

Scores of combat planes, camouflaged in accordance with their 
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<It• tina i"t: . .. nk fl ir m1 lit'! I: nra fa torie- where the· were bu il 
o r frnm mud itica i n center where vial la t minute adaptations 
w re c mpldcd. on their way to theater of operation . Four main 
airway. wcr~ lc:~ ,- I ped by the .\. T. . and he air line -aero 
the n r h .\ !antic. n n- . t p or in _e ,·eral ta e : from the outh-
a tern SL'Ctio n oi the country, mile - ae ro the outh . tlantic, to 

o,··r:ca- fr nt · in pre-detcrmi d aae : from outhern Caliio rnia 
we tward to llawaii on he way to our i land ba e in the outh Pacific 

r .\ustralia: ir m northwc tern l'nited ate to the e:-.::treme north-
we t of h c ntincn . 

F r m a ll the e p in . n t only combat plane but hundred - of 
tran p rt and carao plane took off . takin key per onnel, urgently 
n ed d uppli and quipment, and the ,·er welcome mail to a dozen 
f ront . The e ope ration were carried out b · the air line fl in()' the 
familiar - · and Lode tar and tratoliner in contract work for 
the Air Tran port ommand; or by the . . T. . it elf '' ith C-47's 

( k~·train and 1-..--ytroope _) . C- -4 kyma te r , -46 om­
and - 7 Liberator Expre e -. I t meant that the .L\rmy ir 
in term of di tance. operated the r ate-t air line the world 

had e,· r kn own- an a ir line to Yerywhere . P.Iajor n. Harold Lee 
G rae commandin()' O'eneral of the Air Tran port 
thi s rapid!~ x pandincr n ·ice. 

ft r Pearl H arbor the\ ar Department et up a ntract argo 
Divi ion charcred with arrarwincr a wa r fr irrht rvice on the com-
mercial air line . n July r 1942. the fe rryincr and ca ro-o acti,itie 
were coml ined . known a the ir Tran port ommand. Brig . Gen . 

. R. mith, former pre ident of m rican ir Line , wa Chief of 
taff fo r the .T.C. Other prominent ai r line executives al-so came 

into the picture, notably ol. Harold R. Harri . fo rmerly of Pan 

THE CURTISS CARAVAN 

Army C-76 transport, with a wing span of ro8 feet and powered by two r ,200 h.p . 
engines, is built of plywood. 
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FAIRCHILD C-6 L LIGHT TRA!\ PORT 

Light cargo and personn el tra nsport supplied to 
R .A.F 

Army Ai r Fo rces and th e 

. merican-Grace A irway Col. "Larry" h·itz, f r merly o f T. \\ . .. 
and Col. Ray V•./. Ireland , formerly of · nited A ir Line . 

The July reo rganization et up the a ir evacuat i n a r up to tran . ­
po rt sick and wounded soldi er by air from combat zo ne . Its a ir­
planes, capable of car rying a man y as 40 pati ents . were equipped for 
medical t reatment in fli g ht. They served the d ull e purpo e o f fl ying 
medical suppli es up to the front a nd bring ing casua lti es out. Long 
before thi s g roup was organi zed officially, some o f the mo t a tounding, 
as well as heroic, deeds of the war were accom pi i ·heel in vacua t ions 
from the P hilippines , Java and Burma. 

Globe circling seri es of bases were establi shed. a nd a specia l net­
work of communicat ions set up to provide dail y in formation about 
th e weather and other matters without which reg ular fl y ing opera­
tions could not be maintained. A ll types of eq uipment had to be 
brought in by ship and plane. With native labor and the most primi­
tive tools, landing fields were built o r en larged and runways extended 
to meet the requirements of four-eng ine bombers. 

In the spring of 1942 the F errying Command was notified that 
several thousand pounds of essential military supplies were needed as 
soon as possible at a base in eastern Australia. Exactly 62 hours after 
these supplies became available on the Pacific coast, they were deliv­
ered in Australia. A few months later, at a crucial point in the aerial 
pummeling which led to the expulsion of Rommel from Libya, vital 
suppli es were needed. An SOS by teletype resulted in their arrival in 
Florida within a couple of days . Two days later they were in Egypt, 
and Gen. Brereton's Ninth Air Force was able to continue hammering 
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.\ l•adl:. Ill' ckd military ho:-pital hurned t the gr und in a remote 
. ection ui .\la:ka .. \ wire tanH' thmugh. and :-t hours Ia r a - -t-bed 
·mergtnc~ ho. pi al wa.; :ct up ami in pcratit•n with material and 
uppli s fcrrit•d in Jl\· the Air Tran::.port · mman I. 

The operation: ·i .\.T. ·. within w year!\ did mnr f r intern:t ­
tional flying than could haYe been a complished in 10 or r :- years cd· 

normal pl·ac •t im d .,. ·I >pmcnt. Tran · ccanic fli(rhts in land planes 
which form rh· would ha,·c made £runt pa new. now btcame 
ruutim•. \\'c rl i air tr 11 ·pt r wa n lona r a dr am I u a r ality . The 
:hccr n('Ct':-~itit·s oi gloha.l wariare cata ulted th 'n it d . tate. into 
glnhal air tran:port. 1 lu. c inn• tmcn : in air field: . ra li . tati n and 
wcathl"r·rc.:'pon in~ iacilitic. were made in foreign lands . m:tny of 
which Wl'rc to h on th gr at r ut • f future air traYel. 

"loscly r lated t 1 th .\ir Transp r Command wa th Troop 
Carrier "ommand. headed up by Uri r . t.en. Fred . I rum. Thi. 
wa: ffi ialh· actiYatcd n June 20. I -l-· and ~ nnoun d about four 
w ek lal ' r .· hut. a a maltc.r i fact. wa function in u· inf rmally from 
th ca rli 'Sl lay. of our par iciJ ati n in the war. \\' unded tro p . 
gr und cr w · and i,·ilian were ,-acuat d fr 111 th hili ppine~ and 
j a Ya . and wcr I r u Itt to .\u tralia. Later nth ir act i,·iti in N " . 
( ;uinea ani the · I mon played a Yital part in .\m ri an 'i tor ie. 
there. B oth 1 11. l\Ia Arthur and G n. \'ander(Tri[t pa id th hi (Th t 
p - ibl tribut to the heroic f{ rt of thi 0 T up for flyin cr in re­
info r men l food. medical upplie_, weapon and ammun iti n under 
fl y incr c nditi n " ·hich ,,. r ju t ab ut the worll \\" r t. r ta n · 
"tims n cited the entir oulh Pacific gr up arl · in F bruary, I 43. 
· n. ,\ rnol I r £err d to th Yital part t he Tro p arr i r mmancl 

played in the ·ar th African operation . Th re \\" r T ... unit 
perat ing a ll yer the world . wher yer "C. . m ilitar) f r e wer 

cnga ··d. Th Ai r Tran p rt · mmand op ra ted a a T a t world 
air lin g t plane., men and ~uppl i e. t th com! at th a!ers . and 
I he Troo p Ca r r ie1- Command fl ". l hl'lll to the actua 1 ti r· hti ng f ron! s 
once they o·ot t the combat zan 

CESSNA ARMY PERSON1 EL T R ANSPORT 

T h C' C -78, co nstru cted la rgely nf pl ~· wnnd a nd fabri c :tru und a weld eu sl l'el fu selagt'. 
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The . S. Army Air Fo r es -54 four -eng ine o mbat tran port. 

Charged with the v ital rc. p nsibili ty ,f pro\'iding . upply and 
maintenance facilities to the tact ical quad rons (Jf th :\rmy Air 
Forces in every part of the world the ir . en ic ·ommand had ne 
of the most difficult and exactin a ignment f th ent ire war effort. 
Commanded by Major en. Walter H . I• rank, wh 's lab li heel the 
maintenance operations fo r A rmy ir F rces in England befo re hi 
new assignment, the Air ervice ·ommand g rew in the space of le . 
than a year and a half to be the la rgest command in the :\ rmy A 11· 
Fprces. In addition to being a military orga ni zat i n of primary in:­
portance, and one which in many ways wa the pace ette r for the a t r 
war, it was an enormous business enterpr ise, with more than a qua rter 
of a million personnel, untold millions of dollars worth of equipment 
and world-wide activities unprecedented in the history o f human 
enterpri se. 

Another indication that air power begins on the g round is found in 
the important role of the aviation engineers . In each campaign the 
strategic value of ai r fields was demonstrated. In the Japanese pene­
trations of the Philippines, Malaya and the Dutch East Indies, air 
fields were the first objects of attack, and later, the stepping stones by 
which the J ap's aviation was able to give effective support to the ad­
vance of his land and sea forces. The German Luftwaffe failed in its 
attempt to destroy the British R.A.F. largely because the Royal En­
gineers had provided England with a wealth of camouflaged, easily 
repaired and widely dispersed landing fields which offe red a hope­
lessly decentralized target and enabled the R.A.F. to keep its planes 
in the air almost continuously. On the other hand the R.A.F. was 
helpless when it lacked air fields in Greece and Crete. 

Brig. Gen. Stuart C. Godfrey was chief of the Aviation Engi­
neers, Army Air Forces. They were trained and equipped to con­
struct with all possible speed advanced military air fields, or to im­
prove existing ones. They were skilled in camouflage, the effective 
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di ~ per. =tl oi aircraf , the con truction o f d ien i,·e work and in the 
in tant repair oi field dama eel by b mbin . ne of the ir mo t u eful 
item. wa:; thl' p r abl landing mat. con i tin o f pr fabr icated teet 
grid .- ur nl't work.. con. tructccl in cction . . \Yh •r ver u itable terra in 
could ht: loca eel. the. ' :ection w re . tr ched out qui kly and locked 
<.W(·ther. a,·in w ck. f ordinary c n truction w rk in makincr a 
mo th flying field. Th p rtable Iandin equipment wa demon­

:trated etTcc iYcly in th . ·orth :\fri an campai n. in the ou thwest 
and ther c mbat zone cupied by \meri-

can · r o . . 
La rg ly through the ffOI-t · of t dman . Hank , in ba rge 

of th .. Fligh t ." trip ·· di,·i . ion . ' o.ooo was autho r ized £ r ·uch 
. t ri 1 in th 1 -t - --+ 1 roararn. Durin the -ummer of 1942 the fir t . 
"flight . trip" wa · dcdicat d a an im rtan p int nea r the A tlant ic 

a b a rd . I a ler a con. idcrable number were laid down near the \\ t 
oa ·t. a long the . lean hi hway and adjacent to tra n continental 

highway: in the Cni tccl .-tatcs. The ··flight trip" pri nci ple at o wa 
u eel in '" ra l OYer e thcat r of peration_ and the· wer of great 

alue a a ux ilia ry land ina fie ld and eli per ion point fo r militar 
a ircraft. 

T hand le p rocur · m nt p roblem ari ina from the war production 
of m ili ta ry plane and k ep ahead of the en m in performance, the 
Materiel Divi ion rcorganiz cl in the prina of I 42 a th Materiel 

amman I, with l\l a jor en . Oliver P . Echo! in chara e. B rig . Gen . 
Bennett E. 1eyers wa chief of ta ff . Dmina 1942, riaht Field 
Engine rin er cl ivi ion, under the uper vi ion of Brig . en. F. 0 . Car­
roll , incr a eel it act ive proj ct con iclerably. T he e included a large 

THE LOCKHEED CONSTELLATION 

~e~igned and . built for T. \V. A. service, this four-engin~, long-t:ange and fast 
aJrhner wen t mto U . S. Army Air Forces transport servtcc . It ts powered b 

Wrigh t Cyclones. y 



zs 
num be r u ( 11 w ai rpla ll 11 1 cl I and a irc raft llgin '!-! : IIC'\\' proi ct. 
regarding fir cpn wc r: ckvclopm 'Ills in high altitud(' fl y ing ali'ccting 
pe rsonn el and m ate ri el : CX jP r imcnts to ward inc reasC'd . afcty all I coni ­
fo r t in long- ra nge IJomlJ r ,·; clcv lnp111ent [ ommunica ti o ns iacilitic ·, 
ill ludi ng radi o and rada r · and win !-tunnel and thc r r l'. ea rch . rc­
gard in u t rend : o f ae ruJJaut ica l des ig n in cunncc tion with hig h spccds 
approaching th at ( sound. 

U. S. Navy photo 
McCAIN AND VANDEGRIFT 

Rear Admira l I ohn S. McCain ( left) as comma nder of Nava l a ir fo rces in th e 
So uth Pacific, ta lking with Major General Alexander A. Vandegrift , comma ndin g 
U. S. Marines a t Guadalcanal, just before Admiral McCain became Chief of th e 

Bureau of Aeronautics. 



CHAPTER IV 

U.S. NAVAL AVIATION AT WAR 

l\lagnificent .\chievement of Coordinated Sea-:\ir Power During First 
Year of \\Tar-Marshall and Gilbert Raids-Japs Surprised by 

Efficiency of U. S. Naval Aviation-Results of Years of Plan­
ning by Bureau of Aeronautics and Aircraft Industry-Battle 
of the Coral Sea-The Battle of Midway-Naval Aviators 

in the Philippines-The Japs Are Stopped in the Aleu­
tians-\Vake Island Operations-The Solomon Islands 

Campaign-Battle of Santa Cruz-Heroes and 
Awards-D. S. Coast Guard. 

"THIRTY-T\\'0 years after the first naval officer learned to fly, 
Naval Aviation has proven its vital place in maintaining sea 
power''-thus a veteran Naval airman and historian of U. S. 

Navy Aviation succinctly stated the case for coordinated sea-air power 
early in 1943. Naval Aviation spread its wings further and further· 
over the world's battle areas during the year-and-a-half following the 
debacle at Pearl Harbor, where So of the Navy's pitiably few war­
planes were smashed in the Jap's treacherous sneak punch. Reeling 
under the initial blow, but basically far more ready for global warfare 
than generally realized, the Navy's air force came surging back to 
strike a retaliatory blow at the enemy within eight weeks. The raids 
on the l\Iarshall and Gilbert Islands on February I, 1942, had a far­
reaching significance which only became apparent many months later. 
Those raids, while damaging, were not catastrophic to the Jap. But, 
as succeeding months saw Naval Aviation rain blow after blow on 
the enemy, there emerged the realization that the Marshall and Gil­
bert episode had proved that the Navy was ready, as a result of years 
of planning, to strike back at any foe, that it was not, as apparently 
believed by the J aps and many others, a decadent force which had 
been blown into oblivion at Pearl Harbor. 

The Marshall and Gilbert raids were the opening guns in a salvo 
preliminary to the historic actions at Bougainville, vVake and Marcus, 
Salamaua and Lae, Tulagi, the Coral Sea, Midway, the Aleutians, the 
Solomons, Santa Cruz and North Africa. By the first anniversary of 
Pearl Harbor, Navy air power had destroyed at Jeast 1,570 e?~my 
warplanes, and had lost only 306 planes in combat. In addttlon, 
enemy warships and auxiliary vessels, including transports loaded 

79 
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THE " WASP" 0 . WAY TO MALTA 

Wa tching from th e bridge of th e ca rrier as she ferries a load of pla nes to th e reli f 
of th e garri son a t M alta . 

with thousands o f soldi ers and worth man y hundreds of million of 
'dollars, had been sunk or severely damage I. There was none to deny 
that the N avy's air arm was as deadly and effi cient a s any in the 
world , that the Navy 's 30-yea r concept of air-sea power \\"as sound . 
Admiral E rnest J. King, Commander-in-Chief o f the U nited tates 
Fleet and Chief of Naval Operati ons, with justifiable sa ti s facti on 
stated: 

"I have come to the conclusion that a great many people in thi s 
country . .. are under the impression that the tremendous impor­
tance of Naval Aviation as a part of our military organization was dis­
covered on December 7, 1941 . .. The facts of the matter are that 
the United States Navy pioneered in the development of aircraft as a 
military weapon ... we have spared no effort to develop it and fit it 
into our organization . 'vVe have watched it grow and we have gro·wn 
with it. We took advantage of each and every advance in aviation . . . 
We built and tested carriers . We ex perimented with and developed 
various types of planes, and we worked out techniques for their tacti­
cal development. In short, aviation soon became an integral part of the 
profession of every Naval officer, regardless of whether or not he 
himself was an aviator." 

So the O'Hares Thaches John Smiths, Gays, Widhelms, Powers, 
' ' 
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Paru!lak~ . :\Ia. n . and the her ic deed they performed were no ac­
cident.. :\ ither were the plane they flew which miraculou ly it 
:-cemcd kept flying with empenna Ye o r fu ela(Te or wing hot away 
with the wind whi _tlina through . urface laced with Jap bullet hole . 
Thirty-tw year of plannin and practice pro\'ided the background 
( r what appeared to be an almo unb lievable comeback but what 
actually wa - a rug(Ted and well- onditioned fiahter dazed b · a low 
punch trug liniT from the canva and hakina away the cobweb 
b for· tearing in after a ·adly-mi ·l d ppon nt . 

Far removed from the fiahtin front from the trackle wa te 
of c an guarded by . ·ayy airmen wa he dynamo tha ha kept the 
machinery of X:wal :-\viati n rr indin r in x rably-the Bureau of 

eronaut ic . In \\'a hin ton in the labyrinth of the Na ) Depart­
ment building the Bureau of eronautic carried on the ear of work 
which had !Ti\'en the nited tate the fine t Ka\' fi htinrr plane , the 
be t-t rained Navy airmen in the world. Directed b Rear dm iral 
John idn y l\Ic ·ain, who took up the po t when \ ice dmiral John 
I. Tower wa named ommander of . ir in the Pa ific Bu ero's 

hundred of offi cr labored on mean of producin fine r airmen ( see 

THE END OF THE "WASP" 

Enemy submarines torpedo the carrier while on escort duty near the Solomon 
Islands. 
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'HA:\"CE VO GHT F4 - 1 'OR 'AIR 

This avy shi pboard fl ~ht er was puwercrl by a Pra tt & Whitney 2,ooo h .p . Doub ir 
Wasp engine a nd a H am il ton ' tandard I Iydromali r propt:lltr. 

Chapte r on Training and l·~ ducatiun ) and fa :-; tcr , harde r-hitting, 
longe r- ra nge warplanes. \\ ' hen the N;l\·y·. pla tt c s trL·ng th in 1942 
was or I red increa. eel front 1 :;.ooo to 2/.:)00, thes · xperi cncecl 

fficer ordered th p lane . Thou sa nels u f era f t of prm·ctt cffic icn ·y 
were ru shed tO completi on t 111 ·<.:t the tt ccds U f th e huur; tho us;:utd s 
of othe rs of new and improved des ig n wne h 11 rri cd into pruduct iott. 
The e new sky .lugcre rs, capalJle u( d e<..tlitt g- kthal hlu\\' s of a nt :tg ­
nitude inco nceivalJlc to the enemy, were kept carefully guardccl se ­
crets. O ne soon p laced it · inerad icalJlc 111ark o n the jap- thc c.; rul11 -
man Avenger torpedo bomber , acknowlcdgedly amottg tltc fine s t itt the 
world , w hi ch made its bo w at :Midway. /\nuther , the Vought o rsa ir 
fi g hter, was ready to s lash at the Jap early in L<:J-1-3· • till o th e rs, pe r ­
formance ab ilities u( which were to be n :n :al cd to the enemy on ly 
after he paid dearl y in men and materil'l , r!lll<:d stcadil y front assem­
bly lines to th e: Navy squad rons . 

Possibly the g reatest disillusionment tu the enemy a s it m et and 
reeled under the s ledgehammer blows of th e Naval air fo rce was the 
lethal fire power a nd am azi ng durability <,f A me ri ca n planes. The 
N avy a nd the a ircraft indust ry had cles ig tted and built into f1ghters. 
dive bombers, torpedo lJombers, JX.ttrol bontllcrs and scouts a hitting 
power and an armor-plate protect ion which the Jap sacrificed for a 
slight edge in speed and maneuverability. JJut these J apancse ad­
vantages failed to prevail over aircraft and aviators that wouldn't 
quit, m en and planes that eagerly kept boring in throug h shot and 
shell to reach and blast their objectives. 

As a result, the N avy's air force in the first yea r of war so reduc ed 
the Jap's air and sea power as tn induce a ca11tinn surprising in th e 
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fanatil·al l'IH'Ill'. It was l'Stimatcd that .:\a\'al :\\'ia tion in that year 
knnckcd nut m:arly lllll'-third of the Jap· · air power. ix Jap carrier. 
Wt'rl' :unk. o•w pr(lhably :unk . and sen·n dama eel. R turning . ·;wal 
flyers repnr cd that ·nmc oi the SC\'1.'11 clama, ... cl carrier were left in 
:w.:h ct•ndirinn a: to make it impn~sible tn hd ic\' that they ould ha ,.e 
ht·cn sal\'agt·<l. In any n.'ut, approximately half f the carrier force 
with whid1 the Jap :tartcd the war was put · 1mpl t ly out of acti n. 
r n add it ion . . cores of battleship . . cruis<·r: . and destr ,·cr · wcr • ent 
to thC' hottom . a .· r ·latcd here in later parag-raph:. . · 

Thl' .\mcrican aircraft carrier· and her :qua Iron · of lirrhtin(T 
plane: they bore to the war thea cr. m r d from th fir t year f 
conflict as pwbahly th most dc:tnu.:ti,·c in. trum nt f the c mhat. 
Trm·. fnur nf our carrier · were lnsr. hut th p ric th · mad · the ' n­
emy pay was conclu:i\'e e\·iclence that the ai r raft carri r wa not 
:chedu lcd for limbo. a ome critic: !aimed for many yea r to me. 
Th · c;1rri ·r ·.- ability t increa e the ranu f an air ·triking f >rce 1)\· 
tho usands of mile: w<L an ir refutable argument in her fayor. H r x­
trcnw ruggedness wa · anoth r. In no in tanc wa.· th Jap abl to 
s inl· an . \merican carrier. The four I st. all bacll~· damag d were 
. un k h~· . \ me rican tnrp ·dncs and :hell~ lo pr Ycnt the ir fa llin (T in t 
,l ap hands or to pr ' \Tnt Aame;-; irum attracting Jap fnrc · to the ne 
of act io n . Thi - durability. coupled with knowl d(l' that ach an e in 
car r ier con: tructinn ,,·mild 111akc our ne\\' arrie r: irtwdly firepr of. 
con,·inced .'\a,·y chieftains that the carrier wa. ne o f their prim 
ofh• JJ :' i\'C \\TaptlllS . . \ knn\\'n dozen C . . -. car ri TS . snn1 • ·on ,·e rted 
fr(llll crui sers and me rchant ~hip~. were launched b r ea rl y 19-+3· 

The I 'atrul ~quad runs. us1ng 'on ·ulidat ·d Catalinas and Cor )-

GRUMMAN TORPEDO BOMBERS 

T hey arc being lined up on a carrier deck. 

U. S. Navy photo 
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THUMBS UP! 

Lt. Comdr. John S. Thach , who led a Grumman Wildcat squad ron off the " Lex ­
ington" in the Battle of the Coral Sea. His squadron also accounted for at lea l 

25 J ap planes at the Battle of M idway . 

nados and ·Martin Mariners, swept thousands of mil es of ocean on 
patrol flights, keeping watch for the enemy, in whateve r fo rm he ap­
peared. The Coastal Patrol covered the unending columns of convoys 
carrying men and a rms and suppli es to the battl efronts a nd to the 
United Nations. The pilots and crew. of the big flying boats of the 
Patrol Squadrons an I VVings, in addition to their ass igned funct ion. 
took on many additional, hazardous assignments . They saved scores of 
survivors of torpedoings and forc ed landings at sea. It was a Catalina 
that found Capt. Eddie Rickenbacker, and his party, follow ed by the 
most widely publicized rescue of the war. It was a Navy scout plane. 
a Vought Kingfisher, which effected the rescue, landing in a rough 
sea and taxiing 40 miles to a port after squeezing one of Ricken­
backer 's companions into the crowded plane andlashino- Rickenbacker 
and another companion to the wings. :::. 

It was Patwing 10 which fought one of the most valiant withdraw­
ing actions in military history. Comprising the only Naval air unit 
in the Philippin<:ls when the J aps _overwhelmed the islands, the men of 
Patwing 10 fought Jap combat au·craft, for which their patrol planes 
were no match, all the way back to Australia, arriving there with only 
a tattered remnant of their personnel and planes, but with a glory­
rimmed record of destruction of the enemy. 



. X.-\ :\L A YIATIOK T \\":\R ss 

It v:a .!. atwing 4 which with t od the initial ur e of the enemy 
int th Aleutian in June, 19-+2 at the arne time that • r a val tatlon 
wa helpina mi htily to ma h the Jap im·a ion fie tat 1\ii way. I o 
quipped with a alina , which were no de i ned for fi htina they 
carched out the oncomin force, at acked it lowed it down and 
topped it . They defended Dmch Harbor again t ai r raid · they 

bombed the Jap hip concentration at Ki ·ka ince santly through three 
day f incr a in anti-aircrait hell. di,·ina th ir hu e raft down on 
the harbor making pull-out which requir d the combined trength 
of two men on the contr I . 

Performina remarkably efficient :s •n·ice in anti- ubmari ne and con­
v y cart duty alan with the 1 atr I bomber wa the li hter-than­
a ir e tabl i hment of the ::\aYy. Flyina non-riaid bl imp in da\ ·n-to­
du k patr 1 , the e cr w compiled a plendid record of protecting the 
com·o again t ubmarine- . nly ne mer hant hip wa Ia t to 
sub by the blimp , and that ne early in the campaicrn. 1 o par­
ticipating in the oa ta l Patrol were the f\ayy · out plane , the 
I ingfi her and the urti ea(Tull. The e were the t pe u ed, too, 
for couti ng work from battle hip and crui er-. 

. 
U. S. Navy photo 

O'HARE GOT FIVE OVER CORAL SEA 

In one fight in the Battle of the Coral Sea, Lt. Comdr. Edward H. O'Hare with his 
Grumman Wildcat fighter brought down five Jap planes. 
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CURTISS SB 2C-r HELLDIVER 

One of the U. S. avy's la test di ve bombers, th e SB2C- r is for a ircra ft ca rrier usc. 

The Naval A ir T ran:port Se r vice, establi shed to : peed 111 ' n an I 
critica l suppl y items to wo rl d outposts, had logged milli ons of mil es 
by early I943· tili zing th e tal nt o ( peacetim e a ir line 1 a dcrs and 
operating pe rsonn 1, A T · per. onncl, with no fan fa re, bra ved th e 
peril. of tropic jungles an d rctic icecap to deli ve r what wa.- needed . 
where it was needed , when it was needed . In a J:oe ing clipper, NA TS 
fl ew P res ident ]{uo:evelt and hi s pa rty safel y to th e hi stori c Ca sa­
blanca co nference w ith \ Vinston Churchill. N .1\T . used man y other 
transport p lanes made by ·Leech, Curti ss, D () ug las, Lnckh ccd , !;air­
child and Vo ught-. iku rsky. 

T he mcn o f all th ese ser vices di splayed a qui d determination, a 
fl.aming courage from th e outset that soon must ha ve told th e enemy 
that overwh elming defeat was to be hi s share. The Jap pil ot , after 
P earl H arbor, beha vecl 1 ike a man set apart from hi s f elluw, a super ­
being destined to reshape world destiny. Tha t happy state uf mind 
for the J ap did not last lung. The slant-eyed littl e ye llow man re ­
ceived hi s fir st taste of di sillusion on the morning uf F ebruary 1, 

1942. 
A task force under A dmiral \ i\f illiam Flal sey, later Commander o f 

all forces in th e Southwest Pacific , steamed quietly towa rd the Jap­
held Marshall ancl G ilbert Islands. Carri ers spearheaded the force. 
\tVhil e surf ace f urces shell ed enemy installati ons, the air g roups o f the 
carriers took off and bombed, torpedoed and strafed enemy vessels 
and shore installations. The air group of the "Yorktown," the 
carrier destined to scourge the Jap relentl ess ly IJe (ore being lust at 
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~I id \'.a y . ~ t' lll I lon1!.!la: l>e\'a. tatnr torpedo homlwr. and Doug-Ia · 
I >aun Jc~-.. clin·-hnmht•r:- again:t the i. land:- ni Jaluit. :\[akin ami ~lili. 
where lwy inllicted t!n·at damage. The air group frnm another 
carri1.:r . hm,·en·r. had l'\Til h ·tll:r hll'k. Launching- igh at ack · 
again!' Taroa . Kwajakin. \\'otjc and J{oi. they hi.,,. up :t lrchnu ·e ·. 
hang;u· .... and ammunition dump ·. and dcstroyt·cl man~ Jap plane on 
the J!l'lltllld. From th' :\la r:-;hall ami (~ilhert raid:- en1 r!.!cd man\' oi 
till' \an··~ lir~t \\'nrld \\'ar 11 air hcroc:. om· oi wiHll~l wa: Lieut. 

·. E. ( i Fly inr \ 'engeancl') Dickin~on. Jr .. whn wa: to carry on 
hi~ dl's l ruction of till' enemy in many later hattl ~- Fighter · 1uadron: 
of ( ;nuwnan \\ ' ildcat: played g ·ncral ha\"o' with the n my. h ot­
ing down i:l'rns and strafing .rrouml ohjcc in's with ,·ig r. J n all . ,) -
.J ap plam·s wcr , dc:-;troyccl . 1~ auxiliary and pa ml vc;-;s I were ·tmk. 
a crui ser was leit in a sinking c ndition. a: was a seaplane tender­
a ll this in addition to destruction oi ha1wars. :;tnrehou: :; . barracks. 
an anHnunitinn dump. a fuel tank and a ra<li :tation. ( ur :\;n·al 
lus:-.cs were : n -cn plane. . The (;.uJdcn \\' ings t the :\a vy had 
s truck their lirsl blow. This enga•T m nt. incidentally . marke I th fir ·t 
ot'fensin· u:-e of ca rrier: hy the :\a,·y . 

The 1 ap wa · nol to he kfl waiti n« long to feel the ::;ccnnd lcmon­
~t ratinn ·nf :\an· o ffensiv e air pnw r. Ju:l 20 clays late r the a rn r 
"Lex in g-t on " w~s st('atning westward in a task force wh n it was 
:potted, hy lwt~ _l ap patrol_planes ncar the islan(~ oi 1\ouga in Yi llc. The 
.J a iL. :cnt out 1 ) l\\·in -cng111C la nd homl~er to smk tl~e " L x .' · ncl r 
l .t. Comdr. fohn ~ - Thach . anoth · r 111 the long lme f -aval air 
h roes ln C lll ~rgc frpn t the ftrst year f war. a sq uadr n f orumman 
\\ ' ildcats \\'l' ll l .alnftl n int ercept the J aps and san' thei r ·arri r . l· i\· 

MARTIN PBM-3 CARGO PLA"KE 

One of the Mariner type long-range fl y ing boat co tn-erted fo r Navy transport. 
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GR MMA T W ILDCAT 

Standard fi ghte r of the . S. avy and Mari ne orps. 

of the fi r t wave of nine b mb r were h t d \\' 11. A th econd 
wave of nine approached, onl y tw W ildcat w · r in a po ition t 
intercept. T he guns of one of the plane. jammed, an I within a fe\\' 
seconds, America had one of its g reatest heroes. L ieut. Edwa rd H. 
O'H are, pil ot of the lone remaining \ il dcat, attacked th nine bomb­
ers. Burdened with the reali zation that the fate of a pricele · carrier, 
with all her men and planes, depended on him , he Aa heel in to posit ion 
em the ta il of the enemy plane on the end of one prong of t he t i('rh t 
V-fo rmation in which the J aps were boring in on the "Lex." Q uickly, 
he pjcked off the last two bombers on the prong. Conserving h i 
invaluable ammunition, he swung away momentarily in an evasive 
tactic and darted back in, bringing down three more bombers with 
sparkling marksmanship, and severely damaging another . O nly four 
bombers were able to drop their bombs, and these fell wide of the 
mark. T hat day the J aps lost 19 bombers, the avy lost two \iV ildcats 
and one p ilot. O'Hare was awarded the ongressiona l Medal of 
H onor and promoted to Lieutenant Commander. 

Four days later, Wake Island was bombed, and on March 4 , 
Marcus was hit . Substantial damage was inflicted on buildings. 
hangars, gasoline dumps, magazines in both instances . O ur losses 
were two planes . 

Seeking out the enemy and hitting him wherever they found him, 
thus fulfilling the promise of President R oosevelt, the Navy struck 
again less than a week a fter its Marcus assault . A large concentra­
tion of J ap warships, transports and cargo vessels was r eported 
berthed in the harbors of the Salamaua-Lae section of New Guinea. 
Squadrons from the "L exington" and "Yorktown" were sent out to 
attack. Their exploit must be considered one of the outstanding 
achievements of the war. To reach the enemy, they had to fly over 
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1: ,ooo- i11"t high mountain ran •e c ,·ere I hy une.:-.;: p)ored jun le . 
. \\"aibble map:; :hmn·cl little detail oi the c untry. rill. e,·ery plane 
hu one returnL"d :;ait•ly. \\·a,· after wa,·e of Dou Ia· Oauntle c and 
I c \·a. tator::; rnar d lnwn on the enemy. d ive-bomber attacking fir t 
to <:nga the Japan i-aircrait an I allow the torpedo bomber to Ia h 
in n •:.1rly on the !'uriace i the water t relea e the ir deadly 'fi h. 
Fighter=- :trait•d the harb r and aided in div rtin the nem from 
atta k 0 11 the: J>e,·a. tator.. Tw heavy crui cr and one liuht crui e r 
w r unk. a was a de:,; royer. I·i,·c tran port or car o hip were 
. unk. . \ minesweeper and a unh 1at proba ly were unk, two de -
tr y t"" 1 ~sihly were sunk. other hip we re damau d . 

Dy thi . time . Jap I l _ e were infur iatincr the enemy. and probabl · 
cau ing him io wonder regarding hi_ im·incil ility. ut the real 
eleva tal i n wa~ only be innin . n May -1-. in a f r pie to the 
hi to ric Battle of the oral ea . thr a tack w re made on Tulagi 
by plane f rom the Y orkto wn ." 

\ ua in . DeYa lat r , Dauntle e and \\"ild at part ic ipat d . In the 
fir t atlack ,. n Deva tator ank two de tr y r and o damaued a 
lig ht rui r that he beached her,clf . They t turned to the ca rrie r 
t r fuel and rearm which incidentally . wa done qu ickly that th 
pilot did n t hav time eYen for a up o f cofTee, befor the· Aa heel 

U. S. Navy photo 
HEROES OF CORAL SEA BA TfLE 

Lt. Comdr. J . H . Fla tl ey, USN, Commanding Offtcer- VS- 2, Lieut. S. W . Vejtesa , 
USN, and Lieut. John A. Leppla, USNR, compare notes on the two day battle. 
Lieut. Vejtesa singly downed three of seven attacking J ap Zeros, and Lieut. Leppla 

f\CCo untcd for ~even Zeros, 
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GRT OF VI CTOR Y 
U.S . Navy ph o to 

J ohn Liska demonst rates how he dow ned three J ap Zeros during the Battle u f th e 
Co ra l Sea. 

back to the attack. That day the J aps los t a li ght crni sc r. tw n de­
stroyers, a cargo ship, four gu nboats and five seaplanes. Jn additi on. a 
destroyer , a seaplane tender and a cargo shi p were damaged and 
numerous ha rbor craft sunk. Two \tV il dcats and a Devastator were 
los t, but all personnel was saved. 

The Cora l Sea epic wrote a new page in the hi story o f sea war­
fare . Here for the first tim e a g reat naval battl e was waged entirely 
by the a ircraft of two g reat surface forces. O n May 7 a U nited 
States task force, headed by the carriers "Lexing ton" and "Y a rk­
town," intercepted a J apanese fl eet which was m oving on New 
Guinea . A fi erce, two-clay a ir action followed , at the conclusion o f 
which a battered and beaten enemy was forced to abandon its mission . 
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In thi:' hattie. fur till" tir~t tim·. carrit•r: from hnth force wer m­
Yoln:d . . \t th<: ,. ·ry t)utsct. the Jap carrier ··:hobo" wa · made the 
. uhj<:c~ o i on' oi the mo,t de,·a ·tatinK a:sault: in na\·al annal . 
. 'coutulg I );uullk:-.. l':- :;cor<:d two homh hit.. iollowcd hy 11,·e di r t 
1.ooo-pound lunnh hit:-- hy din:-homhin~ Daunt h.:::: . c,. The .. . 'h ho" 
was a ma:-. ni llanlt''> . lmmediatdy. nint• wrpe Inc. ware put int her 
at short rangl·. . \ II thi: damagl' wa:-. wr lll,'ht hy "I cxi n~rt! 11 .. • Iliad­
ron . . :\ ow tlu: " Yorktown·~ .. tlycn· lunged to tiP kill. Thei r Daun!­
ll':-.:-.l'" pnt q humh. con Lh t· carrier: nw n· torpt•do hits were sc reel. 
\\ ' ithin thrt·l· minntt· . till' "~huhu" pluwed huw-lir. t ht·nc·l th th 
wa \T:-.. 

TAUGHT J APS A BITTER LESSON 

Lt. Comdr. J oe Tay lor , demonstra ted our Navy a ir power .in the Battle of the 
Coral Sc:t. 
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THE J APS FELT HIS TI ·c 
Lt. Comdr. W . 0. Burch , Jr. , one of the heroes of the Battle of the Coral Sea. 

The last flyer to dive on the " ·hoho" aw tha t she was doomed, so 
he laid his bomb on a nea rby crui er , which promptly sank. D uring 
the day seven Zeros were shot down a nd two damaged by \IVildcat s. 

Next morning, an enemy force of two ca rriers, accompanied by 
cruisers and destroyers, was spotted. The weary but triumphan t 
"Lexington" and "Yorktown" squadrons roa red off to a new attack. 
Two r,ooo-pouncl bomb and five torpedo hits were scored on the 
carrier "Shokaku," which was left a mass of flam es in a sinking 
condition. 

The "Yorktown's" clive bombers swooped on another J ap carrier, 
the "Ryukaku," made six direct hits, pulled out and shot down II 
attacking Zeros, damaging nine more. Coordinating their attack with 
the clive bombers, torpedo bombers scored three hits flu sh into the 
"Ryukaku." Darting away from the fiercely-flaming carrier, our 
torpedo bombers shot down three Zeros for good measure. The Navy 
was handing the enemy burning proof that in every category its avia­
tion excelled theirs-that even heavy clive- and torpedo-bombers, not 
designed to meet fighter planes, could more than hold their own with 
the J ap's highly-vaunted fighter, the Zero. 

Meanwhile, a heavy force of Jap planes attacked the "Lexington ." 
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Thirty-- ix of the e plane were hot down . but the gallant "Lex' 
wa t:·uck by tw l rpedoe and five bomb . Fire ' hich was the 
neme i of ,-cry · . . carrie-r lo t, got out of control. Per onnel was 
di mbarkcd to awaiting de tro ·er . withou lo and the ' Le-x­
ington which had paid for her elf 10 tim over wa sunk by an 
Americau torpedo. 

All told the ncmy lo t one and probabl · th ree ca rrier , a light 
crui r and gr plane . The Lexington '' and 2 plane compr i ed the 

·avy I e . 
E ,· n a. the attle of the oral ea reached it ere cendo another 

· avy carrier wa aiding the United ~ation cau e on the other side 
of the w rid. Badly-beleaguered • !alta Briti h Iediterranean i land 
tr ngh ld, howed i n of crackina under mercile erman and 

Ital ian ae rial a aul t due to lack oi uffic'ent inter pt in fiahter . 
Tog t th vi tall)-neecled fi hter to l\Ialta our arrier ' \ \a p' took 
aboa rd a I ad of Briti h pitfire fiahter , and in ompan ' ith a 
Briti h car rier and othe r e c01·tina ve el lipped into the Mediter­
ran an . Early on the mornina of :May the pitfire wept into the 
ky f rom the flight deck of the "\ ·a p and ped to the re cue of 
1alta. The ' -,..,ra p ' r turned to her tation ·without incident. 

ne month later the wounded arou ed O riental enem massed 
hi trength to attempt to cru h the hated oppo it ion. The a reatest 
sea battle in hi tory re ulted the Battle of 1\Iid" ay. In thi combat, on 
which th outcome of the wa r undoubtedly hino-ed aircraft of the 

U . S. Navy photo 
END OF THE "LEXINGTON" 

The "Abandon ship!" order has just been given. The destroye r a t right is taking 
off sick and wounded. Other men a re going over the side. Not a man was lost in 

abandoning the doomed carrier. 
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. S . :\a \·y ph o to 

A GR MM.·\:'\ DROP lT T RPEDO 

One of Lh c avy's THF- r Ave nge rs in ac tion during a balllc w ilh thl" J a p :\ayy 
in Lh e Pac iftc a rea. 

A rmy, N avy and l\ l" a rin e ·orps turn cl !Jack the ·nemy. Thl' o i l ­

coming Jar f orce was lirst . pott ·d hy a \:avy Consolidated Cata li1t a. 
1 relimina ry thrusts at th enemy were mad · by th e 1\ rm y and hy ;t 

fli ght of CaLalinas, whi ch made a ni ght turp •d() a ttack , scming t wo 
direct hi ts on transport during an U] Hnoon app rCJach . The defender :-: 
o f M idway, meanwhile, got se t for the ex pected hlo\\" . It came ea rl y 
on the morning o E June-~ · \\ aves o E J ap bombers attacked the island. 
Marin e Corps pilots in C rumman \ Vil dcats and I :rewstcr I :u ffalo es 
tool.;: off to intercept. \i\ ord soon came that C numnan tnrpedu bomb­
ers, apt ly named Avengers, which had bee n launched from th e island. 
had dropped their torpe loes at ca rri ers. Then came news tha t a 
Marine orps dive-bomber g roup had secured two hits 011 a carrie r 
and one on a battl eship with their \ ought V indicato rs. In th e 
four days of act ion at M idway, the Marin e Co rps a irmen and the 
anti-aircra ft g unners of M idway destroyed 56 ami damaged 1-J. at­
tacking Jap planes . Thirty-eight of our planes based at i\tl iclway were 
los t , al ong with a la rge number oE intrepid Marin e Corps pil ots wh o 
gave their lives to save the Hawaii an I slands and poss ibl y some o f 
continenta l U nited S tates. 

While these land-based defenders were fig hting so gall antly, the 
Navy's carriers at sea were making history. A t noon on June 4· 
Dauntlesses from the "Fl om et" made contact with a tremendous 
enemy force compri sing four carri ers, two bat tleshi ps, four cru1sers 
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and ~i:-.. ch· tn•~c · r-.. I >m· group ui I )ann k-.~t·~ alta ·kc I the carri r 
"Kaga," ain1thn tht• carrit·r " . \kagi." .\t lca:t ·iuht hit · wc r · c red 
on th~ "Karra ... smoke irum r ::.ultin" Aam · makin .... an accu rate 
count impns:;ihlc. Tlnec hits w rc made on th cc n I arri r which 
hur:-.t into tlanJt·:;. Three carrin::- in all were left in Aam n that 
attack. Tlw opposin~ fighter and auti-aircrait tir wa. li r . how ,·er 
and 1 • 11! our cli,·e-h mh ·r iail ·I tc r turn. althmwh 1x pi\ t and 
lin.: rear g un ner: Wl'l'C rescued later. 

J uring thi action. al:o. nine rped b ml r t wi th 
their crew:. after they prc ·:cd hnm· their atrack n a arri r in the 
iacl' of withc: ring anti-air raft lin·. aud attack:; by 2: Z r fiahte r . 

That . amc: aftenHlon. the depleted Dauntlc · · Ill;) lr n from the 
"ll om•t. " r ·inf reed by se,·cn li,·c-b mbers from th "Yorktown " 
. creamed down n the carrier ":oryu" and a Jap bat tle hip. ix 
1 .000-pou nd homb · era he I int th carrier. two int th battle hip . 
T h carrier hur:t afbm ir m . teru. ~ xt cia· June "'. 
the ·'I lo rn 'l . ... eli ,· -bomber - .ank th hem·y rnis r ").( o-ami , whil 
c•ur . ix accompanyi n" lighter· . trafed tw Jap cl• tro~·e r . 

ll wa: on thi: da · that the original Toq edo .'quaclr n E iaht. 
honon:d hy a ll the n ite I X ati n · for it · her i · m, attack cl f ur 
t'JH.' Jll_\' carrier ami haYing become separat c1 fr 111 iL O Y rin a fiaht­
e r s . chose tn Oy to death and glory . Boring tra i,.ht in unp rote t d 
(' \' ·ry man s::~n~ Ensign ( ;_ 11. ( ;ay was lo~. Gay rep rt - I a direct 

SUICIDE SQU:\ DRO T 

E nsign G. H. G:.~y was th e ole SUITivor of torpedo squadron No. S lost in th e 
Battle of Midway, after destroy ing three J ap a ircra ft ca rriers. 

Sta nding, left to right: Lieut. , J . G. Owens, Jr. , E nsign Fayle, John C. Waldron, 
R . A. Moore, U. M. Moore, W . R. Evans, G. W. Teats , and H . J . E llison. 

Kn eeling, le ft to right: G. M. Campbell , W. W. Ambercrombie, H . R. Kenyon, Jr. , 
G. H . Gay, j . D. Wnndson, \V . W. C1'ea mr r, anrl R . H. M iles. 
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"YORKTO\ . " HIT AT M ID\\ AY 

A J ap bomb sco res a direct bit on th e ca rr ier despite ::1 to rnado of a nti -a ircraft ftre. 

torpedo hit on a ca rri er, and ex pre eel the beli - f tha t hi s mates m u ·t 
have scored other befo re they di ed. 

The same formation o f n my ca rri er attacke I by th JTorn t', ' 
torpedo bombers a! o wa attacked by the plane. from th ··York­
town." T en members o f the t rpe I squadron ,,·e re lost. but not 
until they sco red three hit . on one ca rri er and Oil · on another. Th 
dive-bombers laid ix big bombs on the ·' . "o ryu." T h -· ca rri er in a ( \\' 
seconds was a roaring inferno. Four di ve-b mber pi! t a \\· that the 
carrier was doomed and shi ftecl their atta k to a crui se r and a batt\ -
ship. The dreaclnaught was left smoking; a d irect hi t wa made Oil 

the cruiser. 
Begrimed, bloody, dog-tired as they were, there was to be no re t 

for the Navy flyers. R eturning to the "Yorktown ," they fo und the 
carrier about to be attacked by 17 Jap bombers and 18 ftghters. 
Joining with the "Hornet's" fighters, which quickl y a rose to intercept, 
they shot clown all but seven o f the attackers. T h se seven, however, 
hit and badly damaged the carrier . All "Yorktown " ai rcra ft were 
ordered to land on another carrier. J\n hour and a half la ter Jap 
torpedo planes resumed the attack on the "Yorktown. " A ll but one 
were destroyed, but one torpedo struck the ship. S he began to 
list, and her abandonment was ordered. Next clay , however , the stub­
born ship was still afloat and a salvage party, led by her commanding 
officer, boarded her. \ rVork was progressing sati s factorily, when a 
salvo of torpedoes from a J ap sub struck the ship . Salvage was aban­
doned and the following sun-up, the "Yorktown" was sunk with 
battle flags flying. During her life, she had sunk three cruisers, three 
destroyers, five aux iliaries and had played a leading part in sinking 
four carriers. 

On the morning of June 6, the "Hornet's" squadrons carried on. 
Three hits were made on a battleship, two on a heavy cruiser and one 
.on a destroyer. That afternoon, as men, ships and planes groaned with 
the strain of conflict, the :'Hornet's" dive bombers drove home the 
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Ia t atL.1.ck f the battle . ix hit were made on a li aht cruiser · one 
on a d r yc r. . \ 1.000-pound bomb hit rna heel the in ide out of a 
hea,·y crui . e r . which wa abandoned, the Jap clambering 0\e r each 
other t scape from he hip. Durin th a tack. Lt. Comdr. Thach 

late r promoted t ommander ) led hi fiah r in dogfight which 
co t he J a i _- plane erta inly hot down with y- mor almo t ure 
,· i c tim~ . 

The..• a ruu cd , dd nnined n my had b en repul eel with tre­
m nduu · lu . e · . Fuu r ...:arr ier · were unk a , ,,. re l wo heavy crui er 
a nd thn:e ( po · ·ibly four de ·rroye r- ; tw . probably three battle hip 
were dama d . o were th ree hea,·y rui r and one light cruiser. 
It wa e timated the J ap- lo t -.000 men. The a\ · lo t the ' ark­
town I- airplane 9- officer and 21 - men . 

The ther pron of thi · the mo t concerted off n ive o f the war 
aaain t Jon -held L. . . terri to ry, wa met with le equipment, but 
ce rta in!) with n t ne whit le fi htinu pir it. Fa r to the northward, 
throu h the e,·er -pre · nt low-ha twinu den_e {ou and wirl inu to rms, 
the enem ~· 111 \" d a tron fo rce toward . Ia ka . fficer and men of 

at r I \\ ing r ur fl) in their biu COLI in eaplan ta nned ou t 
into thi ·, admitt dly ome of the wor t flyin w ath r in the world, 
a nd foun d the J ap. That fini heel heir part f the ampaiun-or 
hould have . Howev r a the fortune of war had it the e turdy, but 

not fa t r hea ·ily a rmed or armored atalina w re the only Navy 
plane in the ter ritor . Patwing F our knew it would face an enemy 
of va tly · uperi or trenoth but the odd mattered li ttle to t hese 
\ iki tw s a nd their plan . They ace pted the chal lenge. Through 

U. S. Navy photo 
FIGHTING FIRE ON THE " YORKTOWN" 

An episode in the Battle of Midway. 
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u. 
GR M 1A AVE:\GE R AFTER MlDWAY 

This Navy torpedo bomber foug hl until d isab l d; bul brought it pilol back to 
M idway under its own power. 

sleet and ice, they sought the en my, fo u11d him , attack d him . T heir 
radio fla heel repo rt , detai ling the enemy' strength , el i p ition a nd 
intention back to headqua rters, hour afte r hour, each hour makin& 
more certain that the avy flyer would have insuffic ient gas to return 
to base. Contac,t was maintainc I until Ian lings in the icc-strewn sea 
were forced. That mattered li ttle. T he job was being do ne. T he 
Jat 's two raids on Dutch 1-l a ri Jor 011 Jun · 3 and 5 we re repul sed. 
Meanwhil e, rein forcements were ru sh -d from San ] i go. 1Ior 
Consolidated Catalinas were in the thick of the fight ing fo ur clays 
after they left the ·ali fo rni a base. Hy June 12, des pit the weather 
and equi pment deficiencies, the Navy was ready to launch counter­
blows. For three lay · and nights, the enemy's maj or concen­
tration, in K iska Harbor, was bombed incessantly in the face o f eve r­
increas ing a nti-aircraft t-ire. T hi s rain of shrapnel finally became so 
devastating as to fo rce cessation of the raids, but not before the enemy 
was convinced that hi s advance was halted. Illustrati ve of the superla­
tive effort made by Patwing Four were these facts found in the 
\ i\f ing's war diary: O ne pilot flew I9Y<i hours out of 24. A nother fl ew 
178 hours in 18 clays. T he entire crew of a seaplane tende r vvorkecl 
36 hours without sleep. Aided throughout the Aleutians campaign 
by A rmy bombers, Patwing Four carried on by conducting search and 
escort flights of tens of thousands of miles as troops of the Army were 
moved into the A ndreano£ Islands in August . Nearly 30 of the m em­
bers of Patwing Four were decorated early in 1943 for their 1argely­
unpublici zed efforts in rolling back, under the most trying circnm­
stances, a serious threat to the continent. 
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\\ ' ithi ~1 ci r!tt h rt week · . the ambitiou Jap who thr uah hi 
treachcn· wa- able to ea rn· much of he ba lc . merica. throuahout 
the first-. ven month oi .the war . wa. thrown n the dei n i,·e. The 
tide began o urn n th mornin of : \ll!Ttl." 7· when an .-\merican 

laun h I the hi.:to ric . 'olmm: r a tack. which r ulted in the 
raplur f 1 ;ua lalcanal ami many urroundin island --all major 
kt·,· · to th · Yital upJlY rou c t .\ u. tralia. and al th r qui ite 
primary prin Tboa rd from which a coumer-offcwi\·c c uld be 
laun heel. Thrmwh ut th .'olom n Campai n. which wa .. till c n­
t inuin o- arly in 1 -1- • • ·a,·al .\viati n play d a I adin~ r I . Thi part. 
a many- id done which •ttcompa-. d couting. dive-h ml ing. to rp do 
b mbing all fT ' n in~ a ti,·itie : and fighter in te rcepti n whi h 
pr ved Yaluable in p r tecti na captured a rea - ; o th Jap hea ,·ily . 
Tran lat I int mon Y. it mu t haYe total d a billion dollar . \\ orkin cr 
with the h r i . l\Iarin , who tormed the bea hhead on that 
hi t r ic . u u t m rnitw. with the :\Iarin · un onqu rable aviat r , 
and ,,·ith . rm { rce f all type which mo,·ed in ub eq uently th 
Nav) airm n ne,· r I t up on a n enemy which admitted th trateo-ic 
imp rtan e ( the area by tr iving . in the face of one lisa trou et­
i>ack after an th r. t retake the · ol mon . . 

ircraf t quadr ns from th re · carrie r. n·red th Auau t 7 and 
8 landing . Despite had flyitw weather . fi ahter . . c ut di Ye and 

U. S. Navy photo 
ECHOES OF THE BATTLE OF MIDWAY 

Ensign G . H. Gay and Lieut. E. S. McCuskey swapping experiences. Note seven 
J ap flags on fu selage of Lieut. McC uskey's plane representing victories. 
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J AP CR ISER DlE AT MIDWAY 

A heavy crui er of th e "Mogami " class sinking afte r bombing by our ca rrier -ba ed 
planes in th e Battle of M idway. 

torpedo bombers winge I ove r Guadalcanal and surrounding a reas, 
seeking out enemy installations and silencing them, or dr iving their 
personnel into jungle interiors fo r escape. The Commander of the 
task force in a public commendation declared that merican a ircraft 
effectively silenced virtuall y all sources of opposition to the landing , 
and thereby made possible their success. 

That operati on was the fi rst in a continuing series of battles which 
were not ended early in 1943. The Jap kept coming back, time afte r 
time, in vain attempts to retake the Solomons. During the three 
months following the landings, it was of ten touch and go. Dail y 
naval shellings and bombings kept the forces holding the vital Hen­
derson airfield on Guadalcanal alternately scrambling fo r planes to 
take to the air, or diving for foxholes when all planes were damaged 
to the point of uselessness, as they often were. Despite these and the 
vicissitudes imposed by tropical diseases and equipment shortages, the 
Marine and Naval- aviators withstood the enemy onslaughts success­
fully, shooting down approximately 700 J ap planes by the end of 
1942. Carrier-based squadrons operating in the area destroyed ap­
proximately 300 warplanes in the same period. 

Far more costly to the enemy, however, were the hundreds of 
attacks on J ap warships and auxiliary vessels which comprised the 
numerous fleets that were sent down from the enemy bases at Rabaul 
and Truk to drive out the American forces, all to no avail. By early 
1943, the waters surrounding the Solomons were the graveyard for 
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m r than 6o Jap hip a o-ood hare of which were nt to the bottom 
by . ·:n·a l air l r d e 

\ lajor assa ul place on . ug u t 
-4 : > · ohcr _ - -- and ::\o,·ember 1 I - l -- 1 .• ·aYal and Ia ri ne Corp 
:\ Yialio n play d important pa rt in all the . played it mo t important 
r I p rhap . in th ctober 2 - - 26 action which b came known a the 
Batt) of the 'anta ru z I · land . In thi battle he Jap launched an 
a ll - u t ea a nd air a ttack off n ·i,· d io-ned to retak uadal-
canal. n the fi r t day, Dauntle - di ,·e-bomber attacked a fo rce of 

rui r a nd d troycr . d ir t bomb hit topped one heavy 
crui r. L ate tha t aftem oon Dauntle e again attacked thi fo rce 
co r ing a h a Yy bomb hi t on another crui er. Back on Guadalcanal 

r p ated aeria l on la u hl by the Jap were beaten off. with lo e t 
the <: n my f fn·e bomber and I - fio-hter . all o[ which were hot 
d wn by rumman \ \ ildca t . The ame dav ::\a,·y and l\'larine orp 
d iv -b mb r found and ank two J ap de troy r . T hat ni ht, a\ y 

a ta li na a ttacked an enemy urfa e fo rce. torp doin o- a arrier and 
b mbin a rui er, without lo to them el e . 

LOADING NAVY BOMBS I ALASKA 
U. S. N avy photo 

Working in sub-zero wea ther, a Navy ordnance crew prepares a Consolidated Cata­
lina patrol bomber for operations from an Aleutian air base. 
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DOUGLAS DI\"E BOMBER OF LJ. ·. MA RI 0."E 

The SBD-3, Navy scout bomber Dauntless, one of the mo t effec tive .d i ~e bombers 
in the world and superior to any "stuka" as yet used by the az1 a.1r forces . 

The next clay, CJctolJe r 26, th e batt le r ached its peak. D ive and 
torpedo bombers f rom Navy ca rri ers seve rely damaged two J ap car­
ri ers, one so bad ly that retirin g fl ye rs decla red their convict ion that it 
could not be aved. T hi s ca rri er was beset by a coo rd inated force 
from th e carrier " H orn et," which was destin ·d to be lost that day . 
S~ven r ,ooo-pound bombs were laid on the enemy ca rri er' s fli ght deck 
and in a few minutes it was blazitw furiously from tem to stem . 
Lt. Comdr. W . J. \ iV idhelm, who Ie/'the attacking dive- bombers until 
he was shot clown within sight of the target , reported that the carri er 
was larger than the U. S . Navy's largest. Adrift with hi s r ea r gunner 
in their rubber liferaft, Widhelm watched the shi p burn. vV idhelm 
was rescued and returned to find that the " H ornet," on which he had 
been stat ioned since the day she was commi ss ioned , had been sunk 
by her own fo rces af ter she was so badly damaged by wave after wave 
of J ap bombers over a ro-hour period, that she was a menace to other 
Navy forces in the vicinity. The "Horn et" did not succumb until she 
and the task force of which she was a part had shot clown I 56 J apa­
nese planes, and when she slipped qui etly beneath the waves, battl e­
flags flying, in the Southwest Pacific dusk, she had in her career 
exact ed a staggering toll from the enemy. At the least, h er squadrons 
had accomplished: One torpedo hit on a carrier, 2,500 pounds of 
bombs dropped on a battleship, one heavy cruiser destroyed, six I ,coo­
pound bomb hits on another cruiser, r,ooo pounds of bombs dropped 
on another cruiser, r,soo pounds of bombs dropped on destroyers, a 
destroyer strafed by fighters, probable destruction of a huge carrier, 
four ro,ooo-ton transports, capacity 2o,ooo men, sunk, and scores of 



l". .·. :\ .\\ .. \L .\\"1.\Tl .. :\T \\" . \1~ 

tat ion 
number-

on the 
er and 

t w 

U.S. Marine Co rps photo 

ONE REASO N WE TOOK GLIADALCA AL 

Leader of F ighting Squadron 223, Marine Corps Major John L. Smith , chalked up 
2 0 out of his squad ron's 100 victories over the J aps at Guadalca nal. An ace of aces. 
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I N THE BATTLE OF SA 1TA CRUZ 

A Jap bomb splashes astern of aU. S. carrier. No te an ti-a ircra ft fir e. 

catastrophic attacks agai nst U. S . landing boa ts careening beachwarcl 
through.heavy surf. 

The North African expediti on prov ided an answer to the critics 
of the ability of carrier-based aircraft when opposed by land-based 
aircraft. Naval planes, operating from carri ers during the three clays 
of the fighting, destroyed more than 125 land-based fi ghters and 
bombers while losing only about 25 planes themselves . 

Our carriers performed still another duty in the North Af rican 
campaign, in addition to covering the armada with a cloud of protect­
ing fighters during the long Atlantic crossing. This extra duty com­
prised transport of Army Air Forces fighters, in large numbers, across 
the ocean. These fighters were flown off while their carriers were 
still at sea, streaking landward to strike the opening blows of the 
attack with their Navy teammates. 

· So, by early 1943, Naval air force had taken meritorious part in 
virtually every maj or action of the war. It played a vital, if not out­
standing, role in repelling three Japanese invasion efforts-Pearl 
Harbor, Midway and the Aleutians. It lent mighty aid in the two 
chief American offensive thrusts at the enemy-the Solomons and 
North Africa. 

Details of the growth of Naval air strength since Pearl Harbor 
may not be revealed, but during 1942 an increase in plane strength to a 
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--. -oo-ea ily th ize of Hi ler' Lu ftwaffe-wa ordered 
nd f I 4 . ~luch i hi increa e wa attained 
aircraft indu try deliYered to the ayy ever­
i n wer fa t r. more hea,·ily-arm d and ar-

mor d, _ky ·Ju cr -. How the hou and f pilo and crew member 
to man hcs' pbnc w rc acquired and train d i detail d in the Train­
in and l·.ducation chapter. Re ult accompli_h d by the Naval air 
fore' . inr , the P arl Harb r ·hamhlc c rtainl · o-a,·e eloquent proof 
that :\aval .\,·iati n wa competent and ready f r quick e..xpan 10n 

ruthle fficiency f .\mcri a · . ·aval air 
aYiator called for wa rd 

I 4 . decora-
:\a,·al and l\larin rp heroe 

il er 

r cipient !"\ ICeS 

U. S. Marine Corps photo 
FLYING VETERAN OF GUADALCANAL 

Capt. Marion E. Carl, U. S. Marines, one of the flying aces in the Solomons 
campaign. 
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J UST BEFORE ATTAC K ON NORTH AFRl 

A few minutes before th e zero hour and t he " Pilot , m an yo ur planes !" o rde r for 
the first a ttack on o r th Afri ca , th ese pil ots on a ca rri er had a so ngfe t. 

rendered their country we re scri ved on th e I-Io no r J\ oll in go ld . They 
gave their li ves in performance o ( what they deem eel their s imple 
duty. Seventy-two more had been li ted as mi ss ing . 

These Naval a ir heroes arc too numerous fo r ri chl y-dese r ved 
description of th eir individual exploits here. T he gall a nt ban 1 who 
laid clown their li ves, however, was typ ifi ed lJy l .iettt. J ohn James 
Powers, USN, during the Coral Sea Battle. P resident R oosevelt, in 
an address on September 7, I942, described Lieut. Powers' achi eve­
ments in th ese words : 

"During the fir st two days, Lieutenant Powers, fl y ing a cli ve­
bomber in th e face o f blasting enemy anti-aircra ft fire, demoli shed 
one large enemy gunboat, put another gunboat out o f commission. 
severely damaged an aircraft tender, and scm·ed a direct hit on an air­
craft carrier which burst into fl ames and sank soon after. As the 
pilots of hi s squadron left the ready room to man their planes (on the 
third day of the battle) Lieutenant Powers said to them, 'Remember , 
the folks back home a re countin~:t on us. I am o-oin o- to o-e t a hit if I 

~ b b b 

have to lay it on th eir flight deck .' .... He was last seen attempting 
recovery h om hi s clive at the ex tremely low a ltitude of 200 feet, amid 
a terrific barrage o f shell and bomb fragments, smoke, flame and 
debri s from the stricken vessel. Fi is own plane was destroyed by the 
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expln:iutl oi hi:- own h~tml•. 1\ut hl· had made gn cl hi:-; prnmi~e tn 
"by it nn tlw fli rht deck "."' 

··ThL·r · i:-; no qu stiun Juhn knew what h · wa ' do it l" ., on o f 
Lieutenant Puwcr:-; · iellow pilub wid a war c rr p nd nt . ' He knew 
that ii you go I elow about ; oo f ·et in your recoYery the bla t wi ll c:r t 
you >wry tim . llc just decided n t to mi · . , d ble him. ' L ieu­
t<:nant I 'owe r - was awarded . po thum u ly . the C nc:r re. nal 1\Iedal 
nf lion 1r. 

Th · almos : upt'rhuman accompli hmcnt · rp a vt a-
t ion in hurling hack the Jap a rial a. ·ailant of uadal anal wer an 
<:p ic of th \\"a r in thcmseh·c . l~aided -0 many t ime tha t they could 
not CYc n k ' pan accu rate count. he :\[a rin orp- fl_-c r- o f ten only a 
handf u l. cl imbed th tr rumman \\. ildcat into the team in c:r jungle 
. l·y a o-a in and agai n to bla he enemy. They mad the Jap pay ex­
o rbi ant st in pla n s and pcr:-;onnel compared to damarre in fli cted n 

-uacla l a nal. hca,·y thcnwh th latter somct im - wa ·. ften Jap lo e 

U.S . Navy photo 
THE " JEAN BART" AFTER ATTACK 

During the U. S. attack on Casablanca American gunftre a nd air bombs had to 
wreck th e French battleship to stop the fire from her big guns. This is what was 

ldt of the stern after a r ,ooo-lb. bomb hi t it. 



ro8 IR RAFT YE R B 

FIRE FIGHTERS ON A CARRIER 

Asbestos-ga rbed experts on the flight deck ready for qu ick and effec ti ve rescue 
ac ti on in case o f a bad land ing. 

would run as high as 20 to r. Major J ohn Sm ith, Capt. J oe Foss and 
many others becarne lead ing war aces. Foss downed 30 Japs, Smith 
20, Smith's famous F ighting Squadron 223, more than roo. Nameless 
because of their number, but heroes of the Guadalcanal campaign 
as much as the flyers themselves, were the Marine Corps g round 
crews who somehow kept a few planes always in flyable condi­
tion. Woefully short of spare parts during the first two months of 
their stand, these enli sted mechanics performed feats of wizardry with 
the scraps they had at hand . 

Enlisted personnel as a whole, Navy and Marine, flying a nd non­
flying, were the unsung heroes of the war. To the Navy rear-seat 
men-the combination radio operators and machine-gunners-and to 
the g round personnel-machinists, meta lsmiths, ordnancemen, plane 
handlers-the pilots handed the bulk of the laurels for successes 
achieved. Without the skill and unflagging determination of these 
men, thi s account of Naval Aviation's attainments could not have been 
written. They kept the planes flying. Often, after working round the 
clock to place planes in condition to fly, these enlisted men climbed 
into the rear seats and went aloft to fight as machine-gunners. 
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"Tho. boy really lo,·ed to h ot. and they coul d hoot · reported 
Lt. Comdr. \\.idhehn. · o all we did wa · e the hot up for them. 
The. · did the re t. The rear- eat men in my quad ron alone hot 
down 1: Zero during our attack on a Jap carrier on the Ia t day of 
th .'anta Cruz Battle. \\· e never would have aott n out of there ali'e 
had it n t hcen fo r them. G d ble 'em." 

There were n ~a,·y ac , in the \Yorld \Yar I en e of the word. 
Thi . wa. for two rca:; n . The breath-takina tempo of \\.orld \1 ar II 
air f•ghting . with it ter ri fically hi h peed . made accurate determina­
ti n f wh - hot-down-who-and-how-man · ,·irtually imo ible. u­
ally . th a,·iator ould report no more than: · Harr and I each man­
ag d to act bur t into ne of them. He aua-ht fi re and went pinning 
do wnward. P robably lo t. " The e ond rea on wa the reticence of 
th Ay r t !a im vi t r ic ·. ·'Too hard to determine ju t ''hat hap­
pen I. n ?ry thina- wa g in a round too fa t up ther ' wa the u ual 
r port to the quadr n intelliuence officer back on the arr ier. 'But we 
ar prelt · . ur we hot d \\'11 I I or I - of them. Ju t make the report 

U . S. Navy photo 

BAGGED FOUR J AP PLANES IN ONE DAY 

The eight J ap flags on the fuselage of Machinist Donald E. Runyon 's plane repre­
sen t his victories during the month of August , 1942-four of them in a single day 's 

combat. 
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GR MMAK WI DGEO.'J 

I I II \ ' ilal " lll: ra li o n · b.\· These utility a m p hi bions we r used in coast pa t ro a nr o H:r 
U. S. Ta \·y a nd 'oasl G uard. 

read 'W e shot !own · not '1 shot down'. " T h s;nne mai nta in d for 
ship-sinkings. 

As the war w nt in to 1943, avia ti on om pri sed n1 o n.: than on e- fi ~th 
of the Iavy and was g rowing rapidl y, dest ined to be one o f the clectd­
ing factors in determina tion of fin a l v ictory, and of fin a l peace. 

O n November r , 1941, the U nited tate oast ;ua rcl \\·as trans-
fe rred from the Treasury to the Navy D epartment. T hi s shif t a nd the 

,outbreak of war on D cember 7, 194I, placed entirely ne\\ demands 
upon Coast Guard Av iat ion. No longer we re th e in ·pecti on of a id to 
navigation , th e routin e pollee and pat rol ope ra ti ons a nd the fl y ing am­
bulance and rescue fli ghts the first concern . T he Coa. t Guard as a 
whole had to shift from its former role o ( a ma ritime po liceman 
mainly concern ed w ith the preser vat ion of I i fe and p rope rty upo n the 
seas to that of an acti ve pa rticipant with th e Navy in the strugalc 
against the Axis powers. I ts la rger cutters helped to esco rt convoys 
directly to the shores o f a llied countries whil e the small er ones were 
busy in coas twi se convoy operati ons and anti-submarine patrol. A 
number of Naval transports a nd aux iliaries were completely Coast 
Guard mann ed. La nd ing barges often had a Coast Guardsman at the 
ti ll er. 

E ven th e Coast Gua rd surfman , who fo rmerly patrolled hi s lonely 
beat armed with a Very Pistol a nd a time clock and only concerned 
with the di stress s ig na ls at sea, was armed with more f ormida ble; 
weapons and ready for any eventuality-a torpedoed merchantman, a 
U -boat on the hori zon or perhaps an attempted landing; from a Ger­
m an subma rin e. 

The Coast C uard Aviation likewise assisted the N avy in every 
way in the coverage of convoys and anti-submarine patrols. At the 
same time it preserved its own unity for administrative purposes 
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unckr it:- t · .. 111111andant. \ it"l' .\dmiral 1{. ){. \\·a s·he, alth u Th it 
operation · w ·n· undn :\a\·) dir...:ctiun. l·(,a . t ( ~uard :\ir -. tation. 
w r mannt'd a · h ·i rc by Coa ·t 1uard per:unnel till ler he direction 
oi C mdr. Frank A. Leamy. "eni r I ilot and the Hca lquar er hief 
of :\ viation < )pt•ration . . Th cl ·e· t liai · 11 wa · maintain d with the 
. ·avy .. \ :\a,·al lnt ·lliCTen e fliccr wa · attached each oat ·uarcl 
.\ir ~tation. The . ' taLi n and plan - w re manned and op rated by 

'oa:; t 1uard pcr.unn I. while additional plane w ·re pr cured f rom 
th ~a,·y. Th m t n rally u d tn e o£ plane in that category 
wa the in•Yl•-cn \ ·ouo-ht -· - L·-. It wa u d by near! 
nry tati m a well a. many ~aval Air tat ion . 

The plane wer • c 1uipp d wi h ch:pth bomb and other armam nt to 
in rca ·e the ir <.'IT ·ctin:ncs a ... a in · t , ubmarine .. 

In the p riod between the ·tart i ho tiliti on eccmber 7 19-P 
and June 3 , 1 .p, a · t l ruard a\'iator.: flew 2' .-t-.P hours d urin cr 
which 1 7·' -1--.:... 31 quare mile ear heel and patrolled whil 
2 .24" . :7 mil ,,. r crui ·e I. Th f tho e patrol 
wa: cxactinCT an I tirin . In thi peri d the r were _ patrol fti crht 
d urin ' wh ich . uri ace v • · I· and I - .9· r plan were iden ti fied. 
That rr icra ntic wa · perf rmecl with 107 pi! t and ab ut 100 

plan ·. 
T he pat rol 

l1 

.. Air tation , unci r the 
Comdr. R. ·. B urk on of th en er of r u opera tion . 
Tw enli t · !men th re perf ctecl the " food bomb" w hich wa clropp cl 
to urvivo rs of to rpe lo in rr mu h in the .ame w ay t hat , before the 
war, th e oa t G ua rd \\. ull drop a torm warn incr t t ho e fi hermen 

BREWSTER F .;A FIGHTER 

T his design of the Vought-Sikorsky F4U Corsair is intended fo r U. S. Navy 
carrier operations. 
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who lacked ra di 'f ocl b mb .. rc embled 
a depth cha rge. which di integrateJ on 
contact with th e \\ at r. I t nt nt included even can of water a 
fir t a id kit, a pint f whi key two rat ions and ev ral packs of ciga­
rette with ma tchc . . Har ld V. Booth and • r I r ick J. Denio w r 

ffi cia lly commend d f r that invent ion. 
1 h re were many in tanc s f oa t · ua rd b mbina attack. 

against subma rin , th xact numb r f wh ich ann tIc di clo. I f r 
military reas n . r their ucc ! 

The oa t Gua rd atr I n the 
amphibi a n -I9- wa 
to assist the ore carri 

LOADING COAST GUARD DEPTH BOMB 

li"Lilllnl<l ll 

the lak 

Protecting convoys from lurking U -boats was one of the Coast Gua rd's main ac­
tivities over the North Atlantic. 



CHAPTER V 

THE CIVIL AIR PATROL 

Private Flying Goes to "Var-Emergency Service Over Land and 
Sea-The Success of C.A.P. in Anti-Submarine Operations­

Rescue \ Vork and Other Relief Operations-"Vomen Pilots 
Join the Men on Dangerous Missions. 

C ITED for "meritorious achievement," and "a high degree of 
courage," two men of the Civil Air Patrol stood before Presi­
dent Roosevelt in the \Vhite House on February 10, 1943, and 

received Army Air Medals, the first of this valiant organization to be 
so honored, but not the first nor the last C.A.P. members to perform 
heroic deeds. Behind the simple ceremony was a drama which was 
only one of the countless exploits of the Civil Air Patrol which daily 
added to the story of America's conquest of the air. Not until final 
victory would the full story of C.A.P. be told-a story of private 
flyers piloting light airplanes in almost impossible weather on missions 
which would have seemed incredible in peacetime; aided, of course, 
by ground and operational crews who made the flying possible. 

The pilots honored at the White House landed a light amphibian 
plane on a sea where swells were running eight to ten feet high, and 
rescued the personnel of another C.A.P. plane which had crashed 
while on anti-submarine patrol. The citation said the sea was too 
rough for the rescue plane to take off and so, while one of the C.A.P. 
men taxied the plane for five hours, the other clung to the wing to 
overcome a dangerous list until the plane was taken in tow by a 
Coast Guard boat. 

James N. Landis, Director of the Office of Civilian Defense, said 
all civilian defense volunteers "must share a sense of pride" in the 
Army awards for civilian action for the first time. 

On the same day the awards were made, the head of an important 
war plant lauded the C.A.P. emergency courier service after a C.A.P. 
plane flew through stormy weather which in ordinary times would 
have kept him grounded, and delivered a shipment of vitally necessary 
war parts from one factory to another. "This emergency service of 
the Civil Air Patrol," said the plant manager, "answers an urgent 
need in cementing the link between supplier, producers and the armed 
services ... these Civil Air Patrol flyers are rendering a great 
service to American industry's victory drive." 

IIJ 



r 14 11-.. R FT Y EAR J, 

THE 1\ IL AIR PATROL 

Operation · Offi ce of th e Maine C.A .P. 

Thus on dangerou inlan I mi sion ancl vc r peril ous coa ·tal 
waters, . .P. contributed private flying's share and more to the 
destruction of enemy submarines and accer ting other da ngers and 
ri sks on the home front , th ereby relea ing military flyers and a ircraft 
for combat duty. 

Civil A ir Patrol was founded by the O ffice of Civi li an De fen. e 
on December r, I94I , to mob ili ze civi lian airmen and their equi pment 
for volun teer wartime duti es . \tVith a \tVino· Command in each of the 

0 

48 States, C.A.P. was organized into Squadrons and f li ght s at more 
than r ,ooo airports th roughout the country. Several office rs of the 
J\rmy Air Forces were ass igned as national C.A. P. officers. Civil 
ai rm en in the U nited States thus were able to carry on private fl ying 
in wartime operati ons under C.A.P., a program whi ch helped to ptT­

se rve private fly ing in wart ime U nited S tates . 
At the time of Pearl IIarbor, the U nited States had roo,ooo 

private pi lots and a comparable number of student p ilots, vv ith 25,000 

privately owned airplanes ope rating from more than 2,000 fie lds in a ll 
parts of the country. The job of the Civil Air Patrol was to mob ili ze 
the personnel, equipment and facilities of civil aviation not at once 
required for military service. C.A.P. came into being after weeks of 
planning by a committee of airmen. Thousands of pilots we re handed 
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into uni :- aiHI di:- ·iplined to prc\·ent lli•~ht · b · unauthorized per on 
or viola iuns oi wartime r ' ·triction · . therwi. e . it would have be n 
m·ce ·sary tn :-.. op pri\·ate flyin~ entirely . ~Lor than 1.000 civilian 
\·uhtntccr:-.. hacl be •n cnrolll'd early in 1 4 . A \\"ing ot C .. \. f . in ach 
of the . ' tatt.·s rcpont·d directly tn · .. \.P. ;(ari nal Headquarter in 
\\ 'ashington. The larger ." tate \\' in · were d i\·ided in o t. r up om­
mands with Sl' \' t•ra l . 'quacl ron · in each roup. Each \\'ing roup and 
. 'quad ron had i sown commander and.- afT c r · a. ~igned o p ial 
clutie.- .-uch as np •ration.:-. intcllig nc . c mmuni ation . tran por ation 
and medical. . \h ut ne third o f th mcmb r were pilot and a th ird 

CIVIL AIR PATROL AMB L.\::"\!CE 

Operated by the lllinois Wing C.A.P . 



1 r . \ Tl\. . , ~ . \ FT Y E.\ h 1 no K 

THE iEW HAMPSHIRE C.A.P. 

Small pa rachutes a rc used lo drop bla nkels, food , medicines and eq ui pment in 
C.A .P. rescue missions. 

student pilots . T he others had spec ial skills, a nd included mechanic. 
radio operators, photographer , nurses, typists and g round crew mem­
bers. Each unit was self-contained, its pe rsonnel, equ ipment and train ­
ing able to perform any light plane mi ssion. 

Each member wa required to cover the g round studi es nece sa ry 
for a private pilot 's li cense. The basic C.A.P. course of 8r hours 
stressed military and defense subj ects such as infantry dri ll , discipline, 
first aid, gas protecti on, milita ry secrecy and sig nalling. The advanced 
course of 150 hours included air nav igati on, meteo rology, crash pro­
cedure and a nwnber of fl ying missions simulating the actua l wartime 
assignments of the Patrol. A ll members were req uired to complete 
both the basic a nd advanced courses if they were to remain in good 
standing. Thousands lef t the P atrol for flyin g duti es in the armed 
forces, the A ir Transport Command , the pi lot's schools and on the 
air lines , better prepared by their C.A.P. experience . From its de­
tailed roster, C.A.P. frequently recommended men and women for 
special war posts. 

The program was stri ctly voluntary. The members paid nothing 
and received no pay. But serious work was involved. C.A.P. officials 
emphasized that they were not interested in giving free instruction 
to persons who merely wanted to know something about aviat ion. Nor 
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wa the l'atrol a place for pilot · who de ired to fly without en agina 
in th nece ry round work that wa a art of the C. . . P . program. 

The r onnel wa careiully -elected. :\!ember had to be Amer-
ican citizen· . naturalized fo r at lea t 10 year , and come from a 
fri 'IHlly c untry. :\'aturalized citizen from enemy nation were e.'­
dud d. t\11 pr · p cti,·e member ''qre fin erprintcd for po ible 
dwckin ln· the Federal Bur au of I 1wcsriuati n. 

·i,·il .\ir Patrol Cadet were founded cob r I, 1 .p . and off red 
a ad l arade of member hip in ... P. to a limit d number of 
tud nt · in g od ·ch Ia tic tandin in he Ia t two y ar of en ior 

h i h ·ch ol. adet undertook the arne drill an tudie a ... P . 
but w r 11 t a i ned o Ayin dutie n completion o f adet our e. 
and (Traduation fr m hic'h chool th y a tained unre tri ted member­
·hip. Each local quadran wa au hor ized to fo rm a quad ran of 

ad t . Thu a re en ·oir of pro pee i,·e .:\ .P . member wa alway 

on tap . 
. :\. 1 . adet were r quired to be na iYe-born Amer ican who e 

par~.:n t m t the it izen hip requirement of .. \.P. Th mm m1um 
a1Yc f r member hip wa 1 with I year- a- the minimum i r flying 
duti : l\I mber wore. rm uniform- with pe ial · .. . P . in· iania. 
The in ia nia wa red bra id and r d boulder tnp . ..-\ .P . wa th 
only i' ilia n o rganizat ion pe rmitted to wear the .. -. on it em­
blem, which wa a red thr e-bladed propeller in a \Yhite triana le on 
a blu di c. fficer \\' r appointed a maj r aptain and lieu­
t nant and wore A rmy rank in iania. ..\ .P . Aiaht fficer ergeants 
an I rp ral al o were appointed. 

. .P. ational H eadquarter acted a a central clearing hou e, 
di ' iding th work a evenly a po ible amana th ari us \i ing . 
T h ommander of ach ing wa aiven a ia nment which ori a i­
nat d thr ugh reque ts from rmy unit . He acted, in ffect, a Oper-

BEECH AIRCRAFT PRODUCTION 
F inal assembly on AT -Io adva nced pilot t raincrs. 
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TAYLOR HAFT ARMY GRA H PPER 

The T. -2 B , Army lia L on plane. 

ations Office r for th · jo b at han I. It \\'a hi duty t e that Ill n 
a nd e 1ui pment adequat f r the a s i(Yn ment " ·e r ava ilall when 
needed. 1 he inland mi ion · w r mor d c ntra liz cl than the . Y. 
c a tal pat rol which wa under the d irecti n of at ional H adquartcrs. 
\ i\T hen a C.A.P. p il ot r epo rted t an /\ rmy ba . fo r . p c ia! duty . he 
wa under th - d irect juri dict i n of th i\rmy Command ing ffic r. 

U nl s on p c ia ] mi si ns or as ·ig nm n ts . most m embe r · in loc~d 
units cont inued th eir regula r ci\ ili a n ope rat ions a nd I voted th tr 
pare time to pat rol. T housand of member s. ho weve r , \\' e re able to 

v lun teer 30 clay o r more for continu u act ive . en ·icl, a nd w re 
detached f rom th eir q uadran f r a:s ign m ent to act ive-d uty mi ss io ns. 

Early in 1942 wh n x i subm a rin e:. bc:ga tt t take a heavy toll of 
nited Nations shipping on vital . upply rou te: a lo ng t he cuast. ·.A.P. 

o rganized a seri e of coastal patrols at poin ts des ig nated by the .'\ rmy . 
T hi s was the most I ectacula r , a n 1 at the s<un t ime the m ost secret 
of C.A.:P. act iv ities. They took th ir \\'n pla nc:s, repa ir t ools, rad ios 
and oth er equi pment to fl y watch over su1 1m a rin e- in(estccl coasta l 
waters. S ubma rines spotted by C.i\ .P . obse r vers w<:' re sunk. O thers 
about to attack merchant ve sels were fu rccd to cra sh dive at t he 
approach of C.A.P . planes. Ves el in d istress were repo rted by t hl' 
Coasta l Patrol, a nd hund reds of survivo rs of tor pedoed shi ps were 
rescued when t heir posit ions were radi oed to sho re a nd rescue vessels. 

Af ter C.A.P. had been on this ass ignment fo r some weeks it was 
di sclosed that these small p lanes, coverin n· lon o· r eaches of th e coast ­
line, were equipped w ith inexpensive, but bcleadly effective bomb racks 
and bombsights invented by Maj or Lester G . O rcutt , w hil e h e was 
stationed a t Monison Field, F la. A ir Forces Magaz ine hac! thi s t o 
say about "Inexpensive Bombing fo r Civil J\ ir Patrol" : 

"The bomb rack was des ig ned, built and install ed on a S tinson 105 
in 48 hours at the r equest of Army Air Forces headquarter s . Jt was 
built to carry roo-pound demolition bombs so C.i\.P planes could 
blast subs th ey spotted in their daily patrols . Pilots who fl ew the 
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planl' :-.o~>n wallll:d a hombsig-h ·o hl'} c uld aim h ir b 
day. later ~laj r lrcutt turned me lllt. The mat rial' 
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c nt:. hut h · I mhsigh t was ciTcctive up t< , .000 feet. ' 
w ·rl' the hnmh::i!!h and racks tha t hc.:y were produc d for li ht pa rol 
planes in all pans t f th · cou ntry. Fo r cer ain :p cia! purpo c they 
<'ven han· hccn used on o -ca:ion in regular military plan 

"~lajor < hcntt's bomh rack is a metal iram' attach d t th lower 
righ lnngt·rnn. The rdeasc lever i: placed n the A0 r nf th cockpit 
ri•vht in i ront ui the ·o-pilo t ·s scat. :in c the first de ·ign. th rack ha 
l1<'l' n imprmT<I . u it can carr~ twu demolition and wo smoke bomh:. 
The hmnhsirrht is made of metal an I con:i.: :; chiefly f two adju tabl • 
:-.ight rings. 1 t is alta ·hrd to the out ·id 1f th' c kpit d r f the 
:-.mall plane tor whi h it \\·a. d ig-m·d." 

The iull :-tory of · .. \.l'.' s :ubmarin parol 1 rnbably await d the 
end of the war. hul nou rh was kn wn to pr ,. that thi erne 
accomplisher\ a g r at dtal again ·t enemy sub ' . The. c a tal pa trol 
planes fl w as iar as 4 mile: off. h r in their littl . inglc- twine land 
plan :. ·ra. h landing: at ·ca \\' rc in s or for th m i f the enuin ut 
uul. . \1 least li\'t' pilots wcr I ·t on 1 atr l mi ·:;i tL. bu milli n f 
tnil ·s wl're tl own in anti -suhmarin operation.-. The . rmy ind i atcd 
th · sites ior ·oastal patrol ba and urnc l th ntire p ration ,·er 
to the C. .\.Jl. ~Jany oi th pilot. had n \'Cr fl o,,·n ,·cr water before . 
hut th ·y k tll' \\' na\'igatinn. radio . era ·h pr cedu re . in trum nt flyi n o­
and basi· m ilitary perat iow. The numb r of ubmar ine inkin u 
cred ited tn · .. -\.1 ...... rcw larucr each 111 nth and th number of ub­
marincs sent to the hu ttom by r gular military patrol a the re u lt 
of ·. A. 1>. ~pottit10· wa:;; <' H'll large r. 

In ad lition tn 1a~t al palmi:. ' .. \ .1'. carried on exten iYe inland 
mi ssions for the .\ nn:·. tn rcka:;e military planes and pil t for 
C() lllhat cluty. \\'hil planc·s upwar I ( hnr. 1 ow r were r 
for coasta l pa t rol. the lig-hler a ircraft . of whi h lhou ~·1nd wer 
able for I he . en · icc. ,,. rc u:;cd on thcr a nt.. Courie r 

PIPER GRASSHOPPER FOR THE ARM\.' 
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totaling th u. and · f mil a day on reg ular route an d . ched ule were 
fl own, with offic r , d i. patch and hi pments betwe n :\rmy po t . 
O ther operat ion. included t wing ae ri a l gunnery target , trackin cr 
fli ght fo r g un a n I ea rchlight aer ia l r connai an a nd in pection . 
s imul ate I a ir upp r t ( r r und tr p in trai ning and carchc fo r 
los t a ircraft. 

BOMBARDIER I N TRAIN! TG 

Mak ing his way between the two racks of bombs, a student bomba rdier goes up 
fr ont lo take his position in th e nose of the pla ne. 



CHAPTER VI 

TRAINING FOR WAR AVIATION 

l\'lillions Receive Training in All the Various Branches-Huge 
Air Forces for Combat Service-Army and Navy Turn Out 

Legions. of Pilots and Other Flight Personnel-Ground 
Crews Trained for All Fronts-C.A.A. \Var Training 

Program-Vocational Training-Work of the Schools. 

A HOST of young Americans went to war in the aviation 
branches of the Services and hundreds of thousands of others 

· entered some form of training within 15 months after Pearl 
Harbor. The Army and Navy were developing the world's largest 
air forces. Young men were going abroad and into all war zones as 
civilian technicians and mechanics. Men and women were being 
trained to take their places in aviation at home, in the plants, repair 
depots and operations bases throughout the United States. The flying 
schools were training pilots and other flight crews by the tens of 
thousands. Other schools were turning out mechanics by the hundreds 
of thousands. 

The Civil Aeronautics Administration undertook in February, 
1942, to foster and encourage an aeronautics training program for 
youth, as a national asset in war and in peace. This program had two 
major objectives: 1. The development of a well qualified pool of 
youth for the air forces; in effect, the creation of a reservoir of youth 
whose initial training for the air forces would be effected prior to 
more advanced training in the air branches of the Army, the Navy, 
or the C.A.A. War Training Service. 2. The preparation of youth for 
participation in the gigantic development of aviation and the ex­
pansion of air commerce in the post-war world. This second o?­
jective requires no different or additional activity since the basic, 
elementary principles of aeronautics are the same for both military 
and civil aviation. 

Air commerce draws its strength from youth. The same pref­
erence for youth is expressed by the military air services. Every year 
over a million youths complete their high school education. Over 
6oo,ooo are boys. It is estimated that as many as 40 per cent of these 
boys will go into the air forces. More and more of our young women 
are going into commercial aviation and being looked to for auxiliary 
services of the air forces. After this war the bulk of the personnel for 

I~l 
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THE AERO . A PT-23 

An Arm y prima ry tra ine r. 

uur expa11ding air cullllll erce 111ust CC Ji lll' f rr Jlll th c:-c high :-r hrr rJI 
<T raclu a t s- IJo th IJoys and g irl s . 

The fi rs t m asur und e r takCII by th · .. \.to prepa re grad ua tes 
fo r the a ir fo rces ;-lllcl f o r pc ·t- wa r a\·ia ti on developm •nt was t 
and level p a program to introdu c pre-fli g ht a TOna ut ic. in t ru l ion 
in th e public. pa rochia l, a nd p ri va te hig h chools o f th ' ni ted ta t 
Instruction in the lem enta ry pr inc iples o f the c i nee o ( ae r na ut ic. 
such as aerody na mi cs, a iq lan tructu re, m ete ro logy . na' io-at i n. 
a irp lan e eng in es . and radi o communi <:.<:tti ns, w e r · CO I~ s i ? e re cl to be 
the minimum tra ining need d fo r aha 1c approach t av1atton wh the r 
f or wa r o r post- wa r pa r ti cipat ion an d unde r . tandin g . Drawing up n 
its expe ri ence with th e 'i vilian P il t Training I rogra m , la te r the 

.A.A. \ i\/ar Tra ining e r vice, the C. .A . conclud cl th a t thi s wa s 
essent ia l t raining whi ch sho u ld be undertaken at th e hig h choo l leve l. 

The P re-F lig ht Aer na uti cs P rogram durin g the foll owing I 1 

m onth s was able to m eet and so lve these problem s in pa r t as fo ll o ws : 
I. To develop p re- fli g ht ae rona uti cs teaching mate rial s, including 
both student text mate rial s and teachers manuals , a r esearch p rogram 
was initiated in March , 1942 . Comprehensive mate rials suitab le fo r 
the junior and seni o r leve l o f hig h schoo l were developed and p ub­
li shed. \ Vith such s tudy resources, p re-fl ig ht aeronautics courses o f 
hig h sci entific standards we re st~t:ted in September. I 9 -J.2 , th e be­
g inning o f the school year. In ad clt tiOn, research was conducted in th e 
development and prepa rati on of r elevant av iation m ateri a ls in s uch 
courses as mathematics, physical sci ence, industrial arts , biology, 
g eog raph y, cartography, etc., and these materials a lso vvere com­
pleted in time for use in tbe fa ll term of 1942. The supplementary 
materials were useful in pre-flig ht aeronaut ics as well as other courses 
by providing an under standing of the relationship and appli cation of 
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thl'~ · !-llhjn.·f:., to aviation. ~- Tn hl'lp prm·id • qualified teacher. f r 
pr ·-fli rht aeronautics. the · .. \ .. \ . mad· arran TCfll nt. to admit t a h­
ers i thi:-- . uhjcct to th ·.l'.T. round ho I cia scs in the umme r 
of 1 ..f2. < >w r 2.000 were tra ined. ( H the e many cont inued their 
tra in ing ancl rcaclwcl the lc \·cl oi proficiency uffi i nt fo r hem t 
obtain C .. \ .. \ . ground ins t ruct r ratino- · . By c op rati ncr with teacher 
t ra ining in: it u ti ns . the -.. \ .. \. wa · in rum mal in p r · uad incr thee 
in: t iturinn. to t ra in an ther "' .000 teacher a a 1 a r t f h ir I +­
sunt lll L' r :t·s: ion: . 3· To gi\· l chnical advice and cru iclan e to the 
th usa nd: oi :chool a u hor it ie · and tea h r wh ded a nd a ·ked 
ior help . the · .... \ . p rovided them with th · en·i · · f a ma ll taff 
of consultan ts. T h e con: ulta nt · b - ide fo·te rin a nd ncourauincr 
th in t roduction nf ae r na utic in th hi h chool urri ulum wer of 
imm a. urable a . i ta ncc to th chool authori ti e_ in h I p i ncr them to 
plan and o r ani z, pr - Ai crht aeronautic- cour c . and to increa ·e the 
quality of the in: l ruction ~i\· n. H we\·er. ,.,u h rYi . \\' r lim it d 
ll\· s ta tr an d fun d onsi de ra ti on . 1 • To me t the ne d f r teachinu 

- ~ b 

aid s and equi pment. inll'tt : i\·c re.ea rch also wa. onducted in thi . field 
h~· the · .. \ .. \. ·om prelwnsiv a nd ;11motated cruicle· and reier nee. 
to aL·runautica l teachinb" rc:>om ces. huth theoretica l an I applied . w re 
ckn·luped and cli:-trihutccl to ~chnol a uthor itie .. : . Tt proYide tud nt.-

TRAINING ARMY AIR FOR CES TECHNICIANS 

M aintenance crew receiving instruct ion on a Boeing F ly ing Fortress . 
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BEECH CRAFT ARMY NAVIGATION TRAINERS 

An all-metal low-wing monoplane ca rrying a crew of five. It is powe red by two 
Pratt & Whitney 450 b .p. engines. 

of pre-flight aeronauti cs with some goal toward which they might 
strive in order to obtain a high level of proficiency, the ·.A .A. made 
avail able to high school students of p re-fli ght aeronautic t he C. . . 
examination service of its General Inspection Division. T hrough the 
high schools these students could take the C.A.A. Private P ilot Ground 
"chool Examination. Students who passed the examination in one or 

more fields received the C.A.A . Certificate of Aeronautical K nowl ­
edge. Students who passed all fo ur subj ect fields of the xaminat ion 
were credited with achiev ing the g roun d school knowledge req uired 
for the C.A.A. Private P ilot Certifi cate. If such students obtained 
proper fli ght instruction they could qualify for their P ri vate P il ot 
Certificates . Since the vas t majority of pre-flight aeronautics classes 
started during the 1942-43 school year , most students were to take 
this examination for the first time in May and June, 1943. The ex­
amination was given only upon election of the student and permission 
of the school authorities . Appropri ate study guides were made ava il­
able to the schools interested in increasing by this method the scholasti c 
proficiency of pre-flight aeronautics students. 

R~sponse of the_ sch_ools ':"as encouraging . Close to a quarter of 
a milhon boys and gtrl s m thetr last year of high school were receivin o· 
instruction in pre-flight aeronautics early in 1943 . ::, 

Courses in aircraft occupational skills and related technical in­
formation were being given in the vocational schools in- every State. 
In many centers of aircraft cot:struction, the training program during 
1942 literally taxed the capaCity of the schools. Following are the 
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Ill r im1 .. rtant achievement of the ,.o ational _chao! in the aircraft 
field unci r the war production cmpl yce- trainina pro ram : Trained 
m r than one million men and wom n in aircraft mechan ical occu­
pati nal . kill -to do pe ific job - ince July I 1 .fO · a i ted air­
craft wa r c ntra tor in numerou center by _tabli hino- pecial 
: hool at or ncar plant. a part olution of train ino- p roblem · re­
tra ine I en of thou ami· f automobile mechanic in "conver ion· 
cour.e: for j >h: in the aircraft indu~try; retrained many th u.and 
of unempl yed in th fo rmer white liar rade - ale_men and non­
m hani al peopl - f r job in the aircraf indu ·t ry: ret ra ined man· 
thotLand of ci ,·il:;; n ·ice .. m·chanic-lcarnc·. ·· ior th ·. · . . \rmy :\ir 
: en · ice ommand : trained lar e number of men and women for air 
transpo r mechanical occupati n ; t ra ined operator f hean· excavat­
ing machine for en·ice with the .\ir en·ice ommand: trained 
thou. and of pa rachut e a rti an , cng in mechanic , ai rcraft hect-meta l 
spc ial i t ·, a . cmbler , ele trician . and other a ircraft tc hnician . 

L'ndcr the rc(Tular ,. ca i nal raining pr QTam i the C . . ( fficc 
of E lucati n fun tionino- throuuh ate Doard of \ ' cational Edu­
cation in tructi 11 in aircraft mechani al . kill wa- prO\· ided for more 
than 7 ooo tudent from July I 19 9 to ecembcr T. I9.f2· 

In Februar_ I .f-. th ffice of Education on a rcqu t from the 
· creta ry of th 1\'avy, in tituted a model airplane buildin project. 

T he p roject wa oruanized to meet a need of the Bureau for a large 
number of model plane built to cale fo r uch purpo c a recoani tion, 

BOEING N 2S-4 TRAINER 

Army PT-17 transferred lo Navy . 
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Deli ve red in qu a ntity to th e a v y air fo rces . The 
Whirlwind eng in e. 

- 1 is powered by a \ righ t 

ra1wc cstimati OJl ami d ·te rmin a ti on of CO IJ es l!f li n· .. ' pecifi ·at ions fn r 
making ·uch model planes were sent by the ( >Ai cc t sch ol th ro ug h­
out the country. D urin g the la st hal f o ( the · hoot yea r , 19-t. I --J-2, the 
proj ect i nvol vee! th e c nstructi on o ( 1 o,ooo mod I a ircraft of each 
o f: so types . The pro ject was ex ten I d in t the 19-1-2-43 cho I year 
in o rd er to complete th e soo,ooo planes fir st reque: t c1 ;-~ nd to make 
an additi onal 300,000 models, I O,ooo each o f 30 new types, o r a to ta l 
of: 8oo,ooo m odels in a ll. P lanes of both the nited a tion and the 
i\xi s were included in th e 1 roject. In t ructi on materi a l con i teet 
prima ri ly of template an I a sembl y sheets and a booklet conta ining 
directi ons fo r const ructi on of the mo lei planes. lVIore th an 6,ooo 
schools cooperated in th e project . A bout soo,ooo yo uths participated 
under the super vision o f 9,000 in structors . 

: pecial program o f av iati on educati on in th e hig h schools was 
in stituted on th e recommendation of th e O ffi ce o f E ducati on during 
1942. Acting on a report o f a spec ial committee o f th e L . S . ( lffi cc oi 
E du cati on \IV artime Commiss ion, the Commiss ioner o f Fduc.ati on 
secured th e cooperati on o f the F ederal Security Admini strator and 
the 'vVar, N avy and Commerce D epartments in the creati on o f a na­
ti onal policy committee to develop a plan for wartime readjustment 
o f tl1 e organi zati on and curricula o f secondary schools. A I--Iigh Schoo l 
Victory Corps , des igned to provide a pattern for thi s curricu lum re­
vision , was organ ized in the nat ion 's schools. \mong the fiv e divis ions, 
the A ir Service Divi sion was afforded a position of major prominence. 
About 40 per cent o f boys g raduating from high school were needed 
for the A rmy or N avy air services, and the purpose of the Division 
was to accelerate their training for future respon sibilities. 

" O ur flyers are the best in the world. One reason is: vVe give 
more hours o f actual flying in om training than do others. Our pilots 
now get over 250 hours in school with another 200 in our operational 
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training unit. heiorl' reach in the umbal lhcat r. In lhc Ia t war the 
an.· raorc wa: c hour · bef rc oin<T inl• combat. l:.ddie Rickenbacker 
our ac· of ac in\\. rid \\"ar I. had but - . In no other nation 
dol':' till" aH·rag • youn<T man h;.n·e the natural ability and temperament 
~~~ l'S. emial to :n·iation :tuden ~ - Th quality of American airplane 
1110, ha:' hl·lp ·d . )f all accid nt . only q pe r cent arc due to n<Tine 
or structural failur •. l·:,·cry accidem i- car iully inY -tio-ated ." ' en . 
llt: nry 11 . . \mold . c mmandin neral o i the . \rmy \i r Force, made 
that :tatt·mc11t in De ember, 1 -t -· be£ r the lar<T ·r number of avia­
l iun cadets .,·er a::cmbled. They mmb red ten· f th u and , and 
l·m·ercd ll'n acr · f <Tr und at the ad t 
l"cntcr . 

In ~far h. 1 th .\rmy • ir Force wa train in <T about 500 

flyin~ ofh cr a y a r at two air field . Kelly and Randolph. Three 
. \ ir ·< rp offi · r - in the Trainin <T and peration Divi ion of the 
ofli e of th hi f f the Air orp in \\"a hino-ton ran the hm . 

nn I ffi er enli ted m n and tud nt wa le s 
uti rcak of war in Fur pe in eptember, 1939, 

trainincr pr ram went up to 7.000 a year with ciYi lian chool 

THE FAIRCHILD PT-r9A 
Army trainer powered by a R anger engine. 
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THE F JRCH ILD AT- r4 

A fas t bomber rew tra iner buill of plasti c ply\\'ood by th e Duramo ld process . 

coming int the p rogram for cl ·menta ry tra ining . In the spr ing of 
1941 the ra te was boosted to J 2, o a y a r , with more civilian school 
in the p icture and new J\ rmy air fi elds mu hro ming all through the 
'outh and s uthern 'ali ( rnia . In June, 1941, the J\rmy ir Force 

adopted a n exr anded prog ram t train 30,000 aviation cad t a y ar 
and provision wa made fo r sr ial gunnery ch ol , and sch ol for 
bombardme t~t and navigation. Aviat ion cadets began coming into the 
mill at the 30,000 rate in ov mber, 1941. ft r Pearl Harb r the 
sky was the limi t. Vl ith in a few months aviati n adet w re pouring 
in a t the rate of . eve ral thousands a rnonth. 

On January 23, 194-, a separate command under 1ajor 
Barton K . Yount took ver the fly ing training program. n­
stant effort was made, with ome success, to cut cl own the p rc nt­
age of washouts. When an aviation cadet was appo inted, he went to 
one of the A ircrew Clas ifi ca t ion centers, and there received ex­
haustive physical, mental and 1 sychological tests to determine whether 
he was to become a pilot o r a bombardier-navigator. T he course fo r 
the latter was combined at the expense of a few extra weeks training, 
but resulted in a more generally useful combat crew member. The 
next step was the P re-F light Training School for either pilots or 
bombard ier-n avigators and a short military orientation course. 

The pilot cand idates then proceeded to a civilian fl yi ng school 
for a nine weeks course in elementary flying training, which toward 
the end of 1942 was beginning to include a f ew hours in the elements 
of instrument flyi ng. The next stage was nine weeks of basic training, 
in many cases also g iven in some of the larger civilian flying schools 
under Army supervision. 

At the advanced flying training stage there came a parting of the 
ways. L ong before this the pilot candidate knew whether he was to 
become a fighter pilot, in which case he went to one of the -advanced 
single-engine schools, or a bomber pilot slated for a twin-engine school. 
Either course covered nine weeks. That made up the 27 weeks for the 
flying training proper, plus the nine weeks for the preliminary stuff-
36 weeks in all. It form erly had required a full year. 
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mor cquipm nt became a\·ailable it wa found po ible by 
the autumn f 19+2 to prO\·ide a Jar cr am unt of pccialized and 
lran ·iti nal traininu in the ad,·anccd cour- , bo h ino-le and twin-

n inc. mbardi r-navi ator candidate_, af e r pa ina through 
their Pre-l·l i ht Training chool went on o hi hly pec iali zed cour e 
in htding th ory and practice in reading w ather map · the cience 
and art f na,·iaat i n by i ht dead-reckoninu, radio navigation, 

I tial navi ali n and Yariou ombinati n of the-e method . 
Thi im p rlant cr ,,. member wa r pon ibl f r ttin the bomber to 
th d ired bjecti,· and back ao-a in to it ba e in any kind of weather. 
In the ca ( a medi um bomber with a maller crew o r . if the bom­
bardier in a heavy .bomber were di abled, he bombard ier-navi ator had 
t 1 abl t tak charae when approachin the bombardment run. 

Th air fiaht ing in 1942 plac d tremendou mpha i on the need 
r the be t po ible trainin in ae rial o-u nn r ·. \\"hen it ame to ac­

tually knocki tw out n my firrht r . the !!llnner \Ya the man who did 
it. Th x ell nt box- ore on all front proYided ample te t imon to 
th' . und lrainin o- method and at o the uperiority of the . -o-cal. 
h irrh v lo ity ma hine rr un in \merican bomber and fiuhter . 

Th :\a v_- in 1 -1-.) wa inductin o- more p ilot- in a ino-le week 
than it ha I tra in I in e,· rat year only a h rt time pre,·iou ly . 
Train in had tepp d up to m et the d mand for fi ·1no- per onnel 
need d f r the - 7,500-plane :\aval a ir for e . Th de ired annual 
rate of output of 30 ooo pilot wa heduled to be rea hed by the 
m iddle of 19-1-3· T hi wa not ac mpli hed by imple multiplication 
o ( ind u t i n rate . ~ual i ty wa not sacrifi ed to attain quantity 
p r d ucti n of pi lot . No ompromi e with cal ib r. wa the fir t tenet 
la id down by N aval fli ght tra inino- chief \Yhen they " . re handed 
their t rem ndous a irrnment. That determination only inten ifi ed 

FLEETWINGS ARMY BASIC TRAINER 

The BT-r z in fli ght, first stainless steel mili tary plane on reco rd . 



At t he Nava l Air Stat ion , 

AVY FLY I1 G ADET 

orpus Chri li T ex., th ey arc in th e a ir o n fli gh t tr:~ining 
by seYcn A . M . cl;:~ il y. 

their problem, which lh ·y me~ and olvcd during th ftrst year after 
F'earl 1:--Jarbor . They solved 1~ by treamlining the training and at 
the same time increa ing effictency of the. system. everal innova­
ti ons were introduced to attain increased efficiency. Research p y­
chologists vvent to work. Two wri tten test were clevi eel for prospec­
tive _;\viation 'aclets to assure a mi nimum of washouts in trainincr. 
The resea rchers succeeded beyond their most ambitious hopes. 
\Vhere washouts in prior yea rs had run as high a 40 per cent, they 
dropped to 10 per cent. T hat was the first miracle in the program. 
O ther stimu lants to improved tra ining were ingenious aids to in ­
st ructors a nd students, such as daily in struction sheets which to ld 
the student what he would practice the next day-just that, no more 
- and patter ·booklets, based on thousands of interviews with in­
structors, which gave the instructor exactly the most effective lan­
guage to use in ta lking to hi s students while aloft. 

The success of the researchers in devising the written tests which 
weeded out potentially poor airmen in the pre-selection period led 
training chiefs to apply a simi lar system to instructors. A n excellent 
pilot was not necessarily a good instructor. A F light Standardiza­
ti on Board was set up, composed of seven pi lots . The Board traveled 
from training base to training base, checking the i_nstructor 's ability 
to 1nstruct and his fitn ess fo r instructing by admini stering cleverl y 
conceived tests. . 

The Navy did not stop there. Questions arose: How to assure 
Navy pilots the topnotch physical condition necessary to the superior 
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li hting pilot? The trainin • day. with it many hour in the air and 
in gr und ch I. wa too full to allow for the phy ical condi tionin 
n c __ ary t keep the tudent fit f r he rind which ook o much out 

f him eYery 24 hour . 'o th Pr -Fliaht chool wa conceived. 
t tho c tabli. hmcnt -, perated at four olleae campu e and a 

c nverted re rt hotel. the ad t 1 nt three month before nter in 
primary Ai ht trainin . The country' out tandina phy ical ducator 
w re commi i ned by the hundred to c ndition the adet . The e 
. cho I filled the need o ati factorily that a de i ion wa reached 
t xt nd the th ry in till an ther direction . If the tudent du r in 
flight traininrr could he relic,·ed of me of the burden of a round 
. chool, with it math matic . phy ic and naYi ation wou ld not th 
inc rea ed freedom of mind in the air p rmit him to concentrate n 
hi Ai ht problem t g reater advanta e? 1\avy trainino- chief be­
li v d it would . o _o F li ht Preparatory · hoot \\ere opened earl:· 
111 I 4 at at coli e and uni,·er itie , where the adet a t three 
month f a ad mi conditi nino- a he fir t tep toward winning 
hi w ing of old .· 

row, lecided th .. · aYy, there r mained one m re que tion t 
w r. How c uld Yaluablc . harcl-t -o-er tra.inin quipment be t 
pr . erv cl ? Th an wer to that \\·a the ivilian P ilot Trainino· 

Program. Thi pr o-ram e tabli heel in 19 9 to t rain hundred of 
th u and of civ ilian to fly, had ample t rainino- fa ilitie aYailabl . 
True, the · py curriculum utili zed o- ailed li o-ht plane , much low r 
and ea icr t hand! than th . peedy. trick . hirrh-pedormanc avy 
trainer a n I c mbat plane . l:ao-er . how Yer . to uudertak an ex­
perim nt that mirrht result in p edi r pr ducti n f bett r pilot , 

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 E .:"JA BOB 'AT 

Army AT-17 two· engine ad\·a nced born! r crew tra iner. 

with a min imum equipment 1 s . . the 1\avy b gan g iving all it · ·acl t. 
preliminary training in the li •7 ht plane . It found , ha1 pily, that thi 
t ra ining aved a di spr I rtionate amoun t of time \\'hen the aclet. 
entered the more advanced stag of training . o thousand of PT 
cour es were acquired under cont ract. T he avy trainina program 
had been completely treamlined. 

Naval fli ght train ing covered, f r m tart t fin i h I to 17 month , 
a lengthy training pe ri od in wartit~~ ~ . l.•ut on . which turned out 
superior fighting airmen, and the fac lltt!e;:; cstablt heel were so capa­
cious that the requ isite number of flyer , J·. wever large, could be 
accommodated. 

T he Cadet first went to F light Preparatory . chool, \Yhere for 
three nwnths he studied cla room subj ects designed to enabl e him 
to master the navigation and other problems he wa to encoun ter 
later. On one of 20 co ll ege campuses, in uniform, he studied under 
civili an professo rs, at the same time living under Iava l disc ipline, 
learn ing Navy customs and traditions, preparing to be an officer. 

Next, the Cadet got hi s CPT flight training, completing 30 hours 
of solo time. H e -vvas at a CPT base for two months. 

From CPT he entered one of the Pre-F light chools, where, 
a long with furth er classroom work he became a stronu ru rro·ed 

' ~ b' bb 

athlete able to hold hi s own in endurance with anyone. Sports, scien-
tifically. desi.gned to ach ieve fo r him thi s stage of phys ical condition, 
were ht s datly fare. He boxed, wrestled, ran heart-break ing obstacle 
courses, went on 20 mile marches, swam fully clothed. 

When, after three months in Pre-F light, the Cadet entered Pri­
mar?' .Flight Training at one of the I~ stati ons of the Ai r P rimary 
Trammg Command, he was prepared for intensive fli rrht work. In 
?is three months. of prit:nary, the student got 72 to 85 h~urs ~ £ flying 
m Ryan or Boemg tramers. 
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Then came Interm dialc Fliah Trainin at one of the two huge 
. \ir ."tati 11 at I en acola . Fla., or orpu hr i ti . Tc...'\:. Intermediate 
al. o c n:umcd three m nth and brmwht the adet hour of fl ight 
lim lo well o,·cr 200. Aft r finishin thi pha e the adet got hi 
win f old. and wa commi ion d an En ign. 

_·ow. th • ad t neared the end oi hi - t ra inino- and entered one 
of th m ·t important taae~-. \ir perational Train in a-. Entering 
thi. pha~e . th ·adet und rtook to b com a peciali t in a di tinct 
cat or · of ai rcraft. 11 abilit ie he had demon trated 
d urina hi q month h w nt into F i hter Torpedo 
DiYe B mbin o- b n ·ation. Tran rt, Bambino-, r Patrol Bomb­
ina t rainin o- . 

:\ fter ome work in X rth American· · T xan acl ,·ancecl trainer 
he fl ew. ace rclin o- to hi p cialty. the 'rumman A ,·enae r torpedo 

· b mber: D uo-la Dauntle · . Brew ·ter Buc anee r. urti H 11-
di,· r el i,· -bomber: the rumman \\"i ld at or \ ·ou ht r air fi ahter; 

'o w liclatcd atalina or ~Iartin ~Iarin r patrol bomb r · ought 
1· in rfi her or urti eaa ull ob· n·arion plane · an · of a number of 
tran ·p rt type f a number of othe r type in the .above cate-

FOR NAVY HIGH ALTITUDE FLYING 

H ere in a test chamber, Navy cadets Jea rn to use high altitude oxygen masks, under 
simulated conditions. A doc tor administers oxygen to a cadet who has passed out 

a t " 1S,ooo feet." 
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BOEING AVY TRAINER 

Th e zS-3 with 22 0 h.p . onlinenta l engine. 

go ri es . Broa ll y, he either trained in carr i ·r-ha.'l'd p rat ion r ea­
plane operat iun. T raining carri r · w '1' maintained on the Atlantic 
and Paci flc and on the reat Lake . 

J t was in \ir O perati onal that th ·auet l arned the actual prac-
tices o f aerial \:Var in hi · specialty. The car ri er pilot learned to land 
and take off from carri er deck. . a highly speciali zed art. F irst h 
made s imulated carrier landings on strips marked off on land, then 
tackled the real thing, the most difficult land ing operation in av ia­
tion- bringing hi s hip down on the re. tricted flight deck of a 
moving carrier. 

If he was in a seaplane, the Cadet was catapulted into flight in 
one of the observat ion plane types which operated from cruisers and 
battleships at sea, first from catapults on land, then from catapults on 
the decks of ships rolling in the sea. Along with the patrol bomber 
pilots, he a lso learned landings and take-offs on the surface of the sea . 

The patrol bomber Cadets learned to operate the huge, multi ­
engine flying boats and perfected the teamwork so necessary between 
the large crews of these craft. 

The carrier students learned the techniques of dive or torpedo 
bombing, or fighter plane tactics, as the case might have been. They 
worked in sc1uaclrons of. varied size, learned defensive and offensive 
mass maneuvers, and individual combat tactics. They learned, if 
they were in bombers, the techniques of high-level, glide and clive 
bombing. 

After two to three months in Air Operational, the Cadet had com­
pleted hi s training, and was sent forth to destroy the enemy. How 
well he succeeded, as a result of Navy Flight Training, was rt>cnunted 
in Chapter IV. 
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The .\: a\·y al o t rained liuhter-than-air pilot and crewmen at two 
.ch ol , one al Lakehu r t, . ·. J .. the other a t ~vloffett Field Cali f.. 
to operate h n n-ri id blimp which were o ucce ful in fend in 
off and destro\·inu :-\xi ubmarine eekinu to knock out the nited 
:\a ion · I y d · ·troyin ocean tran port of foo d uppl ie and m uni ­
ti on.. I r O W well the ·e lighter-than-air chool t ra ined their tuden t 
wa: reAe t I in th fact that of the thou and of e e\ convoyed 
hy X a\·y bl imp duri ng the fir t I - m nth o f war on\ one hi p 
was lu~ t l nemy ubmarine . 

Prepa ri n~ fo r e e ry conti n ency. the l\~ a · , throu o-h the 
.\ ta ri m! r p: b an t rain inu eaplane lid r p ilot . L'< PT gl ide r 
:chools wcr · u ed fo r prel iminary t ra in in , a fter which the tudent. 
went to a(h·a nce I tra in ing . Enl i ted men elected f rom fleet a nd ho r 
esta hli:'hnP nt went th rouo-h \icier train ing to become g lider co-piloL. 
whil , s me l\ Iarine r p pi lot . af ter completin o- the Intermedia t 
j.' Jig h t T ra in ing. tagc of re ular Kava! F li o-ht T ra ining , took advanced 
g lid ' r tra ining a nd became u\ ider fi r t p ilot . 

Th r ucrh u t the . \ via tion Cadet ' tra ini ncr man tudie not m en-
li nP I aboYe w r c m pha ized . Gunnery recei eel great empha i . 
:'\avy t ra inin o- h i f. knew that the fi ne t pi lot . i a liability if he 
ca nnot : h ot \\' II. T .ikewi e, the k11ew that the mo t accompli heel 
rad i ma n o r machin i t mate, fl in in the r a r eat of a eli \ e o r 
to rpedo bomber , mu. t be an exper t mark man with the high \ elocity 
o-un : in tail ed in ::\avy plane . E ffi ciency of the Navy aerial gun­
nery tra in ing was apparent f rom battle action r eport . 

Ine timable cred it fo r the avy s air victories in the first year 
o ( war was handed to the enli ted per onnel which repaired and erv-

BOEING AT-15 CREW TRAINER 

Built of plywood and fabric over steel tubing it was designed for flight crew 
training. 
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THE BEE HCRAFT AT-ro 

A transitional tra iner for mu lt i-engine bomber pilots of lhe Army Air F orces. 

iced the plane in the battl ar ·a . 
Navy's technical ch ol. d ubi cl as gunn r 
fliaht duti es. 

men tra ined in the 
r perf rmed other 

1:::> 

On these t chnicians- th thousand train d in I9+- and the 
roo,ooo to be tra ined in I9-J.3- the ~ avy and the nation were placing 
great dependence in the flght f r YiCtOry, and p a 

A whole n w program o£ tra ining was under way fo r 
Guard Aviat ion. By July , 1943, there w re to 1 e m r commi -
sioned Coast Guard av iato rs and r6o m re enli tel av iation pilot . 
These aviation pilots wer drawn from the enli t~d rank~ of the 
Coast Guard. They were sent to Pensacola, F la., 111. g roups of 20 

in each monthly class. T he only requ irements fo r these young men 
were that they be under 27 years old and had finished hi rrh chool, 
had their commanding officer 's recommendation and were able to 
pass the flight physical examination. Young men, having these quali­
fications, were then selected by Headquar ters fo r the next class at 
Pensacola. Designation as Coast Guard Aviator was open to all 
officers of the Coast Guard, Reserve and Regular, who could meet 
the age and physical requirements fo r assignment to the aval Air 
Stat ion at Pensacola. 

The Academy of Aeronautics operated by Charl es S. (Casey) 
J ones at New York Municipal Airport , La Guardia Field, expanded 
its program, with increased facilities for the all-out victory effort. It 
had an Army contract to train enli sted men as air mechanics, and 
most of its facilities were devoted to that enterprise. The Academy 
hangar at the airport was turned over entirely to that work and the 
Academy dormitory, used as a barracks, was supplemented by quarters 
for the trainees in several nearby apartment houses. The Academy 
received the Efficiency banner of the First District, U .S. Army Air 
Forces Technical Training Command, for operating the most efficient 
civilian mechanics school in the district. Under a new set-up, to make 
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' rmy a ir m chanic · available more quickly for acti \·e en·ice 
pr gram at th .~\cademy wa on a e\·en-day week ba i with cia e 
op rating in three . hi it · hrourrh a --t--hour day . Throuah he join 
C'ITor L i h C ... Departmen o f Educa ion th Board of R e ent 
of tile ."tate i :\cw York. the Cnited a e ivil en·ice, and the 
.\rnl\· .\ ir Fore . . additional men and me women war mechanic 
w r trained . her o- roup~ . including women a wc11 a men, were 
trained fo r .\m rican . irline in it - nlar d pr ram with the 
.\rmy .\ir F rcc · .-\ir Tran. p r ommand. The . ademv a\ o 
c n inu d to otTe r course. in air raft d ign and c n t ruction to 
i\·i\ian . The cur ri ulum almo_t identical wi th that f the depart­

m nt f aeronautical enoineerinn- in the pa r n in t itution The 
]one: . chool of . \ cronautic . pr vided c mplet theor tical 
and train ing in ngine rina labo ratory w rk. 

ro Inclu ·tr ie Technical In itu Lo . naele al i f. aea red 
it traininrr and in true i n pron-ram d o er to the war effort with 
c n tr uction of add itional bui ldina . in ta llation of new equi pment 
and addition of everal new inc:truct ion cour e pa rt of th 
fa ilitie wer ' nt ra ted lo the Army Air Fore T hnical Train­
in rr mmancl. The In li ule broadened it own trainino- proo-ram, 
mak ing it a \·a i\abl to men and women \ ithout pr viou ai rcraft x­
pe ri en e. T hou a nels of luclCnt wer tra ined f r ai rcra £t emplo -
ment through 1\ ero Tech · home tudy mod rn a ir raft con truction 
cour e and mploy c of the indu tr) in I'"' nited and 

a nacl ian plant al. received in truction throuo-h th i 

BEECH BOMBER TRAI NING 

Army AT -II Beech craft bomber trainers take on cargoes of practice bombs at a 
field in Texas. 
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:\ T ACADEMY Of AER O.:\' AL'TI C'. ' 

Drafting roo m at the schoo l at L a Guard ia F i ld , N w Yo rk . 

help a ll eviate the shor tage f eng ine mechan ic · th · It t. titut c intn, ­
cl uced a h rt, in tcnsiv training oursc of I w ck . . 

A irport G rou nd . choo ls, Inc., H oll ywo d, 'a li f., douhleo facili ­
t ie and operated wa rtime accclcrat ·cl schcdu l t ra ining .~ round 
in structors for inst r11 tion wnrk ;tt lll il ita.ry, nava l a nd 1 ri vatc sch ols. 

/\merican chao! of ircraft Instruments, .;J ncblc. a lif.. \\'ith 
expanded fac ilities gave ·ours : to both men a n I wom n in in tnt ­
ment maintena nce. 

The Aviation Inst itu te of Technology, Long I land ity, New 
Yo rk, owned and ope ra ted by h ·ank A mbrose, increa eel faci liti e by 
add ition of a six-story barrack , a mess hall and shor spac , 57,000 q. 
ft. tota l, to be used exclu ively I y enli ted men of th e A rmy A ir 
Forces. T he Aviation I n titute o f Technology wa. awarded the Ban­
ner Award for efficiency by the Army A ir Po rces Technical Tra ining 
Command. T he school was approved by the ew York State Board 
u f Education and the C. A ./\. fo r in structi on o f airplane and e1w i m· 
mechanics, and was training specia li sts fo r th e .1\rmy A ir Forces, ~· it h 
approximately roo in structors. 

Ca l-Aero Academy, n~a ri o •. Cali f., M ira Loma Plight Academy. 
( )xna rd, Ca li f. , and Polans f<' ltght Academy, Lancaster, Ca li f. , a ll 
ope rated by l\l[a jor C. C. ·Mose ley, devoted theit' entire faci liti es tn 
milita ry pi lot trainin.g. . ' ince ' th eir estab lishment in July, 1939, th e 
schools' cadets and Inst ructors had fl o·wn approxi niately 2" ooo ooo 

I f1 . f I. J • ' miles for each cac et y mg ·ata tty. O ne hundred and ten araduates 
had been avvarded Disting uished Se rvice Crosses, Distinaui ~hed F ly­
ing Crosses, S ilve r S tar ~eclal s, Purple H earts, A ir 

0
l\!Iedals and 

mention in dispatches clunng the first year of war. S hift of th e 
Po~a ri s p lant from British to ~merican training made possible the 
ass tg nment of Cal-Aero exclusively to primary training for the A ir 
Forces instead of carrying on both primary and basic training at 
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i.hat :-chuol. a!-. era and 'lira Lama handled prima ry t raining . 
. end ing raduat . into Polari for ba ic work. \\ omen maintenance 
mechanic and women flyin in tructor attended the chao\ with 
addit ional women cheduled for taff work . n in tructor ' ref re her 
school for flyer wa maintained by the three fl yin chao!- while 
thl' " ' m n mechanic were iven traininu at he Curti -\Y r iuht T ech­
llical Tn titute al a operated b · 1\Iajor ~fa el y. urt i ·-\ r i ht 
T ·d111 i al I n titute Glendale, lif.. had it bio-ue · t yea r ince it. 
t·:tahli hm nt in 1 -9· Traininu o[ civilian · in av iat i n mechani s 
and aeronautical twine r continued on a larue cale in conj unction 
with an ex pan ion in traininu .\rmy . ir f rc techni ian · . Break­
ill a trad ition that had ~-xi ted ince it f undinu. urt i -\1 right 
T ch opened it do r to ,,·omen. They were tra in d both fo r main ­
te na nce work on A rmy trainin aircraft u ed in the three i ter 
fl y ing chool and for out ide emplopnent . pa rticular\ a aeronauti­
cal ng ineer in a ircraf t factorie . urti -- ri ht T e h opened the 
lir t civ ilian parachute maintenance chao\ in the nation fo r nn 

ir Force p r a nne!. • nother developmen t ' a the tra ining of 
Latin-A meri an tud nt from - I nation in ited by the Civil 

ronautic uthori ty to the .,. nited tate fo r thi \ a rk. \ large 
hin e civilian nrollm nt al a wa trained. 

ali fornia F lyers chool of eronautic In o-le\\ ood , Calif., di -
·ontinued civilian fli aht and mechanics training for the duration o[ 

AT CU RTISS -W RIGH T TECHNICAL INSTITUTE 

Mechan ics students working on onr of the school 's specia lly co nstruct ed tra ining 
jigs. 
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AT CASEY JONES CHOOL OF AERO A TIC 

Aerona uti ca l engineering sludenls a t wo rk on a dy namometer. 

the war, devoting all fac iliti e to A rmy A ir I• _orce. m cha ni_cs t ra ining . 
Dall as Aviat ion School, Dalla., T x., tratned c mmerctal tud:nl 

and 2so others in a War T ra ining ervic program. It al tram d 
A rmy cadets a t Fort W orth and _B J_"ady. . . __ . . 

E mbry-Riddle School of . ~Jat iOn , 1\ltamJ ,_ l•la. , con~1~1 u ed 1t 
expansion program for the tram_mg. of r~rmy pilots, techmc 1a~ s and 
civilian aviation workers. In M.tamt , enl1. ted men \\·ere learnmg to 
become eng ine mechanics, electricians, we lders and sh et meta l 
worker . A t Carlstrom and Dorr F ields in A rcadia, F la ., and at 
E mbry-Riddle fo"ielcl , nion City, Tenn. , A ir Forces cadets were 
given primary fli ght training . R \I• cadets received flight training 
in Riddle Field, Arcad ia, I-" la., under the Briti sh curriculum . A t 
Chapman Field in Miami and at the seaplane base on the MacArthur 
Causeway, private and C.P.T.P. students received flight instruction. 

The Casey Jones School of Aeronautics, Newark, N.J., occupied 
eight buildings in its expanded program as compared with one floor 
in a small building when it was started IO years ago. Like the 
Academy of A eronautics it operated on a three-shift, seven-day 
week, 24-hour-a-day schedule to expedite the training of mechanics 
for the Army Air Forces. While most of the school's faciliti es were 
devoted to that effort, the aeronautical engineering department still 
offered courses to civilians with a curriculum developed over a decade 
providing a complete, practical course in the engineering field . vVith 
the cooperation of the U .S. Department of Education, the Board of 
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Edu.::ation o i the tat of . ·ew Jer-ey . he C. . iYil erv1ce and 
"the .\nm· :\ir l~orce . ciYilian tuden . bo h men and women were 
trained in a number of peciali. t onrse- fo r en·ice in war indu trie . 
. ·cv ral g roup were trained . too. fo r job. wi th American A irline 
fo r it expanded cn·icc · in conjunction with the rm · Air F orce 
.\ir Tran. port ·ommand. A rrroup oi roo p icked ouna men from 

untrie outh of the ·nited tate at ended the hool fo r aero-
nau ical in tructi n a a part of th ,oYernm nt croocl neighbor 
p li y. 

L odwi k :\ viati n ~[i li tary :\cademy. :-\\-on Park. Fla . operated 
r th ec nd ,·ea r a a pnmary iuh train ina ch ol for cadet 

f the .\ rmy . \i~ Force expanded in ize and cope. New barrack 
huildincr " . rc c n tructed alona ide he hotel barrack , and addi­
tional cia: . -room · were added to the fo rmer c untry lub converted 
into a round . cho I quarter . . new eel han o-ar wa rected at the 
main airport. and additional auxiliar · fi ld "·ere acqu ired . The 
. ch o l be~an ope rat ion under \\ a r Department ontract in ctober, 
I ..J. T. 

:\ew Fngland . ircraf t chool B ton l\Ia . expanded acti' itie 
pr Yi dc facilitie and taff fo r trainin memb r f the 

A ir F rce T chnical Trainina detachment. Th 
ommomYealth Airport \\·a tra inina in add ition to civilian i il 
ervice em ployee f r the rmy . ir F or e and women a technicians 

for 1 orthca t irl ine . 
Parks 1r olleae Ea t t. Loui Ill. wa till expanding 

fac iliti t take ca re of the wartime need fo r training pilots and 
m cha ni c fo r the .:-\ ir Force . B) April r I9..J. . approximately r ,6oo 
aYiat ion cadet were to be con tantly in t rai ning at the fl\ e in titu-
t ion ope rated unci r the mana<Tem nt of liver L. Parks. Beside 
th e home school at Ea t t. L oui · the re wer the labama Institute 
of . \ ronautic at Tu cal o a· the Ii ouri In titute of Aeronautics 
at ikeston · th ::\Ji si ippi In titute of Aeronautic at Jack on ; 
and the recently e tab li shed ape In titute of Aeronautics at Cape 
Girardea u , JVIo. In addit ion to flight t raining for sen icemen , C . A 
\\·ar servi ce training was being carried on at Tu ·ca loo a for a group 

LODWICK AVIATION MILITARY ACADEMY 

Continental-powered Boeing trainers on the flight line a t the school 111 Avon 
Park, Fla . 
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RYA:'>l HOOL OF AERO:\:\ TI 

Flight lin ' a l lh schoo l in Tuc on , Ariz. 

of app roximately 70 student . t Parks A ir \l ege a sizable d -
tachment f rom the :\ rm y ir I•orccs received m chanica! training 
in a ircraft, a ircraft engines and propell ers. Pa rks t\ir ·all ege al so 
mainta ined its school fo r civilian offering four cour.· e , each o f 
which speciali zed in one of the maj or fi elds o f aviat ion. These course 
required for completion two or two and one-q uarter yea rs . F rom 
the attack on Pearl Harbor up to the end of 1942, 162 m n were 
g raduated from the civi li an school. A check, made in f ebruary, 19-1-3· 
disclosed that each of these 162 men, exc pting two who lost their 
li ves in an automobile accident, were engaged actively in work of 
strategic importance in the war effort. f\ postwar planning hoard 
for the Parks organ izati on had a twofold objective: T o bridge. for 
the more than 1 ,200 cmployee·s, the gap between wartime and postwar 
activity, and to make usc of the technical ability represented in thi s 
group in the furth er development of aviation. 

Robertson Aircraft Corporation's mechanics school division had 
in training hundreds of enli sted men of the Army Air Forces north 
of Robertson, Mo. At the same t ime a Naval Av iation Cadet train ­
ing program was under way in conjunction with \ .Yestminster Col­
lege. Robertson also operated an elelnentary CPT training program 
at Fulton, Mo. Facilities were being expanded as the size of classes 
increased. 

Roosevelt Aviation School, Roosevelt Field, Mineola, N. Y., com ­
pleted 16 years o f teaching flying and aeronautical mechanics . The 



THAL ·1. 1 
; FOI{ \\ AR . L TI 

ci,·il _chool a\· · ra~<cd appwximately 400 tudent , and a corp o f om 
hOO m n from the .-\rmy Air Force- wa in train ing con tantly a 
;n·iation me hanic ·. The chool pecializcd in an a irplane and eno-ine 
mechanic cour e which prepared for the te t i,·en by the Civil 
:\ r nautic . \uth rity for the aircrait and ai rcraft ncrine certifi ates 
ni competency. 

l yan chool f \ cronaut ic ·. . an Di ao . al i f., u pended it : 
Lindber h Field op ration o c mply with the military r que t · to 
m ,. fli ht in tructi n out of the " combat zone.' .-\11 R yan trainin(f 
wa o-in:n at the h r two military trainin ba e near Hemet, 
Cali i., and Tu on . . riz. . a re ult, the hool cea ed ommercial 
traiJlm of pil t , air ra[ mechani and no- ineer for the duration 
a nd c nc ntrated on the trainin f • rm · primary pilot . The Ryan 
- ch I c ntinued t expand it affiliate, th Ryan .:-\ eronautical In ­

whi h ff red pecialized home- tud · in truc tion in ae ro-
nauticaJ draft ina and eno-inee rin o- , tre anal · i ·, a ircraft pO\\ r 
p lan t and aircraft c 11 truction and maintenanc . 

·afa ir Fh·in (f School. Ro e\'elt Fi ld . :\I ineola . :0J. Y .. aft r 12 

y a r f pe;.at ion in the • • ew Y ork ar a dtl to the exigenci e of 
th wa r wa: f reed ro hift operation t th unbury . irp 

unbury, Pa. The chool. fo r the conveni n e of Jew York 
student , maintained headq~arter at 4 - R o kef ll er P laza ew York. 
a nd in addit ion t the air port operation conducted the complete 
model un Valley Camp equipped with b~rrack to hou e 300 

tuclents a well a around chool and r creat10na l fac ili tie at un-

:\T STEWART TECH NICAL SCHOOL 

In th e aircraft enginP o\·rrh aul department. 
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bury. 'a(air p repa red s tud nt f r all pilot cour e , including the 
hig he t g rade of li cen s on land or eaplane . The school contracted 
w ith the Go, ernrn ent to train tuclent fr m 1 • w York n1ver ity 
throu gh the ivil i\ ronautic : \drnini tration \ ·ar Training erv1ce 
a nd a l o cro country trainee and in tructor . 

partan . cho I of er nautic Tul a Ida ., gave flying training 
technical g r un d t ra ining, maintenance an I ov rhaul programs. In 
additi on to it civ ilian tra inin r, the chool had tw 'nited tat 

rmy ir Forces fl y in rr tra ini ng det:achm nt at Tul a and ).Iu kogee, 
O kla. , ope rated a B ri ti sh fl y ing training cho I at l\Iiami Okla. and 
had a la rge A ir Force mecha ni c training detachment at Tul a . 

pa r tan inaug urat d a s ix-day week cia schedule to peed up 
t ra ining of pilot , w ather fo reca ter , a irc raft in trument tech­
nicians, radi o technicia ns, aeronaut ical engin er , maintenance ngi­
neers, mechan ic · and a ircraft a embly work rs, expand ing all it 
faci liti es. E nrollment in civilian clas es pas d the 6oo marl<. More 
than 3,500 hours were fl own in Niay, more than 3,6oo· in June and 
a lmost 4,000 in July . 

Stewart Technical chool, Tew York, cl otecl it mechan ic facili -
ti es to the training o f techni cians forth - rmy ir l ·o rce . ,roup 
of enli sted personnel reported periodicall y t take the a ircraft engine 
overhaul mechanics course and a detachment of the A rmy \ir For es 
T echnical Training Command wa stati ned at the sch oL T he train ­
ing of civilians in a ircraft mechanics wa tem pora rily suspended al­
though the aerona utica l d rafting, includi ng deta il des ig n cour. e wa 
still open to them. The schoo l was chartered by the R egents of the 
U niversity of the S tate of N e,,· York in I9 Li-· 

E. vV. W iggins A irways, Inc. , operat ing flig ht .school a t Co ncord , 
N . H ., and Columbia, Ivio ., and a Government-approved m echanic 
school at Nor wood, Mass., trained approx imately 750 pilots f or 
Army and N avy at its fli ght bases during 1942, a nd about roo 
mechani cs at the Norwood base . 

' 

THE ST. LOUIS PT -23SL 

An Army primary trainer built by St. Louis Aircraft Corp ., and powered by a 
2 2 0 h.p . Continental engine. 



CHAPTER VII 

GOVERNMENTAL ACTIVITIES 

Work of the Federal Bureaus-The Civil Aeronautics Administration 
-Civil Aeronautics Board-Division of Commercial Affairs-Di­

vision of International Communications-Federal Communica­
tions Commission-Fish and Wildlife Service-Inter-Ameri­

can Defense Board-National Advisory Committee for 
Aeronautics-The National Inventors Council-Petroleum 

Administration for War-Reconstruction Finance Cor­
poration-Smithsonian Institution-D. S. Forest 
Service-D. S. Public Health Service-D. S. 

Weather Bureau-War Production Board. 

D URING the first year of United States participation in 
World War II the Federal bureaus increased the scope of 
their work and took on new tasks of solving the prob­

lems and administering the many activities connected with the all-out 
prosecution of the war. Accounts of the work of the individual bu­
reaus follow: 

The Civil Aeronautics Administration 

Activities of the Civil Aeronautics Administration in 1942, all 
closely geared to the war effort, were summarized under four main 
headings-airways, airports, airmen and air safety. The Airways 
system, built, maintained and operated by the C.A.A., play~d a key 
role in wartime aviation. Aircraft movements along C.A.A. routes 
were almost quadruple those of 1941, totaling about 9,ooo,ooo. Of 
this total, approximately 8o per cent was military traffic by Army, 
Navy, and Coast Guard planes. C.A.A. control of this traffic was 
extended from "ramp to ramp" with the taking over of control towers 
at 70 airports, at the request of the Services. Fifty additional towers 
were scheduled to be taken over by the summer of 1943. 

To provide an adequate complement of traffic control personnel, the 
C.A.A. conducted an intensive training program. During the last half 
of 1942 alone, more than 6oo men and women began courses designed 
to qualify them as airport or airway traffic controllers. The opening 
of nine new airway traffic control centers during the year also created 
a need for personnel in this field. In the same period, more than 200 

controllers already employed were given refresher or advanced 
145 
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training to lit tlll'm for additional responsibilities. Hundreds mon· n f 
:\ rmy and Navy personnel were trained in traffic control. It ctlso wa~ 
necessary to train replacements and additions to the staff of aircraft 
communicators. Between July I, 1942, and May I, 1943, the training 
quota for this type of work was I ,200. C.A.A. airways communica­
tions facilities also were expanded in the international field of opera­
tions. To the transatlantic station m·ar 1\ew York were added 
intercontinental transmitt<.·rs at New < >rleans, San Francisco, and 
Seattle, serving :\rmy and ~avy needs in this global war. 

Approximately $2oo,ooo,ooo was appropriated to the C.A.A. for 
construction or improvement of airports during the fiscal year ending 
June 30, 1943. This brought total funds authorized since the be­
ginning of the Defense Landing Areas program in October, 1940, to 
$339,333,050 for work at 668 sites. At the beginning of 1943, how­
ever, the War Production Board, as part of a general policy cur­
tailing construction, revoked priorities and halted work on 41 C.A.A. 
airport projects, having a total cost of $23,58s,os6. 

Three phases of C.A.A. activity concerned airmen-pilot training, 
pre-flight aviation education and research on the selection and training 
of pilots. Originally termed Civilian Pilot Training, the first became 
the C.A.A. War Training Service during 1942. At the beginning of 
the year, negotiations were under way to integrate C.A.A. pilot train­
ing facilities more closely with the needs of the Army and Navy Air 
Forces. As far back as September, 1940, students had been pledged to 
make themselves available when needed by the Services, and before 
Pearl Harbor some 20,000 trainees had entered the Services, but with 
the United States actually at war a more direct tie was necessary. In 
June, therefore, arrangements were put into effect whereby all C.A.A. 
trainees would be enlisted in the Army or Navy aviation reserve. The 
~avy contracted to supply the C.A.:\.. over a period of a year with 
20,000 men (since increased to 30,000) to be given elementary (and 
in half the cases, secondary) training before going to Navy combat 
flying schools. The Army chose at the outset to utilize C.A.A. facilities 
for training men disqualified for combat flying to become transport 
pilots, flight instructors, glider and liaison pilots. A total of r 12,000 
courses in these fields was scheduled. 

At the beginning of 1943, however, the Army announced that the 
C.A.A. had in training, or enrolled and waiting training, enough men 
to meet its needs in these categories for a year. Eqrollments under 
this plan, already suspended because of the President's ban on vol­
untary enlistments, therefore were halted. At the same time, the War 
Department said that beginning in April, 1943, it would send a "cer­
tain proportion of prospective aviation cadets" to C.A.A. contract 
schools for "special qualification courses." These would include up 
to· TO hours flying instruction, as a result of which "men who arc 
found unqualified for additional flying training will be eliminated 

l 
!r 
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as pilot trainees and will be used in other capacitie~ by the Army Air 
Forces." 

The year 1942 also saw extension of air training to the high schools. 
Some 14,000 high schools introduced pre-flight aeronautics courses 
under a program initiated by the C.A.A. in cooperation with the U. S. 
Office of Education. Groundwork was laid by a C.A.A.-sponsored re­
search project which produced a series of textbooks and teachers 
manuals, and by the throwing open of C.A.A. ground school courses 
to teachers. An experiment in actual flight training was conducted at 
21 high schools, where a total of about 210 students took the regular 
C.A.A. elementary courses, and averaged the same flight grades as 
older lads had been scoring. 

Civil Aeronautics Board 

Activities of the Civil Aeronautics Board changed markedly since 
· the outbreak of the war. Approximately so per cent of the work of 

the Board was connected with that part of the war program in which 
the country's domestic and international carriers participated. Under 
a Governmental policy determined May 6, 1942, for maximum utiliza-

PERCENTAGE DISTRIBUTION OF ALL AIRCRAFT OPERATIONS 
IN THE CONTINENTAL UNITED STATES 

NOVEMBER 1941 TO NOVEMBER 1942 

Prepared by U. S. Civil Aeronautics Administration 
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AT ACADEMY OF AERO TAUTICS 

The students at the school at La Guardia Field, ew York, get praclical experience 
on a n Allison engine. 

tion of faci lities affo rded by the domest ic air ca rrier for the pro ecu­
tion of the war, the Board prepared a plan for the divi ion of a irc raft 
owned by the domestic a ir carriers between those to be retained by 
the carriers for use in scheduled air transportation and those to be 
sold to the Government fo r military operation. It also planned the 
routes and points to be served, and the f requency of se rvice, with the 
limited number of a ircraft retained by the carri ers for operat ions 
essential to the war program. It collaborated and advised with the 
military forces in keeping the wartime air service pattern adjusted to 
the changing needs of wartime commerci al a ir travel ; in the for.mula­
tion of contracts between the military forces and the a ir carriers for 
military transport requirements ; in obtaining and analyzing traffic and 
financial reports for those purposes, and for the coordination of the 
financial results of contract and commercial operations; and in in­
vestigating and preparing reports on special confidential matters. 

The war had a far reaching effect on the safety work of the Civil 
Aeronautics Board, with many new problems, including congestion 
of military and civil air-traffic at a irports and on the airways. T he 
induction of much of the skilled personnel of th.e aviation industry into 
the armed forces resulted in the necessity for greater diligence in pre­
venting lowering of safety standards to an extent which would in­
crease hazards in air transportation. However, while the experience 
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of first officers (co-pilots) was more limited than formerly, it was 
possible to retain as captains men of long experience. 

Shortly after the entrance of this country into the war, directives 
restricting civil flying, other than scheduled air transportation, along 
the Pacific and Atlantic seaboards, were laid down by the War De­
partment and were later supplemented with an order directing the 
discontinuance of all such flying on the Pacific coast. Non-air line 
civil flying along the Atlantie seaboard continued under certain re­
strictions until sometime in August, when all such flying within certain 
defined areas was stopped. Even flying schools were directed to re­
move their flight ot>erations from the established zones. This curtail­
ment of civil aviation was accompanied by a slight reduction in the 
number of accidents of all types from s,s:a6 during the fiscal year 1941 
to 5,493 during the fiscal year 1942. Of the accidents occurring dur­
ing 1942, IIS involved air carrier aircraft. Of these, six resulted in 
fatal injuries, one in serious injury and seven in the complete destruc­
tion of the aircraft. Individual reports covering 532 serious accidents 
were released to the public, and covered all phases of flying activity. 
All accidents reported were analyzed for statistical surveys and group 
studies. Of the total number, 3.2 per cent resulted in fatal injuries; 
an additional 3·7 per cent resulted in serious injuries and 8.7 per cent 
in the complete destruction of the aircraft involved. During the fiscal 
year 1942, 28 public hearings were held in connection with aircraft 
accident investigations; 12 involved air carrier operations and the re­
maining 16 non-air carrier activities. 

Division of Commercial AfFairs 

The Division of Exports and Defense Aid of the Department of 
State after June 18, 1942, became the Division of Commercial Affairs, 
and it continued to administer the registration and licensing pro­
visions of Public Resolution No. 54 approved November 4, 1939. 
Section 12 of the Act required that all ~rsons engaged in the business 
of manufacturing, exporting, or importing any of the articles or 
materials enumerated by Presidential proclamation shall register with 
the Secretary of State. The President's proclamation of May I, 1937, 
was osuperseded by a more complete listing of arms, ammunition and 
implements of war in the proclamation of April 9, 1942. The articles 
listed in this proclamation include aircraft and gliders of all kinds, 
aircraft engines, propellers, essential parts such as wings, hulls, fuse­
lages, undercarriage units, and tail units, and a number of items of 
aircraft armament including gun turrets and aircraft armor plate. It 
was unlawful for any person to export or import any of the articles 
listed in the President's proclamation without first having submitted to 
the Secretary of State the name of the purchaser and the terms of sale 
and having obtained a license therefor. These regulations, however, 
did not apply to Lend-Lease shipments. Licenses were not issued in 
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any case in which it had been determined that the proposed shipment 
would be contrary to the interests of the war effort. During !<)42 two 
special unlimited licenses were issued to the British Ministry of Sup­
ply Mission covering certain exigencies in the international munitions 
traffic. On January I 5, 1943, an unlimited license covering shipments 
to and from Canada was issued to all those importers and exporters 
registered with the Department of State. 1\'Iattcrs pertaining to priori­
ties on aircraft, aircraft parts, and accessories also were handled by 
the Division. 

Division of International Communications 

The Division of International Communications of the Depart­
ment of State was created on August 19, 1938, in order more effec­
tively to meet the steadily increasing problems which confront the 
United States in the field of international communications. In estab­
lishing the Division, the Secretary of State defined its duties as 
follows: 

The functions of the Aviation Section included 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 
(CITE] A) and the Permanent American Aeronautical Commission 
(CAPA). 

Federal Communications Commission 

A total of 6,902 authori~tions for the use of radio transmitting 
equipment in the aviation service, including aircraft, aeronautical, 
aeronautical-fixed, airport control, flying schools, and flight test radio 
stations were issued by the Federal Communications Commission dur­
ing the calendar year 1942. Many of the commercial aeronatdical 
facilities were operating in conjunction with the military forces, and 
the facilities remaining for commercial use were being operated to the 
limit of their capacity. The resultant burden upon the aviation com­
munications facilities serving military and commercial operations ne­
cessitated several changes in the related ad1l.1inistrative procedure and 
regulatory action of the Commission. The changes were made after 
conferences with the War Department, the Navy Department, the 
Civil Aeronautics Administration and other war agencies of the Gov­
ernment, as well as with representatives of the aviation industry. 

More than 500 licensed aeronautical stations were required to 

.• 1 
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fish and wildlife resources during 1942 in the discharge of their 
duties connected with the enforcement of the Alaska Game Law, the 
Lacey Act and the Migratory Bird regulations. Field men of the 
Alaska Game Commission-the Service's operating agency in the 
Territory-found that the airplane was ideally suited for their work 
of spotting illegal fur trapping activities. They traveled I s6.384 
miles by plane during the fiscal year 1942. This was five times as 
much as any other form of transportation used. In addition, em­
ployees of the Service's Division of Alaska Fisheries covered about 
ro,6oo miles in the total flying time of 104 hours while engaged in 
Alaska fishery patrol activities. Of the total, 92 hours of flying was 
done in southeastern Alaska and I 2 hours in central Alaska. Five 
ships comprised the air fleet of the Alaska Game Commission-three 
Fairchilds and two Monocoupes. Two Fairchilds and one Monocoupe 
were equipped with pontoons. They were based at Ketchikan, An­
chorage, Dillingham and Fairbanks. 

Inter-American Defense Board 

The Inter-American Defense Board, an international body re­
sulting from Resolution XXXIX of the Rio de Janeiro Conference of 
1942, composed of experienced Army, Navy, and air officers from the 
twenty-one American Republics, approved three resolutions, initiated 
in its Plenary Committee for Air Defense, which contributed to the 
development of aviation and aeronautics in the Western Hemisphere. 

The earliest of these resolutions, entitled, "Exchange of Air In­
formation," suggested to the Governments of the American Republics 
that they maintain a continual interchange of air information and in­
formation of common interest in continental defense. A second reso­
lution suggested to the Governments the simplification of the required 
legal procedure in order that military aircraft of all countries repre­
sented on the Board might fly with the greatest fre.edom through the 
skies of the Americas. A later resolution to the Governments of the 
American Republics suggested exchange of official visits by squad­
rons of the representative military air forces for the purpose of 
strengthening the bonds of friendship among the air forces of the 
American Republics. 

National Advisory Committee for Aeronautics 

After Pearl Harbor, research investigations leading to the devel­
opment of airplanes and engines capable of operating at higher speeds, 
higher altitudes, ~ith heavi~r loads and over. longer ranges were con­
ducted by the National Advisory Committee for Aeronautics 24 hours 
a day in the Committee's numerous wind tunnels and other research 
facilities. At Langley Field, Va., site of the largest and oldest of the 
N.A.C.A. research stations; at Moffett Field, Calif., in the N.A.C.A. 
Ames Aeronautical Laboratory, strategically located near the con-
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cntrat d Pacific Coa t aircraft manufacturing center · and at the 
ic,·eland 'Municipal . irport where the new . .C. . ircraft En­

gine Re earch Laborator · wa approaching full-capacity operation; 
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bility of the new design to the compressibility phenomena. Here again 
the N.A.C.A. discovered any fundamental design flaws which might 
have been made early in the design of the new airplane, and recom­
mended corrective measures. Supplementing these investigations of 
small-scale models of the new airplane, the N.A.C.A. launched separah' 
studies of various components of the airplane, such as the wing and 
airfoil section, the control surfaces and the engine instaJiation. These 
tests, which might be conducted in several of the numerous N.A.C.A. 
wind tunnels, often provided information not only applicable to the 
particular design hcing investigated, hut of value to aeronautical de­
sign in general. 

At the same time that work was in progress with the various com­
ponents of the airframe of the new design, research would be under 
way to develop the most efficient installation of the engine. This was 
especially important because of the possibility of eliminating largo<' 
performance losses by reducing drag and reducing or eliminating the 
amount of flight test time necessary to make the power plant system 
function as planned. The performance losses could come from the 
great horsepowers necessary to meet the military requirements for tak­
ing off with lar~e loads, for attaining high rates of climb, and for high 
speed. The studies, therefore, had to include superchargers, fuels and 
lubricants, and engine cooling. Facilities at the Cleveland Laboratory 
permitted the N .A.C.A. to simulate conditions encountered by an air­
plane flying at several hundred miles an hour at more than 40,000 

feet altitude with an engine of 4,000 horsepower. Another wind tun­
nel nearing completion at the new engine laboratory early in 1943 was 
to permit' the study under simulated flight conditions of the problem 
of the icing of the induction system of the carburetor, as well as other 
parts of the airplane. 

Supplementing fundamental investigations of engine characteris­
tics, the N .A.C.A. conducted exhaustive studies ,of ignition, the design 
of crankshafts, cylinders, pistons, piston rings and other components 
of the modern power plant. 

When a full-size experimental airplane was completed, it then was 
flown to one of the N.A.C.A. laboratories where it wa!5 examined in a 
large wind tunnel to determine what improvements might be made in 
the aerodynamic "cleanness" of the airplane. This investigation con­
sisted of locating any sources of high drag, such as protruding exhaust 
stacks, radio masts, landing gear, and other irregular contours, and 
developing alternate arrangements having superior performance. It 
was not uncommon for the top speed of a typical fighter plane to be 
increased 30 to 50 miles an hour as a result of changes made on the 
recommendation of the N.A.C.A. 

Following the final wind tunnel examination of the airplane it was 
investigated in flight by the Committee's flight research section. Fly­
ers who were recognized aeronautical engineers, as well as experienced 

-- . ------- .J 
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by the Secretary of Commerce with concurrence of the President. 
The Council commenced operations early in October of that year, fol­
lowing the selection of Council Members and the organization of a 
service staff. Council members comprised outstanding American in­
ventors, scientists and industrialists having wide experience in the de­
velopment and utilization of inventions. Primary duties were: (I) 
Encouraging the public to submit inventions or inventive ideas having 
potential value in the war effort; ( 2) Prompt evaluation of these in­
ventions by a staff of engineers and by a system of technical commit­
tees so that useful ideas might be placed promptly in the hands of the 
military and naval bureaus. 

By March I, I943, more than I35,000 inventions and inventive 
suggestions had been received and examined by the technical staff. 
They came from all parts of the world but mostly from the United 
States. By direction of the Army Chief of S~1.ff, all inventions from 
officers and men in the Services were sent through channels to the 
Council for primary examination. Inventions from Navy personnel 
likewise were sent to the Council. 

Inventions or suggestions thought to be of value in the war effort, 
after review by the Council, were forwarded to the Army or Navy, or 
both, for their consideration and ultimate adoption, if they were found 
acceptable. The appropriate branches of the Army or bureaus of the 
Navy then dealt directly with the inventor in arranging for use of his 
invention. The Council itself did not consider the question of com­
pensation or contracts in respect to the use of an invention or in­
ventive suggestion. · 

Of the 135,000 cases examined by March I, 1943, 30 per cent 
were in the aeronautic classification. They embraced suggestions and 
inventions relating to all types of aircraft and aircraft parts, heavier 
and lighter than air, power plants and accessories, instruments, armor 
and armament, airport and airway equipment and facilities and flying 
equipment such as clothing. As might be expected, only a relatively 
small percentage of the total merited further study or trial. But while 
the percentage was small, the total number accepted was important. 
While war conditions prevented revelation of the details, the im­
portant inventions concerned improvements in the size and perform­
ance of engines and power plant accessories; steam and jet-propulsion 
power plants ; improved and new types of airfoils, control surfaces, 
new. instruments for both aviation and combat use ; instruments and 
in~trument board simplification ; aviation aids, including portable 
b~md-landing apparatus; all types o:farmament, both guns and bombs; 
atrport equipment, both fixed and portable and, of course, new types 
of combat and transport planes. 

Primary examination by the Council relieved Army and Navy of­
ficer.s from this onerous duty, in respect to thousands of useless sug­
gestions. The system of processing promising inventions assured their 
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bein~ given ampl con ideration by the en·ice . e,·eral were found 
acceptable and ome were in u e in the combat area earl in 1943. 
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Tuo many people could not realize that it takes as long or longer 
to erect a plant for making 100 octane aviation gasoline as it does 
to erect a plant to manufacture airplanes. The idea was all too 
prevalent that 100 octane aviation gasoline was "just gasoline," 
or at least that the oil companies, by modifying their ordinary manu­
facturing procedures, could turn out large quantities of it within a 
short time after they received the "go" signal. Actually, 100 octane 
aviation gasoline can be produced only as a by-product of normal 
petroleum refining operations and then only if special and expensive 
equipment is installed. This equipment takes a year or more to 
build. In fact, the average 100 octane plant is as difficult to build 
as a destroyer and takes the same kind of critical construction 
materials-steel plate, alloy tubes, heat exchangers, motors, com­
pressors, valves and instruments. 

Fortunately for the United States, some of the refiners, who 
already had more 100 octane equipment available than was necessary 
to supply the then small market, responded to the urgings of Govern­
ment and commenced the erection of additional equipment at their 
own expense. 

One of the first steps taken by Secretary of the Interior Harold 
Ickes, upon appointment as Petroleum Coordinator in May, 1941, 

was to arrange for doubling the national productive capacity. Priori­
ties for the necessary equipment were granted promptly by the 
predecessor of the W.P.B. Within a few months, as the result of 
joint persuasion of Secretary Ickes and Under Secretary of War 
Patterson, authorization was given for further increases in produc­
tive capacity which would more than quadruple the peacetime output 
of the United States. All this occurred before Pearl Harbor. 

Months before Pearl Harbor, Secretary Ickes had organized the 
technologists of the oil industry to make an exhaustive survey of 
the possibilities of producing immense quantities of aviation gasoline. 
It was on the basis of this survey that the Petroleum Coordinator 
(later the Petroleum Administrator) and the industry were able to 
taRe prompt action to avert what otherwise might have been a catas­
~rophe. Authorization of priorities, however, was only the first step 
1? a production program. The fact that 100 octane aviation gaso­
l~ne could be made only as a by-product of existing refining opera­
ttons made it unwise if not impossible to carry out a production 
program independent of available sources of crude oil and available 
refining equipment. Arrangement was made whereby· the Govern­
m.ent, through Defense Supplies Corporation, a Reconstruction 
Fmance Corporation subsidiary, was able to contract for supplies of 
roo octane over a period of three years. 

Loss of the Dutch East Indies refineries and oil fields was a 
seri.ous blo'Y to the aviation gasoline productive capacity of the 
Umted Nattons. Closing of the Burma Road with its consequent 

. ·-· ·-- ···.- - -- ·- ~ "- -·--·-- - _j 
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during 1942 were large ones. In spite of that, the industry was able, 
by ingenious schemes, to more than triple its output of 100 octane 
gasoline. Moreover it was able at the same time to give the Army a 
better product than had ever been produced before in the United 
States. All the catalytic cracking units except one which had been 
built prior to the war for ordinary competitive purposes by the 
various oil companies were rebuilt and modified in lesser or greater 
degrees to produce aviation base stock, and that one was being con­
verted early in 1943. New ingredients were invented as a result 
of which marked capacity increases were obtained. 

Reconstruction Finance Corporation 

The most extensive domestic procurement program instituted .by 
Defense Supplies Corporation, a subsidiary of R.F.C., was that m­
volving high octane aviation gasoline. In order to assure adequate 
supplies of this most important material, Defense Supplies Corpora­
tion, at the request of the Army, Navy, and the Office of the Petroleum 
Coordinator for War, entered into contracts with substantially all re­
fineries which were, or expected to be, equipped to produce aviation 
gasoline, and in consideration of their agreement to produce aviation 
gasoline on a large scale, the Corporation contracted to purchase their 
production. This production, which was to involve substantially the 
entire quantity of 100 octane aviation gasoline produced in the United 
States and its territories, was to be distributed to the armed forces and 
the Allies. The contracts were made with the cooperation of the Office 
of the Petroleum Coordinator for War. 

With the approval of the President, Defense Supplies Corporation 
appropriated $1,488,6oo for the purpose of training citizens of the 
other American Republics as aviation pilots and technicians. Of 
s:ve~al hundred trainees who were brought to this country at the be­
gmmng of the ~ear, about 40 per cent completed their training and 
retur?ed to thetr h~mes, or were awaiting transportation. A sub­
~tantial number ofytlots completed their training in 1942, and the rest, 
~nst~uctor mechamcs and aeronautical engineers, continued their train­
Ing mto 1943. Advanced courses beyond the training which was con­
templated in the original program were offered to about half of the 
trainees. 

On April 28, 1941, the President allocated the sum of $8,ooo,ooo 
to t_he Fed~ral Loan Administrator for the principal purpose of el!mi­
n~ti~g Axts control, equipment and personnel from Latin-American 
a~r b~es. :'-t that time there were about r s,ooo miles of Axis-controlled 
atr lmes m South America. .By making available American equip­
ment, personnel and :finaficial assistance the Axis-controlled air lines 
i~ ~olivia, Ecuador, Peru and Brazil ~ere eliminated. The Italian 
atr h~e \LATI) flying between Brazil and Europe was eliminated by 
substitution of a better service by an American company with Arrier-
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The succeeding 25 years were extremely slow in the ~luseum 
as far as aeronautics was concerned. It did, however, include an 
original Lilienthal glider, Langley's steam-powered models, and the 
Army's first airplane, which was the \Vright brothers' 19QS-1909 
machine. By 1931 the collection numbered 1,266 items including 
a Spad XII; General :Mitchell's Spad XVI; a captured Fokker D-7; 
a LePere and a Curtiss Jenny and many models of the war period; 
the hull of the Navy-Curtiss NC-4, first to• fly the Atlantic, the 
transcontinental record-breaker Fokker T -2 of 1923; the Douglas 
Cruiser "Chicago" of the Army's world flight in 1924; the Loening 
amphibian "San Francisco" of the 1926 Pan American good will 
flight; Lindbergh's "Spirit of St. Louis"; the first autogiro in America 
and an extensive collection of models of historic and current aircraft; 
original aircraft engines, propellers, and flying instruments, together 
with extensive files of aircraft documents and photographs. Addi­
tions after 1931 included Wiley Post's Lockheed ''\Vinnie Mae"; 
Lincoln Ellsworth's Lockheed "Polar Star'' ; the gondola of the 
altitude record-breaking balloon "Explorer II''; Frank Hawk's trans-, 
continental glider. ''Eaglet"; and extensive series of accurate models, 
largely to the same scale, visualizing the modern developments in 
Army and Navy war craft and commercial air transport. Interspersed 
with these were accounts of the accomplishments of America's 
aircraft pioneers, illustrated with a variety of unique documents and 
specimens. The total volume of the collection was 2,6o9 items by the 
end of 1942. But the most important airplane in the world was 
missing from the collection. 

The first real airplane, the first plane created which was capable, 
and which actually proved capable of flying and carrying a man to 
control it, was the plane which the Wright brothers, Wilbur and 
Orville, invented and flew successfully-the first in history-on 
December 17, 1903. That plane was in England, where Orville 
Wright had sent it several years previously after he had become 
convinced that the Smithsonian was still inclined to credit Dr. Lang­
ley's "aerodrome" with being the first real airplane. The Langley 
machine had been wrecked in an attempt to make it fly only a few 
days before the Wrights flew their machine in 1903. Smithsonian 
reports at various times credited the Langley machine with being the 
first airplane ; thus, while admitting that the Wrights were the first to 
fly, actually keeping from them its official .. credit for being the in­
ventors of the world's first flying machine. 

?n October 24, 1942, Dr. C. G. Abbot, Secretary of the Smith­
soman, published an official bulletin-Smithsonian Miscellaneous 
Collections, Volume 103, Number 8, Publication 3699--signed by Dr. 
Abbot !lnd, to quote Capt. Earl N. Findley in his U. S. Air Services 
Magazme for November, 1942, "giving full credit to the Wright 
brothers as the true pioneers in airplane invention, as freely as for 28 

• ....... ...i ____ _ • j 
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yt.>ar:- it lirmly withheld this credit in favor of Dr. Langley." 
Hecause of its historical importance the Smithsonian bulletin of 

October 24, 1942, is reproduced here in full. 

''THE 1914 TESTS OF THE LANGLEY "AERODROME" 1 

BY C. G. ABBOT 

Secretary, Smithso11ian Instilulion 

NOTE-This paper has been submitted to Dr. Orville Wright, and under 
date of October 8, 1942, he states that the paper as now prepared will be 
acceptable to him if gh·en adequate publication. 

"It is everywhere acknowledged that the Wright brothers were the 
first to make sustained flights in .a heavier-thpn-air machine at Kitty 
Hawk, North Carolina, on December 17, 1903· 

"Mainly because of acts and statements of former officers of the 
Smithsonian Institution, arising from tests made with the recondi­
tioned Langley plane of 1903 at Hammondsport, New York, in 1914, 
Dr. Orville Wright feels that the Institution adopted an unfair and 
injurious attitude. He therefore sent the original Wright Kitty 
Hawk plane to England in 1928. The nature of the acts and state­
ments referred to are as follows: 

"In March, 1914, Secretary Walcott contracted with Glenn H. 
Curtiss to attempt a flight with the Langley machine. This action 
seems ill considered and open to criticism. For in January, 1914, 
the United States Court of Appeals, Second Circuit, had handed 
down a decision recognizing the Wrights as "pioneers in the practical 
art of flying with heavier-than-air machines'' and pronouncing 
Glenn H. Curtiss an infringer of their patent. Hence, in view of 
probable further litigation, the Wrights stood to lose in fame and 
revenue and Curtiss stood to gain pecuniarily, should the experi­
ments at Hammondsport indicate that Langley's plane was capable 
of sustained flight in 1903, previous to the successful flights made 
December 17, 1903, by the Wrights at Kitty Hawk, N.C. 

"The machine was shipped to Curtiss at Hammondsport, N. Y. 
in April. Dr. Zahm, the Recorder of the Langley Aerodynamical 
Laboratory and expert witness for Curtiss in the patent litigation, 
was at Hammondsport as official representative of the Smithsonian 
Institution during the time the machine was being reconstructed and 
tested. In the reconstruction the machine was changed from what it 
was in 1903 in a number of particulars as given in Dr. Wright's 
list of differences which appears later in this paper. On the 28th of 
May and the 2d of June, 1914, attempts to fly were made. After 

1 For an account of early Langley and Wright aeronautical investigations, -
see Smithsonian Report for 1900 and The Century Magazine of September xgo8. 
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acquiring speed by running on hydroplane floats on the surface of 
Lake Keuka the machine lifted into the air several different times. 
The longest time off the water with the Langley motor was approxi­
mately five seconds. Dr. 7-ahm stated that "it was apparent that owing 
to the great weight which had been given to the structure by adding 
the floats it was necessary to increase the propeller thrust". So no 
further attempts were made to fly with the Langley 52 HP engine. 

"It is to be regretted that the Institution published statements 
repeatedly2 to the effect that these experiments of 1914 demonstrated 
that Langley's plane of 1903 without essential modification was the 
first heavier-than-air machine capable of maintaining sustained hu­
man flight. 

"As first exhibited in the United States National Museum, January 
15, 1918, the restored Langley plane of 1903 bore the following label: 

THE ORIGINAL, FULL-SIZE 
LANGLEY FLYING MACHINE, 1903 

For this simple label others were later substituted contammg the 
claim that Langley's machine "was the first man-carrying aeroplane 
in the history of the world capable of sustained free flight." 

"Though the matter of the label is not now an issue, it seems only 
fair to the Institution to say that in September 1928, Secretary Abbot 
finally caused the label of the Langley machine to be changed to read 
simply as follows : 

LANGLEY AERODROME 

THE ORIGINAL SAMUEL PIERPONT LANGLEY 
FLYING MACHINE OF 1903, RESTORED. 

Deposited by 
The Smithsonian Institution 

301,613 

·This change has frequently been overlooked by writers on the 
controversy. 

"In January 1942, Mr. Fred C. Kelly, of Peninsula, Ohio, com­
municated to me a list of differences between the Langley plane as 
tested in 1914 and as tested in 1903, which he had received from 
Dr. Wright. This list is given verbatim below. The Institution ac­
cepts Dr. Wright's statement as correct 'in point of facts. Inferences 
from the comparisons are primarily the province of interested experts 
and are not discussed here. 

2 Smithsonian Reports: 1914, pp. 9, 219, 221, 222; 1915, pp. 14, I2I; 1917, 
p. 4i 1918, pp. 3, 28, II4, 166. Report of U. S. National Museum, 1914, pp. 46 
and 47. 
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COMPARISON OF THE LANGLEY MACHINE OF 1903 WITH THE 
HAM~IONDSPORT MACHINE OF MAY-JUNE, 1914. 

LANGLEY, 1903· HAMMONDSPORT, 1914. 

WINGS. 

SIZE: 11'6" X 2~6" (L.M. p. 206) 

2 AREA: 1040 sq. ft. (L.M. p. 206) 

3 ASPECT RATIO: 1.9(} 

4 CAMBER: I!J2 (L.M. p. 205) 

5 LEADIXG EDGE: Wire r/I6" di­
ameter (L.M. P1.66) 

6 CoVERIXG: Cotton fabric, not var­
nished. 

7 CE:-iTER SPAR: Cylindrical wood­
en spar, measuring 1~" dia. for 
half its length and tapering to I" 
at its tip. (L.M. p. 204). Located 
on upper side of wing. 

8 RIBs : Hollow box construction. 
(L. M. Plates 66,67) 

9 LowER GuY-PosTs: A single 
round wooden post for each pair 
of wings, I34" in dia. 6~' long. 
(L.M. Plate 62, p. 184). 

10 The front wing guy-post was lo­
cated 28Yz" in front of the main­
center spar. (L.M. Plate 53). 

I I The rear wing guy-post was lo­
cated JIYz" in front of the main 
center spar. (L.M. Plate 53). 

SIZE: IO'I I~, X 22'6" 

AREA: 988 sq. ft. 

ASPECT RATIO: 2.05 

CAMBER: x/18 

_LEADING EDGE: Cylindrical spar xYz" 
dia. at inner end, tapering to 1" dia. at 
outer end. 

CoVERING: Cotton fabric, varnished. 

CE:STER SPAR: Cylindrical spar about 
Il/z" dia. at inner end, tapering to 
about I" dia. at outer end. Located on 
upper side of wing. This center spar 
was rein forced (I) by an extra 
wooden member on the under side of 
the wing, which measured I" x IYa" 
and extended to the 7th rib from the 
center of the machine; and (2) by an­
other wooden reinforcement on the 
under side extending out about one­
fourth of the length of the wing. 

RIBs : Most of the original Langley 
box ribs were replaced with others 
made at Hammondsport. (Manly let­
ter, I9I4). The Hammondsport ribs 
were of solid construction and made 
of laminated wood. That part of the 
rib in front of the forward spar was 
entirely omitted. 

LoWER GuY-PosTs: Four for each 
pair of wings, two of which were of 
streamline form measuring I~" x 
3~" x 54" long; and two measuring 
2" x 2" with rounded corners, 3'9" 
long. 

The front wing guy-posts were lo­
cated directly underneath the main 
center spar, 28Ya" further rearward 
than in 1903. 

The rear wing guy-posts were located 
directly under the main center spar, 
JIYa" further rearward than in 1903. 
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12 UPPER GuY-POSTS: For each pair 
of wings a single steel tube ~" 
dia., 43" long. ( J..M. p. 184, pl. 
62). 

13 Front wing upper guy-post lo­
cated 28!/z" in front of the main 
center spar. ( L.M. pl. 53 I. 

14 The rear wing upper guy-post 
was located 31 Yz" in front of the 
main center spar. (1..!\f. pl. 53). 

15 TRUSSING: The wing trussing 
wires were attached to the spars 
at the 5th. 7th and qth ribs out 
from the center ( L.l\L pl. 54). 

UPPER Gn·-PosTs: For each pair of 
wings, two streamline wooden posts 
t•ach 1.1 4" x J.' Y'. ifi" lon~o:. iorming 
an irl\'erted \ ·. 

Front wing upper guy-posts located 
directly 0\'er main spar. 28 1-J" further 
rearward than in I9QJ. 

The rear wing guy-J•ost!> were located 
directly O\'er the main center spar, 
31 %" further rearward than in 1903. 

TRUSSI!'>G: A different system of wing 
trussing was used, and the wing truss­
ing wires were attached to the spars 
at the Jrd, 6th and 9th ribs irorn the 
center. The angles between these wires 
and the spars to which they were at­
ladled were all different from those 
in the original Langley machine. 

CONTROL SURFACES. 

16 VANE RuDDER: A split vane com­
posed of two surfaces united at 
their leading edges and separated 
rs" at their trailing edges, thus 
forming a wedge. Each surface 
measured 2'3" x 4'6", with aspect 
ratio .s. (L.M. p. 214, pis. 53,54). 

17 Operated by means of a wheel lo­
cated slightly in front of the pilot 
at his right side and at the height 
of his shoulder (L.M. p. 216; pis. 
53,54). 

18 Used for steering only. (L.M. 
p. 214). 

19 PENAUD TAIL: This was a dart­
shaped tail having a vertical and 
a . horizontal surface ( Penaud 
~ail), each measuring 95 sq. ft. 
t was located in the rear of the 

main frame. 

20 Attached to a bracket extending 
below the main frame. 

VERTICAL RuDDER: The Langley vane 
rudder was replaced by a single plane 
vertical rudder which measured 3'6" x: 
5', with aspect ratio of .7. 

Operated at Hammondsport through 
the Curtiss steering wheel in some 
tests, (Zahm affidavit pp. s. 6), 
through the Curtiss shoulder yoke in 
some others (Manly letter, 11)14), and 
fixed so as not to be operable at all in 
still others, (Zahm affidavit p. 7). 

Used "as a vertical aileron to control 
the lateral poise of the machine", 
(Zahm affidavit p. 6) as well as for 
steering, (Zabm affid~vit p. 7). 

TAIL RUDDER: Same size and con­
struction as .. in 1903. 

Attached to same bracket at a point 
ahout 8" higher than in 1903. 

' 
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21 "1\'ormally inactive", (L. M. p. 
216) hut adjustable about a trans­
verse horizontal axis by means of 
a self-locking wheel located at 
the right side of the pilot, even 
with his back. and at the height 
of his shoulder. (L.M. pis. 51, 
SJ). 

22 Immovable about a vertical axis. 
(L.M. p. 214, pl.s6, Fig. 1). No 
means were provided for adjust­
ing this rudder about a vertical 
axis in flight. "Although it was 
necessary that the large aero­
drome should be capable of being 
steered in a horizontal direction, 
it was felt to be unwise to give 
the Penaud tail and rudder mo­
tion in the horizontal plane in 
order to attain this end". (L.M. 
p . .zq). 

23 K•:EI.: A fixed vertical surface 
underneath the main frame meas­
uring ,?,'2" in height by 6' aver­
age length. Area 19 sq. ft. (L.M. 
pl. 53). 

Operable about a transverse horizontal 
axis and connected to a regular Curtiss 
elevator control post directly in front 
of the pilot (Zahm affidavit p. 5). 

Imm0\'3ble about a vertical axis on 
llay 28, 1914. only. Thereafter it was 
made mo,·able about a vertical axis 
and was connected through cables to 
a Curtiss steering wheel mounted on a 
Curtiss control post directly in front 
of the t>ilot. 

KEEL: Entirely omitted. 

~YSTE:\1 OF CONTROL. 

24 

2" ,, 

LATERAL STABILITY: The dihedral 
only was used for maintaining 
lateral balance. (L.M. p. 45). 

J.o:~:GtTUDINAL STABILITY: Lang­
ley relied upon the Penaud system 
of inherent stability for maintain­
ing the longitudinal equilibrium. 
"For the preservation of the equi­
librium [longitudinal] of the aero­
drome, though the aviator might 
assist by such slight movements 
as he was able to make in the 
limited space of the aviator's car, 
the main reliance was upon the 
:Pena1,1d t;lil," (L,M. p. 2IS), 

LATERAL STABILITY: Three means 
were usl·d for securing lateral balance 
at Hammondsport : The dihedral 
angle as used hy Langley, a rudder 
which "serves as a vertical aileron" 
(Zahm affidavit Jl. 6). and the Penaud 
tail rudder. The last two constituted 
a system "identical in principle with 
that of Complainant's [Wright] com­
bined warping of the wings and the 
use of the vertical rudder". (Zahm 
affidavit p. 6). 

Lo::-<GITUDINAL STABILITY: At Ham­
mondsport the Penaud inherent longi­
tudinal stability was supplemented 
with an elevator system of control. 
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26 STEERING: Steering in the hori­
zontal plane was done entirely by 
the split-vane steering rudder lo­
cated underneath the main frame. 
(L.M. p. 2I4). 

STEERING: On one day, May 28, 1914, 
steering in the horizontal plane was 
done with the vertical rudder which 
had been substituted for the original 
Langley split-vane steering rudder. 
After May 28th the steering was done 
by the vertical surface of the tail rud­
der (Zahm affidavit p. 7), which in 
1903 was immovable about a vertical 
axis, (L.M. p. 214). 

POWER PLANT. 

27 MoTOR: Langley 5 cylinder radial. 

28 IGNITION : Jump spark with dry 
cell batteries. ( L.M. p. 262). 

29 CARBURETOR : Balzer carburetor 
consisting of a chamber filled 
with lumps of porous cellular 
wood saturated with gasoline. The 
air was drawn through this wood. 
There was no float feed. (L.M. 
p. 225). 

30 RADIATOR: Tubes with radiating 
fins. 

31 PROPELLERS : Langley propellers 
(L.M. pl.53, pp. 178-I82). 

MoTOR: Langley motor modified. 

IGNITION : Jump spark with magneto. 

CARBURETOR: Automobile type with 
float feed. 

RADIATOR: Automobile radiator of 
honeycomb type. 

PROPELLERS : Langley propellers modi­
fied "after fashion of early Wright 
blades". 

LAUNCHING AND FLOATS. 

32 LAuNCHING: Catapult mounted 
on a houseboat. 

33 FLOATS: Five cylindrical tin floats, 
with conical ends, attached to 
underside of main frame at ap­
propriate points, and about six 
feet above lowest part of machine. 

LAUNCHING: Hydroplanes, developed 
I909-I914, attached to the machine. 

FLOATS: Two wooden hydroplane 
floats, mounted beneath and about 6 
feet to either side of the center of the 
machine at the lateral extremities of 
the Pratt system of trussing used for 
b~acing the wing spars of the forward 
~mgs ;. and one (part of the time two) 
tm cylmdrical floats with conical ends 
similar to but larger than the Lang~ 
ley floats, mounted at the center of the 
Prat~ system of trussing used for 
bracmg the rear wings. All of the 
floats were mounted from four to 
five feet lower than the floats of the 
~riginal Langley, thus keeping the en­
tire machine above the water. 
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WEIGHT. 

34 TOTAL WEIGHT: With pilot Sso ToTAL \VEIGHT: \Vith pilot, 1170 
pounds (L.M. p. 256). pounds. 

35 CENTER GRAnn·: J/8" above line CENTER GRAVITY: About one foot be-
of thrust. low line of thrust. 

"Since I became Secretary, in 1928, I have made many efforts to 
compose the Smithsonian-Wright controversy, which I inherited. 
I will now, speaking for the Smithsonian Institution, make the follow­
ing statement in an attempt to correct as far as now possible acts 
and assertions of former Smithsonian officials that may have been 
misleading or are held to be detrimental to the Wrights. 

"1. I sincerely regret that the Institution employed to make the 
tests of 1914 an agent who had been an unsuccessful defendant in 
patent litigation brought against him by the Wrights. 

"2. I sincerely regret that . statements were repeatedly made by 
officers of the Institution that the Langley machine was flown in 
1914 'with certain changes of the machine necessary to use pontoons,' 
without mentioning the other changes included in Dr. Wright's list. 

"3. I point out that Assistant Secretary Rathbun was misinformed 
when he stated that the Langley machine 'without modification' made 
'successful flights.' 

"4· I sincerely regret the public statement by officers of the Insti-
tution that 'The tests' [of 1914] showed 'that the late Secretary 
Langley had succeeded in building the first aeroplane capable of 
sustained free flight with a man.' 

"5· Leaving to experts to formulate the conclusions arising from 
the 1914 tests as a whole, in view of all the facts, I repeat in sub­
stance, but with amendments, what I have already published in Smith­
sonian Scientific Series, Vol. 12, 1932, page 227: 

The flights of the Langley aerodrome at Hammondsport in 
1914, having been made long after flying had become a common 
art, and with changes of the machine indicated by Dr. Wright's 
comparison as given above, did not warrant the statements pub­
lished by the Smithsonian Institution that th~se tests proved 
that the large Langley machine of 1903 was capable of sustained 
flight carrying a man. 

"6. If the publication of this paper should clear the way for Dr. 
Wright to bring back to America the Kitty Hawk machine to which 
all the world awards first place, it will be a source of profound and 
enduring gratification to his countrymen everywhere. Should he 
decide to deposit the plane in the United States National Museum, 
it would be given the highest place of honor, which is its due.'' 
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A VULT EE VENGEANCE F ROM BELOW 

One of th e di\·c bo m bers wit h the Arm y Air Forces . 

U. S. Forest Service 

Forest Ser vice ae rial activities were keyed to the war effort. 
E ng ineering facilities were called upon by the Army Corps o f E ngi­
neers for a large volume of aeri al photography, photogrammetry and 
topographic-mapping work. The Federal and State netwo rks of fo rest 
fire lookout statiens constituted an impor tant part of the A rmy's air­
craft warning system fo r the protection of coastal areas. Before Pearl 
Harbor, the Forest Service had cooperated with the A ir Defense Com ­
mand in aircra ft detection tests and in the development of over-a ll 
plans. By the end of 1942 several hundred lookout stations were 
manned 24 hours a clay by trained observers. 

Of pressing concern tu the A·rmy was the pruteclion o [ coastal ap­
proach areas against blanketing by dense smoke, such as created by 
maj or fo rest fires which could mask the approach of enemy a irplanes, 
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and impede operations of American aircraft. To combat the smoke 
menace as well as to protect vital resources and safeguard against the 
disruption of important communication and transportation facilities 
and war industries, the U. S. Forest Service and State foresters 
stepped up their forest fire protectipn work, and completed emergency 
mobilization plans against forest fire sabotage in the coastal areas. 
The only enemy bomb that landed in the United States in 1942 was 
dropped by a Japanese plane in an attempt to fire the forests in 
Southern Oregon. 

Volunteer pilots and planes of the Civil Air Patrol were made 
available for forest protection services through an agreement with 
the Office of Civilian Defense, under which C.A.P. was organized. In 
several areas the Forest Service and State foresters provided training 
for cooperating Civil Air Patrol personnel in the special types of 
work involved in forest protection, including detection, reporting and 
dispatching practices, forest communication methods, packaging, load­
ing and dropping of cargo, familiarity with terrain and behavior of 
mountain air currents. 

Forest Service experience in dropping personnel and supplies 
from planes for forest fire fighting proved of value to the Army in 
the organization of American parachute troops. Ski paratroopers 
training in the Rocky Mountains also were aided by Forest officers, 
and Forest Service methods of dropping fire fighting equipment by 
means of burlap parachutes were studied by the Army in making plans 
for dropping supplies to paratroopers. 

For the third year, the Forest Service maintained a crew of 40 
parachute jumping fire fighters in the Northern Rocky Mountain 
region, and the "smoke jumpers'' again demonstrated their value in 
meeting the problem of inaccessible fires. They fought or helped fight 
a total of 35 back-country fires during the season. On 16 of these 
fires, for which comparable estimates _could be made, a saving of 
$66,ooo was estimated as compared wtth what control costs would 
have been with ground crews alone. 

The Forest Service supervised the work of a score of conscientious· 
objectors' camps in forest areas. A number of the conscientious ob­
jectors volunteered for training: as "smoke jumpers" in 1943. 

Handicapped by a shortage of fire-fighter manpower, the Forest 
Service relied heavily on aircraft for forest fire control on the 
Superior National Forest in Northern Minnesota. In this area of 
many lakes a small seaplane was used. One or two men, equipped with 
a portable power pump and 6oo feet of fire hose could be flown to 
remote and otherwise inaccessible parts of the forest a few minutes 
after a fire was spotted, whereas a crew of firefighters dispatched 
by trail or boat might require several hours for the same trip. 

An important part of the work of the Forest Products Laboratory, 
maintained by the Forest Service at Madison, Wis., had to do 
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with aircraft research. The Laboratory supplied the Army, Navy, 
and the aircraft industry with extensive data on the design and fabri­
cation of wooden airplane parts. The Aeronautical Board also was 
assisted in preparing aircraft specifications covering such items as 
structural lumber, propeller lumber, plywood, kiln drying, and cold­
setting resin glues. Accelerated drying schedules for lumber for air­
craft stock were prepared. "Compreg," a new material formed by the 
compression and impregnation of wood with phenolic resins, was a 
Forest Products Laboratory development for which an increasing 
number of war and peace uses was indicated. It was developed for 
use in spar plates, propellers, fuselages, and landing wheels of air­
planes. In a highly compressed state, the material had strength proper­
ties comparable to mild steel. A paper plastic for possible use in air­
craft construction also was developed experimentally, which ap­
proached steel in tensile strength. In connection with its work on box­
ing and packaging problems for Army ordnance and lend-lease sup­
plies, the Laboratory prepared new light-weight container designs for 
transport of equipment and materials by air. Requirements and sup­
plies of veneer plywood for airplane construction and other war uses 
were surveyed by the Forest Service during the year, and a check was 
made on the diversion of badly needed yellow birch logs from veneer 
plants to sawmills. 

Sitka spruce for airplane construction was a critical war need in 
1942, and available supplies of spruce of airplane quality in the 
Pacific Northwest were insufficient to maintain the production needed. 
Looking to additional sources, the Forest Service launched a large­
scale project to draw on the spruce stands of the Tongass National 
Forest in Alaska. The Commodity Credit Corporation made available 
a revolving fund to cover field operations of the enterprise, and the 
Forest Service contracted the logging to independent logging con­
cerns, and arranged for rafting the logs to mills in the Puget Sound 
area. On January 15, 1943, the first huge raft, containing nearly a 
million board feet of Alaska spruce arrived at the mill at Anacortes, 
Wash., after a storm-harassed journey of goo miles from the Alaska 
lo~~ing site. Th~ Forest Service set. as a goal the production of 10 

mtlhon feet of high grade logs a month. The project involved many 
risks, both physical and financia,l, but the foresters felt that the risks 
were justified b;Y the need to help "Keep 'Em Flying." 

Forest Service officers were· assigned to a number of other projects 
of direct service to war operations, such as assistance in camouflage 
plantings and revegetation.. of air fields. 

U. S. Public Health Service 

The United States Public Health Service is constantly concerne<l 
with aircraft in connection with its administration of quarantine laws 
to prevent the introduction into the United States of dangerous disease 
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and eli ea e carrier , both human and in ect. E xten 10n of airplane 
traffic to ~II part of the world increased to a great degree the 
dan cr f the introduction into the nited tate of ~xotic insect 
vector of eli ea e and required much addi ional qua rantjne en ice of 
the mo t x pert type at airport o f nt r ·in thi country. Eff01-t were 
d ir cted peciall r to preventin the introduction of ede aegypti 
mo qui toe from a rea in whjch ·ell ow fe , er wa endemic or epidemic, 
and at excludin the noph le aambiae a nat ive of frica and a 
hi hi e cient carrier of malaria. 

Th fundamental principle of aircraft quarant ine \Yere in mo t 
r · pect c mparable to tho e go ernina maritime quarantine, ~xcept 
for the added h alth hazard which air tran port introduced b bring­
ing cr,on into the countr ' before the in ubation period of eli ease to 
which they mi<Tht have been e..xpo ed had elap d. Quarantine mea -
ure in lucl d medical in pection of a irplane pa nger and crews 
up1l mcnted b ·medical ur eillance of per on arrivino· from foreign 

a r a \\ h re a quarant inable di ea e wa pre nt, until the incubation 
pe ri d had pas ed. 

A the pe d and volume f air tra\ el in rea eel , it ' a obviou 

AT MIRA LOMA FLIGHT ACADEMY 

Parachute instruction at the school in Oxnard, Calif. 
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that greater vigilance on the part of quarantine officers became neces­
sary for the protection of infectible ports and areas in the United 
States. 

AJl commercial aircraft arriving at United States airports from 
ports located on the African continent between 16 degrees north and 
12 degrees south latitude, or from the South American continent be­
tween 13 degrees north and 30 degrees south latitude, were required 
to be disinsectized without preliminary inspection, immediately after 
disembarkation of passengers and crew and before baggage, mer­
chandise and mail were discharged. The Surgeon General could 
designate any foreign area as dangerous because of the presence of 
exotic insect vectors of disease. Planes arriving from areas so desig­
nated were required to be disinsectized prior to the discharge of pas­
sengers and cargo. In addition, operators of commercial aircraft were 
encouraged to continue the practice of spraying aircraft in flight as a 
means of safeguarding passengers and flight personnel. 

In order to meet wartime military requirements, the Surgeon 
General was given discretionary authority, when requested by com­
petent military officials, to designate the senior medical officer of an 
Army or Navy air base to serve as quarantine officer for the inspec­
tion and treatment of military aircraft carrying military personnel and 
proceeding on confidential missions. 

At the Miami Quarantine Station a standard procedure for the 
disinsectization of aircraft was developed which reduced to a marked 
degree the exposure time required to kill mosquitoes. This procedure 
relieved both military and commercial aircraft of much of the delay 
incident to procedure previously followed. 

U. S. Weather Bureau 

Practically all developments and changes in the national weather 
service during 1942 were directly for war production or operations. 
In most cases they were closely related to aviation. Radio censorship 
?n weather information required use of codes in advice to pilots dur­
mg difficult landing weather at terminals. The need for national uni­
formity in weather maps and analyses produced the master analysis 
system, under which each six-hout,:ly synoptic collection of weather re­
po~s was analyzed and distributed throughout the United States from 
a smgle analysis center. The loss of personnel to the military services 
req~ired training and assignment of a large number of ·young women 
as airport observers. The tremendously increased manufacture of air­
craft for wartime purposes -required the assignment of Weather Bu­
reau personnel to some of the larger plants to facilitate and safeguard 
test flights. 

Military demands for more detailed upper-air information pro­
duced a much-needed increase in the number of radiosonde stations 
within and beyond our national borders. To meet military transport 

.. ~ 
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radio­
Eight 
Ia ka. 

d v I pment f a il ino--li crht pr j t r which, for the fir t time, 
op rated in dayli o-ht a \\"ell a at ni o-ht. O ne uch in trument wa 1n 
ope ration at the \ \' a hino-ton National irport, and early in tallation 
w re contemplat d f r Chi ago La uardia Field, I ansa eattl e 
a nd an Franci · . 

War Production Board 

Experience in batt! and the plan f th military and naval com-
mand determine the kind and numb r of airplane turned out to 
de feat the en 111) . n December 9, 1942, there was formed within 
the \ \ a r Producti n n ard . the ircratt P rod uction Board, charged 

TAYLORCRAFT ARMY TRAINING GLIDER 
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GRUMMA MARTLET FIGHTER 

Its wings folded, it is being lowered from th e fli ght deck to th e hangar aboa rd 
the Brilish carrier, " IIIust riou ." 

with central control over aircraft production, with th rmy and avy 
represented. The A ircraft Production Board , in turn: set t~p as its 
executive arm the Aircraft Resources Control Office, 111 wh1ch were 
also r epresentatives of the Army and avy. 

As requirements of the Services were set, the demand for planes 
was translated into schedules to produce maj or airplane parts. The 
first schedules worked out were for airframes. The schedules for 
airplane eng ines, propellers and other parts were planned to corre­
spond to the anticipated production of plane . The schedules were 
set after consultation with a committee on which the Services were 
represented. The dec isions were submitted to the A ircraft Produc­
tion Board, and after approval they became directives for the manu­
facturers . 

While airframes, engines and propellers thus were scheduled, 
other components were supplied to the ·manufacturers by the Govern­
ment, including generators, flying instruments and starters. 

The A.R.C.O. was r esponsible for the requirements of the industry 
for materials, machine tools and manpower. In the case of machine 
tools, a W.P.B. order, issued by the Machine Tools Division which 
operated outside the Aircraft Production Board, allocated a substan­
tial percentage of the total output to the aircraft builders. Within 
this allocation, orders for machine tools were graded by the A.R.C.O. 
with respect to urgency. The general direction of machine tool pro­
duction was set by the Machine Tools Division. Requirements for 
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and di tribution of material to the aircraft indu tr ' ere handled 
by the .R.C.O. within the frame\ ark of a neral order and direc-
ti e i ued b · the material clivi ion of .P.B. 

The t k of handling manpower problem of the industr · was 
large! advi or . \ ark of the .R.C.O. ''a ca rried on in do e co­
operation wi h elective ervice and wi h the ifanpo' er Commi -
sian . .R.C.O. for a t the ind try requjrement and ubmitted 
th m to the \ ar Ianpower Commi 

Throughout all the war indu trie nece ar to sub titute 
m re readil a ailable material for tho e which were critical, to 
tandardize he de ian of good bcing produced and whenever pos­
ibl to implif them. \ ith aircraft the job ' a ompl.icated by 

fa tor whi h app a r d le frequently in oth r indu tries. .Because 
ever part of an airplane i ubjected to tre e and train while 
in flight wh n mat rial con tituting the e pa rt ' ere changed, actual 
flight te t of the ub titution i nece ary. imilar trial in action wa 
n e ary ' hen de ign of part were chanaed . Becau e of this clo e 
int rd p nd n e of airplane component the work of conserving 
material \\ a carried on in d o e cooperation ' ith the Ser ices. 

U nd r the .R. .0. wa a unit charaed with finding substitutes 
for a r e material of tandardizina part and implifying both 
part and de ign " ith the cooperation of the Services and the m-

AERONCA MIDGET CARGO PLANE 
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du try . . \ s both branche of the ·ervice agreed on tanda rd · , ma nu­
facturer w re able to produce c mponcnt without re pect to wh th r 
they were to enter . rmy or Navy plan . Thi . re. ult d in . impl ifi cl 
proces e of manu facture and higher output. 

The A.R. . . in Dec mber, 1942, t k v r dire tion of ub t itu-
tions of mater ial . Jn coopcrati n with th it pa -eel up n 
the many pr po a! · f r chang in the u [ mal ria l coming f rom 
Governm ntal an I th r unit Dir ctive n ub titution · w r 
is ued directl y to in li vidual a ircraf t c mpa nie . Th · uper · dcd th 
clauses in the pr duct i n c nt racts t which th y " ere r leYa nt 
that new exchange. f drawing. and other xhibit wer unnecc ary. 

CARGO GLIDER PICK-UP 

A Vu ltee Stinso n Reliant in All -American Aviat ion service picks up th e towline of 
the glider on th e ground at the right. 



CHAPTER VIII 

THE AIR LINES IN WAR TRANSPORT 

The Air Lines Enter the Military Transport Service \Vhile Main­
taining Many of Their Peacetime Activities-American Operations 

Throughout the \Vorld-Higher Performance on New Routes­
The Air Mail Service-The Air Express-Individual Com­

pany Operations. 

T HE air lines of the United States went through many drastic 
changes under the faster tempo of the full-out war effort. 
They were not militarized, as many at first thought they would 

be ; but rather, they were placed under contract with the Services to 
carry on military transport while devoting their remaining facilities 
to civilian schedules. They could carry all the civilian passengers and 
express that their planes would accommodate, provided, of course, that 
passengers and express connected with the war program had priority 
on any plane at any time. 

The domestic air lines had 359 transport planes at the time of 
Pearl Harbor. The Services bought all except 176, and took over 
those being built on orders received from the lines. The 176 remained 
frozen as the number which the lines could use in their regular 
services over the domestic air transport systems. In May, 1942 the 
load factor had been 67.87 per cent, meaning that the planes ~ere 
operating an average of 67.87 per cent of their absolute capacity. By 
the end of the year, the load factor had passed 8o per cent-a very 
high average. During the same period the average daily miles flown 
per plane jumped from 1,200 to more than 1,500. 

When the Government bought equipment from the domestic lines, 
it left them only_ two types, Dougla!? DC-3 and Lockheed Lodestar 
tranSJ?Orts ; and this proved to be a boon, because the lines could 
concentrate their service facilities on the two types instead of main­
taining overhaul and repair facilities for several others, as in the past. 
This, with the higher load factor, developed greater economy of op­
erations, something which the lines hoped to retain after the war. 

While military operations of the lines are described in the chapters 
on the Army and Navy air forces, it may be. said here that the lines 
flew more mileage and carried a greater tonnage in those air cargo 
contract operations than on their regularly scheduled domestic routes. 

1?9 
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The contracts with the Government were on a cost plus basis. They 
covered the entire United States, the North and South Atlantic, the 
Pacific, Alaska, Brazil and Panama. This work was carried on with 
an exceptionally high degree of efficiency, with very few accidents. 
It was extremely good experience, too, pointing the way for even 
higher performance in peacetime operations. 

As the military transport service demanded ever more from the 
air lines, it was realized that if they were to operate all the cargo 
equipment which the Government had available for such operations, 
the lines would have to secure more pilots, navigators, radio oper­
ators, flight engineers and ground mechanics. They attacked the 
problem by setting up the Airlines War Training Institute for train­
ing sufficient personnel in each classification. 

Despite the 50 per cent decrease in e,quipment, the domestic lines 
in 1942 carried 3.532,950 passengers as compared to 4,o6o,545 in 
1941, a decrease of only 4·7 per cent; while revenue miles flown de­
clined only from 133,022,679 in 1941 to IIO,I02,86o in 1942· All this, 
of course, did not take into consideration the actual war service under 
Government contracts which had these lines by the beginning of 1943 
flying men, munitions, medical supplies, food and other essentials over 
the greater part of the earth. The adventurous development of that 
service had to remain shrouded in military secrecy for the duration. 

Postmaster General Frank C. Walker, in his report for the fiscal 
year 1942, made these comments about the air mail service under war­
time conditions : 

"I have visited personally many of our larger post offices and 
Army and Navy mail concentration centers and shall continue to do 
so. On the whole conditions are found to be satisfactory, but the best 
service will be had only through constant vigilance. It is in the inter­
est of the public and our fighting forces that the Post Office Depart- . 
ment shall have complete and exact knowledge as to the handling of 
mail after it has left its hands and has been placed in the possession 
of the military authorities, for it is to the Post Office Department that 
the people look for an adequate and satisfactory postal service to our 
soldiers and sailors. This is understood by and is agreeable to the 
War and Navy Departments. .. 

"Incident to improving the mail service for our armed forces and 
aiding in the problems of the war, the overseas two-way transmission 
of letters on photographic micrb-fi.lm, known as V -mail, was begun 
June 15, 1942· This was brought about as the result of cooperative 
planning and action by the Post Office, War, and Navy Departments. 
The purpose was to conserve cargo space for war material and sup­
plies. As an example of the ~ving of weight and space, a dispatch of 
15o,ooo I-sheet letters requires 37 mail sacks and weighs 2,575 
pounds. When these letters are micro-filmed the 2,575 pounds are re­
duced to 45 pounds and the 37 mail sacks are reduced to I, leaving the 

;::.::;._; ...... ~-----
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'" d pac available for other vital mil itary need . The regular 
d me tic po tage rate apply to \ -mail. 

R al izing the need for a rea onable and uniform ?- ir-mail rate to 
and fron• the per onnel of our armed fo rce out ide the continental 
U nited tate many at ecret tation I approved a modified and 
uniform rate of 6 cent a half ounce. Thi ha resulted in a la rge 
increa e in olume. The former rate rano-ed from 10 cent to 70 cent 
a half ounce. 

E ctiv 1\'Iarch 27 1942 letter ent b · ordinary mail b mem­
b r of the armed force '~ere accorded free transmis ion. Tests prior 
to that time indicated mailing f rom the indi idual members a eraged 
thr e a\ eek. ince that date the average per man ha been more than 
four and one-half letter . 

'The pr blem that confronted the Department in mail transpor­
tation \ ere varied and difficult. There \ a decrea ed ser ice on some 
raih a line whi le other line were di continued entirely. n insuf­
fic ient number of mail torage car made it nece ary to consolidate 
mai l by holding it over o that car might be used to the f ullest ad­
vantage. The rmy and avy found it necessary to take over a 
con id rable number of mail-carrying airplanes. Coastwise and trans­
oceanic mail er ice were great!) urtailed. tar route and mail 
me enger ervice were di turbed to an e.Ai:ent because of the difficulty 
of contractor in obtaining adequate equipment. The Post Office De­
partment contractor had the arne difficulty with rubber rationing as 

_) --- - --

JAPS BUILT IT. WE USED IT 

U. S. Marine Corps and Navy fliers used this pagoda at Henderson Field until the 
Japs wrecked it with a near miss. 
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did private concerns. The cost of mail contracts increased com­
mensurately with increased costs for manpower, supplies, equipment 
and materials. Notwithstanding all these difficulties an adequate 
service was given as is indicated by the very few criticisms received. 

"There was paid to railroad companies during the fiscal year 1942, 
$uo,817,96r, as compared with $ro6,420,136 in 1941. The cost of 
mail-messenger service between post offices and railway stations was 
$7,400,648, as compared with $7,099,634 for 1941. These increased 
costs are due to increased mail volume, extended services, and higher 
rates of bidding. 

"On June 30, 1942, there were 44,623 miles of domestic air mail 
routes, an increase of 1,212 miles over 1941. The total cost was 
$22,775,781, an increase of $2,262,240. Three new domestic air routes 
were established and there was an increase of approximately 40 per 
cent in the volume of mail transported. The number of miles flown, 
8g,4IO,o2r, was 14,(54,813 more than in 1941. A number of transport 
aircraft available for mail service on domestic routes was transferred 
to the military service near the close of the fiscal year 1942, but a 
program for the most intensive use of the remaining equipment was 
organized which permitted the maintenance of essential routes and 
schedules and the transportation of an increased volume of air mail 
with reasonable expedition. . 

"War activities brought increased demands, whtch were met, for 
airplane service to military and naval outposts in Alaska. Contracts 
for service in the far western section of the United States and Alaska 
were relet. The cost under the expired contracts was $175,424 for 44 
routes while the new contracts for the same number of routes will 
cost $214,457, an increase of 22.25 per cent. The route between 
Seattle, Wash., and Seward, Alaska, and five routes operating among 
the Hawaiian Islands were not relet. 

"Our international mail service has been seriously affected but 
through the cooperation of the Army and Navy authorities and the 
War Shipping Administration,. service has been main~ained in a fairly 
satisfactory manner to most albed and neutral countnes. 

"The need for cargo space in connection with the war resulted in 
the commandeering of ~he faster mail-carrying steamships. The 
amount of space for mad has been greatly curtailed and as a rule 
slower vessels are used. 

"While our foreign air mail routes have been necessarily curtailed, 
extensions, on the other hand, have been made to certain areas and the 
frequency of service has been materially increased to the Latin­
American countries and to Hawaii arid Alaska. 

"The Railway Mail Service continues to be the backbone of our 
transportation system. It has been augmented by experimental high­
way post office service, performed in specially constructed motor 
vehicles, with postal clerks making a distribution of the mail similar 

~·· 
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to tha t performed in railway po t-office car . T hr ex perimental 
rouk n ,,. m o ration are meetin the need f r additional po tal 

· no t fumi han adequate mail 

ca r 

r m re b came 

p rated over a n t-

BOW OF THE MAR TIN MARS 

Showing size of one of the largest flying machines ever built anywhere. Her hull 
bas the space of an average rs-room house. 
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work of 45,000 miles of airways, served as a three-mile-a-minute 
assembly line between subcontractors and accessories plants for the 
movement of a multiplicity of items to the major assembling plants. 
Despite the release of almost half of their planes to the Army early 
in 1942, the air lines, by rearranging schedules, increasing plane hours 
per day, and stepping up plane maintenance and servicing, equalled 
and even surpassed pre-war performance. Average express load 
flown per revenue mile increased to 207 pounds from 74 pounds for 
the previous year. 

Two air lines operating twin-engine transports started exclusive 
mail and express schedules in 1942, one operating between New York 
and Salt Lake City, the other between New York and Miami. Exclu­
sive mail and express schedules also were operated by three other lines 
with single-motored equipment. 

The 15th year of commercial air express found the air lines and 
the Railway Express Agency, which pioneered in the carriage of ex­
press by air as far back as 1919, engrossed in the important job of 
transporting vital materials essential to the war effort. Linked to 
direct air express facilities at 350 airport cities were the 23,000 off­
airline offices served by Railway Express Agency, which furnished 
the pick-up and delivery service for air and rail-air shipments. To 
perform this necessary ground service at point of origin and destina­
tion, the Express Agency maintained a nation-wide fleet of 15,000 
motor vehicles. 

Traffic handled in combination rail-air express service was an im­
portant part of the :Ur transp?rt picture ?u~ing 1942. Pl~ts and. fac­
tories located at pomts not dtrectly on atr bne routes, uttltzed rail-air 
service to bring them raw and semi-finished materials, spare parts and 
sub-assemblies, as well as to dispatch their manufactured products to 
other industrial centers in the nation-wide chain of war· production 
and supply. 

Shipments moved in combination rail-air service increased 24.3 
per cent over 1941. It was estimated that 30 per cent of all air express 
originated at or was destined to an off-airline point, or moved part 
way by rail. 

In October, 1942, an extension of air line schedules provided addi­
tional direct· air express service from the 350 airport cities in the 
United States and Canada, to Monterrey and Mexico City. This 
service was handled through gateways at Los Angeles El Paso and 
Fort Worth. · ' 

The suspension of coastwise shipping because of the submarine 
hazard and other war causes brought many new shipments to the 
international air express routes. The result was that the volume of 
traffic often exceeded available plane space. Eventually, ait transpor­
tation priorities were established between the United States and for­
eign destinations. to control the flow of that traffic~ 
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International air expre hipment including tho e handled in 
the l Ion errey-~lexic Cit · en ice amounted to I 2 ooo in I942, an 
inc rea of 27 per cent over 19-P. Revenue of that t raffic was up 97 
per cent. 

ew record in both wei ht and re enue '' ere established. 
Mov nent of heavier hipment c n i t ina m tl of war produc­
tion materiaL boo ted month!) poundaae fwure to new highs. In 
Ju ly total ' eight of hipment carried by tl1 dom tic air lines broke 
the two-mill ion pound mark for the fir t tim in the IS- ear history 
of th rvice . lu the remainin five month f 1942 total weight of 
hipmcnt al o advanced well above th t \\ a-million pound monthly. 

• mpha izin tl1e hea ,·i r- hipment lon er-haul t pe of air traffic 
ha ndled durin the year were the o r enue figures. The gro 
re · nue fo r Octob r , th heavie t month approached a million dollars. 

In June an air tran portation priorit) tem supervi ed by the 
rm ' ir T ran p rt Command. wa tarted to gi' e precedence to 

em ent f vital material b ir E xpre . Regional priority 
offic opened in key ci tie and taffed b rmy personnel were 
auth riz d t i u priori ti fo r the expeditiou movement of men 
and material . 

F urther to facili tate the movement of air e.""'pre s both the Express 
ency and the air line ur ed hipp~r to ' hip when ready", pref­

erably early in tl1e da in tead of holding their express for the more 
heavi ly-loaded night chedules. 

t LaGuardia F ield ew 
cent of the country' air expre 

ark throuo-h which more than 40 per 
m ved a total of 3 goo ooo pounds 

PIPER NAVY HE-r 

A single litter ambulance plane with roo h.p. Lycoming engine used by the Navy 
to pick up crash victims in small fields and rush them to b<~-se hosJ,Jitals .. 
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were handled in 1942. It represented an increase of I ,530,000 pounds 
over 1941. There were 598,197 shipments flown in and out of the 
municipal airport during the year. At Newark Airport, a total of 
19,352 shipments weighing 282,8g6 pounds were handled from Jan­
uary to mid-June, when that airport suspended commercial operation. 

Normal civilian shipments showed a decrease. However, this traf­
fic was more than offset by the movement through the New York 
airport of heavier traffic, including machinery, tools, aircraft parts and 
other manufactured products. 

All American Aviation, Inc., originators and operators of the Air 
Pick-up system, increased traffic over its air pick-up Jines, expanded 
its system and developed new adaptations for air pick-up. Carrying a 
total of 301,117 pounds of air mail and 106.303 pounds of air express 
in 1942, representing an over-all increase of over 100 per cent in air 
mail and nearly 400 per cent in air express volume, AU American 
flew 847,563 revenue miles with an operating percentage of 93·5· 
With daily round trip schedules between 115 communities on five 
routes totaling 1,386 miles in Delaware, Kentucky, New York, Ohio. 
Pennsylvania and West Virginia, AU American increased daily sched­
ule mileage, due to the addition of extra round trip schedules on two 
of these routes, from 2,772 to 3,532 miles. 

Improving the operation of the system, AJI American installed 
radio receivers at each ground station, establishing a plane to ground 
communications system whereby each of the station points could be 
informed quickly of schedule changes due to delays or cancellations. 

In May, 1942, utilizing an adaptation of the air mail pick-up sys­
tem, gliders were picked up successfully from the ground by an air­
plane in flight. This new system for launching gliders later was 
demonstrated to the Army Air Forces at Wright Field, Dayton, 0., 
and before the end of 1942, had been developed to where it was pos­
sible to pick-up and tow large troop carrying and cargo gliders. The 
pick-up system also made gliders quickly retrievable in field opera­
tions. 

In July, 1942, All American started daily service over an Army 
Cargo Route established by the.Army Air Forces. On December 31, 
1942, approximately 300,~00 miles had been flown over these routes, 
transporting needed supphes and equipment between various Army air 
depots. . .. 

American Airlines worked with the Air Transport Command on 
many confidential operations, and its ··contribution in the successful 
delivery of cargo to the armed forces all over the world was recog­
nized officially as an important acJ:!ievement in the war effort. Besides 
the actual transportation of cargo to distant points American Airlines 
conducted schools to help the Services in a comprehensive training 
program. Starting in March, 1942, approximately 50 Navy pilots a 
month stu<lied operations and technique in flying the big transports. 
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INTERSTATE L-6 LIAISON PLANE 

These Army liaison planes are powered by r rs h .p. Franklin engines and built 
by Interstat e Aircraft and Engineering Corp. 
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by reduction of equipment because of military needs, the number of 
revenue passengers approached the 1941 figure, which was a record. 

I942 I94I 
Revenue passengers carried 869,53I 1,043,377 
Revenue passenger miles flown 402,298,900 409,400,652 

American Airlines flew 14,634,679 pounds of air mail in 1942, 
compared with 9,523,248 in 1941, with a net increase of 53·7 per cent. 
The astronomical pound mile figures were over nine billions for 
1942 as against five and one half billions during the previous year. 
The largest increase was shown in air express, with 1 I ,97 I, I 55 pounds 
carried in 1942; 5,5I3,496 pounds carried in I94I; 5.984,971,821 
pound miles of air express were flown in 1942, 120.2 per cent more 
than in 1941. 

A new transatlantic air line, American Export Airlines; started 
service between New York and Europe during 1942. Six years in 
preparation, American Export was ready immediately to turn its entire 
facilities into the war effort at a time when dependable means of 
communication between the United States and Europe were most 
urgently needed. Six months after starting scheduled operations, 
American Export Airlines had completed~,;r_po crossings of the At­
lantic, 'carrying capacity loads of .pass~ngers, air mail and a great 
variety of cargo, including air expr~ss. ,.. 

The company put into service a. fleet. C?f large, long-range, four­
engine Vought-Sikorsky flying boats, known as "Flying Aces." They 
were designed and built to fly the A~lantic non-stop. The American 
Export Airlines first flight to Europe, May 30-31, 1942, added a new 
chapter to aviation history, as this flight was made non-stop with 16 
passengers, in addition to the crew of I I. During the year, the time 
required to cover the U.S.A.-Europe route was reduced time and 
again. Early in 1943 the American Export record was 16 hours, eight 
minutes. · 

Continental Air Lines went all-out for war service in 1942, but its 
civil transport activities were maintained. With approximately half 
as much equipment on hand to service rapidly expanding routes and 
schedules, Continental carried half again more passengers than the 
year before, a great proportion of them Army personnel and others 
on war errands. Denver and the Rocky Mountain region were drawn 
closer to Latin America when Continental's southern service to EI 
Paso was extended to Mexico City and connections to South America 
by a new American Air Lines schedule sottth from El Paso. 

Although Continental's revenue miles increased by only 15.1 per 
cent during 1942, the ~number of passengers increased by 6o per cent, 
pounds of air express handled increased 64 per cent and air mail 45 
per cent. To handle this increased business, Continental's personnel 
was increased 63 per cent, not taking into account the hundreds of 
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m::tintcnance and hop workmen in it . rm - bomber modification 
cente r in D enYer olo. 

Ea tern ir L ine like other dom tic companie turned over ,... o 
per cent of it equi pment to the Go, ernment et during the la t 
e'en month of 1942 Ea tern fl ew 66 per cent of the previou 
ched uled milea e. om chedule were d.i continued by Government 

order. The line actually ca r ried mo re mail in 1942 than during the 
fir t nine ea r of perat ion while ai r ·pre , approximate! 3 ooo ­
ooo pound wa more than the two previou yea r combi ned. bout 
6oo employee ente red the en• ice . \ omen replaced men in traffic 
opera tion radio and in orne of the g round crew . 

H a wa iian irlin . form rly I nter-! land in ' a) Ltd. of Hawaii 
campi t d I y ar- of peration )ioyember II 1942, with a record o f 
carry in m r than -o .ooo pa enaer over water without accident. 
After P ea rl Harbor, all pa en er teamer en i e between the H a­
waiian I land ' a canceled leavin to th irl in the ta k of p ro­
v id inu t ran portat ion for the ix major i land of the group. Com -
m r ia l aviat ion, ah' a of p rimary importa nce in Ha' a ii , met thi 
em rg nc splend id! . O pera tin in a n acti' e combat zone the ·ir­
line ' ith the coop rat ion of the rm and the av; was able to 
ma inta in er ice commen urate with the need of both milita ry and 
civ ilians, and it fl ev.· a ub tantial increa e in pa enger t raffic without 
a dd inu to fl ing equipment. 

Critica l f ood shortaue re ulting f rom u pended teamer sen ice 
du ring the ea rly war day were alleviated b use of ought-Sikorsk-y 

-43 t ran ports to carry fre h meat and veo-etables f rom various 

AMERICAN EXPORT AIRLINES 

One of the fleet of Vought-Sikorsky 44A fo ur-engine Atlantic flying boats in 
American Export Airlines service over t he Atlantic. They are pO'I.vered by Pratt 
& Whitney Double Wasp engines and Hamilton Standard H ydromatic propellers. 
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islands to Honolulu. Scheduled air freight was started in May, 1942, 
although scores of charter freight flights had pioneered the way. Daily 
freight schedules were started July 1, 1942. 

Several airports were eliminated from regular schedules, and 
other shifts in operations for military reasons were handled without 
undue inconvenience. Hawaiian Airlines was the only domestic air 
line flying exclusively in a combat area. It operated three Douglas 
DC-3s and three Vought-Sikorsky S-43s. One DC-3 and an S-43 
were damaged by machine gun fire during the Jap attack on Honolulu. 
Repairs were completed within a short period and both planes re­
turned to service. Hangars also were punctured by the Jap machine 
gunners, but personnel and passengers escaped injury. Daily sched­
uled round trips were operated among the islands. 

Northwest Airlines operated its route between Chicago and Se­
attle, contributing to the war effort by maintaining fast schedules 
between cities on the route and facilitating delivery of much needed' 
materials to wartime manufacturing centers. 

Pan American Airways after Pearl Harbor devoted most of its 
equipment, facilities and manpower directly or indirectly to war ac­
tivities. Curtailment of surface shipping because of the war meant 
that Western Hemisphere nations and allied nations across the seas 
had to depend largely on service by air for the essential requirements 
of communication and transport. To meet these most efficiently, 
planes already in service were stripped to barest flying essentials or 
redesigned to carry every possible pound of load. New maintenance 
procedures were developed. For example, bases on Pan American 
Airway's world-wide network of air lines operated on a 24-hour 
round-the-clock basis to cut the time aircraft must spend on the 
ground. Total effect of these and other technical advances pioneered 
by Pan American Airways doubled the capacity available for normal 
peacetime traffic, by speeding up flying time and increasing schedules. 
With the experience of more than 2oo,ooo,ooo miles of overseas fly­
ing and I 5 years of operations behind it, Pan American Airways was 
well equipped to fulfill its war-imposed tasks of swiftly knitting to­
gether the United Nations by its far-flung network of air lines during 
the year after Pearl Harbor. 

Alth~ugh the number of aircraft available increased only five per 
cent durmg the year, total mileage flown by all divisions during 1942 
over Pan American's IOo,ooo miles of airways was 46 per cent greater 
than in 1941, while ton mileage increased 54.6 per cent. The per­
centages did not include operations of such special services as P.A.A.­
Africa, Ltd. and P.A.A. Air Ferries, the record of which appears 
later in these pages. 

Extra demands imposed on Pan American Airways because of the 
war resulted in some almost unbelievable records involving long 
stretches of continuous flying. Shortly after one of P.A.A.'s giant 
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PAN AMERICAN AIRWAYS CLIPPER 

One of th e Boeing J I4' flying boats in Pan American service. The Pacific Clipper 
is moored a t New York's air terminal marine base after her westward flight around 

the world to escape the J aps in the Far East war zone. 
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year showed a skyrocketing climb of 18,900 per cent. Outstanding in 
express movements was the shipment by Clipper of a single item that 
tipped the scales at more than 2,200 pounds. In a single day in August 
a record was set with the arrival by Oipper of 7,300 pounds of air 
express. The arrival and departure of 12 transatlantic Boeings in the 
span of 48 hours during the latter part of August was a significant 
highlight in the year's activities of the Atlantic division. Approxi­
mately 560 passengers passed through the LaGuardia Field marine 
terminal in these two-day operations. 

To handle properly the vital assignment of keeping wartime Clip­
pers flying, wide expansion was necessary in flight and maintenance 
personnel, as well as facilities at home and abroad. At the Atlantic 
division's home hangar on December 7, 1941, there were 1,230 em­
ployees; during 1942 this number was raised to over 2,300. Abroad, 
approximately 1,000 foreign nationals and 18o Americans were en­
gaged in similar tasks. 

To replace men advanced to more responsible posts or assigned to 
foreign duty, women were tried out experimentally early in 1941 for 
work at the New York terminal. Early in 1943, r8o women were 
working as technicians in the operations and maintenance departments 
or as mechanics' helpers in the hangars. Expanded facilities in the 
seaplane hangar were completed, adding 1 ro,ooo square feet of shops 
and offices. 

Pan American Airways' vasf experience in ocean flying, and its 
trained personnel and well-equipped aircraft proved of considerable 
value to the military and naval forces. Technical and mechanical 
staffs both at home and at foreign stations rendered important main­
tenance services to the armed forces. Supplying gasoline, major re­
pairs to fuselages and engines and landing and take-off areas made up 
a large share of Pan American's cooperation with the personnel of 
the Army and Navy. 

In addition to the transportation of important military and civilian 
p~rs_o~Q.el, P.A.A. Clippers on practically every trip carried many 
vital cargoes, some bound for the theaters of war, others inbound to 
production centers in the United States. 

The gre~t, but (for military reasons) little-publicized, air line 
constructed m record time across the heart of the African continent 
i~ 1941, and militarized in the latter part of 1942, established an en­
VIable record during its period of operation by Pan American Air­
ways-~frica Ltd. Over that line- flew many military planes bound for 
the Mtddle East war theater a!:].d mantied by Pan American Airways 
personnel, by the U. S. Army Air Forces, by the R.A.F. and the 
South African Air Forces. This route was to prove invaluable during 
the year for the swift and-efficient d~livery of war cargoes (military 
and diplomatic personnel, important dispatches, and vital express) to 
and from fighting zones. 

__ ..): 
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\Yhile the e..'act amount of traYel OYer th i hiahly-important route 
cannot be di clo ed it can be tated that mi litar per onnel and mate­
rial flown over he route were credited with turning the tide of battle 
in the ~ nrth frican campaign. The efficienc ba is of the air line 
wa rat d the equal of that of any line in the world . This route wa 
operated in conjunction with the military f rr) sen ice e tabli hed by 
P.. . . aero he . tlantic and wa extended well into sia. 

B J uly 1942, Pan . merican irwa · wa fl. ing 31 o-8 m ile a 
month to ing ton Jamaica compared to _o 700 miles a ear before · 

r or mile a month between ::\Iiami and a rranquilla O\ er to alboa, 
pera t ina 96 fli ht a month betw en Miami and an Juan . Pan 

m rican A in a ' wa coverin 4 '", o mile a month to and f rom 
u n ire alona the ea t coa t compar d to 14 200 a year pre­

viou and Pana ra flew "2 ,I 12 mile a month to and from Bueno 
ire along the we t coa t . compared to 92, 92 miles a month th 

year before. 
In the Far Ea t C TAC ( hina ational iation Corporation), 

Pan merican irway hine e affil iate, although its routes were 
nece a ril chana d a the area under J a pane e domination shifted 
continued to r end r valuable ervice to the Chinese American, and 
B riti h Government by maintaining thou and of miles of air route 
within 01ina a ·well a a Burma R ad of the \ir" between India and 
China in conjunction '·ith th . Air 1 ran port Command . In 
addition to carrying thou and of tons of freight and strategic war 
materials between India and hina C in 1942 made available to 
the . S. A ir Tran port ommand it airport fac iliti es, communica­
t ion aid and ear of war ' know hO\ 

Transcontinental and e tern ir reported that its planes were 
doing 89 per cent more ' ork than a year previously, by flying more 

THE DOUGLAS SKYTRAIN 

The U. S. Army Air Forces C-47 two-engine cargo transport. 
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hour.- pt: r day , by makin"· I111Jl' · f req uent s lops to pnlllit llla ll •r fu I 
loads a 11d g reate r u.- ful load , all I by car · ful -ell eluting to achi ,. <.: 
maximum u e ( eq uipment. In · pt mber 1 +- f r in tanc<.: , 
T .\iV.A.'s ma intenance h ur per plane t tal colllpared t 
2, 535 in . e1 tember, 19-P. 

F ir t a sig nment in th nlarg cl pher rmy ir Tran port 
operat ion was hand cl to T. \ V.A. a rl) in war wh n it fle t f 
38-pa enger, ( ur- ng in . J eing t rat lin r wa cletachecl fr m 
dome tic service and b Yan paying r g ular call at major milita ry 
a irfie lds on four continen t . 

U nited A ir L ines had f ur ma in wartim act iviti . - 01 eration f 
extensive milita ry c ntract ervi c , ma intenance of it reg ular pa -
senger-m a il - xpre. s ch dule.-, the mod ification f bombing plane and 
contract tra ining of milita ry per nne!. 1\Iilita ry mi ion includ d 
the ope rat ion o f contract routes for th rmy ir 1 ran po rt m­
mand between the mid-we t and aliforni a as well a to po int out ide 
the continental nited tates, mod ifi cati on of bombing plane p re­
paratory to combat duty, the training of rmy A ir Fore mechani 
and pi lots, and conduct of . pecial r esearch project . 

In schedu led serv ices during 1942, nited registered gain ov r 
1941 of appr x ima tely eight per cent in revenue pa enge r mile , 81 
per cent in a ir mail ton mil es and 130 per cent in expres ton mil es. 
The fi g ures appli ed only to U nited's regula rly scheduled opera~i on 
and not to the large-scale fly ing done by the company under d1rect 
contract with the A ir Transport Command. \ N'ith D ecember figures 
estimated, U nited 's r evenue passenger mil es fo r 1942 were given a 
293,00o,ooo as against 271,90< ,353 in 1941; mail ton mil es, 6,747,000 
as against 3,724,701, and express ton mil es, 3,732,000 as against 
1,623,840 fo r last yea r. The gains were registered despite a 16 per 
cent decrease in revenue a irplane miles fl own-a decrease clue large ly 
to turning over a number of the company's planes to the Government 
fo r military operations. 

PIPER TG-8 TRAINING GLIDER 

A three -place tandem machine used by th e Army to train glider transport pilots. 



CHAPTER IX 

MISCELLANEOUS ACTIVITIES 

Aeronautical Chamber of Commerce of America-Aircraft Owners 
and Pilots Association-Aircraft War Production Council­

Aircraft War Production Council, East Coast-The American 
Society of Mechanical Engineers-Institute of the Aero-· 

nautical Sciences-Manufacturers Aircraft Association 
-National Aeronautic Association-Society of Auto­

motive Engineers. 

T HE full-out war effort received impetus in many important ways 
from the activities of the more important national aviation or­
ganizations, as described in the following pages from special 

reports which they submitted for this edition of The Aircraft Year 
Book. 

Aer.onautical Chamb.er of Commerce of America 

The Aeronautical Chamber of Commerce of America, national 
trade association of the aircraft manufacturing industry, with 200 

members, including the airplane, aircraft engine and leading manu­
facturers of parts and accessories, after 22 years of peacetime ac­
tivity, was realigned to meet the exigencies of wartime economy in 
the various branches of civil aviation development. At the same time 
the Chamber perfected its organization structure to respond more 
effectively to the abnormal demands of an industry in full-out pro­
duction of more and better warplanes. 

Chamber members organized the functions of the trade association 
into five principal departments, administrative, technical, traffic, eco­
nomic development and information. 

The program of reorganization amply provided for close working 
relationships with the regional Aircraft War Production Councils, 
most of whose members also are affiliated with the Chamber. There­
alignment assured a logical continuation of the services heretofore 
performed by the Chamber for its members and included acting in 
liaison capacity, in a coordination sense, with Government bureaus in 
Washington, and close cooperation with the Army and Navy, as well 
as special attention to the activities of such agencies as the War Pro­
duction Board, the War Manpower Commission, the Office of Price 
Administration, Controlled Materials Plan executives ' and other 

195 
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offices concerned with legislation and supervision of aviation activi­
ties directly affecting the industry. 

James P. Murray, president of the Chamber and vice-president of 
Boeing Aircraft Company. said, shortly after taking office in February, 
1943: "I should like to acknowledge for the aircraft manufacturers 
the excellent cooperation afforded the industry by the aeronautical 
agencies of the Federal Government, including the use of our trade 
association facilities. The Aeronautical Chamber will continue, as in 
the past, to cooperate in and help accellerate the Government's pro-
gram for war production." · 

The administrative work of the Chamber was directed by Irving 
H. Taylor, General Manager. 

The Technical Department, in addition to its work through the 
Chamber's Airplane Technical Committee and subcommittees, includ­
ing the National Aircraft Standards Committee, and the Engine 
Technical Committee, also projected work for the aviation mechanics 
schools in the Chamber's membership. 

The Chamber's Aircraft Technical Committee rendered service to 
the industry as a whole and the aeronautical agencies of the Govern­
ment through the prosecution of engineering work in these categories: 
( 1) Industrial recommendations regarding the general airplane pro­
curement specifications of the Army Air Forces and Naval Aviation; 
(2) industrial cooperation with the program of the Army-Navy-Civil 
Committee on aircraft design criteria·; (3) airplane and engine com­
pany collaboration in regard to powerplant installation problems; (4) 
exchange of engineering and research data in industry; (5) National 
Aircraft Standards Committee ; ( 6) research and development and 
(7) industrial recommendations in regard to safety regulations pro­
mulgated by the Civil Aeronautics Board and administered by the 
Civil Aeronautics Administration. 

The work of the National Aircraft Standards Committee and 
the aircraft industry's cooperation in reducing the number of ma­
terials and the sizes and shapes required in each material was of direct 
assistance to the producers of prefabricated items such as tubing, 
sh.eet and extrusions. This assistance by the industry through the 
Aircraft Standards Committee made possible production of larger 
quantities of important materials, which in turn improved the indus­
try's chances of meeting production goals. The department collabo­
rated actively with airplane and engine company engineering ex­
ecutives in solving powerplant installation problems. The Chamber's 
Engine Technical Committee continued its function of promulgating 
the engine industry's recommendations for revisions to existing Army­
Navy procurement specifications. 

The Traffic Department, organized to coordinate the work of the 
industry's traffic executives, put forth a united industry front in these 
particular categories: (I) In relations with the Army, Navy and 

! 
! 
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0thcr ov rnment agencie- : ( ) in negotiation with carrier re pect­
ing rate and cia ification of material entering into the con truction 
of aircraft· ( 3) in the tudy of load in and packing requirements to 
a ure afety in ran portation. The Traffic Department cooperated 
with the \rmy and avy in ecurina rate adjustments, e..-xamined 
rate incr a e propo a! of the carrier . and took tep to repre ent the 
member hip before r auJatory commi ion . 

The Economic De,·elopment Deparb11 t concentrated on postwar 
development tudied, analyzed and reported on po t\ ar aeronautical 
probl m not of a compet itive nature and worked toward a coordi­
nated viewpoint of the manufacturer . Trade development coordina­
tion actlvltle \Yere con tinued and the depa rtment assisted in the 
e tabli hment o£ the place of light plane in the war effort. Follow­
ing reoraa nization thi activity evolved into a tudy of the postwar 
probabilitie of private flying. 

The Information D partment kept Chamber members informed 
and adv i ed on all matter of importance aff ctina the industry gen­
erally and m t special request of member for specific information. 
The departm nt a i ted in keepina member informed on develop­
ment in material procurement, wa e tabilization, labor relations, 
the manpower ituation, legi lation, de elopments in Congress, pilot 
t ra ining, O.P. . regulation and per onnel changes in Government 
agencie as they concerned the indu tr . Information, on request, was 
provided to ' -riters, pre- radio and the public generally. 

Aircraft Owners and Pilots Association 

Organized in 1939 for the purpo e of furthering the interests of 
civilian fli ers and aircraf t O\\ ner e..-xclu ive of air line pilots, the Air­
era ft Owner and Pilot . ociation wa campo ed of many thousands 

THE AERONCA TG-s GLIDER 
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of members, all of whom were licensed pilots. For the duration, the 
Association was directing its efforts to acquainting members with the 
many ways in which they might utilize their piloting skill in the war 
effort. The formation of the "Air Guard" in 1940, and subsequent 
pioneering work undertaken by the Association, culminated in the 
Civil Air Patrol organization. In addition to servicing daily the many 
individual problems and requests of its membership, AOPA assisted 
in processing pilot certificates for reinstatement through 18o units 
located throughout the country. To "Keep 'Em All Flying," the As­
sociation supplied members with current information regarding air­
ports where they could keep up their flying practice. It also planned 
cross-country flights for members. The tremendous increase in mem­
bership service requests was processed by AOPA's full-time staffs in 
Washington and Chicago. 

The Association fought successfully for enactment of regulations 
beneficial to civil aviation and, at the same time, was instrumental in 
elimination of rules which would curtail non-scheduled flying without 
material benefit to the war effort. 

Aircraft War Production Council 

The Aircraft War Production Council, Inc., was organized in 
March, 1942, by eight Southern California. airplane companies--Con­
solidated Aircraft Corporation, Douglas Atrcraft Company, Lockheed 
Aircraft Corporation, North American Aviation, ~nc., Northrop Air­
craft, Inc., Ryan Aeronautical Company, Vega Atrcraft Corporation 
and Vultee Aircraft, Inc. It was the first regional war production 
group organized by the aircraft industry to expedite production of 
warplanes. During its year of independent activity the Council made 
practical application of its policy of cooperative effort. Activities were 
coordinated with those of the Army, Navy and other Government and 
regional industrial groups, solvi!lg mutu~l problems ~f engineering, 
materials, manpower, transportation and direct productiOn. The senior 
officers of :member companies formed the directorate of the Council. 
Their pol}cy of industria~ team w?rk w~s projected nationally through 
frequent mterchange of mformatwn with the Automotive Council for 
War Production, East Coast Aircraft War Production Council, which 
was organized seven months after the West Coast group, the Aero­
nautical Chamber of Commerce of America and other industrial or­
ganizations. The Council had IO committees, members of which were 
key men in their own companies armed with. ~uthority to act. Policy 
questions were referred ~o the Board of Directors, which met once a 
month, as did the committees and subcommittees, with special meet-
ings when occasion required. ... 

During its first year the Council records showed these notable ac­
complishments : 

I. Coordination with the War Manpower Commission and Selec-
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riv . ·e n· icc in an effo1i: LO achic\· rderh· withdra\\ al worker 
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FAIRCHILD DURAMOLD FUSELAGE 

finishin~ a D uramold fu selage skin for an AT-14, preparatory to installation QU 
~~;ame of the J?l an~ , 
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6. Advancement of aeronautical engineering theory and practice 
through exchange of technical research reports which normally would 
not have been available to anyone but the experimenting company. 

7· Establishment of extremely close liaison between Government 
and industry, thus assisting both in finding answers to major problems 
of production. 

The 10 major committees, with subcommittees, were holding an 
average of 25 meetings a month at the beginning of the Council's 
second year. These groups were organized into Production and Man­
power divisions. A third division, the Information Exchange Divi­
sion, coordinated exchange of information between committees, among 
companies, with Governmental agencies and with other industrial 
groups.· Staff work was in charge of John C. Lee, general manager. 
Divisional activities and achievements were: 

Production Division-I. Advisory Committee on Production: Di­
rect problems of manufacturing procedures, production control, in­
spection methods, tooling coordination, machine utilization, plant 
layout and manufacturing records constantly were under study. In 
numerous cases, this committee arranged on short notice for emer­
gency production work of one company to be done by facilities of 
another. These jobs, usually made necessary by machine breakdown 
at one plant, were done on a straight cost basis. This ability to adapt 
production of one company to needs of another for an emergency 
job made it possible to avoid production slowdowns which normally 
would result from mechanical failures. The committee exchanged 
machine listings as a means of saving time in locating a company 
able to do emergency production work of this type. At the request 
of the W.P.B. War Metallurgy Committee, the Council group made 
an analysis of methods used in forming of aluminum alloys for air­
craft construction. 

2. Advisory Committee on Engineering and Standards: In ·less 
than a year, this committee exchanged 1,734 normally confidential 
technical reports. Exchange of these reports was increased to an 
average of 400 a month-407 in January, 1943; 403 in February, 
1943. To inform each other of the reports available, the committee 
established an index reference system whereby all reports of each 
company were listed on index cards for other companies. This index­
ing system was ·operated by the Pacific Aeronautical Library under 
supervision of the Council staff. On seven occasions the committee 
pooled all information on specific supjects and compiled a master 
report containing all available research information, thus giving sum­
mary conclusions on a collective basis. These information pools then 
were turned over to engineers of -each company. Through this com­
mittee, requests from W.P.B. and the Services for testing proposed 
substitute materials were allocated to the company best equipped to 
make the tests, thus avoiding duplication of research. The same 
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procedure wa followed fo r iove tigation and anal of new prod-
uct and en·ice offered to the indu try. 

One of the mo t difficul t problem pla£!tl ing thi group ' a the 
hortaue of en!rineering per onnel and the appar nt lack of personnel 

being trained. Throuahout 194 thi committee wa to devote much 
of it time to e tabli hing workable engineering traininu programs to 
off et hortage . 

dYi ory ommittee on Materiel : Repor t to the ervice and 
O\ rnmental auencie were coord inated. ianaaement problem 

within large materiel department were tudied. ·t the tart of 1943, 
the committee wa working ' ith V\ .P.B. to help make effective the 
new ontrolled 1aterial Plan. The committee developed a implified 
procedure for e...'>:changinu material to help each other over shortage 
period thus ircumventinu po ible production delays . In less than 
a year 16 3 uch exchanues were made about half to member com­
panie and half to out ide companie . T he e e..."changes were averag­
ing more than 2 00 a month. 

Faced b a hortaue of teel re-draw work, the committee de­
veloped local source for emer enc) '' ork. The group reported 
that it had e tabli hed a unifo rm ba i of certification for physical 
and chemical reports. 

4- dvi or Committee on ubcontracting and Outside Produc-
tion: One of the newe t committee of the Council this group was 
formed to help equali ze subcontractor hop-loading and to coordinate 
problems im olv d in the manufacture of both small item and major 

VULTEE'S STINSON SENTINEL 

Produced for Army liaison, these planes can take-off almost straight up from 
small fields. 
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subassemblies outside the prime contracting plants. It worked closely 
with Materiel and Production committees. 

5· Special Committee on Spare Parts: By tackling the two major 
problems of manufacture and distribution of spare parts, the com­
mittee worked out in cooperation with Governmental agencies a pro­
cedure facilitating simultaneous production of spares with aircraft 
units. Some of the member companies, as a result of Council 
activities, were operating distribution warehouses for the Services. 
One step taken by the committee resulted in delivery of critical spares 
to fighting fronts at the same time that planes were delivered. 
Council companies through committee members had individual re­
sponsibility for coordinating the selection of spares for concurrent 
manufacture with airplanes on the basis of field requirements. 

6. Advisory Committee on Accounting: In addition to normal 
accounting procedures to he correlated between companies, the com­
mittee studied and interpreted Government rulings and directives. 
Fiscal aspects of Council exchanges were facilitated. 

The committee worked closely with Government agencies in con­
nection with amortization, withholding tax, issuance of war bonds 
and modernization of Government accounting procedures. 

Manpower Division-I. Advisory Committee on Industrial and 
Public Relations, Industrial Relations Section: Labor supply, recruit­
ment, Selective Service withdrawals, turnover problems, absenteeism 
requirements for education and training, special problems of womet~ 
employees, safety and health problems were among the matters 
handled. As a result of close cooperation with the War Manpower 
Commission and Selective Service, the committee worked out methods 
to help control mil.itary te~minations of aircr~ft workers. Through 
a special subcommittee, thts group worked wtth State and Federal 
groups for facilities to care for children of working mothers. 

In order to assist member companies to maintain the best possible 
conditions for employees, the committee coordinated safety and indus­
trial medicine problems through special subcommittees. 

Public Relations Section: Both employee and public morale proj­
ects were undertaken through this committee. Army, Navy and other 
Governmental public relations bureaus were kept informed of activi­
ties within Council companies. The Committee· started work on an 
expanded industrial information service in conjunction with the 
Army Bureau of Public Relations. 

2. Advisory Committee on Industrial Training: As one of its 
major projects, this commit~e~ established a. sizeable training film 
library and produced two trammg films. These visual education aids 
were made available to both member and non-member companies to 
speed up the job of training thousands··· of new employees. When 
advised of new hiring schedules, the committee developed specific 
training curricula. Information regarding specialized engineering and 
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t.echnica.l Lrainin cour · wa l.:!xchan red. Tw emina r c ur e for 
managem nt and ·up n·i ory per_ nne! w rc conduct d and add itional 
cou r e · were to be held fr m ime to time a the ne d becam e 
known. T rainina o( mechanic and other maintenan p r onnel for 

ompanie- wa fac ilitat d by x change f 
perative w rk with th A rmy and ~av . 

. . :\ d ,·i.- I") mmitt eon Tran portation and I-I u · ina : \\ orki na 
clo · ly wi th GO\'Crnm ntal acr ncie the c mmilt d Yel pe I mean 

f ha nd liner li ne milea ration ina \\ ithin th air ra ft plant 
to av id lo t t im b: empl y e in obtainin era lin ca rd . P ubl ic 
a rri r tran portation probl m· were oord inated wi th p riYate com-

panic in uth rn al i£ rnia. lo e t po ible onta t wa ma intain d 
wi th all concerned with both rubber-b rn and 

ervice ao-en ie r p n ibl for mainte­
na nce of a ircra ft pr duction and ther fo re inter t d in the unin t r-
rupted t ran portati n of war work r Earl) in I9+3 the a roup 
b an w rk '' ith F deral aaencie to help r liev crit ical h u mg 
hor taae . 

4 . \ d ory mmitte n Plan t Defen e. P r imary probl m f thi 
lurino· the pa t y ar \\·a the tran it i n made n e a r) 

a ll plant polic became auxiliary m mb r of the M ili ta ry 
oordi natng in- ompany chan ' ith rvice r quirement , 

the c mmittee effect d a mooth hanae-ove r. In addit ion, the com­
mittee member exchano-ed info rmation on compliance with a ir ra id 

CH ANCE VOUGHT OS2U-3 

The Navy Kingfisher scout plane, with Pratt & Whitney Wasp Junior engine 
and H amilton Standa rd constant speed propeller. 
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precautions and training of personnel. Other information exchanged 
covered the work of plant police and fire departments. 

Information Exchange Division-In coordinating information 
exchanges, both within the Council and with outside organizations, the 
division was building a library of general industry information, with 
specific emphasis on material required for wartime operations. 
Queries from other industries and other sections of the aircraft 
industry were checked with proper sources. Release of industry 
information was coordinated with Army, Navy and other Govern­
ment agencies. Special projects assigned by committees, such as 
the report exchange project of the engineering committee and the 
film library project of the industrial training group, were supervised 
by this division. 

The Council maintained the closest possible liaison with the 
Services and other Government agencies. Representatives of such 
agencies regularly attended several meetings of committees each 
month in order to assist Council companies in fulfilling requirements. 

One of the major steps taken by the Council as a means of 
facilitating this liaison was the establishment in February, 1943, of 
a Washington office. Through this office key men at Washington 
were able to relay information directly to persons concerned within 
the Council companies by a single communication, thus avoiding 
unnecessary delays. 

Aircraft War Production Council, East Coast 

The Aircraft War Production Council, East Coast, Inc., was 
organized in October, 1942, for the purpose ~f interchanging informa­
tion on all p~ases of aircraft manufacture ~tth the West Coast Coun­
cil and with other industry groups. ~he etght m~m?ers participating 
in forming the East Coast Council were ~ vtatwn Corporation, 
Bell Aircraft Corporation, Brewster ~eronautlcal Corporation, Cur­
tiss-Wright Corporation, Eastern Atrcraft Division of General 
Motors Corporation, Fairchild Engine and Airplane Corporation, The 
Glenn L. Martin Company, and Republic Aviation Corporation. In 
addition, Curt~ss~Wright's P~opeller D~vision, American Propeller 
Division of Avtatwn CorporatiOn, Lycommg Engine Division of Avia­
tion Coq~oration, Ran?'er Engine Division of Fairchild and Wright 
Aeronautical Corporation became members in March, 1943. 

All policies of the East Coast Council were determined by a Board 
of Directors, composed of presidents of the member companies. 
In addition, the seven central advisory committees and their sub­
committees carr~ed on the work of expediting aircraft production by 
interchanges of mformaton, developments, materials and other phases 
necessary to maintain Government manufacturing schedules. 

The advisory committee on production obtained improved meth­
ods of subcontracting, production control, diversion of machine tools, 
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tockroom pract ice emplo ·ee relation work mea urement and other 
related problem th rouo-h the Council' interchange tem and co­
ope ration wi th oYernmen agencie . The ad ' i or committee on 
eng ineerin o- xchanged data on u e of metal and alloy made loans 
of te t ing and other engi neering equipment between companie , tudied 
tra 111 111 material and achieved g reater application o f non- trategic 
mat rial in a ircra ft manufacture. plan fo r e.xchange of engineer­
ing manhour wa e\·olv d a he re ult of an e.xp riment made by 
Th Gl nn L. Iartin ompan · in u ing a con iderable number of 
eng inee r emplo ·ed by he Oti Elevator ompan) . rartin eng ineer­
ing upervi or took up headquarter at the ti offices in e\\ 
Y ork guided the ti ompany eno-ineer in pr paring work re­
quired b) the ~Iar t i n ompany. FollO\ ina thi · tern, companies 
who enginee ri ng per onnel wa not workin o- at f ull capacit were 
able t r tain th e e.xpert and place them in use for work in 
wa r indu t r ie . The advi ory committee on material met with 
th a ir raf t ch dulino- uni to defin method o f r di tributin o- urplu 
and b olete material . T he implification of various reports and 
que t ionna ire al o occupi d the attention of that group. The advisory 
committee on plant defen e met frequent! with rmy, avy and 
other inter ted aaencie to proYide uniform methods of plant pro­
tection. The ad' i ory committee on ervice arranged for battlefront 
compan ' er icemen to a i t their colleague in the maintenance of 
war plane of any and all type . T hu ervicemen representing indi­
vidual companies were in tructed to gi' e full aid to all other com­
pany representative ' hereYer po ible. The committee also devoted 
much time to preparing ervice manual "hich provided standards of 
official and per onal conduct in he fie ld . The advisory committee 
on indu trial rel ation concentrated on electi' e Service, absenteeism, 
housin o- tran portation, trainin o- elimination of employee pirating 

THE COMMONWEALTH CLOUDSTER 

It is powered by a 120 h.p. Ken-Royce engine. Model 8125 is a two-place, side by 
side, and Model 81 35 is a three-place plane. 
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and standardization of job titles and training. The interchange 
methods of the East Coast Council enabled member companies, as 
well as nun-member companies and other groups, to benefit from the 
results of the committee's work. The advisory committee on public 
relations completed an intensive survey of absenteeism. It enabled 
the Council to meet with Army, Navy, l\Iaritime Commission, \V.P.B., 
\V.M.C. and O.W.I. and project methods for a national campaign 
to curb absenteeism in aircraft and other war industry plants. Sub­
committees on salvage, transportation and other matters performed 
numerous services in the solution of complex problems. In all cases, 
the in formation gathered by Council committees was made available 
to all outside sources which requested it. 

The American Society of Mechanical Engineers 

The American Society of 1\fechanical Engineers appointed Dr. 
John E. Younger, Professor and Chairman of Mechanical Engineer­
ing of the University of Maryland, permanent secretary of its avia­
tion division ; and the headquarters of the aviation division, accord­
ingly, was moved to the University. 

The work of the aviation division was organized to take advantage 
of the expert talent in the other 14 professional divisions of the 
Society, such as production engineering, applied mechanics, wood­
ipdustries, metals and management. Committees were appointed to 
facilitate liaison with other professional divisions to aid the war 
effort. 

The aviation division contributed to the war effort in many ways, 
notably by the arrangement of discussion sessions for groups of tech­
nical men interested in the same line of war production. This was 
especially beneficial to manufacturers new in the field of aviation. 

At the semi-annual meeting in Cleveland, a round table discus­
sion was arranged on conservation, reclamation and substitution 
in aircraft and aircraft accessories manufacture. The session was 
secret, and was attended by 165 engineers. A free discussion of 
timely war production problems and their solution resulted. It came 
at a time when the problem of materials was beginning to be a major 
factor, and resulted in great benefit to the industry. 

As airplanes became larger, faster and more complicated, the 
aeronautical engineer became essentially a mechanical engineer who 
must have the technical background found in all the technical 
divisions of mechanical engineering, such as in mechanics, hydraulics, 
heat transfer, production engin~ering and metals. Committees were 
appointed for the study of the problems of standard practices in the 
various fields of aeronautical engineering and the manufacture of 
airplanes and airplane accessories. 

Institute of the Aeronautical Sciences 

The Institute of the Aeron~utical Sciences on January ~6, 1943, 
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pr~~ented it:; award: io r '9-12 a y!YallU \!bert 
R eed :\wa rd wa · made to I '"' r I. ~· iku r ky ky .\irc raft Divi-

· nit c I A irc raf t ·u r po ra ti 11 ... [ r creati n and reduct ion to 
ucce- ful 1 ract ice f a hclic pte r of uperi r contr li ability. ' The 
ctav ha nu tc \ward fo r cien t ific achi Yemen t by a p ilot wa 

a warded to .\. L. ~l ac "lain. Head . l n ·tallation Fl ig-ht Te ·t roup, 
P ratt · \\.hitn y Aircraft D iYi ·ion L nitecl ircraft orporati n 
·· f r ut tandincr wo rk in fl i h t te t in o f air raft naine and de-
velo pment o{ the ncrine to rque indica tor. Th Lawrence perry · 
A ward f r · un ,. men went to Edwa rd \\ ell , \ i- tant Chief 

e in rr . irc ra f ·· mpany. "f r ut tand ina contribution 
f a irplane de i n with pecial 

a ircraft .' ' Th J hn J IIrie ward for advanc m nt of aeronautic 
thr u h medica l re ear h wa conferred on Dr. E dward chneid r , 
Pr f r fBi Jo a-y, \Ye leya n ni,·er ity, .. for 1 ioneering re earch 
in the fie ld f a ,·iati n m eli ine " ·ith pa1·ticular ref renee to the 
devel pm nt of th hneide r Phy ical Fitne Index ." The Rob-
rt I. L ey Award in r coan iti n f out tand ina contribution to 

th ci nc o f m teoroloay a appli ed to aer nautic wa g i' en to 
F . \\. 1\.eicheld rfer . 'hi e f. L·. ~ . \\.eath r Uureau . .. for p i neering 
work and c ntinu ina activity in advancin o- the ci nee and p ractice 
of m et oro! cr · a appli ed to aeronautic . 

t eng ineeri n e ion o f th In titute - technical paper were 
pre en ted by pc ial i t on a ro lynamic a ircraft prod uct ion a ir­
p la ne de ign, ai r transport material m te ro logy, phy iologic prob-
1 m , po'' e r plant a nd prop llers. radio and instruments, rotating 
wincr a irc raft and tructur . The mete rological . ess ions wer e 
he ld in cooperat ion wi th the \m rican 1'-.'I e te rological Society. 

Inst it ute m em bershi p increa ·e I to a total of 5,- 03. Of that 
n umber , ] s~o wer s tudent 111 mber organi zed in branches at 43 
schools a nd coll eges. The ixth \ ' r icrht Jhothers L ecture wa p re­
sented in Ne\\ York on De ember 17, 19-1-- , by Edmu nd T . \lien 

NAVY BEECHCRAFT GB-2 

A personnel transport similar to the commercial Beechcraft DJ7S. 
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of the Boeing Aircraft Company whose subject was "Flight Testing 
for Performance and Stability." 

Manufacturers Aircraft Association 

At no time since the Cross-License Agreement was adopted 
nearly 26 years ago, has the practicability and importance of the 
plan administered by the Manufacturers Aircraft Association been 
realized more fully than during the year 1942. As pointed out in 
previous issues of The Aircraft Year Book, the primary function of 
the Association since the date of its formation 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 has operated since that date. In accordance 
with the provisions of these agreements, reports of the patents are 
made to the Association, and patent licenses are granted to members 
of the Association and also to the United States Government. The 
Association serves as a receiving and disbursing agency for the 
payments required to be made under such agreements and contracts, 
and in addit~on, develops a specialized procedure which enabled 
arbitration proceedings to be conducted in connection with claims 
for compensation on patents reported by members, and in the settle­
ment of the relatively few disputes in regard to such matters which 
have occurred within the aircraft industry. The payments on account 
of the original patents expired some years ago. Accordingly, the only 
royalty payments currently required are those resulting from the 
appraisal of new patents issued to member companies. 

During 1942, a total of 95 airplane patents were acquired by mem­
bers of the Association, and r ,293 patents had been brought under 
the operation of the Agreement up to that date, thereby continuing to 
carry out the original policy of making licenses on the same terms 
available to all airplane manufacturers in the United States. As in 
previous years, a further important objective of the cross-license plan, 
namely, the prevention of wasteful patent litigation within the indus­
try, was attained, no suits for patent infringement having been filed 
under any of the patents coming within the operation of the Cross­
License Agreement. The contract relationship between the Associa­
tion and the United States Government, which enabled the War and 
Navy Departments to obtain licenses on the same terms as members 
of the Association placed the Government in the same favorable 
position as regards all airplane developments which originated within 
the industry. 

Incident to administration of the Cross-License Agreement, and 
also in order to supplement other services rendered to members, the 
Association has had the foresight to acquire throughout the last 20 

years, and now maintains, a private library devoted to engineering 
research and technical developments in the field of aeronautics. Well 
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over 400 olume of book and periodical ' ere acquired during 
194-2 either b purcha e or by gift from ariou companies and 
indiYidual . I n addition a complete file of aircraft patent issued 
in the ta te many a have been obtainable from 

ritain and oth r countrie i maintained by the ociation , 
includino- an xtcn i,·e cia ification and inde...'-'.ing y tern, which is 
n t nly uni Jll fr m the point of vie, of re ea rch in the patent 
art bu t i p culiarl adapted to the need of member . 

Durincr the ea rl year the indu try reco nized that the ·facilitie 
of th _ ocialion mi crh t be u ed t adYantacre in connection ' ith the 
d Yelopmcnt f worthwhile invention and to obtain the protection 
affo rded by pat nt and recognition of de ign ri o-ht , but little was 
actuall ace mpli heel in thi direction until the formation of the 
Patent R a r h Divi ion hartly after the adoption of the mended 

ro -Li n o- r ement. ince then the ervices rendered by this 
Di i ion have been d veloped and expanded until it now comprises 

ne of the mo t im portant function of the ociation. The publica-
t i n of a c mpr h n ive Diae t of all ai rcraft patent and uch British 
pat nt a may be ome a ailable includino- ab tract of the specifi-
ation a nd fficia l drawi na , k pt member informed regarding 

pat nt d d ·I pm nt in the ·nit d tate and fo reio-n countrie . 
Th Patent H. ar h D i,·i ion a l a !vi ed memb r in o fa r a 
practicable regardin o- th trend of technical development , with a 
vi ew to minimi zino- in frin o-ement claim and a a ba i for the possible 
ac 1ui ition of patent . licen e and de io-n r io-ht . The result wa that 
advancement f th encourao-ed b making the important 
technical to the enaineering departments of all 
c mpam the rvice proved to be pa rticularly 

MARTIN BRITISH BOMBER 

The 187 Baltimore, built in quantity for the R. A. F. It is powered by two 
Wright Cyclone engines. 
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valuable durin~ the \Var when the cquivall·nt oi sevl'ral years of 
normal research atlCl cle\·elopnwnt Wl't'l' crowdl·cl into a period of a 
few months. 

The offices of the Association also provided facilities for main­
taining relations with non-nwmber patent owners. Submissions of 
outstanding developments by all inventors in the field of aviation 
were given careful consideration and might he call(·d to the attention 
of the membership, or kept on file so as to be readily availahle in 
case of inquiry. Some inventors felt disposed to file complete data 
such as blueprints, photographs and experimental and test records in 
regard to their patented inventions, so as to be assured that Associa­
tion members had some indication of the real nature of constructive 
improvement offered for purchase or license. It was likewise of ad­
vantage from the same point of view that the ;\ssociation be advised 
of terms which would be acceptable to the respective patentees. 
At the same time no submission of a confidential nature was solicited 
or received from others than members of the Association. 

A further important service rendered in connection with non­
member patent owners was the suhstitution of friendly arbitration 
proceedings for costly court litigation. Therefore, as in the case 
of the elimination of patent litigation between members as a result of 
the operation of the Cross-License Agreement, the Association also 
succeeded in establishing a somewhat similar situation as regards 
the relatio-nship with non-member patent owners desiring to make 
worthwhile inventions available to the aircraft industry. 

The advantages of the Cross-License Agreement to the industry, 
to the Government and to the public were an important contribution 
to the War effort. -By contitming to make in~po_rtant technical prog­
ress available to all manufacturers, th: AssoctattOn :ncouraged engi­
neering development and research unt1l the leadershtp of the United 
States in this field became generally recognized hy all other countries. 
Membership in the Association was not restricted. No qualified 
applicant was refused the right to acquire licenses under the terms 
of the Agreement. There were no withdrawals from the Association, 
except in the case of companies which either had gone out of business 
or had ceased the manufacture of aircraft. Patents of lesser conse­
quence were licensed free of charge, . while inventions of a more 
basic character which otherwise might have heen held by individual 
companies to dominate the industry O'r withheld for the purpose of 
preventing competition, were made available at low rates of royalty 
permitting unlimited use by eve.,ry member of the Association of 
all inventions coming within the operation of the Agreement. 

National Aeronautic Association 

Founded in 1922, the National Aeronautic Association completed 
its second decade of service with an active program for aviation 
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d ·v ·lupment and promotion. l:.mpha i wa plac' I n p romotion f a 
F ' dera l Dcpar m nt of Defen: : d ,.cl pmen f a Ion -ran(Te policy 
in o ng-rc. to in~urc a po twa r return tu f r p ri,·at nterpr i ·c 
for dome, tic and f rei n air commerce : 1 romoti ln [ a "overnment 
scientific rc:;carch pr a ram fo r the d ,·clopmcnt o[ ae r naulic equip­
m ent tn meet the p(l:twar need· oi commcrc' and in lu try: and 
, ponso rin t ( a,·iation education f r h y uth of :\ merica . 

. '\ffiliated with th • ·a ional A r nautic .:-\ ciati n were ev ral 
acti,· o rgani zat i n . The - ·ational . Yiation T rainin (T .-\ ociation . 
comp d of me _ -o a,·iation trainina raa nizat ion of ,,·hich a 
large numbe r were i"il ian Pilot Trainina P r o-ra m op rator . w rked 
f r th . mo th c rdination of fli a ht and !YT un I trainin fo r the 
arm d fore . . -\ nother 1'\ .. \ .. \. affilia e. th _'i n ty-~in e int rna­
ti nal o r(Ta ni zat ion o[ lie n ed ,,. m n pilot li t d th majority of 
it m mb r .A .. ,. lunteer . \\ .. A.F .. f rry pilot , B riti sh 
A.T.A . f IT\' l il t . r.T.l'. in tructor ' .-\.T . . traffi ontrol oper­
;~to r ·. a nd a · t ra inee_ for tho: e and other \Ya r t ime a t iviti 

T h Air Youth Di\'i ion of 1\ .A .A. prom t d y uth aviat ion du ­
cation in th public ch ol and in ther Y l~ t h or . a ni zat ion u~h a 
the L y c ut ' irl .;c ut an~! _amp Fu·~. trl . It. e ~ab!t heel 
th Junior Air R e en·c a an .-\tr l. uth tra tntn rr or rra m zattOn and 
m n;ber hi p t taled -. oo. The. -. cademy f 'i\I cl I Aer nautics had 
lie n ed m 200 ooo model flter · 

Society of Automotive Engineers 

The a rona utic acti Yi t i o f the o i t · o f. \ut motive E ng ineer 
c ntinu ed with va th· acccler.at.e_l t .mpo and mcreasecl sc? l e during 
194 " 1' 1

1 
se ·ttt·cal actnn t te 111 luclecl the e ronauttcal tancl-_,. ae ronaL . . . . 

arcls ancl la 1 nat ional aeronaultc p roduct ton and eng meen 1w 
c rge sea e < E . . . 
m eeting D .· . 

9
, the ·· · " · · trcraft tanclardtzatiOn Pro-. Ut111g I-t- · 

G & A AUTOGIRO PA-36 
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g ram included coordination for the aircraft indu try o f a broad aero­
nautical standard ization program covering the fi eld o f aircraft en­
g ines, pmpellers, acce ori e and equipment, and the material and 
processes u eel in the production of airframes and aircraft eng ine , 
propellers, acces aries and equipment. In the tandardizat ion of 
aeronautical material s and pr c es, 283 pecification of the .M .. 
series were completed. In development of the e pec ificat ion new 
and revised specifications were prepared and i ued immediately a 
r equired by the fl ex ible and expand ing need of the indu try. 

During 1942, 16 A.M. . covering aer nautica l alternate tee! 
recommended by the \iVar I reduction .Board T echnical Advisory 
Committee for A lternate tee! , 24 spec ification c vering ynthetic 
rubbers required by the aircraft industry, even f r fe lt and many 
for other materials used by the a ircraft industry, were issued. Over 
a million and a quarter of these specifications were distributed 
throughout the industry to more than 3,000 use r . Eighty Aero­
nautical Standards and Aeronautical Recommended Practices we re 
issued after thorough coordination with interested groups in the air­
craft industry. Two Aeronautical Info1·mation Reports conta ining 
useful technical data and engineering in fo rmation also were used. 

In 1942, 94 papers covering a variety of aeronautical engineering 
and aircraft production and operation subjects were delivered before 
the Society of A utomotive Engineers national and sectional ~neetings . 
Approximately one-third of the 8,200 members of the oc1ety were 
connected directly with the aircraft industry. 

BREWSTER BERMUDA DIVE BOMBERS 

Awaiting final flight tests before joining the British R .A .F. 



CHAPTER X 

THE AIRCRAFT MANUFACTURING INDUSTRY 

Manufacturers of Planes, Engines and Accessories Report New 
Developments in War Equipment-The Industry Expands 

Plant Facilities and Increases Personnel-Growth of Sub­
contracting-Work of the Individual Companies. 

T HE aircraft manufacturing industry won its full share of 
Army-Navy E awards in its all-out .production efforts after 
Pearl Harbor. Employees joined with management in taking 

great pride in the results of their work as the dispatches came back 
from the war zones telling of the superior performance of planes 
toward which they themselves had contributed something in the form 
of efficiency, whether it was in the plane itself, its engine or one of 
the thousands of parts and accessories that make up a military flying 
machine. The following pages give in all possible detail the contri­
bution which each company made toward American superiority in 
the air. 

Manufacturers of Aircraft 

Aeronca Aircraft Corporation, Middletown, 0., produced the L-3 
series, the TG-5 training glider and the PT -23 Army primary trainer 
-all for the Army Air Forces. Facilities were practically doubled. 
A monorail conveyor system was installed in the plant, and a system 
of victory awards was set up to increase production. Aeronca also 
built a light cargo plane for Army test, and designed a special ambu­
lance ship. ·Built around the Aeronca L-3 Super Chief commercial 
model, the ambulance plane had the same flight. characteristics and 
performance. It was powered by a 65 h.p. engme, had a cruising 
speed of 100 m.p.h., gas consumption of 5 gal. per hr. and range of 
350 mi. 

The Aeronca training glider, TG-5, was a 3-Pl.ace high-wing type 
with 35 ft. wing span and length of 23 ft. IO m. The PT-23AE 
Army primary trainer was a 2-place open cantilever low-wing tandem 
plane with 220 h.p. Continental radial engine. The Aeronca 65 CA and 
LB was a 2-place, side by side, high-wing monoplane with 65 h.p. 
Continental or Lycoming engine. 

Beech Aircraft Corporation, Wichita, Kans., greatly accelerated its 
production of Beechcraft twin-engine monoplane advanced trainers 
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AERONCA LIAISON PLANE 

·Army Air Forces Type L-3B. A two-place plane with a Continental 65 h.p. engine. 

and single-engine hiplane tran~rJOrts fur the U. S. Army Air Forces 
and Navy Bureau of Aer~nautt~s. A 780 per cent increase in delivered 
sales over 1941 was ach.teved 111 the first ten months of America's 
total war, through intenst:ve effo~t. and cooperation of employees and 
management, without ma~or ad~htwns to the manufacturing area or 
facilities which were avatlable m 1941. Principal factor in this in­
crease was the intangible one of morale. The desire of Beechcrafters 
to do their part to win the war found expression on the production 
line, and in many other. ways. Empl~yees spontaneously organized a 
"Whiskers Oub" early m 1942, pledgtng themselves not to shave until 
a certain level of production was reached. They soon achieved and 
passed that level ; but the spirit of constant striving persisted. After 
working hours, they orgamzed and staged a benefit carnival which 
raised over $I s,ooo for servicemeri)s charities; they founded a vol­
untary organization, a thousand strong, of "Reserve Guards," "Re­
serve Guardettes," and "Volunteer Firemen," operating along military 
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lim·s to protect the Beech plant in case of any emergency ; and they 
boosted their voluntary purchases of U.S. \Var Bonds to a figure 
equalling 20 per cent of the company's total payroll. The Anny-Navy 
E for excellence in production also was conferred on Beechcraft 
during the year. 

Subcontracting helped materially to accelerate Beech produc­
tion. An extensive subcontracting program, started hy Beech in 1939 
and constantly expanded in 19~0 and 1941, grew in 1942 to a point 
wlwre 85 per cent of one principal model, and over ~o per cent of the 

~------ ·i-i------~ 
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BEECHCRAFT PERSONNEL TRANSPORT 

Used as a utility transport also, the Army designation is C-43 and the Navy 
designation GB-2. 
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BEECHCRAFT MODEL x8 

. adaptations of this twin-engine monoplane are used by the Army Air 
Vano~sand Navy Air Forces as navigation or bombing trainer, utility or personnel 
ro.rcs~ort or photographic plane. It is powered by two 450 h.p. Pratt & Whitney 
ran ' Wasp Junior engines. 

parts of each of two other principal types, were manufactured by sub­
contractors. The floor area devoted to Bee..ch production by sub­
contractors far exceeded that in the Beech factory itself. The ad­
vantages of a three-year experience in engaging subcontractors and 
working closely with them in fabricating parts, tooling, and sub­
assemblies, became apparent when the call came for aH-out war pro­
duction. Subcontractors, already well versed in Beech requirements, 
were able to expand their production without confusion, and maintain 
quality requirements throughout. 

Production centered on four types of Beechcrafts. The Army type 
AT-7 (Navy type SNB-2) long:..range navigation trainer, and the 
Army type AT-II (Navy type SNB-1) bombing trainer, were the 
first planes ordered by the U.S. armed services for the special pur­
roses of navigator and bombardier training. Both were adaptations of 
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the ba ic commercial model I e chcraft all-metal low-wing twin­
engine monoplane u ing two 4 -o h.p. Pratt \ 1 hib1e \ '\a p Jun ior 
engine . The Army t) pe C-4 ( -av · type GB-2) personnel and 
util ity tran port a ingle-engine biplane wa an adaptation of the 
commercial model 17 Beechcraft in le-emrine negative- tagger bi­
plan u ing one 4 o h.p. engine. Onl- the \rm · type T - ro Beech­
craft ad,·anced p ilot trainer' a a pecial militar de io-n. n all-wood 
low-win o- twin-en ine trainer imulatin the p rformance and equip­
ment f ad ,·anced mul i-en ine tactical aircraft, it wa originated with 
th c op rati n ot the rmy ir Fore t utiliz a minimum of 
critical material and to be r adily adaptable to fa t, economical ma 
production. · 

ell ircra £t orporation Buffalo, N. . increa e l production of 
it P-39 iracobra fighter for the - rm,· ir F r e and others 
am ng the nited ation while the ell - ircraf t rdnance Division 
incr a ed output of recoil-damping uun mount . t the arne time 
Bell pr duced Jar e quantitie of contr I urface and rear gun 
encl ur for the B ing Fl ing For re . 

Bell · ircraft mo\ ed \Viftly forward a! o ' ith plan fo r the 
man u factu re of a new type bomber . de iuned by another compan), 
in a huge new factory at Marietta near tlanta Ga. Production 
fac ilit i fo r thi new project were n a rin u ompleti n, early in 1943, 
and a comprehen i' e training program wa under wa) to teach 
South rn labor how to bu ild combat aircraft. 

SPEEDING UP PRODUCTION 

This is the pantagraph router with which Bell Aircraft Corporation daily turns 
out thousands of Airacobra parts. On the left a workman may be seen tracing 
templates. On the right, a cutting tool produces accurate copies of the patterns 

from sheets of aluminum alloy. 
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Bell Aircraft deliveries in 1942 were in excess of $120.000,000, 

compared with ·$s,ooo,ooo in 1940. The company had more than 18 
times the number of employees and 10 times the floor space of 
April, 1940. One of the first aircraft manufacturers to answer the 
President's call for all-out production with a seven-clay-week. :q 
hour day, Bell continued to incorporate improvements in its Airacohra 
design. Basically, the high performance fighter plane was huilt around 
a 37 mm. cannon firing either explosive or armor piercing shells. The 
cannon was mount(.'cl in the nose and fin.·d directly forward through 
the hollow propeller huh. C lther armament incluclecl light and heavy 
caliber machine guns installed in the fuselage and wings. The liquid­
cooled Allison engine was mounted behind the pilot, and the propeller 
was powered by means of an extension drive shaft running from the 
engine, beneath the pilot's compartment to the propeller in the nose. 
Leak resistant fuel tanks, heavy armor plate and numerous other im­
provements, suggested by actual comhat usc, \vere huilt into the Aira-
oohra. · 

One of the steps necessary to achieve production acceleration was 
the simplification of the manufacturing processes so that thousands of 
unskilled workers could perform the required operations. Instead of 
seeking to upgrade the workers, it was necessary to downgrade the 
complexity but not the quality of the work so that available labor 
supply could be utilized. Without the company's use of roo per cent 
lofting, this would have been impossible. 

Another requirement was the maintenance of a smooth flow of the 
9,000 and more parts making up the Airacobra. Production control 
methods which had been satisfactory in earlier days were inadequate, 
and in their place new methods were instituted which would assure 
the availability of parts in quantities needed to maintain the constantly 
increasing production schedules. To facilitate this work, miles of 
pneumatic tubing were installed in Bell Aircraft plants, to speed the 
delivery of the heavy paper work involved. 

On December 7, 1941, not a single woman was doing production 
work at Bell Aircraft, but soon after, women shop workers were re­
cruited, and by the beginning of 1943, nearly 50 per cent of all pro­
duction employees were women, with the percentage continuing to in­
crease. More difficult t~sks were assigned to women, including such 
complicated work as engme run-up, operation of a s,ooo-ton hydraulic 
press and numerous types of machine shop practice. 

Successful operation, at the be~inning of 1943, of power-driven 
wing lines marked another step in Bell Aircraft's pioneering with 
mechanical handling ~f ma~erials and ~arts. In 1941, the company had 
gone beyond the stratght lme .productiOn methods with which it was 
building Airacobras, by using drag-chain conveyor lines to give con­
stant motion to its final assembly lines. With the chains sunk into the 
floor, wheeled dollies carried the fuselages steadily forward as various 
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upcratiuns were performed, including attachment of engine, cabin and 
aft fuselage, and also the installation of electrical and hydraulic 
systems. On these new lines, Bell fabricated wings, as the link-belt, 
power-driven conveyor carried them from station to station. Bench 
work and machine work on subassemblies were accomplished parallel 
to the line, and synchronized to its forward motion. All operations 
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BELL AIRACOBRA 

This single-seat interceptor fighter is powered with an Allison engine. 
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BOEING Bx7E AND Bx7F FLYING FORTRESS 

were planned for maximum simpli~cation, ea.ch one clearl:y explained 
in minutest detail by words and p1ctures-nght on the hne-so the 
most inexperienced operator would know just what to do. 

Boeing Aircraft Company, Seattle, Wash., devoted its entire 
production facilities to the building o~ t?~ Bo:ing Fl~i~g Fortress, a 
four-engine long-range bomber specta.hzmg m precisiOn bombard­
ment from extreme hi~h altitud~s, and able to operate if necessary 
without fighter protection. Dunng the first half of the year the 
Model B-17E was succeeded by the B-17F, the eighth series of the 
Flying Fortress. 

A signal achievement in manufacturing was evidenced in the pro­
duction changeover. The first of the B-17F's was test-flown on the 
day the final E model was delivered to the Army Air Forces. There 
was no stoppage or slowdown of production· during the model change, 
although the new series with over four hundred design changes repre­
sented about a 20 per cent new airplane. Production of the new model 
followed that of the old through the various stages of manufacturing, 
evenly, and without noticeable interruption. This accomplishment, 
together with an outstanding record of production, was recognized 
by the award to Boeing of the aircraft industry's first Army-Navy 
E award. 
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Outwardly, the B-17F was almost identical to the B-17E, with the 
exception of an all plastic nose on the newest model. The other 
changes, for the most part of a secret nature, provided an even higher 
ceiling on this high altitude aircraft, a greater load carrying capacity, 
improved speed and still more effective armament. From Alaska to 
Europe, from the South Pacific to the Mediterranean, the Boeing Fly­
ing Fortress carried the war to the enemy. Over Europe Flying 
Fortresses established the phenomenally low casualty ratio of 1.6; 
or for each thousand bombers sent out to raid enemy territory, only 
16 failed to return. Reports from the first seven raids over Europe 
indicated that about 70 per cent direct hits were made on selected 

· targets, thereby demonstrating the effectiveness of precision daylight 
bombing. During the month of October, 1942, over Europe, of the 
88 enemy planes destroyed, 70 were accounted for by the guns of 
Flying Fortresses. On one raid in Rabaul, Flying Fortresses sank or 
damaged 10 enemy ships. 

The manufacturing achievement of Boeing, equally as significant 

l 
0 

THE BOEING 314 

Pan American Clipper ship for ocean passenger service, powered by four 1,5oo h.p. 
Wright Cyclone engines. , . 
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as the outstanding performance of the Fortress, was marked by turn­
ing out these large bombers in quantities required under a continually 
accellerating schedule. Production at the beginning of 1943 was four 
times greater than at the time uf Pearl Harbor. :\11 production sched­
ules were met in 1942, despite the problems of material and manpower 
shortages. Contributing to the success of production were coordina­
tion of timing between the hundreds of subcontractors and suppliers 
of parts and assemblies; the effectual efforts of the Boeing tooling 
department which turned out about a quarter of a million different 
tools specifically for the production of the Doeing Flying Fortress; and 
the over-all planning and coordination of tool facilities and methods 
which were incorporated in the Boeing-devised system of l\Iultiline · 
production. 

Multiline production was based on the unalterable premise that an 
aircraft of any kind is extremely extravagant of space. To assemble 
an aircraft into its final form at an early point in manufacturing is to 
waste factory space. Boeing divided its production into major units 
of the aircraft which could he arranged compactly in several produc­
tion lines, each of which produced a precompleted portion of the 
Flying Fortress. Wings, for example, were fabricated in jigs, and 
set on the wing installation lines where the wings were made ready 
for flying. The gas tanks were added, the de-icer boots installed, the 
flaps put on, the various tubes, controls, wires and lights properly 
fitted, the landing gear installed, the engine and the cowl flap put on. 
When the wing left this line, it needed only to be connected with the 
rest of the completed aircraft, and the wires, tubes and controls hooked 
up, to be ready for flight. Other portions of the Flying Fortress were 
precompleted in a similar fashion. 

Another outstanding accomplishment at Boeing was the main­
taining of a continual month to month production schedule accelera­
tion while assimilating and breaking in a large proportion of women 
workers. ln April, 1942, Boeing employed about three per cent 
women, most of whom served in a clerical capacity. At the close of 
1942, women employees totaled 46 per cent of all Boeing employees 
and in some of the production shops women made up 75 per cent 
of the employees. 

Aside from Boeing production of the Boeing Flying Fortress, it 
also was being turned out in quantity by the Douglas Aircraft Com­
pany and the Vega Aircraft Corporation, under license from Boeing. 
In 1_941 the_Boeing-Douglas-Vega producti01=1 pool was formed, with 
Boemg turmng over to the cooperating companies all the engineering 
data, tool designs and. blue pr~nts for the Boeing Flying Fortress. A 
large number of Boemg engmeers were kept busy making triplate 
changes, as requested by the Army Air Forces, which were forwarded 
to the cooperating companies. · 

Boeing engineers made considerable progress in conservati011 of 

I 
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strategic mat<.·rials, notably rubber, aluminum alloys, nickel, chromium 
ami alloy steels, used in the Flying Fortress. Substitutes, generally 
speaking, were non-strategic materials such as wood and plastics, or 
less critical materials, such as plain carbon steels for special alloy 
steels. In all conservation changes, however, two principles pre­
vailed ; that there be no sacrifice in weight or efficiency of the Flying 
Fortress, and that re-designs be completely interchangeable with the 
parts being replaced. Typical examples of the use of wo?d included 

~------------------------ lQ7~3"------------------------~ 

THE BOEING STRATOLINER 

A 3s-place h·ansport for substratosphere operations. It is powered by four Wright 
Cyclone engines of x,xoo h.p. el!-ch. 

--· ---~----··· -- ====--- ·~ - - -
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tables, doors, floors, seats, steps, ammunition boxes, oxygen bottle 
holders and the like. Approximately 22 pounds of rubber was elim­
inated from each ship without affecting the safety of the ship or the 
crew. 

Boeing's flight testing department continued their research into the 
stratosphere regions, a program which had been under way for sever,al 
years. This group of airmen spent several hundred manhours at 
altitudes i~ excess of 30,000 feet, and a large portion of this beyond 
34,000 feet, perfecting the many functions which enabled the Flying 
Fortress to operate efficiently at high altitudes under military condi­
tions. Among the problems solved by the Boeing flight test depart­
ment was that of propeller stalling and tip speed losses at altitudes 
in excess of 35,000 feet, basic information which was incorporated 
into the design of spark plugs and ignition equipment for operation 
at high altitudes, specific fuel consumption data which proved aircraft 
operation economy at high altitudes, and improvements in the opera­
tion of hydromatic propellers above 35,000 feet. The complete range 
and operation limits of both single and dual turbo-superchargers were 
established. · 

In July, 1942, the Boeing Sea Ranger XPBB-1 made its debut, a 
unique flying boat, built for the U.S. Navy, which although in the 
four-engine aircraft size class, could operate on only two engines. 
Unusually clean aerodynamically and hydrodynamically, this aircraft 
proved to have excellent flying characteristics. The Sea Ranger fea­
tured extremely long range, weight lifting ability, and comfortable 
quarters for a crew of 10 . 

. Boeing Stratoclippers, operated by Pan American Airways, main­
tained schedules in the Caribbean area, while the TWA fleet of Boeing 
Stratoliners took on olive drab and went to war with the Army Air 
Forces. The Boeing 247's, built in 1933-35, and operated formerly by 
United Airlines, also joined the Army. The big 89-place Boeing 314 
Clippers maintained a close link with England, making trips regularly 
across the Atlantic Ocean. Three other clippers were operated by 
British Overseas Airways. 

The Boeing Aircraft Company, Renton Division, grew rapidly. 
With the large new plant almost completely tooled, production was to 
be well under .way early in 1943 .. Boeing Aircraft of Canada Limited, 
Vancouver, B. C., devoted its facilities to the production of patrol 
bombers for the United Nations. . 

Boeing Airplane Company's Wichit-a (Kans.) Division continued 
its expansion program preparatory to assuming an even greater 
position in wartime industry. The company maintained its schedules 
in production of primary trainers- by supplying a record number of 
its models PT-17 to the Army and N2S3 and N2S4 to the Navy. 
Daily flights of these trainers were ferried to training schools, while 
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other found their way to Great B ritain, Paraguay, -Bolivia, Cuba, 
Peru, China and Canada. 

The PT-17, 2 3 and 2 4 ' ere po\\ered by Continental 220 
h.p. engine . All primary trainer produced b · the \ ichita Division 
were ba ically imilar type . 11 were two-place biplanes featu r ing 
high maneU\ erability and rugged erviceabilit . They had a wing 
pan of ft. 2 in . heiuht 9 ft . 4~ in .. wi ng area 297.6 sq. ft ., gross 

weight 2,700 lb . Their tated high peed i 125 m.p.h. and cruising 
rang from 400 to 42 - mi. 

The e primar trainer had a fu elage of welded steel frame, 
fabric covered, wing of pruce par , pruce rib and aluminum alloy 
channel drag trut , all fabric covered interplane and cabane struts 
of tream lined a luminum alloy tubing and a ilerons of riveted aluminum 
allo con truction, fabric covered . \ i\ elded steel tubing was used in 
the ta il group with fLxed stabilizer · horizontal trimming was provided 
by mean of an elevator tab. Landing gear \\ as of the full cantilever 
type. 

va ri at ion of the PT-17 model the PT-27, ' ·a produced in quan­
tity for Great B ri ta in ' train ing prouram and wa adapted especially to 
operation in extreme cold weather. The PT -27 equipment included 
cockpit enclo ure, cockpit heater and oil dilut ion system. It also was 
equipped with a blind A ing hood fo r in trument training and a com­
plete electrical installation for night fl ·ing. 

Becau e o f the rmy' urgent need fo r cargo gliders and the 
\ ichita D ivi ion's plant facilities and experienced personnel, it ac­
cepted ubcon tracts for construction of a large number of CG¢ 
glider . T he g lid r program pro ided a typical example of the 
ingenuity and cooperat ion of Mid'' e t plane builders. Boeing under­
took the dual job and manufacturin o- and a embling. In addition to 

THE BOEING SEA RANGER 

An experimental two-engine long-range patrol bomber. 
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BREWSTER BATTLER 

The F3A Navy Fighter. 

the parts built within the Boeing plant, scores of small manufacturers, 
cabinet makers and craftsmen working in home shops contributed 
finished parts to swell the volume moving along production lines. The 
glider was developed around a fuselage of. welded steel tubing a~1d 
wooden wings, both fabric covered, from a design by the Waco Atr­
craft Company under the direction of the Army Air Forces at Wright 
~~. -

Boeing's Wichita Division also designed and constructed a twin­
motored crew trainer designated by the Arrriy as the XA T-1 5. It was 
equipped with two Pratt and Whitney 550 h.p. engines. It had a steel 
tube, wood-faired, fabric covered fuselage and plywood covered wings 
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and tail surfaces. It had a wing span of approximately 59 ft. and a 
lengtq of 42 ft., and a speed in e.xcess of 200 m.p.h. To provide the 
desired training facilities for flight crews, the XAT -15 was equipped 
with constant speed propellers, radio compass, automatic pilot, full 
complement of flight and radio equipment, flexible machine gun, flex­
ible camera gun, power turret and moderate capacity bomb bays. 
\Vhile the \Vichita Division was producing trainers and gliders at an 
unp~ecedented. rate, the ~ulk of personnel w~ engaged in the pro­
ductton of maJor assembhes for the Boeing Flymg Fortress. 

Brewster Aeronautical Corporation Long Island City, New York, 
moved into full production on its ne\~ long-range dive bombers. In 
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BREWSTER BUCCANEER 

A Navy dive bomber, designated the SB2A. 
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addition the company started 1943 with a new Navy fighter program 
well under way and new contracts to replace the completed wing work 
at its Newark, N. J ., plant. Of paramount importance in the Brewster 
picture was the dive bomber program, including several models of the 
-Buccaneer SB2A for the U.S. Navy and its export counterpart, the 
Bermuda, produced in quantity for the R.A.F. Prime contracts for a 
land based Buccaneer for the Netherlands East Indies were taken 
over by the Navy. Brewster continued manufacturing fuselages, cen­
ter wing sections and component parts at Long Island City and 
shipping to the big new plant at Johnsville, Pa., for final assembly. 
Here the land and carrier-based Buccaneers were sent successfully 
through their dive tests along with the Bermudas. 

The main difference between the Buccaneer and the Bermuda was 
in the engine horsepower. Each was a two-place mid-wing design 
with high fire power and exceptional maneuverability, powered by 
Wright Cyclone engines. The Navy models were slightly faster be­
cause they were equipped with a 2,000 h.p. Cyclone, while the British 
version carried a 1,700 h.p. Cyclone. 

With the development of the folding wing the Buccaneers were 
ready for service with the aircraft carriers. They had a range of 
approximately 2,500 mi. and were capable of carrying upwards of 
1,000 lb. bomb loads within the fuselage. External racks rigged be­
neath the wings increased the bomb load without creating drag. 

Heavily armored, with leakproof fuel tanks, oil tanks and wind­
shields, the dive bombers proved effective in keeping on their targets 
through the use of new braking flaps. As these planes began to roll. 
off the production lines in force the ·Brewster plant at Johnsville was 
completed. Thus it was possible to set up separate assembly lines for 
the various models and also maintain a steady flow of deliveries. A 
new hangar was constructed on the modern airport adjacent to the 
Johnsville plant. This hangar, ready for occupancy early in 1943, 
permitted inside storage of flight test planes and also a modification 
.center for quick and necessary changes. 

Gas rationing and inadequate housing affected the personnel levels 
at Johnsville. The company instituted high school training programs 
and employed hundreds of women to replace men called into service. 

Brewster initiated .its Navy fighter program in its plants at Long 
Island City. The F3A was an exact counterpart of the Navy Vought 
Corsair F4U fighter and ~as to be used for carrier operations. The 
new fighter had a very htgh speed~ was heavily armed and afforded 
good visibility. It was powered by a Pratt and Whitney 2,000 h.p. 
motor with Hamilton Standard propeller. 

Brewster enlarged its Long Island City plants to put the fighter 
program into full swing. Two new buildings were obtained, and new 
methods in reproduction and tooling were adopted. 

The doughty Brewster Buffalo which had proved itself so able for 

\\' 
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the ·ni ed ' tate ~ av · a well a the riti hand the Dutch, although 
antiquated in compar i on to the newer plane, nevertheless was an out­
standing av fighter during 1942- The part Brewster Buffalos 
played in the Battle of Iidwa re ulted in the decoration of pilots of 
1viarine Fighting quadran 221. In its official story of the Battle of 
Midway the av reported: ' On June 4, 1942 ... the entire air 
defen e of tfidway fell to F i hting ( quadran) 221 when the Japs 
cameo er ju t after dawn. The quadran took off, 25 strong, mo~tly 
Brew ter . .. pitted against an enemy force of more than 100 
bomber and fighter planes. A terrific melee of planes ensued when 
Fighting 221 met the J ap fo rmation head-on. Within a 30-mile radius 
of 'Iidway plane beoan falling in flames one after another into the 
sea. Fighting 221 broke up the Jap bombing attack so effectively that 
the vital :Midway airfield was never out of commission. Known Jap 
los e \·ere 43 plane b fighter action alone." 

The Brew ter Buffalo had been assembled at I ewark but even 
before thi job wa completed Brew ter had undertaken to build the 
outer panel for Con olidated Catalina Flying Boats. As Consolidated 
contract expired, Brew ter obtained new work of a similar nature 
for nny war craft 

Cessna ircraft ompany, Wichita, Kans., built three different 
model of airplane a it contribution to the \~ ar effort The AT -17 
Bobcat was a t\\ a -engine rmy bomber-pilot trainer used by the Army 

ir Forces. The Cessna Crane was a similar plane with equipment for 
sub-zero operations by the Royal Canadian Air Force. The Cessna 
Army personnel transport was a twin-engine model known as C-78. 
It was constructed largely of plywood and fabric around a welded 
steel tubing fuselage, and seated 5 persons. 

Commonwealth Aircraft, Inc., formerly Rearwin Aircraft & En­
gines, Inc., Kansas City, Kans., was building instrument training 
planes, Model 8135T, as well as gliders. Due to the large amount of 
war contracts , production wa reduced during the latter half of the 

BREWSTER BUCCANEER DIVE BOMBERS 

Awaiting flight tests prior to operations with U. S. Navy. 



AIR R FT 'IE R B K 

CE. SNA CRA. T£ 

Bo mber crew tra iners with t he Ca nad ia n a ir fo rces. 

yea r on the Cloudstc r and I nstrument T ra iner mode l . T he Rearwin 
Clouclste r proved very popular on Civil \ir Patrol, while the R eat·w in 
Instrument Trainers were u d e:den ively on 'ivilian P ilot T ra ining 
programs a nd fo r a ir line pil ot t ra ining. T he c mpany was in produc­
tion on CG3-A nine-1Iace t ra ining g li ders. Commonwealth al o had a 
la rge contract fo r CG4-i\ IS-place t roop ca rryin o· gli de r . I n the 
engine department, hyd rauli c uni ts fo r ai rcraf t companies, glider tow 
releases, and various ordnance items were being manu fac tu red . T he 
facto ry floor space was increased from approximately 50,000 sq. ft. 
to approximately 450,000, or a gain of 900 per cent. T he name of: 
Rearwin A ircraft & Engines, Inc. was changed to Commonwealth 

ircraft, Inc., J anuary 8, 1943. 
'onsolidatecl A ircraft Corporation, San D iego, Cali f. , had a 200 

per cent increase in production during 1942, and early in 1943 was 
producing the Consolidated L iberator, B-24D, the Consolidated Ex­
press, C-87, a cargo conversion of the long-range bomber, the Coro­
nado, PB2Y-3, four-engine long-range patrol bomber , and the 
Catalina, PBY-5, utilizing plant facilities at San D iego and Fort 
\tVorth , Tex. The company a lso acquired the Nash-Kelvinator plant 
a t New O rleans, La ., fo r early production of an improved flying boat . 
In addition to these three plants, Consolidated establi shed modifica­
tion centers at T ucson, A riz., a nd E lizabeth City, N . C. 

The Fort Worth plant began ac:tual producti on of the L iberator 
Express in April , 1942, IOO clays ahead of schedule. T he mechani zed 
assembly line, proven at the San Diego plant , was install ed . A system 
of production control similar to that pioneered by V ultee was put into 
effect at both the F ort Worth plant and at San D iego. 

In the operations fi eld, the company set up and operated a schecl-
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uled passenger and freight service between California and Australia. 
Another successful venture was the establishment of Camp Consair, 
and the lending of instructors and equipment for training Army Air 
Force mechanics for specialized maintenance of the Liberators. Three· 
shifts at the camp trained several hundred men every 28 days. 

Improved production methods were responsible for amazing gains 
in efficiency of manufacture. There was a so per cent manhour sav­
ing on the Liberator alone. Set up by the industrial engineering ge­

. partment, it not only standardized and streamlined manufacturing 
procedures but stepped up the employee suggestion system, developed 
cost improvement proposals and established a cost conversion bonus. 
Employee suggestions resulted in a net saving of 613,704 manhours 
from May 1, 1942, to January I, 1943· Under the plan, 793 Consair 
employees received $4,669 in War ·Bonds or stamps and $22,003 in 
cash for their production ideas. Employees of both San Diego plants 
submitted 7,925 shop suggestions from employees. Of these, 793 re­
ceived cash awards, 362 honorable mention, and 2,033 were pending. 

= 

CONSOLIDATED LIBERATOR 

A long-range bomber powered by four Pratt & Whitney turbo-supercharged engines 
rated at 1,2oo h.p. each. The A~;my Air Forces version is known as the B-24 while 

the Navy Air Forces designation is PB4Y1. 
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CONSOLIDATED CORONADO 

This Navy long-range patrol bomber, PB~Y-3, has four 1,200 h.p. Pratt & Whitney 
engmes. 

Huge manhour savings brought about by advanced production 
methods included : Combining of sections of skin-plating into larger 
sections of the Liberator nose section, II,334 manhours; new motor 
mount lift tool for installing Liberator engines, 10,507 manhours; 
specially designed jigs for assembly of pilot's enclosure, Liberator, 
15,930 manhours, and a drill and assembly fixture for. upper nacelle 
fairing for the Liberator, 15,930 manhours. Cost improvement pro­
posals, in which assistant foremen and those above participated, re­
sulted in an indicated saving of 2,16g,621. manhours. Approved 
proposals yet to be installed would add 1,523,874 manhours. 

Savings effected were : Use of straight line production unit on a 
sound-proof panel operation, 72,000 manhours ; substitution of 
vinylite tubing for friction tape as insulation on heavy cables, 15,950 
manhours ; re-arrangement of material handling for Liberator wing 
details, 13,485 manhours; subassembly for Catalina nacelle instead 
of piece-by-piece assembly, 12,000 manhours; subassembly of ·skin 
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stringers and armament details on the Catalina center wing section, 
75,000 manhours; use of Kennametal and Firthite-tipped turret tools, 
17,020 manhours; pre-drilling and riveting of skin-slugs in sub­
assembly fixture, 105,876 manhours; roller conveyors to handle 
platens on hydro presses, 28,8oo manhours ; subassembly method of 
station 6 to station 13 on the Liberator wing, 540,000 manhours.; 
fixture to level Coronado wing while spot-facing and drilling forgings, 
44,000 manhours ; installation of automatic control valves for cool­
ing system for anodizing tanks, 19,200 manhours; elimination of 
masking cables on Liberator, 13,6oo manhours and on Catalina, 
7,700 manhours; change in method of assembly of Catalina wing, 
24,000 manhours, and changing hand-forming of 46 parts to machine 
stretched forming, 14,420 manhours. 

Both the employee suggestion system and cost improvement pro­
posal revealed the definite trend from job shop methods to complete 
mechanization. Employees, foremen and executives were made cost 
conscious through considerable plant publicity, and by awarding 
bonuses. The cost conversion bonus allowed assistant foremen and 
above to share in advances in efficiency within their departments on a 
month-to-month basis. 

0 

~ 
CONSOLIDATED CATALINA 

' This long-range patrol bomber is powered by two Pratt &: Whitney engines rated 
at 1 20o h.p. each. As a flying boat it is known as the PBYs, while the amphibion 

' is designated PBYsA. · 
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CURTISS COMMANDO 

The C-46 cargo transport. 

The mechanized ass~mbly line for the Liberator having proved 
itself, Consolidated engmeers w~rked on the mechanization of the 
Catalina and Coronado assembly hnes, and these were put into opera­
tion early in I943· The ~ssembly line in the Fort Worth plant was 
believed to be the longest m the world. 

Pre-factory training for male workers in the mechanical category 
was virtually at a stand-still becau~e individual operations were sim­
plified and new employees ~~re tramed on the job. Women, however, 
were given pre-factory trammg. The percentage of women employed 
rose from less than one per cent to more than 38 per cent in 1942, and 
the percentage showed a steady increase early in 1943. 

Extensive strides were made in training draftsmen, engineers and 
other highly skilled employees. More than r ,200 men and women were 
receiving instruction in college level_subjects.· Upgrading courses not 
only gave employees added incentive but helped to fill those holes in 
the ranks of skilled personnel brought about by the draft. 
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l:uring till' _'"l'ar till' CllniJ)..111Y wa · awa rd ·d the rmy-:.Ja,y 
E fu r production xc lienee. the L'ni ted 'tate · Tr a ·ury Minute 
:\Ian Aag fur more than go per cent employe part tCJ pation in pay­
roll \\ ar Bond buying. and it Foremen· lub \Ya elected a be t 
in th nati on b\' the :\ational ,\ · ctatton f Forem n. 

\Vh ilc producin.r .. the pla ne of toda ·, .. the company wa prepar­
incr fo r "plane of tomorrow.· T t Ai rrht had been made with a 
he;:n-ier bomber f 11 w de ia n and up rior per f rmance. Lookinrr 
int th future. there wa in mock-up a rad ically n w plane, both 
h mb rand tran ·port. n Mar h I7, 194 . on lidated and \ ' ultee 
merrred into one ·orporation a ·on olidat cl \ "ult Aircraft orpora­
t ion, wi th headquarter at an Die o al i£. 

uh·e r :\ircraft orporation, \\'ichita Kan ., c a d buil d inrr com­
mercial model early in 1942 and devoted a.l l fac ilitie to ecret wo rk 
fo r the Army \i r l • orce . 

urt i -\\ ri rrht orporation A irplane D ivi i n Buffalo, . Y ., 
with additi na t I !ant at olumbu 0. t . Loui , Mo., and another in 
K entucky wa in producti n on combat and tran · port plane fo r t he 
. rmy and Navy a ir en ice and Allied air f rce . H aving doubled its 
plant proper ty in 1 41. the Airplane DiYi ion "·a requested by t he 
.-\rnw a nd avy to incr a e it manufactu r ino· fac ili t ies for 1942 
by ove r 100 p T cen t. ;\ otwith ·tandi no· the fact that th is new con-
truction \Yas added t exi tin..,· pl ant · , th · actual production of ai r ­

p lanes for the year 1942 increa ed o\'e r 300 per cent. 
Co ncurrent \Y it h the increa e in prod uction and plant area was t he 

p roblem o f addi ng add itional per onnel to k ep pace with p roduct ion. 
Conseq uently. the total emp!O\-m nt fo r the p lant. of the \i rplane 
D ivision was more than d ubi 'd. I n addition to the obvious problem 
o f hiring new pe r an n I, it \\'a nece sary to exceed t he p rojected 
requirements because of the lo f employees to various branches of 

CURTISS S0 3C-r SEAG.ULL 

U . S. N avy scout observation for operati ons with th e Fleet. 
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CURTISS KITTYHA WK 

The P-4oE, an Army Air Forces fighter, is powered by an x,xso h.p. Allison engine. 

the armed forces, which exceeded 9,000 employees in 1942. The 
facilities for training new employees were increased considerably and 
as a result separate training schools, situated away from the factories, 
were instituted. Of the trainees at these schools early in 1943, 99 per 
cent were women. About 50 per cent . of the total number of em­
ployees were women by the end of the year. In addition to training 
schools organized for new employees, the .. Airplane Division had 
facilities for training of men for f!lOre responsible positions.:_fore­
manship classes, foreman's group meetings, service department, sub­
contractor, inspection, personnel counsellor and engineering training. 
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The Airplane Division of Curtiss-Wright Company was training 
over 500 service mechanics for the Army Air Forces at its Buf­
falo plant and contemplated similar schools at other plants. 

A new program designed for training and securing women college 
students as engineering assistants was announced. 'ntese Curtiss 
Cadettes were to be chosen from undergraduate classes of coeduca­
tional and women's colleges. At the expense of the company they 
were to be assigned to one of eight technical universities for a course 
of 10 months. Upon their successful completion of the course, they 
were to be employed by the Engineering Department. 

A considerable portion of the total number of airplane units was 
awarded to subcontractors, many of whom had no previous ex­
perience in the airplane business. It was necessary to educate these 
firms more intimately in the business of making parts. Many of the 

' 

CURTISS HELLDIVER 

A Navy dive bomber, designated as the SB2C-x. 
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CURTISS WARHAWK 

The P-4oF, powered by a Packard Rolls Royce Merlin engine, is an Army Air 
Forces fighter. . 

best mechanics of the Airplane Division either were loaned to these 
companies or actually went to work at the various subcontractors' 
plants in the capacity of lead men or subcontract expediters. 

Following is a list of airplanes manufact~red by the· Airplane 
Division of the Curtiss-Wright Corporation~· The Curtiss P-40 E, 
Kittyhawk, a low-wing monoplane, was a single-seat Army Air Forces 
fighter equipped with a 12-cyl., liquid-coo}ed Allison engine driving a 
Curtiss three-blade, constant speed propeller electrically controlled 
and full feathered; the P-40 F, Warhawk, was similar to the P-40 E 
with the exception of a few modifications, the ~ost important of which 
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" ·;:s the in . lalla ti on (li a liqnid-cuole I Packard J\ oll -Hoyce ~Ierlin 
l'n Ti ll(• : the "urt i:;; . rmy l-ommando. -4 ). twin-enrr ine ca ro-o tran -
purl dcs irr ned t ·;ury paratroo1 . liuht a rtill ry and freio-ht powered 
by lwu 2 .000 h.p. twin-row Pratt and \\ ' hi ncy encr ine , qui pped with 
H amilton . "ta n<.la rd con tant ·p ed prop ·lle r : the urtis rmy 
Ca ra \·an ·-7 . made a lmo:t exclu ively of wood- p lywood laminate 
a nd plain lu mber- a h iuh- win monoplan wit h conventional two par 
b x -ty pe wing . p \\. red by two 1 ·- 00 h .J . P ralt and \ \'hitne en­
o- in · : th ur t i -- • a \·y ~ea ni l. - 1. a na Ya l c ut ob er ation 
plan op ·ratin cr [rom land ba e d t royer and crui er powered by 
a - _o h. p. 1--cyl. \ --type a irco led en ine clri Yin rr a t\\ o-blade con­
. tant peed pr pell r : the urt i · . TaYy Helld i\· r B- - r , a two­
plac , micl \\·in rr monoplane cliY · b mber , powered I y a \ ri o-ht yclone 
1-J.-C ·1. rad ia l eu•,. ine with a lurti · con ta nt peed full feathering 
propelkr : the Cur ti · .:-\nny .\-2: . H lldiv r th ame airplane as 
the Kavy ' B2 ·-I: the urt i - A rmy .-\ T-9, known a the ' Jeep" , 
a t win-eng iu · IO\\·-wi tw monoplane de io-ned to h lp 1 ilot in tra ining 
hridcre the o-ap bct\Yeen incrl -eng-i n and m ulti-enrr ine equ ipment be­
f re tak ing ,·cr the operati n o f bom b r and other h avy type · the 

u rt i ·s NaYy N - 1 F alcon, a two- eat, loW-\\·in cr advanced ombat 
t ra in itw monoplane p wer d by a 4 -0 h .p . -cyl. \\r ight \1 hir lwind 
engme. 

Doua la r\i r raft om pan_v, Inc .. ~ an ta iVlon ica, a li £. wa 111 

DOUGLAS BOM BERS FOR BRITAIN 

One of the fa mous D B-7B attack bombers which is making history with the 
R .A.F. on ma ny fr onts. At home in E ngla nd the R.A .F. used it as a night 

f1gh t.er. 
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accelerated production on the deadly bombers and sturdy cargo craft 
which it had designed and produced in quantities before the American 
entry into the war. Every plane Douglas had on its production lines 
in 1941 became an essential war machine in 1942· The company 
claimed that its production for the year totaled one-sixth of the 
American output, by structural weight. To accomplish this produc­
tion miracle, Douglas not only realized one of the greatest plant ex­
pansions in industrial history, but at the same time it trained thousands 
of men required to direct operations in these new plants without inter­
rupting greatly accelerated production with existing facilities. The 
result was a vast production capacity realized in a matter of months 
despite the problems accompanying an unprecedented upswing in 
employment. 

The planes that demanded the construction of four new super­
plants in America and others abroad, as well as vast expansion in 
existing plants, comprised many of the elements in a well-balanced 
air· force. They included dive bombers, torpedo planes, swift attack 
bombers which served at the same time as fighters, interceptors, in­
truders and pursuit ships; and three types of cargo planes and troop 
transports, all capable of meeting the global requirements of this war. 

In addition, because of company experience in big plane produc­
tion, Douglas was commissioned to build an important share of the 
huge Boeing Flying Fortress and Consolidated Liberator four­
motored bombers, making it, with its own Skymaster transport, the 
only company in America producing three of the Army's four­
motored craft. 

The Douglas planes which were ready for action at the time of 
Pearl Harpor were the SBD and A-24 Dauntless dive bombers; the 
TBD Devastator torpedo bomber; the A-20 attack bomber and night 
fighter, (Havoc for the Army and Navy and Boston for Lend-Lease); 
the C-47 Skytrain and the C-53 Skytrooper. The C-54 Skymaster 
combat-transport rolled off the assembly lines in February, 1942. 
Each Douglas model played a major role in the successful effort to 
stop the advance of the Axis and gain breathing space for the United 
Nations to win superiority in ships, planes, guns and motorized equip­
ment. 

Up to and through Midway, Douglas Dauntlesses helped hold the 
Japanese Navy at bay in the Pacific while the Fleet recovered from the 
de:vastating effect of the sneak attack on Pearl Harbor. In a surprise 
ratd on Salamaua and Lae on March 10, 1942, Douglas dive bombers 
and torpedo planes destroyed 14 Japanese naval vessels with a loss of 
only one plane, while on April 4, 1942, -they annihilated a fleet of 12 
Japanese naval vessels in Tulagi without loss. 

SBDs and TBDs were the Navy's offensive weapons in the battle 
o.f t?e Coral Sea, where they put the entire Jap fleet to flight after 
smkmg a carrier, Ryakaku, in five minutes, a heavy cruiser in four 
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minutes, and knocking out of action, and probably destroying, a 
second carrier. 

At Midway, this same combination of Douglas carrier-based Navy 
planes destroyed the :Bight decks of four Japanese carriers, leaving 
them at the mercy of level-:ftying bombers, and also scored heavy 
bomb hits on two battl~:~hips, two heavy cruisers, three light cruisers 
and two destroyers. SBDs participated in the occupation of Guadal­
canal ; and, piloted by Marine or Navy :Biers, they harassed the enemy 
daily-raiding Jap-held bases or shipping. 

During the American air-naval victory of October 25, 1942, in 
which so Japanese war vessels were scattered and forced to retire, 
Marine Corps SBDs scored direct hits on two enemy heavy cruisers, 
while Navy SBDs crashed their bombs on two aircraft carriers, one 

I 
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Jk 
DOUGLAS SBD-3 and A-24 

The SBD-3 is the Navy version and the A-24 is for the Army Air Forces. 
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battleship and three heavy cruisers, as well as four 10,000-ton trans­
ports which sank with some 20,000 men aboard. According to R~r 
Admiral J. S. McCain, chief of the Navy Bureau of Aeronautics, 
SBDs "have alone sunk more combattant tonnage than all other 
arms." 

The Douglas DB-7 attack bomber saw service with the R.A.F. 
for more than two years before Pearl Harbor, during which time it 
was credited with having forced the Germans to move their airfields 
in occupied France and .Belgium some 40 miles back from the coast, 
giving the British time to get their interceptor squadrons into the air 
against approaching German bombers. 

According to Air Vice Marshal A. V. M. Dawson, commanding 
United Nation's air forces in Egypt, it was the Douglas Bostons that 
permitted the retreating British finally to make a successful stand at 
El Alamein, whence General Montgomery launched his victorious 
drive and conquered Axis-held Libya. Gen. Arnold, in his state­
ment on performance of American aircraft in combat, called the Bos­
ton "one of the war's most striking examples of versatility and all­
round efficiency", and credited two South African DB-7 squadrons 
with 1,500 sorties over the Libyan front between May 23 and July g, 
with their first loss by enemy aircraft occurring only on July 7· Under 
the designation of A-20, the Douglas bomber was chosen to make the 
initial American raid against the European continent, which was car­
ried out on July 4, 1942. The A-20 next went into service against the 
Japs in New Guinea, and later accompanied the American occupa­
tional forces when they landed in North Africa. 

On all fronts, its task was low-level bombing and strafing of 
enemy troops, installations, munition dumps, oil tanks and railroad 
trains, at which it was eminently successful because of its tremendous 
speed at tree-top level and its capabilities as a fighter. 

Douglas transports and cargo planes were no less important to the 
wa~ effort. Accelerated production of the C-47s and C-53s permitted 
r~pid expansion of the .A.ir Transport Command and the Troop Car­
ner ~ommand, so that before the end of 1942 cargoes of strategic 
matenals were being rushed from the home front to all battle lines. 
But _in addition to such essential work, these planes were doing such 
servi_ce as carrying paratroopers into action, thousands at a time, and 
rushmg hundreds of wounded from isolated sectors to base hospitals 
for emergenc;: ope~ations. The outstanding paratrooper action of 
1942 was t~at m which 44 Douglas C-47 Skytrains made a 1,500 mile 
non-stop _flight fro?'l England to Tunis,. and discharged their para­
troops Without a~cident. The Skytrains were credited with having 
been the sole service of supply for one i"inportant beleaguered Ameri­
can ga:rison. over a period of many weeks, permitting it to win a great 
strategic action. _ 

The Douglas C-54 Skymaster, .which was on the ass~mbly line at 
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tht= time of our entry into the war, was tested, proved and placed in 
quantity production during 1942. During 1943 one of the great new 
Government-built plants was to be devoted exclusively to its con­
struction. 

\Vhile Douglas production during the year was limited to the 
above-mentioned craft, unprecedented progress in aviation necessi­
tated constant changes in models to permit them to retain their su­
periority. The A-20, Havoc, for example, went into its fifth series 
with perhaps as many as 1,000 improvements having been introduced 
since it first started from the production line. The Skymaster was 
improved steadily without interference in production. Both the C-47 
and C-53, which as the commercial DC-3 had flown a total of nearly 
300,000,000 air miles on domestic air lines, and covered a daily aver­
age of 17 times around the globe in foreign service, had numerous 
improvements incorporated in their design. 

DOUGLAS DB-7B-BOSTON 
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DOUGLAS DAY-SLEEPER TRANSPORT 

Available either as a n-passenger day plane (DC-3) o~ a 14-place sleeper (DS-T) 
these planes are powered by two Pratt~ Whitney Twtn Wasp or Wright Cyclone 

engmes. 

To bring into effective play the full skill and ability of it's present 
personnel, and to train and properly absorb the many thousands of 
men and women who joined the production army, Douglas, according 
to a company statement, during the year expanded and developed its 
technique of "human engineering." The year 1942 saw the develop­
ment and introduction of advanced phases of industrial relations. Dur­
ing the first full year of wartime operation, Douglas pioneered the 
use of rest periods for shop employees during all shifts, adopted the 
use of industrial music both insiqe and outside its plants ; inaugurated 
entertainment programs for lunch hours ; started its own blood bank 
in cooperation with the Red Cross ; launched a War Bond drive and 
set up a payroll savings plan for purchase by employees ; expanded 
its material co11servation program and extended training and industrial 
safety programs to meet the needs of new employees. 
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Douglas employee-management committees and their subcom­
mittees, in which management and employees were equally represented, 
comprised more than 300 members in the company's Califqmia plants 
alone. They embarked upon a program designed both to spur produc­
tion and heighten morale, and met with great success at both. Among 
their important projects was the expansion of the employee shop sug­
gestion system; involving substantial cash prizes for production short­
cuts. Thousands of these were received every month. Another im­
portant project was a War Bond mobilization, sponsored by these 
committees, which evoked such spirit and such enthusiasm in the or­
ganization that the statistics for Bond purchases by Douglas employees 
soared amazingly, and a number of Douglas plants were presented 
with Treasury flags. 

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 all Ercoupe production for the present. 

Fairchild Aircraft Division· of Fairchild Engine and Airplane 
Corporation, Hagerstown, Md., increased its personnel by 120 per 
cent and manufacturing space 2o6 per cent over 1941. Faced with the 
immediate and urgent need for vastly expanded facilities, Fairchild 
used many scattered buildings throughout the city of Hagerstown 
which were vacated or partially emptied by inactivity in normal busi­
ness. The exhibition hall o! the local . fairgr?und, several garages, 
warehouses, furniture £acton~ and to:>: factones were representative 
of the types of buildings kept m operation by the Fairchild plan. Al­
though a large addition was made to the_plant situated on the Hagers­
town Airport, in which wings for Martin Navy patrol bombers were 
manufactured it was necessary to· subcontract many of the sub­
assemblies of the various Fairchild models. Virtually the entire facili­
ties of a Hagerstown organ manuf~cturer, rend~red idle during the 
war, were engaged in the construction of all wmg surfaces for the 
Fairchild PT-19A and PT-26. Thus the war recession of some busi­
nesses in the city was balanced by the tremendous increase in primary 
trainer production. 

Fairchild, in anticipating the manpower shortage, trained women to 
replace men called,into the services. At the end of 1942, about 17 per 
cent of the workers in the industry were women, but at Fairchild the 
women employees numbered over 30 per cent of the total. 

A branch factory was built in ·Burlington, N. C., to manufacture 
Fairchild's newly-designed advance twin-engine trainer. This air­
plane, built by the Duramold process of thin veneers molded into ply­
wood shells for the covering sections, and with wood fuselage and 
wing frames, was designated the AT-14 by the Army Air Forces. It 
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FAIRCHILD FORWARDER 

A Warner-powered utility cargo plane or personnel transport. 

was powered by two Ranger inverted Vee engines of 520 h.p. each and 
had a stated cruising speed of about 200 m.p.h. The only aluminum 
used was in the engine nacelles, instrument panels, etc., and the only 
steel was in the landing gear, engine mounts, compression members, 
trusses and fittings. The first prototype of this radically new design, 
powered by two radial engines .at;t~ designa~ed the AT-13, was deliv­
ered in the fall of 1942, and mtttal test flights of the AT_ 14 were 
completed by the end of the y~ar. 

The Fairchild PT -19 was Improved further by the installation of 
the 200 h.p. Ranger en~ine, cockpit enclosure aqd night and blind 
flying equipment, and designated the PT-~6. It was manufactured for 
the Canadian air forces both at Fairchild's Hagerstown plants and in 
Canada by Fleet Aircraft; Ltd., under Fairchild license. Another 
variation of the PT-19 was designed around the Continental radial 
220 h.p. engine and designated the PT-23.' The PT-19 and PT-23 
were started in manufacture under Fairchild license by four other air­
craft manufacturers under prime contracts with the Army Air Forces. 
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Fairchild' commercial ::\Iodel F-24 po" ered by a 165 h.p. \ a rner 
rad ia l n ine wa produced in quantity for the Royal ir Force and 
with ligh re,·i ion for our own ai r force ,,·h re it'' a de ignated the 

- r :\. . It wa u ed a a per onnel and light caro-o airplane, and aw 

ment ' ere completed with the Brazilian \ eronautical 
l. mmi i n to manu facture he PT -19 in Brazil a the tandard 
t rain r fo r th Brazilian ir Force. Foti ·-fi PT-19 trainer and 
L· ---+ li ht a r airplane were flown from Hao-er to' n to B razil. 

:\ hu e car~ a irplane '' a in the mock-up tao-eat one of the Fair­
·hild plant.. f rad ical de ian and con truction thi new h\ in-engine 
a ro- hi p wa d icrned to carr tank . uun and troop at high peed 
,. r a .'"' o mil ran e. 

Fleet,Yin o-.. Inc ., B ri to!. Pa. wuno- into p r lu tion wi th the first 
. ta inle -steel military airplan ev r built-the ba ic training plane 
1 T -1 _ rd red b th rmy. ir F orce . Trim and fa t, the BT-L. 
with a win o- pan of 40 ft. , and - ft . in length, was powere I b a 
-t~ h.J. P ratt and \ ' hitney no-ine. 

for part production w hich ontinu d to be the maj or portion 
f F I et\\ ina xpandin actiYit ' a number of the A rmy's and a y ' 

out tanding fi o-hter and I mb r plan rode into battle with part , 
principally ntrol urfa e f both aluminum allo) and stainle tee!, 
manufactured in th two F ie t\\ ina plants at Bri stol. Exten ion of 
the trai rrht-lin flow mobile production ) stem for manufacturing 
a irplane ·urface , introduc d into t he air raft indu trv at Fleetwin rrs 

J 0 ' 
al o wa accompli heel in I9-f2· 

THE FAIRCHILD PT- 26 

The Canadian version of the Fairchild PT-19 standard Army elementary trainer. 
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A giant conveyor system was installed, a system th~t slashed many 
manhours off the time previously required for applying primer coats 
to aircraft surfaces and drying the parts. Not only did the conveyor 
network save time and improve quality ; it greatly relieved demand 
for floor space by utilizing the ceiling area, previously unused. . 

Extensive training programs also were sponsored. Marned 
women were admitted to the Fleetwings sheet metal school for the 
first time, and enrollment was increased. A straight hourly rate was 
paid to students. 

Women, for the first time, were added to the Engineering roster, 
and Fleetwings began training draftswomen at a Philadelphia voca­
tional school. Fleetwings also intensified its training program by add­
ing job instructor training to its program for foremen, leadmen, and 
other supervisors. An engineering, science and management course 
was started. Fleetwings also had a course for Army Air Service 
Command mechanics, instructing the men on how to repair and handle 
stainless steel aircraft structures. Additional courses in advanced lay­
out work were held for the purpose of upgrading personnel. 

The time-and-money-saving results of the Fleetwings "flying 
squad" of special assignments men piled up to a very impressive total. 
Literally scores of small, special tools were invented by the specialists 
-tools that brought about higher quality and faster production, in-

. eluding a rivet bucking yoke, used for riveting in inaccessible places, 
enabling one man instead of two to do the entire job faster, with rivets 
automatically lined up; a crimping roll, simple and light in weight, to 
bevel or crimp aircraft skin with one sweeping manual motion ; a bear­
ing regreaser for regreasing control-surface bearings packed with 
excessively heavy grease ; and a pneumatic punch press for punching 
inspection holes in nose boxes for aluminum-alloy control surfaces-
300 per cent faster than previous methods. 

. One of the more spectacular hydraulic valves developed at Fleet­
wmgs ~as a new gun-turret valve for operating a machine-gun turret, 
at a vartable speed. 

G & A Aircraft, Inc., WHlow Grove, Pa., changed its name in 
August, 1942, from AGA Aviation Corporation, which in turn was an 
outgrowth of the Pitcairn Autogiro Company. Personnel was in­
creased in excess of d?uble the ~mount employed at the beginning of 
the year. Subcontractmg commttments also resulted in the establish­
ment of three other production centers. Designs were laid down and 
autogiro models produced in 1942 for the air services. More efficient 
and improved designs supplanted the P A-36 which was the last model 
about which information could be released. Tlie company manufac­
tured other types of aircraft, including a number of CG-4A troop 
carrying gliders. 

Gen~ral Aircraft Corporation, Ast?ria, N.Y., was engaged in sub­
contractmg work and completed maJor assemblies of research and 

'. 
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experimental projects which were related to the war effort during the 
first part of 1~42· In February it undertook a substantial prime con­
tract with the United States Army Air Forces for the manufacture of 
CG-¢ cargo gliders, and has been wholly engaged in that work since 
that time. In April the factory and offices of the General Aircraft Cor­
poration were moved to Astoria· from Lowell, Mass., where the com­
pany had been located since its organization in May, 1940. The initial 
job of tooling and of readying the plant for production was completed 
and the first of the gliders was delivered to the Air Forces in Septem­
ber, 1942· A steadily increasing rate of production was maintained and 
a large number of gliders was completed. In view of this record of 
progress the company's contracts were increased substantially. Over 
so per cent of the actual manufacturing was done by subcontractors. 

Globe Aircraft Corporation, Fort Worth, Tex., produced the Swift 
GC-1, a two-place plane with a span of 29ft., length 18ft. 11 in., gross 
weight 1,4S91bs., useful load S181bs., maximum speed 140 m.p.h. and 
cruising range 6oo mi. · . 

The Grumman Aircraft Engineering Corporation, Bethpage, 

GLOBE S'W.JFI. 
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GRUMMAN GREY GOOSE 

The JRF-S anq JRF-6B. An eight-place utility amphibion and navigational trainer 
for the Navy Air Forces and Fleet Air Arm powered by two Pratt & Whitney Wasp 

Junior 400 h.p. engines. 

N. Y., tripled its floor space in 1942. Production in 1942 was three 
times greater than the total for the previous 12 years of the company's 
history. A dispersal plant system was established. Under this plan 
existing floor space in the form of idle garages and factories was 
leased. Into the newly acquired space, departments from the main 
plants were moved with less than a day's interruption, and a trans­
portation network was established for the inter-plant flow of parts 
and materials. The result was increased room in the main plants for 
assembly work. Two main benefits of this plan were the saving of 

/ 
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time necessary for new construction and the conservation of critical 
material that would have had to be used. 

A new model, the Grumman Avenger, TBF-1, a torpedo-bomber, 
was produced early in 1942, but was not announced to the public 
until it had surprised the Japanese fleet in the Battle of Midway. 
Declared by the Navy to be responsible for a large part of the suc­
cess of this battle, the Avenger increased its reputation in even more 
spectacular victories in other theatres of war. The Avenger carried a 
full size torpedo completely enclosed in the fuselage. Unusual design 
features included the unique Grumman folding wing. This wing 
folded back parallel to the fuselage, and increased by so per cent the 
number of torpedo bombers in an aircraft carrier's complement. 
Hailed by many experts as the "deadliest torpedo bomber in the 
world," the Avenger established an outstanding record of performance 

THE GRUMMAN WIDGEON 

A five-place amphibion for the U.S. Coast Guard and U.S. Navy. 
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GRUMMAN WILDCAT 
A one-place fighter. 

in combat. The record of one United States Naval torpedo squadron 
from the beginning of the Solomon Islands campaign until November 
15, 1942, was 14 enemy vessels sunk with the loss of only one 
Avenger. It also was used with 'great success as a horizontal bomber 
and ground strafer by the U.S. Marine Corps, particularly at Guadal­
canal. 

Grumman production increased over 450 per cent on the Wildcat 
F4F-4, standard fighter of the U. S. Navy and Marine Corps, and the 
Martlet, Britis)l version of the same plane and tlie standard fighter of 
the British Fleet Air Arm. In war combat in .. Malta, North Africa,. 
the Solomon Islands, the Gilbert Islands, Midway and Wake, the: 
Wildcat established itself as one of the best ship board fighters in ac-· 
tion, and repeatedly demonstrated its superiority over the enemy's: 
latest land based fighters and bombers. 

Production of utility amphibians for the armed forces continued'~ 

----
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The J.~ F- wa produced a a three-place uti lit ' amphibian and photo­
graphic plane for the L; . ·avy. The Grey Goo e J RF-s and 
JRF-6B, an eight place ut ility amphibian and navigational trainer, 
wa built for the . 1\avy and for the Briti h F leet ir rm. T he 
Widgeon }4F-r and }4F -2 formerly a popular five-place commercial 
amphibian, wa u eel by the · oast Guard and the avy. 

Higgin ircraft I nc., ' e' Orlean La. was fo rmed in the fall 
of 1942 a the fi r t outcome of long-ran e plannina b Andrew Jack-
on Higgin , already ucce ful in adaptina- pi wood and pia tic tech­

nique to the problem of war-boat de ian and con truction. Imme­
diate im petu wa a iven to the organization when the rmy 1r 
Force awarded it a contract for the con truction of r 200 C-76 
Cur ti a ra\ an cargo plane . 

y early pring of 1943 con truction of production faci li ties at 
Higgin ircraft was well under way. The ite of a ne\\ plant at 

ew O rlean had been dredged and fi lled. Foundation-piling was 
in place, ha ·ing been completed the previou year. Plant and facilities 
a t H iggin \ircraf t were to operate under the H iggins techniques, 
long used by R iggin in ' ar-boat con truction. straight-line as-
embly "a to be employed, in addition to which, almost 61 per cent 

of the plane ections were to be fabricated in subassemblies. 
T he new plant was to include facili tie for manufacturing airplane 

part and acce so ries, an engine-buildina- plant fo r manufacturing 
aviation and marine engines, plu the featu res of a saw-mill, veneer 
mill, veneer plywood and moldina plant and wood alloy structure 
plant. The H iggins site also had airport facili ties fo r both land and 
sea planes. 

H oward A ircraft Corporation, Chicago, Ill. , was building trainers 
under a Fairchild licen e. 

TljE GRUMMAN MARTLET 1 

This is the GB 36-A fighter with the R . A. F . Il is powered by a 1,2oo h.p. 
Wright Cyclone engine. 
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INTERSTATE LIAISON AND OBSERVATION 

This Army Air Forces L-6 is powered with a Franklin us h.p. engine. 

Interstate Aircraft and Engineering Corporation moved its execu­
tive offices from El Segundo to Los Angeles, Calif., in line with a 
greatly expanded production program. In addition to the aircraft 
precision units plant at El Segundo, Interstate began manufacturing 
the L-6, a liaison and observation plane for the Army Air Forces, and 
had acquired production facilities for a second plane of its own design 
for the Navy. The greatly accelerate!I production of precision units, 
including bomb shackels, machine gun and cannon chargers, and hy­
draulic actuating cylinders, also had forced a large increase in per-
sonnel and floor space · 

To speed production of the plane for the Navy, Interstate ac­
quired through the Defense Plant Corpora.tion, the large manufac­
turing plant of the Arlington Furniture Company at DeKalb, Ill., 
said to be the longest furniture assembly line in the world, and lend­
ing itself ideally to production of the Interstate plane. To employ the 
widest possible use of existing facilities, four leading representatives 
of "outside" industries took part in production of this airplane. 



THE AIRCRAFT MANUFACTURING INDUSTRY 255 

Prime contracts were assigned to the Brunswick-Balke-Collender 
Company, and to a group of furniture manufacturers in New York 
State who formed the American Aviation Corporation. Both firms 
worked from Interstate designs." Major subcontractors for Interstate 
at DeKalb were the Singer Sewing Machine Company and the 
Rudolph Wurlitzer Company, the latter piano and organ manufac­
turers. Development work o~ the Interstate Navy plane was carried 
on in the Los Angeles plant. 

The Interstate Army L-6 was a high-wing, tandem type, designed 
for maximum visibility and to be flown under difficult take-off and 
landing conditions. It was powered with a II5 h.p. Franklin 4-cylin­
der, horizontally opposed, motor, and was equipped with a motor­
driven generator and an electric starter. It had wing flaps, a steerable 
tail wheel and complete equipment for instrument flight. The L-6 had 
a maximum range of 540 mi. and a minimum of 220. The ship 
weighed 1,095 lbs. empty, and had a gross weight of 1,650 lbs. The 
observer could set up a collapsible drawing table, and because of the 
design of ~he cabin, he could see directly beneath the ship even at 
extremely low altitudes. 

Kellett Autogiro Corporation, Philadelphia, Pa., further expanded 
its facilities during the year with additional plants in the Philadelphia 
area. Total employees and volume of shipments more than doubled. 
Development of autogiros and other types of rotary wing aircraft was 
accelerated, with activities being concentrated on types to meet specific 
military requirements. The Company continued. to be an important 
supplier to other manufacturers of a number of component parts of 
combat aircraft. 

Lockheed Aircraft Corporation, Burbank, Calif., early in 1943 
flew its new Constellation transport, one of the largest and fastest of 
land-based aircraft. This four-engine, more than 8,ooo h.p. cargo and 
passenger plane, designed by Lockheed engineers for Transcontinental 
& Western Air and later designated as the C-6g by the Army Air 
Forces, could fly across the United States in less than nine hours non­
stop, or cross to Honolulu in about 12 hours. Its wing was an enlarge­
ment of the Lockheed Lightning P-38 fighter wing, including the 
Fowler flap with its maneuvering and landing positions giving the 
plane three sets of flying characteristics. The pressurized cabin per­
mitted cruising at 20,000 feet, high above 90 per cent of the weather 
disturbances. It could fly comfortably above 35,000 feet. Three of 
its powerful Wright Cyclone engines would maintain a 26,ooo-foot 
altitude, and two would hold the plane at 16,500 feet. · 

Meanwhile Lockheed and its subsidiary, Vega Aircraft Corpora­
tion, met the war emergency by producing~ in the first six months of 
1942, nearly twice as many dollars worth of airplanes and parts as 
were delivered in the last ten years of their history. Production for 
the month of July, 1942, alone exceeded that for the whole year 1940, 
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THE LOCKHEED LIGHTNING P-38 FIGHTER 

and this pace was accelerated throughout the year. Personnel prob­
lems were met, despite the loss of more than Io,ooo trained men to 
~he armed services, by the broad Lockheed educational program of 
Job-training and up-grading applied to increasing thousands of women 
wor~ers and to the physically handicapped, including the blind. Pro­
duction effort during the year was concentrated upon the twin­
boomed Lightning P-38 fighter, the Hudson bomber, and the Lodestar 
Model ~8 transport in several military versions. 

Durmg the year the Lightning established itself beyond any doubt 
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as one of the finest all around fighting planes in the world. As an 
escort on bomber missions, as an interceptor of enemy aerial raids, and 
in ground strafing, the Lightning was proving a headache to the enemy 
and a source of pride and confidence to the Army Air Forces. 

As the versatility of this twin-engine fighter-bomber was proven 
its production rate was several times increased and it appeared on fo~ 
major fighting fronts-the Aleutians, New Guinea, North Africa and 
over Europe. Its exceptionally long range with droppable gas tanks 
had earned it a place on the long-range bombardment team which 
brought havoc deep into enemy territory with the Lightnings flying 
as high cover for the bombers. 

Stron~ points of the Light:llng _we~e the enorm.ous weight-lifting _ 
ability of tts two 1,150 h.p. ~hson bqw~ cooled engmes; th.e efficiency 
of its wing, with maneuvenng and landmg flap to treble its range of 
perfonnance; the turbo-supercharging which flew it at more than 

LOCKHEED LODESTAR 

This twin~engine C-6o transport carries 17 an~ is powe.red with two Wright Cyclone 
or two Pratt & Whitney engmes. 
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THE LOCKHEED HUDSON BOMBER 

Also in production as the AT -18, a navigational or gunnery trainer. 

· 40,000 feet; the opposite rotation of its twin engines, which permitted 
speeds "in excess of 400 miles an hour" without torque effects ; the 
concentration of all its armament in the nose, where it was effective 
at all ranges without dispersed cones of fire ; the great weight of am­
munition carried, which gave the Lightning several times as much 
fighting time as average fighters; the double-skinned and double­
stressed ribless wing which sustained the ship even though badly 
riddled by shrapnel, and the great safety margin of the twin engines. 
Lightnings flew hundreds of miles to base with one engine shot out, 
outrunning and outclimbing Jap Zeroes. 

These qualifications expanded the Ljghtning's utility, and from its 
original single function as a high-altitude interceptor it was pressed 
into service as an acrobatic dog-fighter; dive bomber, precision bomber, 
ground strafer, tank and submarine destroyer, photographic ship and 
smoke-screen layer. Constant i]nprovements maintained its rank 
among the fastest and highest-flying of military aircraft. Its range 
was increased until it could be ferried great distances. 
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The turd) Lockheed Hud 011 bomber, ·' lei B omerang to the 
R. . F . oa tal ommand f r everal y a r · and fiahtina under both 
Rrit i h and American color on many front continued in production 
in a new ver ion in 1943· De iunated a the . T -I , the airframe wa 
equipped a a unnery trainer for turret firino· . or a a navigational 
trainer with tandard Bud on in trum nt · duplicated for the instruc­
tion of three tud.ent naviaator ~eated in th cabin. Neither version 
wa camouflaaed a no m·er ea tramma wa contemplated. Both 
trainer were powered b. two \\" riaht ) lone enuine . 

Production of Lockheed Lode-tar tran port and cargo airplane 
cont inued in eYeral v r ion . almo ·t xclu ··i, I · f r military u e al­
thouah core of the familiar twin-tailed :p eel t r remained in air 
line e rvice throuahout the world. The L cl tar airf rame, somewhat 
moclifi d, al o wa in ,. lume production at \ ega du ring 1942 a the 
B-34 \ entura bomber. 

P lant ex pan ion cont inued to ke p pace with the increa eel de­
mand of the er ice . not only in the fou r La kheed plants in the Los 

ngeles metropoli t~n ar_ea. but on a wider cope. Lockheed estab­
li heel a major modlf1catl0n ce~ter in T exa to equ ip fini shed aircraft 
with dev ice requi red for pectal mi ion in known climates . Thus, 
"ithout lowing production of the ba. ic airplanes, all the latest in 
a rmament and in trument "ere add d a fa t a the were developed. 
Lockheed al o establi ~eel a va .t ne, · o er ea operating base in addi­
tion to those a lready tn operation and nt its own engineering and 
servicing personnel to advanced Arm_ ba s to a id in training Army 
per onnel. 

Lockheed pr cluction r finernen t and hort-cuts were manifold . 
O ne was the pione ring of pla tic toolin cr so that three-dimensional 

b 

----
THE LOCKHEED H UDSON 

Hundreds of these reconnaissance bo mbe rs have seen service with the R .A.F . This 
m odel, AT-IS, is used by the U. S. Army Air Forces as a gunnery trainer . 
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contours could be "poured", hardening into tools that would sustain 
drop-hammer impacts of S,ooo lbs. per sq. in. under the hydropress. 
A rotary table more than trebled the hydropress output. The Burt 
welding goggle with anti-glare lenses permitted the welder to watch 
the tip of his arc or flame without eye-strain, improving both quantity 
and quality of his product. "Production illustrations" in perspective 
proved three times as fast as blueprints in teach.ing inexperienced 
workers to assemble structures. A rivet-standardization study re­
duced the number of rivet varieties in current stocks from 2,850 to 
325, and the variety of washers required was reduced by 6o per cent. 
Standardization of spotwelding equipment made its performance con­
sistent, and extensive research yielded results in flash-welding and in 
the welding and forming of substitute alloys. Stretch-forming of 
double-contoured parts was improved greatly, and studies of the fa­
tigue strength of die castings greatly increased their use. Other major 
research projects included hydraulics and fluids, plastic bonding and 
fillers, the impact strength of welds, behavior of magnesium alloys, 
pressurization, and several projects classed as military secrets. 

Tapping a new labor market to maintain war production in spite 
of the manpower shortage, Lockheed and Vega Aircraft Corporations 
in February began using "boypower" on the assembly lines. About 
400 boys, 16 and 17 years of age, became half-time aircraft builders 
under a "four-and-four" plan started by Lockheed and Vega with the 
cooperation of the Burbank and Pasadena school systems. Each boy 
attended school for four weeks,. then built airplanes for four weeks. 
so that the 400 youths alternated in filling 200 jobs along the assembly 
lines. The plan cal!ed for a ~welve-mo?th school year, and the boys 
had to keep up their scholastic grades 111 order to hold their factory 
jobs. The intention was that every boy would receive his high-school 
diploma, meanwhile helping to win the war and earning regular wages 
for his war-production work. 

Luscombe Airplane Corporation, Trenton, N. ]., was engaged in 
subcontract work for prime contractors. 

McDonnell Aircraft Corporation, St. Louis, Mo., continued to 
ma?~~acture ai_rcraft units forth~ Servi_ces. The company's St. Louis 
facihtles were 111creased substantmlly With the leasing and conversion 
of several downtown buildings, one of which was the world's largest 
garage containing over 200,000 feet of production area. Personnel 
was d?ubled. The compan~ _was ru_shing to completion its assembly 
plant 111 Tennessee. In additiOn to Its work on conventional aircraft 
structures, McDonnell pioneered in development and use of laminated 
paper plastic for both primary and secondary aircraft structures, in­
cluding ailerons, air ducts, control_ tabs, doors of all types, elevators, 
engine baffles, engine nacelle cowl111gs,_ engine ring cowlings, fairing, 
fin tips, flooring, gun blast shields, seats, steps, stabiliz~r tips, wheel 
fairings, wheel wells, and wing flaps. 
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Of considerable interest to the industry was the extensive experi­
mentation in vibration carried on by McDonnell under assignment 
from the Government. The company also conducted extensive train­
ing programs, including shop courses and courses of college level for 
both men and women. 

The Glenn L. Martin Company, Baltimore, Md., was in produc­
tion on three types of Anny and Navy aircraft, including the B-26 
Marauder medium Anny bomber, the PBM-3 Mariner twin-engine 
Navy patrol bomber, which was also a cargo carrier, and the 187 
Baltimore ( Anny A-30) bomber supplied to the British under lease­
lend. !v!artin also had under way several other projects of importance 
to the war in the air and the postwar future. The huge Martin Mars, 

MARTIN B-26 MARAUDER 
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MARTIN 187 BALTIMORE 

The Glenn L. Martin Company's two-engine reconnaissance bomber used by the 
British R.A.F . . 

14o,ooo-lb., four-engine patrol bomber for the Navy, made its first 
flight in July, 1942; and later was ordered changed to a cargo air­
plat'J.e, partly because the Navy wanted to develop larger ocean-span­
ning transports and also bec~use the armame?t of the big plane had 
not advanced to a stage whtch would make tt a particularly useful 
combat weapon. · 

The Martin B-26 Marauder was one of the deadliest bombers used 
by the Army Air Forces on ~any _fronts throughout the world. It was 
a medium type bomber of tmd-wmg monoplane design. Construction 
was all-metal monocoque. It had a r~~ractable .tricycle landing gear. 
It had two Pratt & Whitney 2,000 h.p. engines, with four-blade Cqr­
tiss automatic electric propellers. With all the latest features "dictated 
by combat experience in all war zones, the Marauder had great fire 
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power, power turret , .elf- eating fuel tank · and adequate protective 
armor. It wa adapted e pecially for ca rryin o- t rpedoe t the 
1 attle of i\[idway . the l\Iarauder ank two Jap carrier with tor­
pedo . and later o-ot two Jap de troyer in the A leutian . In core 
of bombing mi ion in l\orth frica and in the uth P acific, it 
f ught ff J ap fighter quad ron and d roppe I it bomb load on 
the tar et provino- t be not only a heav · bomb arrier but fa ter 
than th enem pur uit hip . The Maraud r \ a al ucce ful on 
g roun d t rafino- mi ion becau e f it · hea yy ma hin o-un fire power. 
Thu it prov d to be a triple threat aga inst th nemy in all theater: 

f act ion- bambino- torpedoin and . t rafm r . ne f the huge 1Iar-
t in plant nea r B altimore wa devoted t ?\[araud r pr duction, wh ile 
a Ia r t in-opera ted plant at maha, _ -b., pr clue d it under the 
" Knud en Plan . ' the principal ection: bein o- uppliecl b) three auto­

ubcontractor and hipp d to nmha f r a embl . 
Iartin I 7 Baltimore play dan important part in the Bri tish 

E ig hth \ rrn ' pic victory over the Germa n fr ica orp , as one 
corr pondent c mment d : ' 'They trik in la ro-e num ber and noth­
ino- can Ji, e beneath them. ·· a bomb r it wa le\ a tat in o-. I ts wing 
machine g un· made it quail effecti\ e in gro un d trafi ng operations. 
T he Balt imore \\ a lighter than the B-_ Ma rau ler, and ' as powered 
b · two I 6oo h.p. \ ' ri o-ht yclone . It ca rried a crew of four. 

T he lVIa rtin Fr..IB-" Mariner aY ' patrol bomber\\ eighed 24 ton 
a nd was de icr ned e peciall) f r long di tanc - ocean patrol, operating 
from fixed ba s r with the F leet. It had a fine record in anti-sub-

MARTIN MARS IN FLIGHT 

T he 14o,ooo pound Navy flying boa t is powered by four 2,ooo h.p . Wright 
Cyclone engines, 
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MARTIN MARI)JER I FLIGHT 

One of th e long-range, twin-engine PBM-3 fl ying boats in ~a\·y se rvice. 

marine warfare and in r escu in rr survivors of s ink ings at · ea. Th.e 
Navy also used it as a n advat.1Ce scout and fo r convoy duty because tt 
could range fa r ahead and a round surface vessels . It coul d stay away 
from its base for long peri ods of time. The l\l[a rtin Pi\LB-3 boa t 
which were converted to Navy cargo carrie rs weig hed 55.000 lbs., a nd 
were used for long-range fl y ing of critical suppli es . . 

The Martin Mars was one of the la rge t a ircraft ever built a ny­
where. It was powered by fom 18-cyl. 2,000 h .p. yvri~h t Cyclone 
engines. Her wing was as long as a 20-sto ry builclmg 1 tall. ~Ier 
hull had the cubic space of a n average Is-room house. She earn ed 
seven and a half miles of wiring, 1 ·9 miles of conduit pipe and three 
million rivets . Her wing was thick enough for the mechanics to stand 
inside and service the engines in flight. In the opinion of Glenn L. 
l\llartin, the pioneer who conceived the Mars, she was the fo rerunn er 
of even la rger flying boats. He a lready had on hi s draft ing boards a 
plane of 250,000 lbs. as compared to the 140,000 of the 1\!Ia rs. and he 
could see no engi neering obstacles to fl y in rr ships of ha lf a million 
pounds in weight. 0 

The Glenn L. Martin Company also was a leading manufacturer 
of power operated turrets. It introduced the first of this type in 1937. 
In 1~40 the Briti si: surpris~d the. German pursuit pilots with these 
Martm turrets dunng boml?mg mtssions over occupied France. The 
turrets were used on Martm bombers and a dozen other models of 
combat aircraft. 

Another interesting development was the JVIartin solution to flut­
ter. The company's vibrati.on gr_oup· first evolved a graphical solution 
to the phenomenon , allowmg atrcraft eng ineers to determine theo-
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ret ical flutler cond iti n of the aircraft e ,·en in the de icrn ta e. Thi 
was ! llow d h~- further deYelopmen o f Yibration pick-up apparatu 
which was u-cd widely throughout the indu try. Tiny two-ounce de­
tector cleYi c s c uld be placed thrmwhout th a irplan and their' ibra­
ti n fincl in CT tran mitt cl o an cillocrraph. which mad a 'i ual rec-

rd of the Yihrat io n report - . allowing a thorouo-h ch ck n vibration 
and flutt r c ndi ion , and p rmi tt ing he pil t to shu t I wn at any 
time lhat an unex pected inten ity f Yibration might ccur. 

· nder the im pact of the war effor th ngineering department o f 
the , lcnn L. :\fa rt in ompa 1y mad many cont ributi n. . ne o f it · 
intc rc ting de ,·el pment· wa · the adaptat ion >f th ma r ncr cell. u eel 
in If- ea ting ·ank., a_ a p ible olution f the il tran port pr b-
1 111 both in the "Cni d tate and abroad. urin cr I -1-- a P -nn yl­
Yan ia R ai lroad boxca r wa fitted with Ia ro-e marencr ell capabl o f 
ca rry in o- 1.).ooo (Tall n o f O'a. olin or fu I o il, a acra in t th avera ·e 

.ooo cra llon fo r a tank a r. Thi ar wa. t ·ted ut fo r man\· months 
and came thr u h the. e\·e re ope ration " ·ithout a fa ult. Earl)· in 19-1-3 
the GoYernm nt wa p repa rin o- t plac a Ia ro-e number of uch ca r 
in perati n. The adYantaae ,,·a_ obvi u ·. h rta cr of tee! made 
I uildin o- tank cars im po ible. The u e o f th mar no- c II in ordina ry 
I oxcar p rmitted ra ilroad to u aYailab l qu ipmen t. Morea er. 
the r c uld b two- ,,·ay ope rati n o f uch ar , b ause th e cell could 
be roll d up at the del i,· ry p int and , hipp cl ba k in a mall pace to 
the o il proclucin cr center . 

T he :\Ia r lin t ra inin cr procrram Jlacecl thou an I of men and \\ Omen 
in both in-plant t ra in in cr cia e and cour e et UJ in public chao! 
a nd coll eges . fitting them for the myriad pecia li zecl jobs of airc raft 
manufacturing. \\ . men formed 20 per cent of the pr cluctive per­
son nel. a nd ,,·e re employ cl in almo t eYery k in d of j ob in the plants. 

1\Ieyers A ircraft C mpanY. Tecum h, i\Iich. , was building three 

---

THE MEYERS ME-r6s TRAINER 

Manufactured by M eyers Aircraft Co. at Tecumseh, Mich. 

------------------------' 
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types o f training plane an I manufacturing part f r oth r -ompanies. 
Meyers trainers included the 1 \ V, the T \1\T-145 a nd the :.Icy r 
Me-1 65. A ll models were u eel in the . . . pi l t tra inincr program . 

North merican viat i n, Inc., Inglewood, Cali f., wa in produc­
tion on milita ry aircraft fo r e\ ery fight ing fr nt in the world , and a t 
the same time wa producing a teady fl ow f plan - for com! at pi! t 
instruct ion which played a major role in th accel rat d t ra ining pro­
g ram of the nited ation . Three man ufacturin unit were gea d 
to the g igantic task of upplying to the A m rican a nd lli ed a ir fore _ 
the Torth American B-25 1itchell bomber , J -5 r 1u tang fi hters 
and the AT-6 Texan combat trainers. North ;\m ri can ope rated th r 
maj or plants, in Inglewood, Cali f.. Dall a , T ex., and I an as City, 
Kans. Con truction was begun on a g iant econ 1 plant for the Dalla 
division o f orth A merican on March 24, 1942 . n independent 
manufacturing unit , the plant was con t ructed at the r -(jue t of the 
War Department for manufacture of heavy bombers. 

Roth B-25 M itchell s and P-s r M ustangs were ma nufactured and 
assembled in the parent plant in Inglewood, which long had been a 
major source o f supply for the A lli ed nation . The company' newe t 
unit, a t Kansas City, assembled the B-25, vvith many of the sub­
assemblies being manufactured by the Fisher Body D ivision of Gen­
eral Motors. The Dallas division's ori gina l plant was in production 
on the Texan trainers and also was completing arrangements to pro­
duce M ustangs in 1943. 

The company's excellent production record was recognized offi­
ciall y by presentation of the A rmy-Navy production E flags to 
the two oldest plants- Inglewood and Dallas. orth A merican 's total 
airplane deli veri es during the 12 months ending September 30, 1942, 
including all types, was up 263 per cent over the prior twelve mon ths. 

Acknowledgment o f the fin e perfo rm ance of North American air­
planes by high ranking military and aviation a uthorities was coupled 
with a stirring record of combat achievements which made a ir hi story 
during 1942. The B-25 M itchell bombers were in production not only 
for the U. S . Army Air Forces, but for the air arms of Russia, Brit­
ain, the Netherlands East Indies and China. The U . S. Navy an­
nounced early in 1943 that the Mitchells would be used in its future 
naval operati ons. The Mitchell, in quantity production many months 
prior to Pearl Harbor, entered service against the enemy at the start 
of hostiliti es, and became the first U . S. A rmy bomber to sink an Axis 
U-boat. A short time later, ten Mitchells and three Boeing Fortresses 
completed the longest round-trip bombing expedition in war history, 
taking off from Australia and flying to secret bases in the Philippine 
Islands. After a series of bombing expeditions against the Japanese in 
the Islands, the bombers carried safely to Australia a large number of 
evacuees from Lt. Gen. J onathan Wainwright's battered Bataan 
forces, 
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The Mitchells also were selected for the most dramatic operation 
during our first year of war-the daring raid on Tokio and the in­
dustrial heart of Japan led by Major Gen. James H. Doolittle. General 
Doolittle, upon completion of the mission, said these were the planes 
best suited for such an operation at that time. 

Engaging in an uninterrupted series of offensive operations against 
the enemy on all fronts throughout 1942, the Mitchells were utilized 
to the fullest by the United Nations. As more and more of these 
planes became available, their sphere of activities spread to all comers 
of the earth. Early in 1943, they were among the first bombers to see 
action on every front where the Allies faced the Axis powers. 

The unheralded appearance in Europe of the new P-51 Mustang 
in 1942, although it had been designed and built nearly a year and a 
half previously at the request of the .British R.A.F., caught the Nazi 
ground and air forces completely by surprise, and without an adequate 

NORTH AMERICAN B-25 BOMBER 
Known as the Mitchell, this medium bomber is powered with two Wright Cyclone 

twin-row engines. 
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defense to combat these single-engine fighters. St.:'lrting with what the 
British Army Cooperation Command called their "day out'' in occu­
pied Europe to rehearse invasion tactics against targets along th_e 
French coast, the :Mustang operations were extended gradually until 
they played one of the leading roles in the ~ommando attack at 
Dieppe. Here they carried out aerial reconnaissance over an area 
equal to the whole \Vestern front in \Vorld \Var I, pounced ?n enen~y 
objectives with devastating gunfire, and formed part of the atr curtam 
drawn across the sky above France to protect the invading troops from 
enemy sky raiders. 

The Mustangs climaxed their first year of service when the British 
chose them as the first single-engine airplanes based in Britain to pene­
trate Germany proper. A squadron flew some 250 miles east to attack 
German objectives in Holland en route to Dortmund, Germany. A 
German military camp on the Dutch-German border was machine­
gunned from tree top height, and fires were started in several lines of 
huts. Racing on, the Mustangs attacked a factory and a gas tank in 
Lathen, scoring hits on both. They sped south along the Dortmund­
Ems canal, shooting up a number of barges and small ship lock-gates. 
On the way back to England, the Mustangs set fire to a soo-ton ship 
on the Zuider Zee, and caused an explosion on another vessel. 

With the U. S. Army Air Forces adding these fighters to their 
squadrons, an announcement was made by the War Department that a 
new and· still more effective Mustang, equipped with a Rolls-Royce 
Merlin engine and capable of high altitude fighting, would see service 
in the coming months. 

A highly creditable performance record was achieved by the North 
American Texans, ~~ich were being used by the air forces of 24 na­
tions for comba~ trammg. Attesting t~e versatility of these planes, an 
AT-6 ~as credtted by the. Mexican Air Force with probably sinking 
an Axts U -boat off Tamptco, Mexico. Cadets at Craig Field in Ala­
bama, A.A.F. A?vat;tced_ Flying School, in August completed 23,ooo,­
ooo miles of flymg m AT -6 trainers without a single accident attrib­
utable to mechanical failure. More than I,ooo student pilots were 
graduated fro~ the_ school l!P _to tha~ time, and they had used the 
Texan-s exclusively 111 estabhshmg their safety record. 

Earlier North America~ tr~ining plane designs, notably the BC-1 , 

BT-9 and BT-14,. were stdl 111 ?peration at many training centers 
throughout the Umted States, wlule the 0-47 observation planes were 
being used for patrol duty over coastal waters. 

North American was confronted in 1942 with most of the prob­
lems ~hich ~aced. the expanding aircraft industry during the year, 
centermg chiefly 111 a lack of experienced personnel, material and 
equipn~ent shorta_ges, an~ frequent engineering changes. To meet 
the swiftly_ c~angmg reqUirements of war; hundreds of design altera­
tions, requmng thousands of engineering hours, were necessary. AI-
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though the majority of these changes were minor, some were so far 
reaching that they affected not only the home plants but the service 
organizations in all parts of the world. However, the tooling flexibility 
of North American enabled the company to cope successfully with the 
demands for design change without delaying seriously the delivery of 
airplanes to the fighting fronts. Increase in aircraft production vol­
ume during 1942 permitted the adoption of more highly specialized 
production facilities and methods in North American's three plants. 
Conveyor systems were instnlled extensively to speed the flow of sub-

NORTH AMERICAN MUSTANG 

This single-seat fighter has an Allis9n (ln~ine. 
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NO RTH A M E RI CAN TR A INE RS F O R . S .. \lA \ Y 

T exa ns in fin a l a ssembly a t th e D a lla· pl a nt o f or lh A m erica n A,·iat iun . 

assemblies as they t raveled to the fi nal as ·embly depa rtments, and 
of major uni ts on the fi nal assembly lines. 

The labor supply problem became acute a· thousands of employees 
entered service. T he situat ion was aggravated f urther at orth 
American by the necessity fo r steady personnel expansion to meet 
stepped-up production sched ules . Because the skilled labor reservoir 
was nearly exhausted, replacements necessarily were made f rom 
among persons who were relatively unskilled in aviation cra fts. 
Women were hi red in un precedented numbers, and at the beginning 
of 1943 they constituted nearly half of the total personnel in the three 
plants. Scores of handicapped men and women also were employed 
as small parts assemblers, sheet metal workers and machinists. 

Despite these problems, North A merican was a ble to maintain its 
usual high standard of workmanship because of a well-trained super­
viso ry nucleus and expansion of its in-plant tra ining program. The 
company utili zed public school fac ilities and established its own tra in ­
ing centers to provide men and women with the opportunity to secure 
fundamental experience in handling basic tools fo r specific basic jobs. 
Employees received regular wages while training, and worked on 
actual production parts and assemblies in later training phases. 

Despite the expansion of personnel and more man-hours of work, 
the accident-frequency record at Torth American during 1942 was 
lower than prior to the war. The employment of thousands of men 
and women, the ma jority unfamiliar with factory work, created new 
safety hazards which were ~ffset effectively by a well-integrated 
safety program. North ~mer;can's Inglewood plant was awarded a 
:s~ f ety trophy by the Cabform~ F ederation of Business and Profes­
:SlO.nal Women's Clubs for havmg the lowest accident- f requency rate 
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of all the aircraft plants in California during the first six months of 
1942. 

A material conservation program was adopted at all plants to con­
serve, properly segregate and salvage materials. North American ef­
fectively reduced waste and spoilage, not only of materials, but also 
of machinery and equipment. Rejected parts and inactive materials 
were directed into other manufacturing channels, while maferials 
which could be re-used in aircraft production were segregated and 
salvaged for use in the plants. 

The company's employee suggestion plan proved highly successful 
during its sixth year of operation, providing all employees with op­
portunity and incentive to submit production improvement ideas to 
the management with assurance of prompt action. Many significant 
contributions were made by employees of North American, for which 
they received tens of thousands of dollars worth of war bonds. In 
addition to the awards made normally, North American conducted 
a special organization-wide contest over a limited period, awarding 
employees a total of $10,000 in war bonds for suggestions useful in 
increasing production, conserving materials or improving general 
manufacturing efficiency. 

North American's field service department, a unit within the en­
gineering organization which coordinated operatio?al and maintenance 
information between the home plant and the pilots and mechanics 
operating the company's pr?ducts, broad~ned its acti~i!ies to a degree 
consistent with the expansiOn of Amencan and Bnttsh war opera­
tions. Field service representatives, thoroughly specialized and thor­
oughly trained, were assigned to posts in Nor~h Africa, Alaska, Lon­
don, Australia, New Guinea, Chma and Ind1a, as well as air bases 
throughout the United States. . 

Capable of producing a 327 m.p.h. atr speed, a new wind tunnel, 
vital to aeronautical research projects at North American, was being 
completed at the Inglewood plant. North American engineers also 
constructed a new "cold chamber" in the Inglewood research labora­
tory in which the temperature could reach 98° below zero from +67° 
F in 205 minutes. The cold room's temperature also could be raised 
to + I8o° F in 22 minutes without damage to equipment. The experi­
mental chamber enabled engineers to study the operation of equip­
ment under various temperature conditions. 

Northrop Aircraft, Inc., Hawthorne, Calif., was· in its fourth year 
as a manufacturing organization. The company's first production 
model was the N-3 Patrol Bomber, the last of which was delivered 
to the Royal Norwegian Naval Air Force; and early in 1943, sa.w 
service in Iceland. Northrop Aircraft was in volume production on 
A-31 dive bombers under license from Vultee Aircraft, and also pro­
duced under sub-contract nacelles and cowling for Boeing Flying 
Fortresses, as well as empennages for Consolidated Aircraft. 
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NORTHROP N-3PB PATROL BOMBER 

It is powered by a 'A ri ght Cyclone engine a nd eq uipped with Edo float . The e 
planes were in service in I ce lantl. 

T he Northwestern \ cronauti cal orporat ion, lVIinneapoli s, lVIinn .. 
wi th Harry A. haffer as 1 res ident and g-ene ra l manaae r, wa or­
gani zed fo r production of G-4. rr liders. The company al o operated 
two fli ght schools-Aero-\i\ ays at Cleveland , 0., and Hood A ircraft 
at Northampton, lVIass. 

Piper ircraft orporati on, Lock I-Iaven, 1 a., soon after Pea rl 
Harbor , sold the . S. Navy all th e standard tra iners that it had in 
stock , whil e the A rmy took the other models, including Crui se rs and 

oupes . The I iper basic trainer was produced for the A rmy. In 
A ugust , 1942, P ipe r developed a new Crui se r model with a 100 h.p. 
Lycoming eng ine. It was readily convertible into an ambulance plane, 
and the Navy ordered a number for use at it. tra ining centers. P iper 
also produced a 3-place tra in ing g lider. Delay in receivin rJ' adequate 
suppli es of material s and loss of important skilled personnel to the 
Servi ces were among the more important problems encountered in 
fillin g production requirements. 

Republic Avia tion Corporati on, Farmingdale, N. Y.. increased 
production of the super-powered P --1-7 Thunderbolt Army fi ghter. 
A dditional producti on was provided by the establi shment of a huge 
manufacturing unit in Indiana . !-rom these two sources Army Air 
Forces pilots were receiving an ever increas ing quantity of Thunder­
bolts. 

'Neighing approximately I 3,500 lbs., the Thunderbolt was heavily 
armored and armed, carrying eight :so cal. machine guns. It was the 
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only fighter type aircraft using the Curtiss four-blade propeller. A 
one-place machine, the P-47 is a single-engine, high-altitude fighter 
powered by a 2,000 h.p. Pratt and Whitney double-row Wasp, with 
a turbo-supercharger installation which gave it a 40,000 ft. ceiling. 
Designed by Alexander Kartveli, vice-president and chief engineer 
of Republic Aviation, who also designed the P-43 Lancer and other 
Republic models, the Thunderbolt was in the 400-plus m.p.h. class. 
While being flown by Army Air Forces personnel at an East Coast 
air base late in November, Yg42, it established a new dive record of 
725 m.p.h. 

The Thunderbolt's wing span was 40 ft. g%6 in.; height 12 ft. 
41*6 in.; length 35 ft. S%a in. In addition to being a high altitude 
fighter, the Thunderbolt also had a long range. 

One of the outstanding feats in the company's history was the ra­
pidity with which its Indiana division was created. Building in what 
had been cornfields and pastures, the Republic organiz.ation erected, 
tooled and set into production within the short space of five months 
one of the largest aircraft plants to be found in the Midwest. The 
completion of the Indiana division in such a short space of time per-

PIPER ARMY LIAISON 
A two-place plane used also for primary training. 
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REPUBLIC THUNDERBOLT 

A high altitude fighter powered with a Pratt & Whitney Double Row Wasp engine 
rated at 2,ooo h.p. 

mitted the company to beat by months the schedule set by the Army 
Air Forces for the, delivery of the first plane from this unit. 

In addition to the company's expansion in Indiana, new facil­
ities were added to the Farmingdale plant. Employment was expanded 
several times. During 1942, for the first time in the company's his­
tory, women were e~ployed in the production of the P-47 Thunder­
bolts. Company offictals estimated- that ultimately 6o per cent of the 
entire production personnel would be women. 

Ryan Aeronautical Company, San Diego, Calif., multiplied pro-

·' 
'"' 
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dt tcl iun ~l-\Tral titnc~ H'r. and early in 19-1- wa - a· (Utnt w n " . fac­
tlJry building: and additional offic an I ngin ering pace. R) an 
lllanuiacturing act iYi ie . which in recent year had been concentrated 

n prod uction f low-wino- pr ima ry t ra ining monoplane for th 
:\ rmy :\ i r l·orce . l. ~- Xavy and fr iend ly fo reian g ernment, ex ­
panded into new fi lei -. nt ract ,,. re ia n d with the N a' ) for ma · 
pr cl uction f the R-r c ut ol erva ti n pla n a hip- or land-
ha. c1 airc raft intended [or I na-ra no- ut itw mi i n , a ba i typ 
d ,-c l peel by -ur t i - \\ ri o-h t. It had a n x c ptiona lly I no- crui ing 
ra ng and c ul I manem· r and la nd at I ,,. peed , ' n thoua h much 
fa. t ' r than old r airpla ne previ u ly CC\ r r i cl n na\ a l hi ps for imi­
la r clu t ie . T he R-r wa a micl wi no- m n plane, p wered \\ ith a 
Ra nge r itw r t d \ "-type in-l ine J_ -c ·1. a irc led na ine. Th fu elao-c 
was all m tal. of mi-m n que d ia n . wi th a b\ -plac ta nd m 
cock pit a r ra ngem nt. T he metal ,,·ino- and tail unit were o f canti ­
l ,. r de. ia n . Fo r catapu lt p rati n an d wat r landing the R-1 
wa. e tuipp d with ne main float and two wing-tip float , and fo r 

pc rati n f r m la nd ba e , it u d the c m ntional land ing a-ear . 
In D cemb r the _ · aYy in. t ruct d Ryan to taper off production of 

the R-r a nd de i n an nt irel ' ne\\ combat ai rplane. During the 
t ra n it ion peri cl R )an wa a. igned t ub ontracting work on major 
c mponenL f important mili ta ry aircra [t fo r e\ er;-tl p rime contrac­
t r . 

h yan al compl l d exp r imenta l mod I o f a new A rmy plY'' ood 
mil itary trainer , the P T -< . T hi ''a a pia tic-bonded pi) wood ship 

f ach·a nccd de ia n believed t be the near t a pproach yet reached 

R YA T TRAINERS 

A corner of the R yan Aeronautical Company's plant at San Diego, Calif. , showing 
constru ction of Rya n trainers. 
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to the complete elimination of strategic materials in a military air­
plane. Aluminum alloys and all strategic materials were excluded 
from the new PT -25, except for the engine cowling which repre­
sented less than 2 per cent of the total weight of the plane. No 
forgings, castings, or extrusions were used, nor were critical steels 
required for any of the fittings or structural parts. The plane was 
powered by a I85 h.p. Lycoming, 6-cyl. horizontally opposed air­
cooled engine. Manufacture of this plywood ship required little spe­
cial equipment because cold-setting urea formaldehyde glues, which 
eliminated all tricky handling, were used. The only molded plywood 
section was the leading edge of the outer wing panel. Large-size, flat 
plywood sheets were employed for all other parts of the plane, and 
since all shaping of the fuselage and other units was done over large 
radii, no complex forms were needed for fabrication. Metal fittings, 
where necessary, were simple welded sheet steel and steel tubing. The 
Ryan company now was conducting research work which later would 
enable it to convert most of the secondary structures to plastic mate­
rials. Studies were also under way toward the eventual adoption of 
plastics for primary structures. 

Ryan continued to make a specialty of building exhaust systems 
for other aircraft·companies. Ryon manifolds were standard equip­
ment on many outstanding military planes. 

Ryan continued to produce PT -22 primary training planes for the 
Army. Many of the commercial flying schools which gave primary 
training under Air Forces contract were equipped with Ryan PT-22 

planes. In addition, a seaplane model of the trainer was developed. 
Designated ST-3S, this seaplane trainer differed from the Army latest 
Ryan trainer only in the substitution of twin floats for the conven­
tional land-plane landing gear. It was powered by a I6o h.p. Kinner 
radial engine. 

The St. Louis Aircraft Corporation, St. Louis, Mo., erected new 
~actory. bu~ldin?s and installed additional facilities, thereby greatly 
~ncreasmg. tts atq:~lane production capacity. This expansion program 
mcl?ded mstallatton of new machinery, tools and other technical 
equtpment. New building~ provided facilities for factory supervisory 
per~onnel and all product10n departments. Training classes were or­
gamzed and expal!ded to p~~vide the necessary male and female work­
ers. Manuf~cturmg a.ct!vtttes were centered on the production of 
PT -23SL pr:tmary trammg planes for the U. S. Army Air Forces. 
This two-place open cockpit primary trainer powered with a Conti­
n~r:tal 220 h.p. engine, h.ad a span of 36ft., an overall length of 25 ft. 
I I m., and an overall hetg?t of 7 ft. 6 in. St. Louis also produced air­
plane parts for other prtme contractors and collaborated with the 
Arm~ Air For~es on res~r~c~ed ~ngineering projects. 

Stkorsky Atrcraft J?tvtston of United Aircraft Corporation, Strat­
ford, Conn., reported tmportant advances in the development of the 
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ikor ky helicopter. In addition to the \ -S 300 experimental heli­
copt r, a laraer two pa enger model wa under development for the 
"C. . .\rmy. The fir t of these helicopter \\as fl.O\\n ucce fully 
from trat fo rd ann. , to \i\ right Field at Dayton 0., a distance of 
761 mile . Fir t flown in 19"'9, the craft appeared in 1943 to embody 
all th nee · ary fundamental qualitie of controllability and tability . 
1 h \ .- oo had no fixed urfaces. The enti re lift was ecured from 

thr e-blad p \ r-driven main rotor, which wa 28 ft. in 
li am 'ter and turned at about _6o r.p.m. in normal flight. The engine 

wa a o- 100 h. p. Frankli n aircooled 1VIodel 4-AC-199. Longit~tdinal 
and I at ral c ntrol " ere ecured by c clical change of pitch of the 
main rot r blade . Thi inclination could be dir ted toward any de-
ir d point throuahout the 36o dearee of the eli c. ·Momentary tilting 

of th eli c provid d lateral and longitudinal c ntrol. Prolonged tilt­
ing of the eli c pro' ided hori zontal travel of the hip in the direction 
of the tilt . 

Increa e r decrea e in lift f the main rotor, to control the rate 
of climb or descent f the aircraft, \\as ecured by another control 
lever in the pilot cockpit by action of which the pitch of all three 
main rotor blade ''a altered simultaneously. The engine throttle was 
mechanicall) ynchronized with the pitch control , so that an increase in 
pitch would r ult in a n increase in throttle opening. This resulted in 
maintaining a substantially con tant engine and rotor speed through­
out the normal range of pitch travel. 

The torque of the main lifting rotor was compensated by an auxil­
iary tail propeller turning in a vertical plane at the tail of the fuse lage. 
Thi rotor had a 7 ft . 8 in. diameter and turned at approximately 

SIKORSKY HELICOPTER 

The VS-300 experimental helicopter simplified to include but one auxiliary control 
rotor and one main lifting rotor. Igor Sikorsky is at the controls. 
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I ,300 r.p.m. in normal flight. The pitch of the blades of this rotor 
was controlled by the conventional rudder pedals in the pilot's cockpit. 
A free-wheeling unit between the engine and the transmission shaft 
made it possible in case of engine failure for the main rotor to autoro­
tate and to continue to drive the tail rotor, thus providing a controlled 
glide. 

The craft had been mounted alternately on wheels and on rubber 
pontoons. With the latter installation it was found practical to operate 
from either land or water, and also from mud and marshes. No 
wheels were required except for handling on the ground. 

An expansion program, involving construction valued at millions 
of dollars was carried on at Stratford, and was still under way in 1943. 
Among the new structures were an airport hangar, an engineering 
and experimental building, an office building and assembly bay, a 
boiler plant, a tool engineering building and a first aid station. 

Southern Aircraft Corporation, Dallas, Tex., devoted expanded 
manufacturing facilities to parts for prime contractors, including Con­
solidated, Grumman, Martin and Vultee. Facilities and personnel 
were increased in order to meet schedules, and floor space was in­
creased fourfold, as was the personnel of which 35 per cent were 
women at the beginning of 1943. 

Spartan Aircraft Company, Tulsa, Okla., was devoting expanded 
manufacturing facilities to subcontract work on military planes. 

Swallow Airplane Company, Wichita, Kans., was doing subcon­
tract work for aircraft manufacturers. 

Taylorcraft Aviation Corporation, Alliance, 0., was in full-out 
production of military aircraft, with renewed orders for L-2 "grass­
hopper" liaison planes. Personnel was doubled, and 38 per cent of the 
total were women. Powered by the 65 h.p. J'!.-cyl. opposed, air­
cooled Continental engine, the L-2 was used primarily by the Field 
Artillery to replace the observation balloon of World War I. Flying 
low over the ground batteries, these "grasshopper" planes proved 
highly advantageous in spotting enemy positions and directing artil­
lery fire. They also were used for other liaison and short-range recon­
naissance work. The L-2 was adapted from the commercial Tay­
lorcraft Model D tandem trainer, being a high-wing, strut-braced, 
single-engine monoplane, of tubular steel, fabric-covered construction. 
Alterations from the commercial model were made to fit military re­
quirements. Increased ~i?ion fr?m the rear seat was obtained by 
removal of the wood famng wluch formed the streamlined back of 
the Model D, thereby eliminating any obstruction of view from the 
cabin. This resulted in a more or less flat upper deck. A "blister" of 
transparent cellulose acetate was then insta1Ied to enclose the cabin at 
the top and rear, extending from the cabin roof at the trailing edges 
of the wings and terminating in a tapering effect on the upper fuselage 
deck nearly midway to the_ tail. This arrangement afforded an excep-
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tionally wide range of vision for the observer who sat in a swivel seat 
in the rear of the cabin. Added vision was accomplished by elimi­
nating the corners of the butt ends of the wings at the trailing edges. 
The entire cabin roof was transparent and the window area included 
both sides of the cabin. The ships were e<Jttipped with two-way 
radio, including batteries and wind-driven generators. A few of these 
ships were painted in aluminum and numbered, to be used as trainers 
for Field Artillery personnel. The great majority, however, were 
painted in regu~ation Army camouflage color and were used to great 
tactical advantage in artillery operations on world battle fronts. 

The Taylorcraft company in the spring of 1942 received a contract 
for a substantial number of TG-6 three-place training gliders for the 
Army Air Forces glider pilot training program. Several additional 
gliders were delivered to the U. S. Navy, the naval designation being 
XLNT-1. Here again the Taylorcraft model D commercial tandem 
trainer was used as a basis in the design and construction of the • 
TG-6 glider. In place of the engine, a tubular steel "boom" was added 
as a nose section, including an extra pilot's seat, instntment panel, and 
an extra set of controls. 

0 

~- -----------...--=----,. r· 
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TAYLORCRAFT ARMY GRASSHOPPER L-a 
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VEGA VENTURA BOMBER 

This Army Air Forces bomber has two Pratt & Whitney engines and carries a crew 
of four. As a combat patrol plane for the Navy it is the PV-x. 

·. Timm Aircraft Corporation, Los Angeles, Calif., continued to ex­
pand during 1942 with the completion of its Saticoy plant and the 
opening of its Alameda plant. The Saticoy Plant, built upon 54 
acres of company-owned land near Timm's W<?odley Plant, where 
subassemblies for other aircraft manufacturers were produced, was 
devoted to the construction of Timm Aeromold N2T-1 trainers for 
the U. S. Navy. It was a 2-place, cantilever low-wing, military type 
monoplane, with fuselage, wings and control surfaces built entirely 
of plastic-bonded-plywood by the Timm Aeromold Process. Its length 
was 24 ft. 6% in., wing span 36 ft.,. height 7 ft. 7* in. At Timm's 
Alameda Plant, the Army's new IS-place transport gliders CG4A 
were produced. Some 12 associate producers made the component 
parts for the gliders. The transport glider had a welded steel tube 
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fu elag , built in three ection and coYered ' ith fabric to facilitate 
production. It pia tic plywood wing wa trut-braced high-lift, and 
a mbled from four eparate panel . The fu elacre wa nearly ro ft. 
wide with full head room . P ilot and co-pilot were eated in the nose. 
It could accomm date I - fully armed troop , their equivalent weight in 

rm,· jeep. 
orporation . Burbank ali f., wh II owned b) 

Lockh eel . wa on of the ·oun e t firm in the aviat ion field and one 
f the m t active . The compan r fifth -birthda) late in I9-J.2, was 

eel brated by the award of an rmy- ·a,·y E for xcellence in war 
production, a hie,· d I than two year aft r \ aa occupied it new 
main plant at urbank ali£. Earl · in 19-J. \ eaa wa c ncentrating 
upon the pr ducti n of two hip : th P -I fo r the N avy \Ya an 
adaptat ion of the \ eo-a \ entura bomber and th Boeing B-17 Fly­
ing Fortre , built at the reque t of th rm . ir Forces under the 
J3 ina- \ erra-D ua la b mber p ol. Thi activ ity f 110\Yed the" com­
pletion of e\ era! c ntract for the rio-ina! entura bomber, desig­
nated a the B-34 r I odel 7, and ah·ead' in ervice with American 
and B riti h fo rce on everal front . 

The P -I \\·a the avy' fi r t lancl-ba eel twin-engine combat 
patrol plane with adequate rana , plu off n ive and defensive anna­
ment. It aenerall.\ ' a equ ipped to carry depth chara s or a standard 

VEGA VENTURA COMES HOME 

With seven feet of wing torn off during an R.A.F. strafing raid over the Continent, 
this bomber brought its crew back to England. 
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VEGA P\ ·- , PATROL BOMBER 

Developed as a heavily armed twin -engine patrol fo r th e . S. 1'\a \T , it co uld 
carry depth bombs or a torped o . It ts po wered by Pra tt & Whitney engine . 

to rpedo in its enl a rged bomb bay , and \\"as hca ,·ily a nned hy machin e 
g un s j')ro tec titw all v ital poin ts, as we ll as in th e nose fu r . trnfin rr o r 
attack purposes . It ca rried more rad io equipment tha n a ny o ther 
plane then built by Vega o r Lockheed, a nd co uld la nd at 1 ~. th an 8 
m.p.h. It was described as "fie rcer, f a rth er and fa ter' than the 
Lockheed Hudson which it r esembl ed. D roppab le g as ta nks a nd fu se­
l.age tanks gave the PV-r unu suall y long range fo r submarin e patrol 
and seeking out enemy shipping . P owered IJ_,. t wo Pratt and \ Vhit ­
ney eng ine·, th e ship had a wing spa n (If 65 ft. () in. and no rma ll y 
carried a crew of f our. 

A spectacu la r feature of Vega's sho rt hi sto ry \\"as its eleventh­
hour change of prog ram to bui ld the Fortresses under th e Boeing­
V ega-Doug las bomber pool-whil e a t the same tim e completing its 
ma in facto ry, and turning out Ventura twin-eng ine bombers at a 
rap idly acce lerat ing rate . T hi s triple program was carried forwa rd so 
e ffecti ve l y, despite the eli ffi culties of training inexperi enced personnel, 
tha t the B-r7's came throug h s ix m onth s ahead o f the i-\rmy schedu le, 
while the V enturas, produced "on mom entum," were 25 per cent in 
advance o f their own timetable . V ega achieved this miracle of produc­
tion by reducing its a irframes to the maximum number of small sub­
assembli es; complet ing them, and building them into maj or sub­
assemblies which were united finally to form the a irp lane. There was 
a max imum of bench-work, and a minimum of work on the partly 
fini shed ship which was difficult of access . R educing thi s difficulty 
stil~ further , .Vega employed a "double-deck" system of assembly in 
which the sh.tps moved past two-story platforms, permitting workers 
to reach the JOb on both levels at once . This was increased to a three­
story platform for the fabrication of B- I 7 wings . The kit system, in 
which all parts needed for a certain operation were handed to the 
assembler together, also speeded production. So did the principle of 
short-cycle operations, which permitted the unskilled worker to be­
come proficient quickly at one small phase of the big job. An electro-
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lytic template process saved 50,000 man hours in production of the 
B~ I i alone. The use of plastics for jigs cut a six-months tooling 
program in half. Men who worked the clock twice around in emer­
gencies pushed production fot'Ward by 30 days or more on deliveries. 

Vought-Sikorsky Aircraft Division of United Aircraft Corpora­
tion, Stratford, Conn., n1shed to completion hundreds of OS2U3 
Kingfisher observation. scout planes for the U. S. Navy and placed in 

CHANCE VOUGHT CORSAIR 

This single-seat carrier-based Navy fighter is powered with a Pratt & Whitney 
double Wasp engine rated at 2,ooo h.p. . 
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CHANCE VOUGHT KINGFISHER 
The OS2U-3, an observation scout, has a Pratt & Whitney Wasp Junior engine. 

quantity production the F4U-r Corsair, a new shipboard fighter. 
Three V -S 44A flying boats were completed for American Export 
Airlines for regular service across the North Atlantic, and develop­
ment of the V-S 300 helicopter,direct-lift aircraft was continued. 

On January 15, 1943, manufacturing was divided into two sep­
arate divisions-Chance Vought Aircraft Division and Sikorsky Air­
craft Division. This was a return to the status of 1939 before the 
two divisions were consolidated. This new arrangement permitted 
Chance Vought Division to concentrate on development and produc-
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tion of combat aircraft while the Sikorsky Aircraft Division carried 
on the development of the helicopter for military and commercial 
purposes. -

The F4U-1 Corsair, to which the full facilities of Chance Vought 
Aircraft Division were devoted, was a single-seat, carrier-based 
fighter, one of the fastest and highest performing naval fighters in the 
world. It had an inverted' gull-wing of single-spar all-metal construc­
tion. Use of the gull-wing provided maximum aerodynamic efficiency 
and at the same time made it possible to employ a large diameter pro­
peller with a comparatively light, short landing gear which readily 
folded aft into the wing. The wing covering was flush-riveted metal 
skin on the leading edge and fabric on the trailing edge. The fuselage 
was of monocoque design and had the skin attached by spot-welding. 
The tail wheel and arresting gear were retracted into the tail cone. 
All movable control surfaces were fabric-covered. The Corsair was 
powered by a 2,000 h.p. Pratt and Whitney Double Wasp engine and 
equipped with a three-blade Hamilton Standard Hydromatic propeller. 

The OS2U-3 Kingfisher was similar to its predecessors, OS2U-1 
and OS2U-2, and designed to be an observation-scout operating from 
a battleship or cruiser as a seaplane. It could be converted to a land­
plane for shore-base duty. The two-place monoplane had a fuselage 
of monocoque construction with a midwing of single and cantilever 
type spar. The wing and fuselage employed spotwelding for attach­
ment of the skin. All control surfaces were fabric covered. The en­
gine was a Pratt and Whitney Wasp Junior. The propeller was a 
two-blade, constant speed, controllable pitch Hamilton Standard. Cor­
sairs also were being built under license by Brewster Aeronautical 
Corporation and Goodyear Aeronautical Corporation. 

Vultee Aircraft, Inc., with head~uarters.~t.Vu.ltee Field, Downey, 
Calif., greatly increased its production factbtles m 1942, announced 
important gains in technical progress and put new plane models into 
production. At the close of 1941 V ultee acquired 34 per cent of the 

1 
\ 

common stock of Consolidated Aircraft Corporation, and. the two 
companies operated under a closedly afsbsocthiated man.agement, with Tom . 
M. Girdler chairman of the boar o o compames. 

V ultee was the first plane manufacturer to mechanize its assembly 
lines completely and put its operations on a ~ass production basis. 
The example wa~ influential, and the product10n methods originated 
in the aircraft industry by Vultee were adopted by other manufac­
turers, including its associated company, Consolidat~d Aircraft Cor­
poration. During 1942 it was demons~rated at C_onsohdated that heavy 
Liberator bombers, C-87 transport shtps a?d flymg ~oats for the Navy 
likewise could be built with mass production techmques, using mech­
anized assembly lines. 

Gen. Henry H. Arnold at the end of June, 1942, congratulated 
V ultee when its four thousandth Valiant trainer moved off the 
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VULTEE A-35 VENGEANCE DIVE BOMBER 

It is powered by a Wright Cyclone z,6oo h.p. engine. 

assembly line. In September Vultee employees were awarded the 
Army-Navy E for their part in speeding the war effort. In July, 
Vultee purchased all the stock of Intercontinent Airaraft Corporation, 
parts manufacturers at Miami, Fla. Late in the summer Vultee es­
tablished at Louisville, Ky., a modification center where Vultee planes 
were changed and camouflaged to suit the particular climate and com­
bat conditions under which they would operate. In October, Vultee 
received approval from .the Defense Plant Corporation for a $35o,ooo 
expansion at V ultee Fteld~ representing addition of machinery and 
equipment. In December, It was announced that Vultee- soon would 
start production of torpedo bombers for the Navy in a new Vultee 
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plant at Allentown, Pa. The cost of facilities, considerably reduced 
through acquisition of one of the Mack motor bus plants at Allentown, 
was $II ,000,000, while the· contract for planes was over $Ioo,ooo,ooo. 

Plant improvement included the installation by the V ultee Field 
Division of many additional conveyors. Vultee's Stinson Division at 
Wayne, Mich., also installed conveyors to speed production of the 
Sentinel liaison plane and the Reliant navigational trainer. Powered 
final assembly lines were completred by the Nashville Division. 

V ultee engineers developed a radio test flight recorder, a radio 
operated mechanism which instantly transmitted from an experi­
mental airplane to laboratory crews belo'Y. a complete picture of the 
strains and flutters, characteristics, performance and reactions of the · 
plane. These occur too rapidly, in today's high performance aircraft, 
for a test pilot's eyes and handS to notice and record. The automatic 
flight recorder permitted technicians on the ground actually to know 
more about the new airplane's condition in test flight than did the 
pilot at the controls. 

To help eliminate bottlenecks caused by scarcity of aluminum and 
other materials, the V ultee Field Division converted the design of its 
basic trainer to permit use of non-critical materials. The V ultee 
trainer at the beginning of 1943 was 70 per cent wood and plastics, 
saving enough aluminum to build 400 more Vengeance dive bombers 
annually. The company was further prepared, as a result of research, 
to recommend the production of airplanes made largely of low carbon 
steel, as soon as that material was made ~vailable. A new process of 
combining thin sheet steel with what is called "expanded metal" was 
developed, providing sheets of greater rigidity and strength in relation 
to weight. An alternate method of using sheets of slightly heavier 
gauge, without reinforcing, also was tested successfully. Electric spot 
welding, which was difficult to adopt for use on aluminum, could be 
used to speed up assembly of parts formed of low carbon sheet steel. 

The V ultee Field Division at Downey devoted the major part of 
its work in 1942 to mass production of Valiant basic trainers for the 
Army and Navy. In addition, it was making parts for the Consoli-

. dated Liberator bomber and parts for Lockheed and Douglas. The 
Nashville Division concentrated on production of the Vengeance dive 
bomber. The Stinson Division produced Sentinel liaison planes and 
Reliant navigational trainers, two new airplanes brought out in No­
vember, 1942. The Intercontinent plant in Miami was producing parts 
for Vultee planes, including sections for the Vengeance dive bomber. 
As 1942 production continued to expand in these various· ·plants, 
Vultee's training program for workers was intensified. 

The Vultee 74 Valiant Basic Trainer had Army Air Forces desig­
nations BT-13, BT-I3A and BT-15; U.S. Navy designation SN-V1~ 
The Valiant was a two-seat, low-wing, cantilever monoplane with a 
wide center section; wing span, 42 ft., length, 28ft. 10 in., height, 12 

• 
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VUL TEE VALIANTS 

Basic trainers with the Army Air Forces. 

ft . 4 in., gross weight, 4,360 lbs. The BT-13A was powered with a 
Pratt and Whitney \Nasp Junior 450 h.p. engine, having a maximum 
speed of 180 m.p.h.; cruising speed of r68 m.p .h. and ceiling of 21,000 
feet . The SN-Vr was powered with a vVright R-975 E-3 engine, hav­
ing a maximum speed of 180 m.p.h., cruising speed of 168 m.p .h. and 
ceiling of 21,000 feet. 

The Vultee V engeance Dive Bomber had model numbers A-31 and 
A-35 . The A-31 originally was built for the British, later diverted to 
the A .A.F. The A-35 was the latest in the V ultee Vengeance series 
at the beginning of 1943. It was a powerful and fas t dive bomber with 
a bomb-load capacity of 2,000 lbs. and an unusually long range, per­
mitting it to penetrate deeply into enemy territory. It was equipped 
with newly-perfected dive brakes and a highly efficient rudder con­
trol. The brakes were hydraulically controlled, and when open during 
the plane's death-dealing, almost vertical dive, served to guarantee the 
pilot complete control while giving him a high degree of accuracy in 
aiming bombs. The Vengeance was· a two-seat, midwing cantilever 
monoplane of all-metal construction with a wing span of 48 ft. , length 
40ft., a height of 14 ft. 6 in. It_was powered by a 1,6oo h.p. Wright 
Double Cyclone aircooled radial engine. 
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The tin on en tine! L- - called Flying Jeep" was a liaison plane 
de ianed to be the 'eye up tair of the artiller , ca airy, tank corps 
and infantry. Like its counterpart the rm) J eep" , this new plane 
wa engineered to go wherever ground troops could go, to get in or 
out of a cow pa ture, to et it elf down on a highway. The Sentinel 
carried a pi lot and an ob erver and had radio equipment for com­
munication with ground unit as well a with other planes. It hovered 
at exc ptionally low altitude "·hile directing artillery fire or the move­
ment of oonk . It required li ttle ga oline and demanded small sen ice 
work- important factor on battlefront ' ith supplies and service 
problems. I t wing span wa 4 ft. length 24 ft. , weight 2,1 00 lbs. 
It wa powered by a 190 h.p. L) coming horizontally-opposed engine. 

The tin on Reliant Trai ner T -19 was built under the direction 
of the Army ir Forces fo r ass ignmen t to the Bri tish under lend-lease 
fo r teaching Navy flier , operating from aircraft carriers, how to 
navigate. It wa a high, gull- \ ing monoplane with a seating capac-

WACO UPF -7 TRAINERS 

A weel·'s production of trainers sold to flying schoo ls under the C.P .T . program, 
' outside the fac tory of the Waco Aircraft Company, Troy, 0 . 
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ity of four. It possessed a high degree of stability, and was powered 
by a 290 h.p. Lycoming radial engine. 

The Waco Aircraft Company, Troy, 0., continued in production 
on two models designed for use in the Civilian Pilot Training Pro­
gram, and also expanded its wartime activities to include the creation 
of nine and IS-place gliders for the Army, development of an all­
wood, twin-engine cargo plane ; and the manufacture of parts for other 
prime contractors. 

Waco UPF-7 trainers for C.P.T.P. operators were produced in 
quantity until late in I942 and a considerable number of the Waco 
VKS-7F-a cabin trainer especially designed to meet the require­
ments of the cross-country C.P.T.P. contracts-were turned out. The 
latter ship was an improved version of the Model S known as the 
Waco Standard. 

Early in I942, the Is-seat Waco glider was placed on the produc­
tion lines of IS other aircraft manufacturers ·under direct contract to 
the Army Air Forces and under the guidance of vVaco engineers. 
This model also was built in Waco's own factory. 

Waco's stepped-up war activity was reflected in employment rolls 
which reached a new high and in the completion of a second factory 
addition which added substantially to the manufacturing floorspace 
available. Despite the mounting demand for new production, Waco 
took precautions to assure the continued participation of its trainers in 
the C.P.T.P. by earmarking a portion of its facilities for replacement 
parts and by increasing service personnel. The Waco twin-engine 
cargo plane was scheduled for production in I943· 

Manufacturers of Aircraft Engines 

Aircooled Motors Corporation, Syracuse, N. Y., was engaged 
throughout most of I942 in development work and production of ~ew 
Franklin warplane engines for the Army and Navy. The engines were 
of the horizontally opposed, aircooled type. In production for light 
training planes and for C.A.P. use were these Franklin engines: The 
Franklin 6AC-298-Fa was a split crankcase, six cyl. horizontally op­
posed, overhead valve, direct drive, aircooled engine rated I30 h.p. at 
2,550 r.p.m., bore 4* in., stroke 3~ in., compression ratio 7 to I, 
piston displacement 298 cu. in. The Franklin 6ACG-298-Ha was a 
geared version of the 6AC-298-Fa, rated 165 h.p. at 3,500 r.p.m. 
engine speed, and 2,200 r.p.m. propeller speed. The Franklin 4AC­
I76-Fa was a split crankcase, 4-cyl. horizontally opposed, overhead 
valve, direct drive, rated So h.p. at 2,500 r.p.m., bore 4 in., stroke 
3~ in., compression ratio 7 to I, with 176 cu. in. piston displacement. 
The Franklin 4AC-199-Ea was similar, with 4* in. bore, 3~ in. 
stroke,, I99 cu. in. piston displacement and 90 h.p. at 2,500 r.p.m. The 
Franklin 4ACG-199-Ha was a geared 'Version of the 4AC-I99-Ea. It 
was rated at II3 h.p., at 3,500 r.p.m. engine speed, and 2,200 r.p.m. 
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propeller speed. The Franklin 6AC-264-F3 had 120 h.p. at 2,6oo r.p.m. 
Allison Division, General Motors Corporation, Indianapolis, Ind., 

was delivering in high quantity America's only native-designed liquid 
cooled aircraft engine to reach mass production. The high production 
goal for this engine originally set by the Army Air Forces had been 
reached at the time of Pearl Harbor. At the beginning of 1943, Al­
lison was producing engines for ~hter planes at a rate which repre­
sented a 14-to-1 ~p~sion over that of February, 1940, when quantity 
production of the engine was first undertaken. In terms of horsepower 
Allison was producing in one day 70 p~r cent of its monthly output of 
1940. In that three-year period there had been a 12-to-1 increase­
in payroll, with 25 per cent of the productive employees women. 
Plant floor space had increased 663 per cent. 

Allison had in regular production four models: the F-17, the F-20, 
E-Ig-R and the E-19-L. All change-overs to these new and dif­
ferent models were made without plant shut-down which usually oc­
curs when such change-overs are undertaken, and in spite of the 
fact that the newer models required many new parts. The high proc. 
duction record attained by Allison was in a measure due to parts pro­
duction of the Allison engine by other divisions of General Motors, the 
Cadillac and Delco-Remy Divisions making the major contribution. 
Cadillac, with its precision background, made 250 Allison parts, in­
cluding crankshafts, connecting rods and gear reduction assemblies. 
Delco-Remy supplied aluminum and magnesium castings, in addition 
to 75 different machined parts. Other General Motors divisions sub­
contracting Allison parts were Chevrolet, New Departure, Hyatt 
Bearing, Delco Products, Packard Electric, A.C. Spark Plug. Antioch 
Foundry, Harrison and Inland. 

The 7,000 parts in the Allison engine, however, comprised only 
700 "piece parts" or separate production problems as against 2,300 
"piece parts" in the most widely known European rival engine. For 
example, "piece parts" in one small subassembly were reduced from 
39 to 3 by simply casting the part whole rather than bolting it to­
gether. This simplification of manufacture, an A11ison practice from 
its inception, accounted in high measure for the 1942 production 
record. 

In the fall of 1942, construction was completed on a new plant for 
the Allison Division, bringing to a total of six factories in the Indian­
apolis area housing Allison activities. Of the total plant floor space in 
these six factories 62,800 square feet were devoted to classrooms and 
other educational facilities for training Army mechanics and others 
whose responsibility it was to service and maintain Allison engines on 
all of the principal war fronts of the world. More than 20,000 men 
had been trained for this maintenance service. 

In its period of record performance to meet the nation's war needs 
Allison did not neglect engineering development. By early in 1942 the 
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ALLISON ENGINE INSPECTION 

Here women are inspecting main and connecting rod bearings. 

laboratory floor space devoted by Allison to experimental engineering 
and development had been increased approximately three-fold over 
that of 1940. The number of technicians was quadrupled. One of the 
outstanding engineering achievements in this period was increase in 
horsepower output per pound of engine weight. In 1940 this weight 
ratio was 1.22 pounds per horsepower. In 1942 it was reduced to less 
than one pound per horsepower. 

As the war in the air became intensified in 1943, war communiques 
from various fronts around the world made clear the wisdom of the 
Air Forces decision, made long before the start of World War II, to 
develop, along with sources for other types, an American source for 
liquid cooled aircraft engines. According to the communiques, the 
Allison engine was performing up to, and in some instances beyond, 
highest expectations, in the Lockheed Lightning, the Bell Airacobra, 
the Curtiss Kittyhawk and Tomahawk and the North American Mus­
tang. 

Commonwealth Aircraft, Inc., Kansas City, Kans., formerly Rear­
win Aircraft & Engines, Inc., produced three models. The Ken­
Royce Model 5E 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 5G had a 
rating of 90 h.p. at 2,250 r.p.m. Ken-Royce Model 7G had a rating of 
120 h.p. at 2,225 r.p.m. 

Continental Motors Corporation, Muskegon, Mich., reported a 
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fourfold production increase in 1942, it Detroit plant '·inning the 
Army- avy E. Another plant wa completed in iichigan to pro­
duce high output aircooled and liquid cooled aircraft engines. 

The Gu iber on Die el Engine Company of Dallas, Te.'<., increased 
production of two size of Diesel engine during 1942 and expanded 
its comprehensive re earch de\ elopment program. The Guiberson 
A-1020 a ircooled Diesel for aircraft, developing 310 h.p. at 2,150 
r.p.m. with a dry ' eight of 2.1 lbs. per h.p. and with a displacement 
of 1,021 cu. in. , received exten ive testing on several types of meri­
can ai rplanes after it received an approved type certificate in 1940. 
During 1942 Guiberson produced the T -102o radial Diesel as a power 
plant for large numbers of U. S. rmored Force light tanks. This 
engine, of which the aircraf t t pe is a modified version, was credited 
,, ith outstanding performance during the elaborate desert maneuvers 
in Cali forn ia, which prepared the U . S. rmored Force for the in­
va ion of North A f rica. Guiberson-powered tanks were used by 
U. S. Marines in the Solomons campaign. 

At the Dal_las plant, a new and elaborately equipped single-cylinder 
test laboratory was installed, and the Company enlarged its research 
staff to intensify its long-range development program. 

The Guiberson A ircraft and Heater Division durino- 1942 en-
' 0 ' 

MODERN EATING FACILITIES FOR EMPLOYEES 

The main dining room at the plant of the Jacobs Aircraft Engine Co., Pottstown, Pa. 
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FOR LYCOML ·c AIRCRAFT ENGJ ES 

Crankshafts for Lyco ming's 3 00 h .p. engine on a ro ller-co nveyo r line. E\·c ry 
pair means power for a twin -engine Army advanced training plane . 

Jaro·ed its facilities to serve the aircraft industry's g reatly expa11cled 
So~thwestern plants, producing highly speciali zed parts on a ub­
contracting basis for Consolidated, No rth A merican, Lockheed, Globe 
and others. The Guiberson shops, equipped with specially desio-ned 
machine tools, possessed complete faciliti es for drop hammer sheet 
metal formin g, stainl ess steel exhaust manifold manufacture, alumi­
num all oy fabrication and heat treating, parkerizing and cadmium 
plating. It produced a wide variety of aircraft parts, but was con­
centrating on specialty work of a custom-made nature, since the 
plant's engineering and manufacturing facilities were de ·igned to pro­
vide specialized service for the aircraft industry. 

Jacobs Ai rcraft E ngine Company, Pottstovnl , Pa., continued la rge 
scale production of its L-4 and L-6 series eng ines. The military de­
mand for these engines for twin engine advanced tra iners and light 
persoi111el transports made necessary still further expansion of the 
company's plant which had been trebled in area in 1940 and 1941. In 
addition, during 1942, the company constructed a . large new plant for 
the production of Pratt & Whitney engines under license for the 
Services. 

Jacobs engines powered the majority of the twin-engine advanced 
trainers for bomber-pilot training in both the United States and 
Canada. These trainers included the AT -17 Bobcat, the Cessna Crane, 
and the Avro Anson, of E ngli sh design; built in Canada. In addition, 
the Cessna C-78 personnel transport powered by two Jacobs model 
L -4MBB engines was adopted by ihe Army as a standard officer's 
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tran port plane and early in 19-1- wa Ill rvice throughout thi . 
country, and in the Yariou · thea tre of war. T hey were fa t, eco­
n mical and uld land in and take off from small o r rou o-h field .. The 

made an extremely efficient officer' . tran p rt. 
number o f further inn vat ion in producti n efficiencie were 

in t roduced in the Jac b · plant luri ng the year and minor refine-
111 ·nt ,,·er mad in the company· prod uct ion ngine , although the ·e 
well tried model r emained ba ica lly unchano- d. 

1-~_ innc r l\Iotor , I nc .. C lendale, a li f. wa producino- e \ en model 
o f aircraft no- in . :-\11 were : -cyl. radial , tatic, ai rc led, 4-cycle 
engine· rate l by the ivi l A er naut ic \ uthorit) a· foi ­
l "" : The K-s at 100 h.p. at r. ro r.p .m. the B-s and B-54 at r2 ·­

h. p. a t r,9r r. p.m. , t he R- - erie - , R- -s and R-56 at r6o h .r. at 
'"O q .m. and the R-- 3 a t 1 7 - h .p. at - ,roo r. p.m . 
T he Lycomin o- D iYi ion of The v1atJon orporat ion, \ illiam -

port, P a . wa in full-out p roduction on eno-ine [or a o-ro\ ·i na number 
o E wa r tra ining p lane from 50 to oo h.p . Late t of the Lycoming 
devel pment ,,-a a fl a t , -cyl. geared eno-ine the G --1-3 - . lt wa: 
horizontally or posed and clevelor)ec\ __ o h .p w ith r eduction o-earin o-. :::. :::. 
at a c rank haft peed of "' .000 r. p .m . \\ ith pr pell er at I 925 r.p.m . 

BARBERS WORK FOR LYCOMING 

T o remove tiny bur rs from cran kshafts, t he Lyco ming D ivision of Avia tion Co r­
pora ti on employed barbers for their fi ne touch with sma ll power polishers. 
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. Pratt & Whitney Aircraft Division of United Aircraft Corpora­
tion, East Hartford, Conn., kept well ahead of schedules in producing 
important engines for all types of American planes from advanced 
trainers to fighters and bombers. It also increased war engine output 
tremendously by assisting six licensee manufacturers to get into pro­
duction. At East Hartford production was raised by the establish­
ment of five satellite parts plants in neighboring communities. This 
expansion was piled on top of the large expansions of 1940 and 1941 
which had multiplied floor area many times. The 1942 program added 
approximately 100 per cent in floor space and a!most 50 per cent in 
personnel. . 

~tanned in advance, the Pratt & Whitney subcontracting system 
absorbed the expanded demands upon it without interruption. As a 
result. of planning, careful development and constant liaison, the flow 
of purchased parts and accessories from vendors in 29 States kept 
pace with the swelling tide of production in the main plant. Suppliers 
of raw and semi-finished materials also had been prepared for the 
demands of the war program through the same careful planning. Of 
the five satellite plants, three were newly constructed, one was a former 
textile mill and the fifth a remodeled automobile service building. 

Entire departments were moved from East Hartford into these 
branch plants--each move being accomplished without the loss of an 
hour in production time or delay in assembly of a single engine. 

The year saw five licensees swing into production on various 
models of Pratt & Whitney Wasp engines-Ford at Detroit, Buick at 
Chicago, Chevrolet at Tonawanda, N. Y., Nash-Kelvinator at Keno­
sha, Wis., Jacobs at Pottstown, Pa. A sixth licensee, Continental, 
was to start early in 1943 at Muskegon, Mich. Pratt & Whitney Air­
craft passed on to all these concerns the "know-how" based on years 
of design, research, development and experience, in the shortest pos­
sible time, and then cooperated so that no bottle necks should hold up 
production. To communicate the "know-how," Pratt & Whitney Air­
craft at the end of 1942 had given its licensees in training and man­
power assistance the equivalent of 41,666 man days. 

Added to the expansion of its own facilities and assistance given 
to its licensees, Pratt & Whitney Aircraft, at the request of the U. S. 
Navy, started another vast project at kansas City, Mo. There it was 
building a plant to equal in size the expanded East Hartford unit. 
Ground was broken July 4, 1942, and Double Wasps in quantity were 
to be produced there in 1943· 

In East Hartford the division produced 3 I variations of 12 models 
of four basic types of engines ranging from 450 to 2,000 h. p. These 
included the g-cyl. Wasp, Jr. and Wa~P~:. the 14-cyl. Twin Wasp, and 
the 18-cyl. Double Wasp engines. At the same time sufficient flexi­
bility of production was maintained to enable quick concentration on 
types required by the Services under the changing strategy of war. 

• j 
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t[eanwhile inten ive experimental deYelopment ' as carried on b) 
Pratt & i\Thitney both in refinement and improvement of exist ing 
model and de elopment of new type . 

Ranrrer \ ircraft Engine D iYi ion of Fairchild Engine and ir­
plane orporat ion Fa rm ingdale . Y . increa ed production over 190 
per cent while carryino- out exten iYe plant expan ion and revision of 
production proce e clurino- our fir t year of '' ar. Engines deli' erecl 
by Ranger were the 6- and 12-cyl. inline inverted, aircooled type and 
were for in tal lat ion in the U. rmy Air Forces primary trainer 
PT-19 built by Fairchild; the Royal Canadian Air F orce Cornell 
trainer ; the Grumman twin-engine \ ida-eon amphibian (6-cyl. in­
stallations) and the U. av) cout-ob en ation plane S03C and 
the newt\\ in-engine, plastic-bonded wood bomber crew trainer AT-1 4 
buil t by Fa irch ild· ( 12-cyl. in tallat ion ). Production was accom­
pl i heel de pite shortage of materials, a cl \ ·inclli ng labor market and 
overdue machine tool deliveries . 

O n pril 27 g round wa broken on a new construction project 
a_t Farmingdale, which by No ·ember of 1942 made available an addi­
tiona l area of 2L 424 sq. ft. for R anger engine production and as­
sembly. A second plant a! o ,, a lea eel and placed in operation in 
July of last year. Thi un it was acquired to house small parts machine 
shop a nd materials supply depart ments and to feed the Farmingdale 

PRATT & WHITNEY ENGINE PACKAGES 

The huge aircraft engines are sealed in a Pliofilm jacket before being crated. It 
guards against moisture . 
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RA NGER ENGINE ON TEST STA ND 

plant with fini shed small pa rts and sulJassemblies . T hi s aclcli t ion o [ 
333,857 sq. ft . brought the combined a rea of both plants to 724.2 w 
sq. ft. at the beg inning o f 1943. 

Subcontract ing was help ing Ranger mee t schedul es. Next to ade­
quate sources of vendor-supp li ed materia l came th e essential re fin e­
ment of production process to accelera te output and simplify machin e­
shop procedqre to permit hiring machine-tool ope rators (with insuf­
ficient experience) to operate multi ple purpose machines. 

Production short cuts incluc!ecl in stallation of automatic burni shing 
machin es capable of polishing a crankshaft in five minutes where 
hand operations r equired four manhours; development of m achine­
operated stud drivers, which permitted one man to do the work of 
six; utilization of previously discarded machine tools to perform 
single, simple operations and red uction of complicated setups on mul­
tipl e purpose mach in es by des ign ing of permanent quick-change 
fixtures. 

Women were employed on p roducti ve jobs a t Ranger in July, 
1942. The earliest application was for rout ini zed operati ons such as 

• 
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punch presses, hcnch inspection, burring. and simple machine tools. 
By Sept<:mber, however, women with as little as four weeks of train­
ing in machine-shop work were operating lathes, drill presses, and 
other machines requiring definite skill. At Farmingdale, 20 women 
first were trained and placed on the job as engine testers and inspec­
tors during October. This was most outstanding because of their 
satisfactory execution of work p~~viously done by graduate engineers 
only. 

The Warner Aircraft Corporation, Detroit, Mich., continued pro-
duction of the Scarab and Super-Scarab Series 50 engines, rated at 
125 and 145 h.p. respectively. The Super-Scarab Model 165 engines 
were produced in quantities for the Army Air Forces, for installation 
in the C-61 airplanes manufactured by Fairchild. The Super Scarab 
Model 165 was a 7-cyl. aircooled engine, rated at 165 h.p., With a 
take-off rating of 175 h.p. with a controllable pitch propeller. In addi­
tion to the manufacture of aircraft engines, Warner manufactured 
hydraulic brake control units for various manufacturers of military 
aircraft. Due to increased production on engines and hydraulic brake 
control units, additional plant area was provided, with 30 per cent to 
the Detroit plant and opening a new plant at Grand Rapids, Mich . 

... Wright Aeronautical Corporation, Paterson, N. J., continued its 
tremendous expansion program. A giant plant was erected in New 
Jersey, using the recently developed "W arspeed" technique whereby 
the concrete roof and supporting columns were poured over mobile 
wooden forms which, after the concrete had set,· were moved on suit­
able tracks into position for pouring the adjacent sections. After 
completion of the roofing, the walls and floors were built of brick and 
concr.~te. The plant was designed entirely without windows, and with 
light-proof ventilation. Ground was broken in the Spring; by late 
Fall engines were being produced. Extensive additions were made to 
other Paterson plants, the Ohio plant was more than doubled in ex­
tent, and two new foundries were erected. 

Large num_bers. of w~men were given employment in all branches 
of ~1anu~actunng;, mcludmg foundry and machine shop, as well as in 
engme~n~1g, clencal an~ laboratory work. Preparations were made 
for trammg_ and em~lo~ng 20,00:> women workers in 1943. 

The Wnght Whtrlwmd remamed in production in both the 7-cyl. 
model rated at 235 to 350 h.p., and in the g-cyl. models of 365 to' 450 
h.p. The former was used principally in primary training planes. The 
9-cyl. model was produced in considerable numbers, the bulk of the 
output being manufactured under license by Continental Motors Cor­
poration for use it~ the M-3 tanks. ·widespread use of. this W~irlwind 
9 also was made 111 Vultee RT-15 and North Amencan BT-9 basic 
trainers, Curtiss SNC-1 scout trainers, North American NA-64 Yale 
trainers, Stinson Heliant observation planes, and Goodyear Navy 
patrol airships. 
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SHELL-TORN WRIGHT CYCLONE 

Though riddled by bullets _and shell~re, an~ with the other engine of the_ ~ouglas 
Boston bomber shot off m a daylight raid over France, and bomba1d1er and 

gunners kill ed at their posts, this Cyclone brought the ship back to England. 

The Wright Cyclone 9, which was rated at 525 h.p. when it was 
first built in 1927, continued in production in the r,roo and 1,200 
h.p. models. Both featured a two-piece forged steel crankcase. This 
engine was the standard power plant for the .Boeing B-r7 Flying 
Fortress. Its rating of 1,200 h .p. was the highest ever accorded to a 
9-cyl. radial aircooled engine. The Cyclone 9 powered a score of 
American warplane models. The output of these engines was in­
creased sharply through the contributions of the Studebaker Corpora­
tion which undertook quantity production under a licensing arrange­
ment. 

An outstanding development by Wright Aeronautical was a forged 
aluminum cylinder head to replace the cast heads formerly in use. 
This new head was substantially stronger than the cast head, its im­
proved cooling characteristics and greate-r volumetric efficiency made 
possible an increase in power output of approximately IS per cent. 
This power increase, coupled with the somewhat lighter forged head 
had the effect of reducing the weight of the entire engine to below 
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one pound per horsepower,. making it the first high power engine to 
possess so low a weight-horsepower ratio. First applied to the Cyclone 
g, it was planned to extend its use to other engines when conditions 
permitted. Revolutionary new machining processes were evolved for 
the manufacture of the head. 

Production of the Wright Cy,clone 14 was increased still further 
to meet the growing demands of the Services. Introduced in 1936, 
this engine had scored outstanding successes by powering the Boeing 
314 Clipper ships of Pan American airways, and had proven itself 
capable of withstanding the tremendous strains imposed by long hours 
of continuous running. Both the 1,6oo h.p. model with an aluminum 
alloy crankcase, and the 1,700 h.p. model with a forged steel crank­
case were in production. These engines powered 17 types of war­
planes. 

Limited production was maintained on the Wright Cyclone 18, the 
world's largest aircooled radial, used on the Douglas B-19, Lockheed 
Constellition and the Martin Mars. 

Continuing its development and materials conservation program, 
Wright introduced the use of plastics as a substitute for aluminum in 
push rod housings and cylinder baffles, and made innovations in man­
ufacturing equipment. All plants were completely conveyorized to 
reduce handling time and eliminate storage of parts in process. 

All Wright Cyclones were equipped with the Wright dynamic 
damper which, in most models, was applied to both the front and rear 
crankcheeks. Aluminum cylinder heads were screwed and shrunk on 
to the nitralloy cylinder barrels, full pressure valve rocker lubrication 
was provided and provision was made for hydraulic controls for either 
constant speed or variable pitch propellers. The. Wright torque indi­
cator was made available on all g, 14, and 18-cyl. models and was 
suppli~d in built-in form in the lower portion of the nose section. 
Cap screws. were employed for cylinder hold-down purposes on steel 
crankcases tn place of the studs used on earlier models thus facili­
tating disassembly a~d permitting magnetic inspection of the screws 
as well as of the en'Qre c:rankcase at every major overhaul. Hollow 
exhau~t valves ~ere part!ally ~ed with a sodium-mercury eutectoid, 
replacmg the sohd metalhc sodxum used in earlier models. Pure silver 
replace? the l~d bronze for connecting rod bearings. 

W nght engmes were employed extensively in the passenger planes 
of leading American and foreign air lines. 

Manufacturers of Accessories 
Adel Precision Products Corporation, Burbank, Calif., added a 

number of new products to its line of aircraft equipment, among them 
the stacking midget four-way hydraulic selector valve, designed to do 
the work of a multiple type valve, save space, increase efficiency and 
simplify servicing and installation. Several high capacity valves 

'• 



302 .t\IR hAI'T ·y E R B K 

ADE L'S STACK ING MIDGET 

1\ new four-way hyd raulic selecto r valve designed to do th e wo rk of a mul tiple 
type valve, save space, increase efficiency a nd sim plify se rvicin g a nd in sta ll a tion . 

could be cl amped together and insta ll ed in closely confi ned a reas such 
as the cockpit control panel. Par ts were inte rchangeable, and section.­
coul d be ser viced without disturbing the complete assembly and with­
·out di sconn ecting associated lines a nd fitt ings. P lastic line suppor t 
blocks with a thin Adelite cushion we re offered to replace the form~ r 
soli d synthetic rubber block with a saving of 88 to 9-t per cent in 
rubber. A noiseless re li ef valve also was developed. T he H un tingto n 
D ivision of Adel sta rted prod uction on a n imp roved hose clamp, 
"Sta-loc", made of sta inless steel. W ith one sim ple ad justment it 
coul d be snapped on without tools or special skill. T here were no 
screws or bolts; an even, al·l-around pressure was exer ted, and the 
clamp could be used repeated ly. To reach producti on goals, the person­
nel problem was met by a company-operated training schoo l ·where un­
skilled people became expert shop workers for specia li zed ope rat ions 
in a few weeks of intensifi ed training. A group of nati onally known 
engineers and executi ves j oined the Adel staff, and helped speed the 
engineering and production machinery. P hys ical plant equipment was 
added to meet production expansion, which was aided also by the out­
put of about 200 subcontractors. With new engineering offices in 
Detroit, M ich ., and Dallas, Tex., the com pany had four eng ineering 
offices in the Un ited States an d one in Canada to assure competent 
and ample consulting serv ice. T he company offe red roo valves, built 
on six basic des igns, with parts go per ce11t inre rchangeablc. 
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.\•·ronaut ica l Product:- . I11C . . I ><:troit. ::\lid1 .. man u fact urc r:-; o f a ir ­
e ra ft p rccis i<lll pa r ts . more tha n ch 111bled employment a nd plant space. 
"·i th a fu rthe r ub tantial boo · t in pr 1 ect fo r 1 -1- ". T he company 
t ra inin o- program for pr ci ion worker re ·ultc I in go pe r cent of 
the tota l pe r onnel ha ,·in o- been c mpany-trai ned by the beo-inn ing 
o f 1 -1-3 · R ea r ra no-ement of machinery. adapt incr older machine to 
n \\" ta ·k and the purcha f equipment fo r n w p rod uction outlet 
r u lted in ma ny h It -cut which helped t incr a ·e utput. 

:\er 1 r d uct ] ivi: i n of ;ene ral ::\Iotor . D ayto n, ., de io-n er 
a nd ma nufactu r r f advanced controllable p itch. con ta nt peed 
pr pell r , wa in f ul l- cale p rod uction for the Arm y and Navy 1r 
F rce . e ia ned in c p rat ion w ith the _ rmy ir F o rce the 

d uct hyd raulical ly-opera ted propelle r wa deYeloped as a 
in o-1 c m pact uni t f r ea y in tallation and ma in tena nc o n fa t pur­
uit hi p . I n addition, it had a ··hollo\\· haft "" to a llo \\· fi rin cr of a 

cannon th rourrh the hub. P roduction of th i type wa of uch quan t ity 
a nd qua li ty tha t 'eroproduct took OYer the job f upply incr p ropelle r 
fo r a ll the ' ·flying ca nnon" p lane . Ba ~ed ur on A erop rouucts p io­
neering de ib n of holl w, r ibbed- tee! blade , ncr in e r a l o ecured 

AE ROPRODUCT PROPELLER 

Aeroproducts Divi s i o~ of General M otors Co rpo ra tion completed its new dual 
ro tation propell~ r , bml t as a _self-contained unit with its own hydraulic system. 
Research for this contra- rota tmg propeller, w hich .is equipped wi th Acrop roducts' 
hollow, rib bed-steel blades, was spon ored by the Army Air F orces. The pro­
pell er is of aut?ma l!c, ~on s ta nt speed , cont rollab le pitch design and the only 
extern al mechamsm outside the propell er unit i tself is t he cont rol lever in th e 

cockpit. 
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Army approval of a four-blade propeller and of an automatic-con­
trolled dual rotation propeller. Production of the four-blade propeller 
for the most powerful pursuit ships was under way. Like the three­
and four-blade Aeroprops, the six-blade contra-rotating propeller 
was unit-constructed, containing within itself the motivating power to 
create pitch change without external aid, thereby cutting installation 
and maintenance time. 

Aircraft Accessories Corporation, Burbank, Calif., increased pro­
duction, manufacturing facilities and personnel to keep up with the 
constantly expanding requirements of the airplane manufacturers. 
It developed many new products and improved those already in pro­
duction. A new product was the new AAC Brake Valve for the foot 
pedal operation of brakes on planes weighing in excess of 12,000 lbs. 
Other new products included were ultra high frequency radio beam 
transmitters and precision radio components. Several thousand im­
provements in manufacturing processes resulted in marked savings in 
manhours and material requirements as well as important gains in 
production. 

Aircraft Hardware Manufacturing Co~pany, Inc., New York, 
makers of many types of constructional hardware for aircraft, 
continued manufacture of its standard line of bolts, nuts and turn­
buckJes. The firm's stainless steel department was expandeq with 
special screw machine parts and swedging terminals being among the 
most important items in sales. 

Aircraft Mechanics, Inc., Colorado Springs, Colo., produced a 
large number of welded tubular assemblies and intricate forgings for 
aircraft. 

Aircraft Screw Products Company, Long Island City, N. Y., 
produced its Aero-Thread screw thread system which provided a 
thread lining for the tapped hole which engaged the threads of the 
screws. The inserts were made of hard, smooth, precision-shaped 
wire of stainless steel or phosphor bronze. The system claimed the 
advantages of low cost, protection against wear and abrasion in light 
metal~ and increased holding power. 

Atrcraft Welders, Inc., Wichita, Kans., had more than quadrupled 
plant f~cilities and was supplying the aircraft manufacturers with 
~ncreastngly heavy orders for aircraft tubular stuctural frames such 
a:s. engif).e mounts, nacelle frames, tail wheel assemblies, landing gear 
parts _and other welded specialties. 

AtRese~rch Manu,facturing Company, Inglewood, Calif., was in 
day and ntght production on -its recent development of automatic 
control of oil temperatures in aircraft engines by means of their 
device regulating the shutters on the coolers, or in some planes, the 
exit flap which takes the place of the shutters on the cooler itself. 
The company also developed light. weight supercharger intercoolers 
which cooled air between the supercharger and the carburetor ; and it 
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also brought out a combination Prestone radiator and oil cooler for 
use on planes with liquid-cooled motors. 

Concurrent with heat transfer development, AiResearch pioneered 
in perfecting a cabin pressure control system for the comfort of 
personnel flying at high altitudes. The AiResearch system eliminated 
the use of bulky flying apparel or oxygen, except as emergency equip­
ment. It was capable of maintaining an 8,000 foot cabin pressure at 
any airplane altitude, but automatically regulated internal or cabin 
pressure to compensate for the structural strength limit of the cabin, 
which might, for instance, be able to withstand a differential pres­
sure of 8,000 to 35,000 feet. Other refinements of this pressure con­
trol system were under way to extend the pressure cabin ceiling to 
so,ooo feet by I943· 

Allied Control Company, New York, produced a line of high 
speed latching and power relays for aircraft radio, flight, firing and 
communication control equipment. 

Alloys Foundry, Inc., Wichita, Kans., added to its reorganized 
staff X-Ray technicians and technical foundrymen for its production 
of aluminum and magnesium sand castings. 

Aluminum Company of America, Pittsburgh, Pa., reflected in its 
activities the rapidly quickening tempo of the war. A host of new 
plants, capable of handling all phases of aluminum production and 
fabrication were under construction, including many for the Defense 
Plant Corporation. It was estimated that when these units were com­
pleted and the I943 peak production reached, there would be a ca­
pacity in this country to make 2,1oo,ooo,ooo pounds of aluminum an­
nually-63 per cent more than the to~fl]. world production in 1938. 
Of this total, Aluminum Company of America expected to produce a 
major portion in its own plants and those leased from the Govern­
ment .. Forgin~ output ~f the company was 25 times that before the 
war. Pr~ducti?n of_ castings had multiplied I I times; extruded shapes 

, , and tubmg, nme times .. A single sheet mill was turning out every 
mo?th one :and a half tunes as much high strength alloy sheet, such 
as ts used 1n ~planes, as the whole country used in a year before 
the war. <?ne of the Company's new sheet mills could roll aluminum 
sheet 5<? tt~es fast~ than in I940. Two similar mills were nearing 
co~ple~10n m the Mtdc:He ~est ~d Northwest early in I943.· At the 
be~mmng 0~ the war, alummum mgot sold for 20 cents a pound. Four 
pr.tce red1;1ct1ons by I943 brought this down to IS ce":t.s a pound, alu-. 
mmu?I ptg was offered on the market as low as I4 cents a pound. 
Desptte the demand for tremendous quantities of aluminum for war 
eqUipment, the company found time to continue its research and 
experimentation,. with :esultant improvements in material and tech­
nique. Of ~articula~ mterest to the aviation industry was a new 
forged alummum cyhnder head which went into production early in 
I943· Improved methods of fabricating likewise were developed. 
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Brazing was being used extensively in the construction oi many light 
weight assemblies, and the application of spot welding was no longer 
considered experimental in aircraft work. 

American Bosch Corporation, Springfield, Mass., substantially in­
creased its production of aviation magnetos, keeping well ahead of 
schedule. American Bosch also commenced large.:.scale manufacture 
of a new development, the induction vibrator weighing 30 ounces. 

American Magnesium Corporation, Cleveland, 0., a subsidiary of 
Aluminum Company of America, was a fabricator of magnesium and 
magnesium alloy products. While not a producer of the magnesium 
metal, it had facilities for the manufacture of magnesium alloy prod­
ucts in every commercial form. The company's entire output, how­
ever, was devoted to war purposes, and practically all to the manu­
facture of aircraft. 

. . American Propeller Corporation, a subsidiary of the Aviation 
Corporation, Toledo, 0., made its first shipment of one-piece hollow 
steel propeller blades in June, 1942, and early in 1943, the company 
was increasing plant facilities by so per cent. Large scale production 
of the hollow steel blades for warplanes was made possible by a double, 
continuous manufacturing line about three-fourths of a mile in length. 
For each blade design, overhead and roller conveyors handled the 
chrome-nickel-molybdenum tubing through an exacting sequence of 
operations that turned out one-piece hollow blades of precision balance 
and· interchangeability. 

American Screw Company, Providence, R. I., continued to supply 
the aircraft industry with wood, machine and sheet metal screws and 
miscellaneous hardware. 

~erican Tube .Bending Company, New Haven, Conn., manu­
facturers of tubular parts of ferrous and non-ferrous metals; all built 
to the designs and specifications of its customers, increased production 
100 per cent with an increase of 18 per cent in personnel and 30 per 
cent in productive floor space. Improved inspection methods resulted 
in a three per cent decrease in parts rejections. 

Apex Machine & Tool Company, Dayton; 0., manufactured joint 
socket wrenches, power bits and hand drivers and other specialized 
tools for aircraft production. 

The Aro Equipment Corporation, Bryan, 0., produced propeller 
hubs for both 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 oxygen demand regulators. Aro engineers completed a num­
ber of special engineering projects assigned by the Army Air Forces. 
Production of aircraft products was consolidated in a new addition to 
the Aro factory, and an extensive ·employee training program was put 
into effect. 

Atlantic India Rubber Works, Inc., Chicago, Ill., was devoting 
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·olely to war work it exten 1\·e r ource and faciliti e · f r upplyitw 
mold d and extru led rubb r part fo r the manufacturer of ae ro­
nauti c:-~! eq uipment. 

ut matic Electric ompany. hica<Y . Ill. 1 ion er man u factu rer 
Jf a utomati · t lephone ·y tem . deYoted much of it product ion act ivi­
tie t the con truction o f upply relay . ·tepping wi tche and other 

I ctrical control d vice for in tallat ion in the fi · ld of m il ita ry ae ro­
na utic . Th company de\·eloped a ircraft Jiaht ino· y tem ·. motor con-

B G IGNITION HA RNESS TEST SET 

A product of the B_ G Corporation, it was designed to determine whether wire 
insulation and tcrmmal sleeves are in good co ndition . It supplements the new 

B G high voltage spark plug test set. 
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trois, interior telephone systems, landing controls, radio apparatus and 
numerous similar applications for military and civilian use. 

The B G Corporation, New York, contributed toward the im­
proved operation of American aircraft power plants by supplying 
test equipment, including a high-voltage spark plug test set designed 
for checking spark plugs to determine whether they are in a satisfac­
tory electrical condition. The electrical circuit included a high-voltage 
bridge, in one leg of which were incorporated the spark plug under 
test and the pressure chamber. By quenching the spark with high­
pressure air or gas in the pressure chamber, a predetermined potential 
could be applied across the insulation of the spark plug. If an elec­
trical leak occurred, it was indicated by the glow of the neon bulb. No 
gl~w indicated a good plug. With this test, therefore, it was possible 
qwckly to establish whether or not the insulation of the spark plug 
was electrically· secure. If it was secure, a spark could occur between 
the electrodes of the spark plug in the presence of engine operating 
pressures when the gaps were within the limits of .010 to .030 inch. 
That test set supplemented the ignition harness test set introduced 
previously. This was designed to check ignition harnesses to deter­
mine whether the wire insulation and terminal sleeves were in a satis­
factory condition. Operation was from standard AC sources of volt­
age, and by means of a transformer, permitted the application of a 
high potential across the insulation of the wire from the conductor to 
the radio shielding. With this instrument the source of trouble could 
be located quickly, easily and accurately. B G also had undergoing 
tests early in 1943 a recently designed spark plug incorporating the 
use of a resistor, which had been found to decrease the rate of elec­
trode erosion. To eliminate troubles frequently experienced with 
spark plug terminal sleeves, a new type ceramic sleeve was offered to 
replace the impregnated paper-base type. The ceramic sleeves were 
non-water-absorbent. 

B. H. Aircraft Company, Long Island City, N.-Y., continued to 
supply the Government and the aircraft industry with fabricated 
sheet-metal parts of various kinds and styles. 

The Bell Company, Inc., Chicago, Ill., produced hydraulic fluids to 
meet Air Forces specifications. Both mineral oil and castor oil.types 
were available. Bell had accomplished considerable research on hy­
draulic fluids to operate at extremely low temperatures, and this in­
formation was available to the industry. 

Bendix Aviation Corporation, ·Bendix Products Division, Land­
ing Gear Department, South Bend, Ind., manufactured landing gear 
equipment, including Bendix pneudraulic shock struts, wheels, brakes, 
master cylinders and power brake valves. A great expansion of facili­
ties was made in step with the war effort. In addition to new facili­
ties in South Bend, a.~manufacturing unit in Wayne, Mich., was oper­
ating to capacity. A number of plants in various parts of the coun-

- - .. -
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try became subcontractors. Some of these plants manufactured com­
plete assemblies, while others provided parts and subassemblies for 
the major operating units. More than so items of equipment manu­
factured by this department were standard on planeS. Stromberg in­
jection aircraft carburetors, produced by the Stromberg Department, 
were standard equipment on many American military airplanes. The 
carburetor had new standards of performance, adding to the safety, 
speed, maneuverability and range of the plane. 

Bendix Aviation, Ltd., North Hollywood, Calif., manufactured 
both hydraulic controls and radio accessories, specified on many mili­
~ airplanes. Bendix hydraulic controls included the two, four and 
five-way selector valves, check valves, sequence valves, ... relief valves, 
hand pumps, pressure regulators, power brake valves, hydraulic­
electric switches and actuating cylinders. Whenever possible Bendix 
incorporated its exclusive plastic poppets in the design of its hy­
draulic units. Bendix introduced its new continuous shell hydraulic 
pressure accumulator which was specified on several new airplanes. 
Radio equipment manufactured by Bendix included light-weight 
communication systems, interphone systems, control panels, gener­
ator and fuel pump filters, antenna switches, range filters,. vacu~r;n 
relays, dynamotors and generators. 

The Benwood-Linze Company, St. Louis, Mo., was in war produc­
tion on its patented dry-plate metallic rectifiers. It reported that 
great progress had been made in selenium rectifiers, also covered by 
Benwood-Linze patents, which, because of their light weight, small 
size and dependable performance made them of especial value where 
other types of metallic' rectifiers were not practical.· Besides being 
conversion devices, they were particularly useful in other applications 
such as valves, voltage limiters and variable resistances. 

-.r:he Black & Decker Manufacturing Company, Towson, Md., 
was m war production on portable electric tools for the aircraft in­
dus~. New . elet;tric speed drills, sanding devices,· grinding and 
P?Dching accessories and electric tools . of many varieties were en­
gmeered. to the heavy production requirements of airplane aircraft 
accessones and similar fab · t' · ' · · nca mg and assembly operations. An lm-
p~rtant pr?duct was the heavy-duty Holgun, an electric hand drill, 
wtdely utiliz~d through aeronautical plants. 

Boots Airc:aft. Nut Corporation, New Canaan, Conn., developed 
~ny new appli~at.tons for its weight-saving, all-metal, vibration-proof 
wmg-style nuts 1D Its research and development laboratory. New meth­
ods of man~facture _as well as expanded plant facilities enabled the 
c~mpany to mcrease 1ts output of nuts artd nut assemblies to keep pace 
w1th the huge demands of war. A circular gang channel was intro­
duced which not only incorporated ·the feature of removable nuts but 
offered completely fabricated shapes contoured if necessary to fit 
specific applications. The new Boots' Rol-Top Hexagon nut ~as an 
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BREEZE CORPORATIONS' ARMOR PLATE TEST 

J. T. Mascuch , President, Breeze Corporations, inspecting ai rcraft a rm or pla te 
which has just been subjected to .so-ca liber mach ine gun fi re in specia l tes ting 
range. Armor piercing ammunit ion merely fuses into shapeless bumps or depressions 
stopped by th e tough plate now produced more rapidly by special processes 

developed by Breeze. 

a ll-metal, heavy-duty, self-locking nut des igned to res ist hig h tem­
perature, gasoline a nd other des tructive elements, and became stand­
ard for aircraft engines. T he company's li ne of anchor nuts, both 
stationary and floating types, was made avai lable with dimple counter­
sunk rivet holes, permitting their immediate use where flush mounting 
was desired, thus 

1
eliminating cost ly machine countersinking. The 

company introduced the Boots Cage Nut which provided the first 
acceptable method of fastening plywood to plywood, or plywood to 

1 metal, where removability was desired. The Cage nut incorporated 
the familiar Boots self-locking nut in a basket mount which, when 
collapsed by a clinching tool into the plywood, securely g ripped sheets 
of varying thicknesses. 

Boston Insulated Wire & Cable Co., Dorchester, Mass., continued 
to manufacture on a large _scale _lighting, power and inst rument wire 
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and cable for aircraft. In 1942 the company completed conversion of 
its entire plant to production of high quality aircraft cp.ble meeting 
specifications even more rigid than the Army-Navy standards. Facili­
ties were provided for manufacture of every type and size of electric 
cable used on aircraft, from heavy battery cables to small instrument 
leads, multiple conductor cables, coaxial transmission cables, bonding 
cable and shielding, as well as numerous types of radio cables. The 
many special pieces of apparatus going into the construction of a 
bomber requiring' specially designed cables with the proper number of 
conductors and gauge sizes also were produced on special orders. 

Breeze Corporations, Inc., Newark, N. ]., engaged 100 per cent 
in fulfilling war contracts, continued to expana its plant structlli"es, 
equipment and personnel, which accounted for greatly increased pro­
duction of assemblies for aircraft, anti-aircraft, tanks, warships and 
ground defense equipment. The high productivity obtained, plus fur­
ther certain expansion, was attributable directly to long-range plan­
ning by the company which began preparing for all-out war effort 
three years before Pearl Harbor. New developments or refinement of 
war products included a faster and more efficient tec~nique of manu­
facturing aircraft armor plate which withstood exacting tests in a 
special testing range. Further improvements were made and· produc­
tion accelerated in cartridge starters and radio ignition shielding, con­
duits and fi~tings, conduit junction boxes, swaging machines and hand 
swaging tools, electrical connectors, resistance type thermometers, tab 
controls, ammunition rounds counters, internal tie rods, tachometer, 
fuel pump and remote control dri:ves and other equipment. A new line 
of multiple-circuit electrical connectors was further perfected for use 
at firewall, generator, radio and instruments with improved contacts. 
The Breeze fuel-air ratio indicator afforded a fast, accurate reading of 
the fuel-air mixture based on the analysis of exhaust gas. The car­
tridge engine starter secured its energy from a shell using slow­
burning fuel to generate the required power at a controlled rate which 
provided ar,nple torque without danger of shock to engine parts. The 
starter could be used without drain on the airplane batteries, as the 
shell was fired by the current from a flashlight cell. 

Buhl Stamping Company, Detroit, Mich., added exhaust systems 
to its wartime products. A new process in the casting of medium-hard 
dies was developed for use on conventional type presses, assuring uni­
form stampings in moderately large quantities at a minimum initial 
expense. 

The Cambridge Instrument Company, Inc:, Ne~ York, pioneer 
manufacturers of the aero-mixture indicator, contmued to ·expand 
plant area and facilities. Millions of gallons of aviation gasoline were 
s~ved by pilots using the aero-mixture indicator, and the need for this 
fltght instrument in the war effort imposed major tasks in scheduling 
.Production to meet the demartd. Designed for single and multi-engine 
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FABRIC TEST FOR GAS LEAKAGE 

The Cambridge permeameter determin es the rate at which a given gas pe rm eate 
through proofed fabrics or sheet ma teria l. 

planes, military or commercial , the Cambrid o-e aero-mixture indicator 
determined the fuel-air rati o of the engine mi xture by ana lyz ing a 
sample of the exhaust gas, and provided a continuous g uide so that 
the pilot obtained optimum performance of eng ines, max imum cruis­
ing radius, payload and safety. Cambridge a lso made available the 
test-stand exhaust gas tes ter, an accurate yet inexpensive means for 
making distributi on tests and fo r quickly and accm·ately determining 
the effici ency with which fuel is burned in any or all cylinders of an 

· engine under test. A nother important Cambridge development of 
importance in the war effort, was the fabric permeameter, a rugged 
and convenient instrument for the production testing of fabrics or 
sheet materials treated to hold or exclude gases. - It determined the 
permeability of fabrics to be inflated with helium, hydrogen or other 
gases, and was invaluable to processors of fabrics for balloons, life 
rafts, life jackets and gas masks. Cambridge also produced i11any 
other types of precision instruments . 

Camloc Fastener Company, New York, completed several maj or 
developments in its high speed fasteners. They were designed to hold 
securely access panels that must be r-emoved quickly a nd often. Single­
hole mounting in both inside and outside sheets required only simpk 
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clo it: IY tool . and effected ub tantial a' in <Y in in tallation- t ime in 
aircraft plant.. a. well a in maintenance-tim when plane were in 
active e r icc. Camloc wa pa rticularl y adaptabl t cun d beet in-
tallation a nd in I cation wher hi h hear I ad and limited deflec­

tion w re encountered . pottiniT tolerance are I/ 32 of an inch or 
mo re, depcn lin n lepth of the dimple. The unique removable tud 
a emi ly enabled Ia t minute adju bnent to be made quickly and 
ea ily. · x perimental and re earch work \Ya conducted teadily in 

ami c ' wn lab ratory in :0l ew York. amloc eng ineer al o de­
i n d a un iqu ea litw cap which pr vid dab olu te p rotect ion aga in t 

du t , ai r and m i tur . The cap wa te t cl f r --!-hour continuously 
under a p res ur of ..j.O lb . per quare inch wi thout lo s. nother 
recent de ·elopment wa · a ri,· ted type fa ten r t meet manu factur­
ing clifficul tie that r quirecl thi kind o f in tallati on. amloc increa eel 
p r cl ucti n o per cent in 19-l-- · 

annan Llectr ic D · elopment ompan). Lo .-\ngele , Cali f. wa 
in f ull-out ,,·a r p roduction £ electrical cable connector fo r aircraft 
circuits var ing f rom ix to '" 00 ' olt and with C) cle variations run­
nitw f rom d irect current to a fr quency f 14.000. The wide \ a riation 
in cond uit izes and the number f c nductor in a g iven conduit made 
it n ce sa ry fo r a nn n to uppl) connectors in many sizes with 
many di fferent contact a rran<Yement . 

Carclox orpora tion, hica<YO, Ill. , brought out its new airport 
fire truck u ing ca rbon diox ide at controlled low temperature. ith 
it mass di scharge of ca rbon el i x ide, the airport fire truck proved 
high!) effecti' e in crash fi re by knocking clown heat and fl ame fo r 

CAMLOC FASTENERS ON WING PANEL 

A ty pical Camloc application on an access panel on the lower side of the plane's 
wing. The fasteners a rc locked quickly with a sin~?le turn of the closin~ tool., 
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rescue of plane personnel. The truck carried three tons of liquid 
carbon dioxide in· a refrigerated storage unit. Small quantities of 
water supplemented the use of the carbon dioxide through the same 
discharge nozzles. Cardox also applied the same principles to fire 
extinguishing systems in test cells of engine plants. 

Champion Spark Plug Company, Toledo, 0., was in production on 
an all-ceramic insulated spark plug meeting the exacting requirements 
of high-output aviation engines, following exhaustive tests participated 
in by various Government agencies and aircraft engine manufacturers. · 
The importance of the all-ceramic insulation was enhanced because of 
the dwindling supply of mica upon which the United Nations could 
draw. The ceramic plug, too, was reported to perform effectively 
under the higher temperatures and pressures of the latest high output 
engines. The ceramic "body," composed of a variant formula of 
Champion's long familiar SiJ.limanite insulating material, was fired in 
different kilns and ·at different temperatures than had been standard 
practice. Results, as stated by the company, included: Immunity from 
heat and chemical reaction, freedom from fuel, oil and moisture ab­
sorption which brings on "shorts", inherent high heat conductivity 
with consequent higher range between pre-ignition and fouling, abso­
lute uniformity of material, homogeneous structure eliminating air 
spaces and preventing leaks, easily cleaned and serviced, and con­
trolled manufacture, assuring uniform quality standards. Recent ad­
ditions to the Champion Spark Plug Company's Toledo plant made 
available JO,ooo square feet of floor space devoted exclusively to the 
manufacture of Champion aviation spark plugs. Increased produc­
tion, stepped up more than 1 ,ooo per cent over the previous year, re­
sulted in a material reduction in costs. 

Chandler-Evans Corporation, South Meriden, Conn., was bring­
ing into produ,<:tion a new carburetor testing plant in the Middle West, 
in which carburetors of CECO design, manufactured by subcontrac­
tors, were made ready fo.r use. The output of this plant was many 
times the capacity of the Meriden plant. Produ<!tion was further in­
creased in Meriden on the current line of CECO fuel pumps, largely 
6y increased use of subcontractors for the manufacture of parts. With 

·the general adoption of Protek-Plugs in the standard packing pro­
cedure for aircraft engines, the production of these dehydrators was 
increased to take care of all requirements. No critical mate_!ials were 
required in the manufacture of Protek-Plugs. New developments in­
chided extending the size range of the carburetors and fuel pumps, 
presentation of a simplified design fuel pump which lent itself readily 
to mass production, and the adaptation of Protek-Plugs to varied uses 
other than engine packing. ·· . _ 

Chicago Aeria_l Survey Company, Chicago, Ill., engaged since 
1924 in producing aerial photographic surveys, maps and oblique 
.:views, enlarged their manufactttring operations ..and mntinu~d .m~ntt,. 
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facture of the "Sonne" aerial camera, the result of many years of 
development experience. The company held numerous contracts with 
the Army Air Forces. 

Chicago Metal Hose Corporation, Maywood, Ill., with 40 years 
experience in flexible metal hose development was in full war pro­
duction for the aircraft industry, including flexible aircraft engine 
fuel and oil line hdse and fittings, hose for hydraulic service and 
flexible metal hose and tubing for radio and electrical shielding con-
duits and fittings. · 

C. P. Clare and Company, Chicago, Ill., which originated the idea­
of "custom-building" relays to meet specific engineering demands as 
opposed to the rigid limitations of the ordinary "telephone-type'.' re­
lays. Clare. had developed several new relays precisely built for air­
craft and mobile applications, of which the Clare Type K d.c. Relay 
was an outstanding example. Dwarf-size and feather-weight, this 
relay was custom-built for designs where fractions of inches and 
ounces count ; where the ability to control high frequency circuits was 
imperative ; and where resistance to constant vibration and sudden, 
severe shocks was a must. It was so compactly built and so tightly 
welded together that it employed no anti-vibration springs, no bear­
ings or other devices which might shake loose. 

The Cleveland Pneumatic Tool Company, Cleveland, 0., manufac­
turer of Aerols (shock absorbing landing .gear units) and Oeco pneu­
matic tools, further increased its manufacturing capacity and devel­
oped several new and improved products for the aircraft industry. Be­
cause of the· great demand for Aerols, production was boosted and con­
struction was begun on a new, modern plant. Opening early in 1943, 
this new plant was devoted solely to Aerol production. Three to five 
.thousand men were employed. Several new aircraft air tools were in­
;troduced, including the Cleco gDo2o drill whi~h operated in any plane 
:and at any angle, and the Cleco -41-L squeezer which had parallel jaw 
:action to prevent "clinched" rivets. There were also several improve­
anents in the Cleco sheetholder. A system was introduced whereby each 
siz~ was colored differently to insure ready identification. Because 
tt:hey were readily repairable, a repair and exchange service was estab­
nished. Repair and exchange stations were set up at the main plant and 
various branch offices so that the user could have damaged Oeco sheet­
holders promptly repaired or exchanged. 

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 Hydron 
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. 
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Cook Electric Company, Chicago, Ill., manufacturers of more than 
So products for aircraft, communications and industrial applications, 
introduced the Cook relay and the Cook "Spring-Life" metal bel­
lows. The Cook balanced armature relay was a double action inter­
locking control unit with balanced armature control. It could be 
tailor-made to fit into designs where its small size and light weight 
were essential, and was built ruggedly to take severe shocks and con­
stant vibration for .aircraft usage. The Cook "Spring-Life" bellows 
were placed on the open market. They were constructed from individ­
ually fabricated diaphragms or flanges, joined alternately at inner and 
outer peripheries. Fabrication of the simple flange permitted use of 
tough tempered metals such as phosphor bronze, steel or Monel metal. 
the "Spring-Life" method of construction made it possible to build 
bellows in practically unlimited diameters and pile-ups, and they were 
used in temperature and altitude control units for controlling air and 
gas mixtures at any altitude 

The Cox and Stevens Aircraft Corporation, Mineola, N. Y., spe­
cialized in precise navigational instruments and computers for aerial · 
navigation. A staff of engineers, specializing in computer design, de­
veloped a group of instruments to simplify navigational problems, and 
computers and indicators that provided a pilot with quick and accurate 
information relative to optimum performance and flight balance. The 
Cox and Stevens navigational computer was available in two sizes, 
tbe smaller being of pocket size. It solved all drift, course, heading and 
ground and air speed problems by setting up the complete wind tri­
angle visually so that the pilot actually could see just what he was 
doing. It eliminated dangerous errors, which even the most seasoned 
pilot might make when calculating a course in the conventional 

· method. In the upper half of the instrument was a circular type log­
arithmic computer for speed, time and distance calculations, altitude 
and air speed correction, as well as simple multiplication and division. 
The Cox and Stevens ·aircraft load adjuster, of the slide rule type, 
was designed for a particular model airplane, and was used to deter-

- mine the proper loading of an airplane for safe and efficient flight. 
· The Cox and Stevens aircraft flight co-ordinator was designed and 

made to order for a particular airplane and engine combination, and 
was based on performance data furnished by the manufacturers of the 
plane and engines. It enabled a pilot to solve problems Qf speed, fuel 
_consumption, blower ratios and all engine and propeller settings, for 
all conditions of altitude, temperature and gross weight and required 

. no .adjustment or maintenance. Other computers for various phases 
of aerial navigation included· a --.,computer for figuring ground speed 
from drift meter readings, an indicator for_ calculating timed turns, an 
aerial slide rule, . a D jF bearing c-onvertor; a Polaris correction com­
puter, another for determining radius of action, an ingenious parallel 
motion device for use with plotting boards.· 
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Crescent Insulated Wire & Cable Company, Trenton, N. J ., manu­
factured for the airplane industry many types of electrical wires and _ 
cables, including aircraft power and lighting cables and synthetic and 
B.ame-proof insulations. Crescent Permacord was a tough, :flexible, 
heavy duty portable cord or cable with a minimum amount of rubber. 
Under wartime ne¢s it was most suitable for use where protection 
was required from abrasion, crushing, heat, oils and greases, and 
weathering. It was permitted construction under W .P .B. rubber re­
striction for service on portable drills and tools, industrial appliances 
~d welding machinery. The :flexible, rubber-insulated copper con­
ductors were enclosed in a protective jacket of rubber, vulcanized to 
an outer cover of heavy, hard-twisted Seine twine, impregnated to be 
weatherproof. It was used for years principally by steel plants for 
their most severe portable cable jobs. 

Curtiss-Wright Corporation's Propeller Division, Caldwell, N.J., 
developed a six-blade dual· rotation propeller and automatic engine 
speed synchronizer, and at the same time supplied Curtiss Electric 
constant speed, full-feathering propellers as standard equipment on 
Army and Navy fighter, bomber and patrol planes. The PropeJ,ler 
?ivision more than quintupled employees and triple~ its :floor space 
m two years. Record production in 1942 was achieved by vastly 
augmented personnel, including an increasing number of women, and 
by many new engineering methods and specially designed machinery. 
Another outstanding Curtiss-Wright contribution to the aircraft in­
dustry was a giant 16*-ft. hollow steel blade electric propeller. 

The Curtiss-Wright dual rotation propeller was the first to be 
-built on the principle of electrically controlling the pitch .~f holl~w 

steel blades. It was designed especially for high-speed military atr­
craft with 2,000 h.p. engines and for those requiring r~tricted di­
ameter. Aviation engineers claim that the dual rotation ~~creases by 
5. per cent the propeller ·efficiency of fighting planes !'hich cut the 
atr at more than 400 miles per hour, and that it vastly.~proves con-­
t~ol of a single-engine plane by eliminating torque-twtst effect--of a 
stngle rotation propeller upon the airplane. · . . . 

The Curtiss Automatic Engine Speed Synchromzer, whtch equal­
ized instantaneously the speed of propellers of engines, was la?ded _by 
engineers for the greater precision it added to control of multt.-engme 
aircraft while at the same time reducing to a minimum the stram upon 
pilot and :flight engineer. .. ... 

Another achievement of the Curtiss-Wright Propeller J?tvtston 
was the 4-blade propellers developed especially for tb:e ~artin '!3-.26 
Marauder twin-engine Army bomber and the Repub!tc htgh-altitude 
Thunderbolt fighter. They permitted the most effictent use of the 
1,8so to 2,000 b..p. available in those powerful machines. Again, for 
the greater demands of high-performance aircraft, whether high :fly­
ing boats, transports or fighting planes, the Division concentrated upon 
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ONE OF THE WORLD'S LA RGEST 

Th is giant 16 /':2 foot hoUow steel blad e electri c propeller was developed by the 
Curtiss-W right Corporation 's Propell er D ivision , its immedja te use being for th e 

Boeing twin-engine fl ying boat. It is shown undergoing tests. 

increased strength in its p roduct. T he superior strength o f the holl ow 
steel blade, an early Curtiss development, was of great value to fight-

---------ing; planes because of steel's resistance to erosion by salt water and 
also because this type of propeller did not nick easily when taking off 
from rough landing fields. Blade shank cuffs, which improved air­
cooling of engines and reduced shank drag, was another contri bution , 
as was the development of the Curtiss hollow hub, through which the 
a ircra ft can non, like that used on the Bell A iracobr·a, wa s fired . 

. Among the manufacturing improvements of the Curtiss-\tV right 
P ropeller Division were new heat-treat furnaces and a moving propel­
ler assembly line . Hydraulicall y rotated ovens not only tripled pro­
duction but saved many manhours and eliminated lost motion . T hey 
were operated from a 38-foo t-long control board , resembling a small 
powerhouse, and we re "capable of handling practically every type of 
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blade now in production. The assembly line, or conveyor installed in 
one of the Division's plants, stepped up production output by con­
tinuo•tsly carrying parts and blades from one operation to the next, 
thereby saving considerable manhours on each operation. 

Denison Engineering Company, Columbus, 0., produced its model 
HSPT3 "hydroilic" spark plug tester, which developed air pressure 

. up to 750 lbs. per sq. in. within IS sec. and maintained it at least a 
minute. Testing time averaged only 30 sec. per plug. The plug was 
seated in an adapter, and action of the cylinder clamped the plug into 
an air-tight chamber. The desired voltage and pressure were selected, 
and the action of the plug recorded. Safety features included forcing 
the operator to move two levers-one with each hand-in opening or 
closing the clamping mechanism, thus making it impossible for him to 
have his hands in or about the clamping mechanism where he might be 
injured. Also, the circuit to the spark plugs was completed only after 
the plug was clamped into position, and the circuit was automatically 
broken when the clamp was released. The operator, therefore, could 
handle the plug in complete safety. The stand was a welded steel 
frame mounted on swivel casters and equipped with start-stop push 
buttons, high and low pressure air gauges, low pressure needle valve, 
adapters, oil level gauge, high voltage connector, low voltage terminal 
and operating levers. 

Diebold Safe & Lock Company, Canton, 0., in its 84-th year as a 
manufacturer of safes and experience in making steel harder as proof 
~gainst drills, torches, nitroglycerine and other kinds of attack, was 
tn full war production on case-hardened armor plate for aircraft. 
The company's personnel had increased more than I,ooo per cent in 
two years. 

The Dix Manufacturing Company, Los Angeles, Calif., developed 
a new hydraulic protective valve for landing wheel brakes, which 
served to eliminate danger of any other unit in the braking systems 
stealing pressure from the brakes, if the line pressure should fall be­
low the safety minimum. The valve was loaded with a spring just 
strong enough to hold it shut against a pressure of 700 lbs. Dix also 
produced a new aviation type universal joint which, the company 
claimed, could be operated at an exceptionally great angle. 

Dowty Equipment Corporation, New York, manufactured land­
ing gear and hydraulic equipment for aircraft ~n at?- ever increasing 
scale, with expansion of facilities and product10n mcreased by the 
acquisition of larger premises in Long Island City. The Dowty 
Patent Liveline Hydraulic Pump and the gear pump for gun turret 
actuation formed the major portion of production in that_ field. Pro­
duction was in full swing on a tricycle landing gear for Army fighter 
planes and a primary trainer. 

The Dumore Company, Racine, Wis., was in production on a 
line of highly specialized motors for cowl and wing flaps, anti-icer 
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equipment, photographic and armament accessories. Many devices 
were built into the motors to secure dependable operation in paralyz­
ing cold or desert heat. 

The Duramold Division of Fairchild Engine & Airplane Corpora­
tion, Hagerstown, Md., reported significant progress in the applica­
tion of the.Duramold plastic bonded plywood process to various types 
of aviation equipment, ranging from elements like turtle decks and 
bomber tail cones to completion of . the twin-engine bomber crew 
trainers for the Army Air Forces. The development of the latter air­
craft, designated the Fairchild AT-13 (two Wasps) and AT-14 (two 
Ranger 12s), was such that an entire plant was set up for their manu­
facture. Important developments in the Duramold process were in 
progress. Possibilities in its application to combat aircraft were indi­
cated by the highly succesful de Havilland Mosquito, British bomber 
powered by two engines and built throughout of wood. Pioneered as 
a means of utilizing wood in accordance with modern engineering 
knowledge and to simplify construction problems, such as the elimi­
nation of rivets and riveting, the Duramold process was available 
when the employment of wood in the war effort became an important 
answer to the shortage of critical aircraft materials. Starting some 
years ago with the manufacture of stabilizers for the Ranger-pow-
ered Cornell (PT-19) trainer, used in large numbers by the United 
States and other United Nations' Air Forces, the applications were 
extended to include turtle decks, fins and flaps for the same airplane, 11 

tail cones for the Martin B-26, droppable fuel tanks and other units. 
Dzus Fastener Company, Babylon, N. Y., continued to supply the 

industry with its line of fasteners. 
Eagle Parachute Corporation, Lancaster, Pa., was assigned . the 

patent license on a new type of parachute canopy designed to retain 
all the advantages of the standard circular parachute and at the same 
time eliminate or gr:eatly reduce its disadvantages. It was easily 
packed, quite resistant to destruction, and at the same time reduced 
oscillation, with freedom from streamlining, and increased maneuver­
ability. 

Eagle had manufacturing rights to the "Parasuit," a. stream­
lined flying outfit incorporating the parachute canopy and harness 
with the suit. The one compact unit-an ingenious combination of 
flying suit, parachute and inflatable supporting gear-was especially 
suitable for fly!ng conditions where there was limited space in the air­
craft. This parachute was worn like a coat. It was flexible and frame­
less, permitting a snug fit. The usual protuberance of a seat, back, or 
chest. pack was absent. Flying personnel were able to perform their 
duties with increased -efficiency in the most restricting compartments. 
Narrow -apertures could be entered without inconvenience. This 
"chute withfn a suit" was. a real asset for flying over any water. The 
set of r.ub]?er.lungs could be automatically inflated by the simple pull 
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of a lever. The resulting buoyancy of the lungs would keep a man's 
head above water for hours. Eagle contim!ed to manufacture for the 
air services. One type of parachute in production was a training out­
fit for the U. S. Marine Corps Paramarines. It consisted of a 28-ft. 
canopy packed in a back pack, and a 24-ft. canopy in an emergency 
chest pack. The back pack could be opened either automatically by a 
static line attached to the plane or manually by a rip cord assembly. 

The Eastman Kodak Company, Rochester, N. Y., introduced its 
Matte Transfer Paper to supplant Easbnan Matte Transfer Film in 
the reproduction of drawings and templates. Matte Transfer Paper 
could be laminated to metal or plywood, forming a sensitized plate to 
which accurate drawings were transferred by ~rious photographic 
methods. By this method, templates that formerly required several 
weeks to lay out were being reproduced in a matter of minutes. With 
the photographic method of template reproduction, the time between 
~e completion of engineering drawings for a new plane and the test 
fltght of that plane was reduced two to four months. Another out­
standing advantage was reduction in template cost. Kodak's new rare­
element glass was being used for aerial lenses supplied to the Army 
Air Forces. Made of tantalum, tungsten and lanthanum, the rare­
element glass was the first basic discovery in optical glass since 1886. 
It had a much higher refractive index than previously available opti­
cal glass. The result was a lens giving greater speed without loss of 
definition and covering power. Eastman continued to supply many 
types of film, paper and chemicals for aerial photography. 

Eaton Manufacturing Company, Cleveland, 0., put into operation 
or ?ad under construction new buildings and additions to its 12 plan~s 
Which would provide a 50 per cent increase in floor space. Apprma-· 
mately half of these expanded facilities was allocated to the increased 
pr?duction of sodium-cooled valves, a product developed by Eaton's 
W1Icox-Rich Division, and the remainder to propeller shafts, crank­
shafts and a variety of smaller aircraft engine parts. 

. Eclipse Aviation Division of Bendix Aviation Corporation, Ben­
diX, N. J., continued through increased subcontracting of products 
and improved production facilities to increase materially its output of 
vital aviation accessories for warplanes. Eclipse engineers continued 
to refine numerous aviation accessories, making them more adapta~le 
to mass production methods and at the same time incorporatmg 
changes to increase performance. New accessories in~luded se.veral 
new types of starting equipment, the most important bemg a rad1cally 
new lightweight aircraft engine starter designed around the proven 
features of both inertia and direct cranking starters, and capable of 
delivering ample starting torque to the largest aircraft engines in pro­
~uction or contemplated. A lightweight, compact hand inertia starter 
mcorporating a newly designed hand cranking attachment, which 
greatly added to the flexibility of application, was developed. Several 

• 
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modifications of combination inertia and direct cranking electric start­
ers were placed in produc~on. Refinements, including simplification 
of design on standard production combustion starters was carried on 
and resulted in increased production. In addition considerable devel- · 
opment work was done on a combustion starter incorporating an inte­
grally mounted multiple breech. Codsiderable hydraulic development 
and research work was carried on to keep pace with, and anticipate 
the requirements of the industry. Gerotor mechanisms were rede­
signed and placed in quantity production. Several r,ooo P.S.I. engine 
driven spur gear pumps successfully passed endurance and cold test 
requirements, followed by volume production. Larger spur gear 
pumps to meet the increasing demand for higher hydraulic pressures 
were ·being designed and were reaching the final test stage. Piston 
pumps for pressures above r,soo P.S.I. also were under development. 
Electrically operated by two solenoids, a hydraulic flow shut off valve 
for high flow, low pressure applications was developed. With modifi­
cations this valve could be adapted to otlier flow and pressure charac­
teristics. Electric gear reduction units were improved, and new types 
introduced to broaden their application to aircraft for retracting land­
ing gear, operation of wing flaps or any other function requiring high 
torque characteristics. Eclipse heavy duty motors, inherently rugged 
and dependable after years of development, were redesigned to obtain 
compact, lightweight components with increased power and more effi­
cient operating characteristics for application to the new electric gear 
reduction units. Generators and regulators also were improved and 
refined. Experimental work on carbon pile regulators was carried on 
to improve performance and increase capacity. A system using anti­
hunting circuits was added to carbon pile regulators on laboratory test 
to eliminate hunting experienced from parallel generator operation on 
auxiliary power plants where engine impulses created a large accelera­
tion, bringing instantaneous speed of the generators appreciably above 
and below average speed. Research was under way to improve brushes 
in orde!" to increase efficiency at high altitudes. A complete series of 
~ightweight, high speed; engine driven generators with outputs rang­
mg from 375 to 6,ooo ~atts at ~peeds ranging from 2,200 to ro,ooo 
r.p.m. were produced m ever mcreasing quantities. Units having 
greater capacities continually we_re developed and tested. Devel<?p­
ment work was completed on several types of Eclipse motor generator 
sets and inverters, and they were placed in quantity production. A 
low tension booster coil was designed to supply power to the magneto 
primary, replacing the current type of booster coil which delivered 
spark direct. Recognizing the importance 'of the operati1;1g valves and 
control equipment in att~ining most effective ice removal by the in­
flatable de-icer method, considerable work was done by Eclipse, and 
many of the 1943 military warplanes were to be equipped with the 
new manifold-solenoid de-icer system. Much work was done toward 

• 
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the standardization of de-icer systems into two or three basic types 
for applications to all types of aircraft. A new self-contained electric 
driven Roots blower and snap-action distributor combination unit was 
developed for pursuit aircraft and for the empennage de-icers of large 
aircraft. Much research was devoted to the development of an elec­
tronic control for use with the manifold-solenoid system to provide 
completely flexible control of all phases of de-icer inflation and defla­
tion to suit the particular kind of ice encountered. Engine driven air 
pumps as used for vacuum operated instruments and de-icers, ab­
sorbed considerable engineering effort, directed mainly toward sim­
plification for production and improvement of altitude performance. 
Application of engine driven roots positive air pumps to cabin pres­
surizing of fighter and small bombardment type aircraft was satisfac­
tory. The inherent ruggedness of design plus the simplicity of the con­
trol of airflow on both single and multi-stage types has met with favor 
in the industry. Multi-speed as well as multi-stage models, either 
direct engine driven or electrically driven, were available. Experi­
mental units for pressurized altitude suits, pressurized ignition sys­
tems and de-icer operation were under test. High output variable 
speed centrifugal blowers complete with controls were developed for 
cabin supercharging of large aircraft. Some types were in production. 
With the trend toward the use of straight alcohol in place of an 
alcohol-glycerine mixture for the anti-icing of propellers, windshields 
and carburetors, a new line of anti-icer pumps was developed. These 
pumps were very light in weight and of compact form. Eclipse con­
tinued to supply a complete line of automatic e~gine ~ontrols. Many 
new problems had arisen in this field in connection w1th new engines 
and new operational problems. While c~ns~der~ble work was done on 
electrical controls and there were some mdicat10ns of a trend towards , . 
such controls, the hydraulic type regulator had many ments difficult to 
d':lplicate electrically. 

Edo Aircraft Corporation, College Point, N. Y., specialists in the 
manufacture of seaplane floats for airplanes of all sizes was awarded 
the 'Army-Navy E for manufacturing accomplishment. Edo sup­
plied float gear as standard equipment for the Army, Navy, Marine 
Corps and Coast Guard, as well as for other a~r forces. The Edo 
sexpi-monocoque type of construction had proved It.self under extreme 
war conditions. Edo's exclusive Navy type beachmg gear materially 
decreased the time required for launching land based · seaplanes·. 
Plant facilities were increased, as was the number of employees. 
Special machinery was developed to speed up production. · 

Eisemann Corporation, New York, produced its model LA air­
craft magneto for 2, 4, 5 and 6 cyl. engines. It had a· unitcast 
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. It was of the two 
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pole rotating magnet type, delivering two sparks per rotor revolution 
displaced I8o0 , and hence was driven at one and one-half times crank­
shaft speed. It was of the jump spark distributor type, nickel elec­
trodes being employed in both the distributor rotor and the plate. 
Spark timing was fixed, retarded spark for starting being obtained 
by an impulse starter attached to the magneto. It was integrally radio 
shielded, provisions being made on the cable holder plate for readily 
adapting a radio shielding cable harness. Ventilation was provided by 
large area screens, both flame and explosion proof, mounted in the 
bottom of the magneto housing and the rear cover plate. It was pro­
tected, where required, from crankcase oil and oil fumes by synthetic 
rubber spring type oil seal operating in conjunction with an oil slinger 
mounted on the rotor shaft. The effectiveness of this construction 
was proven in actual field service. 
· The Electric Auto-Lite Company, Toledo, 0., was in production 

on a number of items for use in the aircraft J;Itanufacturing industry, 
in~luding spark plugs, power, lighting and instrument wire, booster 
cotls, current relays, generators, stampings, molded plastics, instru­
ments and gauges, instruction plates, ignition cable, batteries, die cast­
ings and gun firing solenoids. 

The Exact Weight Scale Company, Columbus, 0., was in wartime 
production of scales with mechanical overweight and underweight in­
dication for balancing connecting rods, pistons, propeller blades and 
other moving parts. The high speed at '_'Vhich war planes we~ co~­
pelled to operate required the closest weight tolerances, especially 10 

the manufacture of moving parts. The Shadowgraph scale~ also manu­
factured by The Exact Weight Scale Company, had a shadow indi­
cation and was used for very close industrial weighing, approaching 
laboratory accuracy on a production basis. It also was used for close 
~alancing of connecting rods, pistons, impregnating valves, control­
ling molded parts and the production weighing of numerous other 
parts used in airplanes. 

Farn?am Manufacturing Company, Buffalo, N. Y., brought out 
~ew destgns of spar millers in 1942. The machines which Farnham 
mtr~duced to the aircraft industry in 1940 did much to speed up pro­
duction of fighting planes. The use of milled spars increased as the 
·need fo_r heavier! more maneuverable planes became apparent. Each 
new shi~ necessttated a new spar miller design to produce the new 
sp~r design. One of the largest manufacturers of military i}.ircraft 
butlt a separa~e spar cap factory devoted to the production of milled 
spa:s for ~ar10~s types of military aircraft. All the spar machining 
e~mpment In thts plant was designed and built by Farnham. In addi­
~wn. to the d:velopment ~f spar miller ;designs, the company redesigned 
Its line of mdl countersmkers. Production of the standard 36 in. and 
48 in. gap machines increased, while special frame shapes were de­
signed for unusual countersinking jobs. They included a series o.f 

I 
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three machines to perform all the countersinking operations on the 
leading edge skins for an entire wing, and also a carriage counter­
sinker ior spars or other long units.· 

Federal Products Corporation, Providence, .R. I., produced dial 
indicators and dial gages, and new designs continually were being 
developed to speed up production. They were used in aircraft and 
other mechanical industries where the trend was to the finest toler­
ance possible. Federal caliper gages, both inside and outside, were 
typical examples of this use. They were exceptionally convenient 
for checking all kinds of dimensions and were adapted especially to 
general shop use. Jaws of various capacities and shapes, other than 
the standard jaws, were supplied. Special contacts of different shapes 
and of varying degrees of hardness also were available. Patterns, 

. cores, castings, forgings, plastics, dies and sheet material, were among 
hundreds of products checked with these gages. Federal also pro­
duced comparators, depth gages, grinding gages, hole and bore gages, 
adjustable snap gages, thickness gages and thread gages. 

Felt Products Manufacturing Company, Chicago, Ill., supplied the 
aircraft industry with a line of gaskets and other sealing materials 
manufactured of felt, cork and other materials. 

Fenwal Incorporated, Ashland, Mass., supplied its ;mproved Ther­
moswitch, which could be used for high temperature alarm in the 
cooling system of liquid-cooled engines, carburetor air intake tem­
peratures and lubricating oil temperatures, as well as a heater acces­
sory for cabin temperatures- or cold weather starting. Fenwal also 
developed a continuous flow fire detector for aircraft. It was a copper 
conductor-wire on which insulating beads were threaded, with this 
assembly enclosed in a tin alloy tube. The surface of this tube was 
then copper-plated. The operating principle was that a flame applied 
to this assembly would cause the tin alloy to fuse and fill the area 
between the beads, thereby completing an electrical circuit between 
the conductor and the copper plating on the exterior, which bad not 
been affected. The speed ·of operation installed on an engine was ob­
served at .6 sec. The tubing was installed on the engine diaphragm, 
and in addition could be installed on the fire wall of the accessories 
section, and electrically connected to a suitable alarm so that the pilot 
could operate manually the fire extinguishing equipment. 

Firestone Aviation Products Corporation, Akron; 0., was. manu­
facturing under subcontract wing panels, ailerons, flaps and tips. In 
addition it was supplying self-sealing fuel tanks _and s~tterproof 
oxygen cylinders for high altitude planes ; also a wtde v:n-tety of ac­
cessories, including airpl~e tires, tubes, wheels, brakes, ~ilot. and crew 
seats and cushions, air sprint struts, seadrome ·contact hghting buoys 
for day and night operations by sea-based planes, foamed la~ex cush­
ions, pads and wirig filler, inflatable life belts, vests and pads, mflatable 
rubber boats and pararafts, oxygen masks, plastic lenses, pontoons, 
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FIRESTONE BULLET-SEALING GAS TA:\"K 

propeller anti-icing shoes, windshi eld de~icers, b~mb cas~s, rubber 
hose, brake lining, batteries, eng ine mountmgs, torsiOn bushmgs, non­
metallic pressurized cabin bushings. non-meta llic a ileron horn bush­
ings and a vari ety of smaller items. 

Foote Bros. Gear a nd Machine Corporation, Chicago, Ill., in 1941 
equipped a special plant for production of gears fo r a ircraft eng ines. 
Before that time, the ex treme precision demanded of such gears re­
quired that they be made almost by laboratory methods, but a vastly 
stepped-up aircraft program made these methods too slow. The task 
undertaken by Foote Bros. was the producti on of a ircraft gears of 
extreme precision by mass production . How this was accomplished 
is, of course, a military secret, but early in 1943 in three la rge plants 
Foote Bros. precision gears were rolling off production lines by the 
hundreds of tl:ousands for military aircraft engines. 

The Formica Insulation Company, Cincinnati, 0., producers of 
mechanical and electrical parts, doubled capacity and put many -oper­
ations on a 24-hour basis. Among the specialties manufactured for 
the aircraft industry were control pulleys, fairlead bushing~ and 
spools, 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 fas h­
ioned were its light weight-the specific gravity was 1 .3-the fact that 
it was chemically inert and resistant to corrosion, non-absorbent and 
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possessing a low coefficient of thermal expansions. A recent develop­
ment was instrument panels for night flying printed in fluorescent 
inks so they glowed 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. 

The G & 0 Manufacturing Company, New Haven, Conn., was 
in production on their line of engine cooling radiators and oil coolers 
for the aircraft industry. 

General Bronze Corporation, Long Island City, N. Y., operated 
plants in the East and Middle West, producing a large variety of 
items for the Army, Navy, Signal Corps and the Air Forces, and 
also for numerous prime contractors furnishing equipment for the 
use of the armed forces of the United States and their Allies. This 
firm had excellent facilities for producing non-ferrous metal cast­
ings, as well as sheet and plate fabrications and weldments. It was 
awarded the Army-Navy E. 
. General Controls Company, Glendale, Calif., attained high operat­
t,ng efficiencies on direct current in a newly improved series of electric 
valves for aircraft use. The improvement was a basic design avoiding 
some of the inherent constructional features of typical solenoid valves 
that rendered stationary designs unsuitable for aircraft use or on 
~oving or vibrating machinery. For controlling gasoline, hydraulic 
otl, anti-icing fluid, cabin heating fuel, air or other gases, various 
types of single-way, normally open or closed valves were made. Three­
way or four-way selectors simplified pilot supervisory control, pres­
sure and temperature problems, and reduced weight. The company 
also ~as pioneering developments of magnetic type automatic valves 
espectally capable of operation in any position or offsetting the ef­
fects of vibration. 
~ General Electric Company, Inc., Schenectady, N. Y., increased 

manufacturing facilities for the production of a wide variety of ac­
cessories used in aircraft. These products included motors, dyna­
motors, 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 production on aeronautical 
equipment. It paid particular attention to the improvement and in­
creased production of turbo-superchargers, so necessary for satisfac­
tory aircraft performance at high altitude. It also increased facilities 
and improved the design of armament and fire control equipment for 
protection of high altitude aircraft. 

General Engineering Company, Buffalo, N.Y., introduced its new 
G-3000 automatic multiple riveter for mechanized riveting on a wide 
variety of work including the heaviest bomber assemblies. Usually 
difficult jobs such as hel:!-vy bomber spars, which OJ;J.Ce were done by . . 
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hand, could be run through the General machine automatically. The 
automatic control required only quick attachment of a template at one 
or two points on the part to be riveted. Two riveting heads could be 
operated individually or together. It could place rivets running par­
allel to the axis of motion, at an angle or on a curve, and several 
loading crews could set up assemblies in sequence while the machine 
was operating. It could use any kind of rivet, including countersunk. 
The saving in manpower was as high as 30 to I. 

Globe Steel Tubes Company, Milwaukee, Wis., specialized in the 
manufacture of steel tubing of uniform quality produced under labo­
ratory control. 

The B. F. Goodrich Company, Akron, 0., continued to step up 
production of aeronautical supplies for military needs with the ex­
pan.sion of plant facilities for the production of bullet-sealing fuel 
cells and de-icers. De-icers were being made in four of the company's 
plants. Other Goodrich products were tires and tubes, brake ex­
pander-tubes, bullet-sealing hose,· life rafts, oxygen equipment, and 
hundreds of sponge, molded and extruded items. Adaptation of syn­
thetic rubber in the manufacture of many of these items was con­
tinued with outstanding success. Development of non-skid treads for 
the smooth contour tires on fast military aircraft was an important 
contribution, and an improved tread design for transport planes 
proved successful in operation. Early tests of a new snow and ice tire 
indicated excellent performance. Incidentally, this product was one 
of the first tested on the B. F. Goodrich plane, a Howard Special. 
New high pressure tail wheel tires were developed to meet special 
Navy requirements, and an improved solid tailwheel tire, which dis­
sipated heat through a vented treatment of the sidewalls, was devel­
oped f_or use on carrier-based airplanes. Improved brake expander 

· tubes were developed, capable of safely actuating brakes on large 
four-motored planes, with a wide margin of safety and greatly in­
creased brake life. A major contribution in the continued improve­
men~ of B. F. Goodrich de-icers for leading edges was an improved 
venti~g that made practical a I 5 per cent de-icer coverage on top of 
the wtng o_£ the large Douglas Skymaster C-54 cargo plane. The first 
all-synt~etlc de-icers were installed and successfully flight-tested. 
SI?all atrplanes were equipped with a new thinner de-icer, attached 
wtth. new synthetic rubber cements, and the necessary tension then 
acqutred through a zipper closure, covered by a flap. Rubber cement 
at~achments had been discontinued in IgJ6, when the B. F. Goodt:ich 
Rtvnut was found more satisfactory for fastening de-icers t9 the 
larger, tran~port-~ype pl~es. A new power tool which increased the 
~peed of R!vnut _mstallatlon !is much as 400 per cent was developed 
m cooperation wtth the Curttss-Wright Corporati.on and the Chicago 
Pneumatic Tool Company making the tool. Improvement in the me­
chanical equipment for de-icer actuation and control resulted in wide-

-----------------~ 
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pread u e of the new equipment on military and tran port plane . 
The e included an electrical! controlled nap-action distributor, a 
solenoid-Yalve incr le pre ure line y tem and a mall electrically 
cantrall d el i tributor e pecially de icrned (or u e in light planes . 

The Goodyear Aircraft orp ration kron, . the tire com-
pany ub idiar) et up to handle wartime aviation product in t\\ o 
year c:rrew from 6o employee to 32.000, a numbe r greater than that 

mploycd by the parent company which it elf had doubled its em­
pi yee roll . Four hu e plant were de, oted to a ircraft work at 

kr n, includin cr part for on lidated urti , rumman and Niar­
tin warplane and a later contract fo r bane ought or airs. A 
branch factory fo r airplane part wa et up next to the 1ood ear 
cotton plantat ion in rizona. Leak-proof f uel tank , rubber li fe raft , 
life ve t and flotation gear fo r plane w re among other Goodyear 
acces ori e , while the compan · c ntinu d to expand production of 
blimp for avy patrol and ba n·ac:re balloon fo r defense again t raids, 
and a ir attack at sea. Goodyear airplane ,. ·heel were produced in 
increa ingl) large quantity. 

The Govro- el on Company Detroit, Mich., continued at capacity 
the manu facture of its automatic drill incr unit which wa in ''ide use 
in the aircraft industry . The unit made in everal izes, ,., as desicrned 
primarily for the protection of mall drill , pa rticularly where they 
broke at an angle to the surface or in corner or ribs. B) employing 

GOODYEAR NON-SKID PLANE TIRE 
Thousands of spiral metal springs are embedded into th e tread to in crease resist­

ance to skidding. 
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the principle of centrifugal force for feed pressure and by regulating 
the rate of feed through the use of weights, the unit permitted 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 mate­
rial or drilling with overly dull tools, did not break the drill. 

Grimes Manufacturing Company, Urbana, 0., designers and man­
ufacturers of aircraft lighting equipment, was America's only con­
cern operating 100 per cent in this field. The company supplied all 
types of standard lights for Army and Navy service; and engineered 
many new special items to the requirements of aircraft manufacturers. 
In 1942, Grimes was awarded the Army-Navy E for high achieve­
ment in production of war lighting material. 

Hamilton Standard Propellers Division of United Aircraft Cor­
poration, East Hartford, Conn., continued to meet heavy schedules. 
Manufacturing facilities were expanded by leasing and placing in full 
operation a former textile mill at Norwich while early in 1943 another 
mill at Darlington, at Pawtucket, R. I., was leased for further plant 
space. Added to the main plant at East Hartford and the Westerly, 
R. I., plant opened in 1941, this brought to four the number of plants 
and rounded out Hamilton Standard's expansion program which 
started before the emergency. In addition to its own plants, Hamilton 
Standard propellers were being made by four licensees-Nash-Kel­
vinator, Lansing, Mich., Frigidaire at Dayton, 0., Canadian Propel­
lers, Montreal, Canada, and Remington-Rand, Johnson City, N.Y. 

As a further contribution, Hamilton Standard established a train­
ing school for enlisted personnel of Services at the Westerly plant. 
Several hundred men· received specialized instruction in servicing and 
repair of propellers, and then went back to the field to train others and 
direct the job of keeping propellers in operation under all conditions. 
A "base hospital" for the salvaging of damaged propeller blades was 
also set up at Westerly where thousands of blades, bent and twisted 
in crack-ups of training and combat planes and bearing bullet holes as 
battle scars, were straightened and repaired. Among the outstanding 
developments announced by Hamilton Standard was the first flight of 
an American-~uilt dual-rotation propeller. The result of eight years 
of research and study, this new propeller consisted of two three-bladed 
propellers mounted on co-axial shafts-one propeller revolving clock-
wise and the other counter-clockwise. .. 

Harlow Aircraft Company, Alhambra, Calif., was in production 
on de-icing tanks and tail subassemblies under subcontract and were 
making production jigs for Lockheed, Vega and Vultee-Harlow also 
was doing subcontract work on gliders for Timm Aircraft. 

Harvill Corporation, formerly Harvill Aircraft Die Casting Corp., 
Los Angeles, Calif., die casting, hydraulic equipment and sta!J.dard 
parts manufacturers, added two new divisiGns and expanded activi­
ties in die-casting. The two new divisions added !"ere the Hydraulic 

_, 
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D ivi ion h u ed in a newly acquir d plant, and the Prod uct Divi ion 
op ra ed nut of the main plant. ucce fully introduced by the Hy­
lraulic [)ivi ·i n \\"a · a ne\\· hydraulic hand pum1 u eel in aircraft to 
upply auxiliary power by manual operation in eYent of emergenc -, 

tu rai . and lower the Iandino- wheel operate flap a nd bomb bay 
dour ·. and [o r te ·tinu hydraulic . y ·tem · while the airp la ne i on the 
o-rou ncl and th motor - not operat ino-. Three m dels o£ the pump 
we re procluc cl, a ll \\"i th I}~ in_ cubic di placement. Featuring sim­
pl ifi d con tructi n. made of only I part . xtreme \i o·ht \\" io-ht and 
tr •n h , the· pr urc mold itw proc of manufa tur reduced the 

HAMILTON STANDARD DUAL ROTATION PROPELLER 

Each set of three blades revolves cou nter to the other. This propeller was de­
veloped by Hamilton Standard Propellers Division of United Aircraft Corpo ra tion. 



332 AIRCRAFT YEAR BOOK 

amount of machining time normally required on pump bodies 40 per 
cent. The Hydraulic Division helped to alleviate a critical bottleneck 
in the aircraft industry by producing plug valves. Formerly produced 
from forged stock, with a great number of hand and automatic screw 
machine operations necessary, the Harvill plug valve, using a new 
manufacturing technique, was produced by exclusive pressure mold 
casting process which eliminated approximately 83 per cent in ma­
chine tool time, reduced by more than so per cent the amount of ma­
terials required and utilized 100 per cent of the raw materials. After 
months of research, the Products Division of Harvill developed its 
Plasti-Seat for training, pursuit and bomber aircraft. Fabricated 
from non-strategic materials and using a new method of impregnat­
ing fabric with an ethyl cellulose plastic, a more efficient seat was 
created, light in weight, yet exceeding all strength requirements. The 
only metal portions on the Harvill Plasti-Seat were the mounting 
b.rackets, shoulder harness and adjusting fittings. . 

The Die-casting Division assisted in the preparation of a new alu­
minum alloy castings-pressure mold. This was an entirely new class 
of casting which was based largely on advance techniques created by 
the Harvill engineering department. The specification provided for 
minimum mechanical properties in excess of any properties hereto­
fore credited to cast aluminum alloy with a minimum tensile strength 
of 39,000 lbs. per sq. in. and an elongation of 4~ per c~nt in ~ inc~es. 
All values heretofore obtained were exceeded and this specification 
was approved by the Army Air Forces for use in structural applica­
tions. Simultaneously with that development was Harvill's introduc­
tion of the flotation inspection process, a porosity segregation process 
based on relative specific gravities. 

Haskelite Manufacturing Corporation, Grand Rapids, Mich., had 
• been supplying plywood to the aircraft industry continuously since its 

'products first were used in aircraft during the first world war. Con­
s~ctions of almost any specified combination of weight, strength a_nd 
thicknes~, as well as choice of woods or species and different ratios 
o_f ply t~icknesses could be supplied by Haskelite engineers in any 
siz~ required. The Haskelite bonding agent was an infusible, water­
resistant phe~olic resin, which on setting, produced a bond as strong 
as the w~od Itself. Haskelite's newest and most versatile product was 
Plymold, a molded plywood which could be fabricated over- simple 
dies, either in simple or compound curvature. 

Hayes Manufacturing Corporation, Grand Rapids, Mich., pro­
ducers of aircraft parts, parachutes and. dies and stampings, con­
tinued turni~g out outer. wing panels for a military prime contractor, 
and one of Its three mam plants was-re-equipped and devoted exclu­
sively to this production. In its stamping division, Hayes switched to 
the production of structural parts for planes, such as ribs and fairings. 
Hayes was one of the six largest producers of parachutes. At the 
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same time the company l}ad increased manyfold its production of a 
shell section for Navy torpedoes. 

The Hewitt Rubber Corporation, Buffalo, N. Y ., was in produc­
tion on self-sealing fuel tanks and machine gun heater bose. The 
bullet-sealing tanks were both flexible and rigid types, and were manu­
factured by assembly line methods. The machine gun heater hose was 
made up primarily of heat resistant asbestos fabric. 

Hyland Machine Company, Dayton, 0., was in production on 
parts for the aircraft industry, including special clips and clamps, 
various types of manual control assemblies, fork ends, rod ends forged 
and milled from bar, screw machine and turret lathe products and 
small stampings. 

Industrial Sound Control, formerly the Homestead Insulation 
Company, Hartford, Conn., engineers and contractors for heat, cold 
and sound insulation, utilized Soundstone acoustical stone cast in 
bloCks or slabs in treating test cells at the plants of numerous air­
craft engine manufacturers. Because of the noises developed during 
~ull throttle test of powerful engines and propellers, the noise level 
tn an untreated structure goes as high as 165 decibels. By treating 
the stacks or flues in the test houses, the ·firm was able to reduce this 
noise level to below 100 decibels. The company completed installa­
tions at the Pratt and Whitney, Wright Aeronautical, Ranger, Jacobs 
and Lycoming plants. · 

Intercontinent Aircraft Corporation, Miami, Fla., a wholly owned 
subsidiary of Consolidated Vultee Aircraft Corporation, was in full 
production on inner-wing sections for the Vengeance dive bomber. 
Part of the necessary flight equipment was installed in the completed 
wing sections before these were shipped to the Consolidated Vultee 
plant in Nashville, Tenn. Intercontinent also was producing nose 
cowls, rudders and stabilizers for the Vought Corsair as well as tail 
sections for Stinson. · 

International Flare-Signal Division of the Kilgore Manufacturing 
Company, Tipp City, 0., made major additions to its production fa­
cilities during 1942 to meet the increased volume of orders from the 
United States and foreign governments for flares, signals and other 
military pyrotechnics. On September 22, 1942, it was awarded the 
Army-Navy E for outstanding achievement in war production. 
. I. Jacoel Cable Splicing Equipment Company, Inc., ·Buffalo, N.Y., 
Increased production 6o per cent, and developed its No.9 spliqng ma­
chine, bench type, with a capacity of ~ in. diam. of cable .. It iW~~g~~d. 
8o lbs., and was provided with a pair of adjustable jaws to accommo­
date various sizes of thimbles or bushings. The company also devel­
oped its type 1 splicing kit with .a capacity of ~6 in. to %s in. in 
dtam. of cable. The kit consisted of the standard J acoel production 
type splicer and carried all necessary hand tools. 

Jefferson-Travis Radio Manufacturing Corporation, New York, 
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-~ specialized in two-way radio communication equipment for mobile ~ 

service by means of portable units, as well as on ships, vehicles and ;~ 
airplanes. The Fonda Recorder was a Jefferson-Trayis product. It 1111 
recorded on continuous cellophane strips that made possible the re- ·,I 
cording of music or voices for 8 or more hours. Because of this ~W 
special feature it was widely used in aviation. ./f~ 

Jessop Steel Company, Washington, Pa., enlarged its plant faciti- ,,:, 
ties and increased production of specialty steels for the aircraft indus­
try, including featured tool and die steels for machining and forming 
body and engine parts, also high speed steels, carbon tool steels, high 
carbon-high chromium die steels, hot work steels and special alloy 
steels, also stainless steels and irons, propeller blade steel and airplane 
armor plate. 

Jowein Inc. Aircraft Division, Jamaica, N. Y., carried on experi-
. mental and development work and prepared for production of sub­
contract parts for Navy aircraft. The company increased production 
of fuel oil and hydraulic strainers, filters and screens, torpedo director , 
stowage containers and other accessories for Navy warplanes. ~-

Joyce Aviation, Inc., Chicago, III., through its Airchox Company . !i', 
division, was in full-out war production on parachute harness fittings, 
the "hardware" on which a pilot's life depends when he has to bale 
out. The Joyce engineers in collaboration with the Air Forces Mate­
riel Command at Wright Field developed a new line of harness fit­
tings, with the help of experts from the Youngstown Sheet & Tube 
Company. Coining replaced the forging method of peacetime pro­
duction, largely because it could be done with available personnel. 
The company perfected a method of deep drawing of heavy sections 
of cold 4130 steel sheet and bar stock in thicknesses up to three­
fourths of an inch. 

Justrite Manufacturing Company, Chicago, Ill., produced its line 
of safety cans for storage and handling of explosive and inflammable 
liquids; also a twin-bulb electric lantern providing a forward beam 
of 634 candle power, plus light to the sides. 

Kellogg Switchboard & Supply Company, Chicago, Ill., supplied 
co~munications equipment, including small capacitors for aircraft 
radio receivers and transmitters and complete telephone crash alarm 
systems for installation at airports and ground stations. Typical of the 
advanced types of communication equipment which are manufactured 
by Kellogg was the throat microphone. This unit, consisting of a 

.. pair_ of small, compact micr9phones fitted snugly against the throat, 
transmitted words directly ·from the vocal cords. Air-borl!e noises 
like the roar of engines a:nd the racket of machine gun and cannon 
fire were kept out of the microphone. The voice alone went through, 
clear and ungarbled. In addit~on, this type q.f tuicrophone left the 
operator's hands free for other tasks---=,especially important in the case 
of :~ingle-seat combat planes, where one man rutd to handle all the 
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work-flying, navigating, operating the radio and firing. Hand mi­
crophones, used mainly by the air f.orces in planes and ground stations, 
as well as palm-type microphones also were made in large quantities. 
Head and chest sets (transmitter and receiver units) for connecting 
into radio and telephone systems ; special aviation headset receivers 
with soft rubber "ear-muffs," jack boxes and volume control boxes 
for use with aircraft interphone equipment and other purposes; rub­
ber covered cords with attached jacks and plugs; multi-contact plugs 
and sockets used in aircraft radio equipment and band switches were 
among the Kellogg products. Communication equipment for ground 
use by aviation units of the Services included manual and relay oper­
ated crash alarm telephone systems for use at airports. They made it 

. possible to report accidents from stations located at various parts of 
a flying field to other stations simultaneously, including the fire de­
Partment, control tower, central office, hospital and medical center. 

Kent-Moore Organization, Detroit, Mich., for 22 years service 
engineers to the automotive industry, was specializing in the design 
and manufacture of special tools for aircraft maintenance and repair 
as an aid in ground crew training. Among the special tools were the 
crankshaft turning and aligning wrench, which provided a means for 
rotating the engine crankshaft with propellers removed, and the pro­
peller low pitch setting gauge to set the blades to low pitch position 
before installing the power unit. 

Walter Kidde & Company, New York, developed and placed in 
production several new compressed gas safety devices, vastly increased 
output of equipment already in production, expanded plant facilities 
to 20 times their former size, put 16 times as many employees on the 
P~yroll, and speeded up individual manufacturing and assembly oper­
ah~ns from 25 to 400 per cent through institution of a work simplifi­
cation program. Among the new products were a light weight, shat­
terproof oxygen .and carbon dioxide cylinder ; an oxygen recharging 
pump for use at advanced field bases where water and power lines 
.are not. available; a small inflation cylinder for parachute rafts; a 
water sensitive device which automatically expelled and inflated the 
raft stowed in a special compartment on carrier based planes; a pen­
dulum device that automatically set off a plane's fire extinguishing 
system in the event of a crash; a carbon dioxide power actuation 
system which acted as an emergency source of power when the hy­
draulic system operating bomb bay doors, retractable landing gear, or 
brakes was damaged ; and a carbon dioxide flooding system for ex­
plosion proofing wing and fuselage spaces around gasoline tanks. 
Equipment already in production on which the output was increased 
vastly included small portable carbon dioxide fire extinguishers for 
aircraft cabins ; built-in carbon dioxide fire extinguishing systems for 
protecting engine spaces, a vapor dilution system for auxiliary gas 
tanks; 2,ooo lb. capacity carbon dioxide crash trucks for flying fields 
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and air bases ; and inflation equipment ranging all the way from tiny 
carbon dioxide bullets for inflating "Mae West" life vests to cylin­
ders containing three or more pounds of compressed gas used for 
rubber life-rafts, and water wings and 'flotation bags large enough to 
support an entire plane. Among the many feats accomplished by 
Kidde-made equipment during the year was the inflation of the life­
rafts to which Harold Dixon, Ensign Gay and the Rickenbacker party 
owed their lives. The expansion program required to meet this vast 
increase in production involved the construction of several new fac­
tories, including a blackout assembly plant built almost entirely of 
noncritical materials ; and the training of several thousand new work­
ers, including many women. 

The Koehler Aircraft Products Company, Dayton, 0., manufac­
tured aircraft fuel and oil valves and special items for aircraft, in­
cluding solenoid valves, oil drain valves, fuel selector valves and 
strainers. 

Kold-Hold Manufacturing Company, Lansing, Mich., which con­
verted entirely to war work, expanded its facilities several times in· 
1942, manufacturing thermal, sub-zero and stratosphere processing 
and testing machines. New products included: "Hi-Low" machines 
for testing aircraft instruments, batteries, wires, metals and various 
devices over wide temperature ranges ; stratosphere chambers for test­
ing aircraft instruments, accessories and parts, as well as all materials 
which go into plane construction and equipment ; hot and cold bath 
units for rapid-aging of heat-treated parts, expansion fits and tem­
perature processing of sub-assemblies; rivet storage machines both 
st~tion and centrally located types, for aluminum alloy rivets ; al';l­
nunum sheet coolers for protection of aluminum 24S-T sheets 111 

much the same manner as the rivets noted above; walk-in chambers 
to accommodate personnel when required, in the sub-zero testing of 
larger units, engines, compressors and radios. 

Kollsman Instrument Division of Square D Company, Elmhurst, 
New York, expanded manufacturing facilities more than 400 per cent, 
keeping its. place as one of the largest manufacturers of air~raft in­
st~uments 111 the country, and also expanding into the optical field 
w1th the manufacture of drift sights and binoculars. Several new 
developments in aircraft instruments were made during the year, 
among them a sensitive air speed indicator with a range of 700 m.p.h. 
with a complete rotation of the pointer for each 100 tri.p.h: and hun­
d~eds indicated on a sub-dial. Most outstanding perhaps was a three­
in-one combination of dual tachometer and synchroscope ~in one in­
strument, with the consequent simplification of indication and saving 
in instrument board space. · · _ 

Krembs and Company, Chicago; Ill., was in production on 89 dif­
ferent kinds of fluxes for welding, silver soldering and brazing, each 
especially designed for a specific metal joining job. 
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l: ropp Forge Company, Chicao-o Ill. e,.'(panded production facili ­
tie ub tantiall · during 1942 to get longer production runs in order 
t m<> t the increa ed need for teel fo rging for aircraft and other 
armament application . A the demand wa particula rly heavy for 
drop fo ro-incr fo r ai rcraft, pecialized production was on a large scale. 

ub idia ry Kropp Foro-e viation ompany, ' ·as established, and 
the new plant for producino- drop for!Tings for a ircraft exclu-
ively wa completed. The production tonnage of the ne\ plant was 

approximately four time the ompan) previous drop fo rging out­
put. ThroLJCTh the broad u e of labor a\ ing equipment, the manpower 
requir ·ment of the new plant were only h\ o and a half times those 
of older operation . The company ' a producing every kind of steel 
forgin cr u ed in aircraft, including airplane engine mounts, cross ties, 
lug , bomb rei a e part landing gear part , catapult fo rks and other 
tres ed pa rt . dditional fagnafl ux equipment was installed in the 

in pection department o that all the plants increased output of air­
craft foro- ings could be given this authoritative test fo r internal de­
fec ts. The late t in pection equipm nt for making surface determina­
tion also was employed. 

La alco, Inc. , t. Loui Mo. offer d a complete line of plating 
and fin i hing upplie and equipment to the aircraft industry. _ 

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 in 1942, and it 
promised to develop to a stage making it available for all military and 

VUL TEE STINSON RELIANT 

Developed for lhe British to train their N avy pilots in navigation. 
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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. aircooled engine operating a 5 K\V 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. 

Lea Manufacturing Company, Waterbury, Conn., supplied the in­
dustry wi~ a flexible burring method enabling the operator to perform 
both internal and external burring operations with greater precision 
and greater speed, with consequent reductions in rejections and costs. 
It consisted of a dry, flexible abrasive cutting head on moving vehicles 
of all types, including polishing wheels, loose buffs, sewed buffs, 
string brushes, felt wheels, bobs and cones, and maintained by peri­
odic applications from a bar of patented greaseless compound. Abil­
ity of an abrading medium set up in this manner to get into inacces­
sible places and around sharp corners without destroying tolerances 
and without transferring any dirt or grease to the working surface, 
made the procedure important. By constant renewal of the cutting 
head without stopping power, the operator was able to continue hour 
after hour uninterrupted by changing wheels. 

The Leece-Neville Company, Cleveland, 0., was producing for 
aircraft use, engine-driven, voltage regulated electric generators and 
their companion control units in 12 volts with capacities of 15, 25, 
50 and 10o amperes, and in 24 volts with capacities of 25, 50 and 1oo 
amperes. An engine driven, high-speed 24 volt, 200 ampere gener­
~tor was developed, and a new and unique voltage regulator employ­
mg a new principle was developed for this generator. Leece-Neville 
voltage regulation provided a comparatively high beginning charge 
rate to a batt~ry, then permitted the charge to decrease in proportion 
to the state of ~barge of the battery, so that by the time the. battery 
was charged, th1s rate had dimin:ished to a low value that would not 
harm th~ fully charged battery. The company was also in production 
on electnc pump motors for aircraft in 12 and 24 volts with capacities -
from 34 to 3.% h.p. 

Leland Electric Company, Dayton, 0. manufactured power units _ 
including dynamotors, inverters and aircr~ft motors designed for use 
with radio and communications equipment. ~. 

Leslie Welding Company, Chicago, Ill., produced a self-balancing 
. die set with which a standard press brake could "do much of . .the work 

usually requiring a straight side press. The Leslie die set had a posi-

. ll 
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tive aligning means for accurate registry of punches and dies without 
· leader pit;s, and also a self-balancing feature eliminating horizontal 
strains. 

Liberty Aircraft Products Corporation, Farmingdale, N. Y., 
manufactured aircraft accessories, precision machine parts, tools, 
production machine parts to order, screw machine products, milling 
and gear cutting work, engine cylinders, pistons and crankcases, heat 
treating and carbonizing in electric furnaces with atmospheric con­
trol, cadmium plating and anodizing alloy parts, aircraft sheet metal 
work, wing assemblies, tail surfaces, pontoons, bomb racks and com­
plete aircraft doping and finishing work. The corporation expanded 
plant facilities extensively. 

Th,e Liquidometer Corporation, Long Island City, N. Y., con­
tinued its production of tank quantity gauges for use on military and 
commercial aircraft. Liquidometer gauges were used to indicate the 
quantity of fuel, lubricating oil, de-icer fluid, windshield alcohol, or 
other liquids in tanks. The company expanded its research and de­
velopment departments which resulted in improved, as well as new, 
instruments. 

Littelfuse Incorporated, Chicago, Ill., manufactured aircraft fuses 
and accessories, and recorded several new and important develop­
ments. With two plants, a new one on the West Coast, completely 
equipped and staffed, ample facilities were provided to meet the ex­
treme demand. Featured for the unprecedented requirements against 
shock and vibration, were the Army Air Corps Littelfuses, and 4 AG, 
5 AG and 4 AB aircraft Littelfuses, glass or bakelite enclosed. New 
protection against terrific shell impact, divebombings and sudden 
s';lrges of motor· power, was provided in special fuse factors en­
gtneered far in advance. The Littel fuse Locked Cap Assembly was 
a process by which caps were affixed without cement so firmly that 
even a shattering blow did not separate them from the fuse bodies. 
Caps with markings were not lost. Fuse elements were hermetically 
sealed against moisture and all climatic conditions. Elements twisted 
at 90 o were braced against the most severe vibration. A "Gooseneck" 
spring-forming at one end of the element (or coil in some uses) 
abs?rb:d the repeated contraction and expansion which cause :rys­
ta.lhzatton, a common source of element-cracking and fuse' fatlure. 
Ltttelfus~ Be. Cu. Fuse Clips, a new alloy of beryllium arid ~opper. 
w:ere dest.gned for the hardest service. They showed exceptton~lly 
htgh tenstle strength and modulus of elasticity, with unusual· restst­
ance to fatigue, heat and corrosion. Fatigue resistance was well above 
40,000 p.s.i. Heat resistance up to 200°C. 

Lloyd, Rogers & Company, New York, maintained a staff of tool 
engineers and designers for processing and tool designing. In addi­
tion to this they developed a service known as dimension control, de­
signed to reduce the waste of critical materials resulting from scrap 
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making machinery and inspection operations. Dimension control could 
be applied profitably to many components, especially those which 
required numerous machining operations, those which were pack car­
burized and those in which concentricity was of prime importance. 
Any method of control had to be tailored to fit the conditions in the 
plant where it was applied. As part of this service, the company 
trained selected members of a manufacturer's organization in its ap­
plication. 

Lord Manufacturing Company, Erie, Pa., originators of shear 
type bonded rubber mountings, tripled production and completed an 
extensive building expansion program, and put into operation four 
new separate sources of supply. A new Dynafocal suspension for 
double row radial aircraft engines and a new meter mounting for deli­
cate, ·sensitive, instruments were two of the latest developments. 

Lyon-Raymond Corporation, Greene, N. Y., was in full-out war 
production on aircraft hoisting and servicing equipment, including 
hydraulic hoists for engines, spotting dollies, elevating cargo-body 
trailers, mechanical elevating portable cranes, hydraulic elevating 
tables and open-end lift trucks. 

The Warren McArthur Corporation, New York, designed and 
supplied more than 70 different styles of seats for American war­
planes, each scientifically designed for the comfort and safety of the 
occupant. 

McKenna Metals Company, Latrobe, Pa., supplied aircraft and 
other industrial plants with Kennametal, the steel-cutting carbide 
permitting rapid cutting and machining of high tensile steel. This 
tool material permitted aircraft machinists to cut the heat-treated 
"Chrome-Moly" steel at from three to six times the spindle speeds 
they formerly used, and to utilize more fully the horsepower and 
machining abilities of their equipment 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 of setting stops, which, on 
most turret-lathe set-ups was of greater importance than the actual 
grinding time on the tools. The 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, Kenosha, Wis.~ manufactured aircraft cable, 
swaged cable terminals, tie rods, aircraft slings, and a general fine 
of wire ropes of many sizes, grades and constructions. Floor space 
was increased and new equipment was added in all lines. Macwnyte 
"Safe-Lock" swaged cable terminals were manufactured in eye end, 
fork end, stud end, turnbuckle end, ari.d numero_us special types. 
They were furnished both loose and_ attached to aircraft cable. At­
tachments to aircraft cable in cable assemblies, were made to specifi­
c~tion lengths with a terminal on each end of the cable, permanently 
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fastened with a strength more than the cable itself. Macwhyte "Hi­
Fatigue': aircraft cables were made from galvanized, tinned and 
stainless steel, fabricated to reduce constructional stretch and increase 
fatigue resisting properties. Macwhyte aircraft wire rope slings were 
manufactured for use on the airplane itself, and for use in the pro­
duction, handling and shipping of aircraft. On the aircraft itself, 
slings were used mainly for 'hoisting and lowering the airplane. The 
slings were light weight and flexible, and were built into the aircraft 
so that it could be, by means of a crane, quickly and safely lifted on 
board ships and aircraft carriers and lifted into dry docks. For in­
ternal and external bracing of aircraft, Macwhyte tie rods were pro­
duced from cadmium plated carbon steel and corrosion resisting steel. 

· Manufacturers Screw Products, Chicago, Ill., manufactured a 
line of screw products including drilled screws in steel, brass, stain­
less steel and aluminum. 

The Marquette Metal Products Company, Oeveland, 0., manu­
facturer of aircraft engine parts and propeller governors, established 
an aircraft accessories department providing hydraulic and electric 
Marquette all-weather windshield wipers and alcohol de-icing systems, 
consisting of tanks, pumps and valves, for use on Army and Navy 
combat aircraft, as well as cargo and transport planes of the armed 
forces and commercial air lines. Considerable expansion of produc­
tion facilities was effected to meet these greatly increased require­
ments. In addition to the above, Marquette met the further demands 
for its precision parts and assemblies, such as lubricating oil pumps, 
fuel oil pumps, oil pressure and relief valve regulators, including the 
Marquette hydraulic governor and over-speed trips for Diesel engines. 

Mercury Aircraft Inc., Hammondsport, N.Y., doubled floor spa<;e 
and equipment, and had three plants in operation. The original plant 
housed the machine and tool shops and small assembly department. 
Plant two was devoted wholly to the fabrication of aluminum fuel and 
oil tanks. The newest and largest plant produced fins, rudders, sur­
faces. and similar larger assemblies. Ainong the products supplied 
for atrcraft were several types of oil separators for vacuum pumps 
used in de-icing equipment and fliers relief tubes, venturies, horns, 
brackets and fittings. 

Mercury Chemical Company, Detroit, Mich., devoted 1942 to the 
production and distribution of new cleaning, deoxidizing, stripping, 
and other surface-conditioning materials for aircraft and other metals. 
Although extensive research on the problems had been· made some 
~h~e before, it was not until 1942 that these new chemicals. for def­
tmte war-production use were production-tested and put mto use. 
The approach to the problem was new in that for the first time an 
evaluation of cleaning efficiency was based, not on the pH (actual 
alkalinity or acidity of solutions), but on a totally different approach 
which remained to be publicized after the war. The.particular char-
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acteristic of the new products was obtaining, for the first time in in­
dustry, chemically clean surfaces in time cycles as much as three times 
faster than materials previously introduced, without harm to even 
such tricky materials as aluminum alloys and magnesium. Also, in 
view of the fact that many new plants could not get such extensive 
equipment as vapor degreasers or power washers quickly enough for 
the war effort, each of these products was made to work in a still 
tank, which could be built readily in new plants from non-critical 
materials. Mercury products in use in war plants cut out as many 
as four operations in a single department ; made production possible 
many weeks earlier than hoped for in new defense pk·mts; and in one 
department of an air depot released 12 men for badly needed use on 
other shifts. 

The Micro Switch Corporation, Freeport, Ill.. manufacturer of 
thumb-size, feather-weight snap-action switches, used in Army and 
Navy equipment, developed many new types of switches and more 
than doubled its manufacturing, engineering and research facilities 
in order te meet heavy wartime demands. More than 1,500 types of 
switches were produced, and they were used in every phase of the 
war effort. A new switch incorporated a magnetic blowout. This 
special switch could handle heavier inductive loads at high altitudes 
than could be controlled by standard types. Double pole and four pole 
double throw switches were designed for special aircraft application. 
A new peanut switch, smaller than the standard Micro switch, was 
capable of interrupting inductive loads, due to contact operation of 
.IOO in., and was used for signal lamps. Freedom from contact 
bounce enabled this tiny switch to close lamp circuits on an inrush 
of as much as 170 amperes, at 18 volts D.C. The basic .Micro switch 
was modified to meet aircraft requirements. Contact separation was 
increased to .070 in. to insure interrupting capacity of highly induc­
tive loads at altitudes above 40,000 feet. 

Moore-Eastwood & Company, Dayton, 0., supplied the air­
craft industry with tools, dies and special machinery, and produced 
bomb rack.s, bomb shackles, gun . sights, gun mounting posts, gun 
mount adapters, filler valves, gun synchronizer generators, pistol 
mountings, tab controls and cable meters for tow-targets. 

Norma-Hoffmann Bearings Corporation, Stamford, Conn., went 
ahead with augmented production of its lines of precision ball, roller 
and thrust bear~n~s, ad~~t~d for practically every load, speed and­
duty. In the aviatiOn dtv1s1on, 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 unshielaed, as well as enclosed 
felt seal bearings with removable seals. __ _ -

Numberall Stamp & Tool Company, Inc., Huguenot Park, Staten 
Island, N. Y.,. expanded facilities for its output of numbering 
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machines and marking devices especially adapted· for use by manu­
facturers of aircraft and engines. These machines were utilized in 
numerous industries to mark machine parts, gears, airplane parts and 
sheet metal, and to st~mp details into name plates. 

Ohmite Manufacturing Company, Chicago, Ill., developed a new 
type of construction of ferrule resistors and a new series of oral core 
resistors. Devoted exclusively to the manufacture of rheostats, re­
sistors, tap switches and chokes, 'Ohmite supplied industrial, aviation, 
radio, electronic, and scientific instrument manufacturers. On planes, 
Ohmite rheostats and resistors were used to control lights, landing 
gear, bomb releases, gun turrets, booster pumps and other motor 
driven devices. They also were used as remote position indicators for 
wing flaps, landing gear, in various bombsights; and in Amplidyne 
equipment, and in large numbers in communications equipment, pro­
duction machinery, aircraft test equipment and in instruments of 
various kinds. 

Onsrud Machine vVorks, Inc., Chicago, Ill., continued develop­
ment and manufadure of air turbine and high cycle tools and ma­
chines particularly suited to aircraft production. A new, improved 
version of the famous spar miller, known as the A-8o-A <:ontour 
milling machine, was even more versatile than the original. Equipped 
with four cutter heads, the A-8o-A took as many as four cuts in one 
operation. Two cutters were vertical, and two were horizontal. One 
of the vertical cutter heads tilted under pneumati~ control and since 
the _degree of tilt was governed by a template and could be va~ied 
dunng feed, a cut of varying angle or twist could be made. Bestdes 
makin~ sh_ort work of milling long extrusions this machine could 
shape mtncate parts direct from billets. Another important new 
O~srud product was the ErRr portable router. This air turbine 
dnv~n route: was designed and built as an "odd job" tool for pro­
duction routmg. It was ideally suited for handling many parts im­
practical to machine on larger routers and could withstand a great 
deal of punishment from both work and operator. Onsrud "Metered 
Mis~" spi~dles embodying centrifugal force feed lubrication, made 
posst~le still further developments in the Onsrud technique of apply­
mg htgh cutter speeds to many machining operations . 

. . ~acific Aviation Incorporated, Hollywood, Calif., with another 
dtvtsiOn. operating a new plant in Los Angeles, was in full-out ~ar 
production on hydraulic control valves selector relief valves, trtple 
selector valves, four way gas valves, fu~l shut-off valves, landing gear 
actuating cylinders, wing flap actuating cylinders, engine· towl flap 
actuating cylinders, landing gear link control cylinders, bomb door 
o?erating cylinders, bomb release gears, main landing gear struts and 
diVe flap booster cylinders. 

By establishing a unique subcontracting program in the Los An­
geles area, the company increased its production facilities by 50 per 
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cent. It doubled production in 1941, again in 1942, and was to quad­
ruple it in 1943, when women were expected to form 8o per cent of 
the total employees. 

The Palnut Company, Irvington, N. ]., met all demands for de­
livery of huge quantities of Palnut locknuts, for use on war products 
of all kinds where nut and bolt assemblies must be held absolutely 
secure even under the severest vibration. Although special wrenches 
were not necessary for the assembly of Palnuts, they were used to 
advantage on some applications where the nut was hard to reach. 
Several types of Palnut wrenches were developed and when put into 
use on the assembly floor, provided a satisfactory .and rapid assembly 
method for these spots. New uses for Palnuts were found on aircraft 
assemblies, where the Palnut alone was used to hold small or light 
weight parts in place. The development of a new line of Acorn type 
Palnuts was started with the manufacture of the 6-32, 10-24 and 
;4"-2o sizes. 

Paragon Research, Inc., .Buffalo, N. Y., was organized by Paul 
Dubosclard, chief engineer of Farnham Manufacturing Company, to 
develop new aircraft machines and improve designs already in pro­
duction. An important activity was to be the coordination of spar 
design to the machines necessary to produce them. 

Pioneer Instrument Division of the Bendix Aviation Corporation, 
Bendix, N. ]., expanded production and kept abreast of the ever­
increasing requirements of the Services. Manufacturing and assembly 
facilities were extended to include thousands of square feet of addi­
tional floor space, and operating personnel was increased proportion­
ately. Despite the unabated emphasis on quantity production, strictest 
adherence to Pioneer standards of quality and performance' was the 
watchword of the entire organization. Advances in manufacturing 
and assembly methods continued with the institution of processes 
which effected a notable reductio~ in man-hours per unit produced. 
Pioneer engineers and laboratory technicians maintained progress in 
the development of. new instruments and methods of instrumentation. 
Improved types of navigation, flight, and engine instruments were de­
~igned, ~nd particular attention was paid to advanced remote-indic~t­
mg appbcatwns. Developments in the field of aircraft automatic­
control units were especially significant. 

Pioneer Parachute Company, Manchester: Conn., kept pace with 
extensive research in parachute development and set new production 
records. Pioneer's new and improved testing tower for parachutes 
proved so successful that the U. S. Government ordered towers of 
similar design. With the huge steel tripod tower, driven by a power­
ful marine engine, Pioneer could reproduce every strain and stress 
which actual use placed on a chute. During tests, a camera rigged to 
the tower ·took slow-:motion pict~res oJ every reaction. Less spec­
tacular, perhaps, but no less important to the industry was the con-

i' 
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stant research conducted by Pioneer to perfect new materials for 
parachute . tellar e.'<ample i the collaboration with DuPont 
Company and heney rather . ~Ianche ter, onn. ilk manufac­
turer and one of the large t producer of parachute fabrics, in the 
production of a new nylon wea' e to upplant ilk cut off by the war. 

o ucce ful wa the nylon deYelopment that the -nited States 
became Yirtuall · ind pendent of foreign ilk ources. N Ion chutes 
were pr vino- their afety and durability on the battlef ronts of the 
world. ,.Tylon parachute yarn wa twi ted by a ne\ method, and 
woYen into cloth with the requi ite trength and characteristics of 
parachute ilk. P ioneer official believed that this n Jon fabr ic might 
even p rmanentl replace ilk for parachute . 

P ia kon ompany Inc., Toledo 0 . was in p roduction on Plaskon 
re in glue for u e in plywood airplane construction. The Beechcraft 
\ T -ro t\\·in-engine bomber pilot-trainer was made largely of ply­

wood built up with Pia kon. E ighty-fn e per cent of the planes 
major uba embl ie were supplied by subcontractors who used 
Plaskon urea-fo rmaldeh) de re in o-lue a a bonding agent which 
proved stronger than the v ·ood itself . 

Presstite Engineering Company, t. Loui , tio. , was in heavy war 
prod uction of aviation ealing compound , effective in fast and lasting 
sealing of aircraft joint e peciall) riveted fuselage seams and fuel 
tank . Pre tite ealer were made in variou compounds, fo r vveather 

PIONEER CHUTE TESTING TOWER 

This new m odel reproduces all strains and other conditions to which a parachute 
may be subjected in actual use. 
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seals in fuselage seams, for windshields, windows and gun turrets, 
sealing joints in aluminum as well as synthetic glass, and other com­
pounds for almost every sealing purpose. 

Prestole Division of Detroit Harvester Company, Toledo, 0., was 
in all-out production of fasteners with unusual saf('ty f('atures. A 
specially designed lightweight gun, manufactured by the company, 
had a separate, hardened carbon steel holding ring which locked the 
fastener in the gun during assembly. 

Pump Engineering Service Corporation (Pesco Division of Borg­
Warner), Cleveland, 0., was in production on engine and motor 
driven fuel pumps, fuel valves ; engine driven, motor driven and hand 
operated hydraulic pumps, hydraulic equalizing flow dividers, hy­
draulic motors, hydraulic valves and hydraulic accumulators; engine 
driven and motor driven air pumps, air valves, air filters, oil sepa­
rat<?rs and oil supply tanks; combination air and hydraulic pumps, 
motor driven anti-icing pumps and test stands. The most important 
new Pesco product brought out was a pressure-loaded hydraulic gear 
pump. This development came as a result of requirements for engine­
driven pumps to operate at 1,000 lbs. per sq. in. at speeds as low as 
soo r.p.m. It provided increased performance, with no practical in­
crease in power required, by eliminating to a large degree the internal 
leakage found in conventional gear pumps, attained by eliminating 
the end clearance through an arrangement of the bushings so that they 
contacted the faces of the gears in such a way as to be exposed to 
hydraulic pressure ilil just the right proportion to hold the bushings 
against the gears. The volumetric efficiency of the pressure-loaded 
gear pump was slightly above 90 per cent at 1,500 r.p.m . 

. The Reynolds Metals Company, Aircraft Parts Division, Louis­
ville, Ky., was part of a system of 38 plants strategically located 
throughout the country, with over 20,000 employees. The Company's 
Alab~ma aluminum reduction plant and rolling mills, a complete 
a}ummum P.rocessing and fabricating unit, carried through ~11 opera­
tio?s at a sm?le location,. starting from the domestic baux~te ore to 
fimshed alummum·alloy sheet, ready for aircraft construction. 

At the beginning of 1943, the annual capacity of the Reynolds 
p~ants was 160,ooo!ooo lbs. of ingot aluminum, more than the com­
bmed total production of the U.S.A., France and England as late as 
1934, and as much as the combined production _of France and England 
as lat~ as 1939. In addition, the Reynolds fabricating pla~ts had a 
capacity of over 2oo,ooo,ooo lbs. a year. While practically all 
Reynolds-produced and fabricated aluminum went into aircraft pro­
duction, of special interest was the establishment and expansion dur­
ing 1942 of the Aircraft Parts Division at Louisville. At several 
plant locations in that city a total of ~:eproximately 300,000 sq. ft. of 
space was devoted to the fabrication of finished flat and formed air­
craft parts for shipment direct to . .plane.. builders;~ ready for assembly. 
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The:;;c fabricating pcrati n - included ~ hearinu. r utin rr drilling 
stampi tw. fo nnin .:r . anodizin ran I paint ing . Equipment for thi \\Ork 
wa a em bled d urino· 19-l-2 from oth · rwi c idle civilian plants 
throuah ut the ountry . and wa - adapt d to al uminum fabr icating 

p ration by th H. yn ld taff. i\Iany ad liti nal unit ' ·ere sti ll in 
pr c :-; o f a embly and in tallation for furth r xpan ion in 1943. 

The ba ic pr inc ipl up n which the R eyn ld . ircra ft Pa rts Di' i­
i n wa. fou n I d. and which c ntributcd to it 1 henomenal growth, 

wa. th fact that the fabricati n o£ air raft pa rt can be mo t eco­
nomi ca lly a ncl cffi i ntly done at the al uminum ourc . ince by the 

FROM MOTOR CARS TO AIRCRAFT 

Thi_s 1,300 ton mechanica l press was stamping out auto bodies in the Detroit area 
until the war put it into emergency service. It is se t up at a plant of the Revnolds 

Metals Co mpany to press strong aluminum a lloy plate into airplane parts. 
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nature of the work there was a normal 30 per cent loss of metal in 
trim, shavings, chips and other forms of scrap in the production of 
aircraft parts, it was clear that this large percentage of metal, amount­
ing to many millions of pounds throughout the industry, could be put 
back into production easiest, quickest and cheapest by fabricating at 
the aluminum mill. Here scrap could be remelted immediately and 
put back into circulation, eliminating the usual long periods of ac­
cumulation, segregating and handling costs, and transportation ex­
penses. 

The Roberts & Mander Stove Company, Hatboro, Pa., was in war 
production on catapult cartridge tanks, parachute containers, firewall 
and cockpit doors for the Navy Corsair plane and sheet metal as­
semblies, together with the heat treating of armor plate and tubing. 

The John A. Roebling's Sons Company, Trenton, N. J., manu­
factured a complete line of aircraft cords, strands, and swaged ter­
minals; wire rope fittings ; aircraft slings ; electrical wires and cables; 
round, flat wires and specialties and woven wire fabrics. Lock-clad 
control cable, conceived by Lockheed, developed and manufactured by · 
Roebling for use in upper altitudes to minimize effects of stretch and ·~ 
temperature changes in control cables, operated successful.ly on va­
rious types of planes. Roebling installed new improved equipment 
for the manufacture of aircraft cord and aircraft cord terminals, and 
for making complete cord assemblies by swaging the terminals to the 
cord. They also placed in operation new facilities for proof-testing 
the attachments and for prestressing the complete assemblies to re­
move constructional stretch and provide uniform operating charac­
teristics from the time the assemblies were first installed in the air­
plane. For those manufacturers whose control cord assemblies must 
be tailored to the airplane and prestressed just prior to final assembly, 
Roebling. offered a prestressing rig design for effective removal of 
constructxonal stretch. · 
. Rohr Ai~craft Corporation, Chula Vista, Calif., supplied assembly 

hne productxon of complete power plant installations and manufac­
tu~ed p~rts and assemblies to meet the sharply increased demand of 
prxme axrcraft contracto·rs. Rohr for the first time in the history of 
a.ircraft manufacture: produced an entirely complete engine installa­
tiOn as a subcontractor and shipped it to a prime contractor for in­
stallation in an airplane. The power plant assembly was complete 
with cowling, motor a~sembl.ies and components. Its installation in 
the plane was accomphshed m a few minutes rather than the usual 
time of several days. This production achievement was refined -to 
the point where a streamlined assembly line moved forward con­
stantly with power plants for ever-increasing demands of contractors 
to whom Rohr supplied the installatio:g. Improvement in manufactur­
ing processes included the tube beading machine which was de­
veloped to raise a bead on the end of a tube to give a secure connec-

-~---·---- ~- -- .. L 
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tion wi th a piece of flex ible tubing. R ohr ircraft developed a swag­
ing machine in '' h ich pneumatic air un hammered the die as the 
tube wa rotated th rouah it. The tilting a rc deYeloped b Rohr , ir­
cra f t enabled one man to handle a complete engine in horizontal or 
ver tical po ition I t could be attached to the motor in a few seconds, 
liminatc I the u. e o f additional manpower with complicated machin­

ery and made it po ible to handle an engine in a mailer amount of 
pace. 

R ox alin F lexible F ini he , I nc., Elizabeth . J. introduced a 
new p rotect ive coating fo r a ircraf t metal known a Baflex and 
u ina orne of the newer pia tic for the fi r t time in urface coatings . 
It could be pra) ed, d ipped, tumbled or rolle r oated, and either air­
dried in r egular lacquer time or permitted force dr ing at temperatures 
up to 350° F without damarre. T he new fin i h could be used O\ er as­
sembled par ts made from severa l different metal . 

K F I ndustrie , I nc., Phi ladelphia P a. , doubled its personnel 
and fac il itie to meet the stepped-up demand for ai rcraft bearings 
of all types and size . O utstand ing among the bearings " ere cylin­
drical roller bea ri ngs fo r crank haf t ma in upport locations, and deep 
groove ball bearings to ca rry combined radial and thru t loads of pro­
peller , star te r, rocker arm, magneto and supercharger shafts . 
E qui pped wi th either cylindri cal roller or deep groove ball types of 
bearings, S K F control pulleys were manufactured to conform to 
important points and dimensions CO \ ered in _ ·rmy-Navy pecification 

ROHR TILTIN G AR C H ANDLING ENGINE 
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No. 210. Low friction characteristics and high radial capacity in these 
self-contained bearings resulted in minimum rim wobble. Other ad­
vantages were light weight and easy installation. 

A. Schrader's Son, Division of Scovill Manufacturing Company, 
Inc., Brooklyn, N. Y., utilized its greatly expanded plant facilities 
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 washer in this model was made of soft copper which 
formed an air-tight seal when the cap was applied to the valve and 
tightened with a wrench. 

Sciaky Bros., Chicago, Ill., supplied the industry with a variety 
of welding machines, one a new rocker arm resistance welder, 
PMCR.2516 for spotwelding aluminum and its alloys. Another 
Sciaky product was a radial-type gun spot welder with a hydro­
pneumatic booster which could feed a gun able to supply maximum 
electrode pressure of 1,8oo lb. with 90 p.s.i. of air supply. 

Scintilla Magneto Division of .Bendix Aviation Corporation, Sid­
ney, N. Y., supplied Bendix-Scintilla magnetos for all types of air­
plane engines, spark plugs, switches and radio shielding. 

Scott Aviation Corporation, Lancaster, N. Y., developed new air­
craft accessories and was in full-out production on high altitude 
oxygen equipment for fighters and bombers. The company added 
to 'its line of light aircraft accessories, which included tail wheel 
assemblies and space savers for aircraft storage, by designing a 
hydraulic brake pressure unit. This unit, utilizing a new diaphragm­
plunger type of piston, eliminated all the usual master cylinder 
opp~rtunities for leakage. The company was developing comple~e 
landtng gear for medium. weight aircraft, including the hydraulic 
sh~<:k struts. Scott 40-E aluminum alloy-non-heat-treated but at­
tammg stre~gths, especially yield strengths, higher than most heat­
tre~ted castmgs-:-was increasingly used by aircraft companies. It 
was used extenst~ely in the 1company's own products for stressed, 
and for p:essure-ttght castings and assemblies. The company greatly 
enlarge~ tts staff. of engineers and research specialists, and was de­
veloping many new aircraft accessories for war and postwar needs. 
More than so per cent of the Scott machine shop production was done 
by subcontractors. 
- Sensen.ich Brothers, Lititz, Pa., enlarg~d their airplai1c: propeller 
plant and mcrea~ed production. All Sensenich propellers we~e manu-

. fact~red of lammated yellow birch wood glued together wtth cold­
settmg urea-formaldeP,yde glue. This glue was waterproof and 
impervious to fungi. Two large presseli~ were installed solely for 
glueing test "clubs," for an ·engine range of ·from 40 h.p. to 2,000 h.p. 
Sensenich propellers were acce1?ted by bothtfie Army and the Navy. 
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The ·h ffie ld orporation. Dayton .. cleYelop d e\ era I gage 
and prec i ·ion <Tag ina in::trument · for the ind u try . \Yith new procluc­
ti n faciliti es . the company could p roY ide a full rann·e [ pla in and 
threaded plu" an I rin gage · as called for in the .\-N- 1 -P-363 
pecificat i n ·. 1:y 1-lay. 19-1-3· it " ·a · to be in prod uct ion on thread 

roll nap a a cre fo r checkincr threaded part . !ready in u e were 
ev ra l recent d ,-el pm nt · of the multich k aaae for checking 
v ral dimen ion · imultaneou ly in ne quick operation on aircraft 

C) Iinder . cYlinder ba r rel and the r eng ine par t . me o[ the 
in truments checked a many a fiit en dim n i n on the cylind r 
barrel at 0 11 t ime, ffectina a crreat a Yi na in in pection pe r · onnel. 
time and ·o ts. :\ new thread lead checkina in trument ha been 
made a Yailable f r the preci ion checkin of plain a n I tap r d threaded 
I art and rack. it ou t tandin a feature being a new I tric gaae head 
recently !e ,·el peel by ~h ffielcl en ineer in colla! rat i n ,,·ith an 
electrical manufacturin rr company. The heffi eld lead mea uring 
in st rument could check accu ra teh· the lead o [ fmer thread because 
o f th I w pressur crea ted in the gagina mechani m . l\[any new 
applicati n · o[ heffield' P rec i ionaire air gaae wer d Yeloped to 
check in te rna l climen ion . \ n the r appli a ti n of the I recisionaire 
wa mad fo r the checking o f outside d iamet r of a very thin-walled 
ylinder hav ing a u per-fi n ish. New improv ments \\'ere made in 

the he ffi eld visua l gages, one being development of a new type 
a ttachm ent for checking threads using the three wire measurement 
and al so mall part . O ther deYelopment included a ball bearin'g 
checking a nd sorting machine which checked and orted bearings 
rancring in s ize from Ys in . to I r / I6 in . diameter at an average rate of 
-:;.ooo an hour ; a uper-preci sion thread g rind er with a multi-ribbed 
wh el which fo rmed a threaded increment the full width of the wheel 
in one pass, t im g reat ly speeding up the g rinding o f precision threads 
on aircraft parts. 

The S hell Oil Company, Inc. , New York, great ly increased its 

S K F BALL BEARING IN FORMICA PULLEY 
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manufacture of aviation fuels and lubricants. Special high octane 
blending components were developed which enhanced the quality 
of aircraft fuels and increased the available quantities. Some of 
these components were made available to the petroleum industry as a 
whole. Development of new and improved fuels and lubricants, as 
well as increased produc;tion were on the company's 1943 program. 

Shure Brothers, Chicago, Ill., were in full-out war production on 
military microphones, including carbon hand and throat microphones . 
and microphones· for use in oxygen masks. New developments in­
cluded the solving of many acoustical problems incident to the use 
of this equipment in noisy surroundings. Plant facilities were ex­
panded to take care of the growing production requirements. 

Simmonds Aerocessories, Inc., Long Island City, New York, and 
with expanded manufacturing facilities in New York, Vermont, and 
California, was prepared to move into full wartime production sched­
ules on the Simmonds-Carsey "Push-Pull" controls, Simmonds-Olaer 
hydraulic accumulators, Simmonds-Hobson power (boost) controls, 
Simmonds chronometric radiosondes, and its other specialized aircraft 
accessories. The Simmonds-Hobson power (boost) control of the 
Mark 40 type marked Simmonds' entrance into the power control 
field. This mechanism was designed to relieve the pilot of the need 
for manually adjusting the manifold pressure of his engines while 
flying at varying altitudes. The Simmonds-Hobson boost control 
could most readily be described as an automatic manifold pressure 
regulator. Although the installation of boost controls in fighter air­
craft had greatly accelerated the development of power control, aero­
nautical engineers predicted its wide application in civilian aviation 
after the war. The Simmonds-Hobson boost control of the Mark 40 
type, which is used as an adjunct to supercharged engines, in addition 
to simplifying the pilot's job, prevented possible damage to the engine 
as a result of the development of excessive manifold pressure. The 
chronometric radiosonde resembled other radiosonde types in using 
a small balloon to carry aloft a weather recording and radio trans­
mitting device, but differed in that it utilized time measurement in 
~ecuring and transmitting all data. Calibrated mechanically and di­
rectly, the chronometric radiosonde largely eliminated the element of 
human error which was a factor when calibration had to be calculated. 
The Simmonds-Olaer hydraulic accumulator an outstanding develop­
ment in this category, was an airloaded fluid' pressure storage tank of 
the bottle type, which provided stored power to be called upon for 
auxiliary purposes. · -

Sinclair Refining Company, New York, supplied an increasing 
volume of aircraft engine oil and lubricants to air lines, engine 
builders, plane manufacturers, and also to aviation branches of the 
armed forces. Sinclair Pennsylvania i2o-(;Q Oil, a straight mineral 
product meeting all important existing spedfications, proved its suit-

·' 
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ability for major air line operation in more than soo,ooo engine hours 
service on American Airlines. In addition to passing successfully the 
full scale engine test at Wright Aeronautical, Sinclair Pennsylvania 
120-GQ obtained approval from Pratt & Whitney, Ranger and other 
manufacturers of high output engines. 

The new Sinclair Oil Jeep saved man hours and time in servi~g 
planes. An aerial hydraulic positioning platform permitted speedy 
servicing without ladders or monkey-climbing over de-icers and 
wings. The Oil Jeep also1'11ad double swing arms for suction of oil 
from two engines at once, a 30-ft. suction hose for hard-to-reach 
drainings and a new type so-ft. oil hose reel. 

Socony-Vacuum Oil Company, Inc., New York, developed new 
and improved products to aid the war effort, such as Aero PD-S3SA, 
a special low temperature grease for use in aircraft controls to give 
.easy operation at temperatures of -70°F for high altitude fighters 
and still work satisfactorily when subjected to high temperatures of 
2S0°F which might occur on certain parts of aircraft. An improved 
hydraulic fluid was developed which would not cause the swelling of 
rubber or synthetic rubber used for seals in the hydraulic control 
systems yet remained fluid and had other necessary physical char­
acteristics at exceptionally low temperatures. The company played 
an active part in development of aviation gasoline having an octane 
?umbe~ hig?er th~n 100, such as 140P, a prototype fuel developed 
tn conJunction wtth aircraft engine manufacturers and the U. S. 
Army Air Forces for engines of the future. . 

Solar. Aircraft Company, San Diego, Calif., entered its thirteenth 
:year havmg expanded all productive facilities for war planes. D~r­
tng the past year a new branch plant in the Middle West was opened, 
and total factory space and employment increased ISO and 6o per 
cen~, resp~ctively. Solar specialized in design and manufacture 
of mstallattons for the disposal or utilization of airplane engine ex­
haust gases. A wide and inclusive number of modem military and 
commercial airplanes used exhaust systems designed and built by 

. ~alar, which developed and improved heat exchangers, flame dampe~s, 
1 ~et propulsion stacks, flexible joints, heaters and turbo-super~arged 
mstallations. In addition, two welding fluxes (Solar No. 16 and 
Solar No. 216) differing in melting points, were developed for _oxy­
acetylene welding of thin 18 per cent chromium--8 per cent mckel, 
aD;d more highly alloyed, stainless steel sheets, whicl:i were also ~p­
plicable to other chromium-nickel alloys for high-temperatur~ servtce. 
No. 16 flux was found useful for atomic-hydrogen weldmg some 
classes of materials. These fluxes differed from many others by the 
close control of boron content and melting point. They were found 
by usage to make welding of stainless steel easier than the same oper­
ation with some other fluxes. 

Southern California Airparts, Glendale, Calif., operating on the 
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WOMEN IN WAR WORK 

Acetylene welding on engine ex ha ust ma nifolds in th e pl a nt of So la r Aircra ft Co. , 
at Sa n D iego, Calif. 

theory that tooling was one of the mo t im portant parts o f a ny job , 
designed a jig to rotate a round a central axi s so that all joi nts to be 
welded could be turned to an accessibl e cl ow n-hand position. Thi s 
jig was counterbalanced so that it coul d be rotated with a minimum 
of effort. The company a lso developed a method o f p rofiling tubes 
accurately, using inexpensive commercia lly availabl e cutters, which 
r esulted in elimination of tim e loss in settin g up a job and reducti on 
in cost. 

A triple punch was designed by th e company whi ch in one opera­
tion punched three oval holes in a cylindrical tube. Besides insuring 
accuracy in the part and reducing rejecti ons to zero, th e three holes 
could be punched in less tim e than fo rm erly required for one hole 
using the old pin router set-up . 

. J3y using different styles of tooling for small and la rge quantities 
and development of other types of tools for special purposes, tooling 
costs were reduced and substantial time saved in fabri cation. South­
ern California Airparts increased to five times its size in a year and 
in 1943 contemplated a 300 per cent increase in its total volume o f 
business over 1942. 

Speedway Manufacturing Company, Cicero, Ill., for moTe than 
35 years were designers and builders of motors from I / 3 to 1/3000 
h.p ., the latter used to keep a nimated advertising displays wagging, 
turning and flashing. The war claimed these little motors and the 
attention of the technical staff in supplying built-in motors and others 
for automatic controls and scores of other milftary purposes. 

Spencer & Morris , L os A ngeles, Cali f., representatives for Cleve-
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nnqn ny and :· en· ice a. ter and Truck ompany in 
the \ \ e. t, de i ned var iat ion. o f 0\·erhead and urface material han­
dling sy tem. for major Pacific oa. t war ind u h ie . P rominent air ­
era ft, • tee! a nd shiphui lcl ino- plant wer : cn ·ed ,,·ith . pencer & 
:\Torri . fac ilitie . . buil t to pecification . 

. perr · 1yro c pe ompany. Inc .. B rooklyn. 1\. Y .. in re pon e to 
war requir ment . continued expan ion of it own plant . it sub­

ntract inrr actiYitie and inten iYe de,- lopm nt \\" rk in aircra ft in­
t rument , a ircraft armament. anti-a ircraft clef n e, and rry ro-marine 
qu ipm nt for the • aYy and the merchant n·ice. It a! o made avail­

able p rr · de irr n and techn ica l in fo rmation without payment of 
r )alti to 1 prime cont ractor who manufactur d perr equip-
111 nt £01· the a rm d rv icc . Lar e t quantity production of aircraft 
in trument " ·a that ( the per ry Gyro-H riz n and the Directional 

ry r u ·eel n a ll military and naval airc rait in com! at rvice. Re-
fi n ment of d icrn and increa f produ tion al wa achieved in 
the manufacture of the perry yropilot f r a ircraft. m ona the most 
important of the company' acti Yi tie wa the d ign of the offensi ' e 
and defen ive armament fo r lono--ranae bomber , especially the upper 
and lO\\ er turrets wherein were mounted the gun which made the 
Boeing Fl) ing F ortre e a powerful fac tor in air c mbat. The de-

"DOWN-WELD" FOR EASE OF OPERATION 

The " Down -\Veld"' process, developed by So uthern California Airparts, made 
possible by use of a jig rotating around a central axis. 
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SPERRY DIRECTION FINDER 

sign of these hydraulically controlled turrets was completed, and 
turrets were in production at the time of Pearl Harbor, and in many 
cases B17's, headed for Pacific battle areas, took off from California 
air fields just as rapidly as the mechanics could install the turrets. 
The Sperry bombsight, wh ile secret for milita ry reasons, was to pro­
vide a very inter esting chapter in a ny post-war 1·ecord of Sperry in­
struments in battle. In anti-aircraft defense the m ost notable work 
was in the substitution of a fabricated steel drum fo r the cast a lu­
minum drum of the 6o in. high intensity searchlight. This not only 
represented a change-over to a less critical material; it al so resulted 
in an additional saving in the weight of the equipment. In the years 
in which the company had been pioneering in the manufacture of gun 
control directors for anti-aircraft g uns there was an impressive in­
crease in the accuracy of anti-aircraft fire. In the First \ iV orld War 
about 1,500 to 2,000 rounds were necessary to shoot down a flying 
target. Reports from Guadalcanal showed that, using Sperry equip­
ment, the average number of rounds required to bring down an enemy 
plane was from 50 to 6o. A major. factor in this enhanced accuracy 
was the Sperry R emote Control for anti-aircraft guns, through which 
the guns were directly controlled by impulse from the Sperry gun 
control director, thus eliminating the need · for gun pointers operating 
hand controls. -
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p-- rry P rodu t I nc. Hoboken, N . J. wa in production on 
exactor hydraulic remote control y tem for aircraft. The hydraulic 
cont rol c1 veloped primarily a atD.:il iary or tandb , equipment for 
the electrical control, rapidly was r placing other types . It was 
adapted r ad ily to both li ht and hea ' l' load '' ithout need for con-

iderabl vanat10n in weight and ize. Tremendous fo rces could 
be tran m ittecl by hydraul ic oil due to it incompre ibility . Instan­
taneou re pon in tarting and toppino- ea e of installation and 
maint nance, and ex treme accurac were among it major advan­
tage . L eakage re ul tino- in complete failure ' a it greatest dis­
ad an tao- ; but thi cou ld be overcome by u e of protective measure 
uch a auxilia r) hand equipment or mechanical afet devices. 

The pool otton ompany rown Fa tener Divi ion, New ork, 
speciali zed in a wide yari ety of weather-proof CO\ ers fo r aircra ft and 
armament u ing the rown !ide fa tener . 

priesch Tool an d Manufacturino- ompany Inc. Buffalo, N . Y., 
was in production on a utomat ic bomb relea e and hackle ; and at the 
same time was specializing in helping other manufacturers reduce the 
number of part in a sembl ies and effect other production speed-up 
change . 

The taley Manufacturing Corporation Columbus, Ind., de-
veloped an engine tand fo r a sem bly tear-down and rebuildino- of 
A lli on engines. The stand was gear-dri\ en, '" ith provisions for l~ck­
ing at predetermined angles . A ll special tools required for the engine 
cleared the mounting fixtures . The tand was equipped with floor 

WOMEN AT WORK AT A SPERRY GYROSCOPE PLANT 
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stops for holding it rigid when not on the assembly line. The 
Stal~y cylinder stand was designed to handle radial engine cylinders 
during manufacturing and servicing operations. There were other 
Staley stands for handling a wide range of both radial and in-line 
aircraft engines. 

Long experience in designing and building engine stands, even 
during the first world war, enabled Staley to develop many features 
which made for greater speed in assembling, servicing, inspecting and 
overhauling engines of all types. Many included provisions for the 
use of interchangeable mounting plates for radial engines. Other 
Staley features included adjustable arm brackets for obtaining the 
center of 'gravity on a wide range of engines, enclosed gear drives 
running in oil, friction floor stops, removable oil pans and steel ball­
bearing casters .. 

Standard Aircraft Products, Inc., Dayton, 0., produced aircraft 
lighting equipment and control valves as well as precision instru­
ments and accessories for all types of aircraft. 

Standard . Oil Company of California, San Francisco, Cal!f., 
stepped up its activities, including production and shipment of htgh 
octane aviation gasoline, aviation oils and aircraft hydraulic fluids, 
better to serve the war effort. As an example, large emergency orders 
received from the Government for overseas shipment in barrels of 
millions of gallons of aviation petroleum products necessitated de­
voting refinery facilities exclusively to this purpose for extended 
periods of time. In addition to this enhanced manufacturing and dis­
tribution activity, considerable research and development work was 
undertaken to provide improved products in the way of aromatic 
aviation fuels, new low pour point aviation oils and improved hy-
draulic fluids. .. .. 

The Standard Oil Company of New Jersey, New York, early in 
1943 was producing 6o times more high octane aviation -gasoline than 
two years prev!ously Shortly before the war, the company's engineers 
an~_ techi_tologtsts developed fluid catalytic cracking, . by means of 
whtch a smgle plant could make basic materials for roo octane as well 
as many other petroleun:t products. After Pearl Harbor, three of these 
un~ts were rushed into operation, cracking petroleum into its many 
components and then separating these components. Out of a sirigle 
such plant, ?perated by only nine men, there was secured in an incred-

·Ably short ttme, such vari~d petroleum products as propape and pro­
-pylene, normal bu~ylene, tso-butylene, normal butane and iso..,butene, 

both aviation and motor constituents, synthetic rubber raw materials, . 
blending agents for aviation gasoline and many 'other products. Five 
of these units were bei~g completed for-the Jersey Company. Twenty­
five other fluid catalytic plants were being built by1:6 other petroleum 
companies to which the company made the process -available. · Along 
with the company's IOO octane program was its production of fnany 

•. 
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other petroleum derivatives with an important wartime significance. 
Typical was Paratone, which, added to oils, permitted them to have 
a minimum change in viscosity with changes in temperature. Such 
an oil would not thin out in the Sahara Desert with 140 degrees of 
temperature nor in the substratosphere 120 degrees below zero. Para­
tone was used in oils which lubricate tanks, planes and guns as well 
as in hydraulic oils which lubricate such mechanisms as bomb bay 
doors on airplanes, gun recoil mechag.isms; airplane retractable ~and­
ing gear and other military tasks. Large quantities were sent to 
Russia. In addition, the company was turning out such s~cial pur­
pose products as rust preventives for aircraft engines, greases for 
aircraft control cables, and for use in high altitude flying. Company 
technicians also surmounted difficulties in producing such products 
as compas~ fluids and instrument oils to meet temperatures ranging 
from +roo degrees to -100 degrees. Coordination of constantly 
changing inshore and offshore needs of the Army and Navy with all 
available sources of transportation-tankers, barges, railroads and 
trucks-was met with energy. The company added to terminals, 
moved and expanded bulk plants and, of necessity, continued to re­
arrange facilities in accordance with the day to day demands of logis­
tics. New tank car unloading facilities were built in many parts of the 
company's marketing area. One result was that tank cars, which 
formerly made a round trip in r8.6r days, were completing trips on 
an average of r6.22 days. 

The Steel and Tubes Division, Republic Steel Corporation, Cleve­
land, 0., was in production on standard aircraft tubing. The process 
took flat steel from huge coils, cold-formed it to tubular shape, then 
electric resistance-welded it to a tube of unusual uniformity in wall 
thickness, concentricity and ductility. No extraneous weld metal was 
added. In carbon steel (SAE 1025) and chrome-moly (SAE X-4:i3o) 
analyses, Republic's Electrunite aircraft tubing was subject to the com­
pany's new non-destructive electric test-Farrowtest~laimed to be 
most sensitive production method of commercial testing for ferrous 
tubing. In addition to the SAE X-4130 and SAE ro25 analyses, 
Republic Electrunite tubing also was produced in various carbon, 
alloy and stainless steels. 

The Strippit Corporation, North Tonawanda, N.Y., moved int~ a 
new, larger plant during the latter part of 1942, providing gr~atly m­
creased production and faster deliveries of Wales punching and 
notching units for the aircraft industry. Production in 1942 was 
tripled over 1941, and it was anticipated that production wou!d be 
more than doubled in 1943. Wales punching units were destgn7d 
especially to punch holes in straight line and scattere~ patte~s 1~ 
sheets and various metal shapes used in aircraft fabticatwn. Stnpp1t 
introduced ~ew Wales open-throat units and also the Wales "E" unit 
for punching extruded and shaped channels. The Wales CD perfo-

\ -
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SUMMERILL TAPERED TUBES 

They were produced for various aircraft parts at the plant of th e Summerill Tubing 
Company, Norristown, Pa. 

rated units and mountings were to be introduced in 1943 und~r spec~al 
licensing agreements. The basic principles of Wales punchmg umts 
provided new short cuts, techniques and economies that sped up the 
fabrication of airplanes. 

The P. A. Sturtevant Company, Addison, Ill. , manufactured a 
complete line of torque measuring wrenches, rang ing in size and ca­
pacity from small instrument building wrenches of a fevv inch pounds 
capacity to great two handled torque wrenches of 7,200-inch pounds 
capacity. These wrenches were being used widely for gaug ing or 
measuring tortional force, as when equali zing the set of screws or 
nuts by tightening to a predetermined torque, or for measuring the 
frictional drag in motors or mechanisms. They were used in both 
manufacturing and inspection departments. 

Summerill Tubing Company, Bridgeport, Pa., was in full-out war 
production ~n steel tubing, .with its output seven times that of 1939. 
Because of Its long record In supplying tubing an increasing number 
of aircraft manufacturers requested help in producing many types 
of tapered and fo~-med tubes, as well as machining, grinding and 
other work fo~ fimshe? and semi-finished parts. As part o£. its war 
work Summenll orgamzed a department for handling special shapes, 
and located more than 20 subcontracting shops to do the_ required 
finishing work. 

Suncook Mills, New York, was· operating on a three-shift basis 
producing aircraft fabrics under the trade name of Flightex for the 

·' 
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Army and Navy air services and the aircraft manufacturers. Among 
the products was a special fabric for g~ders. 

The Superior Tube Company, Norristown, Pa., was producing 
finished aircraft engine push rods, tubing for instruments, spark 
plugs and oil lines and also airframe tubing, its monthly output ex­
ceeding a whole year's production in the pre-war period. Superior -
developed substitutes for seamless tubing. 

The Surface Combustion Division of General Properties, Inc., 
Toledo, 0., producers of gas fired heat treating equipment developed 
radiant tube firing, a tftethod widely used by producers of metals 
and insuring close temperature controls over any predetermined 
range with precise atmospheric control. Great strides were made in 
the processing of glass for special shape dials, and as a result wider 
applications were introduced. Along with heat treatment of glass and 
metals the S.C. Engineers developed an eminently successful combus-

.. tion type heater for cockpit heating, gunbreach heating and wing de­
icing. The heater was produced in a wide range of sizes. Success~ul 
tests were completed in both aircraft and pressure chambers, wtth 
perfect performance in aircraft at 33,000 feet altitude. 

Switlik Parachute Company, Trenton, N. J., was in heavy pro­
duction on parachutes and other products, bomb-chutes, flare-chutes, 
safety belts and harnesses, helmets and miscel·laneous items. The 
Switlik chair chute had many exclusive features. Use of nylon as a 
replacement for silk proved very successful in manufacturing ope~­
attons, as experience with this and other fabrics, starting back m 
1939, had provided a valuable background. 

.J .' . 

- The Tannewitz Works, Grand Rapids, Mich., produced b~nd 
sawing machinery as an answer to many wood and metal. sawt~g 
problems encountered by aircraft manufacturers. Tannewttz pto­
neered the high speed band sawing machine for high speed sawing of 
sheet metal, aluminum, magnesium, brass, bronze ; for sawing gates 
and risers from metal castings; for sawing dies and temp!ets, a~d 
for pattern shop and woodworking departments. For sawmg ~uld 
sheet steel up to 34" thick and non-ferrous materials of greater thi.ck­
nes.~, the Type GH 36" high speed band saw with a direct motor dn~e, 
giving a blade speed of approximately two m.p.m., was effective 
equipment. Mild sheet steel 16 gauge and lighter could be ~~:wed at 
a rate of 6" to 24" per second. The Type G-I 36" metal cuttmg band 
saw, a belt driven unit, was available with a capacity of 19" under the 
guide, or as a special machine with 32" under the guide, and ~as 
designed for sawing gates and risers from aluminum and mag?esmm 
castings. It was sufficiently powered to handle the larger atrplane 
engine and cylinder head castings. .. . 

The Taylor-Winfield Corporation, Warren, 0., u:-troduce~ the 
stored energy capacitor discharge spot welder for weldmg alumu~um 
in aircraft fabrication. A number of models of the Hi-Wave cabmet 
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were_ developed, each successively simpler in design and ·more reliable 
in operation. Major improvements also were made in spot welder 
construction with the development of the roller anti-friction welding 
head and Bellows air lock. Continued research resulted in the 
development of the Hi-Wave stored energy condenser discharge roller 
spot welder, wherein the spots were made between the periphery of 
two welding wheels or rollers driven by an indexing mechanism. 
permitting speeds as high as 300 spots per minute. Taylor-Winfield 

· also developed a heavy hydraulically operated aluminum spot welder 
to weld aluminum ranging from two thicknesses .o81 in. to two thick­
nesses .187 in. 24 ST Alclad. The same general type machine was 
developed with special timing and controls for welding armor plate 
and other alloy steels by complete heat treating cycle in the welding 
machine. The company also had a line of precision butt-flash welders 
for .. fabricating aircraft structural parts such as landing gears and 
control fittings from X-4i30 steel and other low alloy and high 
alloy steels. Resistance welding machines also were designed and 
built for welding operations on high-explosive shells, cartrid~e cases, 
ammunition containers, bombs and flares. The company recetved the · 
Army-Navy E award. 

The Texas Company, New York, focused its attention on a re­
search program conducted for the benefit of the civil a~d military, 
with emphasis on cooperation with engine, aircraft and propeller 
manufacturers. Particular attention was centered on development of 
a low temperature grease for aircraft fittings and military accessories, 
new aircraft, engine oil giving longer use between drains and con­
trollable pitch propeller lubricant. Contact with the commercial activ­
ity in civilian aviation was maintained with a staff of sales and lubri­
cation engineers-with an eye constantly focused on furtherance of 
coiilli!ercial a~a~ion. The Texas Company also w.as nomi.nated as 
su~p!ter of avtatton petroleum product's to a score or more Atr !"or~es 
trat?!-~g detachments, and aided in setting up fueling and lubr~catmg 
facdtties at many of these schools. It was further identified wtth the 
war effo~ ~y assum~ng a prominent place in development of high 
octane avtatlon gasohne, butadiene for synthetic rubber and toluene 
for high explosives. . 
. The Thomp~on .Grinder Company, Springfield, 0 .• was in produc­

tion on .hydrauhc surfa~e grinder.s capable of maintaining present day 
production schedules wtthout sacrifi~ing precision. Many noteworthy 
improvements were made on the standard line of machines, stich as 
improve.d spindle construction, automatic down. feed with spark· out 
control which permi~ed one operator to produce repetitive parts fro~ 
more than one machme at a time. A special machine was developed 
to grind channel sections in master rod~ •. and articulated rods, remov­
ing the tool marks produced by the previous' milling· operations, thus 
:reducing- the time required for polishing to· an ~bsolute minimum. 
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The tra rinding ,,-heel head wa confined in uch a way 
nly nece ary to gauo-e the rod at one point and the entire 
to the de ired dimen ion '' ell within the required tol­

erance . 
Thomp on Product , Inc.. leveland . with company plants in 

f ur other citie increa ed aircraft part and ac e ory production 20 

time ince the beginnitw of 1940. ide from large production of 
odium-cool d ngine vah and approximate!) r,ooo other hard-

ened and Yr unci pa rt - th compan · o-r atly xpand d development 
and manufacture of acce ori uch a fue l pump , high altitude fuel 
bo t r pump , fu I elect r cock and oth r item . The company in 

variou plants al o wa turning out Iaro-e quantitie of shel·l adapt­
er , D iesel and gas-power d marin eno- ine part , and engine and chas­
i parts for hal £-track , tank , and military ar and truck . 
. vV. Harris 1 hur t n- Thur ton utting orporation, ew York, 

manufactu red a complete line of aircraft tape and fabri cs including 
balloon and glider fabr ic , utilit) cloth , lio-htw ight cloths and other 
cloth to Army and Navy pecification . 

The T imken R ller -Bearing Com pan), anton, 0., increased pro­
duction of it Timken RoUer bearings for landing and tail wheels , tail 
wheel swivels, rocker arms and other mm ing part of aircraft con­
. truction where ri o- idity and f ree rotation were required. These bear­
ings were widely utili zed in landing and tail wheels because of their 
ability to carry any combination of thru t and radial loads, high me­
chanical efficiency, large unit capac ity and durability. They also per-

THOMPSON SURF ACE GRINDER 

Type C mach ine grinding a wedge block at th e Douglas plant. 
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mitted a close adjustment, thus eliminating loose wheels which might 
cause ground looping. The perfect concentricity of the bear!ng~ as­
sured even braking with less wear on tires. In aircraft apphcattons, 
the bearings not only reduced friction but preserved alignment of mov­
ing parts and permitted more rigid mountings. The Timken engineer­
ing department was prepared to supply typical lay-outs or prepare 
specific studies for any position at which installation of the bearings ~ 
was under consideration. 

Tinnerman Products, Inc., Cleveland, 0., expanded its line of 
speed nuts and speed clips until it embraced over 1,500 shapes and 
sizes. New developments for aircraft assembly included new designs 
of the flat type, new tubular speed clips, cable clips, a full line of 
anchor _type speed nuts, angle bracket speed nuts, conduit. clamps, 
harness clamps, pulley brackets, junction box clips and sp~ctal speed 
nuts and speed clips for plywood and plexiglas assemblies. Most 
important features of the new Tim1erman developments were big 
weight savings and marked reductions in assembly time. In some 
cases these savings ran as high as 8o per cent. 

Titanine, Inc., Union, N. J., was awarded the Army-Navy E for 
production of aircraft primers, clear pigmented and camouflaged 
dopes and thinners·, nitrate, acetate and acetate butyrate, with one 
department specializing in synthetics to specifications from the 
Services. 

Titeflex Metal Hose Co., Newark, N. J., manufactured for the 
a:viation industry a complete line of radio, power, and ignition shield­
ing. Titefl.ex radio shielded ignition harnesses were produced in ever 
increasing quantities to meet schedules set by the engine manufac­
turers: T!tefl.ex also produced radio shielded spark plug elbows, flexi­
ble shiel~ng conduit and fittings, filter units, wiring manifolds, termi­
nal and Junction boxes. The well known Titeflex all-metal flexible 
pressure tubing for fuel and oil lines instrument lines, and lines for 
hydraulically controlled ·devices also 'was standard equipment under 
prod~ction. _Ti~e~ex pioneered and began production on a new type 
of shtelded.tgmtiOn lead for aircraft motors known as the Unimold 
detachabl~ lead a~se~bly, calculated to do aw~y with most of the trou­
?le ex~n~~ced by airplane mechanics- in the replacement and servic­
mg of tgmtwn leads on radio shield assemblies.- Instantly detachable 
from·the igniti~n manifold, to allow immediate replacement, the Uni-­
mold lead was mtegrally. mo~ded and completely filled with a homo­
geneous compoun<;l. Thts htgh dialectric material was ozone-proof. 
and capable of withstanding the mechanical and electrical abuses ex­
perienced on. airplane installations and p;<rVid_ed a complete radio 
shielded ignition assembly both moisture tig_Yit and free from electri-
cal failure. - - .; 

Tube-Turns, Inc., Louisville, Ky., manufactured cylinder barrels 
on 9-inch upsetters, claimed to be the largest in use, and serving to re-
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il . The larue up etter all wed all forginrr impres ion to be 
in the machine. That in turn permi tted fu ll u e of the g reat 

f the up etter without pread ina or openi na of die . The 
re ult wa a f r ing of clo e ra in tructure. 

"n ion A ircraft Product rp rati n. ~ew York, manu factured 
junct ion b x e and condui t fit ting particularly fe rrules, collars, cou­
pli ng , !bow , nut and adapter and al o expanded it line, resultinu 
in the introduction f it pr duct into the radio fie ld. It introduced 

"nipri m fin i h in junct i n box :a uniqu proce remo ing all high 
lo p t impa r ted to the metal in the proce of d rawing, and leav­

in O' it '' ith a unifo rm emi-glo y udace, attractiYe both in ide and 
outside th junction box. It had no chemical action on either electri­
cal equ ipment o r applied pa int and a manu facturer could u e a 
ing le coati ng of pa in t, it repre en ted a ub tant ial a ·ing in mone) , 

labor an I time. 
nited 'ircraft P roduct Inc .. Da) ton ., produced an increas-

ing number of their di ffusion oil co ler noted fo r non-congea•linu. 
maximum coolin rr and quick \\·arm-up qualitie . They also de eloped 
a j acketle s oil co ler sa inu weiO'ht and space and having inherent 
suro·e pr tect ion. A n improved oi l d ilu tion olen id vah e, con isting 
of a r silient campo ition seal on the Yalv face which a sured a per­
fect seal at all times, became ta ndar cl ir Fore s equipment. The 
company al o produced il temperature regulators. fuel pum ps and 

TIT.EFLEX RADIO SHIELDED IGNITION HARNESS 
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units, oil dilution solenoids, fuel strainers, Y drain valves, fuel cocks, 
dial and handles and miscellaneous other parts for aircraft and comb~t 
vehicle fuel and oil systems, also hydraulic landing gear struts, tB:li 
shocks, accumulators, hydraulic control valves and comp!ete hydrauhc 
equipment. 

United-Carr Fastener Corporation, Cambridge, .\lass., makers of 
the "DOT" line of metal fasteners, devoted a large part of its produc­
tion facilities during 1942 to making fastening devices and stamp­
ings for the aircraft industry. Airloc fasteners, used on aircraft 
cowling, hand holes, access doors, and other places involving similar 
problems, were notably improved. The scope of the line was extended 
to include a complete range of standard sizes and fasteners for special 
applications. The Airloc fastener was adapted for us~ on plywood. 
Embodying all of the principles of the tested and proven Airloc fas­
tener for metal, it played an important part in plywood aircraft con-
struction. . 

United States Plywood Corporation, New York, manufactured 
parts of its resin-bonded plywood, "Weldwood," for the aircraft in­
dustry. Flat and molded Weldwood for fuselages, wing-tips, flaps, 
tail assemblies and other uses, was hot-press resin-bonded and con­
formed. to A.rn?.y-Navy specifications. The company also had i';l pro­
duction a new plastic resin waterproof glue. 

Vapor Car Heating Company, Inc., Chicago, Ill., suppJied the in­
dustry with its Vapor Cycle Modulation control for positioning cowl 

. flaps or shutters, and designed for accurate regulation. The action 
was controlled by a them1ostat located in the medium to be controlled, 
in a liquid coolant line or as an actual contact with any engine surface. 
The thermostat itself was of mercury tube consfruction witp a tem­
perature actuated bulb exposed to the oil to the coolant or to any other 
medium being controlled. In the column' of mercury above the exposed 
bulb was a secondary bulb around which in an insmlated container, 
was a heat winding. Through this winding on the secondary bulb 
the level of mercury in 'the tube could be varied artificially by 
means of the Vapor Cycle Modulation principle. The circuit was ar­
ranged so that when the mercury in the thermostat column was above 
its selected temperature, a portion of the heat was removed from the 
artificial hea! win~in~. When the mercury broke below the set 
temperature the artificial heat was automatically restored to the heat 
winding, causing a rapid cycling action of the thermostat. The cycling 
rate of the thermostat therefore was a function of the actual tempera­
ture within a small range just below the thermostat setting. 

Vickers, Inc,. Detroit, Mich., manufactured a liue of hydraulic 
equipment for the aeronautical ~ndustry: The firm's list of precisi~n 
products included pressure reh~f valve, gear: type pum~ or :flutd 
motor, piston type pump or. :flutd motor, pressure unloadmg valve, 
dual directional valve and s-m. accumulator, 
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Charles \Vagner Litho Machinery Company, Division of National­
Standard Company, Hoboken, N. ]., developed an accurate and eco­
nomical method of duplicating templets, following the better known 
methods used in offset lithography, but because of the demand of air­
craft companies for a press with a printing bed of 48" x 84" and a 
vertical adjustment to accommodate plates (or original templets) up 
to 2'' thick, a special offset press for templet duplication was designed. 
Of particular interest was the method of adjusting and setting the 
large and heavy beds at the proper height. A hand whe~ was sup­
plied for the initial positioning, and -four micrometer screws with dials 
facilitated the final levelling. To insure accuracy, the beds were heat 
treated and hand scraped. To obtain per·fect register the press was 
equipped with a floating rack. A set of steel pins, set in both beds, 
provided a means of gauging the original templet and the duplicate 
sheets. 

Waldes Koh-1-Noor, Inc., Long Island City, New York, devel­
oped a new kind of retaining ring, Waldes Truarc which remained 
circular, whether expanded as extern~l rings or contracted as internal 
rings, when applied to assemblies. 

The Weatherhead Company, Cleveland, 0., manufacturers of 
fittings and flexible hose assemblies, devoted an ever.,.increa,sing 
volume to aircraft production. As designers produced larger planes, 
the necessity for using hydraulic pressures for actuating and other 
mechanisms, such as retracting struts, wing flaps and bomb doors 
became acute. With each new demand, Weatherhead engineering kept 
pace in the development of flexible hose with proper end fittings to 
meet each type of service, including universal and bul~head tube 
fittings, hose fittings, pipe fittings, hydraulic check valves, ·vacuum 
selector valves, hydraulic actuating cylinders and flexible hose as-
semblies. . . 

The Weber Showcase & Fixture Company, Inc., q£ Los Angeles, 
Calif., deyeloped new and important techniques in mass production 
of aircraft glider wing assemblies. A contribution to increased produc­
tion in th~ field was the designing and building by Weber engi?eers of. 
a cap stnp profile planer. With the new Weber-built machme, cap 
strips were produced in 40 minutes-nine times faster than :~e old 
metho_d. Weber also was building many types of assembly J~~s s~ 
c_oordina~ed that all parts were interchangeable. An .. ~ddttto~a­
trme-savmg development was portable electric glue dryers. -Fon:ner y, 
small glued parts had to. be set aside until dr_x. The portable glue 
dryer cut this drying time and further speeded prod~ction. . ·· . 

Weber also produced back rests, radio and navtgator taBle as­
semblies, compartment doors, a.fnmunition storage racks, oxygen 

. storage racks, char.t. holders, b~mb sling doors, floor tunt;tel assem­
blies and flo()d boards, auxiliary gas tank assemblies ; also dte stamped 
cpwl ventilators for the 1\llaritime Commission and the Navy. 
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Wellington Sears Company, New York, continued on an increas­
ingly large. scale the manufacture of aeronautical fabrics for use on 
wing and fuselage structures in airplanes-the company producing 
more than 25,000 cotton fabrics in its r8 modern mills. Among the 
firm's best-known lines of airplane cloth was style BA3o grade A, 
utilized widely on Army and Navy planes. 

The Wellman -Bronze and Aluminum Company, Cleveland, 0., 
- operated at full capacity two large plants devoted to the production 

of castings. In the older plant were produced castings of heat-treated 
aluminum, bronze and brass alloys· and· numerous types of bronzes. In 
the newer plant operations were confined to patterns and manganese 
castings. Among the firm's products were cast magnesium generator 
housings anq aircraft landing wheels, cast aluminum pneumatic tool 
housing and Dowmetal pneumatic tool handles. 

Western Electric Company, New York, after the declaration 
of war, received a tremendous increase in orders for telephonic 
and radio installations, necessitating a vast increase in plant area, the 
wholesale -conversion of production lines, drastic curtailment of 
peacetime manufacture and an increase in personnel from 6o,ooo to 
75,000. This resulted in a production increase of seven-and-a-half 
times the 1941 total. Many startling advances in radio, developed 
for military use and of a .confidential nature, were promised for the 
postwar era. 

A new type of command set was developed by Bell Telephone 
Laboratories for production in '43· Additional compactness and light­
ness were features of the new instrument ; its weight being about half 
that of comparable aircraft radio systems. 

An example of equipment originally designed for C()mmercial 
aviation which was taken for military use after the declaration of 
war, was the 233A radio telephone. Developed and in the process 
of production in 1941 and 1942, in accordance with air lines speci­
ficati<m_s, it was adopted by the Navy. Western Electric's 27A radio 
transmitte~s and 29A radio receivers, together with its 27B marker 
be.acon radio ~ceivers, were in general military use. An airport trans- . 

_ ?litter to meet the specific requirements of the Signal Corps also was 
m the pr~cess of development. It consisted of a two-way ground to 
plane radio transmitter capable of being used for point-to-point radio, 
teletype and CW telegraphy. Improvements were made in headsets 
and microphones for aircraft and ground use. The throat microphone, "• 
which fitted snugly against the aviator's throat, thus reducing extra­
neous airborn noises, with improved microphone element had been -,. 
developed to increase its effectiveness at high aTtitudes. 

Two small microphones for oxygen masks ··one magnetic and the 
other of the carbon type, also were results ~f -the year•s research. 
Notable for their excellence of performance, small size, sfmplicity 
of structure and economy of manufacture, these instruments eventu-
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ally were to replace the throat microphone for aircraft use at high 
altitudes. A new headset, featuring receivers with uniform sensi­
tivity to sounds over a wide range of frequencies, was to increase 
the quality of reception in aircraft radio and intercommunication · 
telephones, supplied either with a headband or installed in an aviator's 
helmet. The magnetic microphones and the headset receivers had 
many parts in common which saved ®nsiderable time in manufacture 
and expense to the Government. 

Westinghouse Electric and Manufacturing Company, Pittsburgh, 
Pa., greatly increased its output of aircraft accessories, such as air­
craft generators, voltage regulators, relay switches, ammeters, volt­
meters, voltammeters, lighting apparatus, Rectox engine starters, 
Micarta pwleys, molded and laminated Micarta parts, radio r.eceivers 
and transmitters, and other equipment for planes and plane plants. 
A new line of aircraft circuit breakers for low voltage direct current 
circuits was brought out for use both as a switch and a circuit pro­
tective device. They were provided with a compensating bi-metal 
tending to counteract the effect of ambient temperature on the trip­
ping characteristics of the breaker. Development work was carried 
out on rectified alternating current generating systems with trans­
formers and rectifiers and additional work was started on straight 
alternating current generators, transformers and control equipment 
for aircraft. Facilities for the manufacture of dynamo!ors for radio 
use were expanded and additional plant capacity was set up for the 
production of aircraft meters including cross pointer instruments, 
temperature indicators, and similar aircraft devices. 

The S. S. White Dental Mfg. Company, Industrial Division, New 
York, produced an extensive line of flexible shafts for aircraft use. 
White engineers were cooperating with the industry in developing 
applications to power drive or remote control problems. 

White.;Rodgers Electric Company, St. Louis, Mo., manufacturers 
of temp~ature . and pressure controls, developed a line of automat~c 
mod~lat~on equtpme~t for the control of engine cowl flaps (both atr 
and hqutd cooled), 011 cooler shutters or flaps, cabin tempeta~re (b?th 
supercharged and normal), and carburetor air temperature. Whtte­
Rodg~rs equipme?t included modulating temperature con~ol~ i~cor­
poratmg the Whtte-Rodgers solid~liquid charged element whtch had 
been designed to operate at temperatures from minus goo to plus 6~o 
Fa~renheit without distortion of calibration or range due to chang;es m 
altt~ude or ambient temperature. The company also perfect:d a dt:ffer­
en~tal pressure control for use in conjunction with motonzed modu­
latmg control units operating oil cooler flaps or shutters . 

. The Whitney Chain & Mfg. Company, Hartford, €ont;1:• manu­
factured chains and sprockets for aircraft controls and landmg gear 
equipment. 

H. A. Wilson Company, Newark, N.J., supplied the aircraft in-
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dustry with a line uf precious meta l coll ector rings, ilver bearings 
and other products manufactured from gold silver and pla tinum. 

The Wipe-On Corporati on, New Yo rk, developed a number of 
new fini shes and systems for use by the _ rmy and K avy for fin i b­
ing plywood aircraft and other products made of plastic bonded ply­
wood. Seven years o f experience in the fini shing of plywood fo r air­
craft use definitely indicated that the prime e ·entia ls fo r a fini h for 
this purpose, should be high moi sture resi tance combined with dura­
bility. Prior to 1942, smoothness of fini h was also a req uirement. but 
during 1942, new types o f plywood aircraft wer produced, which , 
although still requiring the utmost in durable moi ture resistance in 
the finishing system, necessita ted a minimum o f film weight e\ er at 
some expense to surface smoothness . Together with thi s development 
came the ·need of speeding up fini shing tim e, both by hastening dry­
ing time, and by reducing the number of coats. A ll thi s resulted in the 
development of eight new TUF -ON coatings and fini shing systems. 

The Wittek Manufacturing Company, Chicago, Ill. , was in full-out 
war production on all types of hose clamps for planes and engines, the 
material being of non-critical mild ca rbon steel comparable to hose 
clamps of stainless steel construction. \iVittek FBC and FBCA hose 
clamps were zinc plated for corrosion resistance. The company also 
manufactured a complete line of roll feeds and r eel stands for punch 
press operations. 

Wyman Gordon Company, Worcester, Mass., produced its line 
of laboratory controlled forg ings for the aircraft industry . 

CONSOLIDATED PB 2Y 2 CORONADO 

This long-range patrol bomber flying boat for the U. S. Navy is powered by four 
1,2 oo h .p . Pratt & Whitney engines and has a wing span of IIS feet. 



Dir.ectory Section 

SUB]BCT PAGJ! 

Directory o( Aircraft anl.A.ircraft Engine Manu-
facturers , , , • , . • • • • • • • • • 374-390 

Classified Directory of Equipment Manufacturers 394-494 

Alphabetical Directory of Equipment Manufac-
turers • • . . . . . . . . • • • . • 496-644 

Aeronautical Chamber of Commerce of America, Inc. 646 • 
Aeronautical Periodicals of the United States . • • 668 

Air Transport Association of America • 

Aircraf~ Owners and Pilots Association . 

Aircraft War Production Council, Inc. 

• 6so 

• 6s6 

66o-664 

Aircraft War Production Council, East Coast, Inc. 664-666 

American Society of Mechanical Engineers · 6so 

Aviation Writers Association . • • 6sz 

Bureau of Aeronautics, U. S. Navy . 656 

Civil Aeronautics Administration, U. S. Depart-
ment of Commerce . . . . . . . . . . 656 

Congressional Committees Interested in Aviation 67o-672 
( 

Federal Communications Commission . 

Institute of the Aeronautical Sciences . 

Manufacturers Aircraft Association, Inc. 

National Advisory Committee for Aeronautics 

National Aeronautic Association . 

Post Office Department, Air Mail Service 

SocietY of Automotive Engineers, Inc. 

U. S. Army Air Forces, War Department . 

U.S. Department of Commerce,.Weather Bureau· 

U. S. Forest Service, Department of Agriculture · 

371 

• 658 

• 646 

• 648 

. 654 

. 648 

• 654 

• 650 

. 652 

• 6sB. 

. 672 

~_;____~-~----.. .. - --~---. -.-



372 

Three years for $5 

One year for $3 

DIRECTORY SE TIO 

""""""" FOR AlMOST a quarter century aviat ion 's Number One trade 
~ paper. Current emphasis is on a brilliant editorial hook-up with 

the industry's war effort, highlighted by Aviation Engineering, 
th e lOO'ifo technical 'magazine within a magazine .' g Now sold an 
subscription only, AERO DIGEST's circulation domination of the aviation 
business magazines is marked by a wide lead in manufacturer coverage 
and in subscription quality. C]Jin advertising, AERO DIGEST not only sets 
the pace among the aircraft publications (2,723 ad pages in 1942), it 
also is a linage leader among all magazines published in America . 

I ' ' 

THE PRODUCTS OF AN 
ORGANIZATION SPECIALIZING 
IN AVIATION . . . . AT 
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FOR FOURTEEN • YEARS the voice of 
pnvote a viation 

. the duration in 's e~gaged for 
time . ~ctiv i tie s : Civil Air Po~;:; ng ItS war­
Th e mee ting place .. of th ' CPTP, etc . 
sands of pilots, civil ondose -~any thou­
some day soo .

11 
molotary, who 

of private Ayi;g .wo(j ~etur~ to the ranks 
accessories manufactu~e~'rcroft, engine , 
must consider the ilot . - to . all who 
and peacetime plop m the~r wartime 
b h ns-we say .. R 

e r t e pilot and h ' II : emem-
That you can d he remember you .. 
MAN PILOT edi~e~ ~ough THE SPORTS­
pilots by a ' pilot . h rom the cockpit for 

w o makes pilots. 

!tf ~mbcr Audit B urt"all o f Circulation' 

Three years for $ 5 One year for $3 

~ ONLY MAGAZINE . . ~ which is distribufe~nted on Spanish 
American . on all the latin 

devoted to . . republocs and which 
I . I avaot•on in th A " 

c u s~ve y. For six e mericas ex· 
~edocated its edito;i:~rs REVISTAAEREA has 
Its Circulation efJ r1 and advertising pages 
~f the United Sta~ s; to the perpetuation' 
m Latin America e~ aeronautical markets 
competition once o;a•~st ~~~ day when world 

M" gam WI focus there. 

mbt'r Controflt•J Circulalo·ooo A udit 
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DIRECTORY OF AIRCRAFT 
AND ·AIRCRAFT ENGINE 

MANUFACTURERS 

MANUFACTURERS 
OF A-IRCRAFT 

AIRPLANES 

ABRONCA AIRCRAFT CORP., 
llllunicill81 AirDort lllliddletown, 0. 

P~ONNEL: C. I. Fri;;;nand~ Pres.; J. W: 
Frtedlander, V. Pres.; G. L • .t1offman, Secy~, 
A. Helmers, Treas.; R. L. Davison, Sales; E. H. 
Wideman, Pur •. Ag;t; J. Llnzie, P8!9. Dir.; B. L. 
Hinds, Pub. D~r.; w. D. Hall, Chief Engr. 

AliiiBRICAN AVIATION CORP., 
Jamestown Airport, Jamestown, N. Y. 

PBRS~~L: R. N. Webster.~. ~res. & Treas.; 
K. Rider, Exec. V. Pres. & uen. Mgr.; W, H. 
Kilb?urn'!l V. Pres. & Pub. ~ir.; J. Minor, Pur. 
ARt.,~· J. Sch!&ub, Pers. D1r.; H. De Cenzo, 
Clilef ... ngr. 

AliiiBRICAN· BAGLECRAFT CO., • 
32SU S.]~ Ft. Worth, Tex. 

PBRSC?NNEI.:y. A. Robmson, Pres., Gen. Mgr. 
&puet.EDllgr:.i. M: Stevenson, V. Pres. & Pers. 
D1r., ·E. . .t~,obmson, Secy., Treas. & Pur. 
A~j L. B. Robinson, Sales Mgr. & Pub. Dir. 

BEECH AIRCRAFT CORP., 
. '. Bast Central Ave., :WiChita, Kans. 

PERSONNEL: W. H. Beech, Pres & ··Ch of 
Board; J.P. Gaty, V. Pres. & Gen '1.14gr • c G 
Yankey, V. ~rea. & Counsellor; R.. K •. Beech; 
V. Pres. & D1r. Pur.; T. A. Wells, V Pres & 
Chief Engr.; 0. A.·~~ech, Secy, ~Trw.; C." B. 
Wootten, S8les Mgr., W. E, Blazter, Pers Dir • 
W. H. McDaniel, Pub. Dir. . · · • 

BELL AIRCRAFT CORP., 
2050 Elmwood Ave., Buffalo, N •. :r. 

PERSO~: L •• D. Bell, Pres. & !len. Mgr.; R. 
P. Whitman, FlrBt V. Pres.; 0. L. Wood,&On, v . 
Pres. & Asst. Gen. Mp.·bH. E. Collins, V 
Pres.-Charge of Geo~ta iv.; C. L. Beard: i . & Treas.; J. Berry, Jr., Com_pt.; N. T. 

w, Dir. Pur.; V. Bell, Dir. Ind. Rel.· F. R.. 
y, Wash. Rep.; W. T. Bonney, Pub. Rel. .. 

BELLANCA AIRCRAFT CORP., 
New Castla DeL 

PBRSoNNBL:J. S. Wllson, Pres.;.!-. C. Milburn, 
V. Pres. & Gen. Mgr.; J. R. Morford, S~cy.; 
W. R. Yarnall, Treas.; H. L. Thomp_son, Sales 
MB!". & Pub. Dir.; R. F. Wrlg}lt, Pur. Agt.i 
I. H. Brinton, Pers. Dir.; A. F. Haiduck, Chiet 
Engr. 

BOEING AIRCRAFT CO., Seattle Wash. 
PERSONNEL: C. L. Bgtvedt, Ch.; P. G.Johnson, 
Pres.; H. 0. West, Exec. V. Pres.;]. P. Murray, 
F. P. Laudan, V. Pres.; H. E. Bowman, Seoy.; 
Treas. & Controller; F. B. Collins, Sales Mgr.; 
C. B. Gracey~ Materiel Mgr.; P. FredricksOn, 
Pers. Mgr.j H. Mansfield, Pub. R.el. Mgr.; W. 
B. Beall, Cnief Bngr. 

Renton Div. 
PERsONNEL: F. P. Laudan, V. Pres. & Div. 
Mgr.; R. Teig, Div. Controller; F. L. Dobbins, 
Materiel Mgr.; F. Weawr, Pers. Mgr. 

Wichita Dlv., 
Wichita Kans. 

PERSONNEL: P. G. Johnson, Pres.; ]. E. 
Schaef!lr, V: Pres. & Gen. MgJ".; L. G .. SinnlnJr, 
Matertel D1r.LG. Trombold, Pers. D1r:..i G. L. 
Findlay, Pub. Kel. Dir.; H. Zipp, Chief JSngr. 

BREWSTER AERONAUTICAL CORP., 35th & 
Nortbem Blvd., Log Island City, N. Y. 

PBRSQNNBL: H.]. Kaiser, Cbm.;·F. Riebel, Jr .. 
Pres.; G. F. Chapllne, Exec. V. Pres.i~· Soucek, 
V. Pres:..i P. LoCkwood, Secy.; R. van Hom, 
Treas.; 1". Beranek, Sales Mgr.·'r:iW. M Gr&.I!lJ?P• 
Pur. Agt.; E. J. Walsh, Pers. lr.; R,. A. Hill, 
Pub. Dir.; L. Wallack, Labor Rei. Dtr.; R. D. 
MacCart, Chief Engr.; G. A. Scbwobel, Mgr.; 
Long Island City, N. Y., Div.;__G. Luburg, 
Mgr., Newark, N. ]., Dlv!l P. M. Stephen· 
son, Mgr., Johnsville. Pa., viv. 

CALL AIRCRAFT CO., Afton, Wyo. 
PERSONNEL: R. T. Call, Pres. & Gen. Mgr.; I. 
L. Call, V. Pres.; C. J. Peterson, Sal!'& Mgr.; R.. 
Call, Pur. Agt.; Z. Allred, Pers. Dtr.; S. Call, 
Chief Engr. .. 

CESSNA AIRCRAFT CO. 
5800 Franklin Rd., Wichita1 Kans. -

PERSONNEL: D. L. Wallace, Pres.« Gen. Mgr.; 
D. S. Wallace, V. Pres. & Treas~i_F. A. Boettger, 
Secy.i. ~·Flower, Sales Mgr.; .t1. S. Carnahan, 
Pur.~.; M:. E. Russ, Pers. Dlr.; P. Cleaves, -
Pub. Dir.; T.l:laltf!r,.Chief Engr. . 
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PUNCHING 
AND NOTCHING EQUIPMENT 

The progressive policy of continually in­
troducing ne" types and uses of Wales 
H oi Punching Units has been welcomed 
b th Aircraft lndustry. All leading 
aircraft manufactltrers are using 
these units for f!unching holes faster, 
more econonucally and efficiently. 

Wales Hole Punching Units have these 
time-saving and money-saving features :--
nothing is attached to the press ram . . . 
punch and die holder is self-contained .. . 
punch and ilie always in perfect align­
ment . .. each unit can be removed or re­
set on rails, T-slotted plates or templates 
. .. inte r changeable punch es and dies 
punch various sizes and shapes with same 
holders ... die settino- time and press 
" down time" cut from ?1ours to minutes . . . 
provide unlimited scattered and straigh t 
line pattern set-ups. 

R emember, there is always something 
n ew in the WALES LINE,-so keep 
posted on Wales latest developments by 
writing to-

THE STRI PPIT CORPORATION 
345 PAYNE AVENUE NORTH TONAWANDA, N.Y. 

GEORGE F. WALES, President 

5_p cci.o lild .• ;,. Pun ching and No tching Equip~nt 
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COMMONWEALTH AIRCRAFT, INC., 
Fairfax Aqort.l Xansas City, Kana. 

PERSONNEL: C. H. uolan, II, Pres. & Gen. 
Mgr.; B. Dowd. V. Pres.; R. Voyes, Secy.; H. S. 
Nakdimen, Treas.; P. A. Mathews, Cotnpt.; K. 
R. Rearwin, Sales Mgr.; W. I. Crippen, Pur. 
Agt. 

CONSOLIDATED VULTBB . AIRCRAFT 
CORP2 San Diego, Calif. 

PERSONNEL: "J:. M. Girdler, Ch. of Board; H. 
Woodhead, Pres.; I. M. Laddon, Exec. V. Pres.; 
C. T. Leigh, C. W. Perelle.~,. F. A. Call~, V. 
Pres.; V. C. Schorlemmer, ~.,;ontroller; W. M. 
Shanahan, Secy. & Tress.· R. A. Bussey, Asst. 
Secy. & Asst. Treas.; Hili & Knowlton, Pub. 
Rei. Dir. 
DIVISIONS: Vultee Field, Calif.; Fort Worth, 
Tex.; Nashville, Tenn.; Allentown, Pa.; New 
Orleans, La.; Tucson, Ariz.; Louisville. Ky.; 
El!zabeth City, N. C.; StlnSQn Div., Wayne, 
M1cb. 

CULVER AIRCRAFT CORP., 
600 B. 35th St., Wichita, Kans. 

PBRSONNEL: C. G. Yankey, Pres.l W. H. Beech, 
V. Pres.L V. M. Laing, Secy.; .t<. M. Farrell, 
Tress.; ·.1·. B. Woodbury, Gen. Mgr.i R. R. 
Nadal, Sales Mv.; R. C. Faria, Pur . .1\gt.; A. 
W. Mooney, Ch1ef Engr. 

CURTISS-WRIGHT CORP. 
30 Rockefeller Plaza, New York N.Y. 

PERSoNNEL: G. W. VaughaD, Pres.; R. L. Earle, 
C. W. Franc~ W. F. GOulding, M. B. Gordon, 
S. J?. Irwin.t ~,.;. "V(. Laos, C. I. Morton, J. A. B. 
Smith1 B. 1:>. W~t. V. Pres.; E. S. Cramer, 
Secy. «Tress:.i~.H. S1.1ger,Pur.Agt.j_W. V. C. 
Auser, Pers. J.Jlr.; H. E. Lawrence, .t"ub. Rei. 
Dir.; M. E. Nevils, Pub. Dir. 

CURTISS-WRIGHT CORP., AIRPLANE DIV. 
_PBRSONNEL: G. W. Vaughan, Pres.; B. S. 
Wright, V. Pres. & Gen. Mgr.; E. S. Cramer, 
~ecy. & Tress.; G. S. L~p. Asst. Treas.; W. J. 

rosswell, SaleS Mgr.; F. A. Maley, Pur. As:t.; 
~hi~:.f:f:er, Jr., Pub. Dir.; G. A. Page, Jr., 

Buffalo Plants 
PBRSONNEL: h P. Healey-, Asst. Treas.; W. 
LDavBeyS.tanGen.to gr.; EA. J. DucayJ~tt..Sales Mgr.; 

·• . n, Pur. \Kt.; R. H. l:'uffer, Pers. 
Dxr.; E. W. Stumpf, P"ub. Dir • F E Flader 
Chief Engr. · ·• • · • 

St. Louis. Mo. Plant 
PERSONNEL: E. F.]. Meyer. Asst. Treas.; C. W. 
Fz:ance, Gen. M_gr.; E.~ Warren, Sales Mgr.; 
0~ 1:· Allman. Pers. D1r.t E. J. Lyons, Pub; 
Dxr., G. A. Page, Jr., Chiet Engr. · · 

Columbus, 0.,_ Plant 
PERSONNJ!.L: W. J . .t<lood, Asst. Treas • J. A 
Williams, Gen. Mgr.; G. B. Clark, Sale;; :Mgr.: 
H. Gregg, Pers. Dir.; R. W. Darrow, Pub Dir: 
R. C. Blaylock, Chief Engr. • ., 

KentuckY Plant 
PERSONNEL: W: H. MacLean, Asst. Treas • .i. G. 
J. Brandewiede, Gen •. ¥gr.; H. :£<;. Momtt, 
Sales Mgr.; W. G. Shilltg, Pers. Dxr.; R. D. 
Hutchcraft, Pub. Dir.; G. A.· Page, Jr., Chief 
Engr. 

DOUGLAS AIRCRAFT CO., INC., 3000 Ocean 
Park Blvd. Santa :Monica, Calif. 

PERSONNEL: D. W. Douglas, l'rei!·J C. A. Cover, 
Exec. V. Pres.; F. W. Conant, v. Pres.-Mfg.; 
A. E. Raymond, V. Pres.-Engr~; J. M. Rogers, 
V. Pres.-Sales; R. V. Hunt, V. Pres.-Compt.; 
T. C. McMahon, ~xec. Secy.j_ H. P •• Grube, 
Tress.; H. W. Elhott, Gen. ~,.;ounsel, A. M. 
Rochlen, Dir. Ind. & Pub. Rei.; S. 0. Porter, 
Dir. Personnel; J. E. Davis, Dir. Plant Protec­
tion; D. ]. Bosio1 Dir. M~teriel; H. E. Guerin 
Factory Mgr.; .1\. C. Mtller, Factory Supt.; 
E. F. Burton, Chief Engr. 

El Segt~ndo Plant 
PERSONNEL: T. E. Springer, Facto_ry Mgr.; 
L. E. Brizzolara, Factory Supt.; E. H. Heine­
mann, Chief Engr. 

Long BeaCh Plant 
PBRSONNEL: G. A. Huggins, Factory Mgr.; J. 
Simpson, Factory Supt.; F. W. Herman, Chief 
Engr. 

Tulsa Plant 
PERSONNEL: H. 0. Williams, Factory Mgr.; H. 
Ives, Factory Supt.; D. Dunlap, Engrg. Mgr. 

ENGINEERING & RESEARCH CORP., 
Riverdale, :Md. 

PERSONNEL: L.A. Wells, Pres.; M. W. King, V. 
Pres. & Secy.; W. G. Carroll, Treas.; J~ N. 
D!'&n, Gen. M_gr.; E.~· Scully, Pur. ~gt.; J. E. 
~chardson, P!!rs· DJ!.j P. C. Wnght, Pub. 
Dxr.; F. E. We1ck, Cb1e1 Engr. 

FAIRCHILD ENGINE & AIRPLANE CORP., 
30 Rockefeller Plaza, New York, N.Y. 

PBRSONNEL: S. M. Fairchild, Ch. of Board; 
J. C. War!i, Jr., Pres . .i. R. S. Boutelle, H. H. 
lJudds1 A. 'P. Adams, u. B. Cox, V. Pres:j W. 
H. Scnwebel, Secy. & Compt.; W. W"uson, 
Treas.: J. E. Lowes, Jr .• Pub. Rei. Dir.; A. R. 
Stocker, Foreign Rei. Dir. 
FAIRCHILD AIRCRAFT DIV. OF FAIR­

CHILD ENGINE & AIRPLANE CORP., 
Hagerstown, :Md. 

PERSONNEL: R. S. Boutelle, V. Pres. & Gen. 
Mgr.; A. F. Flood, P. J. Frizzell, Asst. Gen. 
Mgrs.; E. E. Neubig, Pers. Dir.; 0. E. Perkins, 
Pur. Agt.; A. J. Thieblot, Chief Engr. 
FLEETWINGS, INC., Bristol, Pa. 
PERSONNEL: F. de Ganahl, Pres.; C .. de Ganahl, 
V. Pres.-Research; I. S. Wilson, V. Pres. & 
Treas.; C. L. Nielson, SI\CY.; A. Th!Jmpson, 
C?ntracts Msr .. : W. E. Strang, Per~. D1r.; P. F. 
B1klen, Pub. Dxr.; R. W. Ayer, Ch1ef Engr. 
GENERAL AIRCRAFT CORP., 

43-0Z Ditmars Blvd., Astoria, N, Y. 
PERSONNEL: H. J. M~ard, Jr., Pres.; H. 
Fahnestock, V. Pres.; W. J. Faso, V. Pres. & 
Gen. Mv.; K. I. Deane, Sec:y. !Jc Pur. Agt;.;.J. 
T. Geutmg, Jr., Tress., Pers. D1r. & Pub. Dxr.; 
P. T. Nickson, Chief Engr. 
GLOBE AIRCRAFT CORP., 

Blue :Mound Rd., Fort Worth. Tex. 
PERSONNEL: J. Kennedy, Pre$.; W. Viner, V. 
Pz:es.; E. H.J~kson, Secy., Sales ~gr. & ~· 
Dxr.; G. P. Hill, Treas.; E. J. Rivers, • 
Mgr.; P. Andrews, Pur. A~f.t.; M. M. Marco, 
Pers. Dir.; K. H. Knox, Cl:i1e1 Enon-. 
GOODYEAR AIRCRAFT CORP., 

Akron,O. 
PBRSONNEL: P. W. Litchfield, Pres.; E. J. 
Thomas, P. E. H. Leroy, R. DeYoung, K. 
Arnstein, V. Pres.; H. E. Blythe, V. !'res.. & 
.Gen. ~.; Z. C. Oseland, Treas.; H. L. Hyde, 
Secy.;_ L, A. Murphy, Pur. Agt. 

:.ib. 
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CONSOLIDATED 
builds the big ones! 

BUILT BY MOVING ASSEMBLY-LINE 
produ ctio n me thods, the Consolidated 
Libe ra to r (A rmy B -24, Navy PB4 Y) 
is the b iggest U. S. bomber n ow in 
ac tio n . Consolida ted is s h aring t h e 
blu eprints for t h e Libera tor w ith the 
F o rd M o to r Compan y, D ou glas Ai rc ra ft 
a nd N o rth Ame rican A v iation. 

THE TOUGH , STURDY C onso lidated 
Ca ta lina (PB Y), a lthou g h d esigned 
m o re t h a n l 0 years ago, is d a ily addin g 
new exploits to h er g lo riou s career. 
" Cats" h ave p a t rolled, scouted, to rpe­
doed , a nd eve n div e bo m bed! The 
PBYis a lso b e ing built in Ca n a da b y 
B oeing a nd V ick ers. 

BIGGER THAN A BOXCAR, the Consoli­
dated Coronado (PB2Y) carries many 
tons o f cargo, has a range of th ou sands 
of mi les, can stay a loft for more than a 
w hole day a t a time. M ass-production 
b uil t, t hese m o nsters a re completely 
equ ipped wi th ga ll eys a n d crew 
q uarters . 

. THE C-87 LIBERATOR EXPRESS (transport 
version of the Liberator bomber) ~as 
the greates t lon g -ra nge cargo capacll_Y 
of any pla ne in mass- produ ction. Th~s 
super- t ransport h as del~vered multi ­
ton loads of f reight to v irtua lly every 
corn er of the world for the Army a nd 
N avy. 

CONSOLIDATED AIRCRAFT 
SAN 

Designers ancl Builders of the Liberator, 
Coronado, Catalina, Liberator Express 

DIEGO, CALIFORNIA • Member Aircraft War Prodvctlon Covncll 
• FT. WORTH, TEXA~ 
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Enemy-or an Ally 
When the whole story is told , America's citizens will be proud 
of the many ways t h eir wa r leade r h ave made an ally of time. 

In our own contribution to the e nd that time will be an 
ally of the United Nations, we are determined that the flow of 
Vultee t rainer s, bombers a nd fighte r s will b e accelerated. 

And this we reaffirm: The n e cessity for building planes will 
not stop with the cessation of hostilities. 

In a world where aviation h as cancelled the protection of 
dista nces, our Air Forces m us t become stronger. 

In a world where trade-routes will be air-routes, American 
aviation will have fres h opportunities to display its might. 

In t he u nfolding of the p att e rns of this Air Age, we intend 
the name Vultee '<vill b e as significant in re-sh aping World 
Ge ograph y as it has been in r e-sha ping World Combat. 

v 
VULrEE AIRCRAFT, INC. • VULTEE FIELD, CALIFORNIA 

Bu il d e r s of Train e r s, D iv e Bombe rs and Fig hte r s 

Member, Aircraft VVa r Production Counc il , Inc. 

* * * * 
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GRUMMAN AIRCRAPT BNGINBBRING 
CORP~Be~~Je,N.~ . 

P.E~ONNEL: .L.. R. Grumman, Pres.; L. A. 
Sw1rbul, Exec. V. Pres.; W. T. Schwendler, V. 
Pres. &: Chief Engr.; B. A. Gillies, E. C. Towl, 
V. Pres.; J, A. Stamm, Secy.; E. W. Poor, Treaa. 

mGGINS AIRCRAPT.t INC., 
Micho~, New udeans La. 

PERSONNEL: A. .J .. Bigg-ina, Sr., Pres.j_J. B. 
Jouett, F. 0. Biigins, V. Pres.t~· P •. r-enner, 
~.; M. Gottesman, Treaa.; .M.. P. Chatry, 
Pur. Agt.:J F. S. Reyer, Pera. Dir.; G. A.· 
Allward, ~o;hief Engr. 

HOWARD AIRCRAFT CORP., 
5301 W. 65~ St., Chicago m. 

PERSONNEL: B. D. DeWeeset.. Pres.j C. W. 
~eitag,I· Pres., Sales Mgr. &: .t'ub. ~D1r. ·H. E. 

eene, ecy. &: Treaa.; S. C. Sen , Pur. 
AIZt.; S. G. Petzold, Pers. Dir.; W. • Perfield, 
Ctiief Engr. 

HUGHES -AIRCRAFT CO., 
Culver City, Calif. 

PERSONNEL: H. R. Hughes, Pres.; N. S. 
McC~Y.• V. Pres.t.G. E. Odekirk, P18nt Mgr.; 
N: S. Christoph.er, .rur. ~.; T. A. Siak, Pers. 
D1r.; S. A. Bell, Chief Engr. 

INTERSTATE AIRCRAFT&: BNGINBBRING 
CORP., 3443 Wilshire Blvd., Los 
Angeles, Calif. 

PE!l50NNEL: D. P. Smi~ •. Pres~W. E. ~irten­
~er, V. Pres.-Product1on; w. A. B1te, V. 

es.-Engrg.; L. B. Cameron, Secy. &: Treaa.; 
J •. E. Koster, Pur. ARt.; R. W. Limacher, Pers. 
D1r.; H. 0. Nelson, Puo. Dlr •. 

LANGLEY AVIATION CORP., 
P . SO Rockefeller Plaza, New York, N. Y. 

ERSONNEL: G. T. Ross, Pies.; M. Jensen, V. 
~t~ckfio!J~otts, Seey. &: Treaa.; V. Bendix, 

.LOCKHEED AIRCRAFT CORP. 
1705 Victozy PL, Blll"bank, Calif. 

PERSONNEL: R. E. GrOss, Pres.; C. Chappellet, 
I·i~; c:il· Barker, Jr., v. Pres.&: Tr~.; 
v· p' on& s~· ~Pres.- Mfg.;_ C. B. Squ1er, 
R. !(,. . es gr.; ~· LeWis, Pur. Agt.; 
J>Ub R~Ind. Rei. D~.; L. K. Scl;lwartz, 
Chid Engr. • &: Pub. D1r.; B. L. B1bbard, 

LUSCOMBE AIRPLANE CORP 
Box 1600t~enton, N. ]. '' 

PERSONNEL: L. 1'1. Brutus, Pres.&: Gen. Mgr.; i· t!.~f'·uv. Pwr~;JbR. B. Johnsen, Secy. 
~ PUr • • ....... urn, S"ales Mgr • R. 
Gottlieb, c!u-Af::il~.P. Taylor, Pers. Dir:; M. 

McDONNELL AIRCRAft CORP 
St. Louis, Mo. '' 

PERSONNEL: J. S. McDonnell Pres.· G W 
Carr, Exec. V. Pres.; L. A. Sntith 'sec}. lie 
Treas.; G.!:· Miller, PUr. ,Agt.; D. W.'Goodwin, 
Ind. Rill. D1r.; E. W. Walker, Chief Engr. , 
THE GLENN L. MARTIN CO., 

Baltimore,Md. . 
PERSoNNEL: G. L. Martin, Pres.: J. T. Hartson, 
Exec. V. Pres.j,H. T. RowlandJ...V. Pres.· B. F. 
Vollmer, Jr., v. Pres.-Mfg.; w. K. Ebei, V. 
Pres.- En~; T. H. Jones, Secy.; M. G. Shook, 
Tn;aa.; T. B. Soden, Fat:to;tY Mgr.; C. W. 
Chidester, Pur. Agt.; D. W. S1emon, Pers. Dir.; 
A. McBee, Pub. Rei. Dir. 

MEYERS AIRCRAFT CO. 
Boz 721, Tecumseh, Mich. 

PERSONNEL: A. H. Meyers, Pres.&: Chief Engr.; 
B. W. Hoffman, Secy., Treas. &: Pur. Agt. 

NORTH AMERICAN AVIATION INC., 
Inglewood, Calif. • 

PERSONNEL: J. H. Kindelberger, Pres.; J. L. 
Atwood, First V. Pres.; R. A. Lambeth, V. 
Pres.-Finance &: Treaa.; J. S. Smithson, V. 
Pres.-Mfg.; L. R. BeardSlee, Secy.; R. L. 
Burla, Sales Mgr.; R. Monroe, Pur. ARt.; M. E. 
Beaman, Pers. Dir.; L. R. Taylor, P"ub. Dir.; 
R. H. Rice, Chief Engr. 

NORTHROP AIRCRAFT INC., 
1001 B. Broadway, &~ome, CaUl. 

PERSONNEL: L. T. Cohu, Ch. of Board &: Gen. 
Ml!".; l· K. Northrop, Pres. &: Chief Engr.; G. 
H. ll"Vlngl. V. Pres.&: :Asst. MB~:.; C. N. Monson, 
V. Pres. « Treaa.; G. L. Sterling, Jr., V. Pres. 
&: Gen. Counsel; T. C. Coleman, V. Pres.; M. W. · 
Stephens, Secy.; P. I. Chaae, Pur. Asrt.b· W. T. 
Gage, Pers. Dir.;_C. E. Apponyi, Pu6. ir. 
PHILLIPS AVIATION CO., 1525 Monterey 

Rd., Sou~ Pasadena, Calif. 
PERSONNEL: J. A. Phillips, Jr., Pres. &: Gen. 
~.; F. R. :Phillips, V. Pres.i. L. M. Phillips, 
f!ecy.; D. B. Morgan, Treaa.i. A. Johnson •. ~r. 
ARt.; H. J. Coffman, Pub. D1r.; 0. A. Phill1ps, 
Chief Engr. 
PIPER AIRCRAFT CORP., 

Lock Haven, Pa. 
PERSONNEL: W. T. Piper, Pres., Treas. &: Gen. 
Mgr.; T.V. Weld, V. Pres.; W. T. PiperJ.r.! 
Secy.; W. B. St. John, Sales Ml!"~ &: Pub. uu., 
R. C. McKissick, Pur. Agt.; H. H. Herritt, 
Pers. Dir.; W. C. Jamouneau, Chief Engr. 
PLATT-LePAGE AIRCRAFT CO., 

Bdd;rs!OD!J Pa. ' 
PERSONNEL: W. !.. LePII@, Pres.&: Gen. Mgr.; 
H. H. Platt, V. Pres. &: Treas.; H. C. Holton, 
Secy.; E. E; Denniston, Pur. Agt.; M. C. Smith, 
Chief Engr.· 
REPUBLIC AVIATION CORP., 

F81"1l1igdlde, N.Y. 
PERSONNEL: R. S. Damon, Pres.&: Gen. Mgr.; 
A. Marchev, V. Pres.&: Asst. Gen. Mgr.; A. 
Kartveli, V. Pres. & Chief En_gr.lJ!. H. Miller, 
V. Pres.-MilitiUY Contrac:ts; H. w. Flickinger, 
V. Pres.; A. L. Kress.t G. Slee~er, Assts. to 
Pres.LT· Dayis, Secl'-_« Treas.; W. L. Wilson, 
Ind . .t<.el. D1r.; T. W. Macdonald, Pub. Rei. 
Dir.; G. Michaels, ProClU"ement Dir. 

Indiana Div. 
PERSONNEL: G. Meyrer, V. Pres.&: Gen. Mgr.; 
M. Peale, V. Pres. & Asst. Gen. Mgr. • 
RYAN AERONAUTICAL CO., 

Lindbergh Field, San Dieg'B Calif. 
PERSONNEL: T. C. Ry-BI!z Pres.; E. . Prudden, 
V. Pres.; G. Woodard,l:iecy. 
ST. LOUIS AIRCRAFT COIU"., 

800 N. Broadway, St. Louis, Mo. 
PERSONNEL: E. B. Meissner, Pres.&: Gen. Mgr.; 
H. M. !\!(cKay, V. Pres.;] •. T. Tringl, Secy.; E: 
Augustme, Treaa.; W. A. Fitzgerald, Pur. Agt., 
J. L. ~hields, Pers. Dir:.i_ ~- C. Wrausmann, 
.l>ub. D1r.; L. S. Lutton, ~.;hief Engr. · _ 
SP4R.TAN AIRCRAFT CO., . 

1900 N. Sheridan Rd., Tulsa.~.... Okla. 
PERSoNNEL: J.P. Getty, Pres.; M. w. B~ur,. 
V. Pres.; F. T. Ho!ll>, Secx,_ &: Treas.; ]. 

. Bredouw, Plll". Agt.; W. H. Woodward, Pers. 
Dir.; w_.~F. St11wart, Chief Engr. 

.... 
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"'INVALUABLE" 
....,. U. S. ARMY AIR .fORCE 

To the U. S. Army Air Force, the Lockheed Lightning is 

a fi.ghter plane" invaluable on the offensive." In action on 

warfronts from the Aleutians to the South Pacific, from 

Norway to North Africa, it ·has triumphed repeatedly over 

the best aircraft that the Axis could put into the skies. 

LOOK TO 

FOR LE.\DERSHIP 

Lockheed Aircraft Corporation. Vega Aircraft Corporation • Burbank, Califomi4 



DIRECTORY SECTION 

STINSON D~L VULTBB AIRCRAFT, INC., · 
Wayne mich. 

PKRSONNEL: T. M. Girdler, Ch. of ,Board; H. 
Woodhead, Pres.; D. G. Fleet, Exec. V. Pres.; 
H. FenWick, I. M. Laddon, V. C. Schorlemmer, 
. V. Pres:.i. T. C. Sullivan, Secy.; L. K. Grant, 
T~eas.; u. T. Bovee, Controller; A. B. Shelton, 
~v. M~.; D. M. Trask, Dir. Ind. Ret.: W. A. 
R~' ales Mgr.; Hill & Knowlton, Dir. Pub. 

SWALLOW AIRPLANE CO., INC 
917 B. Lincoln, Wichita, Xanii. 

PEJ.lSONNEL: S. Bloomfield, Pres., Gen. Mgr. & 
Chtef.Bnsr.; L. R. Wilson, V. Pres.; M. H. 
Cundiff, Secy.; ~· Underwood, Pur. Agt.; H. 
Lanham, Pers. Dtr. . 

TAYLORCRAFT AVIATION CORP., 
Alliance, 0. 

LPERSOZ NNfiL: ]. C. Hart, Pres. & Gen. Mgr.; 0. 
. achanas, Secy. & Treas.; 1. F. Masterson, 

Sales Mgr .. & Pub. Dir.;,A.J. Oodge, Pur. Agt.· 
M. W. Thtrd, Pers. Dtr.; k. H. Wendt, Chiei 
Bngr. 

TIMM AIRCRAFT CORP., 
117 W. Ninth St., Los Almeles, Calif. 

PERSON~L: 0. W. Timm, Pres.!: Chief Bngr., 
1. P. Davtes, V. Pres. & Sales Mgr.; G. Shrader, 
Secy. & Treas.; R. B. Buckley, Works Mgr.; 
A. J. Van Pelt, Jr., Pur. Agt.; W. Silsby, Pers. 
Dir. & Pub. Dir. 

UNITED AIRCRAFT CORP., 
400 S. Main St., B. Hartford Conn. 

PERSONNEL: F. B. Rentschler, Ch.; E. E. 
Wilson, Pres.;J.. F. McCarth~, Controller, 
R. Walsh, Sr. . Pres.; H. M. Homer, J. R. 
Miller, V. Pres.; F. E. Bu.mham, Gen. Acct.; 
C. L. Gault, Treas.; C. H. Chatfield, Secy.; 
L. D. Lyman, Asst. to Pres.; N. V. Clement~. 
Adv. & Pub. Mgr. 

UNIVERSAL MOULDED PRODUCTS 
CORP. Bristol, Va. 

PERSONNEL: E. A. Hults, Pres. & Gen. Mgr.; 
R. L. Reed, Secy.; H. W. Page, Trell.s.; G. M. 
CU!j:is, Sales Mgr.; G. D. Spinks, Pur. Agt.· 
N. W. Burris, Pers. Dir.; R. J. Nebesar, Chief 
Engr. 

VEGA AIRCRAFT CORP. 
2555 N. Holl:rwood Way, Burbank, Calif. 

PERSONNEL: C. S. Gross, Pres.: C. A Barker, 
Jr., V. Pres.; H. B. R}'ker, V. Pre11.-Mfg.; C. 
Cha_ppellet, Secy.; R. E. Gross, TrfollS.; C. B. 
SqU}er, Sales ¥gr:.i J. L. Wells, Pur. An.; R. 
IrwmJ.'ers. Dtr.: J... K. Sch"!Brtz, Pub. Rel. & 
Pub. utr.; ], B. Wassail, Chtef Engr. . 
CHANCE VOUGHT AIRCRAFT DIV OF 

UNITED AIRCRAFT cofui., strat­
ford, Conn. 

PERSONNEL: R. B .. Beisel, Acting Gen. Mgr.; 
E. N. Wendell, Audttor; J. W. Palmer, FactC!_ry 
Supt.; B. D. TaliaferroJ Factory Mgr;; R. w. 
Gleason, Asst. Secy. « Asst. Treas.; P. s. 
Baker, Engrg. Mgr.; J. M. Shoemaker, Chief 
Bngr. , 
THE WACO AIRCRAFT CO., 

Troy,O. 
PERSONNEL: C. ]. Brukner, Pres., V. Pres. & 
Gen. Mgr.; H. R. Perry, V. Pres..; L. E. St. 
John, Secy.;· R. E. Hoeffiin, Treas.;_A. L; 
Riggs, Sales Mgr. & Pub. Dir.; F. E . .l:lrower, 
Pur. Agt,i U. L. Moler, Pers. Dir.; A.. P. 
Arcier, Chtef En~. 

WICHITA DIV. OF BOEING AIRPLANE CO., 
Wichita, Kans. 

PKRSONNEL: ]. B. Schaefer, V. Pres. & Gen. 
MgJ".; C. Barron, Asst. Sego. & Asst. Treas.; 
L. G. Sinning, Pur. Agt.; G. Trombold, Pers . 
Dir.; L. M. Divinia, Pub. Dir.; H. W. Zipp, 
Chief Bngr, 

AUTOGIROS & 
HELICOPTERS 

G .t. A AIRCRAlt'td ntC., -
Pitcairn Flel '!! WIJJow Gfove, i'a, 

Pa:RSONN!St.: V. H: • .l"tatiet, Pres.; P. Thoma§, 
V. Prell. & Secy.; G. B. Knecht, V. Pres. & 
'1'~.; H. H. Hinds, Factory Supt:; R. A. 
l.etghton, Pur. Agt.; ]. P. Perry, Chtef Engr. 

KELLETT AUTOGIRO CORP., 
58th & Grays Ave., Philadelphia, Pa. 

PERSONNEL: W. W. Kellett, Pres.; R. G. 
Kellett, Exec. V. Pres., Sales Mgl'. & Pub. Dir., 
R. H. Prewitt, V. Pres.- Engrg.; W. F. Palmer, 
Sec)•. & Treas.; S. P. Lyon, Gen. Mgr .. : J. E. 
Robertson, Pur. Agt.; A. W. Hendnc:kson, 
Pers. Dir. 

SIKORSKY A!RCRAFT DIV. OF UNITED 
AIRCRAFT CORP., Stratford, Conn. 

PERSONNEL: ]. R. Miller, Gen. Mgr.; R. T. 
Horner, Div. Accountant, Asst. Secy. & Asst. 
Treas.; I. I. Sikorsky, Bngrg. Mgr.; ]. L. 
Brown, Jr., Factory Mgr. 

GLIDERS 

AERONCA AIRCRAFT CORP., 
Municipal AirPort, Midclletown, 0. 

PERSONNEL: C. I. F'riedlander, Pres.;]. W. 
Friedlander, V. Pres.; G. L. Hoffman, Secy.; 
A. Helmers, Treas.; R. L. Davison, Sales; E. 
H. Wideman, Pur. Agt.; ]. Linzie, Pers. Dir.; 
B. L. Hinds, Pub. Dir.; W. D. Hall, Chief Engr. 
THE ALBANO CO., INC., . 

306 E. 47th St., New York, N. Y: 
PERSONNEL: P. Albano, Pres. & Treas.; E. 
Albano, V. Pres. 8: S<"cy. 

ALLmD AVIATION CORP., 
Baltimore, Md. 

PERSONNEL: R. E. Breed, III, Pres.; H. S. 
Williamson, Exec. V. Pres.; W. H. D())'le, V. 
Pres.-Engrg.; W. E. Schaefer, V. Pres.-Produc­
tion; K. Winters, Sccy.; F. F. Symington, 
Treas.; E. L. Swezey, Dir. Pur.;]. W. Tower, 
Pers. Dir.; ]. C. French, Acting Chief Engr. 
AMERICAN AVIATION CORP .. Jamestown, 
· N.Y. & 420 Lexington Ave , New York, 

N.Y. , 
PERSONNEl,: R. N. Webster, Pres.:· K. Rider, 
V. Pres. & Gen. Mgr.; W. H. Kilbourne, V. 
Pres., Pub. Dir. & Ind. Rei. Dir.; C. Gleaves, 
WH. L. Riley, V. Pres.; J. A. Minor, Pur. Agt.; 

. DeCenzo, Chief Design & Pr<>d. Engr. 

AMERICAN. BAGLBCRAFT CO., 
328M S. Jennings, Ft. Worth, Tex. 

PERSONNEL: V. A. Robinson, Pres., Gen. Mgr. 
~.Chief Engr:,; M. Stevenson, V. Pres. & Pers. 

tr.; E. D . .t<.obinson, Secy., Treas. & Pur. 
Ast.; L. E. Robinson, Sales M&" .. 4l: :PQ.b .. Olr. 
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* * * 

MANUFACTURERS 

OF ALL TYPES OF 

ROTARY WING AIRCRAFT 

SINCE 1929 

SUPPLIERS TO 

UNITED STATES ARMY AIR FORCES 

* * * * * 

KELLETT AUTOGIRO CORPORATION 
58th & GRAYS A VENUE 

PHILADELPHIA, PENNSYLVANIA 

* * * 
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BABCOCK AIRCRAPT CORP., 
Deland Jl1a. 

PERSONNEL: M. B. Harvey, Pres. & Gen. Mgr., 
V. C. Babco~ V. Pres. & Chief EIIIP'i!' W. J, 
Deegan, Jr., ~:~ecy. & Treas:.i. R. E. ewley, 
Pur. Agt.; H. G. Gray, Pers • .ulr. 

BOWLUS SAILPLANES, INC., 
San Penumdo Calif. 

PERSONNEL: M. G. S"c;;dder, Pres.; N. Larson, 
V. Pres. & Gen. Mgr.; V. P. Collins, Secy.; W. 
S. Patterson, Treas. 

BlUEGLEB SAILPLANE CORP., 
9242 Beverly Blvd., Beverly Hiiis Calif. 

PERSONNEL: X. L. Colborn, Pres.; T. E. Off, 
V. Pres. & Gen. Mgr.; J, W. Austin, Secy. & 
Sales. Mgr.; C. M~enh~imer, Treas.; .H. 
Schnmder! Pur. Agt,i R. ~eideman, Pers: DU',j 
R. E. Bragham, Puo. Dll',; W. G. Bnegleb, 
ChiefEngr. 

CALIFORNIA ABRO GLIDER CO., 
.J82P W. 62nd St., Los Ahgeles, Calif. 

CESSNA AIRCRAPT CO:L. 
5800 Prankiin Rd., wichita. Kans. 

PERSONNEL: D. L. WallaCe, Pres. & Gen. Mgr.; 
D. S. Wallace, V. Pres. & Treas:.i. P. A. Boettger, 
~.;D. Plower, Sales Mgr.; .tt. S. Carnahan, 
Pui. 4gt,; M. E. Russ, Pers. Dir.; P. Cleaves, 
Pub. Dir.; T. Salter, Chief Engr. 

COMMONWEALTH AIRCRAPT, INC., 
Pairfu: Airport Kansas City, Kans. 

PERSONNEL:· C. H. Dolan,~. II, Pres. & Gen. 
Mgr.; B: Dowd, V. Pres.; .te.. Voyes, Secy.; H. 
S. Nakdimen, Treas.t!'· A. Mathews, Com_pt.; 
X. R. Rearwin, Sales Mgr,; W. I. Crippen, Pur. 
Agt. 

CULVER AIRCRA:PT CORP., 
600 E. SSth St., Wichita,-Kans. 

PBRSO~: C. G. Y:~. , Pres.l. W. B. Beech, 
V. Pres.~,. V. M. Laing, .; JY, M. Parrell, 
Tress.; ·~· •. B. Wood~, . Mgr.; R. R. 
A.NadWal:,MSales J!P,.,; R. C. Paris, Pur. Agt.; 

• . ooney, Chief Engr. 

J1RAl'ODrORT SAILPLANE CO., 
JoUet,,m. 

PCBRSONNBLVs G. P. Getz, Jr., Pres.L S. R. 
orcoran, • Pres:.t.R. E. Gage, V. rres. & 
~j ~.;Bid C • .t1ightower, Secy. & Treas.; 
D~ 'J· B!UI&O • P!Jr. ~·j A. Brennan, Pers. 

11'._; • ~. BattqUa, Cliiet Engr. 

ll'UNK AIRCRAPT CORP. Coffe~e, Kans. 
PERSONNEL: W. G. J ell&en, p;es • R J·~sen V Pres· M H M ., ' ' - ' 
aerdesJ)Ial~M8r.; ~~y~~·p:!fu;ft;i~ 
Mgr.; .tt. ~· .l"Unnc, C&ief Design Engr. · 

G'& A AVIATION CORP., 
Pitcalrn Plelc!z. Willow Grove Pa 

PERSONNEL: V. H. JYrazler, Pres.; P. Thomas, 
V. Pres. & S!ICJI'~i. G. B. Knecht, V. Pres. & 
Tr!!a&·i H. H. Hmds, Factory Supt.· R. A. 
Le1ghton, Pur. Agt.; J, P. Perry, Chaef Engr, 

GENERAL AIRCRAPT CORP,, 
43-02 Ditmars Blvd., Astoria, N. Y, 

PERSoNNEL: H. J, Maynard, Jr., Pres.; H 
Pahnestock, V. Pres.; W. J. Paso, V. Pres, & 
Gen. Mgr.i K. I. Deane Secy. & Pur. Agt • 
1 .. T. Geutinl{. Jr., Tre~., Pers. Dir. & Pub: 
Dll'.; P~ T. Nackson, Chaef Engr. 

GmSON BLEC. RBPRIGBRATOR CORP., 
AIRCRAPT DIV., Greenville, Mich. 

PERSONNEL: C. J. Gibson, Pres.; L. W. Hamper, 
V. Pres:.i ¥'· S. Gibson. Jr., Gen. M..sr.; F. B. 
Basler1 ~:~a.~es MgJ".; H. W. Wilson, Pur. Agt.; 
H. Giloert, Pers. Dir.; J. L. Stephens, Pub. Ret. 
Dir.; E. E. Nofzinger, Chief Engr. 

GOULDAERONAUTICALDIV., THE PRA-m', 
READ & CO., INC. Deep River, Conn. 

PBRSONNBL: J. A. Gould, Pres. & Gen. Mgr.; 
G. C. Seeley, V. Pres.; P. H. Comstock, SBles 
Mgr. 

LAISTER-KAUPPMAN AIRCRAPT CORP., 
5660 Oakland Ave., St. Loulst_Mo. 

PBRSONNBL:J, W. Laister,,Pres.; M.i\1. White­
head, V. Pres. & Pers. D1r.; ]. R. Kauffman, 
Secy. & Treas.; C. W. Wilmes, Pur. Agt. 

NORTHWESTERN AERONAUTICAL CORP., 
11/Iinn~poUs :Muulclpal Airport, Minne­
apolis, ·Minn. 

PERSONNEL: H. A. Shaffer, Pres. & Gen. Mgr.; 
F. C. Thieme, Secy. & Chief Engr.; G. H. 
Plufka, Treas.; A. Molde, Pur. Agt.; R. K. 

. Humphrey, Pers. Dlr. 

PIPER AIRCRAPT CORP., 
Lock Haven, Ps. 

PERSONNEL: W. T. Piper, Pres., Treas. & Gen. 
Mgr.; T. V. Weld, V. Pres.; W. T. Piper, Jr., 
Secy.; W. B.,S~. John, Sales M!r!:, & Pub. D!r.; 
R. C. McKissack, Pur. Agt.; H. H. Hemtt, 
Pers. Dir.; W. C; Jamouneau, Chief Engr. 

ST. LOUIS AIRCRAPT CORP., 
8000 N. Broadway, St. LoUis, Mo. 

PERSONNEL: E. B. Meissner, Pres. & Gen. 

=·~ 1: ~t~~tr!u~;l: ;;izr=: 
Pur. Agt.; J._L. Shields, Pers. Dir.; E. C. 
Wrausmann, Pub. Dir.; L. S. Lutton, Chief. 
Engr. 

SCHWEIZER AIRCRAPT CORP., 
Elmirs...t N. Y. 

PBRSONNBL: .!!;. Schweizer, Pres. & Chief Engr.; 
P. A. Schweizer, V. Pres., Secy., Treas. & Gen. 
Mgr.; W. I. Brown, Pur. Agt.; G. Bardwell, 
Pers. Dlr. & Pub. Dir. 

TAYLORCRAPT AVIATION CORP., 
AIUance, 0. 

PBRSONNBL: J. C. Hart, Pres. & Gen. Mgr.; D. 
L •. Zacharias, Secy. & Treas.; J. F. Masterson, 
Sales Mgr.,& Pub. Dir.j A. J,lJodge, Pur. A~·i 
M. W. Thard, Pers. Dar.; R. H. Wendt, Cliiet 
Engr. 

Til\4114 AIRCRAPT CORP., 
117 W. Ninth St., Los. Angeles, Calif. 

PBRSONNBL: 0. W. Timm, Pres.&: Chief Engr.; 
J, P. Davies, V. Pres. &Sales Mgr.; G. Shrader, 
Secx. & Treas.; R. B. Buckle:!'._ W!3rks Mgr.; 
A; J. Van Pelt, Jr., Pur. Agt.; W. Salsby, Pers. 
Dir. & Pub. Dir. · 

THE WACO AIRCRAFT CO., Troy!_O. 
PBRSONN!l=L: C.· J. Brukner, Pres., V. Pres. & 
Gen. Mgr.; H. R. Perry, V. Pres.; L. E:. Sa; 
John, Secy.; R. E. Hoeftln, Treas.i,A. L. Riggs, 
Sales Mgr. & Pub. Dir.; F •. E • .1:1rower1 Pur. 
A2t.t U,. L. Moler, Pers. Dar.; A. F . .lUCier, 
Cliiet -l~ngr, _ · 

,-

.I 

___ -:.__. 
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ADEL manufacture-s over 3,000 sizes and types of line supports, hydraulic units, anti­
icing pumps and controls, synthetic rubber products and allied aircraft proprieta.ries. · 
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WICHITA DIV. OF BOEING AIRPLANE CO., 
Wichita, Kans. 

PERSONNEL: J. E. Schaefer, V. Pres. &: Gen. 
Mgr.; C. Barron, Asst. Secy. & Asst. Treas.; 
L. G. Sinning, Pur. Alrt.j G. Trombold, Pers. 
Dlr.; L. M. Divlnia, Puo. Dir.; H. W. Zipp, 
Chief Engr. 

YO:RX AIRCRAFT CORP., 
101 Park Ave., New Yor~ N. Y. · 

PERSONNEL: H. York, Pres.; R. \,;.Read, Exec. 
V. Pres.i H. Sundstedt, V. Pres. & Dir. Design 
& Devet~meat; L. Epworth, Sec:y.; C. R. 
Lincoln, Tress.; M. E. Johnson, Pers. Dlr.i 
C. K. Simon, Pur. Alrt.; E. Schlieben, Chle~ 
Engr., Design; L. A. Meyer, Chief Engr., Prod. 

MANUFACTURERS OF 
AIRCRAFT ENGINES 

AIRCOOLED MOTORS CORP. 
Llvel"p!lol Rd:.t. Syracuse, N. Y. 

PERSONNEL: L. E. t'ierson; Jr., Pres. & Gen. 
Mgr.; C. T. Doman,~. V. Pres. & Chief E!Jm".: 
C. R. Tuckerman, ;:;ecy. & Treas. ·'pC. F. B. 
Roth, Sales Mgr.; F. L. Howard, ur. Agt.; 
H. H. Severson, Pers. Dir. 

ALLISON DIV., GENERAL MOTORS CORP., 
~polls, Ind. 

PERSONNEL: F. C. Kroeger, Gen. Mgr.; H. L. 
Wilson..t Asst. Gen. Mgr.; J, D. Welch, Asst. 
~. ;:;ecy.; H. F. Wilson, Asst. Cor& Treas.; 
W. G. GUthrie,_ Works M_gr.i9· T. Kreusser, 
Dir. Serv. & Tra~L C. .M. Jessup_,. MIP". 
Materiel Proc.; R. G. JS.remer, l?ers. DU".; R. 
M. Hazen, Chief Engr. 

BUICK MOTOR DIV., Flint, Mich." 
PERSONNEL: H. H. Curtice, Pres., I. L. Wiles, 
Treas.; W. F. Hufstader, Sales Mgr.; L .. A. 
Stewart, Pur. Alit.; R. F. Thalner, P~rs. Dtr.; 
F. Webb, Pub. Dir.; C. A. Chayne, Chief Engr. 

COMMONWEALTH AIRCRAFT, INC., 
· Fairfax Airllort.1. Kansas City, Kans. 
PERSONNEL: C. H. uolan, II. Pres. & Gen. 
Mgr.; B. Dow~ V. Pres.i R. Voyes, Secy.; H. 
S. Nakdimeh, Treas.; P. a.. Mathews, Com_pt.; 
K:. R. Rearwln, Sales Mgr.; W. I. Crippen, Pur. 
Agt. 

CONTINElttAL MOTORS CORP., 
12801 E. Jefferson Ave., Detroit, Mich. 

PBRSONNBL: C. J. Reese, !!'res. & Gen. Mlffi_; 
A. Wild,V.:Pres.;B. F. Tobtn,Jr.,Secy.;H. W. 
Vandeven, Treas.;· D. Hollowell, Sales M!ll"·i 
M. Ramsey, .Pur. Asrt.; J •. Baker, Pers. DU".j 
~£a:.iereago~ Pub. "Dir.; T. J~k&on, Chiet 

- -
JACOBS AIRCRAFT ENGINE CO., 

750 Queen St., Pottstown, Pa. 
PERSONNEL: C. J. AbbottJ.Pres. & Gen. Mgr.;. 
J. S.· SmitllbV. Pres. & ;:;ecy,; A. R. Jacobs, 
V. Pres. & ir. Engrg,;_ H. M. McF&Aaea, V. 
Pres. & Engrg._ Mgr.; u. F. Turner, V. Pres.­
Mfg.; H. B. Kncn:_r_, .Treas.; C. E. 9ollander, · 
Pur. Agt.; C. E. ttettman, Pers. Dtr.; C. E. 
Mines, Chief Engr. · 

KINNER MOTORS, INC., 
635 W. Colorado St., Glendale, Calif. 

PERSONNEL: E. R. Herring, Pres.&: Gen. Mgr,; 
G. Brashears, V. Pres.; V. Semrau, ~- & 
Treas¥u· G. Edenguiat, f!a!es M_Br.; A. W"· Rook&. 
Pur. .; E. J. Sullivau, Pers. DU".; J. B. 
Shaw, ub. Dir.; C. P: Sander, Chief Engr. 

LYCOMING DIV., THE AVIATION CORP., 
WWiams~rt. Pa. 

PERSONNEL: V. Emanuel, Pres.;_ W. F. Wise, 
Exec. V. Pres.; I. J. Snader, Y: Pres.-Mfsr.; 
P. E. Garleat, V. Pres.-~tions; W. K. 
CooPer, Gen. Sales Mgr.; R: M. Mabee, Asst. 
Treas.; C. 0. Samuelson, Sal!fl Mgr.; W. 1: 
Starr, Pur. Agt.; J. J. McBrtde, Pers. Dir., 
H. A. Hershfield, Jr.,l>lr. Pub.&: Adv.; S. X. 
Hoffman, Chief Engr.; Hill &: Knowlton, Dir. 
Pub. Rei. 

MENASCO :MANUPACTUlUNG CO., 
805 S. San Fernando Blvd., Burbank, 
Calif. 

PERSONNEL: J. E. Rayall, Pres. &: Gen. Mgr.; 
R. R. Miller, V. Pres., S!=c:Y.. Sales MJP". &: 
Pub. Dir.; E. V. Carlson. Treas.; C. P. Hunt, 
Pur. Asrt.; C. H. Allred, Pers. Dir.; J. Barker, 
Chief Engr. 

.PHILLIPS AVIATION CO., 
1525 Monterey Rd., South Pasadena 
Calif. 

PERSONNEL: J. A. Phillips, Jr., Pres. &: Gen. 
Mgr.; F. R. Phillips, V. Pres.i. L. M. Phillips, 
Secy.; D. B. Morgan, Treas.; A. Johnson, Pur. 
Alit.; H. J. Coffm:an, Pub. Dir.; 0. A. Phillips, 
Cliief Engr. 

PRATT & WHITNEY AIRCRAP_!.L. DIV. OF 
UNITED AIRCRAFT COKr., 400 S. 
Main St., E. Hartford.._ CODD. 

PERSONNEL: H. M. Homer, uen. Mgr.;_T. E. 
Tillinghast, Sales Mgr.; L. S. Hobbst. .lSagrg. 
Mgr.;"H. E. Carlson, Asst. Secy.; J. R.l:M18111an, 
AsSt. Treas.; J. W. Dunnell, Pur. Agt.; N. V. 
Clements, Adv. &: Pub. Mgr.; A. V. D. Will­
goos, Chief Engr. 

PRATT & WHITNEY AIRCRAFT CORP. OF 
MISSOURI, 907 Federal Reserve Bank 
Bldg., Xansas City., Mo. 

PERSONNEL: F. B. Renischler, Ch.; E. E. 
Wilson, Pres.; J. F. McCarthy,_ Controller, R. 
Walsh, H. M. Homer,.J. R. Miller, V. Pres.: 
F. E. Burnham, Gen. Acct.; C. H. Chatfield. 
Secy.; C. L. Gault, Treas.; F. G. Dawson~ Gen. 
Mgr.; F. Detweiler, Div. Acct.; H. R . .1:1arre, 
Pur. Asrt.; ]. Toher, Pers. Dir.; A. E. Smith, 
Chief Engr. 

.JW'G~k~~N<f~~E .Jll:i~-
CORP~_li'lll1Di!lgdale, N. Y. 

PERSONNEL: .t:l.. H. Budds, V. "Pres. &: Gen. 
Mgr.; H. van Gerbig, Asst. Gap.. Mgr.; W. H. 
~eeler, Asst. Secy.; C. F. Griemsman, Asst. 
Compt._:B. W.Peck,Asst. Treas.;S.A. McCI.el· 
Ian, SBies Mgr.; F. E. Shgert, Pers. D'!·#· 
E. Koster, Dir. Pur.; A. T. Gregory, Chte 
Engr.; E. M. Lester, Asst. Chief Engr. 

SPITZ & WEBB, 
- 620 Empire Bldg., SYl"l!,cuse, N.Y. -
PERSONNEL: L. E. Pierson, Jr., Pres.&: Gen. 
Mgr.; C. T. DomanhV. Pres. &: Chief Enjt-.; c,- R. Tucker-man, • & Treas.; C. F. B. 
Rnth, Sales Mgr.; F. • Howard, Pur;'·Agt.; 
H. H. Severson, Pers. Dir. 
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MOSSION COMPLETED 
A NY task assigned the 

.l\. Allison engine will be 
well done. 

You'll find this engine in 
the highest-fighting planes 
America builds. 

It's in ships designed to 
work at the medium , 

hard-fighting levels. 

It's in craft planned for 
lower combat. 

' 
It's a dependable package 
of horsepower working in 
Army planes of many types 
to keep up our good box 
score against the enemy. 
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WEDDING RINGS 
~'PLANES 

The marriage of an m'l~W 
Bearing to any vital part of a 

plane means a happy union 

of long life, precision, smooth­

ness and dependability. 5259 

iill~W INDUSTRIES, INC. 
Philadelphia, Pennsylvania 

USED ON: 
Accessory Drive 

Shafts 
Automatic Pilots 
Bomb Sights 
Controllable Pitch 

Propellers 

Control Pulleys 
Crank Shafts 
Electric Starters 
Rocker Arms 
Tachometers 
Etc. 
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Wedding without bells 

Above you see the front and rear halves 
of a Boe ing Fly ing Fortress* being 
joined in m echa nica l wedlock .. . each 
section so precisely and p erfectly manu­
f actured tha t joining them together , a nd 
"hooking-up" pre-ins t a lled w iring, con­
trols and ca bles, is a matte r of minu t es. 

Unde r wa r conditions, the b est p roduc­
tion sy st em is the o ne w hich is m ost 
compact, most flexible a nd f as test. T he 
Boeing system of short-flow, multiple­
line production fulfils a ll three of those 
conditions, a nd results in the highest 
output in the aircraft industry per m an , 
machine, and unit of plant space. The 

syst em is b ased on " breaking up" the 
airplan e into section s, comple ting each 
section on a short assembly line, a nd 
fin ally wedd in g the m ajor sections into 
a complet ed , ready-to-{ly a irpla ne. 

I t is this m anufacturing skill - com­
b ined w ith skill in d esign , research a nd 
en gineer ing-which h av e m a de BoG!ing­
d es igned a nd Boeing-built Flying For­
tresses, S t r a toliners* a nd P an American 
Clippers so outstanding in the aviation 
world. 

Some day these skills w ill make the 
phrase " Built by Boeing" stand for bet­
ter peacetime products in a free world. 

BOEI:NG 
DESIGNERS OF THE FLYING FORTRESS • THE STRATOLINER • PAN AMERICAN CLIPPERS 

THE TE R M S ' ' FL Y IN G FORTRE SS'' A ND · ·sT RA TO LI NER ' ' A RE REG I STERE D BO EI NG T RA OE·MA RKS 
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THE STUDEBAKER CORP., 
635 S. Main St., South B end, Ind. 

PERSONNEL: P. G . H offman, Pres. ; G. D . 
K eller, C. K. Whittaker, V. P res. ; K. B. 
Elliott, V. Pres .-Sa!es; R . A. Va il , V. Prcs.­
Mfg. ; R . E. Cole, V. Prcs.-Engrg.; A. G . 
Rumpf, Secy. & Treas,_t,,P. 0. Peterson, Dir. 
Pur. ; G. E . Marque, lJ1r. Pub. Rei.; W. S. 
James, Chief Engr . 

WARNER AIRCRAFT CORP., 
20263 Hoover Ave., Detroit Mich. 

PERSONNEL! W . 0 . Warner, P res. & Gen . Mgr.; 
L . A. Faunce, V. Pres .. Sales Mgr. & Pub. Dir.; 
W. ] . J a rvie, Secy. & Treas . ; R. F. I rwin, Pur. 
Agt .; !... Genderna lik, Pers. Dir. ; L.A. Ma jncr i, 
Chief Engr. • 

WRlGHT AERONAUTICAL CORP., DIV. 
OF CURTISS-WR1GHT CORP., 132 
Beckwith Ave., Paterson, N. J. 

PERSONN EL: G. W . Vaughan, Pres. ; M . B . 
Gordon , V. Pres. & Gen. Mgr.; E. S. Cramer. 
Secy.; C. C. King , Treas.; B. Adams, Sa les 
Mgr.; C, C. Shel lberg , Pur. Agt . ; W. yt. Bishop. 
Pers. D 1r.; R . S. Hues ted , Pub. D1r.; R . W . 
Young, Chief Engr. 
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LEADERS IN THE 
field of engine mounts and airframe construction. 

Our organization compris es engi neers designers, 

technicians and hundreds of skilled fabricators and 

workmen. We produce fram es for the nation 's largest 

aircraft manufacturers. 

Cl ass A lusjJ ect ion R at i11g 

Office: 403 Beacon Buildh1g 

Factory: 1812 West Second Street 

WICHITA • KANSAS • U.S.A. 
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~~~~~~~TO THE PRESENT 

c%/e.fP~_p' TO THE FUTURE 

The time-vault, with its flawless mechanism, protects 
man's most valued material possessions. So also 
America's Powerful precision- built aircraft engines 
are today safeguarding the values that will make the 
future secure. As the gateway to tomorrow opens, 
we see the tonnage loads of commerce going by air­
world progress for which Wright provides the power. 
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Find\ inspectio n of e~ lu mi num p istons for W right cyclon e e~ircrd ft engines. 
EXACT WEIG HT Sc• les hdndl e this p• rticuldr ope rot ion in o ne of Am e r­
icd 's l ee~din g motor cdr p l e~ n ts now d evoted to compl ete we~r p roduction . 

SH A DOWGRAPH , Type A , • n el ec­
tric• llv ope rdted sc• le for piSton selec­
tion t~ nd precision. 

SHADOWGRAPH, • n e lectricolly 
ope r• ted we ighing unit of high occ u­
r•cy for connecting rod boloncing ond 
selection . 

Scales for the United 

Nations' Aircraft 0 0 0 

United Nations aircraft factories in China, Russia, 
Great Britain, Canada, and the United States use 
EXACT WEIGHT Scales for weighing, counting 
small parts, measuring, testing, and inspection 
operations. Allied aircraft are now the best in 
the world. This is due to the high degree of pre­
cision tools that do the job. Engines require a 
high degree of accuracy and thereby make un­
usual demands of scales. Our thorough knowl­
edge of this production problem has gone into 
all EXACT WEIGHT Scales, thereby establish­
ing a high reputation with the industry for de­
livering equipment fitting the operation for which 
it is intended. Write for details covering your 
particular specifications. 

THE EXACT WEIGHT SCALE CO. 

557 W. Fifth Ave.1 Columbus1 Ohio 
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CLASSIFIED DIRECTORY OF 
EQUIPMENT MANUFACTURERS 

AIRCRAFT 
ARMAMENT 

A C Spark Plug, Div. of General 
Motors 

Aeronautical Manufacturing Corp. 
Air Associates, Inc. 
American Armament Corp. 
E. C. Atkins & Co. 
Bausch &·Lomb Optical Co. 
Bellanca Aircraft" Corp. 
Bendix Products Div., Bendix Avia-

. tion Corp. 
The Bennett Metal Treating Co. 
Breeze Corporations, Inc. 
Briggs Manufacturing Co. 
Burklyn Co. 
E. W. Carpenter Mfg. Co. · 
Colt's Patent Fire Arms Manufactur­

ing Co. 
Cook Electric Co. 
Crocker-Wheeler Electric Mfg. Co. 

. . Cunningham-Hall Aircraft Corp. 
The Curran Corp. 
Dayton Tool & Engineering Co. 
Diamond Chair & Mfg. Co. 
Diebold Safe & Lock Co. 
Engineering & Research Corp. 
Essick Manufacturing Co. 
Julien P. Friez & Sons, Div: Bendix 

Aviation Corp. 
The Fulton Sylphon Co. 
General Aircraft Equipment, Inc. 
General Electric Co. 
Guardian Electric Manufacturing Co. 
Harvey Machine Co. 
Hayes Manufacturing Corp. 
Interstate Aircraft & Engineerng 

Corp. 

Owens-Corning Fiberglas Corp. 
Photo Record Equipment Co. 
Pittsburgh Plate Glass Co. 
Pollak Manufactur.ing Co. 
Products Engineering Co. 
R-B-M Manufacturing Co. 
Republic Steel Corp. 
Ricker Instrument Co. 
Safetee Glass Co. 
Sperry Gyroscope Co., Inc. 
Spriesch Tool & Mfg. Co., Inc. 
Steel Forming Corp. _ 
The Steel Products Engineering Co . 
Televiso Products, Inc. 
Tietzmann Engineering Co. 
Tucker Aviation Co. 
Vega Aircraft Corp. 

AIRPORT 
EQUIPMENT 

Aero Tool Co. 
Air Associates, Inc . 
Allied Control Co. Inc. 
Allis-Chalmers Mfg. Co. 
American Airport Equipment ·Co. 
American Chair & Cable Co., Inc. 
American Gas Accumuhttor Co. 
American Roof Truss Co. 
Arch Roof Construction Co., Inc. 
Atlantic India Rubber Works; Inc. 
The Automatic Vise Sales Co. 
Baldor Electric Co. 
Blackhawk Mfg. Co. 
Boots Aircraft Nut Corp. 
S. F. Bowser & Co., Inc. 
Brunner Mfg. Co. 
Burdett Mfg. -Co. 
Byrne Doors Inc. 

• 

Jessop Steel Co. 
Littelfuse Inc. · 

Champion Pneumatic Machinery ·Co. -
Cincinnati Milling & Grinding 

•·· 

P. R. Mallory & Co. Inc. 
Monarch Metal Weatherstrip Corp. 
Moore-Eastwood & Co. 
National Machine Products 

--~-----

Machines, Inc. 
Cook Electric Co. 
Cornell Iran Works, Inc. 
Cosco Manufacturing _Co. 
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POWER 
AIRCRAFT RELAYS 

IDEAL FOR AIRCRAFT CONTROL APPLICATIONS 

Allied models BO and B J are today 's last word in design and 
dependability for small power re lays. Their compact design , con­
tacts varying from 2 to 4 pole double throw, adaptability for 
different mounting arrangements, wide range of coils, etc. give 
them a flexibility of installation and performance long desired 
by manufacturers of fli ght, firing and communication control 
equipment. 

BO and B J have passed the experimental stage. In actual use 
and service in ships, planes, tanks, etc., they withstood grueling 

• 

punishment and performed beyond their expected 
dependability. 

W1·ite your specifications for eitbe1· BO or BJ 
and we will 1'1tSh pertinent data to you. 

A LLIBD CoNtROL CoMPAN~ INc. 
227 FULTON ST .. NEW YORK 

Factories: New York • Long Island City • Chicago • Plantsville • Conn .. 
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(Airport Equipment) Continued 
Crescent Insulated Wire & Cable Co. 
Crescent Truck Co. 
Crouse-Hinds Co. 
Curtis Mfg. Co. 
Denison Engineerng Co. 
The De Vilbiss Co. 
Durakool, Inc. 
Eclipse Aviation Div., Bendix Avia-

tion Corp. 
Electronic Laboratories, Inc. 
Essick Manufacturing Co. 
Federal Telephone & Radio Corp., 

Radio Div. 
The Fostoria Pressed Steel Corp. 
The Four Wheel Drive Auto Cci. 
Julien P. Friez & Sons, Div. Bendix 

Aviation Corp. 
Gardner-Denver Co. 
General Aircraft Supply Corp. 
Gilbert & Barker Mfg. Co. 
The Edwin F. Guth Co. 
C. M. Hall Lamp Co. 
The Harris Calorific Co. 
The Hart Manufacturing Co. 
Hevi Duty Electric Co. 
Independent Iron Works, Ltd. 
Industrial Wire Cloth Products Corp. 
International Stracey· Corp. 
Kennedy Name Plate Co. 
Keystone Tool & Supply Co. 
Walter Kidde & Co., Inc. 

-.The Liquidometer Corp. 
Logan Co. 
Lyon-Raymond Corp. 
Motor Rebuilding Specialties 
Pacific Scientific Co. 
Perry Aircraft Products Corp. 
Photo Record Equipment Co. 
Photoswitch Inc. 
Pittsburgh Plate Glass Co. 
The Pyle-National Co. 
Rocky Mountain Steel Products, Inc. 
Scott Aviation Corp. 
The Sentry Co: 
Shure Brothers 
D. B. Smith & Co. 
Snow Removal Equipment Co. 
The Sound Scriber Corp. 
Special Machine Tool Engineering 

Works 
SquareD Co. 

Staley Manufacturing Corp. 
The States Co. 
B. F. Sturtevant Co. 
The Taylor Machine Co. 
Technical Products Co. 
United States Rubber Co. 
The Variety Aircraft Corp. 
Vega Aircraft Corp. 
Westinghouse Electric & Manufactur-

ing Co. 
Wheeler Reflector Co. 
Wico Electric Co. 
Worthington Mower Co. 

AMMUNITION BOXES 
& COUNTERS 

Air-Craft Equipment Div. Anchor 
Post Fence Co. 

Aircraft Components Inc. 
American Armament Corp. 
AssoCiated Foundries & Manufactur-

ers, Inc. 
Atlantic India Rubber Works, Inc. 
The Automatic Electri_cal Devices Co. 
Baltic Metal Products Co. 
The Benson Manufacturing Co. 
Brasco Manufacturing Co. 
Breeze Corporations, Inc. 
Edward G. Budd Manufacturing Co. 
Burklyn Co. 
Gharles W. Carll Sons 
A. T. Case Co. 
Continental-Diamond Fibre Co. 
Cook Electric Co. 
Cunningham-Hall Aircraft Corp. 
Dahlstrom Metallic Door Co. 
The Dayton Manufacturing Co. 

·· Eclipse Aviation Div., Bendix Avia-
tion Corp. 

The Edwards Manufacturing Co. 
General Aircraft Equipment, Inc. 
The Edwin F. Guth Co. 
C. M. Hall Lamp Co. 
Hardman Aircraft Products, Inc. 
Harvey Machine Co. 
Hayes Manufacturing Corp. 
Independent Iron Works, Ltd. 
Inglewood Sheet Metal Works 
The Ka wneer Co. 
Logan Co. 
Lyon Metal Products, Inc. 
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Previewing a new U.S. fighter "at 40,000 feet" 

Y OU ARE f N ANOTHE R WORLD in 
tha t blue-black sky 4·0,000 feet 

a bove sea level. It's bitter cold up 
th ere, sometimes as much as 102° 
below zero. 

And t.he a ir is so thin , human be­
ings exposed to it a re like fi h out 
of wa ter ... they lo-e con cious­
ness in one minute, die in fi e, if 
o;.:ygen i n't supplied art.ificiaUy. 

Aircraft engines, ins trumen ts and 
controls are much like the human 
body in this respec t. They, too, 
don't act the same at extreme high 
a lti tudes as they do near sea level, 
and so operation tJ1at is sa tisfactor y 
at low levels often turns out a fai lure 
in the s tratosphere. This is why 
Stratolab t ests of the engine and 
other parts of a new-design U. S. 
fighter are vitally important. 

In the AiRe earch Stratolab pic­
tured above, the new plane's per­
formance is checked at sea level un­
der t.rato pheric pressure and tem­
peratures. The entire fuselage of 
the fighter plane is pat into t.hi 
mighty te t room. 

Thus our forces are given an on­
the-ground "preview" of how the 
airplane will ac t at altitudes of 
1:1,000, 25,000 and even 40 ,000 feet. 
And only t he U. S. Army has a 
vacuum chamber that approaches 
the AiResearch Stratolab in size. 
Ottr Stratolab is now enl isted for the 
duration in the services of the U. S. 
Army and Nauy ... once peace 
comes again there will be quite differ­
ent devices being tested here, new de­
vices that will help lo make your every­
day life eas ier and more pleasant. 

. jJJ ~ ~ ® ~ ® ©) w (C ~ 
lUNUFACTURING COMPANY 

LOS ANGELES. CALl FOR N lA 
DIVISION Of 1H £ &lllll(11 t:ORPOAATitJM 

"Where Controlled Air Does the Job." e Automatic Exit Flap Control Systems. 
Engine Coolant Systems. e Engine Oil Cooling Systems. e Engine 

Air lntercooling Sy$l~ms. e Supercharger Aftercooling Systems . 
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(Ammunition Boxes and Counters) 
Continued 

Me Quay, Inc. 
Maryland Metal Building Co. 
National Aircraft Materials Corp. 
Neu-Bart Stamping & Mfg. Co. 
Perry Aircraft Products Corp. 
Pollak Manufacturing Co. 
Reynolds Metals Co. 
Solar ·Aircraft Co, 
Southern California Airparts 
The Steel Products Engineering Co. 
Technical Ply-Woods 
Tennessee Aircraft, Inc. 
Timm Aircraft Corp. 
United States Plywood Corp. 
Utility Fan Corp. 
Veeder-Root, -Inc. 
Vega Aircraft Corp. 
Weber Showcase & Fixture Co., Inc. 
Young Radiator Co. 

AUXILIARY 
POWER PLANTS 

Atlantic India Rubber Works, Inc. 
The Automatic Electrical Devices Co. 
Bardco Manufacturing & Sales Co. 
Clarostat Mfg. Co., Inc. 
Diamond Chair & Mfg. Co. 
Eclipse Aviation Div., Bendix Avia­

tion Corp. 
Lawrance Engineering & Research 

Corp. 
Link-Belt Co. 
Owens-Corning Fiberglas Corp. 
Pioneer Gen-E-Motors 
Ruckstell Burkhardt Manufacturing 

Corp. 
Wico Electric Co. 

BASIC MATERIALS 
AND FABRICATIONS 

Aerorica Aircraft Corp. 
Air-Associates, Inc. 
Allegheny Ludlum Steel Corp. 
Allen Electric & Equipment Co, 
Aluminum Co. of America 
American Magnesium Corp. 
American Nickeloid Co. 
The Automatic Electrical Devices Co. 

Semon Bache & Co. 
Backstay Welt Co. 
Brasco Manufacturing Co. 
The California Wire Ooth Corp. 
The Carpenter Steel Co. 
A. T. Case Co. 
Catalin Corp. 
Celanese_ Celluloid Corp. 
Clifford Manufacturing Co. 
Continental-Diamond Fibre Co. 
Cook Electric Co. 
Crucible Steel Co. of America 
Diamond Chair & Mfg. Co. 
Plastics Dept., E. I. Du Pont de N e­

mours & Co. 
Duramold Div. of Fairchild Engine 

& Airplane Corp. 
Durez Plastics & Chemicals, Inc. 
Engel Aircraft Specialties 
Firth-Sterling Steel Co. 
General Aircraft Supply Corp. 
Handy & Harman 
The Hardware Specialties Mfg. Co. 
The Harris Calorific Co. 
Henger Seltzer Co. 
Herrich Iron Works 
Chas. W. House & Sons, Inc. 
Independent Iron Works, Ltd. 
International Stacey Corp. 
The Kawneer Co. 
Maryland Metal Building Co. 
Melius Brothers & Co. 
Mqnarch Aluminum Mfg. Co. 
Monarch Metal Weatherstrip Corp. 
National Aircraft Equipment Co. 
Neu-Bart Stamping & Mfg. Co. 
Karl Ort 
Photo Record Equipment Co. 
Pittsburgh Plate Glass Co. 
Pittsburgh Steel Co. 
]. V. G. Posey & Co. 
Posey Manufacturing Co. 
Precise Tool & Manufacturing Co. 
The Presstite Engineering Co. 
Republic Steel Corp. 
Revere Copper & Brass Inc. 
Reynolds Metals Co. 
Schlegel Mfg. Co.· 
Spaulding Fibre Co., Inc. 
Steef Forming Corp. 
Technical Ply-Woods 
Tennessee Eastman Corp. 

.L .. ~-
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~ok Aircraft Equipment 
:Can Be The Answer To 

Many Engineering Problems 
Cook E lectric Company i" backed h ' more than forty years of experience in de­
signi11g and buildin<• e l Lrical equiprn nt, " tailor-made" l o m eet cus tomer"s 
specific Deeds. Embodied in ook produ l a re many va lues, both rea l a nd 
inta ngible ... a corps of experienced enf,rineers . .. bumlreds of highly skilled 
craft men ... excellent laboratory a nd t · ting fa ilitie" ... the fin es t machine 
tools ... a s trea mlined produc tion sys tem whi h assures promp~ d eli veries. 

This Cook Belay 
~lay Be The Aiaswer 

The Cook Balauced Armature re l u ~· illus tra ted 
he re i u s pecifi · example o f Cook en gineerin g. 
lt fit s int o a t>pnrulu "here fract ions o f nn 
in ·h count-onl y 2 3A"x ll5/ l6"x Vs •. l tis pn' ­
c is io n built. It is an cxecllcnt do uble ac tio n 
int erl ock control unit" ith ba lanced a rm a ture 
contro l. Avuil ahlc in various cont act arrunf!C· 
1nents with cu pa<·itics up to5 amperes, 110 V., 
A.C. ratin g; contac t forms or assemblies up to 
12 s prin gs o n each s ide. Furthermore, this 
r e la y is ruJ!gcrl, built to tak e the v ibration a nd 
~ ho t · k s of nircraft u~U:;!f'. 

This Cook ••Spring-Life" 
Bello"'S Helps 

Keep ~Em Flying 
Thjs Cook " Spring-Life" M etal B ellows is 
an cxarnple o f what '\'C tncan wh~n we ~t!)~ 
"prcci, cly built fo1· the j ob." lt IS used Ill 

aircraft for automatic altitude control for 
oovcrniu" a ir a nd uus tnixturcs . .Because 
~he Cooke ~ tS prin g-f.iJc" principle pern1i~s 
the usc o f tou gh , tempered m e tals, th iS 
bellows withs tands sudden shocks and •c· 
verc vibration '' ith a broad nHtrf!irt of 
safe l y. 

Cook engineers ".uH he glad to cooperate with yon on any prob-~ 
lcm which you may have. Jus t phone us B UCkingham 52<14 . ../ @ ..., 
< :ook Elec tric Company, 2700 Southport Ave., Chicago, Ill. 

Cook Electrical Equipment . ~~spring-Life" 
Bellows and Aeronautical Accessories 

I 
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(Basic Materials and Fabrications) 
Continued 

W. Harris Thurston-Thurston-
Cutting Corp. 

Twin City Tool Co. 
United States Plywood Corp. 
United States Rubber Co. 
Uxbridge Worsted Co., Inc. 
Wamsutta Mills 

_Weber Showcase & Fixture Co., Inc. 
Wellington Sears Co. 
Western Automatic Machine Screw 

Co. 
Wilmington Fibre Specialty Co. 
Worcester Pressed Steel Co. 

B""TTERIES 

Aeronautical Radio Mfg. Co. 
Atlantic India Rubber Works, Inc. 
Beckett Electric Co., Inc. 
Burgess Battery Co. 
The Cleveland Metal Stamping Co. 
General Aircraft Supply Corp. 
Gould Storage Battery Corp. 
Karl Ort 
Owens-Corning Fiberglas Corp. 
Pacific Scientific Co. 
Philco Corp. 
Prest-O-Lite Battery Co., Inc. 

"Reading Batteries, Inc. 
Standard Electric Co., Inc. 
Willard Storage Battery Co. 
Winchester Repeating Arms Co., Div. 

of Western Cartridge Co. 

BEARINGS 

A e Spark Plug, Div. of General 
Motors 

Acorn Bearing Co. 
Ampco Metal, Inc. 
Bantam Bearings ·corp. 
Bearium Metals Corp. 
Beckett Electric Co .. Inc. 
The Bennett Metal Treating Co. 
Bound Brook Oit..:Less Bearing Co. 
Bower Roller Bearing Co. 
The Bunting Brass & Bronze Co. 
Chrysler Corp. Amplex Div. 
The Cleveland Graphite Bronze Co. 
Cosco Manufacturing Co. 

Electric Vacuum Cleaner Co., Inc. 
The Fafnir Bearing Co. 
Federal-Mogul Corp. 
Geo. ]. Fix Co. 
Goddard-Jackson Co. 
Harris Products Co. 
The Heim Co. 
Chas. W. House & Sons, Inc. 
Hyatt Bearings Div., General Motors 

Corp. 
Link-Belt Co. 
McGill Mfg. Co., Inc. 
R. R. Mallory & Co. Inc. 
Marlin-Rockwell Corp. 
]. E. Menaugh Co. 
Miniature Precision Bearings 
Monarch Alloys Co. 
Monmonth Products Co. 
New Departure Div., General Motors 

Corp; 
Norma-Hoffmann Bearings Corp. 
Olds Alloys Co. 
Orange Roller Bearing Co., Inc. 
Karl Ort 
Perry Aircraft Products Corp. 
Precision Bearings, Inc. 
Randall Graphite Products Corp. 
Roller Bearing Co. of America 
SKF· Industries Inc. 
Shafer Bearing Corp. 
Simmonds Aerocessories, Inc. 
Spaulding Fibre Co., Inc. 
The Timken Roller Bearing Co. 
United Aircraft Products, Inc. 
The United States Graphite Co. 
Voges Mfg. Co., Inc. 
The Whitney Chain & Mfg. Co. 
H. A. Wilson Co. 

BOMB RACKS 

Aero Parts Manufacturing Co., Inc. 
Ali American Aircraft Products, Inc. 
American Central Manufacturing 

Corp. 
Atlantic India Rubber Works, Inc. 
Baltic Metal Products Co. 
Charles W. Carll Sons 
A. T. Case Co. ,,·~ 

The Cleveland Metal Stamping Co. 
Cook Electric Co~ .., 
Detroit Sheet Metal Works 

,-
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When goo 
·want high load Ci11'1]- · 

ing ability in less space it 
will pag goo to ll!vestigate 
t!te possibility of using and 

The drawing shown here clearly illustrates how 
Timken Bearings applied to radial engine rocker 
arms conform to the aviation engine engineer's 
unwritten law of compact design for every part 
or group of parts in a plane's power plant. 
Rocker arm )Jearing assemblies receive special 
attention since they are at the outside diameter 
of the engine. 
Note that the Timken Rocker Arm Bearing is 
extremely compact, which helps keep the over­
all diameter of the engine, the distance between 

rocker arm and cylinder head and the 
distance between push rod and valve stem 
at a minimum. And yet, the Timken 
Bearing possesses sufficient capacity to 
withstand radial loads from valve spring 
tension and thrust loads set up by the 
angularity of the push rod. 

the advantages in using . r 
Timken Bearings. _... 

Timken Bearings have been used continu­
ously from the early days of the Wright 
Cyclone's history. What could be a better 
measure of their performance. The Timken 
Roller Bearing Company, Canton, Ohio. 

. 7 
- ..... .; ./ / ~,...r-1 
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(Bomb Racks) Co~Jtinued 
The Edwards Manufacturing Co. 
General Aircraft Equipment, Inc. 
Guardian Electric Manufacturing Co. 
Hardman Aircraft Products, Inc. 
Harvey Machine Co. 
Hayes Manufacturing Corp. 
Henger Seltzer Co. 
Interstate Aircraft & Engineering 

Corp. 
George Koch Sons, Inc. 
Liberty Aircraft Products Corp. 
Logan Co. 
Lyon Metal Products, Inc. 
Moore-Eastwood & Co. 
National Machine Products 
Pacific Aviation Inc. 
Perry Aircraft Products Corp. 
Pollak Manufacturing Co. 
Roberts & Mander Stove Co. 
Rohr Aircraft Corp. 
Southern California Airparts 
Spriesch Tool & Mfg. Co., Inc. 
The Steel Products Engineering Co. 
The Taylor Machine Co. 
Tennessee Aircraft, Inc. 
Vega Aircraft Corp .. 
Weber Showcase & Fixture Co., Inc. 
Westinghouse Electric & Manufac-

turing Co. 

BUSHINGS 

Ace Manufacturing Corp. 
Aero Supply Mfg. Co., Inc. ' 
Aeronautical Manufacturing Corp. 
Airco Tool Co. 
Aircraft Hardware Mfg. Co., Inc. 
Aircraft Screw Products Co., Inc. 
The American Auto Parts Co. 
Ampco ¥etal, Inc. 
Angelus Steel Treating Co · 
Associated Foundries & M~nufactur-

ers, Inc. 
· Associated Rubber Products Co 

Atlantic Diesel Corp. · 
Atlantic India Rubber Works Inc 
Bearium Metals Corp. ' · 
Beckett Electric Co., Inc. 
Bound Brook Oil-Less Bearing Co. 
Bower Roller Bearing Co. 
The Bowling Green Rubber Co. 

The Bunting Brass & Bronze Co. 
Chrysler Corp., Amp lex Div. 
The Cleveland Graphite Bronze Co. 
Dural Rubber Co. 
Ertel Machine Co. 
Ex-Cell-O Corp. 
Federal-Mogul Corp. 
Geo. J. Fix Co. 
Harris Products Co. 
The Heim Co. 
The Johnson Rubber Co. 
P. R. Mallory & Co., Inc. 
The Manhattan Rubber Mfg. Div. of 

Raybestos-Manhattan, Inc. 
]. E. Menaugh Co. 
Monmouth Products Co. 
Perry Aircraft Products Corp. 
Precise Tool & Manufacturing Co. 
Precision Products, Inc. 
Products Engineering Co. 
Richland Auto Parts Co. 
Seiberling Rubber Co. 
Spaulding Fibre Co., Inc. 
Spechil Machine Tool Engineering 

Works 
Swift Lubricator Co. 
Synthane Corp. 
Taylor Fibre Co. 
The Taylor Machine Co. 
Thompson Aircraft Products Co. 
Thompson Products, Inc. 
Tingley Reliance Rubber Corp. 
The United States Graphite Co. 
United States Rubber Co. 
Vega Aircraft Corp. 
Voges Mfg. Co., Inc. 
The Yale & Towne Mfg. Co. 

CAMERAS 

Abrams Instrument Co. 
Atlantic India Rubber Works, Inc. 
Chicago Aerial Survey Co. 
Clarostat Mfg. Co., Inc. 
Fairchild Aviation Corp. 
The Folmer Graflex Corp. 
Julien P. Friez & Sons, Div. Bendix 

Aviation Corp. 
Photo Record Equipment Co. 
Special Machine Tool Engineering 

Works 
Twin City Tool Co. 
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THOMPSON PRODUCTS, INC. 
manufacture s over 1000 aircraft engine 
a?d a irplane parts in. approximate lY 70 
d tlfe rent 1 .1. . . 1 d ' g valves, c asst tcahons. me u tn 

1 valve seat inserts, valve keys, tappe ts. fue 
pumps, Propelle r parts. retractable s~rut 
assemblies and landing g ear a ssembhe s. 
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CARBURETORS 

Bendix Products Div., Bendix Avia-
tion Corp. 

Chandler-Evans Corp. 
Dix Mfg. Co. 
Fuel Injection Corp. 
Holley Carburetor Co. 
Marvei-Schebler Carburetor Div., 

Borg-Warner Corp. 
Zenith Carburetor Div., Bendix Avia­

tion Corp. 

CAS.TINGS & FORGINGS 

A & F Aluminum Products Co. 
Advance Aluminum Castings Corp. 
Airco Tool Co. 
-Allegheny Ludlum Steel Corp. 
Alloys Foundry, Inc. 
Aluminum Co. of America 
Aluminum Industries, Inc. 
American Magnesium Corp. 
Ampco Metal, Inc. 
Angelus Steel Treating Co. 
Arrow Brass Foundry 
Atlas Drop Forge Co. 
Bordco Manufacturing & Sales Co. 
The Bennett Metal Treating Co. 
The Billings & Spencer Co. 
The Br.ewer-Titchener Corp. 
The Bridgeport Hardware Mfg. 

Corp. 
Buick Motor Div. 
The Canton Drop Forging & Mfg. Co. 
Castalloy Co., Inc. 
Century Metalcraft Corp., Mfg. Div. 
Compton Metals Co. 
The Cooper Alloy Foundry Co. 
Doebler Die Casting Co. 
Dollin Corp. 
The Dow Chemical Co. 
Plastics Dept., E. I. Du Pont de N e-

mours & Co. · 
&ton Manufacturing Co. 
Eclipse Aviation Div., Bendix Avia-

tion Corp. 
Endicott Forging & Mfg. Co., Inc. 
General Bronze Corp. 
General Drop Forge Div. of Brown­

Lipe Gear Co. 
Grinnell Co., Inc. 

Harvill Corp. 
Highbridge-International Co. 
The Imperial Brass Manufacturing 

Co. 
International Stacey Corp. 
Interstate Drop Forge Co. 
Kropp Forge Co. 
Lake Erie Engineering Corp. 
Link-Belt Corp. 
The Lobdell-Emery Manufacturing 

Co. 
Logan Co. 
Milwaukee Valve Co. 
Monarch Alloys Co. 
Monarch Aluminum Mfg. Co. 
Monarch Metal Weatherstrip Corti. 
Moore Drop Forging Co. 
National Aircraft Equipment Co. 
The National Bronze & Aluminum 

Foundry Co. 
The Park Drop Forge Co. 
Victor F. Pastushin Co. 
The Paulson Tools, Inc. 
The Permold Co. 
Perry Aircraft P_roducts Corp. 
Products Engineering Co. 
Ray Day Piston Corp. of Detroit 
Revere Copper & Brass Inc. 
Scott Aviation Corp. 
Shuler Axle Co., Inc. 
Stewart-Warner Corp. 
Storms Drop Forging Co. 
Transue & Williams Steel Forging 

Corp. · 
Tube Turns 
Utility Electric Steel Foundry 
The Variety .Aircraft Corp. 
Warman Steel Casting Co. 
The Wellman Bronze & Aluminum 

Co. 
Wyman-Gordon Co. 

CLAMPS 

A,del Precision Products Corp. 
Adjustable Clamp Co. 
Aero Supply Mfg. Co., Inc. 
Aero Trades Co. 
Aeronautical Radio Mfg. Co. 
American Aluminum Ware Co. 
American Phenolic Corp. · 
Armstrong Bros. Tool Co.-. 
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15 LACK & DECKER HOLGUNS are "llandard" 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 sixes of Black & Decker electric 

drills, ranging in capacity of ;{G" to Ph " 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. 5. A, 

fl'1:)~$4~ell--for 32 Years­
t:Jf' "ELECTRIC TOOL HEADQUARTERS II 
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(Clamps) Continued 
The M. B. Austin Co. 
Automotive Rubber Co. 
B. H. Aircraft Co. 
Bendix Aviaton, Ltd. 
Boots Aircraft Nut Corp. 
Buhl Stamping Co. 
The Cleveland Metal Stamping Co. 
The Columbian Vise & Mfg. Co. 
The Corbin Screw Corp. 
Detroit Stamping Co. 
General Aircraft Supply Corp. 
C. M. Hall Lamp Co. 
Hardman Aircraft Products, Inc. 
High bridge-International Co. 
Hyland Machine Co. 

·Ideal Clamp Mfg. Co., Inc. 
Keystone Tool & Supply Co. 
Knu-Vise Inc. 
The M B Manufacturing Co., Inc. 
Marman Products Co. 
Perry Aircraft Products Corp. 
Pollak Manufacturing Co. 
Prestole Div. 
Products Engineering Co. 
Screw Machine Products Co., Inc. 
H. B. Sherman Mfg. Co. 
Solar Aircraft Co. 
Steel Forming Corp. 
Tinnerman Products, Inc. 
Vega Aircraft Corp. 
Voges Mfg. Co., Inc. 
Waldes Koh-I-Noor Inc. 
The Ward Products Corp. 
Wa.rman Steel Casting Co. 

CLEANERS & CLEAN­
ING COMPOUNDS 

A C .Spark Plug, Div. of General 
Motors 

Acme White Lead & Color Works 
Aircraft Specialties Co. 
American Air Filter Co., Inc. 
American Foundry Equipment Co. 
The Automatic Electrical Devices Co 
Cee Bee Chemical Co., Inc. · 
Circo Products Co. 
ClaYton Manufacturing Co. 
The Cowles Detergent Co. 
The Curran Corp. 
Detroit Rex Products Co. 

,.___ - -~ . .,- ~---- -- ~---- --------

Electric Vacuum Oeaner Co., Inc. 
Fischer's Surfa-Saver, Inc. 
The ]. B. Ford Sales Co. 
Frazar & Co., Ltd. 
Gem Shine Products Co. 
General Aircraft Supply Corp. 
E. A. Gerlach Co. 
The Glidden Co. 
Hanson-Van Winkle-Munning Co. 
E. F. Houghton & Co. 
S. C. Johnson & Son, Inc. 
Kelite Products, Inc. 
L & R Manufacturing Co. 
Lasalco, Inc. 
Magnus Chemical Co., Inc. 
The Martin-Senour Co. 
Mercury Chemical Co. 
Permatex Co., Inc. 
Phillips Manufacturing Co. 
The Phoenix Oil Co. 
Pierce & Stevens, Inc. 
Pittsburgh Plate Glass Co. 
Puritan Co., Inc. 
N. Ransohoff, Inc. 
Turco Products, Inc. 
Wayne Chemical Products Div. of 

The Wayne Soap Co. 

COLLECTOR RINGS, 
C o·WLS, STREAM­

LINES 

Aero Parts Manufacturing Co., Inc. 
Aero Trades Co. 
Aircraft Components Inc. 
American Central Manufacturing 

Corp. 
B. H. Aircraft Co. 
The Benson Manufacturing Co. 
Edward G. Budd Manufacturing Co. 
Buhl Stamping Co. 
A. T. Case Co. 
Columbia Stamping & Mfg. Corp. 
Duramold Div. of Fairchild Engine 

& Airplane Corp. 
Engel Aircraft Specialties 
General Aircraft Equipment, Inc. 
Guiberson Diesel Engine Co.­
Hardman Aircraft Products,· Inc. 
Harvey Machine Co. 
Lyon Metal Products, Inc. 
.P. R. Mallory & Co., Inc. 

I,! , 
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v' 'VING TIP FLOATS 

v' MANIFOLDS 

v' COLLECTOR RINGS 

v' ALU~DNU~I TANKS 

v' ENGINE MOUNTS 

v' COLL1~PSIBLE OARS 

v' LIFE RAFT PUI\IPS 

v' SI\IOKE GRENADE CLA~IPS 

v' PROPELLER CUFFS 

407 
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(Collector Rings, Cowls, Stream­
lines) Continued 

Marman Products Co. 
Metals & Controls Corp., General 

Plate Div. 
Met-L-Wood Corp. 
Packard Manufacturing Corp. 
Perry Aircraft Products Corp. 
Pollak Manufacturing Co. 
Rohr Aircraft Corp. 
Solar Aircraft Co. 
Tennessee Aircraft, Inc. 
Timm Aircraft Corp. 
The Variety Aircraft Corp. 
Vega Aircraft Corp. 
Waldes Koh-I-Noor Inc. 
Wallace Supplies Mfg. Co. 
H. A. Wilson Co. 

• CONTROLS 

A C Spark Plug, Div. of General 
Motors 

Abrams Instrument Co. 
Adel Precision Products Corp. 
Aero Parts Manufacturing Co., Inc. 
Aero Supply Mfg. Co., Inc. 
Aeronautical Manufacturing Corp. 
Aeronca Aircraft Corp. 
Air Associates, Inc. 
Aircraft & Marine Specialty Co. 
All American Aircraft Products, Inc. 
Allied Control Co. Inc. 
American Chain & Cable Co., Inc. 
The Apex Machine & Tool Co. 
Arens Controls, Inc. 
Automatic Electric Co. 
Baldwin-Duckworth Div .. of Chain 

Belt Co. 
Barber-Colman Co. 
Breeze Corporations, Inc. 
Burklyn Co. 
Chicago Pneumatic Tool Co. 
C;. P. Clare & Co. 
Cook Electric Co.· 
Cunningham-Hall Aircraft Corp. 
Diamond Chain & Mfg. Co. 
Dix Mfg. Co. 
Durakool, Inc. . 
Dycer Aviation Supplies 
Eclipse Aviation Div.; Bendix Avia­

tion Corp. 

Eggelhof Engineers 
The Electric Auto-Lite Co., Bay Mfg. 

Div. 
Fenwal, Inc. 
Geo. J. Fix Co. 
Julien P. Friez & Sons, Div. Bendix 

Aviation Corp. 
The Fulton Sylphon Co. 
General Aviation Equipment Co., Inc. 
General Controls Co. 
General Electric Co. 
The Hardware Specialties Mfg. Co. 
The Hart Manufacturng Co. 
Harvill Corp. 
Robert Hetherington & Son, Inc. 
Hyland Machine Co. 
The Imperial Brass Manufacturing 

Co. 
I. J acoel Cable Splicing Equipment 

Co. 
Klemm Automotive Products Co. 
The Langley Instrument & Machine 

Co. 
Lasalco, Inc. 
Lear A via, Inc. 
Macwhyte Co. 
Mall Tool Co. 
Molded Insulation Co. 
Moore-Eastwood & Co. 
National Machine Products 
Pioneer Instrument Div., Bendix 

.. A via ton Corp. 
Precision Products, Inc. 
Pump Engineering Service Corp. 
Richland Auto Parts Co. 
Rochester Ropes, Inc. 
John A. Roebling's Sons Co. 
Shakespeare Products Co. 
Simmonds Aerocessories, Inc. 
South Shore Machine & Tool Works, 

Inc. 
Sperry Products, Inc. 
C. J. Tagliabue Mfg. Co. 
Taylor Fibre Co. 
Tennessee Aircraft, Inc. 
Thompson Products, Inc. 
The Toledo Standard Commutator 

Co. 
United Aircraft Products, _Inc. 
Vapor Car Heating Co., Inc. 
Vega Aircraft Corp. 
Voges Mfg. Co., Inc. 

, I 
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Manufactur ers 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. 

Flexible Shaft and Case Assem­

blies • AeroAex Jr. Flexible 

Instrument Lines. 

Tachometer, Fuel Pump 

and Remote Control 

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 Steel Division: Pioneers 
in the design and development 
of stainless steel structures and 

fabricated products. 
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(Controls) Continued 
Weltronic Co. 
White-Rodgers Electric Co. 
S. S. White Dental Mfg.- Co. 

. The Whitney Chain & Mfg. Co. 
Woodward Governor Co. 

CONTROL STICKS & 
WHEELS 

Aeronca Aircraft Corp. 
Aircraft Specialties Co. 
All American Aircraft Products, Inc. 
American Hard Rubber Co. 
American Tube Bending Co., Inc. 
Dural Rubber Co. 
The Electric Auto-Lite Co., Bay Mfg. 

Div. 
General Aircraft Supply Corp. 
Guardian Electric Manufacturing Co. 
The Hardware Specialties Mfg. Co. 
Harvey Machine Co. 
The Lobdell-Emery Manufacturing 

Co. 
Karl Ort 
Scott Aviation Corp. 
Troyer Aircraft 
United States Rubber Co. 
Vega Aircraft Corp. 
Voges Mfg. Co., Inc. 

COVERS 

Aero Parts Manufacturing Co., Inc. 
Aeronca Aircraft Corp. 
Cluff Fabric Products 
Plastics Depts., E. I. Du Pont de 

Nemours & Co. 
General Aircraft Supply Corp. 
The Hardware Specialties Mfg. Co. 
Harlow Aircraft Co. 
Heath Co. 
Lite-¥fg. Co. 
:M:ellus Brothers & Co. 
Monarch Metal Weatherstrip Corp. 
Karl Ort 
Perry Aircraft Products Corp. 
Timm Aircraft Corp. 
Vega Aircraft Corp. 
Wilber & Son 
Worcester Stamped Metal Co. 

I 

COWLINGS 

Aero Parts Manufacturing Co., Inc. 
Aero Trades Co. 
Aeronca Aircraft Corp . 
Aircraft Components, Inc. 
All American Aircraft Products, Inc. 
American Central Manufacturing 

Corp. 
Atlantic India Rubber Works, Inc. 
The Benson Manufacturing Co. 
Boots Aircraft Nut Corp. 
Buhl Stamping Co. 
Charles W. Carll Sons 
A. T. Case Co. 
Detroit Sheet Metal Works 
Plastics Dept., E. I. Du Pont de N e-

m ours & Co. 
Edo Aircraft Corp. 
Engel Aircraft Specialties 
General Aircraft Equipment, Inc. 
Guiberson Diesel Engine Co. 
Hardman Aircraft Products, Inc. 
The Hardware Specialties Mfg. Co. 
Harlow Aircraft Co. 
Harvey Machine Co. 
Hayes Manufacturing Corp. 
Hill Aircraft Streamliners Co. 
Lyon Metal Products, Inc. 
Perry Aircraft Products Corp. 
Pollak Manufacturing Co. 
Radel Leather Mfg. Co. 
Roberts & Mander Stove Co. 
Solar Aircraft Co. 
Southern California Airparts 
Steel Forming Corp. · 
Tennessee Aircraft, Inc. 
Tietzmann Engineering Co. 
Timm Aircraft Corp. 
The Variety Aircraft Corp. 
Vega Aircraft Corp. 

CYLINDER 
DEFLECTORS, 

BAFFL:tS, BRACKETS 

Aero Parts Manufacturing Co., Inc. 
Aero ·Trades Co. 
Aeronca Aircraft Corp. 
American Aluminum Ware Co: 
Baltic Metal Products Co. 

· Buhl Stamping Co • 

.I 
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PRACTICAL DATA FOR PRESENT PROBLEMS 
Here arc two books designed to help 
u ser s of llloly bdenum steels and 
irons to conserve all a lloying cle­
m ents , and possibly steel and iron, 
by getting the most in the way of 
strength, toughness and w ear r e­
s istan ce with the lowest alloy con­
t ent. 
"1\lOLYBDENUJ\l IN STEEL" cov­
e rs the fundamental metallurgy of 
lllolybdenum steels. Heat treatment 

Clima 
soo r· 

-physical properties-applications 
-of a number of these steels are 
treated at length. 
"l\IOLYBDENUJ\1 IN CAST ffiON" 
covers the effect of l\Iolybdcnum in 
gray iron, giving su ggested analyses 
for practical applications and de­
tailed discu ssion of high strength 
(60,000 p.s .i. and up) irons. 

Both books will gladly be sent 
without charge on request. 
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(Cylinder Deflectors, BafHes, 
Brackets) Contitzued 

Buick Motor Div. 
Continental-Diamond Fibre Co. 
Engel Aircraft Specialties 
Guiberson Diesel Engine Co. 
C. M. Hall Lamp Co. 
Hardman Aircraft Products, Inc. 
Pneumatic Drop Hammer Co. 
Solar Aircraft Co. 
Technical Ply-Woods 
Tennessee Aircraft, Inc. 
Timm Aircraft Corp. 
Twin City Tool Co. 
Tyson Roller Bearing Corp. 
Vega Aircraft Corp. 
Voges Mfg. Co., Inc. 
Wliitehead Stamping Co. 
Worcester Pressed Steel Co .. 

DEHYDRATED 
PACKING 

Davison Chemical Corp. 

DE-ICER EQUIPMENT 

Adel Precision Products Corp. 
Air Associates, Inc. 
Aircraft Components, Inc. 
Aircraft Specialties Co. 
The Aro Equipment Corp. 
The Automatic Electrical Devices Co. 
Bellanca Aircraft Corp. 
Bertea Products 
The Boston Auto Gage Co. 
Century Aircraft Co. 
Chicago Metal Hose Corp. 
Clarostat Mfg. Co., Inc. 
Eclipse Aviation Div,, Bendix Avia-

tion Corp. 
Firestone Aircraft Co. 
The Fostoria Pressed Steel Corp. 
General Controls Co. 
The B. F. Goodrich Co., Aeronautical 

Div. 
Hayes Manufacturing Corp. 
The Imperial Brass Manufacturing 

Co. 
The Marquette Metal Products Co. 
Mercury Aircraft, Inc. 
Pacific-Airmax Corp. 

The Parker Appliance Co. 
Pittsburgh Plate Glass Co. 
Pump Engineering Service Corp. 
Solar Aircraft Co. 
Steel Forming Corp. 
Voges Mfg. Co., Inc. 
Wico Electric Co. 

DYNAMOTORS 

Aeronautical Radio Mfg. Co. 
Carter Motor Co. 
Clayton Manufacturing Co. 
Eclipse Aviation Div., Bendix Avia-

tion Corp. 
Electronic Laboratories, Inc. 
General Armature Corp. 
The Leland Electric Co. 
Pioneer Gen-E-Motors 
Quality Electric Co. 
Robbins & Myers, Inc. 
The Toledo Standard Commutator 

Co. 
Westinghouse Electric & Manufactur­

ing Co. 

ELECTRICAL 
EQUIPMENT 

Aeronautical Manufacturing Corp. 
Air ··Associates, Inc. 
Aircraft & Marine Specialty Co. 
Allen Electric & Equipment Co. 
American Bosch Corp. 
American Gas Accumulator Co. 
American Phenolic Corp. 
R. B. Annis Co. 
Appleton Electric Co. 
The M. B. Austin Co. 
Automatic Electric Co. 
The Automatic Electrical Devices Co. 
B. H. Aircraft Co. 
Baker & Co., Inc. 
Belden Manufacturing Co. 
The Benwood Linze Co. 
Boston Insulated Wire & Cable Co. 
Burndy Engineering Co., Inc .. 
Bussman Mfg. Co. 
Cannon Electrical Developmen£ Co. 
Champion Aviation Products Co: 
Circo Products Co. 
C. P. Clare & Co. 
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ALL-WEATHER WINDSHIELD WIPER 
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W/111 THIS COMPLETE L/NE 

Li ght-we ight prec is ion­
bala nce G-E a irc raft mo­
tors are made from 1/ 200 
to 7 hp . Speeds range 
from 1750 to 7500 rpm. 
Series-, CO IHpound-, o r 
shunt-wound, they meet 
various app li cations . 
::-:ltandard Air Corps flange 
mounting styles 2 to 4 . 

. \! t ho ugh it's Slnnll , the 
G-f Swltchette has double­
break co ntact construc­
tion . It we ighs only Y:J 
ounce and measures 1% 
hy Yz by g in . ~ade 
in single or twO-CII'C'tll t 
form. One co ntnc t nor­
lllally ope n- one closed ; 
or vice versa. 

~ 

ITS EASY TO BUY 

Excellent commutat io n 
unde r the most unfavor­
abl e co ndition s makes 
Genera l E lec tric gener­
ators for aircraft a de­
pendable so urce of elec­
tric power. They com­
bine light \\·eight with n. 
high output. 

Dynamotor contactor-will 
handle an imush of 500 
amperes at S2 volts. It 
operu tes on either 12 or 
2<1 volts, d-e. Provides 
one single-pole normally 
open contact ; hn s a 50-
ampere rating based on 
KEMA 8-l1our tes t. 

Dynamotors are eH'ecti , ·e 
for prov iding the voltage 
necessary for rad io opera­
tio n. They a re light, co m­
pa ct, a nd effi c ient and 
de li ver high output~. ( ;_E 
experie nce in building 
s t a nd a rd and s p ec ial 
dy namotor is a~s urancc 
of reliab le service. 

Limit switch, light in weight, 
e~pec i a lly des ig ned for 
aircmft itpplicatio ns . It 
is sma ll and ha s snap-ac­
tion double-brenk co n­
tacts that. g ive the switch 
a high-cmrent rating. It 
is s ui ta hle for np'f:l lieatio ns 
where vibration is se\·ere. 
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OF PfAIIE Et;VIPMENT 
F~OM~E~ 

Voltage regulators to ma in­
lain correct vol tage. a nd 
relays to ·ontrol gener­
a tor fl o11·, complete t he 
elec tric "en era l ing sys­
te m. 

I 
General Electric engineering helped promote these develop­
ments; a lso laboratory testing equipment. G-E dynamom­
eters and testing equipment are a vailable to meet any 
req uire men t.s . 

. \ ccurate ind ication. are pr "· idee! from remote sta tions wi th G.E. selsyns, each or 
whi ch consist of an ind icntnr unci a tra n ~mi tter . They a re pa rticularly well adapted 
to a in :ra ft since t hey nre compact (a s ma n.v ns four ind ications ca n be incorporated 
0 11 a 2 ;74 -i n. d ia l), ligh t in weig h t, a nd co nsume lit t ie po" ·er . They opernte directly 
fro m t he 12- or 2.-!-volt d-e p ri mary ai rcraft system. The inclicator shown is typical of 
t he line which includes instruments to indicate position, pressure, a nd liquid level. 
In the electrically heated flying suit fo r high a lt itude !:ly ing, a lso engineered by G.E .. 
res istance \\"ires, co nt rolled by ciga rette-si zed th ermostats e mhedcled in the ma terial. 
keep tempera ture constan t. Boots, gloves, a nd suit a re connectc>d separately. 

GENERAL. ELECTR~,~ 
SCHENECTADY, N.Y. 
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(Electrical Equipment) Contillfted 
Clarostat Mfg. Co., Inc. 
Cleveland Tungsten, Inc. 
Cole-Hersee Co. 
Collyer Insulated Wire Co. 
Colt's Patent Fire Arms Manufac-

turing Co. 
Cook Electric Co. 
Cosco Manufacturing Co. 
The R. W. Cramer Co., Inc. 
The Crescent Co. 
Crescent Insulated Wire & Cable Co. 
Curtis Lighting, Inc. 
Cutler-Hammer, Inc. 
Dejur-Amsco Corp. 
Drake Manufacturing Co. 
Driver-Harris Co. 
Durakool, Inc. 
Eastern Air Devices, Inc. 
Eclipse Aviation Div., Bendix Avia­

tion Corp. 
The Electric Auto-Lite Co., Bay Mfg. 

Div. 
The Electric Auto-Lite Co., Wire 

Div.. 
Fairbanks, Morse & Co. 
Federal A. C .. Switch Corp. 
Fenwal, Inc. 
Fibre Conduit Co. 
The Fostoria Pressed Steel Corp. 
General Electric . Co. 
Guardian Electric Manufacturing Co. 
C. M. Hall Lamp Co. 
Hardwick, Hindle, Inc. 
The Hart Manufacturing Co. 
Harvey Machine Co. 
Heinemann Circuit Breaker Co. 
Henger Seltzer Co. 
Hevi Duty Electric Co. 
International Resistance Co. 
Justrite Manufacturing Co. 
Kellogg Switchboard & Supply Co. 
Kenyon Transformer Co., Inc. 
Lear Avia, Inc. 
The Leece-Neville Co. 
The Leland Electric Co. 
Chas. F. L'Hommedieu & Sons Co. 
Littelfuse, Inc. 
P. R. Mallory & Co., Inc. 
Molded Insulation Co. 
The New Haven Clock Co. 
North American Electric Lamp Co. 

Ohmite Manufacturing Co. 
Operadio Manufacturing Co. 
Karl Ort 
Owens-Corning Fibergl\5 Corp. 
Packard Electric Div., General Mo-

tors Corp. 
Joseph Pollak Corp. 
Poulsen & Nardon, Inc. 
H. P. Preis Engraving Machine Co. 
R-B-M Manufacturing Co. 
Radio Condenser Co. 
Radio Frequency Laboratories, Inc. 
Robbins & Myers Inc. 
Rockbestos Products Corp. 
A. W. Rosen & Co. 
Seamlex Co., Inc. 
Searle Aero Industries, Inc. 
The Sound Scriber Corp. 
Special Machine Tool Engineering 

Works 
Spencer Thermostat Co. 
SquareD Co. 
The Standard Electric Time Co. 
Sterling Electric Motors, Inc. 
Technical Products Co. 
Televiso Products, Inc. 
Tietzmann Engineering Co. 
Tingley Reliance Rubber Corp. 
The Toledo Standard Commutator 

Co. 
United Aircraft Products, Inc. 
The United States 'Graphite Co. 
United States Rubber Co. 
Vega Aircraft Corp. 
The Ward Products Corp. 
Westinghouse Electric & Manufactur-

ing Co: 

Auxiliary Motors 

Air Associates, Inc. 
Baldor Electric Co. 
Barber-Colman Co. 
Beckett Electric Co., Inc. 
Bertea Products 
Bodine Electric Co. 
. Carter Motor Co. 
Chicago Pneumatic Tool Co. 
Delco Products Div., General Motors 

Corp. . •. 
Diamond Chain & Mfg. Co. 
The Dumore Co . 

. -

' 
.I 
), 

~ 
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2Jl00 HORSEPOWER! 
- THE GEARS 

High prec1s1on parts 
made by Foote Bros. 
Gear and Machine 
G:orporatlon for the 
Pratt and Whitney 

"Twin Wasp." 

MUST BE GOOD 

NOT so long ago, : -ngines of 200 or 300 h.p. 
were considered miracles of packaged energy. 
Then under the stern demand of war, power went 
up and up and up-500 h.p., 1,000, 2,000-and 
the end is still nowhere in sight. To transmit these 
loads requires gears so light in weight, of such ex­
treme precision that they may well be considered 
a laboratory product. But a vast air program calls 
for gears in such quantities that only mass produc­
tion methods can meet the demand. 

How Foote Bros. solved the problem of trans­
lating laboratory techniques into full scale produc­
tion is a story that cannot be told until after the 
war. But the proof is the Pratt and \Xthicney 
powered aircraft that are bringing the impact of 
war to the enemy. 

"\X/ hen the war is won, the experience gained in 
the manufacture of gears for aircraft engines can 
be applied to the making of gears for any product 
where extremely close tolerances can aid in assur­
ing better performance or greater economy. 

FOOTE BROS. GEAR AND MACHINE CORPORATION 
5225 South Western Boulevard • Chicago, Illinois 
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AUXILIARY 

Lawrance Auxiliary Power Plant 
Model 75 B 

~ 
- ALOF T 

Lawrance Auxiliary Power Plants, in­
stalled in bombers of the U.S. Navy are 
portable powerhouses which make it pos­
sible for these huge aircraft to carry a 
self-contained source of vital electricity 
with them wherever they go. Afloat or 
aloft, Lawrance Power is available at the 
touch of a switch -power to operate galley 
hot plate, lights, heat, radio, gun turrets, 
bomb hoists, and main engine starters. 
"Dependable Power by Lawrance" is a 
watchword today in our fighting forces 
on the sea and in the air. 

LAWRANCE ENGINEERING AND RESEARCH 
AUXILIARY POWER 

CORPORATION LINDEN. NEW JERSEY 
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MARINER: •Iartin PB 1 a\·y pa trol bombers are guard­
ing the ealanes again t ubma.rine", urface raiders a nd 
enemy a ircraft ... aro h !ping g t the com·oy t hrough. 

BALTIMORE: Ia r t in :!!: 1 7 R. A. F. medium bombers have 
played a Yi ta l rol e in tb~ or lh African campaigns, ecl ipsing 
t he battle r cords of their predeee __ or, t he Mart in " Maryland." 

MARAUDER: Mart in B-26 Army med ium bombers, carry­
in g eit her bombs or to rpedoe . "truck tell ing blows at Midway, 
the Aleu t ians, IC'w Guin ea, and other fron t . 

In war, or in peace, keep your eye on the 

Martin er.tlill1 Star 
~ 
..... ~ ... 
~ ........ _ .•. 

AIRCRAFT 
Builden of Dep en dable Airc-rctjt Since 1909 

The Glenn L. Martin Company, Baltimore, Maryland, U.~.A. 
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(Auxiliary Motors) Contim1ed 
Eclipse Aviation Div., Bendix Avia-

tion Corp. 
Eicor, Inc. 
Electric Vacuum Cleaner Co., Inc. 
Lear A via, Inc. 
The Leece-Neville Co. 
The Leland Electric Co. 
Owens-Corning Fiberglas Corp. 
Quality Electric Co. 
Robbins & Myers Inc. 
Speed Way Mfg. Co. 
The Toledo Standard Commutator 

Co. 
Westinghouse Electric & Manufac­

turing Co. 

Disconnect Plugs 

Air Associates, Inc. 
Appleton Electric Co. 
Edward F. Aymond Co. 
Beckett Electric Co., Inc. 
The Bryant Electric Co. 
Cannon Electrical Development Co. 
Cole-Hersee Co. 
Cook Electric Co. 
H. A. Douglas Mfg. Co. 
C. M. Hall Lamp Co. 
Kellogg Switchboard & Supply Co. 
Kliegl Bros. Universal Electric Stage 

Lighting Co., Inc. 
Molded Insulation Co. 
Joseph Pollak Corp. 
Pollak Manufacturing Co. 
The Pyle-National Co. 
United-Carr Fastener Corp. 
The Ward Products Corp. 

G en e r a to r·s 

Aeron~utical Radio Mfg. Co. 
Carter Motor Co. 
Champion Aviation Products Co. 
Eclipse Aviation Div., Bendix Avia-

tion Corp. 
General Armature Corp. 
General Electric Co. 
Lear A via, Inc. 
The Leece-N eville Co. 
Chas. F. L'Hommedieu & Sons Co. 
Moore-Eastwood & Co. 

Owens-Corning Fiberglas Corp. 
Pioneer Gen-E-Motors 
Robbins & Myers, Inc. 
The Toledo Standard Commutator 

Co. 
Westinghouse Electric & Manufac­

turing Co. 

Magnetos 

Allied Control Co. Inc. 
American Bosch Corp. 
Eclipse Aviation Div., Bendix Avia-

tion Corp: 
Edison-Splitdorf Corp. 
Eisemann Corp. 
The Electric Auto-Lite Co., Bay Mfg. 

Div. 
Fairbanks, Morse & Co. 
General Electric Co. 
·owens-Corning Fiberglas Corp. 
Scintilla Magneto Div., Bendix Avia-

tion Corp. 
Wico Electric Co. 

Relays 

Automatic Electric Co. 
C. P. Clare & Co. 
Struthers Dunn, Inc. 
General Electric Co. 
The Hart Manufacturing Co. 

Switches. 

Aero Electric Co. 
Aeronautical Radio Mfg. Co. 
Air Associates, Inc. 
Allied Control Co. Inc. 
Beckett Electric Co., Inc. 
Briggs & Stratton Corp. 
The Bryant Electric Co. 
·c. P. Clare & Co. 
Clarostat Mfg. Co., Inc. 
Cole-Hersee Co. 
Colt's Patent Fire Arms· Manufactur-

ing Co ... 
Cook Electric Co. 
The R. W. Cramer Co., Inc. 
Cutler-Hammer, Inc. 
H. A. Douglas Mfg. Co. 
Eclipse Aviation Div., Bendix Avia­

tion ~orp. 

,-
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30 Ounce Miracle 
darlf~S~91?Ut«m 
As aviation engines have grown in 
size and power, one major diJficulty 
h as been the problem of providing 
adequate all-climate starting igni­
tion. Today this problem has been 
solved by American Bosch Induc­
tion Vibrator . . . a simple device 
small enough to put in one's pocket. 
From the Equator to the 
Poles-winter or summer 
-engines in United N a­
tions planes can now start 
in a flash and get into the 
air more quickly. 

* 

Th is development-begun in 
times of peace under the American 
Bosch policy of relentless research 
in every phase of its fi eld-has been 
completed in time to meet intensi­
fied military demand. Broadening 
the potential battle zone of every 
plane in which it is installed, it 

serves the cause of Vic­
tory by helping to open 
new fronts for American 
and Allied air strategy. 

American Bosch Corporation 
Springfield, Mass. 

~ Modern O ·aftsmen in the New England Traditimz ~ 
~AMERICAN BOSCH~ 

AVIATION AN D AUTOMOTIVE ELECTRICAL PRODUCTS . .. FUEL INJECTION EQUIPMENT 
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(Switches) Conti1JW!d 
Eisemann Corp. 
General Electric Co. 
Guardian Electric Manufacturing Co. 
The Hart Manufacturing Co. 
Henger Seltzer Co. 
Robert Hetherington & Son, Inc. 
Kellogg Switchboard. & Supply Co. 
The Leece-Neville Co. 
Littelfuse Inc. 
P. R. Mallory & Co. Inc. 
Micro Switch Corp. 
Molded Insulation Co. 
Mu-Switch Corp. 
Ohmite Manufacturing Co. 
Joseph Pollak Corp. 
Quality Electric Co. 
R-B-M Manufacturing Co. 
Scintilla Magneto Div., Bendix Avia-

tion Corp. 
Shallcross Mfg. Co. 
SquareD Co. 
The Standard Electric Time Co. 
Tietzmann Engineering Co. 
Twin City Tool Co. 
The Ward Products Corp. 
Westinghouse Electric & Manufac-

turing Co. 

Terminals 

Air Associates, Inc. 
The M. B. Austin Co. 
Beckett Electric Co., Inc. 
Belden Manufacturing Co. 
Burndy Engineering Co., Inc. 
Cannon Electrical Development Co. 
Cole-Hersee Co. 
Connecticut Telephone & Electric Co. 
Cook Electric Co. 
H. A. Douglas Mfg. Co. 
Eisemann Corp. 
The Electric Auto-Lite Co., Bay Mfg. 

Div. 
The Electric Auto-Lite Co., Wire 

Div. 
C. M. Hall Lamp Co. 
Kellogg Switchboard & Supply Co. 
Littel fuse Inc. 
Manufacturers Screw Products 
Molded Insulation Co. 
Joseph Pollak Corp. 

H. B. Sherman Mfg. Co. 
The Standard Electric Time Co. 
Twin City Tool Co. 
United-Carr Fastener Corp. 
Vega Aircraft Corp. 
The Ward Products Corp. 
Wolverine Tube Div. of Calumet & 

Hecla Consolidated Copper Co. 

ENGINE MOUNTS 

Aeronca Aircraft Corp. 
Aircraft Components Inc. 
Aircraft Mechanics,. Inc. 
Aircraft Welders Inc. 
American Tube Bending Co., Inc. 
Associated Rubber Products Co. 
Atlantic India Rubber Works, Inc. 
B. H. Aircraft Co. 
The Benson Manufacturing Co. 
Jack Best Mfg. Co. 
Charles W. Carll Sons 
A. T. Case Co. 
The Connecticut Hard Rubber Co. 
Dural Rubber Co. 
Essick Manufacturing Co. 
Goodyear Tire & Rubber Co. 
Hardman Aircraft Products, Inc. 
The Hardware Specialties Mfg. Co. 
Harlow Aircraft Co. 
Harvey Machine· Co. 
Hayes Manufacturing Corp. 
Hockaday-Newby Aircraft, Inc. 
Houdaille-Hershey Corp. 
Carl Hussman-Engineers 
Kellett Autogiro Corp. 
Kropp Forge Co. 
Logan Co. 
The M B Manufacturing Co. 
The Manhattan Rubber Mfg. Div. of 

Raybestos-Manhattan, Inc. 
Motor Rebuilding Specialties 
Natio.nal Aircraft Equipment Co. 
Perry Aircraft Products Corp. 
Seiberling Rubber Co. 
Skylark Manufacturing Co., Inc. 
Southern California Airparts 
Tietzmann Engineering Co. 
Tyson Roller Bearing· Corp: 
United States Rubber Co. 
Universal Building Products Corp. 
Vega Aircraft Corp. 
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ISEMANN "LA" 
~~ 

Precision Engineered for Modern Light .iiircraft 

~ B ecau e th ere can be no u seless weight no wasted space in today's 
airplan es, Eisemann en gin e r s have designed the Model " LA" Aircraft 
Magneto to the mall est dimensions compatible with sure-fire ign ition 
e ffi cien cy_ They have produced an ultra-lightweight, amaz in gly compact 
Magneto you can drpend on to star t and operate efficiently any size 
gasoline-powered engine! 

No wonder Ei emann Aircraft Magne tos a re playing su ch an im­
portant role in modern aviation hi story, as standard or replacement 

units for civilian and military avia tion 
en gines. Eisemann hi gh-performance ac­

inte gral radio shielding 
flame-proof v e ntilation screens 
permane nt lubrication 
integrally cast magnet and shaft 
oversixe platinum contact points 
vibration-proof be arings 
w eighs only 5~ pounds 
for 4, 5 and 6 cylinder e ngines 

cessories are destined to play an even 
greater part in the aviation of tomorrow! 

/") 

E/SEM~· 
...__._ ____ !!11'!!!11!' _ _... 60 EAST 42nd ST., NEW YORK, N.Y. 

Factories at 32 Thirty -third Street and 68 Thirty-fourth Street, Brooklyn, N . Y. 
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(Engine Mounts) C01ztimted 
Voges Mfg. Co., Inc. 
Wallace Supplies Mfg. Co. 
W eltronic Co. 

EXHAUST MANIFOLDS 

Aero Trades Co. 
Aeronca Aircraft Corp. 
Air Craftsmen, Inc. 

. Aircraft Components Inc. 
Aircraft Welders Inc. 
All American Aircraft Products, Inc. 
American Central Manufacturing 

Corp. 
American Tube Bending Co., Inc. 
The Beaton & Corbin Mfg. Co. 
The Benson ·Manufacturing Co. 
Edward G. Budd Manufacturing Co. 
Buhl Stamping Co. 
Charles W. Carll Sons 
Columbia Stamping & Mfg. G:orp. 
Engel Aircraft Specialties 
Guiberson Diesel Engine Co. 
Hardman Aircraft Products, Inc. 
Harvey Machine Co. 
Hayes Manufacturing Corp. 
Inglewood Sheet Metal Works 
F. C. Kent Co. 
Met-L-Wood Corp. 
Perry Aircraft Products Corp. 
Pneumatic Drop Hammer Co. 
Pollak Manufacturing Co. 
Skylark Manufacturing Co., Inc. 
Solar Aircraft Co. 
Steel Forming Corp. 
Vega Aircraft Corp. 
Wallace Supplies Mfg. Co .. 

FABRICS, CLOTHS & 
TAPES 

American Cord. & Webbing Co. Inc. 
Sidney Blumenthal & Co. Inc. 
Bridgeport Fabrics, Inc. 
L. C. Chase & Co., Inc. 
Collins & Aikman Corp. 
F. C. Huyck & Sons 
Industrial Tape Corp. 
The Laidlaw Co., Inc. 
The Landers Corp. 
The Martitt§enour Co. 

The Schwarzenback Huber Co. 
Suncook Mills 
Uxbridge Worsted Co., Inc. 
Wellington Sears Co. 

FASTENERS 

Adel Precision Products Corp. 
Air Associates, Inc. 
Aircraft Parts Development Corp. 
Aircraft Screw Products Co., Inc. 
Aluminum Co. of America 
American Screw Co. 
The M. B. Austin Co. 
Boots Aircraft Nut Corp. 
Bostich, Inc. 
Burklyn Co. 
Camloc Fastener Co. 
Central Screw Co. 
Cherry Rivet Co. 
Cinch· Mfg. Corp. 
Continental Screw Co. 
The Corbin Screw Corp. 
The Dill Mfg. Co. 
Dzus Fastener Co. Inc. 
Elastic Stop Nut Corp. 
General Aircraft Supply Corp. 
L. F. Grammes & Sons, Inc. 
The Hartford Machine Screw Co. 
M. D. Hubbard Spring Co. 
Ideal Clamp Mfg. Co., Inc. 
International Screw Co. 
Keystone Tool & Supply Co. 
Manufacturers Screw Products· 
Mid-State Mfg. Co. 
The Milford Rivet & Machine Co. 
Monarch Metal Weatherstrip Corp. 
The National Screw & Mfg. Co. 
New England Screw Co. 
Karl Ort 
The Palnut Co. 
Perry Aircraft Products Corp. 
Pheoll Manufacturing Co. 
Pollak Manufacturing Co. 
· Prestole Div. 
Products Engineering Co. 
Reed & Prince Mfg. Co. 
Scovill Manufacturing Co. 
Screw Machine Products Co., Inc. 
Simmonds Aerocessories, Inc. 
The Spool Cotton Co., Crown F!is­

tener Div. 

., 
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THE 
GUIBERSON 
AMERICA ' S ONLY 

RADIAL AIR-COOLED 

DIESEL ENGINE 

DIRECT RY E TION 

GUIBERSON DIESEL ENGINE COMPANY * THE GUIBERSON CORPORATION 1 
Datias, Texas Aircr·aft and R ealer ·Divili~n , 
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5~000 LBS . .. PROTECTED BY A THREAD 

A Self-Locking 
Thread 

The Boots Se lf-locking 
Nut is one -pie ce , all­
metal-withstand s se­
ve rest vibration. The se lf-
1 ocking action is ob­
tained by me ans of the 
out-of- phas e locking 
collar connected to the 
lead threads by means 
of a resil ient spring 
me mber. All ax ial play 
is eliminate d. 

I t's mighty impo_rtan t th at th e th reads on the nuts 
which hold together vi tal pa r ts of th e Commando 
troopshi p shou ld be dependable ... th at th ey be 
proo f aga inst eve n th e mos t severe ai_rp lanc 
vib rati on. 

Boo ts All-Metal Self-Lockin N u ts are used on 
th ese larges t o f a ll twin-engined cargo p lanes. 
They a re u naffected b y vib ra ti on-li tera lly "out­
las t th e p lane." 

Boo ts Nu ts weigh less th an o th er self-lockin g 
nu ts ... thus th ey make i t possible lor the Com­
mand o to carry m ore cargo . And they h ave greater 
r eusability in ma in tenance. 

The n ew Boots " R ol-Top " Nut, all-metal, h as 
special advantage for engi ne appli ca ti on . 

BOOTS 
s ., /f-l od:inp N ul-s For Applicatio fl fn All fruJv slriu 

BOOTS AIRCRAFT NUT CORPORATION * GENERAL OffiCES, NEW CANAAN , CONNECTICUT 
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"Swarming down from th e skies, Allied gliders and parachute troops 
captured enemy airfields ... " More and more in the day's news, words 
such as these revea l the vital part that transport and cargo planes are 
playing in the swift invasion of enemy-held areas. 

The Curtiss-Commando, the world's largest twin-engined transport, 
has a leading role in this new ami revolutionary phase of the war. 
These giants of the air telescope weeks into hours and perform prod­
igies in swift movements of men and materiel. 

e:_11 •n~ •• n·•· 
.41RPL.4/VE DIVISION 

427 
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(Fasteners) Continued 
Thompson Aircraft Products Co. 
Thompson Products, Inc. 
Tinnerman Products, Inc. 
Tubular Rivet & Stud Co. 
United-Carr Fastener Corp. 
Vega Aircraft Corp. 
Wallace Engineering Co. 
The Ward Products Corp. 
Western Aeronautical Supply Manu­

facturing Co. 
Whitney Screw Corp. 

FILTERS&STRAINERS 

A C Spark Plug, Div. of General 
Motors 

Adel Precision Products Corp. 
Aero Supply Mfg. Co. Inc. 
Aeronautical Radio Mfg. Co. 
Air Associates, Inc. 
Air-Maze Corp. 
American Air Filter Co., Inc. 
American Central Manufacturing 

Corp. 
S. F. Bowser & Co., Inc. 
Circo Products Co. 
Columbia Stamping & Mfg. Corp. 
Cuno Engineering Corp. 
Dix Mfg. Co. 
Dowty Equipment Corp. 
Eclipse Aviation Div., Bendix Avia-

tion Corp. 
Eggelhof Engineers 
S. G. Frantz Co. Inc. 
Gilbert & Barker Mfg. Co. 
Chas. W. House & Sons, Inc. 
The. Imperial Brass Manufacturing 

Co. 
Industrial Wire Cloth Products Corp. 
Jowein Inc., Aircraft Div. 
Koehler Aircraft Products Co. 
Logan Engineering Co. 
Michigan Wire Cloth Co. 
Karl Ort 
Owens-Corning Fiberglas Corp. 
Perry Aircraft Products Corp. 
Purolator Products, Inc. 
Ripley Manufacturing Co. 
Stayn~w Filter Corp. 
United Aircraft Products, Inc. 
Vega ~ircraft Corp. 

Zenith Carburetor Div., Bendix Avia­
tion Corp. 

FIRE 
EXTINGUISHERS 

American-La France-Foamite Corp. 
C-0-Two Fire Equipment Co. 
Dugas Engineering Corp. 
General Aircraft Supply Corp. 
The General Detroit Corp. 
Walter Kidde & Co., Inc. 
Karl Ort 
Pulmosan Safety Equipment Corp. 
Pyrene Manufacturing Co. 
Rogers Products Co., Inc. 
D. B. Smith & Co. 
M. L. Snyder & Son 
Spray Engineering Co. 
Vega Aircraft Corp. 
Wil-X-Mfg. Corp. 

FIRST AID 
EQUIPMENT 

Air Associates, Inc. 
The Automatic Electrical Devices Co. 
Bauer & Black, Div. of The Kendall 

Co. 
E. D. Bullard Co. 
Burroughs Wellcome & Co., Inc. 
Davis Emergency Equipment Co., Inc. 
First Aid Supply Co. . 
General Aircraft Supply Corp. 
The Goggle Parts Co. 
Mine Safety Appliances Co. 
Karl Ort 
Owens-Corning Fiberglas Corp. 
Pulmosan Safety Equipment Corp. 
M. L. Snyder & Son 

FITTINGS 

A & F Aluminum Products Co. 
Aero Trades Co. 
Aeronautical Manufacturing Corp. 
Aeronca Aircraft Corp. 
Agawam Aircraft Products, Inc. 
Air Associates, Inc. 
Aircraft Hardware Mfg. Co., Inc. 
Aircraft Parts Development Corp. 
Alloys Foundry, Inc. 
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Instrument of War 

· · · and Peace! 
The two-way radiotelephone equip­
ment in which J efferson-Travis has 
pioneered is being used by the United 
Nations on every front, hastening the 
day when its peacetime purposes will 
be again realized as a safeguard, a con­
venience and a business advantage. 

~<P.·~ !lm> 
.JEI'I'ERSON. TRAVIS 

RADIOTELEPHONE EQUIPMENT 

NEW YORK CITY WA SH INGTON, D. C. 

4-9 

* * * * * * * * * * * * * ~----~------------------------1* 

Our 
Pledge ... we shall continue with unabated 

energy to build as conscientiously as 
we have in the past those vital Union­
air parts and fitti ngs that will serve 
to keep the planes of our Army and 

Navy flyi ng. 

JUNCTION BOXES AN D CONDUIT FITTINGS 

UNION AIRCRAFT PRODUCTS CORP. 
NEW Y O RK, N . Y . 

* * * * * * * 
* * * * * * 
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(Fittings) Continued 
Aluminum Co. of America 
American Armament Corp. 
American Chain & Cable Co., Inc. 
American Screw Products 
Associated Foundries & Manufactur-

ers, Inc. 
Breeze Corporations, Inc. 
Chicago Metal Hose Corp. 
Columbia Stamping & Mfg. Corp. 
Cook Electric Co. 
The Cooper Alloy Foundry Co. 
Cunningliam-Hall Aircraft Corp. 
The Dayton Manufacturing Co. 
Diamond Chain & Mfg. Co. 
The Dole Valve Co. 
Dycer Aviation Supplies 
The Electric Auto-Lite Co., Bay Mfg. 

Div. 
Electroline Co. 
Engel Aircraft Specialties 
Ex-Cell-O Corp. 
Fowler Aircraft Co. 
Grinnell Co., Inc. 
The Hardware Specialties Mfg. Co. 
The Hartford Machine Screw Co. 
Harvill Corp. 
Hyland Machine Co. 
The Imperiat Brass Manufacturing 

Co. 
Keystone Tool & Supply Co. 
The M B Manufacturing Co., Inc. 
Macwhyte Co. 
Monarch Metal Weatherstrip Corp. 
Karl Ort 
Packless Metal Products Corp. 
The Parker Appliance Co. 
Perry Aircraft Products Corp. 
Poulsen & Nardon, Inc. 
Reynolds Metals Co. 
John A. Roebling's Sons Co. 
H. B. Sherman Mfg. Co. 
Special Machine Tool Engineering 

Works 
Stewart-Warner Corp. 
Swift Lubricator Co. 
Tennessee Aircraft, Inc. 
Timm Aircraft Corp. 
Union Aircraft Products Corp. 
Vega Aircraft Corp. 
Voges Mfg. Co., Inc. · 
Waldes Koh-I-Noovnc. 

Walker-Turner Co., Inc. 
The Weatherhead Co. 
Weber Showcase & Fixture Co., Inc. 
The Yale & Towne Mfg. Co. 

FLARES 

The Alexander Milburn Co. 
Associated Foundries & Manufactur-

ers, Inc. 
Eagle Parachute Co. 
General Aircraft Supply Corp. 
C. M. Hall Lamp Co. 
Harrington & Richardson Arms Co. 
Harrison Radiator Div., General Mo-

tors Corp . 
. The K D Lamp Co. 
The Kilgore Manufacturing Co., In-

ternational Flare Signal Div. 
New Jersey Fulgent Co., Inc. 
Karl Ort 
Owens-Corning Fiberglas Corp. 
Pacific Scientific Co. 
Pioneer Instrument Div., Bendix 

Aviation Corp. 

FLOATS, SKIIS 

Aero Parts Manufacturing Co., Inc. 
Associated Foundries & Manufactur-

ers, Inc. 
Bellanca .Aircraft Corp. 
Edo Aircraft Corp. 
Federal Aircraft Works 
Goodyear Tire & Rubber Co. 
Hayes Manufacturing Corp. 
Heath Co •. 
Liberty Aircraft Products Corp. 
Mercury Aircraft Inc. 
Karl Ort 
St. Louis Aircraft Corp. 
Tennessee Aircraft, Inc. 
Troyer Aircraft 
United States Plywood Corp. 
Vega Aircraft Corp. · 

FUELS & LUBRICANTS 

Allis-Chalmers Mfg. Co. 
The Atlantic Refining Co. 
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(Fuels and Lubricants) Co1Jti11ued 
Black Bear Co., Inc. 
Andrew Brown Co. 
Celanese Celluloid Corp. 
Galena Oil Corp. 
E. F. Houghton & Co. 
Kendall Refining Co. 
The Parker Appliance Co. 
The Phoenix Oil. Co. 
Shell Oil Co., Inc. 
Shell Oil ·Co., Inc., Aviation Dept. 
Sinclair Refining Co. 
Socony Vacuum Oil Co., Inc. 
Standard Oil Co. of California 
Standard Oil Co. of Kentucky 
Standard Oil Co. of New Jersey 
Stewart-Warner Corp. 
D. A. Stuart Oil Co. 
Sun Oil Co. 
The Texas Co. 
Tide Water Associated Oil Co. 
Valvoline Oil Co. 
Wayne Chemical Products Div. of 

The Wayne Soap Co. 
Wolf's Head Oil Refining Co. 

GASKETS 

Adel Precision Products Corp. 
Alpha Metal & Rolling Mills, Inc. 
Armstrong Cork Co. 
Associated Rubber Products Co. 
Atlantic India Rubber Works, Inc. 
The Automatic Electrical Devices Co. 
Jack Best Mfg. Co. 
The Bowling Green Rubber Co. 
The Connecticut Hard Rubber Co. 
Contine~tal-Diamond Fibre Co. 
Crane Packing Co. 
The Dayton Rubber Mfg. Co. 
Detroit Gasket & Mfg. Co. 
Dodge Cork Co., Inc. 
Dural Rubber Co. 
Felt Products Mfg. Co. 
The Garlock Packing Co. 
The Gasket Manufacturing Co. 
General Aircraft Supply Corp. 
,The B. F. Goodrich Co., Aeronautical 

Div. 
Goodyear Tire & Rubber .Co. 
E. F. Houghton & Co. 
Chas. W. House & Sons, Inc. 

Johns-Manville Sales Corp. 
The Johnson Rubber Co. 
Linear Packing & Rubber Co., Inc. 
McCord Radiator & Mfg. Co. 
The Manhattan Rubber Mfg. Div. of 

Raybestos-Manhattan, Inc. 
Karl Ort 
Owens-Corning Fiberglas Corp. 
Perry Aircraft Products Corp. 
The Presstite Engineering Co. 
Radiator Specialty Co. 
Seiberling Rubber Co. 
M. L. Snyder & Son 
Spaulding Fibre Co., Inc. 
Thiokol Corp. 
Tingley Reliance Rubber Corp. 
Twin City Tool Co. 
United States Rubber Co. 
Vega Aircraft Corp. 
The Vellumoid Co. 
Victor Manufacturing & Gasket Co. 
Virginia Rubatex, Div. Salta Corp. 
R. D. Werner Co., Inc. 
Wilmington Fibre Specialty Co. 

HEATERS 

Acme Electric Heating Co. 
Aeronca Aircraft Corp. 
Air-Craft Equipment Div., Anchor 

Post Fence Co. 
Ajax Electrothermic Corp. 
American Foundry & Furnace Co. 
American Instrument Co. 
Carrier Corp. 
Circo Products Co. 
Clarostat Mfg. Co., Inc. 
Continental Industrial Engineers, Inc. 
Cutler-Hammer, Inc. 
Despatch Oven Co. 
H. A. Douglas Mfg. Co. 
Drayer & Hanson, Inc. 
Eaton Manufacturing Co. 
Engle Aircraft Specialties 
Fisher Furnace Co. 
Harvey Machine Co. 
McQuay, Inc. 
Menasco Manufacturing Co. 
Owens-Corning Fiberglas Corp. 
Pacific-Airmax Corp. 
Perry Aircraft Products Corp. 
Stewart-Warner Corp. 
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h
. uard Stee\ Mrtroft Ports 

N\ot tne n 11l 
with KENNAME ~ ' . 

. -- -JA,o Steel-Cutting (orbtde 
the ACCI!1~ 

• 
Turn ing • bomber l•nd ing ge•r cylin­
d er of SAE 4130 wi th • Style No. 5 
KENNAMET A L tool •t 180 ft . pe r 
mi n., .046" feed, • nd % " d epth of cut. 

Aircraft parts, particularly engine parts, are frequently d ifficult to m1· 
chine because thy are heal treated to IS high IS 405 Brinoll to obtain 
desired physical properties. KENNAMET A L-lipped steel cutting tools, 
however, can machine these hard alloys at practical high speeds and with· 
out excessive craterong or tool wear-as shown by tho following compar· 
alive performance records: 

Rough Boring Engine Liners 
KENNAMET AL-50 piocos por grind of tool, with 5 mins., 53 lOCI, 

machining limo per piece. 
OTHER CARBIDE TOOLS-15 piocos por grind , with 10 mins. m•· 

chinlng time por piece. 

Facing Engine Cylinder Sleeves 
KENNAMET AL-140 ft./min. cutting speed, 
HIGH SPEED STEEL-52 ft./min . cutting speed. 

Turning Outside Diameter of Retractor Tubes 
(SAE X4130 hut treated to 40-42 Rockwell C) 
KENNA MET AL-256 rpm., 500 pieces per grind, Rnc Rnlsh ob· 

tained. 
HIGH SPEED STEEL-4 limos longer machining lime , ~ as m1ny 

pieces per grind . 

Boring Aircraft Struts 
(SAE 4150 hoallruled to 402 Brinoll) 
KENNAMETAL-Roughing cui: Speed 125 ft. / min ., food .014", 

depth of cut , >16". Finishing cut: Speed, 150 ft. / min ., feed, .014" , 
depth of cut, .01 0". 

HIGH SPEED STEEL-The motorial was too hard to mach ine with 
high speed steel. 

OTHER CARBIDES-Another carbide tool failed completely, 
PROMPT DELIVERIES OF STANDARD TOOLS 

You can got prompt deliveries, and save money, by ordering Standard or 
ModiAed Standard KENNAMET AL tools and blanks. Writofor Catalog 
No. 43B listing speciRcatlons and prices. 
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(Heaters) Continued 
B. F. Sturtevant Co. 
Surface Combustion, Div. of General 

Properties, Inc. 
Utility Fan Corp. 
Vapor Car Heating Co., Inc. 
Vega Aircraft Corp. 
Westinghouse Electric & Manufactur­

ing Co. 
Edwin L. Wiegand Co. 
Winchester Repeating Arms Co., Div. 

of Western Cartridge Co. 
Young Radiator Co. 

HOSE CLAMPS & 
HOSE FITTINGS 

Actus Products Corp. 
Adel Precision Products Corp. 
Aero-Coupling Corp. 
Aero Trades Co. 
J\eroquip Corp. 
Air Associates, Inc. 
Aircraft Components Inc. 
Aircra:£t Standard Parts Co. 
Automotive Rubber Co. 
Chicago Metal Hose Corp. 
The Corbin Screw Corp. 
The De Vilbiss Co. 
Goddard-Jackson Co. 
!Joodyear Tire & Rubber Co. 
Ideal Clamp Mfg. Co., Inc. 
Independent Pneumatic Tool Co. 
Karl Ort 
Perry Aircraft Products Corp. 
Photo Record Equipment Co. 
A. Schrader's Son, Div •.. of Scovill 

Manufacturing Co., Inc. 
Screw Machine Products Co., Inc. 
Seamlex Co., Inc. 
H. B. Sherman Mfg. Co. 
M. L. Snyder & Son 
Steel Forming Corp. 
Swift Lubricator Co. 
Tietzmann Engineering Co. 
Vega Aircraft Corp. 
Voges Mfg. Co .. Inc. 
Walker-Turner Co., Inc. 
The Ward Products Corp. 
'The Weatherhead Co. 
·Wifft;l<: Manufacturing Co. 

HYDRAULIC 
CONTROLS & 
ASSEMBLIES 

A & F Aluminum Products Co. 
Adel Precision Products Corp. 
Aeronautical Manufacturing Corp. 
Aeroquip Corp. 
Air Associates, Inc. 
Aircraft Accessories Corp. 
Aircraft Accessories Corp. of Mo. 
Aircraft. Engineering Products Inc. 
Aircraft Specialties Co. 
All American Aircraft Products, Inc. 
The Aro Equipment Corp. 
Associated Foundries & Manufactur-

ers, Inc. 
Atlantic Diesel Corp. 
Bendix Aviation, Ltd. 
Blackhawk Mfg. Co. 
Burklyn Co. 
Century Aircraft Co. 
Chicago Pneumatic Tool Co. 
Cook Electric Co. 
Cosco Manufacturing Co. 
Denison Engineering Co. 
Diamond Chain & Mfg. Co. 
Dix Mfg. Co. 
The Dole Valve Co. 
Dowty Equipment Corp. 
Eclipse Aviation Div., Bendix Avia-

tion Corp. 
Electrol Inc. 
Fleetwings, Inc. 
Flex-0-Tube Co. 

·The Gabriel Co. 
General Controls Co. 
Harvill Corp. · 
Hoof Products Co. 
Houdaille-Hershey Corp. 
The Hydraulic Press Mfg. Co. 
Interstate Aircraft & Engineering 

Corp. 
F. C. Kent Co. 
Menasco Manufacturing Co. 
National Machine Products 
The Ohio Piston Co. 
Pacific Aviation Inc. 
The Parker Appliance Co. 
-Photo Record Equipment Co. 
Ptimp Engineering Service Corp. 
REF Aircraft-Corp. 

__ ....... 
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WITH "all-ou!'' for victory, Weather­
head is answering the need of 

the hour with dependable aircraft 
accessory equipment 

Each airplane part that Weather­
head produces has been engineered 
not only for performance but also 
for speed in production to meet the 
need so essential today. These parts 
include Dural Tube and Pipe Fittings, 
and High, Medium and Low Pressure 
Flexible Hydraulic Hose Assemblies; 
also Vacuum Selector and Check 
Valves; Hydraulic Check Valves; 
and Hydraulic Actuating Cylinders. 

Weatherhead airplane parts are 
manufactured to Air Corps, Navy or 
"AN" specifications in regular ac­
cepted sizes as standard production. 

THE WEATHERHEAD COMPANY 
MAIN OFFICE : CLEVELAND, OHIO 

Branch Offices: Detroit, Los Ange le s, Ne w York, St . Louis 
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(Hydraulic Controls & Assemblies) 
Continued 

Saylor Beall Mfg. Co. 
Simmonds Aerocessories, Inc. 
South Shore Machine & Tool Works, 

Inc. 
Special Machine Tool Engineering 

Works 
Sperry Products, Inc. 
The Taylor Machine Co. 
Tubing Seal-Cap, Inc. 
United Aircraft Products, Inc. 
United- States Rubber Co. 
Vard Inc. 
Vega Aircraft Corp. 
Vickers Inc. 
Voges Mfg. Co., Inc. 
The Weatherhead· Co. 
Woodward Governor Co. 
The Yale & Towne Mfg. Co. 

INDIRECT LIGHTING 
SYSTEMS 

Beckett Electric Co., Inc. 
Clarostat Mfg. Co., Inc. 
Curtis Lighting, Inc. 
H. A. Douglas Mfg. Co. 
Electronic Laboratories, Inc. 
The Edwin F. Guth Co. 
C. M. Hall Lamp Co. 
Kliegl Bros. Universal Electric Stag~ 

Lighting Co., Inc. 
Westinghouse Electric & Manufac­

turing Co. 

· INSTRUMENTS 

A C Spark Plug, Div. of General • 
Motors 

Abrams Instrument Co. 
Aeroproducts Manufacturing Co. 
Airchox . Co. Div. of Joyce Aviation 

Inc. 
Aircraft Indicators Co. 
Airsealand Aircraft Inc. 
Allied Control Co. Inc. 
American Paulin System 
R. B. Annis Co. 
Barbour Stockwell Co. 
Bausch & Lomb Optical Co. 
Benrus Watch Co. 

lJ 

The Boston Auto Gage Co. 
S. F. Bowser & Co., Inc. 
Breeze Corporations, Inc. 
The Brown Instrument Co. 
Burton-Rogers Co., Sales Div., Hoyt 

Electrical Instrument Works 
Cambridge Instrument Co., Inc. 
John Chatillon & Sons 
Clarostat Mfg. Co., Inc. 
Clifford Manufacturing Co. 
Consolidated Engineering Corp. 
Cook Electric Co. 
The Corbin Screw Corp. 
Cosco Manufacturing Co. 
Cox & Stevens Aircraft Corp. 
The Dayton Rubber Mfg. Co. 
Dej ur-Amsco Corp. 
Diamond Chain & Mfg. Co. 
H. A. Douglas Mfg. Co. 
Durakool, Inc. 
Eastern Air Devices, Inc. 
Eclipse Aviation Div., Bendix Avia-

tion Corp. 
Edison-Splitdorf Corp. 
Eggelhof Engineers 
Charles Engelhard, Inc. 
Engis Equipment Co. 
The Esterline-Angus Co., Inc. 
Fairchild Aviation Corp. 
Federal Products Corp. 
Julien P. Friez & Sons, Div. Bendix 

Aviation Corp. 
The Fulton Sylphon Co. 
The Gaertner Scientific Corp. 
General Electric Co. 
Gisholt Machine Co. 
Guardian Eiectric Mapufacturing Co. 
W. & L. E. Gurley 
Hathaway Instrument Co. 
Hoyt Electrical Instrument Co. 
Illinois Testing Laboratories, Inc. 
Jack & Heintz Inc. 
Jardur Import Co. 
Kennedy Name Plate Co. 
King-Seeley Corp. 
Kollsman Instrument Div. of Square 

D Co. 
Lear Avia, Inc. 
Leeds & Northrup Co. 
The Liquidometer Corp. 
Littelfuse Inc. 
Longines Wittnauer Watch Co. 

I I 
I' 

I 
( 

I 

'\ 

I' 
' .• '1 
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W HEN a pilot fl ies away on ac­
tion far out to sea, or in the 

deep of night above cloud banks that 
hide the earth . . . 

\XI hat confidence he must place in 
the precision of his instrumen ts ! 

Such confidence K ol lsm a n has 
earned through precision workman­
ship . .. T he highest ski ll human hands 
have yet a ttained in building aircraft 

437 
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(Instruments) Continued 
Lorenzen Industries 
Manning, Maxwell & Moore, Inc. 
TheW. L. Maxson Corp. 
The Meriam Co. 
Molded Insulation Co. 
Moore-Eastwood· & Co. 
National Machine Products 
Tinius Olsen Testing Machine Co. 
Karl Ort 
Pacific Scientific Co. 
Phihidelphia Div., Bendix Aviation 

Corp. 
Photo Record Equipment Co. 
Pioneer Instrument Div., Bendix 

Aviation Corp. 
Precision Tube Co. 
Radio Frequency Laboratories, Inc. 
Rochester Manufacturing Co., Inc. 
~· N. Schwien Engineering Co. 
Scientific Instrument Co. 
Scott Aviation Corp. 
The Service Recorder Co. 
Shallcross Mfg; Co. 
The Sheffield Corp. 
Simmonds Aerocessories, Inc. 
The Sound Scriber Corp. 
Sp~r_ry Gyroscope Co., Inc. 
SquareD Co. 
Standard Aircraft Products, Inc. 
Stewart-Warner Corp. 
Herman H. Sticht Co., Inc. 
C. J. Tagliabue 'Mfg. Co. 
Taylor Instrument Co. 
Taylor Manufacturing Co. 
Televiso Products, Inc. 
Tietzmann Engineering Co. 
United States Gauge Co. 
Vard Inc. 
Voges Mfg. Co., Inc. 
Westinghouse Electric & Manufactur­

ing Co. 
. Weston Electrical Instrument Corp. 
Wheelco Instruments Co. 
David White Co. 

INSULATING 
MATERIALS 

American Hair & Felt Co. 
American Phenolic Corp. 
Armstrong Cork Co. 

·J~ 

Atlantic India Rubber Works, Inc. 
Edward F. Aymond Co. 
Avondale Chemical Co. 
The Barrett Div., Allied Chemical & 

Dye Corp. 
Beckett Electric Co., Inc. 
Burndy Engineering Co., Inc. 
Celanese Celluloid Corp. 
Continental-Diamond Fibre Co. 
Corning Glass Works 
Crane Packing Co. 
Crescent Insulated Wire & Cable Co. 
Durez Plastics & Chemicals, Inc. 
Federal A. C. Switch Corp. 
The Fetters Co., Inc. ~~ 
The Glidden Co. 
Irvington Varnish & Insulator Co. 

'I Johns-Manville Sales Corp. 1 .·~.· 
Mica Insulator Co. . ! 
James Miller Mfg. Co., Inc. 
Molded Insulation Co. 
Nixon Nitration Works 
Karl Ort 
Owens-Corning Fiberglas Corp. 
Pacific-Airmax Corp. 
Radiator Specialty Co. 
Reynolds Metals Co. 
Spaulding Fibre Co., Inc. 
Synthane Corp. 
Taylor Fibre Co. 
United States Rubber Co. 
Uxbridge Worsted Co., Inc. 
Virginia Rubatex, Div. Salta Corp. 
Voges Mfg. Co., Inc. 
R •. D. Werner Co., Inc. 
W~lmington Fibre Specialty Co. 

LANDING & 
NAVIGATION LIGHTS 

American Gas Accumulator Co. 
The Automatic Electrical Devices Co . 
Clarostat Mfg. Co., Inc. 
Corning Glass Works 
Crouse-Hinds Co. 
H. A. Douglas Mfg. Co. 
Federal Telephone & Radio Corp. 
General Aircraft Supply Corp. 
Grimes Mfg. Co. 
The Edwin F. Guth Co. 
C. M. Hall Lamp Co. 
International Stacey Corp. 

! 
.. ~ 

I 

I 
) 
I: ,, 
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Ack-Ack guns that 11see, hear, and think11 

T HE FIRST EARS to hear enemy 
bombers at night are mechanical 

ones in the Sperry-developed Sound 
Locator. Far more sensitive than hu­
man ears, they locate enemy planes 
miles away, determine their exact po­
sition and the direction of their flight. 

This done, the " eyes" of the ack-ack 
guns take over. A battery of 800 mil­
lion beam candle-power Sperry search­
lights, the ·most powerful in the world, 
spotlights each enemy raider automat­
icaily. 

Then the " brain" of the guns, the 
Sperry Universal Director, goes to work. 

Working many times faster than the 

human mind, this uncanny instrument 
calculates firing data and transmits 
them to the anti-aircraft guns electri­
cally. Then a Sperry power-control 
mechanism automatically positions the 
guns on the target. 

The last act in this swift-moving 
drama comes when the men slam home 
the shell and press the tiring lever. 

Anti-aircraft equipment is but one of 
many things which Sperry is producing 
in cooperation with our Army and 
Navy. 

Sperry Gyroscope Company, Inc. 
Brooklyn, New York 

Division of Sperry Corporation 

SPERRY PRECISION ENGINEERS TO AMERICA 
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(Landing & Navigation Lights) 
Continued 

Kopp Glass, Inc. 
Karl Ort 
Radiant Lamp Corp. 
S & M Lamp Co. 
Trippe Manufacturing Co. 
Westinghouse Electric & Manu fac-

turing Co. 

LANDING GEARS 
Aerco Corp. 
Aeronca Aircraft Corp. 
Aircraft Mechanics, Inc. 
Aircraft Welders Inc. 
Angelus Steel Treatinp; Co. 
Atlantic Diesel Corp. 
Atlantic India Rubber Works, Inc. 
Axelson Manufacturing Co. 
Bendix Products Div., Bendix Avia-

tion Corp. 
Century Aircraft Co. 
Cleveland Pneumatic Tool Co. 
Diamond Chain & Mfg. Co. 
Dix Mfg. Co. 
Dowty Equipment Corp. 
Essick Manufacturing Co. 
Foote Bros. Gear & Machine Corp. 
The Gabriel Co .. 
Goodyear Tire & Rubber Co. 
The Hardware Specialties Mfg. Co. 
Houdaille-Hershey Corp. 
Hughes Tool Co. 
Lear A via, Inc. 
Michigan Tool Co. 
National Aircraft Equipment Co. 
Pacific Aviation Inc. 
Perry Aircraft Products Corp. 
Saylor Beall Mfg. Co. 
Skylark Manufacturing Co., Inc. 
A. 0. Smith Corp. 
The Toledo Standard Commutator 

Co. 
Tube Turns 
Tuthill Spring Co. 
United Aircraft Products, Inc. 
Weltronic Co. 

LIFE SAVING 
EQUIPMENT 

Airchox Co. Div. of. Joyce Aviation 
Inc. 

B. H. Aircraft Co. 
Cluff Fabric Products 
Davis Emergency Equipment Co., Inc. 
Dodge Cork Co., Inc. 
Dural Rubber Co. 
Eagle Parachute Co. 
Goodyear Tire & Rubber Co. 
Walter Kidde & Co., Inc. 
Melius Brothers & Co. 
Karl Ort 
A. Schrader's Son, Div. of Scovill 

Manufacturing Co., Inc. 
Seiberli'ng Rubber Co. 
Thiokol Corp. 
United States Rubber Co. 
Wilber & Son 

MACHINE TOOLS 
Abrasive Machine Tool Co. 
The Acromark Corp. 
The Adams Co. 
Aeronautical Manufacturing Corp. 
Aircraft Production Engineers 
American Chain & Cable Co., Inc. 
American Foundry Equipment Co. 
Angelus Steel Treating Co. 
R. B. Annis Co. 
The Aro Equipment Corp. 
Arter Grinding Machine Co. 
Atlas Press Co. 
The A vey Drilling Machine Co. 
Axelson Manufacturing Co. 
The Baird Machine Co. 
Bakewell Manufacturing Co. 
Barber-Colman Co. 
The Bennett Metal Treating Co. 
Blacker Engineering Corp. 
Bostitch, Inc. 
The Bridgeport Safety Emery Wheel 

Co., Inc. 
Briggs-Weaver Machinery Co. 
Brown & Sharpe Mfg. Co. 
Buckeye Tools Corp. 
Buhr Machine Tool Co. 
The Bullard Co. 
C & W Tool Co. 
Chicago Rivet & Machine Co. 
The Cincinnati Lathe & Tool Co. 
Cincinnati Milling & Grinding Ma-

chines, Inc. 
The Cincinnati Planer Co. 
}as. Clark, Jr., Electric Co. 
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LAN DING GEAR 
" BENDIX- PNEUDRAULIC" Shock 
Struts ond "BENDIX" Wheels ond 
Brakes o re important memb ers of 
"The Invisible Crew" o f precision 
equipment which 2 5 Bendi >< Plants 
f rom coast to coast are sp ee ding 
to world battle fronts. 

BENDIX PRODUCTS DIVISION 
of Bendix Aviation Corporation 

South Bend, Indiana 
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(Machine To.ols) Continued 
Clayton Manufacturing Co. 
The Cleveland Automatic Machine 

Co. 
The Cleveland Punch & Shear Works 

Co. 
The Cleveland Tool Engineering Co. 
Consolidated Machine Tool Corp. 
Continental Machines Inc. 
Continental Screw Co. 
Cook Electric Co. 
Cosco Manufacturing Co. 
The Cyril Bath Co. 
Diamond Chain & Mfg. Co. 
Dix Mfg. Co. 
The Dumore Co. 
Durakool, Inc. 
Duro Metal Products Co. 
Engel Aircraft Specialties 
Ex-C:ell-0 Corp. 
Farnham Manufacturing Co. 
Farrel-Birmingham Co., Inc. 
Federal Machine & Welder Co. 
Ferracute Machine Co. 
Fitchburg Grinding Machine Corp. 
The Foote-Burt Co. 
Fowler Aircraft Co. 
Fray Machine Tool Co. 
Gardner Machine Co. 
Gear Grinding Machine Co. 
General Engineering Co. 
General Manufacturing Co. 
The Geometric Tool Co. 
Gisholt Machine Co. 
George Gorton Machine Co. 
Gould & Eberhardt, Inc. 
The Govro-N elson Co. 
G. A. Gray Co. 
Grob Brothers 
The Hall.. Mfg. Co. 
Hammond Machinery Builders, Inc. 
Hannifin Manufacturing Co. 
Harvey Machine Co. · 
The Heald Machine Co. 
The Hendey Machine Co. 
Henry & Wright Mfg. Co. 
Hole Engineering Service 
The Hydraulic Press Mfg. Co. 
International Machine Tool Corp. 
I. Jacoel Cable Splicing· Equipment 

Co. 
Jo~son Tool Co., Inc. 

Frank E. Jones Machinery Corp. 
Kent-Owens Machine Co. 
Keystone Tool & Supply Co. 
Kingsbury Machine Tool Corp. 
W, B. Knight Machy. Co. 
George Koch Sons, Inc. 
L & J Press Co. 
Landis Machine Co. 
H. Leach Machinery Co. 
The R. K. LeBlond Machine Tool Co .. 
The Lees-Bradner Co. 
Lehmann Machine Co. 
Lempco Products Inc. 
Leslie Welding Co. 
The Lodge & Shipley Machine Tool 

Co. 
Logan Engineering Co. 
Magee Sheet Metal Machinery Co. 
Marburg Brothers Inc. 
Metallizing Engineering Co. Inc. 
Michigan Tool Co. 
Micromatic Hone Corp. 
Miller & Crowningshield 
W. K. Millholland Machinery Co. 
The Monarch Machine Tool Co. 
National Broach & Machine Co. 
The National Machinery Co. 
Norton Co. 
Ohio Units 
The Oilgear Co. 
Onsrud Machine Works, Inc. 
The Oster Mfg. Co. 
Pannier Bros. Stamp Co. 
The Parker Appliance Co. 
The Peck, Stow & Wilcox Co. 
Perry Aircraft Products Corp. 
Physicists Research Co. 
Pioneer Engineering & Mfg. Co. 
The Porcupine Co. 
Porter-Cable Machine Co. 
Pratt & Whitney, Div. Niles-Bement-

Pond Co. 
H. P. Preis Engraving Machine Co. 
Preston Machine Tool Sales Co. 
Procunier Safety Chuck Co. 
Products Engineering Co. 
Reed-Prentice Corp. 
Rivett Lathe & Grinder Inc. 
S & M Lamp Co. 
W. ]. Savage Co. 
Schauer Machine Co. 
W. A. Schuyler 
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ACCESSORIES TO CJ;m~ 
From "Take o ff" to land­
ing, on patrol or in co m­
bat, '' ECLIP SE " Aircraft 
Accessori es a re there to 
COM . l AND . At the touch of 
a button or pull of a lever 
th ey perform the ir allotted 
tasks . S ure l y and e ffi­
riently, they start the en­
gines., re trac t landing gear, 
s uppl y electrical power 
for dependable operation 

of radio, lights, and other 
important electrical units. 
They supply suction for 
navigating instruments, 
pressure for De-Icer oper­
ation, operate bomb bay 
doors, control wing flap s 
... and so help guide the 
speedy fighter or powerful 
bomber to still another 
sa fe landing and one 
flight closer to Vi ctory. 

8~ AVIATION ACCESSORIES 

~·M./·· 1 MZ.tl 
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''ECLIPSE" Aircraft Accessories· 
ore important members of "The 
.Invisible Crew" .• . precision 
equipment whi.ch 25 .Be.ndix 
plants from coast to coast ore 
speeding to world b.attle fronts. 

ECLIPSE 

CORPORATION 

New· ·~er.sey . :_ 
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(Machine Tools) Continued 
Seiden Pneumatic Tool Co. 
The Sheffield Corp. 
South Bend Lathe Works 
Southern Engineering Co. Inc. 
The Standard Electrical Tool Co. 
Standard Machinery Co. 
Sundstrand Machine Tool Co. 
Sunnen Products Co. 
The Taft-Peirce Mfg. Co. 
The Tannewitz Works 
Taylor Manufacturing Co. 
Taylor-Hall Welding Corp. 
M. N. Thackaberry 
The Thompson Grinder Co. 
Tietzmann Engineering Co. 
Tubular Rivet & Stud Co. 
U. S. Tool Co. 
Universal Boring Machine Co. 
Vard Inc. 
The John W. Vogler Co., Inc. 
Vonnegut Moulder Corp. 
Walker-Turner Co., Inc. 
Wallace Supplies Mfg. Co. 
Baxter D. Whitney & Son Inc. 
Wittek Manufacturing Co. 
The Yoder Co. 

MACHINERY & 
MACHINE PARTS 

American Machine & Metals, ·Inc. 
E. W. Bliss Co. 
Detroit Surfacing Machine Co. 
Engineering & Research Corp. 
Farrei-Birmingham Co., Inc. 
The Geometric Tool Co. 
Tinius Olsen Testing Machine Co. 
H. P. Preis Engraving Machi'!e Co. 

MANIFOLDS 

Aero Trades Co. 
Aircraft Components Inc. 
Aircraft Engineering Products Inc. 
All American Aircraft Products, Inc. 
American Tube Bending Co., Inc. 
B. H. Aircraft Co. 
Breeze Corporations, Inc. 
Buhl Stamping Co. 

. Engel Aircraft Specialties 
Guiberson Diesel Engine Co. 

F. C. Kent Co. 
Marman Products Co. 
Perry Aircraft Products Corp. 
Pollak Manufacturing Co. 
Solar Aircraft Co. 
Tennessee Aircraft, Inc. 
Vega Aircraft Corp. 
Wallace Supplies Mfg. Co. 
Weimer Metal Crafts Corp. 

MISC. ENGINE 
EQUIPMENT 

Ace Manufacturing Corp. 
Aeronautical Products, Inc. 
Aircraft & Marine Specialty Co. 
Aircraft Engineering Products Inc. 
Aircraft Screw Products Co., Inc. 
Airesearch Manufacturing Co. 
AU-Weather Springs 
Allen Electric & Equipment Co. 
American Airport Equipment Co. 
American Bosch Corp. 
American Tube Bending Co., Inc. 
The Bowling Green Rubber Co. 
T. M. Chapman's Sons Co. 
Circo Products Co. 
Clifford Manufacturing Co. 
Dix Mfg. Co. 
Eaton Manufacturing Co. 
Eggelhof Engineers ' 
Farrel-Birmingham Co., Inc. 
Federal Aircraft Works 
Firestone Aircraft Co. 
Geo. ]. Fix Co. 
The Govro-Nelson Co. 
Foote Bros. Gear & Machine Corp. 
The Fulton Sylphon Co. 
The Hartford Machine Screw Co. 
Harvill Corp. 
Indiana Gear Works 
Industrial Wire Cloth Products Corp. 
The Marquette Metal Products Co. 
]. E. Menaugh Co. 
Motor Rebuilding Specialties 
The National Bronze & Aluminum 

Foundry Co. 
The Ohio Piston Co. 
Karl Ort 
Pacific Gear Works of Los Angeles 

· Perry Aircraft ProduCts Corp. 
Precision Products, Inc. 

.. --

I' 

·,J'l. , '\~, 

,/,:, 
·I·' 

I; 

. '• 



DIRECTORY ECTIO 

PIONEERS OF 
11THE INVISIBLE CREW" 

Givin g pilot , navigator and fli ght 
en gineers th e vital data they need is 
th e fun ction of "PIO EER "" In truments. 
Endless re ea rch, development and en· 
gineerin g have gone into the makin g o f 
ever y in trument bearing this famous 
nam e. surance of uniform accuracy 
and dependable operat ion of ' "PIO i" E ER "" 

Instrum ents are th e precision p roduc· 
ti on and skillful assembly and calibra· 
Li on empl oyed in thei r co nstru ction . 
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(Misc. Engine Equipment) 
Continued 

Purolator Products, Inc. 
Richland Auto Parts Co. 
Solar Aircraft Co. 
Staley Manufacturing Corp. 
Superior Tube Co. 
Thompson Products, Inc. 
Tietzmann Engineering Co. 
Tube Turns 
Vega Aircraft Corp. 
Walker-Turner Co., Inc. 
Western Automatic Machine Screw 

Co. 
Whiting Corp. 
The Whitney Chain & Mfg. Co. 
N. A. Woodworth Co. 

MISC. HARDWARE 

The Ac,romark Corp~ 
Aero Screw Co. 
Aero Supply Mfg. Co. Inc. 
Air Associates, Inc. 
Aircraft & Marine Specialty Co. 
Aircraft Hardware Mfg. Co., Inc. 
Aircraft Screw Products Co., Inc. 
A,ircraft Standard Parts Co. 
Airsealand Aircraft Inc. 
The; Allen Manufacturing Co. 
Alloys Foundry, Inc. 
Edward F. Aymond Co. 
The Bennett Metal Treating Co. 
Briggs-Weaver Machinery Co. 
E. W. Carpenter Mfg. Co. 
The .Cleveland Metal Stamping Co. 
Continental Screw Co. 
P & F Corbin 
The Co)"bin Screw Corp. 
The Dayton Manufacturing Co. 
Dycer Aviation Supplies 
The Electric Auto-Lite Co. Bay Mfg D. , . 

IV. 

Fischer Special Mfg. Co. 
The Folmer Graftex Corp. 
L. F. Grammes & Sons, Inc. 
The Hardware Specialties Mfg. Cg. 
The ~artford Machine Screw Co. 
Harvtll Corp. 
John Hassall, Inc. 
High bridge-International Co. 
M.D. Hubbard Spring·_co. 

Hyland Machine Co. 
Kennedy Name Plate Co. 
Keystone Tool & Supply Co. 
Manufacturers Screw Products 
Master Lock Co. 
Monarch Metal Weatherstrip Corp. 
Karl Ort 
] . A. Otterbein 
Victor F. Pastushin Co. 
Penn Rivet Corp. 
Perry Aircraft Products Corp. 
Pollak Manufacturing Co. 
Poulsen & Nardon, Inc. 
Precise Tool & Manufacturing Co. 
Precision Products, Inc. 
Reed & Prince Mfg. Co. 
Republic Steel Corp. 
S & M Lamp Co. 
Sawyer Belt Hook Co. 
Soss Manufacturing Co. 
The Spool Cotton Co., Crown Fas-

tener Div. · -
Stewart-Warner Corp. 
Swift Lubricator Co. 
Tennessee Aircraft, Inc. 
Tietzmann Engineering Co. 
Vega Aircraft Corp. 
The Vlchek Tool Co. 
Voges Mfg. Co., Inc. 
E. R. Wagner Manufacturing Co. 
Waldes Koh-I-Noor Inc. 
Weber Showcase & Fixture Co., Inc. 
Whitehead Stamping Co. 
Wrought Washer.Mfg. Co. 
The Yale & Towne Mfg. Co. 

O .. IL SEALS 

Armstrong Cork Co. 
Arrowhead Rubber Co. 
Associated Rubher Products Co. 
Atlantic India Rubber Works, Inc. 
Jack Best Mfg. Co. 
The Bowling Green Rubber Co. 
Chicago Rawhide Manufac~uring Co. 
Cook Electric Co .. 
Crane Packing Co. 
Dodge Cork Co., Inc. 
Eggelhof Engineers 
Firestone Aircraft Co. 
The Garlock Packing Co. 
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Roaring Power for Rarefied Realms 
Hi gher and hi gher into the 
heave ns roar Am erican fi ght­
e rs a nd bombers. The better 
to blas t the ene m y, they seek 
new ami unsealed heights . And 
on " OEN DIX·SC I NTILLA " 
Aircraft l l! nitio n dcpc ntl :o:; in 
part their success . 

F or in the fr eezin g hulf­
twili ~ht and thin rca ltn of air 
above earth, electri city docs 
s tran ge thin gs . Y c t hi gh-volt­
a ge c urrent ntus t be created 
and controlled . .. to fire acc u­
ratel y- timed sparks f or puis ­
in~ e n gin e po wer. 

En gineered into "BENDIX-

SCfNTfLLA" Aircra ft M ag­
ne tos, B a rnesses a nd Switches 
t o m eet incr usi n gly s trin gent 
needs a re cons t ant. vita l im­
provem en ts, tl1 a t - aid onr 
march to Vict or v. Som e d ay 
they will be em p loyed in con­
que rin g uc w rculms of s pace 
a nd time for the p cuce tirne 
progress o f A via tion. 
''BENDIX-SCINTILLA" Aircra lt Ignition 
Syste ms ore i mporlont members of 
"The Invisible Crew' ' . . . precision in. 
struments, and cont ro ls, which 25 
Bendix p lants from · coast to coa st 
ore speeding to ou r fig hting crews 
on world battle fronts . 
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(Oil Seals) ·contit~ued 
The B. F. Goodrich Co., Aeronautical 

Div. 
Graton & Knight Co. 
E. F. Houghton & Co. 
Chas. W. House & Sons, Inc. 
Johns-Manville Sales Corp. 
Koppers Co., American Hammered 

Piston Ring Div. 
Linear Packing & Rubber Co., Inc. 
McCord Radiator & Mfg. Co. 
The Manhattan Rubber Mfg. Div.- of 

Raybestos-Manhattan, Inc. 
Owens-Coming Fiberglas Corp. 
Permatex Co., Inc. 
Perry Aircraft Products Corp. 
The Presstite Engineering Corp. 
Radiator · Specialty Co. 
Simplex Products Corp. 
Thiokol -Corp. 
Tingley Reliance Rubber Corp. 
The United States Graphite Co. 
~$)r ;:Manufaoturing & Gasket Co. 
~~ester Stamped Metal Co. 

p·AINTS, VARNISHES 
& FINISHES 

Acme White Lead & Color Works 
Adhere, Inc. 
Aluminum Industries, Inc. 
Ault & Wiborg Corp. 
Avondale Chemical Co. 
Tfie Barrett Div ., Allied Chemical & 

Dye Corp. 
Belloil Paint Products Co. 
Berry Brothers 
Black Bear Co., Inc. 
Brooklyn Varnish Mfg. Co., Inc. 
Andrew Brown Co. 
·Cd~nese Celluloid Corp. 
to'Qk Paint & Varnish Co. 
D~r,7Products Mfg. Co. 
Dufez' Plastics & Chemicals, Inc. 
The' Egyptian Lacquer Mfg. Co. 
•W. P. Fuller & Co. 
'General Aircraft Supply Corp. 
The Glidden ·Co. 
lfilo Varnish Corp. ·· 
S. C. Johnson & Son, Inc. 
Jones-Dabney Co.· 
Lowe Bros. Co. 

\) 

The Martin-Senour Co. 
Monsanto Chemical Co. 
Monsanto Chemical Co., Merrimac 

Div. 
Murphy Varnish Co. 
Karl Ort 
Paasche Airbrush Co. 
Perry-Austin Manufacturing Co. 
Pierce & Stevens, Inc. 
Pittsburgh Plate Glass Co. 
Pratt & Lambert, Inc. 
Pyroxylin Products, Inc. 
Randolph Finishing Products Co. 
Roxalin Flexible Finishes Inc. 
Seidlitz Paint & Varnish Co. 
Sewall Paint & Varnish Co. 
Sherwin-Williams Co. 
·Thiokol Corp. 
The Thresher Varnish Co. 
Titanine, Inc. 
United States Varnish Co. 
Valentine & Co., Inc. 
Wailes ·Dove-Hermiston Corp. 
Wesley Lacquer Co. 
The Wilbur & Williams Co. 
Wipe-On Corp. 

PANELS 

Aero Parts Manufacturing Co., Inc. 
Aero Supply Mfg. Co. Inc. 
Aero Trades Co. 
Aeronca Aircraft Corp. 
American Aluminum Ware Co. 
American Central Manufacturing 

Corp. 
Bellanca Aircraft Corp. 
Brasco Manufacturing Co. 
Continental-Diamond Fibre Co. 
Duramold Div. of Fairchild Engine 

& Airplane Corp. 
C. M. Hall Lamp Co. 
Lite Mfg. Co. 
Littelfuse Inc. 
Met-L-Wood Corp. 
Mlca Insulator Co. 
Molded Insulation Co. 
The Murray Corp. of America 
Reynolds Metals Co. 
Rohr Aircraft Corp. 
Spaulding Fibre Co., Inc. 
The Standard Electric Time Co. 



1 l R I ~ 'T RY 

,.\ 5 AMEHICA' S invi n cibl e fighting 
.t\.. crews launch offensives thi s yea r, 
another crew- "The Invisible Crew" 
of "BENDIX" Precision Equipment 
- moves with the m into co mbat. 

Sharing action in the ait· , "The 
Invisible Cre.v" starts mi ghty air­
(~raft engines, feed s them air and fu el 
in the right proportions, provides them 
with timed sparks. It lifts landing gear, 
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opera te s \\'ing fl a p s und bomb-bay 
doors, prevents ice hom forming on 
wings and propellers, guides pilots to 
pi n-points on the planet and cu shions 
their safe landings. 

Th us, "The Invisible Crew" fight s 
on every battle front , as more than 
60,000 Bendix men and women push 
production in ever increasing volume 
to he lp shorten the war. 
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(Panels) Continued 
Stewart-Warner Corp. 
Synthane Corp. 
Technical Ply-Woods 
Timm Aircraft Corp. 
United States Plywood Corp. 
Vega Aircraft Corp. 
The Ward Products Corp. 
Weber Showcase & Fixture Co., Inc. 
Westinghouse Electric & Manufac-

turing ·co. 

PARACHUTES &: 
PARACHUTE PARTS 

Airchox Co., Div. of Joyce Aviation 
Inc. 

Belding Heminway Co. 
Dural Rubber Co. 
Eagle Parachute Co. 
Fowler Aircraft Co. 
General Aircraft Supply Corp. 
Hayes Manufacturing Corp. 
Lite Mfg. Co. 
J. E. Menaugh Co. 
Karl Ort 
Pioneer Parachute Co. Inc. 
Switlik Parachute Co. 
The Washburn Co. 
J. W. Wood Elastic Web Co. 

PARTS 

Aerco Corp. 
Aircraft ·Hardware Mfg. Co., Inc. 
Alpha Metal & Rolling Mills, Inc. 
Ampco Metal, Inc. 
B. H. Aircraft Co. 
Briggs Manufacturing Co. 
Goodyear Aircraft Corp. 
Intercontinent Aircraft Coi"p. 
Jowein Inc., Aircraft Div. 
The Marquette Metal Products Co. 
:Marman Products Co. 
Moore Drop Forging Co. 
Karl Ort 
Penn Rivet Corp. 
Southern Aircraft Corp. 
Spartan Aircraft Co. 
N. A. Woodworth Co. 

Aluminum Parts 

A & F Aluminum Products Co. 
Ace Manufacturing Corp. 
Aero Parts Manufacturing Co., Inc. 
Aero Trades Co. 
Aeronautical Manufacturing Corp. 
Aeronca Aircraft Corp. 
Aeroproducts Manufacturing Co. 
Aeroquip Corp. 
Agawam Aircraft Products, Inc .. 
Air Associates, Inc. 
Aircraft & Marine Specialty Co. 
Aircraft Engineering Products Inc. 
Aircraft Hardware Mfg. Co., Inc. 
Aircraft Parts Development Corp. 
Aircraft Specialties Co. 
Airsealand Aircraft Inc. 
All American Aircraft Products, Inc. 
Aluminum Co. of America 
Aluminum Industries, Inc. 
Aluminum Ladder Co. 
American Aluminum Ware Co. 
American Armament Corp. 
American Screw Products 
Angelus Steel Treating Co. 
The Apex Tool Co., Inc. 
Armstrong Cork Co. 
Associated Foundries & Manufactur-

ers, Inc. 
Atlantic Diesel Corp. 
Automotive Rubber Co. 
Bellanca Aircraft Corp. 
Jack Best Mfg. Co. 
Brasco Manufacturing Co. 
Buhl Stamping Co. 
Buick Motor Div. 
Charles W. Carll Sons 
A. T. Case Co. 
Chicago Rivet & Machine Co. 
Cinch Mfg. Corp. 
The Cleveland Metal Stamping Co. 
Columbia Stamping & Mfg. Corp. 
Compton Metals Co. 
Continental Machines Inc. 
Continental Screw Co. 
Cunningham-Hall Aircraft Corp. 
Curtis Lighting, Inc. 
Dahlstrom Metallic Door Co. 
De Young Bros. Machine Shop 
Doak Aircraft Co.,· Inc. 
Doebler. Die Casting Co. 
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11STROMBERGu lniection Carburetion 
THE STANDARD OF THE INDUSTRY 

M OR E A ' D MO H E U nited Nations' aircraft are being 
equi pped wi th " TRO~IB ERG" Injection Carbure tion 

..• equip men t provecl on fightin "' fronts. 
This pre -eminent pos ition of Stromberg in Av iation t·c­

sults f rom constant r es a rch a nd h ard work. Specia l labo­
r atori es and eq uipment have been developed b y Stromberg 
en,.in eers fo r: st udying ever:y phase of carbur:ctiou fr:om 
air~coop e ntrance to engine int ake m anifold. 

In the d evelopment o f "STROl\lll E RG" Injec tion Car:ln•­
re tio_n, pains~a king _research has pl~ycd a vital par:t. It will 
conlmuc t o f1Ll an Important r:ole Ill future developments. 

BENDIX PRODUCTS DIVISION 
The"STROMBERG" Aircraft Carbure tor is an .... ~;;;~~e~ important member of 0 The Invisible Crew" 
... precision instrum ents, which 25 Be ndix 
plants, coa st to coast, are sp ee ding to our 
fighting crews on w orld battle fronts. 
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Precision-made aircraft parts, destined 
to play havoc with Hitler .and rain hell 
on the streets of Tokio, are Hyland's 
contribution to united effort ... and the 
very ingredients of Victory! Subcon­
tractors to the majority of aircraft com­
panies, the Hyland Machine Company 
rigidly enforces all Army and Navy 
specifications. And each Hyland product 
is made available as fast as conditions 
will permit to speed Axis down-fall. 
Address inquiries: Hyland Machine Co. , Day­
ton , 0. Exporc Represencacive : A v i a cion Equip­
menc & Exporc, Inc., 25 Beaver Sc., New York. 

,

-Hyland emfJ/oyees are jJroud 
~ II:! of tbis flag. It disjJ/ays tbe 

rmitecl loyalty of every tvorker. 

•"' • 

1- ~ 

~ 
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8', -p~ 1:JMUJIII{ 

AVIATION EQUIPM·ENT & EXPO'RT, INC. 
HAS CHANGED ITS NAME TO 

A /fll({))!UJP((}) 
I N C 0 R P 0 R A T E D. 

There has heen no change In 

ORGANIZATION 
PERS~·NNEL 

POLICY 
ADDRESS 

P-HONE NUM18'ER 

So, when you deal with AVJQUiiPO, you are 
dealing with a company you know to be 
well established and definitely reliabl!!!.,... 

A company with a backlo,g of 

TEN YEAR.'$ O·F £X:P£td:ENCE 

A /Yl({))UJP(}) 
INCORPORATED 

25 lEAVER STREET, NEW YORK, N. Y. • Calli•: AVIQUIPO 

LINJCS AMERICAN MANUFACTURERS W1ITH FOR•EIGN AND DOMISTIC MAIIICITI 
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(Aluminum Parts) Conti~~tud 
· Dollin Corp. 
Doolittle Radio Inc. 
Eaton Manufacturing Co. 
Edo Aircraft Corp. 
Engel Aircraft Specialties 
Essick Manufacturing Co. 
Ex-Cell-O Corp. 
Fleetwings Inc. 
The Garlock Packing Co. 
General Aviation Equipment Co., Inc. 
Hardman.Aircraft Products, Inc. 
The Hardware Specialties Mfg. Co. 
Harlow Aircraft Co. 
Harvey Machine Co. 
Harvill Corp. 
Heath Co. 
Henger Seltzer Co. 
Hyland Machine Co. 
The Kawneer Co. 
George Koch Sons, Inc. 
E. Konigslow Stamping & Tool Co. 
Liberty Aircraft Products Corp. 
The Lobdeli-Emery Manufacturing 

Co. 
H. K. Lorentzen, Inc. 
Lyon Metal Products, Inc. 
The M B Manufacturing Co. 
Manlove & Spaulding Mfg. Co. 
Manufacturers Screw Products 
Menasco Manufacturing Co. 
Mercury Aircraft Inc. 
Met-L-Wood Corp. 
Molded Insulation Co. 
Monarch Aluminum Mfg. Co. 
Moore-Eastwood & Co. 
The Murray Corp. of America 
National Aircraft Equipment Co. 
The National Bronze & Aluminum 

Foundry Co. 
National Machine Products 
The Ohio Piston Co. 
Pacific-Airmax Corp. 
The Permold Co. 
Perry Aircraft Products Corp. 
Precision Products, Inc. 
Pressed & Welded Steel Products 

Co., Inc. 
Ray Day Piston Corp. of Detroit 
Revere Copper & Brass Inc. 
Reynolds Metals Co. 
Roberts & Mander Stove Co. 

Rocky Mountain Steel Products, Inc. 
Rohr Aircraft Corp. 
Saylor Beall Mfg. Co. 
Scott Aviation Corp. 
Southern California Airparts 
Special Machine Tool Engineering 

Works 
Steel Forming Corp. 
The Steel Products Engineering Co. 
Teicher Manufacturing Corp. 
Tennessee Aircraft, Inc. 
Thompson Aircraft Products Co. 
Thompson Products, Inc. 
Timm Aircraft Corp. 
Tube Turns 
Tubular Rivet & Stud Co. 
Twin City Tool Co. 
Tyson Roller Bearing Corp. 
Union Aircraft Products Corp. 
Utility Fan Corp. 
The Variety Aircraft Corp. 
Victor Metal Products Corp. 

. Voges Mfg. Co., Inc. 
Wallace Engineering Co. 
The Weatherhead Co. 
The Wellman Bronze & Aluminum 

Co. 
Willard Storage Battery Co. 
Worcester Pressed Steel Co. 
Worcester Stamped Metal Co. 
The Yale & Towne Mfg. Co. 
Zierold Metals Co. 

Cork Parts 

Armstrong Cork Co. 
The Automatic Electrical Devices Co. 
Jack Best Mfg. Co. 
Detroit Gasket & Mfg. Co. 
Dodge Cork Co., Inc. 
Felt Products Mfg. Co. 
Perry Aircraft Products Corp. 
Twin City Tool Co. 
Voges Mfg. Co., Inc. 

Felt Parts 

Armstrong Cork Co. 
The Automatic Electrical Devices Co. 
Automotive Rubber Co. 
Backstay Welt Co. 
Jack Best Mfg. Co. 
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A plane bui\de r sees 
that ingenuity and teamplay can 

save us blood and tears 

T HERE I A NEW electr -
lytic etching technique 

of duplicating templates for 
new-design warplanes. It 
aves 5 weeks in getting a 

ne'v model from blueprints to 
fighting planes on the front. 
The "Northrop group ' de­
veloped this technique, offers 
it to all U . S. plane builders. 

There's a new "Heliarc" 
process by which magnesium 
and certain other alloy metal 
can at last be welded into 
aircraft parts. There's an im­
proved way of cleaning and 
preparing sub-assemblies for 
spot welding. These proc­
esses also have been turned 
by Northrop into the "pool" 
every U. S. plane factory is 

Cree to u e. Into this same 
'all-for-one-one-for-all" pool 

other aircraft builders are 
turning new processes and 
di overies. 

ot onl techniques, but 
production facili ties are now 
bared b the industry. For 

instance beside its own air­
craft, Northrop has been 
making dive bombers de­
signed b another company 
. . . engine nacelles for a 
bomber m.anufacturer . . . 
and tail-as emblies for a fly­
ing boat builder. 

Today all of the aircraft 
builders in the United States 
are working as one. Because 
to do so will save American 
blood and tears. 

NORTHROP AIRCRAFT, Inc. 
NORTHROP FIELD, HAWTHORNE, CALIFORNIA 

MEMDEil AlRCilAFT WAR PROOlJCTION COUNCfL 1 INC. 
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(Felt Parts) Contittued 
The Booth Felt Co. 
Felt Products Mfg. Co. 
The Fetters Co., Inc. 
Chas. W. House & Sons, Inc. 
Perry Aircraft Products Corp. 
Standard Felt Co. 
Twin City Tool Co. 
United States Rubber Co. 

Fibre Parts 

Armstrong Cork Co. 
The Automatic Electrical Devices Co. 
Automotive Rubber Co. 
Edward F. Aymond Co. 
Jack Best Mfg. Co. 
The Cleveland ~etal Stamping Co. 
Columbia Stamping & Mfg. Corp. 
Continental-Diamond Fibre Co. 
Doolittle Radio Inc. 
Felt Products Mfg. Co. 
General Aviation Equipment Co., Inc. 
Los Angeles Stamp & Stationery Co. 
National Aircraft Equipment Co. 
Owens-Corning Fiberglas Corp. 
Perry Aircraft Products Corp. 
Spaulding Fibre Co., Inc. 
Taylor Fibre Co. 
Technical Ply-Woods 
Twin City Tool Co. 
United States Rubber Co. 
The Vellumoid Co. 
Voges Mfg. Co., Inc. 
Wilmington Fibre Specialty Co. 

Leather Parts 

Backstay Welt Co. 
Jack Best Mfg. Co. 
Blanchard Bros. & Lane 
Cleveland Tanning Co. 
The Conneant Leather Co. 
The Garlock Packing Co. 
Graton & Knight Co. 
Hamilton-Wade Co. 
E. F. Houghton & Co. 
Lackawanna Leather Co. 
Radel Leather Mfg. Co. 

. Twin City Tool Co. 

Magnesium Parts 

Aeroproducts Manufacturing Co. 
Agawam Aircraft Products, Inc. 
Aircraft Engineering Products Inc. 
Airsealand Aircraft Inc. 
Aluminum Industries, Inc. 
Aluminum Ladder Co. 
American Magnesium Corp. 
The Apex Tool Co., Inc. 
Associated Foundries & Manufactur-

ers, Inc. 
Atlantic Diesel CorJ'· 
Brasco Manufacturing Co. 
Buick Motor Div. 
The Cleveland Melal Stamping Co. 
Cunningham-Hall Aircraft Corp. 
Doak Aircraft Co., Inc. 
Doebler Die Casting Co. 
The Dow Chemical Co. 
Ex-Cell-O Corp. 
Hardman Aircraft Products, Inc. 
The Hardware Specialties Mfg. Co. 
Harvill Corp. 
Henger Seltzer Co. 
National Aircraft Equipment Co. 
National Machine Products 
The Permold Co. · 
Revere Copper & Brass "Inc. 
Rocky Mountain Steel Products, Inc. 
Special Machine Tool Engineering 

Works 
The Steel Products Engineering Co. 
Tennessee Aircraft, Inc. 
Timm Aircraft Corp. 
Voges Mfg. Co., Inc. 
Wallace Engineering Co. 
The Weatherhead Co. 
The Wellman Bronze & Aluminum 

Co. 
Worcester Pressed Steel Co. 

Plastic Parts 

Aeroproducts Manufacturing Co. 
Aircraft Parts Development Corp. 
American Phenolic Corp. 
Associated Foundries & Manufactur-

ers, Jnc. 
Edward F. Aymond Co. · 1 
Bellanca Aircraft Corp . 
Brasco Manufacturing Co .. 
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Tite fl e :r R adio Shielded I gnition 
H arnesses a re designed and built lor 
all ty pes of aircra ft engines - in the 
conventional d esiAn as well as lvith 
detach able spark plug and m agne to 
l ead s. 

• • • for security in flight 
The widespread preference for 
TITEFLEX Radio Shielded Ignition 
Harnesses always has been b ased 
on their inherent tightness under 
severe conditions of temperature, 
v ibration and altitude. And the re­
cent development by TITEFLEX of 
the UNIMOLD detachable spark 
plug and magneto lead, increases 
this preference still further. 

In the UNIMOLD lead the con­
ductor is molded integrally with 
the two end connections; thus elim­
inating strains and cracks in the 
insulation and minimizing ignition 
failures. Complete informa tion 
gladly sent to builders and design­
ers on request, TITEFLEX Metal 
Hose Co., 520 Frelinghuysen Ave­
nue, Newark, New Jersey. 

~~•~fjiB RADIO SHIELDED 
f~-~~JE ~ IGNITION HARNESSES 

RE G, U .S , PAT . OFF , 



4 ,.8 
.) D LR ECT J...._ 1: . 'E TI ~\! 

*Combin ed \\'l PB Munidons Producdo n Ind ex 

Like the aircraft it makes for our country, the Beech 

organization has demonstrated a high performance 

factor. The graph above indicates the rate-of-climb of 

Beech production in the first year of our total war. 

~CO RPORATI ON 
/JEEC/-ICRArrs ARE DOI N G T il E /H. PART~ IV / CIII"rA . KANSA S, U. S. A . 
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~~'~,a~(JnMuJ~ 
Plaskon 1(e4tfl Trainer Planes 

are tremendously strong and durable 
\Vood, bonded and joined w ith Plaskon 
Resin Adhesive, now is making possible the 
volume production of tremendously stro ng 
a nd durable a irpla nes. Typic a l examples 
are the AT- 10 Trainers now b eing produced 
by, Beech Aircraft Corp., Wich ita, K a nsas. 

Plywood o r lami n ated wood m ade wi th 
Plaskon R es in Ad h es ive is t o u gh, sp li t­
proof, resilient. and fire-resistant. In every 
shear cesc of wood bonded co wood w ich 
Plaskon Resin Adhesive. under a ll cypes 
o f ser vice. the wood fru ls first - the g lue 
line holds! The g lue is waterproof. and 
comple cely resistant co bacteria and fung i. 
P laskon Hoc Press and Cold Press Adhesives 
a re being used in la rge o u antici es for cargo 
pla nes; training planes; 

Plaskon R esi n Adhesives at p r ese n r are 
availa bl e only for rugh-prioriry a pplica­
tions. Plaskon Company, Inc .. 2 1 L Sylvan 
Avenue, Tol edo. Oh10. \Vorld's Lar gesc 
Producers of Urea-Formaldeh yd e R es ins. 

Plaskon Waterproof Resin Adhesives 
1. Ty pe 201-2 (two-pert) end Type 250-2 ready. 
mixed (hardener incorporat·ed) cold-~etting urea 
resi n ad hesive fo r assembl y g luing and lu mber 
lamina tin g. These fu ll y meet the requi re ments of 
Air Co rps Spec. 14110, Navy Aerona utical Spec. 
G-29, Arm y - Navy Aeron au tical Spe c. AN-G -8 
end U.S. Navy Bureau of Ships Spec. 5 2G11 . ' 

2 . Ty pe 107-2 hot-setting urea res in adhesive 
for wa te rproof plywood and genera l bonding 
work on hot-press equ ipm ent. 

merchant ships; suppl )' 
barges; ru rpl a ne propel­
l e rs, fuselages, \vi n gs, 
noses, pilot seats; g liders; 
landing r amps; life rafcs 
and buoys; army skiis; 
pre f a brica ted h o u ses; 
truck bodies; and many 
other wartime jobs. 

RESIN ADHESIVE 

3. Typ e 700 • 2 hot- settin g 
resin adh esive is specifica ll y 
des ign ed for use w ith the 
" bag"mo ldi ng processes for 
making for m e d pl yw ood 
and low-press u re lam ina tes. 
Form ed plywood mod e w ith 
th is adhesive meets all re­
quirements of Army- Navy 
Spe c. AN-NN-P-511b . 

Ptaskon ?"CJ~in - bo1zded lam.inatcd 
wood w ·ing s pa1· of t he Beech A 1"1· ­
craft Corp. AT-10 1'rni11e>'. Root. 
fitti n g s attachm.cnts ha1Jo 25 :: 
greate'l" s tre1zgth than •required. 

P laskon ?"es·in adhesive - bo>1ded 
laminated tuood cente1· sect ·ion 
S"TJar of AT-10 Beechcraft Trainer. 
Th is spm· actua ll11 is bu.ilt of ove-r 

flUO sepm·ate pieces of wood. 
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(Plastic Parts) Conti11ucd 
The Bryant Electric Co. 
Catalin Corp. 
Celanese Celluloid Corp. 
Colt's Patent Fire Arms Mat1ufactur­

ing Co. 
Continental-Diamond Fibre Co. 
E. I. du Pont de Nemours & Co., 

Plastics Dept. 
Duramold Div. of Fairchild Engine 

& Airplane Corp. 
Durez Plastics & Chemicals, Inc. 
The Electric Auto-Lite Co., Bay Mfg. 

Div. 
Erie Resistor Corp. 
The Formica Insulation Co. 
General Aircraft Supply Corp. 
General Aviation Equipment Co., Inc. 
Harvill Corp. 
Heath Co. 
Mica Insulator Co. 
Monsanto Chemical Co. 

· Molded Insulation Co. 
Nixon Nitration Works 
Owens-Corning Fiberglas Corp. 
The Parker Stamp Works, Inc. 
Pittsburgh Plate Glass Co. 
Plaskon Co., Inc. 
Rohm & Haas Co. 
Spaulding Fibre Co., Inc. 
SquareD Co. 
Stricker-Brunhuber Corp. 
Taylor Fibre Co. 
Twin City Tool Co. 
Universal Moulded Products Corp. 
Victor Metal Products Corp. 
Vidal Research Corp. 
Voges Mfg. Co., Inc. 
Weber Showcase & Fixture Co., Inc. 
R. p. Werner Co., Inc. 
Westinghouse Electric & Manufac-

turing Co. 

Plywood Parts 

Aircraft Products & Equipment Corp. 
All American Aircraft Products, Inc. 
Bellanca Aircraft Corp. 
California Panel & Veneer Co. 
Duramold Div. of Fairchild Engine 

& Airplane Corp. 

Fleetwings, Inc. 
Hardman, Peck & Co. 
Harbor Plywood Corp. 
Harvill Corp. 
Haskelite Manufacturing Corp. 
Heath Co. 
Met-L-\-Vood Corp. 
National Aircraft Equipment Co. 
National Aircraft Materials Corp. 
Owens-Corning Fiberglas Corp. 
]. V. G. Posey & Co. 
Roddis Lumber & Veneer Co. 
Technical Ply-Woods 
United States Plywood Corp. 
Universal Moulded Products Corp. 
Vidal Research Corp. 
Weber Showcase & Fixture Co., Inc. 

Rubber Parts 

Armstrong Cork Co. 
Arrowhead Rubber Co. 
Associated Rubber Products Co. 
Atlantic India Rubber \Yorks, Inc. 
Automotive Rubber Co. 
Backstay Welt Co. 
Jack Best Mfg. Co. 
The Bowling Green Rubber Co. 
Bridgeport Fabrics, Inc. 
The Connecticut Hard Rubber Co. 
Detroit Gasket & Mfg. Co. 
Felt Products Mfg. Co. 
Firestone Aircraft Co. 
The Garlock Packing Co. 
The B. F. Goodrich Co., Aeronautical 

Div. 
Goodyear Tire & Rubber Co. 
Hamilton-Wade Co. 
Heath Co. 
The Johnson Rubber Co. 
The Manhattan Rubber Mfg. Div. of 

Raybestos-Manhattan, Inc. 
Owens-Corning Fiberglas Corp. 
Perry .Aircraft Products Corp. 
Seiberling Rubber Co. 
M. L. Snyder & Son 
Thiokol -Corp. 
Tingley Reliance Rubber Corp. 
United States Rubber Co. 
Virginia Riibatex, Div. Salta Corp. 
R. D. Werner Co., Inc. 

I 
.J 
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HOLLOW CORE WELDWOOD PANELS 
Maximum Stiffness 

with Minimum Weight 

I N floor boards, doors, bulkheads, 
chart boards, navigator's tables and 

ocher structures deflection is cri tical 
and the saving of ounces, paramount. 

These rigid units are fabricated to 
specification from manufacturers ' blue­
prints in a USP plant devoted , for more 
than a decade, solely to this type of 
construction-every unit an example 
of that precision workmanship which 
comes only with long experience. 

Weldwood angle irons and "U" chan­
nels for jeep tracks, Flat Aircraft Weld­
wood and Molded* Weldwood are 
likewise made to specification, and 
are characterized by a uniform ity 
which results from thorough knowl­
e~ge of plywood manufacture com­
bmed with scientifically controlled 
machinery and expert personnel. 

Angle irom of If/ oldwood! For we at crit· 
i cal poims i" ligbt·weigbt aJScmblies . 

NEW PLASTIC GLUE 

Weldwood Plas ti c Resin Water· 
proof Glue .. . makes strong, per. 
manent joints. R eadily mi xed with 
cold water. Available in conve· 
ni ent sizes , 1 Ys oz. cans up to 100 
lb. drums. Literature, FREE sam· 
pie on request. 

Hollow core of pa11 el / or bomber floor board, 
showing tight-weigbt cotu tmcrioTJ of e:o:ceptio TJal 
St rength. 

Face of panel, made of Aircraft lrl old wood, 
rl'hidJ is permanemly bonded to top and bot­
tom of core. 

Flat and Molded Weldwood for fuse­
lages, wing-tips, flaps, tail assemblies, 
etc. is hot-press phenolic resin-bonded 
and conforms with Army and N avy 
Speci.fication AN-NN-P-511a. Ir is 
water-, rot-, fungus- and bacteria­
proof and has a favorable strength/ 
weight ratio. 
A capable technical staff is available 
for consultation. 
"Made by the Vidal Process U.S. Pat. No. 2073290. 
UNITED STATES PLYWOOD CORPORATION 

ll7orld's Largo!/ Prod"cer of Plywo od 
New York. N.Y. 

PLASTICS AND WOOD WELDED FOR GOOD 
Weldtt.Jood ir t he f amily fl a me of Pl.:nuaod productJ made by 
Unittd Stairs Pl.rwood Corporation . Wmn·proof f.f/"~fdwood 
.so marled, i.s hmdrd w ith phmo/ formald~Ju·d~ .synth~ti~ 
r~.s i n. Other. (l'f.f.J of wa ter re.siJtant 1-V t!dwood ar~ manu· 
f acturrd uuth extended urea r esin.s and other afpro~d 
hond inJ:. aeentJ. 



DIRECTORY SECTION 

Steel Parts 

Ace Manufacturing Corp. 
Aero Parts Manufacturing Co., Inc. 
Aeronautical Manufacturing Corp. 
Aeroproducts Manufacturing Corp. 
Aeroquip Corp. 
Agawam Aircraft Products, Inc. 
Air Associates, Inc. 
Airco Tool Co. 
Aircraft & Marine Specialty Co. 
Aircraft Engineering Products Inc. 
Aircraft Hardware Mfg. Co., Inc. 
Aircraft Mechanics, Inc. 
Aircraft Parts Development Corp. 
Aircraft Products & Equipment Corp. 
Aircraft Specialties Co. 
Airsealand Aircraft Inc. 
All-Weather Springs 
Alofs Manufacturing Co. 
Aluminum Industries, Inc. 
American Armament Corp. 
American Screw Products 
Angelus Steel Treating Co. 
The Apex Tool Co., Inc. 
Associated Foundries & Manufactur-

ers, Inc. 
Atlantic Diesel Corp. 
The Automatic Electrical Devices Co. 
Baltic Metal Products Co. 
Bellanca Aircraft Corp. 
Jack Best Mfg. Co. 
The Bowling Green Rubber Co. 
Brasco ·Manufacturing Co. 
Brunner Mfg. Co. 
Charles W. Carll Sons 
A. ·T. Case Co. 
Cinch Mfg. Corp. 
The Cleveland Metal Stamping Co. 
Columbia Stamping & Mfg. Corp. 
Continental Screw Co. 
Cosco Manufacturing Co. 
Cunningham-Hall Aircraft Corp. 
Dahlstrom Metallic Door Co. 
Dayton Tool & Engineering Co. 
The Dayton Wheel Co. 
De Young Bros. Machine Shop 
Doak Aircraft Co., Inc. 
Doolittle Radio Inc. 
Eaton Manufacturing Co. 
Engel Aircraft Specialties 
Engis Equipment Co. 

Essick Manufacturing Co. 
Ex-Cell-O Corp. 
Fleetwings, Inc. 
Foote Bros. Gear & Machine Corp. 
General Aviation Equipment Co., Inc. 
Globe Steel Tubes Co. 
The Greist Mfg. Co. 
The Hamilton Steel Co. 
Hardman Aircraft Products, Inc. 
The Hardware Specialties Mfg. Co. 
Harlow Aircraft Co. 
The Heim Co. 
The Holo-Krome Screw Corp. 
Hyland Machine Co. 
International Stacey Corp. 
Jessop Steel Co. 
The Kawneer Co. 
Keystone Tool & Supply Co. 
The Knight Screw Products Co. 
George Koch Sons, Inc. 
E. Konigslow Stamping & Tool Co. 
Kropp Forge Aviation Co. 
Liberty Aircraft Products Corp. 
H. K. Lorentzen, Inc. 
Lyon Metal Products, Inc. 
The M B Manufacturing Co., Inc. 
Manlove & Spaulding Mfg. Co. 
Met-L-Wood Corp. 
Monarch Metal Weatherstrip Corp. 
Monmouth Products Co. 
Moore-Eastwood & Co. 
The Murray Corp. of America 
National Aircraft Equipment Co. 
National Machine Products 
N orthill Co., Inc. 
The Ohio Piston Co. 
Pacific-Airmax Corp. 
The Park Drop Forge Co. 
The Parker Stamp Works, Inc. 
Perry Aircraft Products Corp. 
Precise Tool & Manufacturing Co. 
Precision Products, Inc. 
Pressed & Welded Steel Products Co., 

Inc. 
Republic Steel Corp. 
Roberts & Mander Stove Co. 
Rohr Aircraft Co. 
Joseph T. Ryerson & Son, Inc. 
S & M Lamp Co. 
Saylor ·Beall Mfg. Co. 
Southern California Airparts 



DIRECTORY ECTION 

WALDEST R. ()ARc 
Reg . U, S. Pal. Olf. 

RETAINING RING 
\Valdes Truarc presents a significant advance 

in Retaining Rings. 

This improved Retaining Ring spreads or con· 
tracts without distortion, always retaining its perfectly· 
fitting circular contour. 

For all thrust load fixing and shaft and housing 
applications, Waldes Truarc offers distinct space-saving 
and material-saving advantages over nuts and bolts ... 
plus a stability and dependability heretofore not obtain· 
able in Retaining Rings. 

On request, we will gladly furnish samples and 
full data for your tests. 

WALDES KOH-1-NOOR • INC 
LONG ISLAND CITY NEW YORK 



DIRECTORY SECTION 

(Steel Parts) Co11timu!d 
Special Machine Tool Engineering 

Works 
Steel Forming Corp. 
The Steel Products Engineering Co. 
Summerill Tubing Co. 
Thompson Aircraft Products Co. 
Thompson Products, Inc. 
Timm Aircraft Corp. 
Tube Turns 
Tuthill Spring Co. 
Twin City Tool Co. 
Tyson Roller Bearing Corp. 
Utility Fan Corp. 
Voges Mfg. Co., Inc. 
Paul G. Wagner Co. 
Wallac;e Engineering Co. 
Warman Steel ~sting Co. 
Worcester Pressed Steel Co. 
Worcester Stamped Metal Co. 
Worcester Taper Pin Co. 
Zierold Metals Co. 

Synthetic Parts 

Adel Precision Products Corp. 
Aeroquip Corp. 
American Phenolic Corp. 
Armstrong Cork Co. 
Associated Rubber Products Co. 
Atlantic India Rubber Works, Inc. 
Automotive Rubber Co. 
Edward F. Aymond Co. 
Jack Best•Mfg. Co. 
The Bowling Green Rubber Co. 
Chicago Rawhide Manufacturing Co. 
Continental-Diamond Fibre Co. 
Detroit Gasket & M'fg. Co. 
Felt Products Mfg. Co. 
Firestone Aircraft Co. 
The Garlock Packing Co. 
The B. F. Goodrich Co., Aeronautical 

Div. 
Goodyear Tire & Rubber Co. 
Graton & Knight Co. 
The Johnson Rubber Co. 
Linear Packing & Rubber Co.; Inc. 
The Manhattan Rubber Mfg. Div. of 

Raybestos-Manhattan, Inc. 
Molded Insulation Co. 
The Parker Appliance Co. 
Perry Aircraft Products Corp. 

Seiberling Rubber Co. 
Spaulding Fihre Co., Inc. 
Synthanc Corp. 
Technical Ply-Woods 
Tingley Reliance Rubber Corp. 
The United States Graphite Co. 
United States Rubber Co. 
Virginia Rubatex, Div. Salta Corp. 
Voges Mfg. Co., Inc. 
The Weatherhead Co. 
R. D. Werner Co., Inc. 
Westinghouse Electric & Manufac-

turing Co. 

Veneer ?arts 

Burnside Veneer Co. Inc. 
National Veneer & Lumber Co. 
]. V. G. Posey & Co. 

PISTON RINGS 

Atlantic Diesel Corp. 
General Aircraft Supply Corp. 
The International Piston Ring Co. 
Koppers Co., American Hammered 

Piston Ring Div. 
McQuay-Norris Mfg. Co. 
Muskegon Piston Ring Co. 
Karl Ort 
Ramsey Accessories Mfg. Corp. 
Richmond Ring Co. 
St. Louis Spring Co. 
Sealed Power Corp. 
Simplex Products Corp. 
The United States Graphite Co. 
Wilkening Manufacturing Co. 

.I 

PRIMERS (Engine) .l 

Acme White Lead & Color Works 
Adel Precision Products Corp. 
Associated Foundries & Manufactur-

. 1 
ers, Inc. 

Bendix Products Div., Bendix Avia· 1 

tion Corp. 
The Dole Valve Co. 
W. P. Fuller & Co. 
General Controls Co. .. , 
The Imperial Brass Manufacturing 

Co. 
Koehler Aircraft Products Co. 
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THERE'S A CANNON CONNECTOR 

FOR EVERY AIRCRAFT CIRCUIT 

Cannon Plugs are supplied in the style, type 

and size required for connecting every circuit 

used in the control and operation of modern 

aircraft. Six basic types of connectors are de­

scribed. From these fundamental types thous­

ands of variations may be speedily obtained. 

TYPE AN M ade in th ree basis shapes , 
st ra ig ht cord connectors, righ t 
ang le o r 90 cord connectors , 
a nd Aa nged co nn ectors for 
wall mount ing . An almost un­
l imited combina ti on of ci rcuits 
and curren t capacities ca n be 
h and led wi th AN connectors . 

TYPE DP Composite se l f-~ lig n ing con­
!' e.~tors f?r rack typ.e " plug­
m equ1pment, embodying 
~s many ns thirty ordinary 
contacts nnd three coa.xials. 
D es igned fo r l imited space. 

TYPE K Lightweight . rugged , durable, 
sp lit sh ell. Cable entry regu.lar­
ly t h readed fo r various sizes of 
aircraft flexib le conduits. Type 
K compr ises 8 insert s izes rang­
ing from s;8 di am . with 12 in­
sert arra ngements having I to 6 
contacts up to 2'/4 inches di am. 
with 6 insert a rrangements hav­
ing 39 to 50 contacts. 

TYPE P For electronic, low- level circuits 
small power . applic;a tions, a llied 
uses, mcludmg a ~rcraft equip ­
ment. Especia ll y suited for uses 
where perfect contact, I imited 
space and speed o f couplings are 
1mpo rtnnt. Coupl ed fitti ngs a re 
l?cked t_ogether with single ac­
t wn spnng;, Made 1n one insert 
dllmeter: 1 With 2 to 8 contacts. 

TYPE TQ Flush/anel, also stra ight and TYPE AP Ru gged, effic ient, fl ex ib le. 
behin panel coaxial types Gasketed for \yeath er resistance. 
prov idi ng continuous slHeld- . Made m one msert diamete r · 1 
mg w ith constont impedence inch havi ng 6 arra ngements av~ il-
fo r high frequency rodio ap- ab le, with contacts rangi ng from 
p li ca tions. 2 to 8. Rad 1o, telephone and a ir­

craft applicat iOns . 

• . 
Write for latest bulletin on eoch type 

CANNON ELECTRIC 
Cannon Electric Development . Co., Los Angeles, California 

Canadian Factory and Engineering Office: 

Cannon Electric Company, Limited, Toronto, Canada 

Representatives in principal dries-consult your local telephone book 



DIRECTORY SECTION 

(Engine Primers) Conti11ued 
Karl Ort 
The Parker Appliance Co. 
Valentine & Co., Inc. 

·Wailes Dove-Hermiston Corp. 

PROPELLERS & 
PROPELLER PARTS 

Aero Engineering Corp. 
Aero Supply Mfg. Co. Inc. 
Aeroproducts Div., General Motors 

Corp. 
American Aluminum Ware Co. 
American Propeiier Corp. 
The Aro Equipment Corp. 
Atlantic Diesel Corp. .. 
B. H. Aircraft Co. 
The Bowling Green Rubber Co. 
Curtiss-Wright Corp., Propeiler Div. 
Eclipse Aviation Div., Bendix Avia-

tion Corp. 
Engineering & Research Corp. 
Fahlin Manufacturing Co. 
Foote Bros. Gear & Machine Corp. 
Freedman-Burnham Engineering 

Corp. 
Gardner Propeiier Co. 
General Aircraft Supply Corp. 
Hamilton Standard PropeUers, Div. 

of United Aircraft Corp. 
Hardm; n, Peck & Co. 
Hartzell Propeller Co., Div. of Hart-

zell Industries, Inc. 
Harvey Machine Co. 
The Heim Co. 
Koppers Co., Bartlett Hayward Div. 
Lear A via, Inc. 
Lorenzen Industries 
McCauley Steel Propeller Co. 
The Marquette Metal Products Co. 
Muskegon Piston Ring Co. 
National Aircraft Materials Corp. 
Neu-Bart Stamping & Mfg. Co. 
Karl Ort ,. 
Perry Aircraft Products Corp. 
Pilot Propellers Inc. . 
P.recise Tool & Manufact~ring Co. 
Precision Products, Inc. 
Pump Engineering Service Corp. 
Sensenich Brothers 

Special Machine Tool Engineering 
Works 

The Steel Products Engineering Co. 
Stone Propeiier Co. 
Summeriii Tubing Co. 
The Taft-Peirce Mfg. Co. 
The Taylor Machine Co. 
Thompson Aircraft Products Co. 
Thompson Products, Inc. 
Tietzmann Engineering Co. 
The Toledo Standard Commutator 

Co. 
Troyer Aircraft 
Warner Aircraft Corp. 
Woodward Governor Co. 

PROTECTIVE 
CLOTHING & 
EQUIPMENT 

Air Associates, Inc. 
Bausch & Lomb Optical Co. 
E. D. Bullard Co. 
Davis Emergency Equipment Co., Inc. 
Dura-Products Mfg. Co .. 
General Aircraft Supply. Corp. 
John W. Giiiette & Co. 
The Goggle Parts Co. 
Goodyear Tire & Rubber Co. 
Industrial Wire Cloth Products Corp. 
The H. D. Lee Mercantile Co. 
Lite Mfg. Co. 
E. B. Meyrowitz Inc. 
Mine Safety Appliances Co. 
Karl Ort 
Owens-Corning Fiberglas Corp. 
Pulmosan Safety Equipment Corp. 
Rough Wear Clothing Co. 
Schlegel Mfg. Co. 
M. L. Snyder & Son 
United States Rubber Co. 
Uxbridge Worsted Co., Inc. 
Wiiiis & Geiger, Inc. 
Willson Products, Inc. 

PUMPS 

A C Spark Plug, Div. of General 
Motors Corp. 

Adel Precisio11 Products Corp. 
Aero Supply Mfg. Co. Inc. 



DIRE T R . E TI N 

Simplified Four Engine Control Through 
Automatic Propeller Synchronization YX* 

CURTISS 
ELECTRIC PROPELLERS 



DIRECTORY SECTION 

(Pumps) Contimted 
Air Associates, Inc. 
Aircraft Accessories Corp. 
Aircraft Accessories Corp. of Mo. 
Aircraft Engineering Products, Inc. 
Allis-Chalmers Mfg. Co. 
The Aro Equipment Corp. 
Beckett Electric Co., Inc. 
Bendix Aviation, Ltd. 
Bertea Products 
Candler-Hill Corp. 
Chandler-Evans Corp. 
Chicago Pneumatic Tool Co. 
Dowty Equipment Corp. 
Eastern Engineering Co. 
Eaton Manufacturing Co. 
Eclipse Aviation Div., Bendix Avia-

tion Corp. 
Fairbanks, Morse & Co. 
Gardner-Denver Co. 
Granberg Equipment Inc. 
Harvill Corp. 
The Hydraulic Press Mfg. Co. 
Liberty Aircraft Products Corp. 
The Marquette Metal Products Co. 
The Nash Engineering Co. 
National Machine Products 
The Ohio Piston Co. 
Karl Ort 
Pacific Aviation Inc. 
Pacific Scientific Co. 
Pioneer Engineering & Mfg. Co. 
Pump Engineering Service Corp. 
Robbins & Myers, Inc. 
Romec Pump Co. 
D. B. Smith & Co. 
The Steel Products Engineering Co. 
Stewart-Warner Corp. ·· 
Thompson Aircraft Products Co. 
Thompson Products, Inc. 
The Toledo Standard Commutator 

Co. 
United Aircraft Products, Inc. 
Vickers Inc. 
The Yale & Towne Mfg. Co. 

RADIATORS 

Clifford Manufacturing Co. 
Drayer & Hanson, Inc. 
The G & 0 Manufacturing Co. 

Harrison Radiator Div., General Mo-
tors Corp. 

McCord Radiator & Mfg. Co. 
Karl Ort 
United Aircraft Products, Inc. 
Winchester Repeating Arms Co., Div. 

of Western Cartridge Co. 
Young Radiator Co. 

RADIOS 

Air Associates, Inc. 
Aircraft Accessories Corp. 
Aircraft Accessories Corp. of Mo. 
Aircraft Radio Corp. 
Atlantic India Rubber Works, Inc. 
Rex Bassett, Inc. 
Bendix Aviation, Ltd. 
Clarostat Mfg. Co., Inc. 
Communications Co., Inc. 
Doolittle Radio Inc. 
Electronic Laboratories, Inc. 
Electronic Specialty Co. 
Federal Telephone & Radio Corp. 
Federal Telephone & Radio Corp., 

Radio Div. 
Fisher Research Laboratory 
Frazar & Co. Ltd. 
General Aircraft Supply Corp. 
General Electric Co. 
Harvey Machine Co. 
Harvey Radio Labs. Inc. 
Harvey-Wells Communications, Inc. 
Heath. Co. 
Jefferson-Travis Radio Mfg. Corp. 
Lear A via, Inc. 
James Millen Mfg. Co., Inc. 
Molded Insulation Co. 
Karl Ort 
Owens-Corning Fiberglas Corp. 
Philco Corp. 
RCA Victor Div., Radio Corp. of 

America 
Radio Frequency Laboratories, Inc. 
Radio Receptor Co., Inc. 
Searle Aero Industries, Inc. 
Televiso Products, Inc. 
W eltronic Co. 
Western Electric Co., Inc. 
Westinghouse Electric & M~mifac-

turing Co. 



DIRE T RY E TlO t 

Equipnaenl lor Conabat 

To see in th e dark a nd to see at a 
gt·ea te t· d istance .. . to push bac k 

the clouds and fogs of ignorance has 
b een since the beginning of tim e one 
of man's greatest aspirations. 

Spurred b y war, the sci e ntific labo­
ratories of the nation are making tre­
m end ous trides toward meeting this 
aspira tion. 

In ever y branch of tbe services our 
fightin g m e n are n ow armed with e lec­
t rica! d evices which enable them to 
pierce the black of night, the d ep ths 

of the ocean and the cloud ed ski es. 
A lread y much of our success over our 
en emies on land , sea and in th e air 
ha s been achieved through the use of 
th e-e "electrical cats." 

The peacetime possibilities of th ese 
dev ices whi ch pierce the darkness are 
limitl ess. 

In the very fore front in th e des ign 
and manufacture of these developments 
stand \Vestern Electric and its en gineer­
ing organization , the Bell Telephone 
Laboratories. 

Wesiern Electric 
ARSENAL OF COMMUNICATIONS EQUIPMENT. 



470 DIRECTORY SECTION 

RADIO ACCESSORIES 
& EQUIPMENT 

Aeronautical Radio Mfg. Co. 
Aircraft Accessories Corp. 
Aladdin Radio Industries, Inc. 
Automatic Electric Co. 
Bendix Radio Div., Bendix Aviation 

Corp. 
Bliley Electric Co. 
Dahlstrom Metallic Door Co. 
Eitel-McCullough Inc. 
General Radio Co. 
Gray Radio Co. 
Harvey-Wells Communications Inc. 
Islip Radio Manufacturing Corp. 
H. K. Lorentzen, Inc. _ 
Radio Accessories Mfg. Corp. 
Scintilla Magneto Div., Bendix Avia-

tion Corp. 
Shure Brothers 
Thordarson. Electric Mfg. Co. 
Triplett Electrical Instrument Co. 
Universal Microphone Co. Ltd. 
Walker-Turner Co. Inc. 
The Ward Products Corp. 

RADIO COMPASSES 

Aeronautical Radio Mfg. Co. 
·· Aero~roduct~ Manufacturing Co. 

Bendix Radio Div., Bendix Aviation 
Corp. 

Clarostat Mfg. Co., Inc: 
Fairchild Aviation Corp. 
Federal Telephone & Radio Corp. 
Federal Telephone & ·Radio Corp 

Radio Div. ., 
Fisher Research Laboratory 
Frazar & Co. Ltd. 
Harvey Machine Co. 
Islip Ra~io Manufacturing Corp. 
Lear Avia, Inc. 
Karl Ort 
RCA Victor Div., Radio Corp of 

America · 
Radio Navigational Instrument Corp 
Televiso Products, Inc. · 

SCALES 

The Exact Weight Scale Co. 
Fairbanks, Morse & Co. 

The Howe Scale Co. 
Toledo Scale Co. 

SEATS 

Aeronca Aircraft Corp. 
AU American Aircraft Products, Inc. 
Art Chrome Co. of America 
Bendix Products Div., Bendix_ Avia-

tion Corp. 
Edward G. Budd Manufacturing Co. 
California Panel & Veneer Co. 
Charles W. Carll Sons 
A. T. Case Co. 
Cluff Fabric Products 
Diebold Safe & Lock Co. 
Essick Manufacturing Co. 
Firestone Aircraft Co. 
Goodyear Tire & Rubber Co. 
Hardman Aircraft Products, Inc. 
Harvill Corp. 
Hayes Manufacturing Corp. 
Logan Co. 
Lyon Metal Products, Inc. 
Warren McArthur Corp. 
J~ E. Menaugh Co. 
Karl Ort 
Southern California Airparts 
Technical Ply-Woods '~ 
Tennessee Aircraft, Inc. "': 
United States Plywood Corp. 
United States Rubber Co. 
Vega Aircraft Corp. 
Weber Showcase & Fixture Co., Inc. 

RADIO & IGNITION 
SHIELDING 

Aeronautical Radio Mfg. Co. 
Air Associates, Inc. 
Air-Shields, Inc. 
American Aluminum Ware Co. 
American Phenolic Corp. 
American Tube Bending Co., Inc. 
The B G Corp. 
Breeze Corporations, Inc. 
Chicago Metal Hose Corp. 
H. A. Doughis Mfg. Co. 
C. M. Hall Lamp Co. 
F. C. Kent Co. 
Lyon Metal Products, Inc. 
The Manhattan Rubber Mfg. Div .. of 

H.ayhestos-Manhattan, Inc. 



DIRECT 1\. ':t E. TlO::\ .+f I 

SPARK PLUG 

THE B q CORPORATION 
Contractor• to the United Stale• Army and NarJy and Aircraft Engine Buildf'r• 

136 WEST 52nd STREET, NEW YORK ••.. Cable Address: Golsteco, New· York 

' 



472 DIRECTORY SECTION 

(Radio & Ignition Shielding) 
Continued 

Karl Ort 
Packard Electric Div., General Mo-

tors Corp. 
Poulsen & Nardon, Inc. 
Precision Tube Co. 
Schori Process Corp. 
Scintilla Magneto Div., Bendix A via-

tion Corp. 
Searle Aero Industries, Inc. 
Titeftex Metal Hose Co. 
Union Aircraft Products Corp. 
Vega Aircraft Corp. 
Walker-Turner Co., Inc. 
The Ward Products Corp. 

SHIMS 

Aircraft & Marine Specialty Co. 
Jac;k Best Mfg. Co. 
The Cleveland Metal Stamping Co. 
Continental-Diamond Fibre Co. 
Detroit Stamping Co. 
Dural Rubber Co. 
The Johnson Rubber Co. 
Laminated Shim Co., Inc. 
McCord Radiator & Mfg. Co. 
Karl Ort 
Perry Aircraft Products Corp. 
Tietzmann Engineering Co. 
Twin City Tool Co. 
Vega Aircraft Corp. 
R. D. Werner Co., Inc. 
Whitehead Stamping Co. 
H. A. Wilson Co. 
Worcester Stamped Metal Co. 

SHOCK s·TRUTS 
& CORD 

Aeronca Aircraft Corp. 
Associated Foundries & Manufactur-

ers, Inc. · 
Axelson Manufacturing Co. 
Dowty Equipment Corp. 
The Gabriel Co. . 
The B. F. Goodrich Co., Aeronau­

tical Div. 
The Hardware Specialties Mfg. Co. 
l.Ioudaille-Hershey Corp. 

- · Marman Products Co. 

Menasco .Manufacturing Co. 
Karl Ort 
Pacific Aviation Inc. 
Perry Aircraft Products Corp. 
John A. Roebling's Sons Co. 
The Russell Manufacturing Co. 
Schlegel Mfg. Co. 
]. W. Wood Elastic Web Co. 

SHOP EQUIPMENT 

Air Craftsmen, Inc. 
Airchox Co. Div. of Joyt;e Aviation 

Inc. 
Aircraft Engineering Products· Inc. 
Ajax Electrothermic Corp. 
The Alexander Milburn Co. · 
Baker Industrial Truck Div. of The 

Baker-Raulang Co. 
Darnell Corp., Ltd. 
The Duff-Norton Manufacturing Co. 
The Elwell-Parker Electric Co. 
Federal Aircraft Works 
Lake Erie Engineering Corp. 
Lamson Corp. 
Lea Manufacturing Co. 
Reading Chain & Block Corp. 
The Strippit Corp. 
Union Mfg. Co. 
Whiting Corp. 

SPARK PLUGS 

A C Spark Plug, Div. of General 
Motors Corp. 

Actus Products Corp. 
Aero Spark Plug Co., Inc. 
Air-Shields, Inc. 
The B G Corp. 
Champion Spark Plug Co. 
The Defiance Stamping Co. 
Edison-Splitdorf Corp. 
General Aircraft Supply Corp. 
]. E. Menaugh Co. 
Motor Master Products Corp., Aero­

nautical Div. 
Karl Ort , 
Scintilla Magneto Div., Bendix Avia­

tion Corp. 
Simmonds Aerocessories, Inc. 

·; 

I 

I 
I I 

""I 

I i 
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SPARK PLUGS 
are the dependable source of full, flowing engine performance for every aircraft engine 

because they are backed by exclusive facilities and personnel, without equal in the spark 

plug industry. Most gratifying reports are continuously flowing into our offices citing 

service records of the outstanding performance, long-life and extreme dependability of 

Champion Aircraft Spark Plugs, in engines of every type and six e. As proof of these facts, 

Champions are on active duty on every front. 
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SPRINGS 

Advance Spring Corp. 
All-Weather Springs 
Barnes-Gibson-Raymond Div. of As-

sociated Spring Corp. 
California Spring Co., Inc. 
M. D. Hubbard Spring Co. 
W. B. Jones Spring Co. 
Raymond Mfg. Co. Div. Associated 

Spring Co. 
Wichita Wire Products Co. 

STAMPINGS 

Ace Manufacturing Corp. 
Acme Stamping & Mfg. Co. 
Advance Spring Corp. 
Aero Trades Co. 
Aeronca Aircraft Corp. 
Aircraft & Marine Specialty Co. 
Aircraft Specialties Co. 
Airsealand Aircraft Inc. 
Alofs Manufacturing Co. 
Aluminum Co. of America 
American Aluminum Ware Co. 
American Central Manufacturing 

Corp. · 
American Magnesium Corp. 
Andrews & Perillo Inc. 
Associated Foundries & Manufactur-

ers, Inc. 
Automotive Rubber Co. 
Edward F. Aymond Co. 
Baltic Metal Products Co. 
Berger Brothers Co. 
Brasco Manufacturing Co. 
Buhl Stamping Co. 
Charles W. Carll Sens 
A. T. Case Co. 
The Cleveland Metal Stamping Co. 
Columbia Stamping & Mfg. Corp. 
Continental Machines Inc. 
Cook Electric Co. 
Dahlstrom Metallic Door Co. 
The Defiance Stamping Co. 

· Detroit Stamping Co. 
The Dill Mfg. Co. 
H. A. Douglas Mfg. Co. 
Eaton Manufacturing Co. 
The Edwards Manufacturing Co. 
Engel Aircraft Specialties 

Essick Manufacturing Co. 
Forsyth Metal Goods Co. 
Fowler Aircraft Co. 
General Aircraft Equipment, Inc. 
Gilbert & Barker Mfg. Co. 
The Greist Mfg. Co. 
The Edwin F. Guth Co. 
C. M. Hall Lamp Co. 
The Hardware Specialties Mfg. Co., 
Harvey Machine Co. 
Hayes Manufacturing Corp. 
Highbridge-International Co. 
M. D. Hubbard Spring Co. 
Hyland Machine Co. 
The Kawneer Co. 
Kennedy Name Plate Co. 
Keystone Tool & Supply Co. 
George Koch Sons, Inc. 
E. Konigslow Stamping & Tool Co. 
Lansing Stamping Co. 
Logan Co. 
H. K. Lorentzen, Inc. 
Los Angeles Stamp & Stationery Co. · 
Lyon Metal Products, Inc. 
McCord Radiator & Mfg. Co. 
Manufacturers Screw Products 
Maplewood Machinery Co. 
Met-L-Wood Corp. 
Monarch Metal Weatherstrip Corp. 1' 
Neu-Bart Stamping & Mfg. Co. 
Numberall Stamp & Tool Co. 
Karl Ort 
Pacific-Airmax Corp. 
Perry Aircraft Products Corp. 
Pneumatic Drop Hammer Co. 
Poulsen & Nardon, Inc. 
Precision Products, Inc. 
Pressed & Welded Steel Products 

Co., Inc. 
Products Engineering Co. 
R-B-M Manufacturing Co. 
Raymond Mfg. Co. Div. Associated 

Spring Corp. 
Republic Steel Corp. 
Revere Copper & Brass Inc. 
Reynolds Metals Co. 
Roberts & Mander Stove Co. 
Rohr Aircraft Corp. 
S & M Lamp Co. 
A. 0. Smith Corp. 
Solar Aircraft Co. 
Soss Manufacturing Co. 

,, 
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This Relay Laughs at Vibration 
T H E C lare T ype K d. c. NLidge t Relar pictured above was " custom-built" for 

mob il e applicat ions, such as a irc raft, where dwarf-size and feather-weight 
are imperative; where abi lirr to operate on high frequency circuits is essen­
rial ; where resistance ro co nstant vibration and severe shock is a " must." 

Irs construc tion emplo ys no ami-vibration prings, no loose beari ngs, no 
rivers , no gi n gerbread whatsoever . . . The screws which anchor spring pile-ups 
to rhe h ee l piece are tightened under pressure and sealed by a coating ofGiyprol. 

Iris ex tre m e ly sma ll , measurin g only 
1112" x 11!." x 1 3/ 16" and wcig hs 
approximate ly l '¥.1 ounces . .. lr can 
be furnished in rh e contact forms 
sho ,\•n above wit h an y number of 
springs up to a nd including 12 . Co il 
volrage rang e from 1.5 volts to 60 
vo lts d .c .. .. Contacts of ei th er 18 
gauge silver, rated one ampere, 50 
watts , or 18 gauge pa lladi um , rated 
2 amperes, 100 watts. All metal 
parts of this re lay are specia lly p la ted 
to withstand a 200 hoursa lr spray rest. 

The size and weight of this relay is a 
very definite co ntr ibution to aircraft 
des ign problems. \'<'rite us regard­
ing you r problems. We wi ll m ake 
suggestions. Send for the Clare cat­
alog and data book. C. P. Clare & 
Compa ny, 4 7 19 \'(/es t Sunnyside 
Av e., Chicago, Ill. Sa les en g ineers 
in a ll principal cities . Cable ad­
dress: C LARELA Y. 

CLARE 

Special Features 
1 ~ prin.g insula tors o f " :M ycalex are 
p·rovided for high freQuency circu its. 
2. PiiL ..... u p screw s nrc enclosed in Pol y­
s t yrene tubi ng ins u ln t ion . Both scrc ... vs 
a n d tu b ing ru-e co mplete ly sea led at hcnd 
a n d foot by C ly ptol. 
3. T he arm a ture: nsscm llly , hcc l p icce and 
coi l core a rc made of nmgnetic metal , care­
full y annealed . The a rma ture assem bly is 
avail able wi th e i t he r s ing le o r double a rm. 
4 . T he s mall coil is equi pped with a front 
spool head hnvi ng a flat ~id e . This loc ks 
t he e ntire coi l in place nga ins t the heel­
piece. p reven ti ng it fro m tu r ning or be­
comin g loose. 
5 . C n iro rm a rmature ln ovcme.nt is nssured 
by a h inge of "' fn tiguc lcss" be ryll ium cop­
per. heat trcnted and degigncd to prov id e n 
wir1c m argi n of snfc t y , insuring long life 
unde r vib ratio n . 
6. Con t ac t springs a re made or nic ke l ~ il ­
ver to t he user· ~ specification s. The con­
tac ts arc O\·er-nll welded to these s prin gs 
by a special process . 
7. Spring bushing insu lators a re made of 
Ba kl'li t e rod unde r a patented process. 

RELAYS 
"Custom-built" Multiple Contact Relays for Ele ctrical, Electronic and Industrial Use 
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(Stamping&) Conlimted 
Spriesch Tool & Mfg. Co., Inc. 
Steel Forming Cor1). 
The Steel Products Engineering Co. 
Technical Products Co. 
Tennessee Aircraft, Inc. 
Tietzmann Engineering Co. 
'l?imm Aircraft Corp. 
Transue & Williams Steel Forging 

Corp. 
Tubular Rivet & Stud Co. 
Twin City Tool Co. 
Union Aircraft Products Corp. 
United-Carr Fastener Corp. 
Universal Fixture Corp. 
Utility Fan· Corp. 
The Variety Aircraft Corp. 
Victor Metal Products Corp. 
Voges Mfg. Co., Inc. . · 
The John W. Vogler Co., Inc. 
E. R. Wagner Manufacturing Co. 
Waldes-Koh-I-Noor Inc. 
The Ward Products Corp. 
Weltronic Co. 
Whitehead Stamping Co. 
Worcester Pressed Steel Co. 
Worcester Stamped Metal Co. 
Wrought Washer Mfg. Co. 

STARTERS 

Champion Aviation Products Co. 
Cook Electric Co. 
Breeze Corporations, Inc. 
Eclipse Aviation Div., Bendix Avia-

tion Corp. 
Federal Laboratories, Inc. 
General Armature Corp. 
The Hart Manufacturing Co; 
Jack & Heintz Inc. 
P. R. 'Mallory & Co. Inc. 
Karl Ort 
Owens-Coming Fiberglas Corp .. 
Philadelphia Div., Bendix Aviation 

Corp. 
The Toledo Standard Commutator 

Co. 

SUB-ASSEMBLIES 

A & F Aluminum Products Co. 
Abrams Instrument Co. 

Ace Manufacturing Corp. 
Aerco Corp. 
Aeronautical Manufacturing 
Aeronca Aircraft Corp. 
Aircraft Mechanics, Inc. 
Aircraft Specialties Co. 
The Albano Co. Inc. 
All American Aircraft Products, 
American Aluminum Ware Co. 
Ameri~an Central Manu .. ,.., .. r"'111 

Corp. 
American Magnesium Corp. 
The Apex Tool Co., Inc. 
Armstrong Cork Co. 
Associated Fou'lEiries & 

ers, Inc. 
Atlantic Diesel Corp. , 
Atlantic India Rubber Works, Inc. · 
The Automatic Electrical Devices CO., 
Berger Brothers Co. 
Brasco Manufacturing Co. 
Briggs Manufacturing Co. 
Charles W. Carll Sons 
A. T. Case Co. 
Century Aircraft Co. 
Chicago Metal Hose Corp. 
Columbia Stamping & Mfg. Corp. 
Cook Electric Co. 
Cunningham-Hall Aircraft Corp. 
Dayton Tool & Engineering Co. 
Doak Aircraft Co., Inc. 
Dycer Aviation Supplies 
Eaton Manufacturing Co. 
Edo Aircraft Corp. 
Essick Manufacturing Co. 
The Folmer Graflex Corp. 
Fowler Aircraft Co. 
Julien P. Friez & Sons, Div. Bendix 

Aviation Corp. 
General Aircraft Equipment, Inc. 
General Bronze Corp. 
Gilbert & Barker Mfg. Co. 
The Hardware Specialties Mfg. Co. 
Harlow Aircraft Co. 
Harvey Machine Co. 
Hayes Manufacturing Corp. 
Hockaday-Newby Aircraft, Inc. 
Hyland Machine Co. 
Industrial Wire Cloth Products Corp. 
Johnson Tool CQ., Inc. 
The Kawneer Co. 
Kellett Autogiro Corp. 

·~-
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a~ WRITE FOR THIS 36-PAGE INFORMATIVE 
BROCHURE •.• (on your business srarionery please) 

Investigate our fabricating facilities 
now. Joseph J . Cheney, President . 

• Right now we're working 24 hours doily, making complete automatic 

bomb-releasing .mechanisms in huge volume for Army and Navy air­

croft. BUT WE SEEK CONTACT NOW with responsible individuals. To 

those who desire to improve present mechanisms, or to develop new 

mechanical ideas, or to produce ports or complete assemblies ... experi­

mental or moss production ... AFTER VICTORY ... we offer Ingenuity and 

extensive facilities. Write for brochure NOW. (Established 1 923) 

SPRIESCH TOOL & MFG. CO., .Inc., 24 Howard St., Buffalo, N.Y. 
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(Sub-Assemblies) C ontilmcd 
Lyon Metal Products, Inc. 
Manlove & Spaulding Mfg. Co. 
Mercury Aircraft Inc. 
The Murray Corp. of America 
National Aircraft Equipment Co. 
National Machine Products 
Neu-Bart Stamping & Mfg. Co. 
Pacific-Airmax Corp. 
Perry Aircraft Products Corp. 
Pittsburgh Plate Glass Co. 
Poulsen & Nardon, Inc. 
Pressed & Welded Steel Products 

Co., Inc. 
Products Engineering Co. 
R-B-M Manufacturing Co. 
R E F Aircraft Corp. 
Reynolds Metals Co. 
Rohr Aircraft Corp. 
S &M Lamp Co. 
Schlegel Mfg. Co. 
Searle Aero Industries, Inc. 
South Shore Machine & Tool Works, 

Inc. 
Southern Aircraft Corp. 
Southern California Airparts 
Special Machine Tool Engineering 

Works 
Speed Way Mfg. Co. 
Steel Forming Corp. 
The Steel Products Engineering Co. 
Surface Combustion, Div. of General 

Properties Inc. 
Thompson Aircraft Products Co. 
Thompson Products, Inc. 
Tietzmann Engineering Co. 
Timm Aircraft Corp. 
Vega Aircraft Corp. 
Voges Mfg. Co., Inc. 
Waldes Koh-I-Npor Inc. 
Weber Showcase & Fixture Co., Inc. 

S UPERC.HARGERS 

The Alexander Milburn Co. 
General Electric Co. 

Engine Supercharg-ers 

Turbo Engineering Corp. 
Simmonds Aerocessories, Inc. 
Wico Electric Co. 

Cabin Superchargers 

Airesearch Manufacturing Co. 
Allis-Chalmers Mfg. Co. 
Eclipse Aviation Div., Bendix Avia­

tion Corp. 
General Electric Co. 
Pacific-Airmax Corp. 

·Philadelphia Div., Bendix Aviation 
Corp. 

Pump Engineering Service Corp. 

TAIL WHEEL 
ASSEMBLIES 

Aerco Corp. 
Air Associates, Inc. 
Aircraft Mechanics, Inc. 
Aircraft Welders Inc. 
Bendix Products Div., Bendix Avia-

tion Corp. 
Charles W. Carll Sons 
Cleveland Pneumatic Tool Co. 
Cosco Manufacturing Co. 
Diamond Chain & Mfg. Co. 
Dowty Equipment Corp. 
Essick Manufacturing Co. 
Firestone Aircraft Co. 
General Aircraft Supply Corp. 
Goodyear Tire & Rubber Co. 
Heath Co. 
Hockaday-Newby Aircraft, Inc. 
Houdaille-Hershey Corp. 
Kelsey Hayes Wheel Co. 
National Aircraft Equipment Co. 
Karl Ort 
Perry Aircraft Products Corp. 
St. Louis Spring Co. 
Saylor Beall Mfg. Co ... 
Scott Aviation Corp. 
Timm Aircraft Corp. 
United Aircraft Products, Inc. 
The Variety Aircraft Corp. 

TANKS 

Aeronca Aircraft Corp. 
·· Aircraft Components Inc. 

Aircraft Welders Inc. 
Aluminum Co. of America 
American Magnesium Corp, 
Associated Foundries & Manufactur-

e_rs, Inc. 

'• 
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CDOliiNG 
~AIRCRAFT ENGINES 

SERVING T E AIR(RAfT INDUSTRY WITH BASIC: MAT~RIALS 

. fo Jot 
ENiiiNE [00LINIJ [DOLING [ONTRDL -

HYDRON EXTRUDED TUBINt 

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. 

CLIFFORD MANUFACTURING CO 
564 EAST FIRST STREET. BOSTON 

CHICAGO . 221 Nort.h LaSall• StrMt DeTROIT. 6433 c ... A'"'n1.1• 

_, 

.H Y D R 0 N 
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(Tanks) Conti11ucd 
Bellanca Aircraft Corp. 
Btiggs Manufacturing Co. 
Edward G. Budd Manufacturing Co. 
Buick Motor Div. 
Columbia Stamping & Mfg. Corp. 
The Defiance Stamping Co. 
Duramold Div. of Fairchild Engine 

& Airplane Corp. 
Essick Manufacturing Co. 
The B. F. Goodrich Co., Aeronautical 

Div. 
Goodyear Tire & Rubber Co. 
Hardman Aircraft Products, Inc. 
Harvey Machine Co. 
Heil Engineering Co. 
Highbridge-International Co. 
Inglewood Sheet Metal Works 
Kelsey Hayes Wheel Co. 
Lyon Metal Products, Inc. 
McQuay, Inc. 
Maplewood Machinery Co. 
The Marquette Metal Products Co. 
Mercury Aircraft Inc. 
Karl Ort 
Owens-Corning Fiberglas Corp. 
Perry Aircraft Products Corp. 
Pittsburgh Plate Glass Co. 
Pneumatic Drop Hammer Co. 
Pollak Manufacturing Co. 
Poulsen & Nardon, Inc. 
Reynolds Metals Co. 
S & M Lamp Co. 
Seiden Pneumatic Tool Co. 
Southern California Airparts 
Surface Combustion, Div. of General 

Properties, Inc. 
Tennessee Aircraft, ·Jnc. 
Timm Aircraft Corp. 
United States Plywood Corp. 
United States Rubber Co. 
Utility Fan Corp. 
Vega Aircraft Corp. 
Weber Showcase & Fjxture Co., Inc. 

TESTING &: 
INSPECTION 
EQUIPMEN-T 

Allen Electric & Equipment Co. 
The Brush Development Co. 
Denison Engineering Co. 

Detroit Rex Products Co. 
Fairbanks. Morse & Co. 
Kold-Hold Manufacturing Co. 
Magnaftux Corp. 
The Meriam Co. 
Merrill Engineering Laboratories 
Mobile Refrigeration, Inc. 
P. A. Sturtevant Co. 
Toledo Scale Co. 
Western Industrial Engineering Co. 

TIRES &: TUBES 

Bacon Vulcanizer Mfg. Co. 
Firestone Aircraft Co. 
General Aircraft Supply Corp. 
The B. F. Goodrich Co., Aeronautical 

Div. 
Goodyear Tire & Rubber Co. 
]. E. Menaugh Co. 
Karl Ort 
United States Rubber Co. 

TOOLS 

The Acromark Corp. 
Adjustable Clamp Co. 
Aero Tool Co. 
Aeronautical Manufacturing Corp. 
Aeronca Aircraft Corp. 
Airco Tool Co. 
Aircraft Production Engineers 
Aircraft Tools, Inc. 
Airsealand Aircraft Inc. 
Andrews & Perillo Inc. 
The Apex Tool Co., Inc. 
Armstrong Bros. Tool Co. 
Astra Engineering Co. 
E. C. Atkins & Co. 
The Automatic Electrical Devices Co. 
The Automatic Vise Sales Co. 
The Bennett Metal Treating Co. 
The Black & Decker Mfg. Co. 
Blackhawk Mfg. Co. 
Bonney Forge & Tool Works 
The Bridgeport Hardware Mfg. Corp. 
Brown & Sharpe Mfg. Co. 
Carboloy Co., Inc. 
Cleveland Pneumatic Tool Co. 
Columbia Stamping & Mfg. Corp. 
The Columbian Vise & Mfg. Co. 
Cook Electric Co. 

(_•_ .· 
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Over 400 sizes and styles of 
Cleco pneumatic tools are 
speeding aircraft fabrication . 
This e xtensive line of riveters, 
drills, squeezers, screw drivers, 
nut setters, etc., offers the right 
tool for every job. 

AEROLS (shock absorbing 
landing gear units) always 
insure safe, smooth landings 
and take-offs. Overwhelmingly 
preferred by the indus try, 
Aerols are used on every type 
of plane from the fastest fighter 
to the biggest bomber. 

To put these products to the 
,...,.L---,. best possible use, Cleve­

land Pneumatic engineers 
are always at your service, 

. ~ -- "'-~-

light Ri-veter 
with BW handle 

90020 Multiple 
Angle Drill 

THE CLEVELAND PNEUMATIC TOOL CO. 
,Cleveland * Ohio 
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(Tools) Co"ti11ued 
Cowles Tool Co. 
Crescent Tool. Co. 
Dayton Tool & Engineering Co. 
Denham & Co. 
Detroit Broach Co., Inc. 
Dix Mfg. Co. 
Duro Metal Products Co. 
The Elwell-Parker Electric Co. 
Engel Aircraft Specialties 
Firth-Sterling Steel Co. 
General Aircraft Supply Corp. 
The Geometric Tool Co. 
The Graham Mfg. Co., Inc. 
Guiberson Diesel Engine Co. 
Hamilton Machinery Builders, Inc. 
Henry & Wright Mfg. Co. 
The Imperial Brass Manufacturing 

Co.·. 
Indepenaent Pneumatic Tool Co. 
Industrial Grinding Co. 
I. Jacoel Cable Splicing Equipment 

Co. 
Kent-Moore Organization Inc. 
Keystone Tool & Supply Co. 
George Koch Sons, Inc. 
The Lufkin Rule Co. 
McKenna Metals Co. 
Irwin McNiece 
The Martindale Electric Co. 
Michigan Tool Co. 
Millers Falls Co. 
Misener Mfg. Co., Inc. 
Morse Tool Co. 
National Aircraft Equipment Co. 
National Broach & Machine Co. 
National Twist Drill & Tool Co. 
The N edco Co. 
North Bros. Mfg. Co. 
The 0. K. Tool Co., Inc. 
Onsrud Machine Works, Inc. 
Karl Ort 
The Parker Appliance Co. 
The Parker Stamp Works~ Inc. 
The Paulson Tools, Inc. 
The Peck, Stow & Wilcox Co. 
Perry Aircraft Products Corp. 
Photo Record Equipment Co. 
Pioneer Engineering & Mfg. Co. 
Plomb Tool Co. 
H. K. Porter, Inc. 
Prestole Div. 

Preston Machine Tool Sales Co. 
Procunier Safety Chuck Co. 
Production Tool & Die Co., Inc. 
Products Engineering Co. 
R E F Aircraft Corp. 
Reda Mfg. Co. 
The Sheffield Corp. 
Snap-On Tools Corp. 
The L. S. Starrett Co. 
Sterling Tool Products Co. 
P. A. Sturtevant Co. 
Sunnen Products Co. 
The Taft-Peirce Mfg. Co. 
George A. Terry Co. 
M. N. Thackaberry 
The Henry G. Thompson & Son Co. 
Tietzmann Engineering Co. 
The Tobrin Tool Co. 
Utica Drop Forge & Tool Corp. 
Vega Aircraft Corp._ 
The Vlchek Tool Co. 
The John W. Vogler Co., Inc. 
Wilkening Manufacturing Co. 
Winter Brothers Co. 

TUBING 

Aircraft Specialties Co. 
Allegheny Ludlum Steel Corp. 
Aluminum Co. of America 
American Magnesium Corp. 
Atlantic India Rubber Works, Inc. 
Edward F. Aymond Co. 
Baker Steel & Tube Co. 
The Beaton & Corbin Mfg. Co. 
Beckett Electric Co., Inc. 
The Bowling Green Rubber Co. 
Brasco Manufacturing Co. 
Breeze Corporations, Inc. 
Burndy Engineering Co., Inc. 
California Panel & Veneer Co. 
Chicago Metal Hose Corp. · 
Corning Glass Works 
The Dayton Rubber Mfg. Co. 
Federal Metal Hose Corp. 
Flex-0-Tube Co. 
Forsyth Metal Goods Co. 
Globe Steel Tubes Co. 

- The B. F. Goodrich Co., Aeronautical 
Div. · 

Goodyear Tire & Rubber Co. 
He"nger Seltzer Co. 

.• 
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1h• Glob< Steel 1 ub•• Co. ,pedoH«' """''"IV 

1

' 

lh< ,.,uf"'"" of ,, .. 1 tubln9· Thl• <o•"'"'l\on off•· 
d\;1\<' p<o<ld<' • dep,ndobl< ,ou«< of,uppiV .,d • <on· 

,;,teniiV un\lo<m quoHIV oftub\ng, p<odu<<d und« •"" 

laboratorY control. 
Glob< eng\n«" o<< ol you< ""''" lo "'''' \n lh< ,.1«· 

1\on oflub\ng-"'"1<'• o< weld<d~flh< •"'' '"'"'' 

teristics required for aircraft application. 

GLOWE.LD-Wefded Stainless Tubing 

GLOSE.-Seamless Mechanical Tubing 
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(Tubing) C ontimml 
Irvington Varnish & Insulator Co. 
The Johnson Rubber Co. 
The Kawneer Co. 
F. C. Kent Co. 
Lyon Metal Products, Inc. 
The Manhattan Rubber Mfg. Div. of 

Raybestos-Manhattan, Inc. 
Metals & Controls Corp., General 

Plate Div. 
The National Copper & Smelting Co. 
National Tube Co. 
The Ohio Seamless Tube Co. 
Karl Ort 
Owens-Corning Fiberglas Corp. 
Pittsburgh Plate Glass Co. 
Precision Tube Co. 
Republic Steel Corp. 
Resistoflex Corp. 
Revere Copper & Brass Inc. 
Rejrnolds Metals Co. 
Seamlex Co., Inc. 
Searle Aero Industries, Inc. 
Seiberling Rubber Co. 
Shakespeare Products Co. 
M. L. Snyder & Son 
Steel & Tubes Div., Republic Steel 

Corp. 
Summerill Tubing Co. 
Superior Tube Co. 
The Timken Roller Bearing Co. 
Tubing Seal-Cap, Inc. 
United States Rubber Co. 
Vega Aircraft Corp. 
Wallace Supplies Mfg. Co. 
The Weatherhead Co. 
A. H. Wells & Co., Inc. 
R. D. Werner Co., Inc. 
Winchester Repeating Arms Co., Div. 

of Western Cartridge Co. 
The Wiremold Co. 
Wolverine Tube Div. of Calumet & 

Hecla Consolidated Copper Co. 

VALVES (CONTROL) 

Adel Precision Products Corp. 
Aeronautical Manufacturing Corp. 
Air Associates, Inc. 
Associated Foundries & Manufac­

turers, Inc. 
Atlantic Diesel Corp. 

Barber-Colman Co. 
Bendix Aviation, Ltd. 
Clayton Manufacturing Co. 
Denison Engineering Co. 
Diamond Chain & Mfg. Co. 
Dix Mfg. Co. 
The Dole Valve Co. 
Dowty Equipment Corp. 
Eclipse Aviation Div., Bendix Avia-

tion Corp. 
Eggelhof Engineers 
Fleetwings, Inc. 
The Fulton Sylphon Co. 
General Controls Co. 
Harrison Radiator Div., General Mo-

tors Corp. 
Harvill Corp. 
Hoof Products Co. 
Houdaille-Hershey Corp. 
The Hydraulic Press Mfg. Co. 
King-Seeley Corp. 
Lorenzen Industries 
Milwaukee Valve Co. 
Moore-Eastwood & Co. 
National Machine Products 
Karl Ort • 
The Parker Appliance Co. 
Perry .6-ircraft Products Corp. 
Pump Engineering Service Corp. 
Swift Lubricator Co. 
C. J. Tagliabue Mfg. Co. 
Taylor Instrument Co. 
The Taylor Machine Co. 
United Aircraft Products, Inc. 
Vickers Inc. ' 
Paul G. Wagner Co. 
Young Radiator Co. 

VALVES (ENGINE) & 
VALVE PARTS 

Aero Supply Mfg. Co., Inc. 
Aluminum Industries, Inc. 
The American Auto Parts Co. 
The Apex Tool Co., Inc. 
Burdett Mfg. Co. 
The Cooper Alloy Foundry Co. 
Eaton Manufacturing Co. 
Ertel Machine Co. 
The Hartford Machine Screw Co. 
Harvill Corp. 
Koehler Aircraft Products Co. 

.,... 
I 

\' 
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STRONG AS A FEATHER ... 
One of nature's masterpieces, the feather, has a weight-strength 

ratio that remains a challenge to designers. And, of course, the 

feather's spine is a tube. 

Here at Summerill we produce seamless steel tubing, much of 

which is used in the construction of our birds of war. Not only 

do we make standard aircraft rounds, streamlines, ovals and 

squares, but also tapered, swedged and upset sections for 

special applications. We are always ready to cooperate with 

aircraft engineers and designers in the solution of problems. 

involving new or special tubing applications. 

SUMMERILL TU·BING COMPANY 
A ff i lia led wil l! fD G A .t T. WAID 'S SO NS CO. ctlld COlUMIJA S Tffi & SHA f riNC CO . 

BRIDGEPORT • MONTGOMERY COUNTY • PENNSYLVANIA 
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(Valves (Engine) & Valve Parts) 
C ontit~ueci • 

The Manhattan Rubber Mfg. Div. of 
Raybestos-Manhattan, Inc. 

National Machine Products 
Karl Ort 
The Parker Appliance Co. 
Perry Aircraft Products Corp. 
The Taylor Machine Co. 
Thompson Aircraft Products Co. 
Thompson Products, Inc. 

VENTILATING & AIR 
CONDITIONING 

EQUIPMENT 

Aircraft Production Engineers 
American Foundry & Furnace Co. 
American Foundry Equipment Co. 
American Machine & Metals, Inc. 

· Anemostat Corp. of America 
The Automatic Electrical Devices Co. 
Barber-Colman Co. 
Beckett Electric Co., Inc. 
Berger Brothers Co. 
Carrier Corp. 
Chicago Metal Hose Corp. 
Cook Electric Co. 
Curtis Mfg. Co. 
Detroit Sheet Metal Works 
Drayer & Hanson, Inc. 
Eggelhof Engineers 
Julien P. Friez & Sons, Div. Bendix 

Aviation Corp. 
The Fulton Sylphon Co. 
General ·Controls Co. 
The Edwin F. Guth Co. 
George Koch Sons, Inc. 
McQuay, Inc. 
Owens-CorQing Eiberglas Corp. 
Pacific-Airmax Corp. 
Perry Aircraft Pcoducts Corp. 
B. F. Sturtevant Co. 
Surface Combustion, Div. of General 

Properties, Inc. 
United States Plywood Corp. 
Utility Fan Corp. 
Young Radiator Co. 

VIBRATION DAMPERS 

Arrowhead Rubber Co. 
Associated Rubber Products Co. 

Atlantic India Rubber Works, Inc. 
The Bowling Green Rubber Co. 
Burklyn Co. 
The Connecticut Hard Rubber Co. 
Cook Electric Co. 
The Dayton Rubber Mfg. Co. 
The Felters Co., Inc. 
The B. F. Goodrich Co., Aeronautical 

Div. 
Goodyear Tire & Rubber Co. 
Harris Products Co. 
Houdaille-Hershey Corp. 
Carl Hussman 
Lord Manufacturing Co. 
The M B Manufacturing Co. 
The Manhattan Rubber Mfg. Div. of 

Raybestos-Manhattan, Inc. 
Packless Metal Products Corp. 
Perry Aircraft Products Corp. 
Seamlex Co., Inc. 
Seiberling Rubber Co. 

WELDING 
EQUIPMENT 

The Alexander Milburn Co. 
Allen Electric & Equipment Co. 
Allis-Chalmers Mfg. Co. 
Glenn-Roberts Co. 
Krembs & Co. 
The Lincoln Electric Co. 
Sciaky Bros. 
Smith Welding Equipment Corp. 
Taylor-Winfield Corp. 
Thomson-Gibb Electric Welding Co. 
Victor Equipment Co. 

WHEELS & BRAKES 

Air Associates, Inc. 
Bendix Products Div., Bendix Avia-

tion Corp. 
Firestone Aircraft Co. 
General Aircraft Supply Corp. 
The B. F. Goodrich Co., Aeronautical 

Div. 
Goodyear Aircraft Corp. 
Goodyear Tire & Rubber Co. 
Hayes Industries, Inc. 
Kelsey Hayes Wheel Co. 
Karl Ort 
Pacific Aviation Inc. 
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)f. The ... vorld's largest airplane 
tire--sead rome lighting buoys 
for landing seaplanes at night­
a revolutionary new type of 
non-shattering oxygen cylinder 
- these are but a few of the 
many notable contributions 
Firestone has made to aviation 
progress as 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. 

FIRESTONE 
AIRCRAFT 
COMPANY 

AKRON, OHIO 

AVIATION PRODUCTS WHICH 
FIRESTONE IS SUPPLYING 
OR PREPARED TO SUPPLY 
TIRES AND TUBES OF OXYGEN MASKS 

ALL TYPES PLASTIC LENSES 
WHEELS AND BRAKES PONTOONS 
BULLET-SEALING FUEL PROPELLER ANTI-ICING 

AND OIL TANKS SHOES 
WOOD AND METAL PILOT WINDSHIELD DE·ICERS 

SEATS BOMB CASES 
PARACHUTE SEAT 

CUSHIONS RUBBER HOSE 

SEADROME CONTACT BRAKE LINING 
LIGHTING BUOYS BATIERIES 

FOAMED LATEX ENGINE MOUNTINGS 
CUSHIONS. PADS AND TORSION BUSHINGS 
WING FLLLER 

INFLATABLE LIFE BELTS 
NON-METALLIC 

PRESSURIZED CABIN 
INFLATABLE LIFE VESTS BUSHINGS 

AND PADS NON-METALLIC AI LERON 
INFLATABLE RUBBER HORN BUSHINGS 

BOATS NON-METALLIC FUEL 
SHA TIERPROOF OXYGEN CELL BACKING 

CYLINDERS MATERIAL 



D l H. FCT Ol\. Y E T ION 

AVIATION'S 

on . 
Cnt s o n e l ec tri c 

moto r drive n H ydrO I Lie 
T_cs t S tand for te s tin g 
a irc raft h y drauli c s y s ­
te m s us ing up to 1500 
P. 0 ~ 11 d pre ss ur e s . A 
smular unit, f o r 3,000 
POI~nd Pre ssures , is a lso 
a v:Hia blc. 

HydrOI L i c S p a rk 
Plug T e s t S tand , 
for tes ting a ircraft 
s park plugs in con­
junction with an 
a uxiliary a vi a ti o n 
ig nitio n tes te r. 

NEW Rl G H T HAND 

D e ni s o n Bur s t T es t 
S ta nd f o r d c tc rm i 11 i n g 
Lturs t Jl r c s ­
s urc s o f d e ­
vices in h y­
dra uli c sys-
tc m s . 

P o rtabl e S p a rk 
Plu g T e s t U 11it 
f o r s ubj ec tin g 
s p a rk plug s t o 
hig h pressures. 

Ma g n e to T es t 
S tand, for te s ting 
airplane nwgnc tos 
at s p eed s from 50 
to 6500 r.p.m. 
and a t v a riou s 
condition s of 
h ea t, humidity 
a nd a ltitude . 

Y ou ' ll f ind D e ni s o n 
H ydrOILics produc in g 
wat· tnate rial in plants 
a ll o ve t· th e counll·y ... 
pt·esscs asscmhling criti­
c al part s , v al v e s a nd 
contro ls ope rating im· 
pot·tant equipme nt , and 
tes t unit s assuring safe 
op e t·ation. On th ese 
pa ges a r e e i g ht 
e xa mples of wl1y H y· 
«h·OILics has h ecome the 
Aviation Industry's New 
Right Hand ... a h e tte r , 
fa s te r , and n1ore ceo· 
nomical way o f solving 
n ew prohle m s a nd im· 
proving old m e thods. 

D e ni so n 
Air c raft 
Fue l Trans­
f e r V a l ve, 
for 1na nual 
se lection of 
fu e l flow 
front fuel 
tanks . 

THE DENISON ENGINEERING 
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Hydromatic Prope lle r T est S tand , f o r tes ting di s tributo r 
valve s and f eathe ring action o f H yd ro matic Propelle r s . 

D e ni son HydrOILic 
Pac king Tes t U nit , 
for te s ting aircraft 
h y drauli c pa c kin gs . 
At s tati c pressure or 
life t e s t s at selecte d 
pressure . 

4 9 

COMPANY, 1187 Dublin Rood, C o I u m b u s, 0 h i o 
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(Wheels & Brakes) C onti11ued 
Scott Aviation Corp. 
Taylor Manufacturing Co. 
The Variety Aircraft Corp. 
Wagner Electric Corp. 
Warner Aircraft Corp. 

MISCELLANEOUS 

A T C Company, Inc. 
Ace Manufacturing Corp. 
Acme Steel Co. · 
The Acromark Corp. 
The Adams Co. 
Adhere, Inc. 
Advance Spring Corp. 
Aero Research Wind Tunnel Co. 
Aero Trades Co. 
Aeronautical Manufacturing Corp. 
Airchox Co., Div. of Joyce Aviation, 

Inc. 
Aircraft Accessories Corp. 
Aircraft Accessories Corp. of Mo. 
Aircraft Hardware Mfg. Co., Inc. 
Aircraft Mechanics, Inc. 
Aircraft Production Engineers 
Alfin Corp. 
All-Weather Springs 
Aluminum Co. of America 
Aluminum Ladder Co. 
American Armament Corp. 
American Central Manufacturing 

Corp. 
American Chain & Cable Co., Inc. 
American Oil & Supply Co. 
Andrews & Perillo, Inc. 
Angier Sales Corp. 
R. 'B. Annis Co. 
S. Appel & Co., Inc. 
Aqua Systems, Inc. 
The Aro Equipment Corp. 
Atlantic India Rubber Works, Inc. 
Automatic Electrical Devices Co. 
The. Automatic Vise Sales Co. 
A very Adhesives 
Avondale Chemical Co. 

. - The B G Corp. 
Barrett-Cravins Co. 
The Barrett Div., Allied Chemical & 

:Qye Corp. 
Bastian Bros. Co. 

Bauer & Black, Div. of The Kendall 
Co. 

Beckett Electric Co., Inc. 
The Bell Co., Inc. 
Bellanca Aircraft Corp. 
Blackhawk Mfg. Co. 
Bokelmann Trimming Co., Inc. 
S. F. Bowser & Co., Inc. 
Briggs Manufacturing Co. 
The Carlyle Johnson Machine Co. 
Charles W. Carll Sons 
Chicago Pneumatic Tool Co. 
The Cleveland Graphite Bronze Co. 
Cleveland Tungsten, Inc. 
Collins-Powell Co. 
Columbia Stamping & Mfg. Corp. 
Commonwealth Industries, Inc. 
Connecticut Telephone & Electric 

Corp. 
Continental Screw Co. 
Cook Heat Treating Corp. 
Chas. E. Crofoot Gear Corp. 
Cunningham-Hall Aircraft Corp. 
Cyclone Fence Div., American Steel 

& Wire Co. ""· 
The Davison Chemical Corp. 
The Dayton Manufacturing Co. 
Detroit Rex Products Co. 
Ditto, Inc. 
Dodge Cork Co., Inc. 
The Dole Valve Co. 
E. I. duPont de Nemours & Co., 

Plastics Dept. 
Duramold Div. of Fairchild Engine 

& Airplane Corp. 
Eagle Pencil Co. 
The Eastern Machine Screw Corp. 
Eastman Kodak Co. 
Eclipse Air Brush Co. Inc. 
The Electric Auto-Lite Co., Bay Mfg. 

Div. 
The Electric Furnace Co. 
Electronic Laboratories, Inc. 
Essick Manufacturing Co. 
Federal Aircraft Works 
Firestone Aircraft Co. 
Geo. J. Fix Co . 
Flotation Systems, Inc: 
Foote Bros. Gear & Machine Corp. 
Forsyth Metal Goods Co. 

· The Gaertner Scientific Corp. 
General Abrasive Co., Inc. 
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SERVING NOW ON SKYWAYS 
ALL OVER THE WORLD 

I J t C I 

491 

B. F. GOODRICH SILVERTOWNS-"the safest airplane 
tires ever built" -High Pressure-Low Pressure­
Smooth Conrour-for landing, nose and tail wheels. 

B. F. GOODRICH DE-ICERS -one of the greatest con• 
tributions to flying safety-now standard equipment 
on airliners and on many types of military aircraft. 

EXPANDER TUBE BRAKES- Developed by B. F. Good· 
rich for greatly improved ground control-for take­
offs and landings that are safer and smoother. 

BULLET SEALING FUEL CELLS-Bullet Sealing 
Hose-Crash Pads, Grommets, Rivnuts, Gas­
kets, Oil-and-Gasoline-Resistant Synthetics. 

FIRST LINE OF FLIGHT-These 
are just a few of the 80 differ­
ent B. F. Goodrich products 
serving now in military, com­
mercial, and private aircraft. 
Write for general catalog to 
The B. F. Goodrich Company, 
Aeronautical Div., Akron, 0. 

-~ . . ~ . . ' 

s~ ·· ~~ 
.. · . ~~~,~~ - . . 

B.F.Goodrieh 
I=IRST IN RUBBER 
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(Miscellaneous) C ontimted 
General Aircraft Equipment, Inc. 
The Geometric Tool Co. 
John W. Gillette & Co: 
The Glidden Co. 
Goodyear Tire & Rubber Co. 
Granberg Equipment, Inc. 
Great W estem Steel Co. Inc. 
Guardian Electric Manufacturing Co. 
Hamilton Machinery Builders, Inc. 
Hardman, Peck & Co. 
The Harris Calorific Co. · 
The Hartford Machine Screw Co. 
Hill Aircraft Streamliners Co. 
The Holo-Kr<1me Screw Corp. 
Hoof Products Co. 
Hope Webbing Co. 
Carl Russman Engineers 
Hyland Machine Co. 
The Imperial Brass Manufacturing 

Co. 
Industrial Grinding Co. 
Industrial Sound Control 
Industrial Wire Cloth Products Corp. 
Inglewood Sheet Metal Works 
Intercontinent Aircraft Corp. 
Interstate Brake Testing Machine Co. 
J.V.W. & Co. 
Jack & Heintz Inc. 
I. Jacoel Cable Splicing Equipment 

Co. 
J ardur Import Co. 
Johns-Manville Sales Corp. 
The Joh,nson Rubber Co. 
S. C. Johnson & Son, Inc. 
Johnson Tool Co., Inc. 
Jones Motrola Sales Co. 
Justrite Manufacturing Co. 
Kennedy Name Plate Co. 
Kent-Moore Organization Inc. 
Kester Solder Co. 
Keystone Tool & Supply Co. 
The Knight Screw Products Co. 
E. Konigslow Stamping & Tool Co. 
Dave Leahy Co. 
The H, D. Lee MercaJJ,tile Co. 
Libbey-Owens-Ford Glass Co. 
Link Aviation Devices Inc. · 
Link-Belt Co. 
David Linzer & Sons, Inc. 
Lisle Corp. 
Listo Pencil Corp. 

Lite Mfg. Co. 
Littelfuse Inc. 
Longines Wittnauer Watch Co. 
H. K. Lorentzen, Inc. 
Lorenzen Industries 
Los Angeles Stamp & Stationery Co. 
The Lufkin Rule Co. 
The McKay Co. 
Macwhyte Co. ~ ""~~• 
The Manhattan Rubber Mfg. Div. of 

Raybestos-Manhattan, Inc. 
Maplewood .Machinery Co. 
The Marquette Metal Products Co. 
Martin-Decker Corp. 
TheW. L. Maxson Corp. 
Mercury Aircraft Inc. 
Metal & Thermit Corp. 
Metzgar Co. 
Molded Insulation Co. 
Monite Waterproof Glue Co. 
Monmouth Products Co. 
Monsanto Chemical Co., Plastics"Div. 
Northil Co., Inc. 
Norton Co. 
Ohio Units 
Operadio Manufacturing Co. 
Karl Ort 
Pacific Gear Works of Los Angeles 
Packless Metal Products Corp. 
Pannier Bros. Stamp Co. 
Paragon-Revolute Corp. 
Permatex Co., Inc. 
Pittsburgh Plate Glass Co. 
Plaskon Co., Inc. 
Pollak Manufacturing Co. 
Precision Products, Inc. 
Pressed & Welded Steel Products Co., 

Inc. 
Prestole Div. 
R E F Aircraft Corp. 
Radio Accessories Mfg. Co. 
Reynolds Metals Co. 
Richland Auto Parts Co. 
Roberts & Mander Stove Co. 
H. H. Robertson Co. 
Rochester Ropes Inc. 
Rocky Mountain Steel Products, Inc. 
Rohr Aircraft Corp. 
A. W. Rosen & Co. 
The Russell Manufacturing Co. 
Russell Uniform Co. 
Schlegel Mfg. Co. 

I ·r 

.I 
ll},, 

. ~ .... :.lit_. 
· ... _-....... ·1~8 
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SAVES 40% MA 

PLUS INCREASED 
EFFICIENCY 

BECAUSE CARDINEER 
• Speeds transactions 
• Allow• divi•ion of 

work 

• Can bo moved where 
needed 

• Centers work at desk 
height 

• Prevenh eyestrain 
and fatigue 

• Permits quick transfers 
• Occupie• •mall •pace 

ROTARY FILE 

releases 2 out of 5 workers · 
for other vital needs 

CARDINEER helps keep aircraft and 
other American business rolling because 
it reduces the workhours of record· 
keeping by 40% or more. This Rotary 
File saves time-saves space-cuts costs­
and preserves labor. Each unit puts 6000 
cards instantly at hand. Prevents eyestrain 
and fatigue. Easily adapted to present 
records. Ready for immediate delivery. 
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(Miscellaneous) Conti11ued 
A. Schrader's Son, Div. of Scovill 

Manufacturing Co., Inc. 
Searle Aero Industries, Inc. 
Sellstrom Manufacturing Co. 
The Sentry Co. 
Sigma Instruments, Inc. 
Simons Paint Spraying Equipment 

Co. 
Solar Aircraft Co. 
The Sparks-Withington Co. 
Spray Engineering Co. 
Staley Manufacturing Corp. 
Standard Aircraft Products, Inc. 
Star Pattern Works 
The L. S. Starrett Co. 
Stricker-Brunhuber Corp. 
TelAutograph Corp. 
Templeton, Kenly & Co. 
Tennessee Aircraft, Inc. 
Thiokol Corp. 
Tietzmann Engineering Co. 
Tingley Reliance Rubber Corp. 
Uniform Hood Lace Co. 

United Aircraft Products, Inc. 
U. S. Industrial Chemicals, Inc. 
United States Rubber Co. 
Universal Building Products Corp. 
Universal Fixture Corp. 
The Variety Aircraft Corp. 
Veedcr-Root, Inc. 
The Vellumoid Co. 
Verson Allsteel Press Co. 
Vidal Research Corp. 
Voges Mfg. Co., Inc. 
Charles Wagner Litho Machinery Co., 

Div. of National-Standard Co. 
Walker-Turner Co., Inc. 
Wall ace Engineering Co. 
Weems System of Navigation 
R. D. Weiner Co., Inc. 
The Wellman Bronze & Aluminum· 

Co. 
Wesley Lacquer Co. 
The Whitney Chain & Mfg. Co. 
Willis & Geiger, Inc. · 
H. A. Wilson Co. 
F. P. Woll & Co. 
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WELLMAN 
NON-FERROUS 

CASTINGS 
ALUMINUM 
AMPCO BRONZE 
MAGNESIUM 

(Dowmdal) 
BRONZE 
BRASS 

FACILITIES 
1 . Two modern plants; well-equipped 

pattern shop (wood or metal); new 
heat-treating equipment. 

2. Precision workmanship; rigid pro­
duction and inspection standards. 

3. Experienced personnel-32 years 
in brass and aluminum; 12 years in 
magnesium. 

4 . Modern laboratory, including 
X-ray equipment, for quality 
checking. 

THE WELLMAN BRONZE 
& ALUMINUM CO. 

General Offices 
2531 E. 93rd Street, Cleveland, Ohio 

PRODUCTS ••• 
CONT CT -Si l ver~ P latinum , 

Tuns ten , Powder ~-l e t a..l 
THERMOSTAT I C METAL­

B il; h nnd Low T empera ture 
and Elect.r icnl Re is tance f ro m 
24 t o 530 ohms pt!r sq . m il , ft. 

PRECIOUS i\IETAL COLLEC­
TOR Ru'I/GS 

ILVER FACED STEEL !or 
benriugs and shims 

JA CKETED WIRE ­
il \' e.r on S teel 
il n :r o n Co pp er 

Sih·er on ln\'nr or nny o ther 
metal reques ted 

THE H. J\. WILSON CO. 
105 Chestnut St. , Ncwurk , N . J . 
Brnuclt Offices : Chicago • Detroit 

WAGNER TEMPLET DUPLICATOR 

This equipment has been accepted by 
the leading aircraft companies and others 
for accurate and efficient duplication of 
templets. 
Your inquiry will receive the prompt at­
tention of our engineering department. 

CHARLES WAGNER LITHO 
MACHINERY CO. 

Division of 
NATIONAL-STANDARD CO. 

Niles, Mich. 
51-55 PARK AVENUE 

HOBOKEN, N. J. 
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ALPHABETICAL DIRECTORY 
OF EQUIPMENT MANUFACTURERS 

AND SUPPLIERS OF .BASIC 
MATERIALS AND FABRICATIONS 

A 

AC SPARK PLUGt.._DIV. OF GENERAL 
MOTORS CO.LU"., Flint, Mich. 

PERSONNEL: G. Mann, Jr., Gen. Mgr.; W. S. 
Isherwo~. Sales M~rr .. : H. R. Wells, Pur. Agt.; 
W. E. Mdner, Pers. D1r • .i.M· W. Gotthelf, Pub. 
Dir.; C. W. McKinley, ~._;hief Engr. 
PRODUCTS: Aircraft armament; Bearings; 
Cleaners and cleaning compounds; Controls; 
Filters and strainers;. Instruments; Fuel, air 
and vacuum pumps; ;:~park plugs. 

A & F ALUMINUM PRODUCTS CO. 
3421 E. 22nd St. Los Angeles, CalH. 

PERSONNEL: R. M. AUan, Pres., Treas. & Gen. 
Mgr.; C. R. Fleishman, V. Pres. & Secy.; B. R. 
Sweany, Pur. Agt. 
PRODUCTS: Aluminum castings; Fittings; Hy­
draulic controls and assemblies; Aluminum 
Parts; Sub-assemblies. 

AT C CO., INC., 
34 E. Logan St., Philadelphia, Pa. 

PERSONNEL: G. H. Johanson, Pres.; J. D. 
Andrews, V. Pres. & Sales Mgr.; H. E. K~yon, 
Secy. & Pur. Agt:.i.. H. Huber, Gen. Mgr.; W. W. 
Winters, Pub. uir.; I. G. Johanson, Chief 
Engr. 
PRopucTS: Temperature and time control 
eqwpment. 
ABRAMS INSTRUMENT CO. 

606 E. Shiawassee St., Lansing, Mich. 
PERSONNEL: T. Abrams, Owner, W. S. Karr, 
Gen. Mgr. 
PRODUCTS: Cameras; Controls; Instruments; 
Sub-assemblies. 
ABRASIVE MACmNE TOOL CO., 

Dexter Rd. E. Providence, R. I. 
PERSONNEL: N. D. MacLeod, Pres. & Gen. 
Mgr.; E. S. Brackett, Jr., V .. Pres.; M. E. 
Young, Secy.; C. G. MacLeod, Treas.; W. 
Sceeles, Sales Mgr.; H. Hulme, Pur. Agt.; H. 
A. Patenaude, Pers. Dir.; L. E. Marsh, Chief 
Engr. 

·PRODUCTS: Machine tools. 
ACE MANlJFACTlJRING CORP. 

1205 E. Erie Ave. Philadephia~ Pa. 
PEII.SONNBL: G. Jones, Pres.; G. M. JOnes, V. 
Pres., Treas. & Gen. Mgr.; A. W. En_gel, Secy. 
&_Pur. Agt.j_J. W. Ker.shaw, Pers. D1r. & Pub. 
D1r.; F. G. ;:~chutz, Ch1ef Engr. 
PRODUCTS: Bushings!· Misc. engine equipment; 
Aluminum and stee parts; Stampings; Sub­
assemblies; Miscellaneous. 

ACME ELECTRIC HEATING CO., 
1217 Washington St., Boston, Mass. 

~~NNBL: ~· E. Price, Pres., Treas. & Sales" 
P gr., G. A.· Rice, V. Pres. 

RODUCTS: Heaters. . 

ACME STAMPING & MFG. CO., 
205 Corliss St. Pittsburgh Pa. 

PERSONNEL: C. A. ~ys, Pres. Bt Gen. Mgr.; f• H. Hunter, V. Pres.; H.]. Wilhelm, Seey., 
P reas. & Pur. Agt. 

RODUCTS: Stamping&. 

ACME STEEL CO. 
2840 Archer Ave., Chicago, DL 

PERSONNEL: C. S. Traer, Pres.; C. J. Sharp, 
~·Pres.; C. M. MacChesney, V. Pres. & Secy.; 
H. A. Rand, Treas.; W. S. Huss, Sales Mlzr.i. 

• L. Brueggemann, Pur. Agt.; H. L. Bllls. 
Pers. Dir.; V. C. HogJ"en, Pub. Dir.; R. E. 
Orton, S. Rasul, Chief Engr. 
PRODUCTS: Packing materials and supplies. 
ACME wmTE LEAD & COLOR WORXS 

8250 St. Aubin Ave., Detroi~ Mich. 
PEII.SONNEL: A. W. Stuedel, Pres.j_~._;. A. CamP" 
bell, V. Pres. & Gen. Mgr.; F. L . .lUiapp, Seey.; 
RW. S. SteJ?hens, Treas.; A. J. Reiss •. Sales Mgr.; 

: T. Ghdden, Pur. Agt:.i...J· E. M1tchel, P~· Rlf·i F. J. Schulte, Pub. u1r.; C. Kelley, Ch1ef 
ngr. 

PRODUCTS: Cleaners and cleaning compounds: 
Varnishes, lacquers, synthetics and finishes: 
Engine primers. 
ACORN BEARING CO., 

68 Stanley St., New Britain, Conn. 
VPEII.SONNBL: J. Neubauer, Pres.; M. Neubauer, 

. Pres. • 
PRODUCTS: Bearings. 
ACRO ELECTRIC CO., 
p 3167 Fulton. Rd., Clevelan~J 0. 

ll:RSONNBL: B. Wmston, Pres.: .t1. H. Marsh· 
iW:an, V. Pres.; C. A. Robinson, Gen. Mgr.; J. S. 
E cCombe, Sales Mgr.; L. A. Wald, Pur. Agt.; 
P . F. Kohl, Chief Engr. 

RODUC7S: Switches. 
ACTUS PRODUCTS CORP. · 

10-14 N. Bleeker St., Jl.b. Vernon, N. Y. 
IEJI.SONNEL; C. W. Prochaska, Pres.; Gen. Mgr • 
.. _Sales Mgr.; H. McCahan, V. Pres. & Pur. 
pst.; ]. M. Regan, Secy.; H. McCarthy, 

reas. 
SPRODUC7S: Hose clamps and hose fittings; 

park plugs. 

~~ ~AMS CO., Dubuquet.!a• 
& TRSONN.EL: E. Adams, Pres.; .n. Adams, Secy. 

reas. 
PRODUC7S: Machine tools; Gears. 

t -
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AVIATION PRODUCTS DIVISION 
AUTO-LITE is an old fri e nd. A uto-Lite m a nufactur­
ing divisions h ave long contributed to the production 
and development of Ame rica's airc r aft . Eng inee rs, 
Purchas ing A g ents and E xecutives w ill recognize in 
the n a mes below d e pe ndable so u r c e s of supply for 

SPARK PLUGS • POWER, LIGHTING AND INSTRUMENT WIRE 

BOOSTER COILS • CURRENT RELAYS • GENERA TORS 
DEEP DRAWN HEAVY STAMPINGS • MOLDED PLASTICS 

INSTRUMENTS AND GAUGES INSTRUCTION PLATES 

STEELDUCTOR IGNITION CABLE • AIRCRAFT BATTERIES 

ALUMINUM DIE CASTINGS GUN·FIRING SOLENOIDS 

Direct your inquiries lo: 

THE ELECTRIC AUTO-LITii CO. TOLEDO, OHIO 
Aviation Products Division 

Alemite Die Casting & Mfg. Div. American l eather Products Ca. 
Bay Manufacturing Division Corcoran-Brown Lamp Division 
Motor-Meter Gauge & Equipment Owen Dyneto 

Division Division 4 
Prest· O·lite BaHery Company, Sterling Cable Division < 

Inc. (now "Wire Division") 
'P' 

In 26 Great Manufacturine: Divisions, Auto-Lite Is Producina: a Lone: .... , 
List of Items for America 's Armed Forces on Land, Sea and In the Air 0 Iii 

-+97 
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ADEL PRECISION PRODUCTS CORP., 
10777 Van Owen St., Burbank, Calif. 

PERSONNEL: H. R. Ellinwood, Pres.: R. D. 
Cavanaug!l, V. Pres.; H. E. Webb, V. Pres. 
&: Sales Mgr.LP. M. Dollard, Secy. &: Treas. 
H. P. Wade, uen. Mgr.; R. L. Freeman, Pur. 
ARt.; R. L. Furst, Pers. Dir. &: Pub. Dir.; G. 
Tliarratt, Chief Engr. 
PRODUCTS: Clam~J Controls; De-icer equip­
ment; Fasteners: Filters and strainers; Gaskets; 
Hose clamps and hose fittingsj Hydraulic con­
trols and assemblies; Synthettc parts; Engine 
Primers; Pumps; Control Valves. 

ADHERE, INC., 
1220 Maple Ave., Los Angeles, Calif, 

. PERSONNEL: D. F. Drehe!J_Pres.; I. A. Ander­
son, V. Pres.-Sales; W. w. Clarker, Secy. &: 
Treas.; W. H. Hanson, Compt.; P. B. Crum 
Pur. Ag1:.; J. F. Hefferon, Pers. Dir.; W G' 
Marsh, D. Michaels, Engrs. • • 
PRODUCTS: Windshields; Paints. varnishes and 
finishes; Mlscellaneous. 

ADJUSTABLE CLAMP CO., 
417 N. Ashland Ave., Chicago, m. 

PERSONNEL: H. V. Holman, Pres.; D. V. 
Holman, Secy, 
PRODUCTS: Clamps; Tools. 

ADVANCE ALU114INUM CASTINGS CORP., 
2742 W. 36th Pl., Chicago, m. 

PERSONNEL: R. W. Wilson, Pres.; N. Shoan, 
Treas.; A. J, Peterson, Sales Mgr • G J Ries 
Pur. Agt. ·• · · ' 
PRODUCTS: Aluminum castinRS. 

ADVANCE SPRING CORP., 
1749 Carroll Ave., Chicago m. 

~E~ONNBL: F. C. Mueller, Pres.; D. E. Mielke, 
S · res., Treas. &: Gen. Mgr.; A. L. Mueller, 

ecy.; S. Banas, Chief Engr. 
P~ODUCTS: Stampings; Coil and flat springs; 
Wll'eforms. 

AERCO CORP., . 
12024 Center Hollyclale, Calif. 

PERSONNEL: C. A. Herbert&, Pres.; W. J. Mer­
rigo.n, V. Pres. &: Chief Engr.; E. T. Melone, 
V. Pres. &: Sales Mgr.; L. A. Cole, Secy. &: 
Treas • .i.P· B. Melone, Pur. Agt.; H. Haufl.aire, 
Pers • .utr. 
PRODUCTS: Tail wheel assemblies; Landing 
gears; Parts; Sub-assemblies. 

AERO-COUPLING CORP. 
1051 N. Hollywood Way, Burbank, Calif. 

PERSONNEL: A. A. Eisenman, Pres. &: Chief 
Engr,; H. M. Davis, V. Pres~ Treas. &: Gen. 
Mgr.; A. A. Burclde, Secy.; u. G. Bell, Pur. 
~. . 
PRODUCTS: Hose assmnblies and fittings. 
AERO ENGINEERING CORP., 

. 525 N. Arlingt!ln Ave., E. 01"1Ulge, N.J. 
PERSONNEL: E. ~ Bnner, Pres.; A. V. Bunnell, 
V. Pres.;]. Vullmg, Secy. &: Treas. 
PRODUCTS: Propellers and propeller parts, 

AERO PARTS MANUFACTURING CO., 
INC., 411 E. Engllsh, Wichita, Kans. 

PERSONNEL: J. A. MacCullough, Pres,&: Gen. 
Mgr.; D. W. Da'Yson, V. ~res.j_J. E. Boyer, 
Secy.; R. E. CalviD, Treas:, L • .tt. Gunn, Pur. 
Agt.; N. Inghram, Pers. Dll'. 
PRODUCTS: Bomb racks; Collector rings, cowls, 
streamlines; Controls; Coversj Cowlings; 
Cylinder deflectors, baflles, bracKets; Floats, 
skiis; Panels; AluminUm and steel parts. 

AERO RESEARCH WIND TUNNEL CO. 
126 W'dliams St., Parmingclale, N. Yo 

PERSONNEL: D. E. Olshevney, Pres. &: Gen. 
Mgr. 
PRODUCTS: Wind tunnels. 

AERO SCREW CO., 
19th Ave. & 12th St., Rockford m. 

PERSONNEL: P. L. Hill, Pres.; W. l:halalre, 
Gen. Mgr.; L. L. Barr, Sales Mgr.LJ· R. 
Pearson, Pur. Agt.; A. A. Healy, Chief JSngr. 
PRODUCTS: Misc. hardware. 

AERO SPARK PLUG CO. INC. 
635 Greenwich St., New York N. Y. 

PERSONNEL: W. E. Bl~, Pres.; L. it Dool~~ 
V. PrS!,; A. A. KasarJtan, V. Pres. &: Chi 
Engr.; .tt. S. Van Cleve, Pur. Agt. 
PRODUCTS: Spark plugs. . 

AERO SUPPLY MPG. CO., INC., 
611 W. llllaln St., Corry, Pa. 

PERSONNEL: P. N. Ames, Pres.1· L. E. Graham, 
V. Pres., Secy. &: Treas.; S. J. rvine, V. Pres., 
Gen. J,{_gr. &: Sales Mgr.·bH. W. Jewell, Pur. 
AIJt.; H. Blount, Pers .. lr.:J C. Rich, Pub. 
Dtr.; G. T. Downey, Chtef JSngr. 
PRODUCTS: Bushings; Tube clamp_s; Enginel 
propeller and shutter controls; ·Filters ana 
strainers; Misc. hardware; Fuel system panelsj 
Propeller partS; Hand wobble pumps; Fuet 
selectors. 

AERO TOOL CO., 
231 W. Olive Ave., Burbank, Calif. 

PERSONNEL: L. Deutsch, Pres.; P. Holzman, 
Gen. Mgr.; W. Rick, Sales MF.; A. Vienna. 
Pur . .Agt,; C. Frankel, Pers. Dtr.; K. Keesler, 
Chief Engr. 
PRODUCTS: Airport equipment; Tools. 

AERO TRADES CO., 
Roosevelt Pield1.llllineola, N. Y. 

PERSONNEL: E. Scheifele, J. G. Mcintosh, 
Partners; R. Scheifele, Secy.; J. B. Tallman, 
Gen.Mgr. 
PRODUCTS: Clamps; Collector rings, cowls, 
streamlines; Cowlings; Cylinder deflectors. 
baflles, braCkets; Exhaust manifolds; Fittings; 
Hose clamps and hose fittings; Manifolds; 
Panels; Aluminum parts; Stampings; Mis­
cellaneous. 

AERONAUTICAL JIIIPG. CORP. 
377 Pourth St;, Niagara Fda, N. Y. 

PERSONNEL: A. M. Patterson, Pres.; C. ]. 
Lane, V. Pres., Gen. Mgr. &: Chief Engr.; G. 
Jensvold, Secy.; ]. ]. Falbey, Pur. Agt. 
PRODUCTS: Aircraft armament; Bushings; Con· 
trols; Misc. electrical equipment; Fittings; 
Hydraulic controls and assemblies· Machine 
tools; Aluminum and steel parts; Sub-assem• 
blies; Tools; Control valves; Miscellaneous. 

AERONAUTICAL PRODUCTS, INC., 
Plant 11-
18100 R:van Road, Detroit, llllich. 
Plant 12-
Washington Court House, 0. 

PERSONNEL: A. Jackson, Pres. & Gen. Mgr.; 
C. C. La}TX!lan, V. Pres. &: Sales Mgr.; M •.. J. 
Whitfield, Secy.; B. M. Layman, Treas. Pl!Ult 
(} 1-E. C. joilke, Pur. Agt.;· D. I. Clme, 
Pers. Dir. Plant (} 2-R •. T. Andrews, Pur. 
Agt.; C. Dutton, "Pers. Dtr. 
PRODUCTS: Misc. engine equipment. 

' 
' 

' ' 
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AERONAUTICAL RADIO MFG. CO., 
Mineola, N. Y. 

PERSONNEL: G. W. McCauley, Pres.; E. Berli­
ant, Gen. Mgr. 
PRODUCTS: Batteries; ClamJ)ll; Dynamotors; 
Generators; Switches; Filters; Radio accessories 
and equipment; Radio and ignition shielding. 

AERONCA AIRCRAFT CORP., 
Municipal Airport, Middletown 0. 

PERSONNEL: C. FrieQlander, Pres.;-~. Fried­
lander, V. Pres.; G. L. Hoffman, ~j,cy.j A. 
Helmers, Treas.; R. L. Davison, Exec . .1\SSt. 
Sales; E. H. Wideman, Pur. Agt~ P. E. Linzie, 
Pers. Dir.; B. L. Hinds, Pub. vir.; W. Hall, 
ChiefEngr. 
PRODUCTS: Basic materials and fabrications; 
Controls; Control sticks and wheelst Covers; 
Cowlings; Cylinder deflectors, baffies, orackets; 
Engine mounts; Exhaust manifolds; Fittings; 
Heaters; Landmg gears, Panels; Aluminum 
parts; Seatsj. Shock struts and cord; Stampings; 
Sub-assemblies; Tanks; Tools. 

AEROPRODUCTS DIV.L GENERAL 
MOTORS CORP., uayton 0. 

PERSONNEL: C. E. Wilson, Pres.; L. R. Beard­
slee,. Secy.; W.J. Blanchard, Geri. MJP.'.; W. E. 
Kre1tzer, Pur. Agt.l R. Daly, Pers. Dir.; C. J. 
Proud, Pub. Dir.; L;. S. MacNeil, Chief Engr. 
PRODUCTS: Propellers and propeller parts. 

AEROPRODUCTS MANUFACTURING CO., 
1625 Grand Ave., Kanaas City, Mo. 

PERSONNEL: C. W. Beck, Pres.; M. L. Beck, 
Secy.; L. Hay, Treas.; H. S. Sharpe, Gen. Mgr.; 
D. Baublits, Pur. Agt.; H. Wilder, Chief Engr. 
PRODUCTS: Training devices; Aluminum, 
magnesium, plastic and steel parts; Radio 
compasses. 

AEROQUIP CORP., 
300 S. East AV!:r Jackson, Mich. 

PERSONNEL: D. T. McA.one, Pres.; C. Hollerith, 
V .• Prll!l:,; F. W. Corwin, Secy., Treas. & Pub. 
D1r.; M. W. Brandau, Gen. Mgr. & Chief 
Engr.; W. G. Howe, Pur. Agt. 
PRODUCTS: Hose. and bose fittings; Hydraulic 
bose assemblies; Aluminum, steel and synthetic 
parts. 

AGAWAM AIRCRAFT PRODUCTS, INC., 
Sag Harborl N.Y. 

PERSONNEL: A. P. LOening, Pres.; G. A. Dippel, 
Factory Supt.; A_. H. Butts, Pur. Agt. 
PRODUCTS: Fittmgs; Aluminum, magnesium 
and steel parts. 

AIR ASSOCIATES,. INC.! ;Bendb: N. J., Los 
Angeles, Calif., Cnicsgo iti. l>allas 
Tex. - ' ' ' 

PERSONNEL: H. I. Crow, Pres. & Sales Mgr.; 
R. E. Acre, V. Pres •. ; G. S. Klevestrom, Secy. 
& Treas.; C. E. Re1d, Gen. Mgr.j_P. Smith, 
P~. Agt.; G. Evans, Pets. Dir.; .!!<,A. Volk, 
Chief Engr. 
PRODUCTS: Aircraft armament· Airport equip­
ment; Basic materials and fallrications; Con­
trols; De-icer equil)ment; A~ motors' 
Disconnect plugs; Switches; Terminals; Mise: . 
electrical equipment; Fasteners· Filters and 
strainers; First aid equipment; Fittings; Hose 
clamps and hose :fittings; Hydraulic controls 
and assemblies; Misc. hardware; Aluminum 
and steel parts; Protective clothing and equip­
ment· Pumps; Radios; Radio and igmtion 
shi;aaing; Tall wheel assemblies; Engine valves; 
Wheels and brakes. · 

AIR-CRAFT EQUIP. DIV. OF ANCHOR 
POST li'ENCB CO., 6500 Eaatem Ave., 
Baltimore, Md. 

PBRSONNEL: W. F. Brannan, Pres.; R. D. 
l:.ogee, V. Pres.; L. H. Johnson, Secy.; C. W. 
Burton, Jr., Treas.; T. H. Smoot, Gen. Mgr.; 
F. P. Harbin, Sales Mgr.; C. A. Bishop, Pur. 
Agt.; C. J. Gross, Pers. Dir.; M. J. Donahue, 
Pub.Dir. 
PRODUCTS: Ammunition boxes; Heaters. 

AIR CRAFTSMEN INC., 
223 Hindry Ave., Inglewood, Cali!. 

PERSONNEL: A. C. Chester, Pres.; A. P. 
Clausen, V. Pres.; Mrs. A. C. Chester, Secy. & 
Treas. 
PRODUCTS: Exhaust manifolds; Propeller 
spinners. 

AIR-li/IAZE £0RP., 
5200 .t18rVUCl Ave., Cleveland, 0. 

PERSONNEL: A. E. Schaaf, Pres.; 0. H. Schaaf, 
V. Pres. & Gen. Mgr.; G. M. Walton, V. Pres.; 
L. M. Henton, Secy.; H. H. Schaaf, Treas:.t F. 
M. Paul, Sales Mgr.; C. B. Moorhead, .t"ur. 
Agt.; W. B. Watterson, Pub. Dir.; P. C. 
Hungerford, Chief Engr. 
PRODUCTS: Intake air :filters. 

AIR-SHIELDSJ INC., 
County Line Rd., Hatboro,_Pa. 

PERSONNEL: S. Y. Gibbon, Pres.; ·.1·. T. Ludlum, 
V. Pres.; J. B. McPherson, IV, Secy.; B. C. 
Grieb, Treas. & Gen. Mgr, 
PRODUCTS: Radio and ignition shielding; 
Spark plugs. · 

AIRCHOX CO. DIV. OF JOYCE AVIATION 
me., a s. Michigan Ave., Chicago, m. 

PERSONNEL: D. G. H~es. Pres.;. L. M. Lewis, 
Secy.; E. A. Joyce, Treas. & uen. Mgr.; E. 
Harper, Chief Engr. 
PRODUCTS: Parachutes and parts; Aerial tar­
gets; Exact speed computers; Spinners; Shoul­
der Safety belts. 

AIRCO TOOL CO. 
1620 EucUd St. Santa Monica, Calif. 

PERSONNEL: J. W. Sheehan, Pres.; H. W. 
Meister, Secl'- & Treas:.i D. R. Finnegan, Se:Ie~ 
MK!;j C. P. Edwards, .t"ur. Agt. & Pers. D1r., 
H. w. Steel, Chief Engr. 
PRODUCTS: Bushings; Forgings; Steel parts; 
Tools. 

AIRCRAFT ACCESSORIES CORP., 
166 W. Olive Ave., Burbank, Calif. 

PERSONNEL: R. C. Walker, Pres.; T. E. Colvin, 
Exec. V. Pres.; L. J. Rienhardt, V. Pres. & 
T~eas.; 0. R. Jones, Sec:!'.;. W. A. Cooke, Pers. 
D1r.; R. E. M1ddleton, Ch1ef Engr. 
PRODUCTS: Hydraulic controls and assemblies; 
Pumps; Radios; Transmitters; Piazza crystals. 

AIRCRAFT ACCESSORIES CORP. 011' 
MISSOURI, Fairfaz Airport, Kansas 
City, Kans. 

PERSONNEL:·R. C. Walker, Pres.; T. E. Colvin, 
Exec. V. Pres:,;_ L. J. Rienhardt, V. Pres. & 
Treas.; C. N. A.imball, V. Pres.; 0. R. Jones, 
Secy.; A. Nelson, Chief Engr. 
PRODUCTS: Hydraulic controls and assemblies; 
Pumps; Radios; Transmitters; Piazza crystals. 

_, .. ~. 
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A NEW NAME IN TO DAY'S SKIES 
w T H A R E P U T A T 0 N Y E A R S 0 L D 

Now, under the name Joyce Aviation, Inc., the Airchox Company con­

tinues to build the precision equipment so v ital to the progress of aviation. 

AIRCHOX COMPANYJo~c C d__,_,..J,.• 
Divloion of I J ' ~t«;Ct£U'n' / N(. 

GENERAL OFFICES, 8 SO . MICHIGAN AVE., CHICAGO 

PARACHUTE HARDWARE • COLLAPSIBLE WHEEL CHOCKS • EXACT AIRSPEED COM­
PUTER • MOORING ANCHOR KIT. TOW-TARGETS FOR AERIAL AND ANTI-AIRCRAFT 
GUNNERY • SHOULDER SAFETY BELTS. AIRCRAFT SPINNER AND PROPELLER BLADES 



502 DIRECTORY SECTION 

AIRCRAFT & MARINE SPECIALTY CO., 
302 S. Central Ave., BaltiJnore, Md. 

PERSONNEL: H. D. Baldwin, Pres. & Treas.; 
J. R. Speer, V. Pres.; H. Hammond, Secy.; H. 
M. Short, Chief Engr. _ 
PRODUCTS: Controls; Misc. electrical equip­
ment: Misc. hardware; Misc. engine equipment; 
Aluminum and .steel parts; Shims; Stampings. 

AIRCRAFT COMPONENTS, INC., 
8000 Woodley Ave. Van Nuya, Calif. 

PERSONNEL: G. G. Budwig, Pres.; ]. N. 
Combs, Exec. V. Pres. & Treas.; L. Come_gys, 
V. Pres.; L. Zuhlke, Secy.: J. R. Bennet, Gen. 
M~.K. ]. Wilson, Sales :M"gr. & Pub. Dir.:.G. 
R. waseburg, Pur. ARt.; F. Schuck, Pers. D~r.; 
R. R. Rotzler, Chief"Engr. 
PRODUCTS: Ammunition boxes and counters; 
Collector rings, cowls, streamlines; Cowlings; 
De-icer eq~_ipment; Engine mounts; Exhaust 
manifolds; Hose clamps and hose fittings; Mani­
folds; Tanks. 

AIRCRAFT ENGINEERING PRODUCTS, 
INC., 2 Ackerman Ave., Clifton, N. ]. 

PERSONNEL: A. G. Roth, Pres., Secy. & Chief 
E~gr.i· G. Roth, V. Pres., Pers. Du:. & Pub. 
D1r.; . E. Amann, Treas.; ]. H. Reater, Gen. 
Mgr.; E. T. Den Bleyker, Pur. Agt. 
PRODUCTS: Hydraulic controls and assemblies; 
Aluminum, magnesium and steel parts; Pro­
pellers; Spinners; Hydraulic hand pumps. 

AIRCRAFT HARDWARE MFG. CO.t_INC., 
1381 Lafa_yette ~ve., New Yorkz !I· Y. 

PERSONNEL: 0. Mazzea, Pres. & Gen. Mgr.LM. 
Bresciani, V. Pres.; A. J, Babboni, Secy., l'ur. 
Ag1: .. & Chief Engr.; S. Mazzei, Treas.; F. W. 
Bohhng, Sales Mgr.; F.]. DeBiase, Pur. Agt. 
PRODUCTS: Bushingsi Fittings; Misc. hardware; 
Alum~num, steel ana other metal parts; Screw 
machine parts. 

AIRCRAFT INDICATORS CO. 
742 S. Cooper St., Memphls, Tenn. 

PERSONNEL: H. L. McPherson, Pres. & Chief 
Engr. 
PRODUCTS: Rate of climb indicator. 

AIRCRAFT MECHANICS, INC., 3200 N. 
Nevada Av!:J Colorado Springs, Colo. 

PERSONNEL: P. w. Nichols, Pres.; M. A. 
Oblander, Treas. 
PRODUCTS: Engine mo~nts; J:anding gears; 

·Steel J)arts; Sub-assemblies; Tail wheel assem­
blies; Miscellaneous. 

AIRCRAFT PARTS DEVELOPMENT CORP , 
409 Broad Sb Summit, N. ]. • 

PERSONNEL: D. C. rtungerford, Pres. & Treas.; 
L. M. Hungerford, V. Pres.; H. T. Hungerford, 
Secy.; M. Christensen, Pur. Agt, 
PRODUCTS: Fasteners; Fittings; Aluminum 
plastic and steel parts. ' 

AIRCRAFT PRODUCTION ENGINEERS, 
1834-42 W. 59th St., Chicago, Ill. 

PERSONNEL: R. G. Hilger, Pres., Ge~. Mgr. & 
S~es Mgr.; L. Br!llller, Treas.; D. King, Pers. 
D~r.; ]. Polan, Chief Engr. 
PRODUCTS: Machine tools; Tools, jigs and 
fixtures. 
AIRCRAFT PRODUCTS & EQUIPMENT 

CORP., Franklin & Lacey Sts., West 
Chester, Pa. 

PERSONNEL: J, H. Stephens, Pres.; E. K. Gray, 
V. Pres.; F. K. McTyler, Compt. 
PRoilucTs: Plywood and steel parts. 

AIRCRAFT RADIO CORP., Boonton, N. ]. 
PERSONNEL:,L. M. Hull, Pres.~· F. H. Drake, V. 
Pres. & Chaef Engr.; ]. E. ohanson. P. 0. 
Farnham. V. Pres.; B. E. olley, Secy, & 
Treas.; M. M. Eells. Sales Mgr.; H. M. Kings­
land, Pur. A_gt.j,H. S. Hall, Pers. Dir. 

- PRODUCTS: Raaaos. 

AIRCRAFT SCREW PRODUCTS CO., INC., 
-47-23 35th St., Long Island City, N. Y. 

PERSONNEL: B. Sack, Pres. & Gen. Mf;ikil!· 
W. Cram, V. Pres. & Sales Mgr.; A. L. , 
Secy.; E. P. Huisking, Treas. & Pur. Agt.; E. 
M. Lang, Pers. Dir.; C. G. Thoma, Pub. Dir.; 
0. Haas, Chief Engr. 
PRODl!CTS: Bushings; Misc. engine equipment; 
Studs; Cap screws; Inserts; Bolts, nuts. 

AIRCRAFT SPECIALTIES CO., 
601 S. Anderson St., Los Angeles, Callf. 

PERSONNEL: J, L. Hastings, Pres. & Gen. Mgr.; 
B. A. Berthelsen, .v. Pies. & Pers. Dir.; C. 
LaTourrette, Secy.; F. Puffer, Treas.; T. K. 
Temple, Sales Mgr. & Pub, Dir.; G. McGhie, 
Pur. Agt.; P. E. Shafer, Chaef Engr. 
PRODUCTS: Cleaners and cleaning compounds; 
Control sticks and wheels; De-icer equipment; 
Hydraulic controls and assemblies; Aluminum 
and steel parts; Stampings; Sub-assemblies; 
Tubing. 

AIRCRAFT STANDARD PARTS CO., 
1711 19th Ave., Rockford, Ill. 

PERSONNEL: H. V. Sny4er, Pres.; F. L. Hill, 
Gen. Mgr.; T. R. St. Claire, Pur. Agt. 
PRODUCTS: Turnbuckles; Rod ends; Ball bear­
ing substitutes; Hose clamps; Misc. hardware. 

AIRCRAFT TOOLS, INC., . 
750 E. Gage Ave., Los Angeles Calif. 

PERSONNEL: W. Miller, Pres.; E. Miller, V. 
Pres.; G. LaFollette, Secy.; ]. Glassman, Sales 
Mgr.; B. Stevens, Pur. Agt.; D. Watson, Chief 
Engr. 
PRODUCTS: Tools. 

AIRCRAFT WELDERS, INC., 
403 Beacon Bldg., Wichita, Kans. 

PERSONNEL: 0. A. Sutton, Pres. & Treas.; W. 
P. Innes, Jr., V. Pres.; P.R. Kttcb, Sec~ W. 
L. Henry, Gen. Mgr. & Sales Mgr.; ]. A.uhl­
mann, Pur. Agt.; J, Ware, Pers. Dir. & Pub. 
Dir.; C. A. Bradford, Chief Engr. 
PRODUCTS: Engine mounts; Exhaust manifolds!· 
Nacelle frames; Landing gears; Tall whee 
assemblies; Welded fittings; Tanks. 

AIRESEARCH MANUFACTURING CO., 
9851 Sepulveda Blvd., Los Angeles, 
Calif. 

PERSONNEL: J. C. Garrett, Pres._i.. W. C. 
Brownlee, V. Pres. & Gen. Mgr.; W. l;, White­
bead, Secy.; W. D. Morgan, Treas.; R. ]. 
Hostetter, Sales Mgr.; J .. B. Meyer, Pur. Agt.; 
G. D. !3rad!ey, Pers. Dar.; C. W. ReJ'?ofds, 
Pub. Dar.; W. R. Ramsaur, H. E. W. Tinker, 
Engrs. 
PRODUCTS: Cabin superchargers; Misc. engine 
equipment; Engine cooling systems; Control 
systems. 
AIRSEALAND AIRCRAFT, INC., 

25-17 43rd Ave., Long Island City, N.Y. 
PERSONNEL: R. Decat, Pres. & Chief Engr.; L. 
Levez, Secy.; G. Decat, Treas.; G. BeCJCer, 
Pers. Dir. 
PRODUCTS: Instruments; Misc. hardware; 
Aluminum, magnesium and steel parts; Stamp­
ings; Tools; Blind rivet; Blind riveting gun. 
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AJAX ELECTROTHERMIC CORP., 
Trenton..t N.J. 

PERSONNEL: u. H. Clamer, Pres.; R.N. Blake­
slee, V. Pres.; F. T. Chesnut, Secy.; A. D. 
Meyer, Treas. 
PRODUCTS: High frequency induction furnaces. 

ALADDIN RADIO INDUSTRIES, INC., 
501 W. 35th St., Chicago, Dl. 

PERSONNEL: V. S. Johnson, Pres.; J. C. Mc­
Ginle)l', V. Pres. & Gen. Mgr.; F. N. Jacob, 
Chief Engr. 
PRODUC'IS: Radio components. 

THE ALBANO CO., INC., 
306 E. 47th St., New York1 N. Y. 

PERSONNEL: P. Albano, Pres • .:rc Treas.; E. 
Albano, V. Pres. & Secy. 
PRODUC'IS: Sub-assemblies. 

ALPIN CORP., 
30 Rockefeller Plaza, New York, N.Y. 

PERSONNEL: J. C. Ward, Jr., Pres.; M. F. 
Markel, D. B. Cox, V. Pres.; W. H. Schwebel, 
Secy. & Treas. 

ALL AMERICAN AIRCRAPT PRODUCTS, 
INC., 1350 E. Anaheim St., Long Beach, 
Calif. 

PERSONNEL: E. Adler, Pres. & Gen. Mgr.; G. 
R. Adler, y. Pres.; H. D. Lawrence, Secy._; C. 
F. Lfndg,uiSt, Treas.; W. R. Bennet, Sales Mgr.; 
C. F. Bittel, Pur. Agt.; R. C. Adler, Chief Engr. 
PRODUCTS: Bomb racksi Controls; Control 
sticks and wheels; Cowlings; Exhaust mani­
folds; Hydraulic controls and assemblies; Mani­
folds; Aluminum and plywood parts; Seats; 
Sub-assemblies. 

ALL-WEATHER SPRINGS, 
140 Cedar St., New York, N. Y. 

PERSONNEL: G. Bliss, Gen. Mgr.; J, W. Rocke­
feUer, Jr., Sa,Ies Mgr. 
PRODUCTS: Misc. engine equipment; Steel 
parts; Precision instrument springs. 

ALLEGHENY LtiDLlJM STEEL CORP., 
Oliver Bldg. Pittsburgh, Pa. 

P~RSONNEL: W. F. Detwiler, Ch.; W. A. 
Givens, V. Pres.l. E. J. Hanley,_Secy. & Treas.; 
R. M. Allen, Sales Mgr.:l L . .1:1. Bittner, Pur. 
Agt.; R. C. Ec!ga.l', Pers. uir.; C. B. Templeton, 
Pub. Dir.; J. H. Taylor, Chief Engr. 
PRODUCTS: Castings and forgings; Electrical 
stainless and tool a~el; Tubing. ' 

ALLEN ELECTRIC AND EQUIPMENT CO 
2101-29 N. Pitcher St., Kalamazoo'' 
:Mich. ' 

J:!E!tSONNEL: G. H. Allen, Pres., Gen. Mgr. & 
Chief Engr.; L. F. Wo,olman, V. Pres. & Sales 
Mgr.; M. E. McM&:rtm, Secy.j _.'f.·]. HiKdon, 
Treas:.i R. H. Aldrich, Pur. ~.; L. Feltes 
Pers. uir.; K. Fullerton, Pub. Dir. ' 
PRODUC'IS: Arc and spot welders; Testing equip­
ment; Misc. engine equipment. 

THE ALLEN :MANlJFACT'O'IUNG CO., 
133 Sheldon St., Hartford Coun. 

PERSONNEL: H. R:· Grant, Pr~.j,E. Dlm!?Ck, V. 
Pres.; F. J. Whitney, Secy., t~. K. Dunock, 
Treas.: J. G. Osmond, qen •. Mgr.; W. C. Waldo, 
Sales M_gr.; M. C. UricchlO, Pur. ARt.; E. S. 
GrantJ..Pers. Dir.j R. W. Bidwell, P"ub. Dir.; 
C. S. uates, Chiet Engr. 
PRODUC'IS: Hollow screws; Pipe plugs. 

ALLmD CONTROL CO., INC., 
227 Fulton St., New York, N. Y. 

PERSONNEL: E. H. Gillette, Pres. & Treas.; 
J. F. Ebert, J. M. Coffeen, V. Pres.; H. L. 
Kircher, SecY. 
PRODUC'IS: Airport equipment; Controls; Mag­
netos; Switches; Instruments. 

ALLis-CHALMERS :MANlJPACTUIUNG., 
CO., :MUwaukee, Wise. 

PERSONNEL: W. Geist, Pres.; H. W. Story, J. 
A. Keogh, L. H. Hill, V. Pres.; E. H. BroWil, 
V. Pres. & Engr.; W. E. Hawkinson, Secy. & 
Treas.; J. M. White, Works Mgr~ W. C. 
Johnson, Sales Mgr,; F. E. Haker, uir. Pur. 
PRODUC'IS: Tractors; Electronic arc welder; 
Centrifugal pumps; Rotary vacuum pumps and 
air compressors; Lubricants; Superchargers. 

ALLOYS FOUNDRY, INC. 
403 Beacon Bldg., Wlchita1 Xans. 

PERSONNEL: 0. A. Sutton, Pres . .:rc Treas.; W. 
P. Innes, Jr., H. T. Fleeson, V. Pres.; P. R. 
Kitch, Secy.i W. W. Cunningllam, Gen. Mgr., 
Sales Mgr . .:rc Chief Engr.; E. ]. Kuhlmann, 
Pur. Agt.; ]. F. Ware, Pers. Dir. & Pub. Dir. 
PRODUC'IS: Castings and forgings; Fittings; 
Misc. hardware. 

ALOFS :MANlJPACT'O'IUNG CO., 1615 Madi-
son Ave., S. E., Grand Rapids, Mich. 

PERSONNEL: H: G. Alofsc.., Gen. ~gr.; L. Alkema, 
Pur. Agt.;J. Lmdhout,rers. D1r. 
PRODUC'IS: Steel parts; Stampings. 

ALPHA METAL & ROLLING MILLS INC., 
363 Hudson Ave., Brooklyn, N. if. 

PERSONNEL: I. I. Shonberg, Pres.; H. Shon­
berg, V. Pres.; H. Drapkin, Secy. 
PRODUC'IS: Gaskets; Lead parts. 

ALlJMINlJM COMPANY OF AMERICA, 
801 Gulf Bldg., Pittsburgh, Pa. 

PERSONNEL: K. F. Thornton, Aviation Dept. 
PRODUC'IS: Basic materials and fabrications; 
Castings an<\, forgings• Fittings; Aluminum 
parts; StampmC!l T~; Tubing; Extruded 
shapes; Rivets; welding materials. 

ALlJMINlJM INDUSTRIES, INC •• 
2416-38 Beekman St., CinciDDati, 0. 

PERSONNEL: J. Eckerle, Pres.; H.J. Hater, V. 
Pres. & Gen. Mgr.; R. T. Mesker, Secy.; E. F. 
Eckerle, Pur. Agt .. : J. H. Cuni, Pers. Dir.; !J. 
V. Keller, Pub. n1r.; M.A. Beckmann, Cmef 
Engr. 
PRODUC'IS: Castings; Paints, varnishes and 
finishes· Aluminum, magnesium and steel 
parts; Engine valves and valve parts. 

ALU:MINlJM LADDER CO., Worthington, Pa. 
PERSONNEL: S. H. Carbis, Pres. & Gen. Mgr.; 
E. A. McCarthy, Secy.; J. G. Campbell, Treas.; 
D. D. Cramer, Pur. Agt. 
PRODUC'IS: Aluminum and magnesium parts; 
Miscellaneous. 

AMERICAN AIR FILTER CO.~,,INC., 
215 Central Ave., Louisvwe, XY. 

PERSONNEL: W. M. Reed, Pres.; H. C. "Murphy, 
V. Pres.; B. J. Shayer, Treas.;. J, Hellstrom, 
Gen. Mgr.; G. W. Sonntag, t~ales Mgr:.i L. 
Greenebaum, Pur. Agt.; B. A. Taylor, rera, 
Dir.; ]. R. McCounell, Pub. Dir.; C. P. Hegan, 
Chief Engr. 
PRODUC'IS: Air cleaners and filters. 
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ALCOA 

• 
A L C 0 A A L U M ·t N U M 

The One Metal 
That flies Best 

ALUMINUM COMPANY OF AMERICA 
Pittsburgh, Pennsylvania· 

~. . . 
. ·. /)f-~-;-
l~ 

MOLDED 

sos 

ROLLERS • 

STAMPINGS 

IMPACT EXTRU~IONS 

VICTOR METAL PRODUCTS CORP., 190 Diamond St., Brooklyn, N.Y. 
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AMERICAN AIRPORT EQUIPMENT CO. 
5958-60 Washington Blvd., Chicago, hi. 

PERSoNNEL: G. F. Kelfy, Owner. 
PRODUCTS: Cones; Wind boundary marker· 
Engine overhaul stands; Electric signs; Wind 
direction indicators. 
AMERICAN ALUMINlJM WARE CO., 

368 JelUff Ave., Newark, N. J, 
PERSONNEL: H. Brucker, Pres.; J. B. Klaus­
mann, V. Pres.1 Treas. & Sales M_gr.; F. T. 
Blackely, Secy. «Pur. Agt.; M. H. Klausmann, 
H. J. Bruck~1 Engineers. 
PRODUCTS: &unililum clamps, panels, spinners 
and parts; Cylinder deflectors, oafiles, brackets; 
Radio and Ignition shielding; Stampings; Sub­
assemblies. 
AMERICAN ARMAMENT CORP. 

6 B. 45th st., 'J{ew York, N.Y. 
PERSoNNEL: A. J, Miranda, Jr., Pres.· W. A. 
Smith, V. Pr!l,!l.j I. J. Miranda, V. Pres. & 
THreas.; F. W. z.e.tcer, V. Pres. & Sales Mgr.; D. 

• Deppen, Secy.; J. Z. Kaplan, Pur. Agt.; J. 
J. MScG~, Pers. Dir.; J, L. Mott, Pub. Dir.; 
W. . Hames, Chief Bngr. 
PRODUCTS: Afrcrsft armamentj. Ammunition 
boxes and counters· Fittings• Aluminum and 
steel Parts; Miscell~eous. ' 

THE AMERICAN AUTO PARTS CO., 
p 919 Bonham Ave., Columbus 0. 
PERSONNELW : L. Lewis, Pres.; L. B. keyser, V. 
~rs.;& :P T. Le~s. Secy ..• Gen. Mgr., Sales 
p gr. ur. Alrt., 0. L. G1bson, Treas. 

RODUCTS: Bushings; Engine valves and valve 
Parts. 

AMERICAN BOSC:a; CORP., 
p 3664 Main St., Springfield, Mass. 
HB~ONNEL: D. P. Hess, Pres.; F. N. Perry, E. 
W ToiiB V. Pres.; R. A. Wickes, Sec:y. & Treas.; 
D·· ·G arton, Pur. Agt. j A. B. Howe, Pers. 
ct:f~ B' W. Carlson1 Puo. Dir.; B. Loeffier, 
B ngr,; T. ]. Kiely, Mgr. Aviation Field ngrg, 
PRODt~CTSFu: ¥~~tos; M;isc. electrical equip-
men , el IDJection eqwpment. 

AMERICAN CENTRAL MANUFACTURING 
p CORP;.o Connersville, Ind. 
Na:~orL: .~. P. Jones'-Pres.,; .E. o. Johnson, 
B' c'Weilkrre1n, V. Pres.t~· G. Meldrum, Secy.; 
Pitr •A • nso~ Sal~s Mgr.; E. G. ~usselman, 
FosketF:.thi.Tef· Bendru:k&On, Pub. D1r.; W. L. 
p • ~.,; ngr. 
c~~,'Yl:tCTS: BBoxhamb racks; Collector rings, COWlsj 
s · KB; ust manifolds· Filters ana 
Btrambers;dPanels; Stampings; Sub·assemblies· om ay oors. • 

AME~CriANd CHAIN & CABLE CO., INC., 
p geport, Conn. 
~RSONNBI.: W. T. Morris, Pres.; W. F. 
C &eleJr.hnsBxec. V. Pres. & Treas.; G. C. Moon, 
Pi · 0 • W. D. Kirkpatrick, V. Pres.· D. 
B ~!rig, Purh. SAgt.; J, 0. Lashar, Adv. Mgr.; 
p • • Creag , ales Mgr. 
CRODUCTS: Fence; Service station equipment· 
a~l~ c9ntrols and assemblies; Cable terminal~ 
~ ttmgsi Abrasive cutting machines; Nib­
w'·ng machines; Welded and weldless chain· 
t :d,e ~ORe;, Cotter pins; Welding wire; Elec~ 
r es, Ho1sts, trolleys and cranes. 

AMERICAN CORD & WEBBING CO., INC., 
PBR$0374 Broadway, New York, N.Y. 
Pres. r:~& M. Krauss, Pres.; J, Krauss, V. 
L B"' b' auss, Secy.; M. Krauss, Treas.; J. 
:p. am erger, Sales Mgr. 

RODUCTS: Webbing; Web straps; Tapes. 

AMERICAN FOUNDRY & FURNACE CO., 
Bloomlllgton, Dl. 

PBRSONNEL: H. A. Soper, Pres .• Gen. Mgr. & 
Sales Mgr.; L. G. Whitmer, V. Pres. & Treas.: 
R. P. Whitmer, Secy.; E. L. Fox, Pur. Agt.; W. 
J. Klingberg, Chief Bngr. 
PRODUCTS: Heaters; VentilatinB and air condi· 
tioning equipment; Dampers; Fans. 

AMERICAN FOUNDRY EQUIPMENT CO., 
301 S. Byrkit St., Mishawaka, Ind. 

PERSONNEL: 0. A. Pfaff,~ Pres. & Gen. M_gr.; L. 
L. Andrus, V. Pres. « Sales Mgr.; H. M. 
Miller, Secy. & Treas.; H. 0. Books, Pur. Agt.; 
A. E. Lenhard, Pub. Dlr.; D. C. Turnbull, 
Chief Bngr. 
PRODUCTS: Cleaners and cleaning compounds; 
Machine tools; Ventilating and air conditioning 
equipment. 

AMERICAN GAS ACCUMULATOR CO., 
1029 Newark Ave., BlizabethLN. J. 

PBRSONNEL: L. M. Merrill, Pres.;J. H. Rhodes, 
V. Pres.; W. F. Burk, Secy. & Treas.; I. ]. 
Mack, Gen. Mgr.; R. E. Joubert, Pur. Agt.; 
V. L. Oestnaes, Chief Engr. 
PRODUCTS: Beacons; Floodlights. 

AMERICAN HAIR & FELT CO., 
Merchandise Mart, Chicago,~ Dl. 

PERSONNEL: N. S. McKay, Pres. cr. Treas.; L. 
C. Scott, V. Pres.; M. A. Kemper, Secy.; C. 
H. Rayner, Gen. Mgr.; W. J. Berry, Sales Mgr.; 
W. A. Busch, Pur. Agt.j ~. A. Phelps, Pub. 
Dlr.; R. S. Phillips, Chiei Engr. 
PRODUCTS: Insulating materials. 
AMERICAN HAMMERED PISTON RING 

DIV. KOPPERS CO., Baltimore, Md. 
PERSONNEL: P. Williams, Pres.; A. W. Morton, 
V. Pres. & Gen. Mgr.; J. A. Worthington .• Sales 
Mgr.; L. Palmer, Pur. Agt.; E .. B. Wh1tman, 
Pers. Dir.; T. L. Ford, Pub. D1r.; E. Stead, 
Chief Engr. d eal' • PRODUCTS: Oil seals; Piston an s mg nngs. 
AMERICAN HARD RUBBER CO., 

11 Mercer St., New York, N.Y. 
PBRSONNEL: F. D. Hendrickson, Pres.; A. V. 
Bristol, V. Pres. & Treas.; G. B. Glaenzer, 
Sales Mgr.· A. P. House, Pur. Agt.L 0. B. 
Carson, Pub. Dir.; S. P. Fisher, Chief .l!'ngr. 
PRODUCTS: Control sticks and wheels. 
AMERICAN INSTRUMENT CO., 8030-8040 

Georgia Ave., Silver Sprlng1 ~d. 
PERSONNEL: L. Freeman, Pur. ~.; W. H. 
Reynolds, Chie{ Engr.; C. L. Schuettler, Sales 
Mgr. & Pub. Dtr. 
PRODU.CTS: Heaters. 
AMERICAN-LAFRANCB-FOAMITE CORP., 

Blmfra..r. N.Y. 
PBRSONNEL: .~!'. B. O'Neill, Pres.; C. F. Smith, 
V. Pres.; C. A. Pettyjohn, Secy. & Treas.; J. 
0. Binford, Sales Mgr.; F. R. Baker, Pur.l\gt.j 
L. C. Hogg, Pers. Dir.; C. H. Lindsay, Chiet 
Engr. 
PRODUCTS: Fire extinguishers. 
AMERICAN MACHINE & METALS, INC., 

Bast Moline, ID. 
PERSONNEL: P. G. Mumford, Pres.; J, C. 
Vander Pyl, v. Pres. & Gen. Mgr.; H. T. 
McMeekin, Secy. & Treas.; W. Mendell, Sales 
Mgr.; S. H. Dekker, Pur. Agt.i.J· Swennumson, 
Pers. Dir.j R. W. Denman, .t'ub. Dir.; T. A. 
Bryson, Cnief Engr; . 
PRODUCTS: Ventilating and atr conditioning 
equipment; Testing machines. 



DIRECTORY 

UKNOW HOW" 
RESULTS 

Since 1920, Mercury has built Aircraft, Air­
craft P a rts and Aircraft Accessories for the 
Army, the Navy and exacting manufacturers of 
military and commercial airplanes. 

This long familiarity with the fabricating of 
precision products to rigid specifications as­
sures the skill and unhesitating "know how" 
so essential to today's speedy schedules of 
faultless parts - the efficient craftsmanship 
which is acquired only through experience. 

MERCURY AIRCRAFT INC. 
Wheeler and Grape Streets • Hammondsport, New York 

Among the products we supply to Arm)' , N avy a nd 
Ajrplane Makers a re Oil Separators for ·• cuum 
pumps used in de-icing equipment. 

At left, sectional view of 
Navy type separator, built 
in several sizes. At right, 
Oil Separator produced 
to Army Specifications. 
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AMERICAN MAGNESIUM CORP., 
2210 Harvard Ave., Cleveland 0. 

PERSONNEL: W. Brown, V. Pres. & Gen. Mgr.; 
W. G. Harv~y. Sales Mgr. 
PRODUCTS: Basic materials and fabrications; 
CastinJrS and forgings; Magnesium parts; 
Stampmgs; Sub-assemblies; Tanks; Tubing; 
Magnesium extruded shapes. 
AMERICAN NICKELOID CO., Peru m. 
PERSoNNEL: F. M. Maze, Pres.; C. C. Struever, 
V. Pres. & Gen. Mgr.; ]. Maze, Secy.; H. Maze, 
Treas.; C. B. Meng, Pur. Agt. 
PRODUCTS: Pre-plated metals. 

AMERICAN on. & SUPPLY CO., 
238 Wilson Ave., Newarktlf·}· 

PERSONNEL: W. Ulrich, Pres.; .ti. . Dwyer, 
V. Pres. & Secy.; E .. F. Hoffmann, V. Pres. & 
Treas.; L. W. Schre1hofer, Sales Mgr.; W. M. 
Hoffmann, Pur. Agt. 
PRODUCTS: Rust proofing and protective com­
pounds. 

AMERICAN PAULIN SYSTEM, 
1847 S. Flower St., Los Angeles, Calif. 

PERSONNEL: A. F. Munter, Pres. & Gen. Mgr.; 
H. A. Muntelj_ V. Pres.; C.l. Petrovich, Secy. 
& Treas.; E. u. Larson, Ch1ef Engr, 
PRODUCTS: Instruments. 

AMERICAN PHENOLIC CORP., 
1830 S. 54th Ave., Chicago, m. 

PERSONNEL: A.], Schmitt, Pres. & Gen. Mgr.; 
D. Alexander, V. Pres., C. V. Wisner, Secy.; 
A. Dushek, Treas.; W. Rous, Sales Mgr.; E. G. 
Johnson, Pur. Agt.; M.A. Donlon, Pers. Dir.; 
C. Quackenbush, Chief Engr. 
PRODUCTS: Clamps; Misc. electrical equipment; 
Insulating materials; Plastic and synthetic 
parts; R.aiiio and ignition shielding. 

AMERICAN PROPELLER CORP., Toledo, 0, 
PERSONNEL: W. F. Wise, Pres.l E. R. Isbell, 
Asst. to Pres.; I.]. Snader, V . .t"res.-Mfg.; W. 
A. Mogensen. V. Pres. & Treas.; W. N. Wood, 
Plane Mgr;;. R. J. Cowden, Contract & Service 
Engr.t p. ~-. Waltz, Pur. Agt.,· W. R. Hanna, 
Pers. Mgr.; D. R. Wool£, Chie Engr. 
PRODUCTS: One-piece hollow steel propeller 
blades. 

AMERICAN ROOF TRUSS C0.1 
6850 Stony Island Ave., Chicago, m. 

PERSONNEL: W. H. Waddington, Pres. & Treas.; 
T. Bensen, V. J?res.; E. F. Waddington, Secy.; 
W. H,. Waddmgton, Jr., Gen. Mgr:; R. J, 
Waddington, Safes Mgr.b· M. R. Bros1us, Pur. 
Agt.; R. Weber, Pul:i. ir.; W. A. Reinert, 
Cliief Engr. 
PRODUCTs: Hangar and roof trusses. 

AMERICAN SCREW CO., 
21 Stevens St.t .J?rovidence, R. I. 

PERSONNEL: P. C. l'licholson, Pres.· E. E. 
Clark, V. Pres. & Gen. Mgr.; J, F. Doherty, 
Secy.; E. W. Lane, Treas.; D. 0. Drayton, 
Sales Mgr.; W. A. ~medle)", Pur. Agt.; J, A. 
Beauregard, Pers. D1r.; H. Mayoh, Pub Dir; 
F. E. Brown, Chief Engr, · · 
PRODUCTS: Fasteners. 

AMERICAN SCREW PRODUCTS, 
7000 Avalon Blvd., Los Angeles, Cali£. 

PERSONNEL: A. Deutsch, Pres,; M. Dalton, V. 
Pres.; I. Raftes, Secy.; R. Rosenow, Gen. Mgr.; 
R. Cumins, Sales Mgr.; F. Solantay, Pur. Agt.; 
E. Hart, Pers. Dir.; L. Deutsch, Pub. Dir.; H. 
Lenz, Chief Engr. 
PRODUCTS: Bushings; Fittings; Aluminum and 
steel parts. 

AMERICAN TUBE BENDING CO. INC., 
5 Lawrence St., New Haven, Conn. 

PERSONNEL: H. W. Jones, Jr., Pres.; B. Smith, 
V. Pres.; F. B. Kingsbury, Sales Mgr.; A. F. 
Ccwc, Pur. Agt.; E. Helwig, Chief Engr. 
PRODUCTS: Control sticks and wheels; Engine 
mounts; Exhaust manifolds; Manifolds; Misc. 
engine equipment; Radio and ignition shielding. 

AMPCO METAL INC. 
1745 S. 38th St., Milwaukee, Wise. 

PERSONNEL: C. ]. Zaiser, Pres. & Gen. Mgr.; 
R. Kunz, V. Pres.; R. W. Uecker, Secy. & 
Treas.; ]. D. Zaiser, Sales Mgr.; C. Dawle~, 
Pur. Agt.; ]. McCormick, Pers. Dir.; G. S. 
Hamilton, Pub. Dir.; 0. Frohman, Chief Engr. 
PRODUCTS: Bronze bearings, bushings, castings, 
forgings and parts. 

ANDREWS & PERILLO,~. INC:t 39-30 Crescent 
St., Long Island ~,;ity, n. Y. 

PERSONNEL: F. J. Perillo, Pres., Treas. & Chief 
EnjJt'.; L. Peirez, Secy.; B. Peir~. Gen. Mgr. 
& Pur. Agt.; M. Wagner, Pub. D1r. 
PRODUCTS: Stampings; Tools; Training equip­
ment. 

ANEMOSTAT CORP. OF AMERICA, 
10 E. 39th St., New York, N. Y. 

PERSONNEL: A. Rust-Oppenheim, Pres.; F. J. 
Kurth, V. Pres.: J. C. Anderer, Treas.; J. B. 
Hewett, Sales Mgr.; F. Honerkamp, Chief 

PEngr. V il · d · d' · · RODUCTS: ent atmg an atr con 1t10D1118' 
equipment. 

ANGELUS STEEL TREATING CO., 
2229 E. 38th St., Los Angeles Calif. 

PERSONNEL: C. 0. Thrasher, Pres.; S. R. Earl, 
V. Pres.; J, R. Cerato, Secy. 
PRODUCTS: Bushings; Castings and forgings; 
Landing gears; Machine tools; Aluminum and 
steel parts. 

ANGmR SALES CORP. Framingham Mass. 
PERSONNEL: 0. Angier, Pres.; A. ]. Thiel, V. 
Pres. & Sales Mgr.; J. M. Angier, Treas~ F. 
Bowker, Pur. Agt.; N. W. Forrest, Pub. uir.; 
E. R. Dearborn, Chief Engr. 
PRODUCTS: Miscellaneous. 

R. B. ANNIS CO., 
1101 N. Delaware St., IndianapoUs, Ind. 

PERSONNEL: R. B. Annis, Chief Engr. 
PRODUCTS: Misc. electrical equipment_;_ Instru­
ments; Demagnetizers; Etchers; uynamic 
balancing machines. 

THE APEX MACIDNE & TOOL CO., 
1025 S. Patterson Blvd., Dayton, 0. 

PERSONNEL: C. A. Lange, Pres. &.Gen. M;gr.; 
W. Frauk, V. Pres.; E. S. Newhn, Secy. & 
Treas.; P. R. Baker, Sales Mgr.; H. Fischer, 
Pur. Agt,; J, Lange, Pers. Dir.; R. V. Huffman, 

· Chief Engr. 
PRODUCTS: Controls. 

THE APEX TOOL C0.1 INC •• 
325 Cherry St. Bndgeport, Conn. 

PERSONNEL: S. W. Swanson, Pres. & Treas.; 
S. Swanson, V. Pres.; D. Swanson, Secy.; A. 
W. Anderson, Pur. Agt.; J. Coppola, Chief 
Engr. 
PRoDUCTS: Aluminum, magnesium and steel 
parts; Sub-assemblies; Tools; Engine valves 
and valve parts. 



I JH. C T RY E T I 

Speedy, Tight Fastenings made by 

AMERICAN PHILLIPS SCREWS 
meet all Battle- Tests 

on Today's Planes 

With American Phillips Screws, unskilled men 
and women are making aircraft assemblies faster 
and stronger than skilled labor can make them 
with slorred screws. 
American Phillips Screw Driving Is quick and eftortleu: 

1. Place the point of the Phillips Screw Driver Bit 
in the Phillips Recess (bit centers auromatically). 

2. Aim the dri er with one hand. Other 
hand holds the work. 

3. Press the power driver trigger: .. 
another American Phillips Screw dnven 
straight and right, with its head unburred 
and the work-surface unmarred. The 
Phillips driver can't slip our of the Phillips 
Recessed Head . .. can't sit any way but 
straight in the tapered recess. So women 
and inexperienced men hit rop output at 

once, without undue fa­
tigueorlosttimeaccidents. 
Production records and 
battle records prove Amer­
ican Phillips Screws to be 
among the powerful wea­
pons of this war .. . for t~ey 
make time fight on ottr srde. 
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S. APPEL & COMPANY INC., 
18 Fulton St New York, N.Y. 

PERSONNEL: G. I. Appel, Pres.; E. M. Bern­
stein, Secy.l_H. Honeystein, Treas. 
PRODUCTS: uniforms. 

APPLETON ELECTRIC CO., 
1701 Wellington Ave., Chicago, Dl. 

PERSONNEL: A. I. Appleton, Pres. & Treas.; 
Arthur I. Appleton, H. Schlobawn, V. Pres.; 
M. J. Whitfield, V. Pres. & Sales Mgr.; J. V. 
Painter, Secy.; W. A: Robertson, Pur. Agt.; C. 
A. Bloom, Pub. D1r.; N. Tornblom, Cnlef 
Engr. 
PRODUCTS: Disconnect plugs; Misc. electrical 
equipment. 

AQUA SYSTEMS INC., 
385 Gerard Ave., New York N. Y. 

PERSONNEL: E. L. Greene, Pres. ·vw. J. Peter, 
V. Pres.-~J!grg:l_A. C. Kae;~tner, • Pres.-Sales 
& Secy., H. w. Ballantme, Treas.; H. B. 
Stewart, Pur. Agt. 
PRODUCTS: Gasoline storage and dispensing 
systems. 

ARCH ROOF CONSTRUCTION CO., INC., 
55 West 42nd St., New York, N. Y. 

PRODUCTS: Hangars. 

ARENS CONTROLS, INC., 
2253 S. Halsted St., Chicago ID. 

PERSONNEL: C. A. Arens, Pres. & Treas.; C. 
Norton, V. Pres., Secy., Gen. Mgt". & Sales 
Mgr.; A. Lundgren, Pur. Agt.; R. T. Borcherdt, 
Pers. Dir. & Plant Mgr.; R. H. Frost, Chief 
Engr. 
PRODUCTS: Controls. 

ARMSTRONG BROS. TOOL CO., 
317-357 N. Francisco Ave., Chicago, ID. 

PRODUCTS: Clamps; Tools. 

ARMSTRONG CORK CO., Lancaster, Pa. 
PERSONNEL: H. W. Prentis, Jr., Pres.; F. L. 
Sute':• V. Pres.; C. D. Armstrong, Secy.; K. 
Powl!S?n, Tre!lll.; J. J. Fitzpatrick, Gen. Mgr., 
MunttJ<?nS ~1v.; F. E. Stevens, Gen. Mgr., 
Indust11al ~Jv.; W. B. Tucker, Sales Mgr., 
lndustnal Dtv.; V. R. Despard, Jr., Mgr., Air­
craft D~t.; R. A. _Barton, Pur. A,t.; J. J. 
Eyans, Jr., Pers. Dtr.j W. D. Shilhng, Pub. 
D1r.; C.-F. Hawker, Cnief Engr. 
PRODUCTS: !Jaskets; Insulating materials; Oil 
seals; A;lwnmum, ~ork •. felt, fibre, rubber and 
synthetiC? parts; Wmg ttps; Tail surfaces· Fuse-
lage secttons. ' 

THE ARO EQUIPMENT CORP., Bryan 0. 
PERSONNEL: J. C. Markey, Pres.; J. E. Allen, 
Asst: to Pres.; J. P. Johnson, V. Pres.; E. G. 
Davtes, Secy.; L. L: Hawk, Treas.· C. H. Rice, 
Pur .. Agt.; C. W. Gmter, Works Mgr 
PRODUCTS: De-icer !!quipment; ~iydr~ulic con­
trols and assembhes; Industrial pneumatic 
tools; Propellers and propeller parts· Pumps· 
Lubricating equipment. ' ' 

ARROW BRASS FOUNDRY, 
733 New High St., Los Angeles, Calif 

PERSONNEL: D. E. Gilbert, Owner; E .F 
Snowden, Supt. & Pur. Agt. • • 
PaoDuq:s: Brass and bronze castings. 

ARROWHEAD RUBBER CO., 
2244 B. 37th St. Vernon, Calif. 

PERSONNEL: H. Franklin, Pres. & Gen. Mgr.; 
L. W. Winship, V. Pres.; D. Proud, Secy. & 
Treas.; f... Barth, ~ales Mgr.j E. See, Pur. Agt.; 
H. DaVlS, Pers. Dtr.; V. Necnke, Chief Engr. 
PRODUCTS: Oil seals; Rubber parts; Vibration 
dampers. 

ART CHROME CO. OF AMERICA, 
141 Malden St., Boston, Mass. 

PERSONNEL: E. Reiss, Pres. & Gen. Mgr.; A. 
Reiss, V. Pres. & Sales Mgr. 
PRODUCTS: Seats. 

ARTER GRINDING MACHINE CO. 
15 Sagamore Rd., Worcestar Mass. 

PERSONNEL: W. A. Arter, Pres.; H. Arter, V. 
Pres. & Treas.i H. Tattersall, Secy. & Pur. 
Agt.; A. B. 0 Donnell, Sales Mgr.; W. F. 
Fraser, Chief EnfP'. 
PRODUCTS: Machtne tools. 

ASSOCIATED FOUNDRIES & MANUFAC­
TURERS, INC., 503-507 W. 56th St., 
New York N. Y. 

PERSONNEL: J. L. Hutchinson, Pres.; A. I. 
Berger, V. Pres. & Chief Engr. 
PRODUCTS: Ammunition boxes and counters; 
Bushings; Fittings; Flares; Floats, skiis; 
Hydraulic controls and assemblies; Aluminum, 
magnesium, plastic and steel parts; Primers; 
Shock struts and cord; Stampings; Sub­
assemblies; Tanks; Control valves. 

ASSOCIATED RUBBER PRODUCTS CO., 
1219 Sprinldield Ave., Irvington, N.J. 

PERSONNEL: A. :til'. Shea, Pres. & Sales Mgr.; 
J. A. Guthrie, Sec:y. & Pur. Agt.; A. R. Berman, 
Gen. Mgr. & Ch1ef Engr. 
PRODUCTS: Bushings; Engine mounts; Gaskets; 
Oil seats; Rubber and synthetic parts; Vibra­
tion dampers. 

ASTRA ENGINEERING CO. 
911 Raymond Lane S. Pasadena, Calif. 

PERSONNEL: W. Griffith, Owner, Gen. Mgr. & 
Chief Engr. 
PRODUCTS: Precision tools. 

E. C. ATKINS & CO., 
402 S. Dlinois St., IndianapoUs, Ind. 

PERSONNEL: H. C. Atkins, Pres. & Gen. Mgt".; 
E. C. Atkins, W. A. Atkins, V. Pres.; K. W. 
Atkins, V. Pres. Sale.s; D. H. Potter, .Secy. & 
Treas.; G. W. Dunmngton, R. F. Ell1s, Sales 
Mgrs.; F. McCormick, Chief Engr. 
PRODUCTS: Band and circular saws; Hacksaw 
blades and frames; Files; Grinding wheels; 
Machine knives; Armor plate. 

ATLANTIC DmSEL CORP., 
Sandford St. & Jersey Ave., New 
Brunswick, N. J, 

PERSONNEL: J. 8. Johnson, Pres. & Gen. Mgr.; 
J. G. McCarth~ V. Pres. & Sales Mgr.; K. 
:Perry, Secy.; F. A. Cosgrove, Treas.; F. 
Mather, Pur. Agt.; A. H. Merritt, Pers. Dir.; 
C. B. Kirkham Chief Engr. 
PRODUCTS: Hydraulic controls and assembliesj 
Landing gears; Aluminum, magnesium ana 
steel parts; Piston ringsi Propellers and pro­
peller parts; Sub-assemb\Jes; Control v~lves. 

... 
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VALUABLE 
TIME-SAVERS 

that a re speed" 
war productio •ng 

\\'tDR~Ul\( division 
Hand pumps. plug valves and 
other hydraulic system acces· 
series- produced mainly by the 
pressure Mold casting process­
set new standards !.or lt)~~7Z72-
\igh\ weigh\, high per· 
tormance and !.aster de­
liverY schedules. Liter· 
ature noW available. 

PRODU(lS division 
Pilot seats and other accessorY 
equipment-produced bY neW 
plastic processes pioneered by 
Harvin- save vas\ amounts oi 
critical metals. in addi­
tion to cutting weights 
~.rom previous stand· 
ards. This process also ,_

4

o:P:..-' 

applicable to tanks, 

doors. etc. 

n . •. 

PRiSSURi MOlD ("Sl\NG 
division 

ManY structural ports formerly 
sand cos\ or !.orged axe noW pro· · 
duced a\ vastly higher prod~C-
tion rote. and with substant\al 
unit price savings. through this 
neW casting method . .,..-=r­

fullY approved bY 
Air Corps !.or struc­
tural ports. Manual 
describing process ~~.--•·-
noW available . 

0\i ("Sl\NG division 
As pioneers in high pressure. 
high tensile strength aluminum. 
magnesium and bronze die cast­
ings. refinements in technique 
open manY new uses 
tor die cast parts. 
Write today !.or new· 
ly revised Engineer· 
ing Manual. 
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ATLANTIC INDIA RUBBER WORKS, INC., 
1453 W. Van Buren St., Chicago, ID. 

PERSONNEL: C. 0. Moore, Pres.; R. V. Kline, 
V. Pres.; M. E. Moore, Trcas.; 0. ~yser, 
Office Mgr.; s. R. Flett, Sales Mgr.; W. G. 
Linard, Pur. Agt., Pers. Dir. & Pub. Dir.; D. 
B. Tipton, Chief Engr. 
PRODUCTS: Rubber and synthetic rubber parts. 

THE ATLANTIC REFINING CO.t 
260 S. Broad St., Philadelphia Pa. 

PERSONNEL: R. H. ColleyJ..Pres.; W. D. Ander­
son, E. ]. Henry, A. A. uarrabrant, V. Pres.; 
W. M. O'Connor, V. Pres. & Secy.,;. W. C. 
Yeager, V. Pres. & Sales Mgr.; P. ::.human, 
Treas:.i.. ]. S. Parks, Pur • .Agt,; H. W. Jones, 
Pers. uir.; R. Rollins, Pub. Dir.; L. M. Gold­
smith, Chief Engr. 
PRODUCTS: Fuels and lubricants. 

ATLAS DROP FORGE CO., Lansing, Mich. 
PERSONNEL: R. H. Scott, Pres. & Gen. Mgr.; 
1. W. Hubbard, V. Pres.; L. G. R.eutter, Secy.; 
k. L. Cooley, Treas.; N. R. Buckmgham, Sales 
Mgr. & Chief Engr.; A. 0. Peterson, Pur. Agt.; 
F. H. Rowden, Pers. Dir. 
PRODUCTS: Forgings. 

ATLAS PRESS CO. Kalamazoo, Mich. 
PERSONNEL: J. H. Penniman, Pres. & Gen. 
Mgr.; G. C. Nancarrow, V. Pres. & Sales Mgr.; 
A. R. Eichelberg, Secy. & Trcas.; J. G. Collins, 
Pers. Dir.; H. ]. Steele, Pur. Agt.; H. G. 
Dykhouse, Pub. Dir.; H. M. Musselman, Chief 
Engr. 
PRODUCTS: Machine tools. 

AULT & WIBORG CORP., 
75 Varick St., New York, N. Y. 

PERSONNEL: J, R. Esposito, Pres.;]. G. Morris, 
Exec. V. Pres.; M. W. Frishkorn, V. Pres.; 
W. W. Wright, Secy.; H. A. Dunne, Treas.; 
W. H. Dernell, Sales Mgr., Aeronautical Div.; 
G. We!p, Pub. Dir. 
PRODUCTS: Paints, varnishes and finishes; 
Cable lacquers for aircraft wiring systems. 

THE M. B. AUSTIN CO., 
108-116 S. Desplaines St., Chicago, m. 

P~RSONNEL: M. B. Austin, Jr., Pres:,j W. W. 
Kmgsl;lury, V. Pres . .i L. J. Peckham, ::;ecy.; A. 
H. Fnend, Treas. ([{; Sales Mgr.; R. E. Van 
Natta, Pur. Agt.; T. Heether, Chief Engr. 
PRODUCTS: Clamps; Terminals; Misc. electrical 
equipment; Bolt locking plates. 
AUTOMATIC ELECTRIC CO. 

1033 w. Van Buren St. Chicago, m. 
PERSONNEL: P. W. Conrad, Pres.; C. S. Cad­
well, Sales Mgr.; K. W. Graybill, Chief Engr. 
PRODUCTS: Controls; Relays; Stepping switches· 
Solenoids; Condensers; Resistors; Cords· Con~ 
necting plugs and jacks; Radios and' radio 
equipment. 

AUTOMATIC ELECTRICAL DEVICES CO 
324 E. Third St., Cincinnati, 0. ., 

PERSONNEL: C. E. Ogden, .Pres., Treas., Gen. 
Mgr.; Sales.Mgr. & Pub. Dll'.; H. F. Smith, V. 
Pres. & Chief Engr.; A. H. Ewald, Secy ; W 
H. Hirschire, Pur. Agt. · · 
PRODUCTS: Ammunition boxes and counters• 
Auxili&.o/ power plantsi __ Basic materials and 
fabricatiOns; Battery cnargers; Cleaners and 
cleaning compounds; De-icer equipment; Misc. 
electrical equipment; First aid equipment; 
Gaskets; Landing and navigation lights; Cork 
felt, fibre, and steel parts; Sub-assemblies; 
Special tools, Ventilating and air conditioning 
equipment; Miscellaneous. 

THE AUTOMATIC VISE SALES CO., 
2845 Sunset Pl., Los Angeles, Calif. 

PERSONNEL: R. C. Andrus, Pres. & Gen. Mgr. 
PRODUCTS: Airport equipment; Tools; Auto­
matic bench vise. 

AUTOMOTIVE RUBBER CO., 
8601 Epworth Blvd., Detroit, Mich. 

PERSONNEL: R. L. Redmond, Pres.; T. G. 
Meulenberg, Gen. Mgr.; F. Kurt, Sales Mgr.; 
F. D. Wressell; Pur. Asrt. 
PRODUCTS: Clamps; Bose clamps and hose 
fittings; Aluminum, felt, fibre, rubber and 
synthetic parts; Stampings. 

A VERY ADHESIVES, 
451-453 E. Third St., Los Angeles, Calif. 

PERSONNEL: R. S. Avery, Gen. M¥'r.; M. 
McDougal, Sales 11gr:.i.. R. W. Morns, Pur. 
Agt.; C. Stentz, Chtef .l!;ngr. 
PRODUCTS: Removable labels. 

THE AVEY DRILLING MACWNE CO., 
25 E. Third St., Covington Ky. 

PERSONNEL: L. B. Patterson, Pres.; D. A. 
Patterson, Secy.i G. K. McKee, Gen. Mgr.; 
]. E. Shriver, Srues Mgr. 
PRODUCTS: Machine tools. 

AVONDALE CHEMICAL CO., 
1030 N. Cleveland Ave., Chicago, DL 

PERSONNEL: H. N. Limback, Pres. & Pur. Agt.; 
P. Kania, Gen. MIJI'. 
PRODUCTS: Insulatmg materials; Paints, var­
nishes and finishes; Adhesives. 

AXELSON MANUFACTURING CO., 
P. 0. Box 98, Vernon Station, . os 
Angeles, Calif. 

PERSONNEL: J, C. Axelson, Pres. & Gen. Mgr.; 
D. F. Axelson, V. Pres. & Pub. Dir.; L. E. 
Hogsett, Secy.; E. E. Kerfoot, Treas.; A. T. 
Jenkins, Pur. Agt.; C. D. Sills, Pers. Dir.; E. W. 
Ostrom, Chief Engr. 
PRoDuCTS: Landing gears; Machine tools; 
Shock struts and cord. 

EDWARD F. AYMOND CO., 
3750 Urban Ave., Dallas, Tex. 

PERSONNEL: E. F. Aymond, Owner. 
PRODUCTS: Disconnect plugs; Insulating materi­
als; Misc. hardware; Fibre, plastic o.nd syn­
thetic parts; Stampings; Tubing. 

B 

THE B G CORP., 
136 W. 52nd St., N11w York, N.Y. 

PRODUCTS: Spark plugs, elbows and terminal 
sleeves; Spark plug service and test equip­
ment; Ignition harnesses; Ignition harness test 
equipment. 

B. H. AIRCRAFT CO., 27-01 Bridge Plaza 
North Long Island City, N. Y. 

PRODUCTS: Cowls; Wing tip floats; Manifolds; 
Collector Rings; Tanks; Engine mounts; 
Collapsible oars; Life raft pumps; Smoke 
grenade clamps; Propeller cuffs. 
SEMON BACHE & CO., 

636 Greenwich St., New York, N.Y. 
PERSONNEL: J, Dreyfuss, Pres.; D. Hirsch, 
V. Pres.; R. M.J?reyfuss, Secy.; E. 0. Salman, 
Treas.; M. Manant, Gen. Mgr.; B. Newton, 
Sales Mgr. & Pub. Dir.; M.S. Goodman, Pur. 
Agt.; H. DelTosto, Pers. Dir.; E. Avalone, 
Cliief Engr. 
PRODUCTS: Glass; Lens; MirrorA. 

. 1. •. 1111 
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HASKELl 

AIRCRAFT PLYWOOD 
(PRODUCTION-RESEARCH) 

HASKELITE PLYMOLD 
Plymold is a new technique in 

the mass production of molded 
plywood. l Vood veneers are lam­
inated over easi ly fabricated 
dies, in small s izes or in sections 
as large as a bomber fuselage. 
To meet stress requirements, 
thiclmcss variations can be ac-

curat ly molded into any section 
-ribs or other reinforcing mem­
b r may be incorporated as a.n 
integral pa~t of the s tructu.re in 
a single molding operation. "Has­
kelite's Plymolding capacity is 
the largest in tJto United States. 

AIRCRAFT PANELS 
The Hnskelite used in today's 

planes is a functiona l product­
produced to conform to sp ecifica­
tions and perform as the plane 
designer demands. Since lVorld 
lVar I, when Haskelite was a 

prime source of aircraft plywood, 
engineering resea~clt has created 
new uses for HaskeUte materials 
by constantly improving thei~ 

quality and uniformity. 

BEARING BLOCKS 
To provide extra strength at 

the areas of concentrated stress 
in wood planes, such as points 
where fastenings are made, com­
pressed 'Valnut Bea ring Blocks 
have been developed by Haslwl­
ite. They are more easily rna-

ch.ined and glued than other 
denser materials serving the 
same purpose. OVJtere still 
higher strength is required, Hns­
kelite Compressed and lmprog­
na ted wood is specified). 

A new six page bulletin on Haskelite Bearing 
Blocks, will be sent to Tesponsible pTOd~wtion 
and Tesem·ch executives in the aiTcmft industT'lJ. 

HASKELITE MANUFACTURING CORPORATION 

Grand Rapids, Mich. 
Chicago, Ill. · New York, N. Y. · Detroit, Mich. 

--



DIRECTORY SECTION 

BACKSTAY WELT CO., Union City, Ind. 
PRODUCTS! Basic materials and fabrications; 
Felt, leather and rubber parts. 

BACON VULCANIZER MFG. CO., 
1267-67th St. Oakland, Calif. 

PERSONNEL: T. P. Bacon, Sr., Pres. & Gen. 
Mgr.; T. P. Bacon, Jr., V. Pres. & Chief Engr.; 
P. P. Marion, Secy., Treas. & Sales Mgr.; A. 
Passero, Pur. Agt. 
PRODUCTS: Tires and tubes. 

THE BAIRD MACHINE CO., 
Bridgeport, Conn. 

PERSONNEL: L. A. Warner, Pres., Treas. & 
Gen. Mgr.i.B· C. Warner, V. Pres.; A. J. Lewis, 
Sr., Secy. & Chief En~.; A. Pott, Sales Mgr.; 
1. E. Reynolds, Pur. Agt. 
l>RODUCTS: Machine tools. 

BAKER & CO., INC. 
113 Astor St., Newark, N.J. 

PERSONNEL: C. E~l{elhard, Pres., Treas. & Gen. 
Mgr.; A. M. Williams, V. Pres.; K. Huber, 
Secy.; D. P. FitzGerald, Pur. Agt. 
PRODUCTS: Electrical contact material. 

BAKER INDUSTRIAL TRUCK DIV. THE 
BAKER-RAULANG CO., 2149, West 
25th St., Cleveland, 0. 

PERSONNEL: E. J. Bartlett, Pres. & Gen. Mgr.; 
E. J. Stahl, V. Pres.; J. W. Moran, Secy. & 
Treas.; D. L. Darnelf, Sales Mgr.; E. W. 
Sankey, Pur. Agt.; W. F. Parsons, Pers. Dir.; 
M. W. McMillan, Pub. Dir.; B. F. Stoner, 
Chief Engr. 
PRODUCTS: Cranes; Trucks; Tractors. 

BAKER STEEL & TUBE CO., 
955 S. Alameda St., Los Angeles, Calif. 

PERSONNEL: R. Mulholland, Pres . .t_ M. J. 
Baker, V. Pres.i. yv. F. Fahs, Secy. & Treas.; J. 
P. Boore, Gen. Mgr. & Sales Mgr. 
PRODUCTS: Chrome molybdenum and low car­
bon steel tubing. 

BAKEWELL MANUFACTURING CO., 
2023 Santa Fe Ave., Los Angelel!t Calif. 

PERSONNEL: H. F. Bakewell, Owner & Gen. 
Mgr:; N.C. Nour!le, Sales Mtp".; J. Kuhn, Pur. 
Agt., L: McKenzte, .Pers. P•r:.i R. S. Arnold, 
Pub. D1r.; J. Goodwm, Chtef ~ngr. 
PRODUCTS: Macbinll tools. 

BALDOR ELECTRIC CO., 
4351-69 Duncan Ave., St. Louis, Mo. 

PERSONNEL: E. Ballman, Pres., Gen. Mgr. & 
Chief Engr:,_i F. B. RQ&ers, V. Pres.; 0. A. 
Baumann, ;:;ecy.; E. Doerr, Treas.; E. W. 
Bruce, Sales M_E!".; E. Reinagel, Pur. Agt.; 
0. A. Life, Pub. Dir. 
PRODUCTS: Airport equipment; Auxiliary 
motors; Misc. electrical equipment. 

BALDWIN-DUCKWORTH DIV. OF CHAIN 
BELT CO., Springfield Mass. 

PERSONNEL! F. J. Weschler, V. Pres. & Gen. 
Mgr. 
PRODUCTS: Chain controls; Turnbuckles; 
Sprockets. 

BALTIC METAL PRODUCTS CO., 
366 Butler St. Brooklyn, N.Y. 

PERSONNEL: S. L. Schlanger, Pres. & Chief 
Engr.; L. Levine, Secy. 
PRODUCTS: Ammunition boxes and counters; 
Bomb racks; Cylinder deflectors, baf!les, 
brackets; Steel parts; Stampings. 

BANTAM BEARINGS CORP., 
South Bend Ind. 

PERSOZ..."NEL: F. W. Deming, Pres.; R. B. 
Nichols, V. Pres. & Gen. Mgr.; W. T. Bell, 
Secy. & Treas.; J. F. Oehlhoffen, Sales Mgr.; 
E. A. Olson, Pur. Agt.; J. Barber, Pers. Dir.; 
S. R. Thomas, Chief Engr. 
PRODUCTS: Bearings. 

BARBER-COLMAN CO., Rockford, m. 
PERSONNEL: H. f\· Severson, Pres.j)· G. jones, 
Secy.; 0. 0. Smtth, Treas.; E. D. rarker. Gen. 
Mgr.; C. J. Braatz. Sales Mgr.; H. W. Bails, 
Pur. Agt.i..A· M .. Monks. Pers. Dir.; H. ~· 
Shugars, .l:'ub. Dtr.; T. K. Greenlee. Chtef 
Engr. 
PRODUCTS: Controls; Control valves; Auxiliary 
motors; Machine tools; Ventilating and air 
conditioning equipment. 

BARBOUR STOCKWELL CO., 
205 Broadway, Cambridge, Mass. 

PERSONNEL: E. F. Stockwell, Pres. 
PRODUCTS: Tachometers. 

BARDCO MANUFACTURING & SALES CO., 
2450 E. 23rd St., Los Angeles Calif. 

PERSONNEL: F. Jervis, Pres.; L. Jervis. V. 
Pres.; E. F. Brown, Gen. Mgr.; W.). Ashton, 
Pur. Agt.; E. C. Ball, Pers. Dir.; J. Netherly, 
Production Mgr. 
PRODUCTS: Auxiliary power plants; Castings 
and forgings. 

BARNES-GmSON-RAYMOND DIV. OF AS­
SOCIATED SPRING CORP., 6400 
Miller Ave., Detroit, Mich. · 

PERSONNEL! L. D. Adams, V. Pres. & Gen. 
Mgr.; W. J. Black, Sales Mgr.; C. W. Naas, 
Factory Mgr.; L. E. Hilts, Pur. Agt.; F. P. 
Zimmerli, Chief Engr. 
PRODUCTS: Coiled and flat springs; Wire forms; 
Small stampings. 

BARRETT-CRAVENS CO., 
3255 W. 30th St., Chicago, m. 

PERSONNEL! A. M. Barrett, Pres. & Treas.; 
E. J, Heimeri..V. Pres., Gen. \~:{gr. & Sales 
Mgr.; 0. M. und, Secy. & Chtef Engr.t...G. 
Collinet, Pur. Agt.; W. J. Kennedy, Pub . .wir. 
PRODUCTS: Elevators; Cranes; Hand trucks. 

THE BARRETT DIV., ALLmD CHEMICAL 
& DYE CORP., 40 Rector St., New 
York, N.Y. 

PRoDuCTs: Rock wool; Bituminous paints; 
Miscellaneous. 

BARTLETT HAYWARD DIV. KOPPERS CO., 
200 Scott St., Baltimore, Md. 

PERSONNEL! W. F. Perkins, V. Pres.; J. E. 
Tellman, Secy. & Tress.; E. R. Hall, qen. Mgr.; 
S. H. Fedan, Sales Mgr.;_j. E. Aldndge, Pur. 
Agt.; W. Ortman, Pers. uir.; P. F. Hackethal, 
Chief Engr. 
PRODUCTS: Propellers and propeller parts. 

REX BASSETT, INC. 
500 S. E. Second St., Ft. Lauderdale, Fla. 

PERSONNEL: R. E. Bassett, Jr., Pres. & Tress.; 
M. E. Bassett, V. Pres.; W. B. Giles, Secy.; 
R. E. Bassett, Sr., Gen. Mgr., Sales Mgr. & 
Pur. Agt.; J. Street, Pers. Dir.; E. jones, Chief 
Engr. 
PRODUCTS! Radios. 
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RYAN BUILDS WELL 

CONFIDENCE for the student pilot, incentive 
for the instructor, comforting assurance for 
those at home-all result from the knowledge 
that Ryan builds airplanes well. In the services 
of the U.S. Army, U.S. Navy and United Nations, 
Ryan Primary Tra:iners are daily proving to be the world's finest. Vital as 
trainers are to achieving victory, building therp. well and in volume has been 
only part of important Ryan war assignments. 

RYAN AERONAUTICAL COMPANY, SAN DIEGO, CALIF. 
iHember, Aircra{J War Prod11ctio11 Collncil, l !i;c· • . 

Ryan Products: Army PT-22s, Navy NR-ls, Army PT-25s, Major Sub -Ass~mbhes 
and Exhaust Manifold Systems for America 's .Most Distinguished A.rtraft 
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BASTIAN BROS. CO., 
1600 Clinton Ave~ N., Rochester, N. Y. 

PERSONNEL: W. J. Wolt, Pres. &: Gen. Mgr.; 
F J Brown, V. Pres.; J. H. Mah~ney, Secy.; 
F: : TeDliDennan, Treas.; L. W. Shanley, PUr. 

~oucrs: Dials; Instruction and nam.e plates. 

BAUER & BLAC~ DIV. OF TBB XBNDALL co., 2500 S. Dearbom St., Chi~, DL 
PRODUctS: First aid equipment; MasJdn8 tape. 

BAUSCH & LOMB OPTICAL CO., 
· St. Paul St., Rochester, N. Y. 

PERSONNEL: H. Eisenbart, Pres. &: Gen. MSJ".; 
c. s. Hallauer, V. Pres. &: Sales Mgr.; W. W. 
McOullJPn, Secy.; ]. F. Tal'.!_or, Treas.; J •• E. 
Hansen, Pur. Agt.; R. B. Welch, Pen. l>~r.; 
M. C. Williamson, Pub. Dlr.; C. L. Bausch, 
Cblef Engr. 
PRODUctS: Lenses; Bubble sextants; Goggles; 
Bmoculers; Gun sights. . 

BAY MJ'G. DIV., THE ELECTRIC AUTO-
LITE CO, Bay _City, Mich. 

PERSPNNEL: C. M. Adams, V. Pres. &: Gen. 
Mgr.; J, P. Kelso, Sales Mil!".; B. J:?. Kimerer, 
Pur. Agt.; L. M. Reyt~olds, Pen. D~r. 
PRODUctS: Controls; Control sticks and wheels; 
Magnetos; Tenninals; Misc. electrical equip­
ment; Fittings; Name plates; Plastic parts; 
Miscellaneous, 

BB.AB.IOM METALS CORP. 
258 State St., Rochester, N.Y. 

PERSONNEL: E. Lan~orthy, Pres.; G. P. 
Palma, V. Pres.; A. B. Zielke, Pur. Agt. 
PRODUctS: Bearings; Bushings. 

THE BEATON & CORBIN MFG. CO., 
· Sou~on,Co~ 

PERSONNEL: A. R. Wells, Pres:J S:· W. Rush, 
V. Pres. &: Pur. Asrt.; A. E . .Kalston, Secy.; 
H. B. Armstrong, Treas. &: Gen. Mgr. 
PRODuctS: Exhaust manifolds; Intake mani­
folds; Tubing. 

BECKETT ELECTRIC CO., INC. 
1101-7 McXinney Ave., Diillaa, Tex. 

PERSONNEL: T. G. Beckett, Pres.; T. G. 
Beckett, Jr., V. Pres.; E. T. Summers, Treas. 
&: Sales Mgr. 
PRODUCT$: Batteries; Bearings; Busbings; 
Auxiliary motors; Disconnect pl~s; Switches; 
Termine.ls; Misc. electrical eqwpment; In­
direct lilditin_g ~s; Insulating materials; 
Pumps; ~ubmg; VentilAting and air condi­
tioning equipment; Vibration dampers; Mis­
cellaneous. 

BELDEN MANUFACTURING CO., 
4647 W. Van Buren St., Chicago, m. 

PERSONNEL: W. Jacobs, Pres.; C, S. Craigmile 
Exec. V. Pres.; H. W. Clough, V. Pres.; A: 
Beutler, Secy.; A. L. Wanner, Treas.; H. A. 
Neil •. Sales Mgr:; W. A. Sandy, Pur .• Agt.; S. 
F. Kiss, Pers. Dir.; B. Rogers, Pub. D~r.fH. H. 
Wennine, Chief Engr. · 
PRODUC"J"S: Wire; Cables; Terminals. 

BELDING HEMINWAY CO., 
119 W. 40th St,, New York, N.Y. 

PERSONNEL: J. P. T. Armstro!lg, Pres.· F. D. 
Levi, V. Pres.; F. L. Johnson, V. Pres. & Sales 
Mil!".; H. A. Johnson, V. Pres. &: Chief Engr.; 
C. G. Heinrich, Secy. &: Treas. 
PRODUCTS: Silk and nylon threads for para­
chutes. 

TBB BELL CO., INC. 
411 N. Wolcott Ave. Chicago m. 

PERSONNEL: J. M. Bell. i'res.; N. B. BelskY, 
V. Pres.; C. J. Bell, Sec)·. &: Treas.; C. E. 
Allderdice, Jr., Gen. Mgr.; G. E. Kugelman, 
Pur. Agt. 
PRODUCTS: De-icer fluid; Fire extir!fulsher 
fluid; Fuels and lubricants: Hydraul1c and 
landing gear fluid. 

BELL & BOWELL CO., 
1801-15 Larchmont Ave., ChicaJO, m. 

PERSONNEL: J. H. McNabb, Pres.&: Treas.; A. 
S. Howell, V: Pres.; C. A. Ziebarth, ~y.; J. 
H. Booth, Sales Mgr-. &: Pub. Uir.; H. R. 
Cleland, Pur. Alrt.j K. R. Wood Pen. Dlr.: 
B. E. Stechbart, Ch1ef Engr. 
PRODUctS: Cameras. 

BELLANCA AIRCRAFT CORP., 
New Castle DeL 

PERSONNEL: J. S. Wilson, Pres..i J.. C. Milburn, 
V. Pres. &: Gen. Mgr.; J. R. Morford, Secy.: 
W. R. Yarnall, TreBS.; B. L. ThomRson, Sales 
Mgr-. &: Pub. Dlr.; R. F. Wrildlt, Pur • ..&.gt.; 
I. H. Brinton, Pen. Dir.; A. F.llaiduck, Chief 
Bngr. 
PRODUCTS: Aircrnft armament; De-icer equip­
ment; Floats; Panels; Aluminum, pla:sttc, 
plywood and steel parts; Tanks; Miscell&neous. 

BELLOIL PAINT PRODUCTS CO., 
547 W. Lake St., Chi~, m. 

PERSONNEL: A. M. Cl"!'-ig, Sec:Y,; J. 0. Clark, 
Sales Mgr.; P. N. Belletsle, Chti:f Engr. 
PRODUctS: Paints, varnishes and firiishes 

BENDIX AVIATION CORP., 
1104 Fisher Bldg, Detroit, Mich. 

PERSONNEL: E. R. Bre;;cli, Pres.; B. A. Gossner, 
Secy.; H. L. Sharlock, Pub. Dlr. 

BENDIX AVIATION, LTD., 
11600 Sherman Way, N. Boi1Jwood, 
Calif. 

PERSONNEL: E. R. Breech, Pres.; P. Nicholls, 
V. Pres. &: Gen. Mgr.; M. M. Burns, V. Pres.: 
R. L. Galbraith, Pur. Agt.; J. M. White, Chief 
Engr. 
PRODUCTS: Clamps; Hydraulic controls and 
assemblies; Pumps; Radios; Control valves. 

BENDIX PRODUCTS DIV., BENDIX AVIA-­
TION CORP., 401 Bendix Dr., South 
Bend, Ind. 

PERSONNEL: E. R. Breech, Pres.; M. P. 
Ferguson, V. Pres;; H. A .. Gassner, Secy._; E. 
R. Palmer, Treas.; T. W. Tmkham, Gen. Mgr.; 
F. B. Willis, Sales Mgr.; J. R. Cautley, Landing 
Gear Sales Mgr.; C. D. Manhart, Carburetor 
Sales Mgr.; R. Ledbetter, Armament Sales 
Mgr.; C. E. Budd, Pur. Agt.; M •. Stone, Pers. 
Dlr.; H. L. Sharlock, Pub. Dir.; K. M. Wise, 
Cb.ief Engr. 
PRODUCTS: Aircraft armament; Carburetors; 
Landing gears; Engipe primers; Seats; Tail 
wheel assemblies; Wheels and brakes. 

B:SNDIX RADIO DIV., BENDl"K AVIATION 
CORP.:L Baltimere, Md. 

PERSONNEL: .ti. Benet, Gen. Mgr.; F. S. Gute­
kunst, Div. Compt.; J. H. Harnmond, Sales 
Mgr.; G. M. Hafner, p-ur, .Agt.; J. H. Kahlert, 
Pers. Dlr.; W. L. Webb, Cli.ief Bngr.; W. P. 
Hilliard, Dir. Sales&: Bngrg. 
PRODUCTS: Transmitters and receivers; Radio 
compasses. 

..A 
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THE BENNETT METAL TREATING CO., 
1045 New Britain Ave., Elmwood, Conn. 

PERSONNEL: A.]. German, Pres.;]. P. German, 
Secy.; A. L. Davis, Treas. 

·PRODUCTS: Aircraft armament; Bearings; Cast­
ings and forgings; Machine tools; Misc. 
hardware; Tools. 

BENRUS WATCH CO., 
200 Hudson St., New York, N.Y. 

PERSONNEL: B. Lazrus, 0. M. Lazrus, S. R. 
Lazrus, Partners. 
PRODUCTS: Instruments. 

THE BENSON MANUFACTURING CO., 
3001-15 E. 18th St., Kansas City Mo. 

PERSONNEL: A. J. Benson, Pres.; E. H. Benson, 
V. Pres~ E. L. Benson, Secy.; E. A. Benson, 
Treas.h· .t<.. F. Bullock, Pur. Agt.; L. C. Camp­
bell, C ief Engr. 
PRODUCTS: Ammunition boxes and counters; 
Collector rings, cowls, streamlines; Cowlings; 
De-icer equipment; Engine mounts; Exhaust 
manifolds. 

THE BENWOOD LINZE C0.1 
1815 Locust St., St. LoWB, Mo. 

PERSONNEL: H. ]. Wrape, Pres.; C. E. Peters, 
V. Pres.; I. W. Veigel, Secy. & Treas.; N. 
Beerend, Sales Mgr.; A. R. Kieffer, Jr., Pur. 
Agt. 
PRODUCTS: Electrical rectifiers. 

BERGER BROTHERS CO. 
229-237 Arch St., Philadelphia, Pa. 

PERSONNEL: H. E. Usinger, Pres.; H. B. Felt­
man, Secy.; R. H. Hoffman, Treas.; R. S. 
Brown, Sales Mgr.; C. C. Beez, Pur. Agt. 
PRODUCTS: Stampings; Sub-assemblies; Ven­
tilating and air conditioning equipment. 

BERRY BROTHERS, 
211 Leib St., Detroit, Mich. 

PERSONNEL: A. Kiernan, Pres. & Gen. Mgr.; T. 
B. Colby, R. Y. Cutler, V. Pres.; F. L. Colby, 
Jr., Se.cy.; E. H. Dunn, Treas.·'pC. E. Spooner, 
Sales Mgr.; H. A. Dedenback, ur. Agt.; ]. D. 
Greene, Pub. Dir.; G. Smith, Chief Engr. 
PRODUCTS: Paints, varnishes and finishes. 

BERTEA PRODUCTS, 
1450 N. Lake Ave., Pasadena, Calif. 

PERSONNEL: Alex Bertea, Gen. Mgr. & Chief 
Engr.i C. Sorenson! ~ales Mgr.; Ann Bertea, 
Pur. agt.; H. G. Wtlltams, Pers. Dir. 
PRODUCTS: . P!l-icer equipment; Auxiliary 
motors; Antt-tcmg pumps. 

JACK BEST MFG., CO., 
2128 S. Los Angeles St., Los Angeles, 
Calif. 

PERSONNEL: G. J, Anderson, Gen. Mgr, 
PRODUCTS: Engine mounts; Gaskets; Oil seals; 
Aluminum, cork, felt, fibre, leather, rubber, 
steel and synthetic parts; Shims. 

THE BILLINGS & SPENCER CO., 
1 Laurel St., Hartford, Conn. 

PERSONNEL: W. A. Purtell, Pres., Treas. & Gen. 
Mgr.; H. E. Oberg, V. Pres.; R. J. Ahern, V. 
Pres. & SeCl'".; W. D. Endres, Sales Mgr.; W. 
Blackburn, Pur. Agt.; R. H. Young, Pub. Dir, 
PRODUCTS: Forgings. 

BLACK BEAR CO., INC., 
44-45 23rd St. Long Islsnd City, N. Y. 

PERSONNEL: R. A. &hleicher, Pres.; S. R. 
Towles, V. Pres. & Chief. Engr.LM· E. Bing­
ham, Sec1'.; F. G. Schletcher, Treas.; F. G. 
Kacmer, Production Mgr.; A. de Goll, Sales 
Mgr.; R. H. Ellis, Pur. Agt.; ]. R. Boyd, Tech. 
Dir.; M. Phillips, Pub. Dir. 
PRODUCTS: Giaphited lubricants; Anti-corro­
sive compounds. 

THE BLACK & DECKER MFG. CO. 
E. Pennsylvania Ave., Towson, Md. 

PERSONNEL: S.D. Black, Pres.; A. G. Decker, 
V. Pres.; & Gen. Mgr.; C. A. Sacra, Secy.; F. J. 
Nagel!, Treas.; R. D. Black, Sales Mgr.; C. :8. 
Mann, Pur. Agt.; H. T. Douglas, Pers .• J:!ir.; 
]. F. Apsey, Jr., Pub. Dir.; G. C. Wilhtde, 
Chief Engr. 
PRODUCTS: Portable electric tools. 

BLACKER ENGINEERING CORP., 
136 Liberty St., New York, N. Y. 

PERSONNEL: E. B. Cooke, Pres., Gen. Mgr., 
Sales Mgr., Pub. Dir. & Chief Engr.; L. B. 
Dexter, V. Pres.; W. F. Shorter, Secy.; C. H. 
Cooke, Treas.; R. C. Wilson, Pur. Agt. & Pers. 
Dir. 
PRODUCTS: Helve and power hammers. 

BLACKHAWK MFG. CO. 
5325 W. Rogers, Milwaukee, Wise. 

PERSONNEL: H. P. Brumder, Pres.1. ]. ~· 
Merker, V. Pres. & Gen. Mgr~ G. H. 1..70ehrig, 
V. Pres. & Sales Mgr.; E. M . .l:"'fauser, V. Pres. 
& Chief Engr.; L. E. Bertone, Treas.; _G. 
Cremer, Pur. Agt.; P. J. Spielmann, Pers; Dtr.; 
B. E. Hotvedt, Pub. Dir. 
PRODUCTS: Airport equipment; Hydraulic con­
trols and assemblies; Tools; Miscellaneous. 

BLANCHARD BROS. & LANE 
408 Frelinghuysen Ave., Newark, N. J. 

PERSONNEL: J. H. Gay, Pres.; W. G. Ressland, 
V. Pres. & Sales Mgr.; H. G. Crawford, Secy.; 
S. B. Gay, Treas.; K. W. Koeinger, Pur. Agt. 
PRODUCTS: Leather parts. 

BLILEY ELECTRIC CO., 
Union Station, Erie, Pa. 

PERSONNEL: F. D. Bliley, Pres. & Gen. Mgr.; 
C. C. Collman, V. Pres.; 0. Horsman, Treas.; 
G. E. Wright, Sales Mgr. • J. Reigelman, Pur. 
Agt.; A. Pero, Pers. Dir.; ]. M. Wolfskill, Chief 
Engr. 
PRODUCTS: Radio quartz crystals and holders. 

E. W. BLISS CO., 
53rd St. & Second Ave., Prooklyn.,_N. Y. 

PERSONNEL: H. H. Pinney, Pres.; .t1, U. 
Herrick, V. Pres.; E. S. McClary, Secy. & 
Treas.; R. Biggane,, Sales Ml(!'.,; F. B. Smith, 
Pur. Agt.; H. F. S~mth, ~ers. Dtr.; M. Stumm, 
Adv. Mgr.; I. Patnck, Chtef Engr. 
PRODUCTS: Mechanical power presses; Hydrau­
lic presses; Die cushions; Automatic feeds; 
Special machinery. 

SIDNEY BLUMENTHAL & CO_, INC., 
1 Park Ave., New York, .l'l, Y. 

PERSONNEL: H. H. Schell, Pres.;].]. Hoyne, 
V. Pres.;]. Fenske, Secy._; G. Beisheim, Treas.; 
W. P. Mimnagh, Sales Mgr.; E. S. Cobb, Pur. 
Agt.; E. S. Evans, Pers. Dir. 
PRODUCTS: Rugs and carpets. 
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BODINE ELECTRIC CO. 
2254 W. Ohio St., Chicago Dl. 

PERSONNEL: C. D. Bodine, Pres.; E. W. Larson, 
V. Pres. & Pur. Agt.; P. J. Bodine, Secy. & 
Treas.; W. M. Yogerst, Sales Mgr.; J, W 
Towle, Pers. Dlr.; C. A. Rail, Chief Engr. 
PllODUCTS: Auxiliary motors. 

BOXEi.l\IIANN TRIMMING CO. INC., 
45 E. 53rd St;,_ New York, N. Y. 

PERSONNEL: L. F. ·J:immerman, Pres.; B. H. 
Andrews, V. Pres.; M. King, Secy,; H. E. 
Dunn, Treas. 
PRODUCTS: Webbing. 

BONNEY :FORGE & TOOL WOBXS, 
AllentoWJJ, Pa. 

PERSONNEL: F. S. Durham, Pres. & Gen. Mgr.; 
~ E. Durham, Jr., V. Pres.; A. J, Male, Secy., 
.. ~· & Sales Mgr.; W. F. Herbst, Jr., Pur. 
.,... •• ; S. R. RobinsOn, Pub. Dir. 
Pl!,ODUCTS: Tools. 

THE BOOTH PELT CO. 
463 19th St., Broold:vn, N. Y. 

PERSONNEL: E. W. Booth, Owner, Treas., Gen. 
MS!. & Pur. Aat.; L. D. Croninger,' V. Pres.; 
1. H. Murra_y, Secy.; R. S. Stevens, Sales Mgr. 
PRODUCTS: Felt parts. 

BOOTS AIRCRAFT NUT CORP., 
New~Conn. 

PERSONNEL: N.J. Boots, Pres.; R. W.Johnson, 
V. Pres. & Gen. MIJl'.; R. W. Luce, V. Pres.; 
0 .. Schell, Jr., Secy.; C. A. MUton, Treas.; R. '!· 
Hibbert, Bales Mgr.; W. C. Wooton, Chief 
Engr. 
?KODUCTS! Airport equipment; Clamps; Cowl­
IIIIJS; :Fasteners. 

BOSTITCH, INC., E. Greenwic:h, R. L 
PERSONNEL: J, D. A. Whalen, Pres;~ Treas. & 
Gen. Mgr.; F. I. Brown., V. Pres. & ;:~ales Mgr.; 
E. C. Mo~, Sfl9'.; J. E. Scully, Pur. Agt.; 
S. L. Smith, ub. Dlr. 
PKODUCTS: asteners; Metal stitchers. 

THE BOSTON AUTO GAGE CO., 
Pittsfield, Mass. 

PERSONNEL: T. C. Nelson, Pres., Sec_y. & Sales 
MS!.; H. MacKelvie, V. Pres. & Pur. Agt.; 
H. J, Martin, Treas.; R. Gage, Chief Engr. 
PllODUCTS: De-icer equipment; Quantity 
gages. 

BOSTON INSULATED WJRE & CABLE CO., 
75 Bay St., Dorchester, Mass. 

PERSONNEL: H. B. Burtey, Pres. & Treas.; J. C. 
Burl9', V. Pres., Sales MIJl'. & Chief Engr.· M. 
G. F1tsgerald,. Secy.; H. B. Burley, Jr., Gen. 
Mgr. 
PRODUCTS: Wire; Cable. 

BOUND BROOK OIL-LESS BEARING CO. 
Bound Brook, N. J, ' 

PERSONNEL: W. F. Jennings, Pres. & Treas.; H. 
0. Johnson, V. Pres., S~. & Sales Mgr.; D. 
H. Carhartr,..Pur_. Alt:.t C. plaus, Chief Engr. 
PllODUCTS: .r;,earmgs, .r;,ushings, 

BOWER ROLLER BEARING CO,_, 
3040 Hart Ave., Detroit Mien. 

PERSONNEL: S. A. Stri~, Pres.; W. S. 
Bennett, V. Pres. & Sales Mgr.: T. C. J;>ye, 

. Secy, & Treas.; G. F. Johnson, Gen. M~.; 
E. M. Pratt, Pur. Agt.; M. J, Olson, Pers. D1r.; 
E. Wooler, Chief E"DIJl'. 
PllODUCTS:.Bearings; BushiJ;~.gs. 

TBB BOWLING GRBBN RUBBER CO., 
Pro&pe!:t & NYCRR. Toledo, Ohio 

PERSONNEL: S. Roberts, Pres. & Treas.L R. 
Roberts, V. Pres., Secy,. Gen. Mgr. & rur. 
~.; I. F. Zarobaky, Chief EDIJ1'. 
PRODUCTS: Rubber bushing!~; Gaskets; Misc. 
engine equipment.; OU seals; Rubber, steel, and 
!!)'Dthetic parts; Propellers and propeller parts; 
Rubber tubing; Vibration dampers. 

S. F. BOWSER & CO., me., 
1302 E. Creighton Ave., Ft. WQDe;-Ind. 

PERSONNEL: R. H. Damon, Pres.; E. D. 
Eggimann, V. Pres.; J. F. Bartels, Secy,. & 
Treas.; E. C. Marsh, S"ales MB!'.; B. A. Stem­
hauser, Pur. Aat.; H. J. Slack, Pub. Dlr.; C. P. 
Griffith, Chief P:ngr. 
PRODUCTS: AirpOrt equipment; Filters and 
strainers; Fueliiig aystems; Instruments; Fuel 
consumption meters . 

DRASCO MANU'FACTURIBG CO., 
Harvey, Dl. 

PERSONNEL: L. Barton, Pres.; M. ]. Rosenfeld, 
V. Pres., Treas. & Gen. Mgr.; C.B. Hess. Secy.; 
A. W. Sorenson, Pur.~.; E. Roa,;!i.!~· Dif·i · 1£ J. Arnsfield, Pub. Da.; ]. J. B , Chilli 

P:uCTS: Ammunition boxes and counters; 
Basic materials and fabrications; Panels: 
Aluminum, magnesium, plastic and steel parts; 
Stamping&; Sub-assemblies; Tubing. 

BREEZE CORPORATIONS, me. 
41 S. Sixth St., Newark, N.l. 

PERSONNEL: J, T. Mascuch, Pres.; ~F. Lucas: 
V. Pres. & Silles Mgr.i...A. T. Bur eigh, Secy., 
F. G. Shupp, Treas.L 1.7. C. BraumUller, PUr. 
A~.; J .. B. Keating, rers. D!r.; A. E. Calkins, 
Pub. D1r.; K. G. Strunk, Chilli Engr. 
PRODUCTS: Aircraft armamentj Ammunition 
boxes and counters· Controlsi Fittings; Instru­
ments; Manifolds; Radio and IIJDition shielding; 
Starters; Flexible tubing. 

TBB BREWER-TITCBBNER CORP. 
117 Port Watsen St., Co~ N.Y. 

PERSONNEL: E. A. Brewer, Pres. & ·neas.; D. 
A. Brewer. V. Pres. & Pur. Agt.; J. Greene, 
6ecy.; J. DWYer, Gen. Mgr.; M. E". Maxson, 
Sales ~lf·t_F. Fiske, Pers. _Dir.; W. A. Bruce, 
Pub. D1r.; u. Johansen, Chief Engr. 
PRODUCTS: Forgings. 

BRIDGEPORT FABRICS, INC., 
Bridgep()rt Conn. 

PERSONNEL: H. B. Naramore, Pres.; R. W. 
Naramore, V. Pres.; E. J. Morrell, SllCJ'.; T. N. 
Wakeman, Treas.; H. A. Hubbell, Pur. Agt.; 
L. Spraragen, Chief Engr. 
PRODUCTS: Rubber parts; Cords and fabrics. 

TBB BRIDGEPORT HARDWARE MPG. 
CORP., 461 Iranistan Ave., Bridgeport, 
Conn. 

PERSONNEL: H. B. Curtis, Pres.; A. G. Ryan, 
Secy.; J. F. Windsor, Treas. 
PRODUCTS: Forging&, Tools. 

TBB BRIDGEPORT SAF.ETY EMERY 
WBBEL CO • INC., 1299 W. Broad 
St., Stratford, C(lnn. 

PERSONNEL: L. Wallace, Jr., Pres.; deB. K. 
Seeley, V. Pres.;~· H. Kean, Treas. 
PRODUCTS: Macnine tools. 
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HERE'S a precision job of manu-
facturing, if there ever was one! 

Machining of parts going into these 
finely-made GRAFLEX Cameras must 
be to the closest of tolerances. Parts 
must not have the slightest suggestion 
of a burr anywhere. 

In the GRAFLEX pl~nt, LEA 
Methods and LEA Materials are being 
used to remove the burrs from parts 
such as those illustrated. On test, they 

proved most effective and economical, 
helping to maintain production at a 
high rate and to reduce rejections. 

In countless other war-industry 
plants, the LEA way of removing burrs 
has been adopted. If your plant is not 
included among these, why not investi­
gate the LEA advantages. Our engi­
neers will be glad to help you work out 
proper methods. 

THE LEA MANUFACTURING CO. 
Waterbury, Conn. 

BURRING, BUFFING AND POLISHING ... SPECIALISTS IN THE 
DEVELOPMENT OF PRODUCTION METHODS AND COMPOSITIONS 
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BRIGGS & STRATTON CORP., 
Z711 N. 13th S~ Milwaukee, Wise. 

PERSONNEL: C. L . ..,;oughlin, Pres.; E. V. 
Oehler, R. W. Griffith, V. Pres.t· L. G. Regner, 
Secy.; E. M. Bodendoerfer, reas.; R. W. 
Randall, 0. L. Sicker , Sales Mgrs.; J. F. Bode, 
Pur. Agt.; H. S. Brown, Chief Engr. 
PRODUCTS: Switches. 

BRIGGS MANUFACTURING CO. 
11631 Mack Ave., Detroit, Mich. 

PERSONNEL! W. P. Brown, Pres. & Gen. Mgr.; 
W. D. Robmson, V. Pres.t' A. D. Blackwood, 
Secy.; W. 0. Briggs, Jr., reas.; A. J. Wett­
laufer, Sales Mgr~ W·J· Clean', Pur. Agt.; F. 
H. Taylor, Pers. uir.; . Lee, II, Pub. Dir.; E. 
E. Lundberg,_ Chief Engr. 
PRODUCTS: Tank hulls; Air frame parts and 
assemblies; Gun turrets; Searchlights; Heat 
exchangers; Shells. 

BRIGGS-WEAVER MACHINERY CO., 
Dallas, Tex. 

PERSONNEL: J. B. Dale, Pres., Gen. Mgr. & 
Sales Mgr.; R. B. Young, V. Pres.; D. C. Dale, 
Secy. & Treas.; W. C. jaschob, Pur. Agt. 
PRODUCTS: Machine tools; Misc. hardware. 

BROOKLYN VARNISH MFG. CO. INC., 
35 Nostrand Ave., Brooklyn, N.Y. 

PERSONNEL: W. J. Anderson, Pres:.i D. C., 
Anderson, V. Pres.; R. B. Anderson, ::;ecy:.i C., 
Engelhardt, Gen. Mgr.; J. W. Wilson, :;ales 
Mgr. 
PRODUCTS: Paints, varnishes and finishes. 

ANDREW BROWN CO.l. 5431 S. Riverside 
Dr., Los Angeles, \;allf. 

PERSONNEL: A. Brown, Pres. & Gen. Mgr.; W. 
E. Moore, V. Pres. & Chief Engr.; A. M. 
Roberts, Secy. & Treas.; 0. C. Pumphrey, Sales 
M_gr.; N. Bergeron, Pur. Agt.; J. Franks, Pers. 
Dtr. 
PRODUCTS: Fuels and lubricants; Paints, var­
nishes and finishes. 

THE BROWN INSTRUMENT CO., Wayne 
& Roberts Ave., Philadelphia Pa. 

PERSONNEL: C. B. Sweatt, Pres.; E. B. Evleth, 
V. Pres. & Gen. Mgr.; J.P. Goheen, Secy.; W. 
Hu{f, Treas.; L. M. Morley, Sales Mgr.; J. W. 
Wemga~ner, Pur. Agt.; P. L. Goldstrohrn, 
Pers. Dtr.; J. f. Sullivan, Pub. Dir.; G. M. 
Muschamp, Chtef Engr. 
PRODUCTS: Flight test recorder. 

BROWN & SHARPE MFG. CO., 
Z35 Promenade St., Providence, R. I. 

PERSONNEL: H. D. Shat'lle, Pres. & Treas.; P. 
C. DeWolf, J. S. Chafee, R. Viall, A. K. Brown, 
V. Pres.; J. A. Newton, Secy.; A. H. Bainton, 
Work~ Mgr.; C. W. Machon, Sales M~gr.; R. 
W. DtXO!J• Pur. Agt.;_J. J. Hall, Pers. Dir.; J. 
P. Burdtck, Pub. Dtr.; B. P. Graves, Chief 
Engr. 
PRODUCTS: Machine tools; Precision tools. 

BRUNNER MFG. CO. 
18Z1 Broad St., Utica, N. Y. 

PERSONNEL: G. L. Brunner, Pres.; G. L. 
Brunner, Jr., V. Pres. & Secy.; A. G. Zumbrun 
Treas.; B. J. Scholl, Sales Mgr.; E. A~ Schiller: 
Pur. Agt.j 0. R. McDonald, Pub. Dtr,; S. R 
Hirsch, Cnief Engr. · 
PRODUCTS: Airport equipment; Steel parts. 

THE BRUSH DEVELOPMENT CO., 
3311 Perkins Ave. Cleveland, 0. 

PERSOm."'n.: A. L. Williams, Pres.; V. B. 
Phillips, V. Pres. & Sales M_gr.; W. L. Flory, 
Secy.; C. B. Sawyer, Treas.; E. R. Parker, Pur. 
~-.i W. H. Shelton, Pcrs. Dir. & Pub. Dir.; 
C . .1:\.. Gravley, Chief Engr. 
PRODUCTS: Pickups; Oscillographs; Surface 
analyzers. 

THE BRYANT ELECTRIC CO., 
14Zl State St., Brldgi!J!Ort. Conn. 

PERSONNEL: H. E. Scim, V. Pres. & Gen. Mgr.; 
S. Booth, Treas.; H. Hey, Sales Mgr.; F. C. 
Esser, Pur. Agt.; C. L. Sundine, Pers. Dir.; 
F. F. Herold, Pub. Dir.; C. H. Hodgkins, 
Chief Engr. 
PRODUCTS: Disconnect plugs; Switches; Plastic 
parts. 

BUCKEYE TOOLS CORP., 
Z9 W. Apple St., Dayton, 0. 

PERSONNEL: M. J, McCombs, Pres. & Gen. 
Mgr.; H. 0. Gum.mcre, Secy., Sales Mgr. & 
Pub. Dir.; A. G. Lauzon, Treas.; E. E. Reeves, 
Pur. Agt.; E. B. Hamilton, Chief Engr. 
PRODUCTS: Portable machine tools. 

EDWARD G. BUDD MANUFACTURING 
CO., Z5th & Hunting Park Ave., Phila­
delphia Pa. 

PERSONNEL: E. G. Budd, Sr., Pres.; E. W. 
Budd, Jr., D. Alexander, V. Pres.; H. A. 
Coward, Secy.; P. Zens, 'freas.; S. A. Mahan, 
Works Mgr.; H. P. Curtts, Srues Mgr.; F. S. 
White, Pur. Agt.; E. H. Mcllvain, Pers. Dir.; 
H. D. Leopold, Pub. Dir.; M. Watter, Aircraft 
Engr. 
PRODUCTS: Ammunition boxes and counters; 
Collector rings, cowls, streamlines; Exhaust 
manifolds; Seats; Tanks. 

BUHL STAMPING CO., 
Z730 Scotten Ave., Detroit, Mich. 

PERSONNEL: L. D. Buhl, Pres.; H. S. Finken­
staedt, V. Pre~. & Gen. Mltl'·i H. E. ~yan, 
Treas.; E. F. Rickelman, Avtatton Sales Mgr.; 
A. W. Gies, Pur. Agt.; D. Warner, Pers. Dir.; 
C. D. LaFond, Chief Engr. • 
PRODUCTS: Clamps; Collector rings, cowls, 
streamlines; Cowlings; Cylinder deflectors, 
baffles, brackets; Exhaust manifolds; Mani· 
folds; Aluminum parts; Stampings. 

BUHR MACHINE TOOL CO., 
839 Green St., Ann Arbor Mich. 

PERSONNEL: J. F. Buhr, Pres. & Gen. Mgr.; 
T. H. L. Backus, V. Pres.; J. F. Haarer, Secy. 
& Treas.; C. P. Roth, Sales Mgr.; J. H. Buhr, 
Jr., Pur. Agt.; M~ A. Morice, Pers. Di_r.j W. J, 
Mattson, Pub. Dtr.; G. D. Evans, Chtet Engr. 
PRODUCTS: Machine tools. 

BUICK MOTOR DIV., Flint, Mich. 
PERSONNEL: H. H. Curtice, Pres., I. L. Wiles, 
Treas.; W. F. Hufstader, Sales Mgr.; L. A. 
Stewart, Pur. Agt.; R. F. Thalner, Pers. Dir.; 
F. Webb, Pub. Dir.; C. A. Chayne, Chief Engr. 
PRODUCTs: Castings and forgings; Cylinder 
deflectors, baffles, brackets; Aluminum and 
magnesium parts; Tanks, 



DIRECTOR SECTI 

'1/u LORD MOUNTINGS 
II()NDEil Rlle&Q 

FOR CONTROLLING VIBRATION 
IN AIRCRAFT 

PLATE FORM MOUNT INGS ,,. 
CA&I JI IKilACOOUU 

O.ll•loun'O(".UJII'C.lR~ 

AU"'O._.,I.IC n \OU 

l"ltOf'( \.UA '-""'"''U 

uot.r•v•t-"n r•,.ns 
C..Y;'U lDC l U.Ulta:!. 

aOM • ~~~~ ·n 

Lt.nt•, ao:. u . 
.AUlon• ornc:u. 
,t.U.Io:lll.IJn f'O"'II'tR 

lQUt:Pt11.lJil1 

JUt.Ml AIUL'I"l(IIS 

O.M-'UU C.U AJl.ll l'l U:I 

YO\. 14Cl CO.!\ tiiiO L aGJ.I'.S 

TUBE FORM MOUNTINGS . ... 

.. . ..,c.uors tutu 
C'OJH itOL ADO IOU• IS 

U.llWIUILA.SSt.M.aUU 

LA.IoOUoC WIUU. 
AS U .MaUl 1. 

HO'AIOil COfUitOL 11:001. 

MOIOII. a.111n111 MOUKOJICS 

SUSPENSION for RADIAL ENGINES 

Lo rd [}ynaiOC"•I E.nqic.a Mouat\nQt lor 
udtal a nQUla• provu:!a • un1qu e type 
Of Cct lll a t OJ QUIYIIJ I UJ piD.SIOil wbJcb 
uol atat •II !orca ol vibu,lion caund 
by a noane• • nd propellan, yet re tain 
1nq all o f th o •t• bU1ty c:ba r•c: ta ruhc: t 
o l con venllon &l ove rbuoq t UIJMDI IODI 
Thase mou.cbnqs, in vta tlou.1 t1yla•. are 
ol'U alablolo r e nquas oJ -4 50 HP •nd up. 

Lord's e xclust\'C method of prod ucing a strong and 

uniform bond be tween rubber and mc tdl makes 

po5.!5ible the manufacture of compact, light weight 

m o untings, par tic u larly adaptable to aircraft . 

When lood is applied to the moun ting in tho 

d irectio n o l its main axis, tho mounting operates in 

free shear, p rov iding a soft suspcn!lion with h igh 

vibration isolation efhciency, yet ample stability in 

BO HO[ O RU8 8[R IH[AR TYP E MOUHT INGI 
For Eng.n o!., Cowh, ln~ t rumen l Panc h . 
Radio' . ole . Oynoloco l Sulpomion 

For Rad ial Enginol 

PnmuLiy, the Type R.>-40 [)yna!-oc:41 Su.~· 

rv~~~ te•c;,~;.~~~~~;::n~En;t! th~ 
wu d•s1qn.d wtth the thouqhl c! u~dud · 
anq lha car• c!esu .. bl• luturu a! tb.• 
ur lier link typo: o~.nd Ouibl• pedutlll 

~~~~:~::.~:;n~n~~~ •::~~:~pr:::!: 
thr ouqb the use o! thrH b.r.ll iolnts and • 
rubber snubb.anq rio.q. W nt• fo r dlllt.a 

o ther dtrcctrons, lor the complete mou nted sys-tem. 

The dependability and eHictency of Lord Mountinqs 

in pro tecting equipment hsted above from vibrahon 

and landing shock, is attested to by the fact tha t the y 

arc used on p ractically every military and commercial 

plane in this country . Tho se rvices o f Lotd Engineers, 

who h ave had a wide experience tn a irc tilft vibration 

control, are available without obligation . 

~A t l~ RlPRlS!HlATIVE~· 
280 Modi,on Avenue N ew Yo rl 
.520 N Mic higan Ave . . Chicago 
2A.5 E Olive Ave Su rb o nk, Co l 

IT TAKES RUBBER IN SHEAR TO ABSORB VIBRATION 



DIRECTORY SECTION 

THE BULLARD CO., 
286 Can11eld Ave., Brldp)IC:!rt CoDD.. 

PERSONNEL: E. P. Bullard, Pres.; E.l:. Bullard, 
V. Pres. &: Gen. Mgr.; A. E. North, S~. &: 
Treas.; E. P. BlanCluird, Sales Mgr.; R. T. 
PhiPP!!, Pur. ~.; P. H. Somers, Pers. Dir.j 
R. C. Bullard, Pub. Dir.; V. ]. Elsenboss, Chiet 
Engr. 
PRODUCTS: Machine tools, 

E. D. BULLARD COMPANY, 
275 Eimth St., San Francisco Calif. 

PERSONNEL: E. W. Bullard, Pres.&: Gt;n, Mgr.; 
A. Bull, V. Pres. &: Sales Mgr.; R. C. Mills, 
Pur. Agt.; M. E. Wank, Pub. Dir. 
PRODUCTS: Pirst aid equipment; Protective 
clothing and equipment. 

THE BUNTING BRASS & BRONZE CO., 
715 Spencer St., Toledo, 0. 

PERSONNEL: C. E. Bunting, Pres. &: Treas.; 
G. H. Adams, Exec. V. Pres. &: Sales MIP.:~ D. 
McKercher, V. Pres.&: Gen. Msr.i,)V. P. volk, 
Secy.; ]. Prautschi, Pur. Agt.; G. xager, Chief 
Engr. 
PRODUCTS: Bearings; Bushings. 

BURDETT MFG. CO., 
19 N. Loomis St., Chicago DL 

PERSONNEL:]. B. Burdett, Pres:.-t. H. Burdett, 
V. Pres.; J, E. Velhl, Secy., 'freas. &: Gen. 
Mgr. 
PRODUCTS: Airport equipment; Engine valves 
and valve parts, 

BURGESS BATTERY COMPANY, 
PreeiK!rt, DL 

PERSONNEL: D. W. Hirtle, Pres.; A. M. Dobbs, 
V. Pres.,; 0. W. Storey, S~.; D. ]. Teare, 
Treas.; J... ]. Lockwocid1 Plant Supt.; ]. A. 
Melina)', Sales Mgr:.i C. A. Butcher, Pur. Agt.; 
W. C. Morse, Pers. uir.; C. E. Balz, Pub. Dir.; 
J. ]. Coleman, Chief Engr. 
PRODUCTS: Dry batteries. 

BUJ.UO.YN COMPANY, 
P 3429 Glendale Blvd._, Los Angeles, Calif. 

ERSONNEL: E. Burke, T. J..ynn, Partners. 
PRODUCTS: Aircraft armament;. Ammunition 
boxes and counters; Controls; ....-asteners; Hy­
draulic controls and assemblies; Vibration dampers, 

BURNDY ENGINEERING COMPANY, INC., 
107 Eastern Boulevard, New York, N.Y. 

PERSONNEL: P. Pried, Pres.; B. Dibner, V. 
Pres.; M. Lee, Secy.; Gen.J14gr. &: Chief Engr.; 
F. E. L. Whitesel)., Sales Mgr.; S. Walberg, 
Pur. Agt.; J,. Morrtson, Pers. Dir.; T. Graven­
son, Pub. Dir. 
PRODUCTS: Terminals; Misc. electrical equip­
ment; Insulating materials; Tubing. 

BURNSIDE VENEER CO., INC., 
Burnside, Ky. 

PERSO~~ R. Kreamer, Pres. & Sales Mgr.; 
M. C. Wilkinson, V. Pres.&: Secy.; F. Smith, 
Treas. 
PRODUCTS: Single ply-rotary cut poplar aircraft 
veneer; Plywood and veneer Parts. 

BURROUGHS WELLCOME & CO. INC., 
9 East 41st St., New York, N. Y. 

PERSONNEL: T. Nevin, Pres.; G. S. Dunbar, V .. 
Pres.; W. F. Weber, Secy.; R. C. Ralphs, 
Treas.; M. S. Smith, Pur. Agt. . 
PRODUCTS: First aid equipment. 

BURTON- ROGERS CQ.~ SALES DI.!!t 
HOYT ELECTRICAL. INSTRUJI.E.Lu· 
WORKS, 857 Boylston St., BostoD, 
Mass. 

PERSONNEL: C. W. Burton, Pres.&: Treas.j ~· 
L. Chase, V. Pres.; V. S. Church, Secy. &: Cmef 
Engr. 
PRODUCTS: Instruments. 
BUSSMANN MANUFACTURING CO., 

University at Jefferson, St. Louis, Mo. 
PERSONNEL: A. B. Bussmann, Pres. &: Gen. 
Mgr.; H. T. Bussmann, V. Pres.&: Sales ~gr.; 
1. A. Bussmann, Secy., Treas. &: Pers. Dir.; 
L. J, Bussmann, Pur. Agt.; H. Thomas, Pub. 
Dir.; J, Lebens, Chief Engr. 
PRODUCTS: Fuses. 

BYRNE DOORS, INC., 
1150 Griswold St., Detroit. Mich. 

PERSONNEL:]. I. Byrne, Pres.:i G. M. Bolton, 
V. Pres. &: Gen. M~rr.; B. C. w~. Secy.; R: 
Ballantyne, Treas.; E. F. Dunkle, Sales Mgr., 
W. B. Lyons, Pur. Agt.; N. E. Colburn, Sr., 
Chief Engr. 
PRODUCTS: Airport equipment. 

c 
c-O-TWO PIRE EQUIPMENT CO • .L 

U. s. Bi~way No. 1, Newark.l'l. J, 
PERSONNEL: S. E. Allen, Pres. &: Chief EngrA..; 
M. A. Laswell, V. Pres. &: Sales Mgr.; E. 
Clapp, Treas.; E. D. Wolf, Pur. Ait.; H. A. 
Gorman, Pers. Dlr.; T. Young, Pub.Llll'. 
PRODuCTS: Fire extinguishers, 

C & W TOOL CO. 
19 Chestnut St., CambrldgeL.Mass. 

PERSONNEL: A. H. Av~:cy, Pres.&: -.l-reas.·~· A. 
Long, V. Pres., Sales Mgr. &: Pers. Dir.; . B. 
Harrington, Pur. Agt. &: Chief Engr.; • C. 
Crichton, Pub. Dir. 
PRODuCTS: Cutting tools. 

CALIFORNIA PANEL & VENEER CO., 
955 S. Alameda St., Los AllgelesJ. Callf. 

PERSONNEL: M. ]. Baker, Pres.; G. R. ;:;trate­
meyer, V. Pres.; W. F. Pahs, Secy., Treas., 
Pur. Agt. Pers. Dir. &: Pub. Dir:.i R. Mul­
holland, Gen. Mgr. &: Sales Mgr.; .1:1. Ostlind, 
Chief Engr. 
PRODUCTS: Plywood parts; Seats; Tubing. 

CALIFORNIA SPRING CO., INC:r 
1746 S. Los Angeles St., J..OS Angeles, 
Calif. 

PERSONNEL: J. H. Neuhart, Gen. Mgr. 
PRODUCTS: Springs. 

THE CALIFORNIA WIRE CLOTH CORP., 
1001-22nd Ave., Oakland, Callf. 

PERSONNEL: S.C. Pohlman, V. Pres.&: Gen. 
Mgr.i G. T. Stockfieth, Secy. &: Treas.; H. R. 
Merrtam, Sales M.sr.; F. Kelleway, Pur. Agt.; 
W. de Poy, Chief Engr. • • 
PRoDuCTS: Basic materials and fabrtcattons. 

CAMBRIDGE INSTRUMENT C,!!-in!\"C:r_ 
.37.32 Grand Central Te , .L'I ew 
York,N. Y. 

PERSONNEL: R. H. Kruse, Pres.&: Gen. M_gr.; 
H N Packard, V. Pre•. &: Treas.; W. H. ]effer-. 
soil, Secy.; B. 0. Watkins, AircrRi: kBfPt SbalesD.M~rrU.; 
L. Birdsall, Pur. ~.; R. c , u . lr,; • 
0. Hutton, Chief Engr. 
PRODuCTS: Inttruments. 



DIRECTORY E TIO 

SEATS FOR THE MIGHTY 

W ARR~N McARTHUR 

LONG RANGE 

PILOT'S SEAT 

NUMBER 225 

Scientific seating by Warren McArthur is now essential equip­

ment in planes built by Martin, Douglas, Consolidated, Curtiss­

Wright, Boeing, North American, Brewster, Fairchild, Good­

year, Hudson, Chrysler, Vought-Sikorsky, Northrop, Bell, 

Lockheed and Vega. 



DIRECTORY SECTION 

CAMLOC FASTENER CO. 
420 Lexington Ave., New York, N.Y. 

PERSONNEL: J, M. Summers, Managtng Part­
ner; A. W. Faber, Controller& Pur. Agt.; D. S. 
Kane, Gen. Mgr.; R. W. Allen, Pub. Dir.; S. 
W. Hennessey, Jr., Chief Engr. 
PRODUCT<:! Fasteners. 

CANDLER-HILL CORP. 
405 Midland Ave. betroit, Mich. 

PERSONNEL: J. B. Candler, Pres.; E. J, Hill, 
V. Pres.; G. E. Runyeon, ~ecx.; B. Ferris, Pur. 
Agt.; A. G. Schlosser, Chtef Engr. 
PRODUCTS: Pumps. 

CANNON ELECTRICAL DEVELOPMENT 
CO., 3209 Humboldt St., Los Angeles, 
Calif. 

_PERSONNEL: J, H. Cannon, Pres.; R. J, 
Cannon, V. Pres.&Gen. Mgr.; G. Taylor,SecY.; 
D. H. Loukota, M. F. Gillem, Sales Mgrs.:..i k. 
L. Rowan, Pur. Agt.; A., S. Wilcox,, Pers. ui~. i 
F. G. Hobart, Pub. Dtr.; E. Netfing, Chtet 
Engr, 
PRODUCTS: Disconnect plugs; Terminals; Misc. 
electrical equipment. 

THE CANTON DROP FORGING & MFG. 
CO., Cantonl.. 0. 

PERSONNEL: C. A . .1:1rauchler, Pres., Gen. Mgr. 
& Sales Mgr.; C. H. Brauchler, V. Pres. & 
Chief Engr.b· K. S. Goodin, Secy. & Treas. 
PRODUCTS: rop forgings, 

CARBOLOY CO.,~}NC., 
1177 E. 8 mile Rd., Detroit, Mich. 

PERSONNEL: W. G. Robbins, Pres.; A. MacKen­
zie, V. Pres.; K. R. Oberle, Treas.; J. R. Long­
well, Gen. Mgr.; K. R. Beardslee, Sales Mgr.; 
A. DeCarlo, pur. Agt.; F. C. Ritner, Pers. Dir.; 
E. C. Howell, Pub. Dir.; P. Miller, Chief Engr. 
PRODUCTS: Cemented carbide tools. 
CHARLES W. CARLL SONS, 

Cole St. & Readln![R. R., Trenton N. ]. 
PERSONNEL: C. M. Carll, Pres. and Chief Engr.; 
J. W. Carll, Pur. Agt. 
l>RODUCTS: Ammunition boxes and counters; 
Bomb racks; Cowlings; Engine mounts; Ex­
haust manifolds; Aluminum and steel parts· 
Seats; Stampings; Sub-assemblies; Tail wheel 
assemblies; Miscellaneous. 

THE CARLYLE JOHNSON MACHINE CO., 
52 Main S"t., Manchester, Conn. 

PERSONNEL: S. H. Simon, Pres. & Gen. Mgr.; 
A. R. C~e, V. Pres., Pur. Agt. and Chief Engr.;' 
J, M. Mtller, Treas.; J. Furey, Sales Mgr. 
l>RODUCTS: Friction clutches. 

E. W. CARPENTER MFG. CO., 
1565 Railroad Ave., Bridgeport, Conn. 

PERSONNEL: H. C. Wheeler, Pres.; A. A. 
Lincoln, V. Pres .. & Gen. Mgr.; D. W. Clark, 
Secy.; R. T. Davts, Treas.; W. A. Patterson, 
Jr., Pur. Agt.; P. D. Thomas, Pers. Dir.; J, W. 
Adams, Chief Engr. 
PRODUCTS: Aircraft armament; Misc. hard­
ware. 
THE CARPENTER STEEL CO., 

101 W. Bern St., Reading, Pa. 
PERSONNEL: J. H. Parker, Pres.; F. R. Palmer, 
E. J, Poole, Jr., V. Pres.; J. S. Pendleton, 
Secy. & Treas.; R. V. Mann, Sales Mgr.; R. P. 
Freehafer, Pur. Agt.; ~·F. Weaver, Pers. Di~.; 
A. E. Keller, Pub. Dtr.; C. M. Jones, Chtef 
Engr. 
PRODUCTS: Stainless, alloy and matched tool 
steels; Ferro and high nickel alloy~. 

CARRIER CORP:t Syracuse, N. Y. 
PERSONNEL: E. ~- Wampler, Pres.; E. T; 
Murphy, V. Pres. & Sales Mgr.; M. E. Snyder, 
Secy. & Treas.; F. Hubbard, Pur. Act.; R. 
Ebbert, Pers. Dir.; W. A. Bowe, Pub. Dir.; L. 
L. Lewis, Chief Engr. 
PRODUCTS: Heaters; Ventilating and air con­
ditioning equipment. 

CARTER MOTOR COMPANY, 
1608 Milwaukee Ave., Chi~ ID. 

PERSONNEL: A.J. Carter, Pres.; R. W. Carter, 
V. Pres. & Chie£ Enf.·.i J!.. ]. Dets_ch, Secy.i ~­
R. Carter, Treas.; . M. Matthets, Pur.~­
PRODUCTS: Dynamotors; Auxiliary motors; 
Generators. 

A. T. CASE CO., 
6100 Avalon Blvd., Los Angeles, Calif. 

PERSONNEL: A. T. Case, Pres.; J, G. Cam­
pazzie, Secy. & Gen. Mgr.L· J. K. Doan, Treas.; 
E. A. Evans, Sales Mgr.; . Inman, Pur. Agt.; 
H. Derner, Pers. Dir.; H. Childers, Chief Engr. 
PRODUCTS: Ammunition boxes and counters: 
Basic materials and fabrications; Bomb racks; 
Collector rings, cowls, streamlines; Cowlings; 
Engine mounts; Aluminum and steel parts; 
Seats; Stampings; Sub-assemblies. 

CASTALLOY CO., INC., 
220 Sixth St., Cambridge Mass. . 

PERSONNEL: F. Hengesch, Pres.; F. McConville, 
Treas. 
PRODUCTS: Castings and forgings. 

CATALIN CORP., 
One Park Ave., New York, N.Y. 

PERSONNEL: W. Theile, Pre!!.·l H. Krehbiel, V. 
Pres.; E. S. Horsman, Adv. Mgr. 
PRODUCTS: Plastic materials; Phenolics; Com­
pounds; Resins. 

CEE BEE CHEMICAL CO., INC., 
655 E. Gage Ave. Los Angelef!!. Calif. 

PERSONNEL: S.C. Bl~, Pres.; C. U. Black, 
Secy. & Treas.; D. Wright, Asst. Gen. Mgr. 
PRODUCTS: Engine carbon remover. 

CELANESE CELLULOID CORP., -
180 Madison Ave. New York, N. Y. 

PERSONNEL: W. S. Landes, V. Pres.-Plastics; 
G. H. Richards, Gen. Mgr.; E. W. Ward, Gen. 
Sales Mgr.; J. G. Thomas, Put;. Agt.; H. ~· 
Raymond, Adv. Mgr.; R. G. Ptperoux, Chtef 
Engr. · d f b · t" · PRoDuCTS: Basic matertals an. a rtca t!'ns, 
Fuels and lubricants; Insulatmg matertals; 
Dopes; Plastic parts. 

CENTRAL SCREW COMPANY, 
3501 Shields Ave., Chicago, ID. 

PERSONNEL: H. F. Kellogg, Pres., Treas. & 
Pur. Agt,; D. S. Jennings, V. Pres., Secy. & 
Gen. ~gr.; E. Payne, Sales Mgr.;_M. Colombo, 
Pers. Dir.; R. B. Warren, Pub. Dtr.; W. Roche, 
Chief Engr. 
PRODUCTS: Fasteners, 

CENTURY AIRCRAFT COMPANY, . 
5601 Century Blvd., Los Angeles, Calif. 

PERSONNEL: J, M. Henry, Gen. Mgr. . 
PRODUCTS: De-icer equipment,; Hydraultc con­
trols and assemblies; Landmg gears; Sub­
assemblies. 



DIRE T RY E TI N ,.. _7 

Camloc has introduced high- speed, mass production methods to fastener application. 

Single-hole mounting makes Camloc faster and easier to install-speeding up production, 

lowering cost, saving ~abor and labor- time. The Stud Assembly is replaceable, with a 

cross-pin that is factory staked for maximum safety. Spotting tolerances and shear move­

ment are readily controlled. All-around flexibility enables Camloc to be adapted to many 

types of installation, including plywood. Write today for free catalog. Camloc Fastener 

Company, 420 lexington Avenue, New York City. 

THE STUD ASSEMBLY ~ GROMMET ~ AND CAM COLLAR~ 
ARE THE THREE SEPARATELY CODED PARTS WHICH TOGETHER FORM THE 

CAMLOC FASTENER. CAMLOC CONFORMS TO TENTATIVE SPECIFICA­

TIONS AN.f -8.5 AND CARRIES COMPLETE ARMY AND NAVY APPROVAl 

Rep ' A.B. Boyd & Co., los Angel e s, Son francisco, Portland . Seattle Aircrafl Supply & Equipment Co., ltd ., Toronio 
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CENTURY MBTALCRAFT CORP., MFG. 
DCIV., 6000 Avalon Blvd., Los Angeles, 

alii. 
PERSoNNEL: H. P. Dwyer, Pres.; C. ]. Amick, r Pres., Gen. Mgr. & Sales Mgr:J G. V. Groh, 
Alecyb .; E. F. Carson, Treas. & .t'ur. ARt.; A. 
P erts, Pers. Dir.; F. Kliment, Chief E"n~. 

RODUCTS: Aluminum and magnesium casttngS. 

CHAMPION AVIATION PRODUCTS CO., 
P 1702 S. Flower St., Los AngelesJ_Calif. 

ERSONNBL: H. P. Lester, Pres., Gen. Mgr. & 
~ales Msr:.i. T. B. Smallwood, V. Pres. & Chief 

ngr.; V. ~.;.Hodges, Secy. & Treas. 
PRODUCTS: Generators; Misc. electrical equip­
ment; Starters. 

CHAMPION PNEUMATIC MACHINERY 
~·· 8156-70 S. Chicago Ave., Chicago, 

~ERSONNEL: G. T. Rayfield, Pres., Gen. Mgr. & 
c~· fA£.; F. 1. Rayfield, V. Pres., Tress. & 

•e ngr.:.; C. H. l.ee, Secy., Sales Mgr. & 
Pub. Dir.; 1!". ]. Embs, Pers. Dir. 
PRODUCTS: Air compressors. 

CHAMPION SPARK PLUG CO., Toledo, 0. 
PERSONNEL: R. A. Stranahan, Pres.;. D. 
Stranahan, V. Pres.; R. H. Rowland, V . .t'res.­
Sales; M. C. Dewitt, V. Pres. & Adv. Mgr.; H. 
B. Speyer! Secy.i... F. D. Stranahan, Treas.; 
1 .. F. Lewts, Jr., .t'ur. ~.; H. Beatty, Pers. 
Dtr.; B. H. Stbley, ChiefEngr. 
PRODUCTS: Spark plugs. 

CHANDLER-EVANS CORP., 
S. Meriden, Conn. 

PERSONNEL: C. W. Deeds, Pr~.; B. H. Gilpin, 
V. Pres., Tress. & Gen. !'4gr.; M. E. Chandler, 
V. Pres.-En~rrg.; H. L. Hartman, Asst. Gen. 
Mgr.; G. H. Day, Secy.; H. T. Rich, Pur. Agt.; 
W. F. Skillin, Chief Engr. 
PRODUCTS: Carburetors; Pumps. 

T. M. CHAPMAN'S SONS CO. 
60 Center St., Old Town, Me. 

PERSONNEL: H. W. Chapman, Pres.; F. K. 
Chapman, Treas. & Pur. Agt. 
PRODUCTS: Engine flanges and parts. 

L. C. CHASE & CO., INC. 
295 Fifth Ave., New York N. Y. 

PERSONNEL: W. H. Marland, f:>res.; W. A. 
Spicer, V. Pres.; T. M. Goodall, Treas.; G. B. 
Ogan, Gen. Mgr. 
PRODUCTS: Upholstery and drapery fabrics; 
Carpet; Coated fabrics. 

JOHN CHATILLON & SON~4 
85 Cllif St. New York, 1'4. Y. 

PERSONNEL: G .. E. Chatillon, Pres. & Gen. 
M~.; A. J. Chattllon, "1(. Pres. & Treas.; R. J. 
R';ltley, Secy.; E. M. Hatnes, Sales Mgr. & Pub. 
Dtr.; ~· K. Slatford! Pur. Agt.; M. Rickles, 
Pers. Dtr.; ]. E. Morns, Chief Engr. 
PRODUCTS: Dynamometers; Tension and com­
pression testers. 

CHERRY RIVET CO., 
1819 Barranca St.1 Los Angeles, Calif 

PERSONNEL: W. B. Huobard, Pres. &. G~n 
Mgr.; W. Kinney, V. Pres.; R. Kirinljy, Secy.i 
H. D. Crookston, Treas.; M. C. Ketchum, 
Sa!es Mgr.; E .. C. Conard, Pur. Agt.; D. T. 
Prtnce, Pers. Dtr.; A. S. Mullgardt, Chief Engr 
PRODUCTS: Blind rivets. • 

CmCAGO AERIAL SURVEY CO., 
332 S. Michigan Ave., Chicago m. 

PERSONNEL: E. W. Fuller, Pres.; F. T. Sonne, 
V. Pres.; V. Sussin, Chief Engr. 
PRODUCTS: Cameras. 
CmCAGO METAL HOSE CORP. 

1315 S. Third Ave., MaywOOd, m. 
PERSONNEL: J. F. P. Farrar, Pres. & Treas.; 
A. S. Keller, V. Pres. & Sales Mar.; D. W. 
Fentress, V. Pres. & Secy.; A. E. F. Johnson, 
V. Pres.L W. R. Knautz, Pur. Agt.; G E. 
Arnold, .t'ers. Dir. · 
PRODUCTS: De-icer equipment; Fittings; Hose 
clamps and hose fittings; Radio & ignition 
shielding; Sub-assemblies; Tubing; Ventilating 
and air conditioning equipment. 

cmCAGO PNEUMATIC TOOL CO., 
6 E. 44th St. New York, N. Y. 

PERSONNEL: H. A.Jackson, Pres.; W. L. Lewis, 
Exec. V. Pres., Secy. & Treas.; M. Powers. 
Pur. Agt:.i L. S. Gillette, Pers. Dir.; ]. A. 
Sullivan, .t'ub. Dir. 
PRODUCTS: Controls; Auxiliary motors; Hy· 
draulic controls and assemblies; Pumps; Mis­
cellaneous. 
cmCAGO RAWHIDE MANUFACTURING 

CO., 1301 Elston Ave., Chicago, DL 
PERSONNEL: E. W. Emery, Pres.; S. E. Ull­
mann, V. Pres.; M.A. Schiltz, Secy. & Treas.j 
E. E. Frodin, Pur. Agt.; R. 0. Isenbarger, Chilli 
Engr. 
PRODUCTS: Oil seals; Synthetic rubber parts. 

cmCAGO RIVET & MACHINE CO., 
9600 W.1ackson Blvd., Bellwood, m. 

PERSONNm:: J. A. Morrissey, Pres., Gen. M~. 
& Pers. D1r.;. H. J. Tonn, V. Pres. & Ch1ef 
Engr .. ; M. 1!". McManus, V. Pres.j E. J. 
Mornssey, Secy. & Sales M_gr.; E. P. 0 Malley, 
1r:• W. Bautz, Pur. Agt.; R. C. Hudson, Pub. 
Dtr. 
PRODUCTS: Machine tools; Aluminum parts. 
CHRYSLER CORP.-AMPLEX DIV. . 

6501 Harper Ave. Detroit, MICh. 
PERSONNEL: A. ]. Lang~er1 Pres.; R. H. 
Khuen, Sales Mgr.; A. H. Merscnel, Pur. Agt. 
M. L. Cobb, Pers. Dir. 
PRODUCTS: Bearings; Bushings. 

CINCH MFG. CORP. 
2335 W. Van Buren St. Chicago m. 

PERSONNEL: A. W. Kimbell, Pres. & Treas.; 
W. G. Roby.r.. V. Pres.;]. R. Nicholso?, Secy.;J. 
J. Steffen, uen. Mgr.; E. E. Haruugan, Sales 
Mgr.; J. C. MacDonnell, Pur. Agt.; R. G. 
Iqmbell~Jr., Pers. Dir.i D. T. Campbell, Pub. 
Dtr.; C. JJ. Knutson, Chief Engr. 
PRODUCTS: Fasteners; Aluminum and steel parts. 
THE CINCINNATI LATHE & TOOL CO., 

3207-11 Disney St., Oakley, CincJ.nna:ti, 
o. 

PERSONNEL: W. C. Heindel, Pres.; J. S. Laird, 
V. Pres.; M. E. Rogers, Secy.; W. ]. Anderson, 
Treas. 
PRODUCTS: Lathes. 
CINCINNATI MILLING & GRINDING 

MACHINES, INC., 
Marburg Ave. Cincinnati, 0. 

PERSONNEL: F. V. Geier, Pres . .i.. W. W. Tange­
man, V. Pres. & Gen. M~·i.l!"· M .. Angevin, 
Secy.; P. 0. Geier, Treas.; M. Romatne, Sales 
Mgt".; R. Duerler, H. Decatur, Pur. A.Kts.;.O. 
P. Geier, Pers. D!r.; C. M. Reesey, Pub. D1r.; 
L. Nenninger, Ch1et Engr. . 
PRODUCTS: Airport equipment; Machtne tools. 

·~·~ 

I 
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DIRE T RY E TI 

IN AVIATION'S MARCH OF PROGRESS .. 
Since the dawn of history man has tried to fly . . . and the 

world's patent offices are choked with imaginative sketches of 
impractical contraptions that lacked the scientific background 
of modern equipment. Today, pilot and passenger are assured 
of sa fe, time-saving flight-because science and research have 
combined to produce the swiftest and most practical ships and 
equipment. 

In the scientific development of aviation, Westinghouse bas 
played an important part. It bas created new products­
developed ideas for every phase of aviation. Regardless of 
your electrical problems, or where you are located, Westing­
house is ready to serve you. 

WESTINGHOUSE ELECTRIC & MANUFACTURING CO. 
' EAST PITTSBURGH, PA. 

Westinghouse 
TIME-SAVER FOR THE AVIATION INDUSTRY. 

;: 

5-9 
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THE CINCINNATI PLANER C0.1 
3120 Forrer St., Cincinnati, 0. 

PERSONNEL: B. B. Quillen, Pres.; G. Langen, 
V. Pres.j_R. J. Steiner, Secy.; G. D. Walker. 
Treas.; v. F. Schoolfield, Gen. Mgr.; R. D. 
Allison, Sales Mgr.; J. W: Knippling, Pur. Agt.; 
L. D. Klayer, Pers. D1r.; ]. D. Daugherty, 
Chief Engr. 
PRODUCTS: Machine tools. 

CIRCO PRODUCTS CO., 
2835 Chester Ave., Cleveland, 0. 

PERSONNEL: ]. F. Black, Pres., Treas., Gen. 
Mgr. & Sales Mgr.; N. ]. Leary, V. Pres. & 
Pur. Agt.; ]. ]. Skelly, V. Pres. & Chief Engr. 
PRODUCTS: Cleaners and cleaning compounds; 
Misc. electrical equipment; Filters and strain­
ers; Electric heaters; Misc. engine equipment. 

C. P. CLARE & CO., 
4719 W. Sunnyside Ave., Chicago, m. 

PERSONNEL: C. P. Clare, Pres.;]. E. Mossman, 
V. Pres.;]. I. McTagjtart, Secy. & Treas. 
PRODUCTS: Controls; Switches; Misc. electrical 
equipment; Relays. 

JAS. CL~fn]R....t ELECTRIC CO., 
LoUISV e JS.Y. 

PERSONNEL: J. Clark, III, K. H. Clark, Part­
ners. 
PRODUCTS: Portable electric drills, sanders, 
grinders; Stationary grinders. 

CLAROSTAT MFG. CO., me., 
285 N. Sixth St., Brooklyn, N.Y. 

PERSONNEL: J. ]. Mucher, Pres.; S. ]. Mucher. 
Seey.; ]. Mucher. Treas.; V. Mucher. Gen. 
M.gr., Sales Mgr. & Pur, Agt.; C. Burnell, Pers. 
D1r.; G.]. Mucher, Ch1ef Engr. 
PRODUCTS: Auxiliary power plants; Cameras· 
De-icer equi)'>ment; Switches; Misc. electricai 
equipment; Heaters; Indirect lighting systems; 
Instruments; Landing and navigation lights; 
Radios; Radio compasses. 

CLAYTON MANUFACTURING CO., 
501 S. Marengo Ave., Alhambra, Calif. 

PERSONNEL: W. Clayton, Pres.; L. F. Working, 
V. Pre;;.; J. A. Cortright, Sales Mgr.; J. E. 
St. Cla1r, Gen. Mgr. 
PRODUCTS: Cleaners and cleaning compounds; 
Dynamometers; Machine tools; Valves. 

THE CLEVELAND AUTOMATIC MACHINE 
CO., 2269 Ashland Rd., Cleveland, 0. 

PERSONNEl:: A. L. Patrick, Pres. & Gen. Mgr.; 
G. V. Patr1ck, V. Pres.; D. L. Johnson, Secy.; 
]. Hammond, Treas.; G. A. Colfier, Sales Mgr.; 
H, E. Lemmerman, .Pur. Agt.; E. Bottle, Pers. 
D1r.; L. C. Cole, Ch1ef Engr. 
PRODUCTS: Machine tools. 

THE CLEVELAND GRAPmTE BRONZE 
CO., 16800 St. Clair ~ve., Cleveland, 0. 

PERSONNEL: B. F. Hopkms, Pres.; ]. J 
Mcintyre, Senior V. Pref!,_; ]. L. Myers, Exec: 
V. Pres.; C. W. Johnsop, v. Pres.; G. 0. Smith, 
Secy.; F. H. Standley, Treas.; H. E. Fuller, Gen. 
Mgr.; A. G. Mould, Pur. Agt.; T. S. Sadler, 
Pers. Dir.; E. Howard, Pub. Dir.; ]. V. 0. 
Palm, Chief Engr. 
PRODUCTS: Bearings; Bushings; Supercharger 
drive plates; Brake discs. 

THE CLEVELAND METAL STAMPING CO., 
3110 Payne Ave., Cleveland, 0. 

PERSONNEL: H. G. Thompson. Pres.; E. ]. 
Thompson. V. Pres.; C. R. Thompson. Secy., 
Sales MJlt". & Pur. Agt.; G. H. Thompson, 
Treas., Gen. Mgr .• Pur. Agt. & Chief Engr.; C. 
Habart, Pers. Dir. 
PRODUCTS: Batteries; Bomb hooks; Clamps; 
Misc. hardware;. Aluminum, fibre, magnesium 
and steel parts; :.hims; Stampings. 

CLEVELAND PNEUMATIC TOOL CO., 
3781 E. 77th St., Cleveland 0. 

PERSONNEL:]. DeMooy, Pres.; H. W. Foster, 
V. Pres.; H. B. Collins, Secy.; F. B. Greve, 
Tre.as.; R. L. Welbum. Gen. Mgr.; E.]. Steger, 
Sales Mgr.-Tools; E. W. Cleveland, Sales Mgr.­
Aerolsb· 'fl· C. Wehnes, Pur. Agt.; J. ~·Reuter, 
Pers. 1r.; E. L. Oldham, Pub. D1r.; A. B. 
Johnson, Chief Engr. 
PRoDUCTS: Aerols; Tail wheel assemblies; 
Riveters; Drills; Grinders. 

THE CLEVELAND PUNCH & SHEAR 
WORKS CO., 3917 St. Clair Ave., N. B., 
Cleveland, 0. 

PERSONNEL: W. C. Sayle. Pres. & Gen. Mgr.; 
H.]. Corrin, V. Pres. & Secy.; R. McFadden, 
Treas.; A. J. Fit~.erald. Sales Mgr.; J. M. 
Berry, )?ur. Agt.; W. ]. Stew~, Pers. I>ir. & 
Pub. D1r.; W. F. Longfield, Ch1ef Engr. 
PRODUCTS: Machine tools. 

CLEVELAND TANNING CO., Denison Ave. 
& Jennings Rd. Cleveland, 0. 

PERSONNEL: F. R. Wiihelmy, Pres., Gen. Mgr. 
& Sales Mgr.; ]. McKay, V. Pres.; E. D. Kane, 
Seey. & Pur. Agt.; M. C. Howe, Treas.; ]. 
Honaker, Chief Engr. 
PRODUCTS: Upholstering and mechanical 
leathers. 

THE CLEVELAND TOOL ENGINEERING 
CO., 9206 Detroit Ave., Cleveland, 0. 

PERSONNEL: C. E. Walli11g, Owner; C. M. 
Simpson, V. Pres.; V. H. Walling, Sales Mgr. 
PRODUCTS: Machine tools. 

CLEVELAND TUNGSTEN, me., 
10200 Meech Ave., Cleveland, 0. 

PERSONNEL: E. 0. Oberdick, Pres.; W. E. 
Mansfield, V. Pres. & Gen. Mgr.; ]. B. Oviatt, 
Secy.; R. M. Cira, Treas. 
PRODUCTS: Contact points; Rod; Discs; 
Powder. 

CLIFFORD MANUFACTURING CO., 
564 E. First St., Boston, Mass. 

PERSONNEL: W. B. Clifford, Pres. & Treas.; 
J. E. Woods. V. Pres. & Secy. 
PRODUCTS: Basic materials and fabrication~; 
Instruments; Misc. engine eouipment; Radi­
ators. 

CLUFF FABRIC PRODUCTS, 
457 E. 147 St., New York, N. Y. 

PRODUCTS: Covers; Life saving equipment; 
Seats. 

COLE-HERSEE CO.t_54 Old Colony Ave., 
South Boston, mass. . 

PERSONNEL: L. Mayer, Pres. & Sales Mgr.; 
F. S. Carpenter, Gen. Mgr.;_M. Shulman, Pur. 
Agt.; T. Unsworth, Chief .ll<ngt" .. 
PRODUCTS: Disconnect plugs; Switches; Ter­
minals; Misc. electrical equipment. 
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RIGID INSPECTION 
INSURES QUALITY 

That's why major aircraft makers now use 
' 

II NAT I 0 N A LJ/ FAsTENERs 
From the largest bolt, nut, screw or rivet to 
the tiniest, so complete and diverse are the 
facilities of "National Screw," that we can 
make most any size or t y pe of fastening for 
Aircraft ... and to the rigid specifications that 
"A-N" Aircraft work demands. 

Many a critical production line has been 
kept moving because "National Screw" was 
able to deliver a critical fastener in quantity, 
quickly . 

~on a 
HEAIJ~D AND T'Hif.EA DID 

T H E N A Tl 0 N A L S C R E W & M F G . C 0 . , C LtV ELAN 0 , 0 HI 0 
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COLLINS & AIKMAN CORP., 
200 Madison Ave., New York, N.Y. 

P:e;RSoNNEL: W. G. McCuJlough, Pres.;. C. M. 
Wlllon, Secy.; C. B. Rockwell, Treas., P. B. 
Baldwin, Sales Mgr.i.§l· C. Lukens, Pur. Agt.; 
W. Gill, Pers. Dir.; M. F. Schmitt, Pub. Dir. 
PRODUCTS: Upholstery fabrics and carpet. 

COLLINB-POWELL CO., 
9247 Alden Dr., Beverly Hills, Calif. 

PRODUCTS: Elastic stop nuts. 

COLLYER INSULATED WIRE CO., 
Pawtucket, R. I. 

PERSONNEL: V. C. B. Wetmore, Pres.; F. 
Crook, V. Pres,;..R. C. Moeller, Secy., Treas. & 
Gen. Mgr.; ] . .t1. Brennan, Sales Mgr. & Pub. 
Dir.; R. D. Moeller, Pur. Agt.; E. S. Brinker, 
Pers. Dir.; E. S. DaybChief Engr. 
PRODUCTS: Wires; Ca les. 

COLT'S PATENT FIRE ARMS MANU­
FACTURING CO., 17 Van Dyke Ave., 
Hartford, Conn. 

PERSONNEL: S. M. Stone, Pres.; H. D. Fair­
weather, Exec. Vice Pres.; D. G. Phelps, B. F. 
Conner, G. R. Porter, V. Pres.; E. Sather, Secy.; 
L. T. Goodrich, Treas.; J. E. Hewes, Pur. 
Agt.; C. F. Lindberg, Pers. Dir.; L. B. Wilson, 
Adv. Mgr. 
PRODUCTS: Aircraft armament; Switches; Mis­
cellaneous electrical equipment; Plastic parts. 

COLUMBIA STAMPING & MFG. CORP., 
217 E. 17th St. Los Angeles, Calif. 

PERSONNEL: C. W. Bofu;an, Pres. & Gen. Mgr.; 
T. E. Frankl!n, V. Pres.j_A. ]. Bohman, Secy., 
Treas. & Chtef En_gr.; u. Rogers, Pur. Agt.; 
C. Bohman, Pers. Dir. 
PRODUCTS: Collector rin!ls, cowls, streamlines; 
Exhaust manifolds; Ftlters and strainers; 
Fittin~p~; Aluminum, fibre, and steel parts; 
Stantpmgs; Sub-assemblies; Tank fittings; 
Tools; Miscellaneous. 

THE COLUMBIAN VISE & MFG. CO. 
9021 Bessemer Ave., Cleveland, 0. 

PERSONNEL: D. C. Swander, Pres. & Gen. 

~MgrS.; H. F. Seymour, V. Pres.; D. C. Swander, 
r., ecy.; A. F. Munhall, Treas. 
RODUCTS: Clamps; Tools. 

COMMOlVWEALTH INDUSTRIES, INC., 
5922 Commonwealth, Detroit Mich. 

li:ERSWONNBLS :kC. G. Heilman, Pres. & Gen. Mgr.; 
• . tar , V. Pres.; M. Hulett, Secy. & 

Treas . .i. D. M. Flemtng, Sales M~P:.; C. Olden­
burg, .l:"ur. ~g~.; R. M. Neff, Chtef Engr. 
PRODUCTS: M18Cellaneous. 

COMMUNICATIONS CO., INC. 
300 Greco Ave ••. Coral Gables, Fla. 

PERSONNEL: G. E. Smtth, Pres 
PRODUCTS: Radios. ' 

COMPTON METALS CO., 
Box 383, Compton, Calif. 

PRODUCTS: Castings; Aluminum parts. 

THE CONNEANT LEATHER CO., 
Conneant 0. 

PERSONN:e;L: C. E. Whitney, Pres."!' Gen. Mgr.; 
W. C. Whttney, V. Pres.; E. C. Wh1tney, Secy • 
M. Bennett, Treas. ·' 
PRODUCTS: Upholstering leather. 

THE CONNECTICUT HARD RUBBER CO., 
407 East St., New Haven, Conn. 

PERSONNEL:;,. A. Moffitt, Pres.; C. M. Doede, 
V. Pres.; B. . Humphrey, Chief Engr. 
PRODUCTS: ngine mounts; Gaskets; Rubber 
parts; Vibration dampers. 

CONNECTICUT TELEPHONE & ELECTRIC 
CORP., 
70 Britiulllia St., Meriden, Conn. 

PERSONNEL: H. W. Harwell, Pres.; A. B. Chace, 
F. W. Watts, V. Pres.; C. A. Cunneen, Secy. & 
Treas~ G. E. Ltmc!9,.uist, Sales Mgr,;_ A. F~­
son, .l:"ur. Agt.; W. S. Barlow, .l:"crs. Dtr.; 
W. R. Curtiss, Chief Engr. 
PRODUCTS: Telephones; Terminals. 

CONSOLIDATED ENGINEERING CORP., 
1255 B. Green St., Pasadena Calif. 

PERSONNEL: H. Hoover, Jr., Pres.l P. S. Fogg, 
Exec. V. Pres.; E. A. Pielemeier, :secy.; E. W. 
Calms, Treas.; W. E. Spicer, Prod. Mgr.; E. E. 
Hoskins, Chief Engr. 
PRODUCTS: Instruments. 

CONSOLIDATED MACHINE TOOL CORP., 
565 Blossom Rd., Rochester, N.Y. 

PERSONNEL: A. H. Ingle, Pres.; A. Trosch, V. 
Pres.; Gen. Mgr., Sales Mgr. & Chief Engr.; 
A. H. Burnett, Secy.; W. 0. Ingle, Treas,;_ H. 
E. Hubbard, Pur. Aa:t.b· C. Kalbfuss, Pers. uir.; 
H. M. Bowman, Puo. ir. 
PRODUCTS: Machine tool!. 

CONTINENTAL-DIAllriOND FIBRE CO., 
Newark, Del. 

PERSONNEL:]. P. Wright, Pres.; l:'J. N. Wright, 
V. Pres. & Sales Mgr.; F. K. Stmons, Secy.; 
J. A. Ranck, Treas.; W. H. Walker, Jr., Pur. 

~~DUCTS: Ammtmition boxes and counters; ·· 
Basic materials and fabrications; Cylinder de­
flectors, baBies, brackets; Gaskets; Insulating 
materialsj Panels; Fibre, plastic and synthetic 
parts; ShtmS. 

CONTINENTAL INDUSTRIAL ENGINEERS, 
INC., 201 N. Wells St., Chicago, m. 

PERSONNEL: W. A. Darrah, Pres., 'J;'reas. & Gen. 
M~r.; E. B. Jones, V. Pres: & Chlef E!181'.; L. 
Redly, Secy.; R. A. Hastmgs, Sales Mgr. & 
Pers. Dir.; C. P. Masure, Pur. Agt. 
PRODUCTS: Heat treating, hardening and forg­
ing furnaces. 

CONTINENTAL MACHINES, INC., 
1301 Washington Ave., S.,llllinneapolis, 
Minn. 

PERSONNEL: L.A. Wilkie, Pres.~ . .'f· Wilkie, 
V. Pres. & Sales Mgr,_;_J. W. Wtlkte, Secy.; 
L. Haling_, Treas.; W . .t1amlett, Pur. Agt:.i R. 
Grosser, Pers. Dir.j C. H. Rosene, Pub. uir.; 
H. Peterson, Chiet Engr. 
PRODUCTS: Sawing and filing machines; Band 
filer; Aluminum stampings. 

CONTINENTAL SCREW CO., 
New Bedford, Mass. 

PERSONNEL: P. Sweeney, Pres. & Gen. Mgr.; D. 
D-. Davis, V. Pres. & Sales Mgr.; M. D. 
Sweeney, Secy.; C. H. Wardwell, Treas.b• ~· 
Hunt, Pur. Agt.; W. P. Gallant, Pers. tr,i 
H. Phipard, Pub. Dir.; F. K Brown, Chiet 
Engr. ' -
PRODUCTS: Fasteners; Machine tools; Misc. 
hardware; Aluminum and steel parts; Mis­
cellaneous. 



DIR.L T RY 'E T I N 

l 
R o u t a nd drill the 
tacked sheets o f non­

f e r.r o u s m e ta l wi t !) 
R ad ia l A rm R ou Lcrs 
and D rills. Hii!;bly pro-
ductive in skin work. 
_ o burred edges. 

a U se Onsrud P ortable 
Routers t o put m a ny 
t ime-consumin g i o~s 
on a p roduction b as1s. 

3 
Bring advantages. of 
high speed opera~wn 
to a ll types o f gnnd­
ing · ferrous and non­
fcn:ous , interna l and 
external. 

4 
Use Automatic Con­
tour Millers for pro­
f' I s t raddl e a nd 
g~o~'ve milling of long 
p ieces. Also for t a l?cr­
iug and twis t cutting. 

5 
Do profiling and mill­
ing of c on s tant .or 
varying be~els w~th 
Onsrud Tiltmg. Spm­
dle Sha per. S1mple , 
ra.pid set-up and f eccl 

The 5 suggestions to the left have one thing 
in common. They are based on the use of a 
new technique which employs high spindle 
·speeds to do the machining jobs mentioned. 

This technique, embodied in Onsrud high 
speed machines saves thousands of man­
hours for the 99 o/o of the aircraft industry 
now using it. High cutter speeds and fast 
feeds have prDvided the answer to many 
production problems. 

Onsrud machines do more than save time 
and materials . They produce better finishes. 
And each man-hour devoted to the operation 
of an Onsrud high speed machine is vastly 
more product1ve than are the man-hours 
consumed by older methods of doing the 
same work. 

There is hardly a phase of aircraft fab­
rication which cannot benefit by u sing 
Onsrud methods. We invite production men 
to draw on the store of knowledge which 
pioneering in the field of high speed ma­
chining has brought to us. 

. ONSRUD MACHINE WORKS, Inc. 
3900-3932 Palmer Stre e t, Chicago, Illinois 

Sales Offices;,. all Prirtcipal Cities 

~ MACHINE TOOLS and METHODS 

~ for TOMORROW'S PRODUCTION 
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COOK ELECTRIC CO., 
2700 Southport Ave., Chicago, m. 

PERSONNBL: W. C. Hassethorn. Pres.; J. S. 
Baker, V. Pres.; C. E. Lundeen, Sec_y. & Treas.; 
]. E. Mossman, Sales Mgr.b· W. A. Zichell, Pur. 
Agt.; G. K. Ergang, Pers. lr.; R. M. Schultz, 
Cliief Engr. . 
PRODUCTS: Aircraft armament; Airport egusp­
ment; Ammunition boxes and counters; Basic 
materials and fabrications; Bomb racks; Con.­
trols; Disconnect plugs; Switches; Terminals; 
Misc. electrical equipment; Fittings; Hydraulic 
controls and assemblies; Instruments; Machine 
tools; Oil seals; Stampings; Starters; Sub­
assemblies; Tools; Ventilating and air con­
ditioning equipment; Vibration dampers; 
Bellows relays. 

COOK HEAT TREATING CORP., 3334 E. 
Slauson Ave. Loa Angeles Calif. 

PERSONNEL: W. W. Farrar, Prell.; it S. Smith, 
Secy., Treas. & Gen: Mgr.; W. n. Laury, Pur. 
Agt. 
PRODUCTS: Heat treating equipment. 

COOK PAINT & VARNISH CO., 14th & 
Knox, North Kansas City, Mo. 

PERSONNEL: C. R. Cook, Pres.; L. G. Back­
strom, V. Pres.; R. B. Caldwell, Secy.; H. H. 
McLucas, Treas.; W. H. Hoover, Sales Mgr.; 
E. W. Wadlow, Pur. Agt. 
PRODUCTS: Paints, varnishes and finishes. 

THE COOPER ALLOY FOUNDRY CO., 
Bloy St. & Ramsey Ave., Hillaide, N. ]. 

PERSONNEL: H. A. Cooper, Pres.; C.]. ]ern­
strom, V. ~res.; S. Zolin, Secy., Treas. & Pur. 
Agt.; ]. V1ctorsne, Sales Mgr. 
PRODUCTS: Stainless steel castings and fittings; 
Engine valves and valve parts. 

P. & F. CORBIN, New Britain, Conn. 
PERSONNEL: G. T. Kimball, Pres.; C. B. Par­
sons, V. Pres. & Gen. Mgr.; G. Hildebrandt, 
Secy.; W. ]. Bunce, Treas.; W. S. Johnson, 
Sales Mgr.; ]. C. Andrews, Pur. Agt.L C. 
M_ortenson, Pers. Dir.; A. ]. Sataline, l"ub. 
Dsr.; S. P. Morgen, Chsef Engr. 
PRODUCTS: Misc. hardware. 

THE CORBIN SCREW CORP 
New Britain, Conn. ·• 

PERSONNEL: H. I. Lewis~Y· Pres. & Gen. Mgr.; 
Ep. C;.!:_addock, Sales Mgr.; ]. C. Andrews, 

ur . .nos•· 
PRODUCTS: 9amps; Screw,; Nuts; Hose clamps 
and hose fittmgs; ID.struments; Mssc. hardware. 

CORNELL IRON WORKS, INC., 36th Ave. & 
13th St. Lon_g Island City, N. Y. 

PERSONNEL: M. L. Cornell, Pres. & Treas.; J. B. 
Cornell, V. Pres. & Secy.; M. J. Graff, Sates 
Mgr.; H. Hall, Pur. Agt.; W. Kavanagh Act-
ing Chief Enf1r. ' 
PRODUCTS: Airport equipment. 

CORNING GLASS WORKS, Corning, N. Y. 
PERSONNEL: G. W. Cole, Pres.;]. L. Peden, V. 
Pres,; W. H. Curtiss, Secy.; C. D. LaFollette, 
Treas. ·f W. A. Kates, Gen. Sales Mgr.:.t F. D. 
Conab e, Pur. A_gt.; ]. Palme, Pers. uir.; A. 
Vaksdal, Chief Engr. 
PRODUCTS: Insulating materials· Landin~r and 
navigation tights; Glass parts; Glass tubmg. 

COSCO MANUFACTURING CO., 
832 E. 60th St., Los Angeles, Calif. 

PERSONNEL: P. B. Belding, Pres. & Gen. Mgr.; 
F. D. Clark, V. Pres.; ]. A. Nickum. Treas.; 
H. L. Sears, Sales Mgr.; 0. A. Johnson, Pur. 
Agt.; L. H. Garey, Chief Engr. 
PRODUCTS: Airport equipment; Bearings; Misc. 
electrical equipment; Hydraulic controls and 
assemblies; Instruments; Machine tools; Steel 
parts; Tail wheel assemblies. 

THE COWLES DETERGENT CO., 
7016 Euclid Ave., Cleveland 0. 

PERSONNEL: E. Cowles, Pres.; E. !;, Bassett, 
Secy.; C. C. Barrett. Treas.; R. C. Huntley, 
Gen. Mgr.; C. C. Bassett, Sales Msr.; M. A. 
Small. Pur. Agt.; W. J. Brooker, Pub. Dir.; 
R. S. Frazer, Chief Engr. 
PRoDUCTS: Cleaners and cleaning compounds. 

COWLES TOOL CO. 
2086 W. lloth St., Cleveland 0. 

PERSONNEL: E. A. Cowles, Pres. & Gen. Mgr.; 
C. W. Sollenberger, Secy. & Pur. Agt. 
PRODUCTS: Tools. 

COX & STEVENS AIRCRAFT CORP., 
Glen Cove Rd., Mineola, N.Y. 

PERSONNEL: S. B. Sweeney, Pres.; A. L. 
Thurston, V. Pres. & Chief Engr.; H. E. 
Ackerly, Secy.; R. D. Huntington, Treas.; P. 
Lewis, Pur. Agt. 
PRODUCTS: Load adjusters; Navigational 
computers; Flight co-ordinators. 

THE R. W. CRAMER CO., INC., 
Centerbrook Conn. 

PERSONNEL: R, W. Cramer, Pres.; F. R. 
Brophy, V. Pres.; A. R. Boyd, Secy.; A. S. 
Miller, Treas.; E. L. Schellens, Pur. Agt. 
PRODUCTS: Switches; Timers. 

CRANE PACKING CO., 
1800 Cuyler Ave., Chicago, m. 

PERSONNEL: F. E. Payne, Pres.; A. W. Payne, 
V. Pres.; R. Rapp, Secy.; C. P. Teeple, Gen. 
Mgr.; R. E. Alief!~ Sales Mgr.; W. L. Woodlock, 
Pur. All_t.; E. A.l:>tephen, Pm:s. Dir.; T~Fisher, 
Pub. I5ir.; H. W. Gould, Ch1ef Engr. 
PRODUCTS: Insulating materials; Oil seals; 
Plastic lead seat; Water pump seals. 

THE CRESCENT CO., Central Ave., & 
Front St., PawtuCket. R. L 

PERSONNEL: M. C. Sapinsley, Pres. & Gen. 
Mgr.; ]. T. Birch, Sales Mgr. 
PRoDUCTS: Wire; Cable. 

CRESCENT INSULATED WIRE & CABLE 
CO., Trenton, N. J, 

PERSONNEL: C. E. Murray, Pres.; C. E. 
Murray, Jr., V. Pres., Pera. Dir. & Pub. Dir.; 
A. H. Battl'l!, Secy.j .J. C. Murray, Treas. & 
Gen. Mgr.; E. L. Roomson, Sales Mgr. 
PRODUCTS: Airport equipment; Wires; Cables; 
Cords; Synthetic and flame proof insulation. 

CRESCENT TOOL CO., Jamestown, N. Y. 
PERSONNEL: M. L. Peterson, Pres.; C. E. 
Nelson, V. Pres.; C. F. Falldine, Secy. & Treas.; 
C. R. Swissheln:i, Sales Mgr.;_ L. G. LY!ID, Pur. 
Agt.; ]. P. Whalen, Pers. uir.; A, Sheridan, 
Pub, Dir. 
PRODUCTS: Tools. 

I. 
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CRESCENT TRUCK CO. 
1035 WUiow st., Lebanon, ·Pa. 

PERSoNNEL: J. HunsiCKer, Pres.; A. B. Lewis, 
V. Pres.; C. D. Eiler, SI!CY •• Treas. & Gen. 
Mgr.; R. E. Clark, Sales Mgr • .,i.H. D. Keefer, 
Pur. Agt.; J, G. Krause, Chief .c;ngr. 
PRODUC'IS: Trucks; Tractors. 

CROCKER-WHEELER ELECTRIC JOG. 
CO., Am~eL N. J, 

PERSONNEL! E. S • .t'erot.z. Pres.; W. A. Zarth, 
V. Pres. & Chief E~; \;. F. Poirier, V. Pres. 
& Sales Mgr.; E. C. ones,~.; J, M. Mero, 
Treas.; L. D. Van en, Gen. MIJI'·i K. N. 
St. Jonn, Pur. ,Agt,•bH. W. Brarugar, Pers. 
Dir.; ]. J~p, P~o. ir. 
PRODUC'IS: Aircraft gun turrets. 

CBAS. E. CROFOOT GEAR CORP., 
South Easton, Mass. 

PERSONNEL: N. B. Morse, Pres.; G. T. Cottle, 
Treas.; G. R. Holbrook, Pur. Agt. . 
PRODUCTS: Gears. . 

CROUSE-BINDS CO., Syracuse, N. Y. 
PJ):RSONNm.: H. B. Cio~e, Sr., Pres.; W. L. 
Hmds, V. Pres.; A. F. Hills, V. Pres. & Sales 
Mgr.; H. B. Crouse, Jr., S~; W. C. Blanding, 
Treas.·bM. D. Low, Pur. .; H. Morrison, 
Pers. ir.j F. W. Clary, ub. Dir.; C. H. 
Bissell, Chief Engr. 
PRODUCTS: Rotating beacons; Floodlights; 
Searchlights; Control equipment; Boundary 
lights; ?anpr !ishting and wiring; Landing 
and n&Vlg&tton lights. 

CRUCmLE STEEL CO. OF AMERICA 
405 Lexington Ave., New York, N. Y. 

PERSONNEL: F. B. Hufnagel, Pres. & Chm.; 
R. E. Christie, H. L. Gellinger~J, M. McComb, 
V. Pres.; A. T. Galbraith, v. Pres. & Sales 
M~f!:,J K.,R: Vogel, Secy.; F. L. Cc!ope':• Treas.; 
R . .1:1. Ftlsmger, Pur. Agt.; G. TUthill, Adv. 
Mgr. 
PRODUCTS: Alloy, stainless and tool steels. 

CUNNINGHAM-BALL AIRCRAFT CORP. 
13 Canal St., Rochester, N. Y. 

PERSONNEL: F. E. Cunninghli.m Pres., Gen. 
M~. & Sales M_gr.; A. J, Cnnniugham, V. Pres. 
& Pur. Agt.; R. ll4o~, Secy.; ]. W. Fu1-
readerC1 :rreas.; H. Mtller, Pers. Dir.; D. Fergus­
son, Dlef Engr. 
PRODUCTS: Aircraft armament; Ammlmition 
bf:!xe& and count,!lrs: Controls; Fittings; Alu­
nunum,, mlllP.lestum and steel parts; Sub­
assemblies; Miscellaneous. · 

CUNO ENGINEERING CORP, 
Meri~Conn. • 

PERSONNEL: C. H. Cuno, Pres. & Treas.; S. L. 
Wolfson, V. Pres.; W. N. Guthrie, V. Pres. & 
qen. Mgr.i. .W. A. Barnhart Secy.; C. A. 
L~d, Sales J.VJ.gr.:_~. A. Clark, Pur. Agt.; c. H. 
~tnslow, Pers. JJtr.; ~· K. Thornton, Pub. 
Dtr.; P. E. Ashton, Chief Engr. 
PRODucrs: Filters and strainers. 

THE CURRAN CORP. 
6 Pleasant St., Malden, Mass. 

PERSONNEL: A. F. Curran, Pres., Gen. Mgr. & 
Chief Engr.; H. E. Fuller, V. Pres.; R. D. 
Baker, Treas. 
PRODUCTS: Aircraft armament; Cleaners and 
cleaning compounds. 

CURTIS LIGBTil'fG me., 
6135 W. CISth lit., Chlc:qo, D1. 

PERSONNEL: D. Curtis, Prll!·j M. C. Wilt, V. 
Pres. & Gen. Mgr.; G. T. Morrow, V. Pres.­
Sales: L. N. West'-~· & Treas: R. C. Mason, 
Pur. Agt.i ~· J. wilsOn, Pub. Dlr.; W. V. C. 
Foulks, Cnief Engr. 
PRODUCTS: Misc. electrical equipment; In­
direct lighting systems; Aluminum parts. 

CURTIS JOG. CO. 
1905 Xleulen Ave. St. Louis, Mo. 

PERSONNEL: W. C. H~er, Pres.i F. Acker­
man, V. Pres;; C. W. Frees, Secy. « Treas.; J. 
D. Lodwick, !)ales ~IP'·l.J: A. A. Hecker, Pur. 
~.; W. F. Krennmg, \;.&ief Engr. 
PRODUCTS: Airport equipment; Ventilating 
and air conditioning equipment. 

CURTISs-WRIGHT CORP., PROPELLER 
DIV., Caldwell, N. ]. 

PERSONNEL: G. W. Vaughan, Pres.; R.L.Earle, 
V. Pres. & Gen. Mgr.;"E. S. Cramer.~..Secy. & 
Treas;.i M. B. Bleeckc;r. Asst. Secy.; u. Ebert, 
Asst. -ueas.; R. E. Mmton, Sales Mgr.; W. W. 
Gleeson, Pur. Agt.; ]. M. Hetberton, Ind. Rei. 
Dlr.; S. S. Tyndall, Pub. Dir.; G. W. Brady, 
Chief Engr. 
PRODUCTS: Propellers and propeller parts. 

CUTLER-HAMMER, me. 
:us N. 12th St., Milwaukee Wise. 

PERSONNEL: F. R. Bacon, Presif· H. F. Vogt, 
G. s. Crane, v. Pres.; J. c. w· BOD, v. Pres. 
& S~:CY.·j W. E. Sargent, ~reas.; B. M. Horter, 
Sales Mgq F. S. Wilhott, Pur. Agt.; L. P. 
Niessen, Adv. Mgr.; P. B. HarwocXl, Engrg. 
Mgr. 'tch PRoDuars: Circuit breakers; Relays; Sw1 es: 
Heaters. 

CYCLONE FENCE DIV., AMERICAN STEEL 
& WIRE CO., P. 0. Box 260, Wauke&llJI. m. 

PERSONNEL: C. F. Hood, Pres.; R. E. Piuniger, 
V. Pres., Gen. Mil!:, & Sales ~SJ:·i I. E. Bowen, 
Pur. Agt.; N. S. Harter, Ch1ef Engr. 
PRODUCTS! Fences. 

THE CYRIL BATH C0.1 B. 70th and Ma-
chinery Ave., CleveiiUld, 0. 

PERSONNEL: C. J, Balh, Pres.:_G. Bath, V. 
Pres.; R. A. Mackenzie, S4lcy.; 1<., Humiston, 
Treas. & Pur. Agt.j G. E. Atzberger,. Sales 
Mgr.; G. Weimer, Cnief Engr. 
PRODUCTS: Machine tools. 

D 

DAHLSTROM METALLIC DOOR CO., 
Jamestowu. N.Y. 

PERSONNEL: P. N. Anderson, Pres. & Gen. 
Mgr.; C. T. Bergstrom, V. Pres. & Pur. Agt.; 
G. E; ~ohnson, Secy.tJ:'reas. & Pers. J?ir.; M. 
M. Wiesner, Sales J.VJ.gr.; C. T. Thierfeldt, 
Chief Engr. 
PRODUCTS: Ammunition boxes and counters; 
Aluminum and steel parts; Radio cases; Stamp. 
ings. 

DARNELL CORP., LTD., 
. Long Beach, Calif. 

PERSONNEL: W. R. Darnell, Pres.; R. W. 
Longfield, V. Pres. 
PRODUCTS: Production line casters and wheels. 

\I 
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Advantages 
OF REPUBLIC 

ELECTRUNITE 
AIRCRAFT TUBING 

Because ir is made from flat-rolled steel, 
cold-formed to tubular sbape and tben 
electric t-esistallce welded, Republic ELEC­
TRUNITE Aircraft Tubin g offers ten 
distinct advantages-many of tbem not 
consistently obtainable by other processes-

1. Uniform Diameter 
2. Uniform Wall Thickness 
3. Uniform Concentricity 
4. Uniform Strength (with a weld as strong 

as the wall) 
5. Uniform Weight 
6. Uniform Ductility 
7 . Uniform Hardness 
8. Uniform Weldability 
9. Uniform Scale-Free Surface 

The lOth advantage is miijorm ]t·eedom 
from all i11jurious d ej ects-insured by test 

of every length by a specially-developed 
non-destructive electric metbod. 

Republic ELECTRUNITE Aircraft Tub­
ing meets specification standards of tbe 
U. S. Army Air Corps; Bureau of Aero-· 
nautics, U. S. Navy; and the Civil Aero­
nautics Administration. 

It is made of S.A.E. X-4 130, S.A.E. 1025 
and ENDURO Stainless Steel, in a wide 
r ange of sizes and gauges. 

\Vrite for furtber information. 

REPUBLIC STEEL CORPORATION 
Steel and T~tbes D ivision 
Sales Offices • Cleveland, Ohio 

GENERAL OFFICES CLEVELAND, OHIO 
Berger Manufacturin g Di vis ion 

Culvert Divis ion • Niles Steel Products Divis ion 
Union Drawn Steel Division • Truscon Steel Company 
Export Department: Chrysler Bldg. , New York, N .Y. 

ELECTRIC RESISTANCE WELDED TUBING 
Also Boller Tubes· • ·Conden se r and Heat Exchanger Tubes 
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DAVIS EMERGENCY EQUIPMENT CO., 
INC., 42 Halleck. St..z. Newark, N. J .. 

PERSONNEL: F. R. DaVIs, !'res.; M.D. Smttb, 
Secy.; T. A. Woolsey, Treas.; F. R. Davis, Jr .. 
Sales Mgr.; R. Affieclc, Pur . .Agt. 
PRODUCTS: First aid equipment; Life saving 
equipment; Protective clothing and equipment. 

THE DAVISON CHEMICAL CORP., 
20 Hopkins PL Baltimore Md. 

PERSONNEL: C. F. Hocldef, Pres.; W. C. 
Geoghegan, E. Heubeck, R. L. Hocldey, ]. N. 
Mackall, V. Pres.; M. C. Roop, Secy.; M. H. 
McCord, Treas.; W. C. Rohde, Pur. Agt.; S. 
L. Thomsen, Pers. Dir.; V. Saucbelli, Pub. 
Dir.; F. L. Litty, Chief Engr. 
PRODUCTS: Corrosion preventive. 

THE DAYTON MANUFACTURING CO., 
2240 E. Third St., Dayton 0. 

PERSONNEL: H. D. Hendrick, Pres. & Gen. 
Mgr.; T. R. Sullivan, V. Pre~j E. W. Mink, V. 
Pres. & Sales Mgr.; H. E. Knoll, V. Pres. & 
Chief En¥I:·i N. Jones, Secy. & Pers. Dir.; D. 
A. Hendnck, Treas.i W. ]. Walter, Pur. Agt. 
PRODUCTS: Ammumtion boxes and counters; 
Fittings; Misc. hardware; Toilets; Lavatory 
equipment. 

THE DAYTON RUBBER MFG. CO., 
Dayton 0. 

PERSONNEL: A. L. Freedlander Pres. & Gen. 
Mgr.; C. E. Hooven, V. Pres. & Secy.; K. H. 
Glanton..!. V. Pres.-Mech. Sales; E. A. Baker, 
Treas.i...~· D. Bucher, Pur. Agt.; R. M_. Weimer, 
Pers. UJr.; R. L. Wetzel, Pub. Dtr.; N. ]. 
Ritzert, Chief Engr. 
PRODUCTS: Gaskets; Instruments; Tubing; 
Vibration dampers. 

DAYTON TOOL & ENGINEERING CO., 
730 Lorain Ave., Dayton, 0. 

PERSONNEL: 0. L. SQaeth, Pres. & Treas.; 
J. K. Mat~hews, V. Pres.:1. L. H. Trick, V. 
Pres. & Chtef Engr.; G. vv. Houk, Secy. & 
Gen. Mgr. 
PRODUCTS: Aircraft armament; Steel parts; 
Sub-assemblies; Tools. 

THE DAYTON WHEEL CO., Dayton, 0. 
PERSONNEL: A. N. Wilcox, Pres. & Gen. Mgr.; 
H. L. Rogge, V. Pres.;]. F. Dobbins, Secy. 
PRODUCTS: Steel parts. 

THE DEFIANCE STAMPING CO., 
1941 Perry St., Defiance, 0. 

PERSONNEL: L. F. Serrick, Pres.; J. G. Murphy, 
V. Pres.; R. H. Se~ick, Secy., Treas. & Gen. 
Mgr.; L. L. Hendrtcks, Chief Engr. 
PRODUCTS! Spark plugs; Stampings; Tanks. 

DE]UR-AMSCO CORP., Shelton, Conn. 
PERSONNEL: R. A. DeJur, Pres.;].]. Kuscher, 
V. Pres., Gen. Mgr., Sales Mgr. & Pub. Dir.; 
H. DeJur, S~. & Treas.; H. J. Lelnkin Pur 
Agt.; E. ]. Wendt, Pers. Dir.·, F. C B~bier' 
Chief Engr. • ' 
PRODUCTS: Electrical equipment; Instruments. 

DELCO PRODUCTS DIV., GENERAL 
MOTORS CORP., 329 E. First St., 
Dayton 0. 

P~RS~NNEL: F. H. Irelan, Gen; Mgr.; R. L. 
Wilkmson, Sales Mgr.; F. 1: 0 Donnell, Pur. 
Agt.; L. W. Lohrey, Pers. Dtr.; H. S. Malone 
Pub. Dir.; E. F. Rossman, Chief Engr. ' 
PRODUCTS: Auxiliary motors, 

DENHAM & CO., Book Bldg., Detroit, Micb. 
PERSONNEL: A. M. Gruner, Gen. Mgr.; E. A. 
SjOgren, Sales Mgr. 
PRODUCTS: Cutting tools. 

DENISON ENGINEERING CO., 
1161 Dublin Rd., Columbus, 0. 

PERSONNEL! W. C. Denison. Jr., Pres. & Treas.; 
G. W. Demson, V. Pres.; If. C. Kent, Secy.; 
P. W. Norris, Sales Mgr.; T. Hively, Pur. Agt.i 
W. H. Hackett, Pers. Dir.; V. Blasutta, Cbiet 
Engr. Ai · H d ul' PRODUCTS: rport equtpment; Y ra IC COn• 
trois and assemblies; Control valves; Aircraft 
test equipment. 

DESPATCH OVEN CO., 722 Central Ave., 
N. B., Minneapolis, Minn. 

PERSONNEL: A. E. Grapp, Pres. & Treas.; H. 
L. Grapp, V. Pres. & Gen. Mgr.; G. M. Lund, 
Secy. & Pur. Agt.; F. H. Faber, Sales Mgr. & 
Pers. Dir.; G. Schuster, S. Trowbridge, Chief 
Engrs. 
PRODUCTS: Industrial ovens, air beaters and 
beat treating furnaces; Laboratory equipment. 

DETROIT BROACH CO., INC., 
20201 Sherwood Ave., Detroit, Micb. 

PERSONNEL: G. von Reis, Pres.tf· E. Paulsen, 
V. Pies.; L. Putnam, Secy.; n. R. Conner, 
Trealt. 
PRODUCTS: Tools. 

DETROIT GASKET & MFG. CO., 
12640 Burt Rd., Detroit, Mich. 

PERSONNEL: L. H. Diebi, Pres. & Gen. Mgr.; 
W. E. Ritter, V. Pres.; E. W. Diehl, Secy. & 
Treas.; B. S. Brown, Sales Mgr. & Pub. pir.; 
C. H. !3trauss, Pur . .Agt.; H. F. Doohttle, 
Pers. Dtr.; G. T. Balfe, Cbtef Engr. 
PRODUCTS: Gaskets; Cork, rubber and synthetic 
parts. · 

DETROIT REX PRODUCTS CO. 
13005 Hillview Ave., Detroit, Mich. 

PERSONNEL: R. A. Emmett, Pres.; W. W. 
Davidson, C. F. Dinley, V. Pres.; A. 0. 
Thalacker, Secy. & Gen. Mgr.; G. E. Powers, 
Treas.; D. E. Williard, Sales Mgr.; W. G. 
Smith, Pur. Agt.; G. W. Walter, Pub. Dir.; 
W. I. Tebo, Chief Engr. 
PRODUCTS: Cleaners and cleaning compounds; 
Cleaning equipment. 

DETROIT SHEET METAL WORKS 
1320 Oakman Blvd., Detroit Mich. 

PERSONNEL! W. V. Baker, Pres:.t W. Bush, V. 
Pres.; H. W. Peters, Secy. & !'ur . .Agt.; W. 
Baker, Treas.; R. W. Strehlke, Sales Mgr.; 
W. Jarvis, Chief Engr. 
PRODUCTs: Bomb racks; Cowlings; Ventilating 
and air conditioning equipment. 

DETROIT STAMPING CO., 
350 Midland Ave., Detroit Mich. 

PERSONNEL: G. H. Roberts, Pres.; G. M. 
Trudeau, Asst. Gen. Mgr.; J, T. Spencer, Pers. 
Dir. & Factory Supt. 
·pRODUCTS: Toggle action clamps; Shims; 
Stampings. 

DETROIT SURFACING MACHINE CO., 
7433 W. Davison, Detroit, Mich. 

PERSONNEL! F. D. Nunemaker, Pres.; C. W. 
Evaul, V. Pres.; C. T. Ronan, Secy. & Treas.; 
F. D. Pease, Chief Engr. 
PRODUCTS: Sanding machines. 
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JusT one aim now-to 

put more Rohr-equipped 

planes on the fighting, 

bombing, cargoing front! 

-but developing special 

technical skills and war­

born tools which will like­

wise aid in winning the 

peace to come. 

539 

Rohr Aircraft Corporation, Chula Vista, California 

HELPING TO WRITE 

THE STORY OF TOMORROW 
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THE Devn.BISS CO., 
3000 PhilliJiiS Ave., Toledo..!. 0. 

PERSONNEL: A. D. Gutchess, .l'res.j, H. P. 
DeVilbiss, V. Pres.; F. A. Batley, v. Pres. 
& Gen. Mgr.; R. A. Guyer, V. Pres. & Sales 
Mf~!.; W. W. Conklin, Secy. & Treas:; R. W. 
Wttchner, Pur. Agt.; R. E. Sykes, Chtef Engr. 
PRODUCTS: Spray painting equipment; Ex­
haust systems; Atr compressors; Hose and hose 
connections. 

DeYOUNG BROS. MACHINE SHOP, 
8721 Mettler St., Los Angeles, Calif. 

PERSONNEL:]. DeYoung. Gen. Mgr. 
PRODUCTS: Aluminum and steel parts. 

DIAMOND CHAIN & MFG. CO., 
493 Kentucky Ave., Indiauapolis, Ind. 

PERSONNEL: G. A. Wainwright, Pres. & Gen. 
Mgr.; C. C. Winegardner, V. Pres. & Pers. Dir.; 
D. R. Hodges, Secy. & Treas.; W. B. Haislup, 
Sales Mgr.; C. R. Ramage, Pur. Agt.J. H. L. 
Martin, Pub. Dir.; G. G. Mize, Chief ~ngr. 
PRODUCTS: Aircraft armament; Auxiliary power 
plants; Basic materials and fabricationsi Con­
trols; Auxiliary motors; Fittings; Hyaraulic 
controls and assemblies; Instrum·ents; Landing 
g:ears; Machine tools; Tail wheel assemblies; 
Control valves. 

DIEBOLD SAFE & LOCK CO. 
818 Mulberry Rd • .z.. S. B., Canto,!11 0. 

PERSONNEL: A. J, Roos, !'res. & Gen. Mgr.; H. 
A. Noble, Pres.-Sales; W. C. Miller, V. Pres.­
Salas En~g.; G. H. Bockius, V. Pres.-~ur. 
H. C. We&ble, Secy. & Treas.; V. R. Sm1th, 
Pers. Dir.; W. K. Wilson, Pub. Dir.; ]. Paca, 
Chief Engr. 
PRODUCTS: Armor plate; Seats. 

THE DILL MFG. CO., 
700 B. 82nd St., Cleveland, 0. 

PERSONNEL: A. P. Williamson, Pres. & Treas.; 
E. F. Tobold, V. Pres.; A. E. Bronson, V. Pres. 
& Secy.i W. C. Holmes, Sales Mgr.; C. W. 
Boncifiela, Pur. Agt.j A. A. Sump, Pub. Dir.; 
1. . Crowley, Cliiet Engr. 
PRODUCTS: Fasteners; Valves; Shock strut 
valves; Stampings; Tube valves. 

DITTO, IN<;., 
2243 w. Harrison St., Chicago, m. 

PER~ONNEL: T. W. Robinson, Sr., Pres.; T. W. 
Robmson, Jr ••. '!'· Pres.; K. M. Henderson, 
Secy.; J, J: Will&ams, Sales Mgr.; F. Gregor, 
Jr., Pub. Dtr. 
l>RODUCTS: Duplicating equipment. 

DIX MFG. CO., 
603-05 B. 55th St.! Los Angeles Calif. 

PERSONNEL: R. W. Ada&r, Pres.; E. F. Fors­
lund, Gen. Mgr.; T. H. Hotchkiss Sales Mgr • 
W. B. Hale, Chief Engr. ' ., 
PRODUCTS: Carburetors; Universal joints· Fil­
ters B!ld strain!lrs; Hydraulic controls and as­
semblies; Landmg gears; Machine tools· Mise 
engine equipment; Tools; Control valv~. · 

DOAK AIRCRAFT CO., INC., 
2321 Abalone St., Torrance, Calif. 

PERSONNEL: E. R. Doak, Pres. & Gen. Mgr.; 
N. E. Grace, V. Pres.; R. H. Parkin, Secy & 
Treas.· S. F. Hinchliffe, Sales M_gr.; F. ·M. 
B~br, Pur. Agt.; D. Blasdel, Pers. Dir. & Pub. 
Dtr. 
PRODUCTS: Aluminum, magnesium and steel 
parts; Sub-assemblies. 

DODGE CORK CO., INC., 
Lancaster Pa. 

PERSONNEL: A. B. Dodge, Pres., Treas., Gem. 
Mgr. & Pur. Allt.; ]. F. ~· y. Pres.;]. 
L. Kauffman, 1iecy_._; 0. L. Walhams, ~es 
Mgr. & Pub. Dir.; W. R. Edwards, Pers. D1r.; 
R. K. Dodge, ChiefEngr. 
PRODUCTS: Gaskets; Life saving equipment; 
Cork oil seals; Cork parts; Fuel gauge floats; 
Granulated cork. 

DOEHLER DIE CASTING CO., 
386 Fourth Ave. New Yorkr._N. Y. 

PERSONNEL: C. Pack, Pres.; F. J. Koegler, V. 
Pres.; F. Knoebel, Secy.; R. Bernhard, Treas.; 
L. H. Pillion, Sales Mgr.; H. Doebler, Pur. Agt. 
PRODUCTS: Castings and forgings; Aluminum 
and magnesium parts. 

THE DOLE VALVE CO. 
1923 Carroll Ave., Chicago,.~ m. 

PERSONNEL: J. L. Dole, Pres., ;;ecy. & . Gen. 
Mgr.; T. B. Chace, V. Pres.; ~: M. Elhs, V. 
Pres. & Sales Mgr.; S. D. Phillips. Treas. &. 
Pub. Dir.; L. Jones, Pur. Agt.; J. Yule, Pers. 
Dir.; J. Reinhardt, Chief Engr. 
PRODUCTS: Ftttings; Hydraulic controls and 
assemblies; Engine primers; Control valves; 
Thermostats. 

DOLLIN CORP., 
600 S. 21st St., Irvington, N. ]. 

PERSONNEL: E. N. Dollin, Pres.; L. Turner, 
V. Pres., J. L. Pinks, Secy.; ]. R. Schuchardt, 
Sales ~gr.; L. Bello, Pur .. .Agt.; C. Thran, 
Pers. D~r.; H. L. Mubrer, Ch1ef~ngr. 
PRODUCTS: Die-castings; Aluminum parts. 

DOOLITTLE RADIO, INC., . 
7421 S. Loomis Blvd., Chi1111go.r m. 

PERSONNEL: E. M. Doolittle, Pres. !2 Treas.; 
D. Gray, V. Pres., Gen. Mgr. &: Chtef Engr.; 
A. Feeley, S~.; C. M. Rodman, Sales Mgr.; 
J. Domotor, Pur. Agt. 
PRODUCTS: Aluminum, fibre and steel parts; 
Radios. 

H. A. DOUGLAS MFG. CO., Bronson, Mich. 
PERSONNEL: K. Krebser, V. Pres. & !)en. Mgr.; 
T. W. Drory, Sales Mgr.; C.]. Scnbner, Pur. 
Agt.; F. Bebl, Chief Engr. 
PRODUCTS: Disconnect plugs; Switches; Termi­
nals; Heatersi Indirect hgbtin!J systems; Instru­
ments; Landmg and navigation lights; Radio 
and ignition shielding; Stampings. 

THE DOW CHEMICAL CO., Midland, Mich. 
PERSONNEL: W. H. Dow, Pres. & Gen. Mgr-,; 
L. I. Doan, V. Pres. & Sales Mgr.; E. W. 
Bennett, Secy. & Treas.; J .. E. LeFevre, Pur. 
Agt:.i S. L. Starks, Pers. D1r.; G. D. Welles, 
Jr., .t'ub. Dir. 
PRODUCTS: Castings andforgings; Magnesium 
parts. 

DOWTY EQUIPMENT CORP., 
38-04 48th St., Long Island City, N. Y. 

PERSONNEL: A. E. Ulmann, Pres.; W. Arm­
strong, H. A. Goldstein, V. Pres.l_T. F. Hanley, 
Treas.· R. Horton, Sales Mgr.; ~.Baker, Pur. 
Agt.;]. Stanford, Pers. Dir.; E. Breinie, Chief 
Engr. 
PRODUCTS: Filters and strainers; Hydrsulic 
controls and assemblies; Landing gears; Pumps; 
Shock struts and cord; Tail wheel assemblies; 
Control valves. 
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DRAKE MA:NUFACTUIUNG CO., 
1'113 W. Hubbard St. Chicago, m. 

PERSONNEL: A. J. Foute, Gen. Mgr.; H. K. 
Foute, Sales Engr. · 
PRODUCTS: Instrument panel lights. 

DRAYER & HANSON me., 
'138 E. Pico Blvd., Los Angeles, Calif. 

PERSONNEL: R. E. Ristow, Pres.; "S. M. Hauser, 
V. Pres.; M. "1. Burke, Secy.; A. Hanson, Sales 
Mgr.j B. K. Taylor, Pur. Agt.; G. E. Clancy, 
Chiet Engr. 
PRODUCTS: Heaters; Radiators; Ventilating 
and air conditioning equipment. 

DRIVER-HAIUUS CO., Harrison, N. J. 
PERSONNEL: F. L. Driver, Pres. &: Gen. Mgr.; 
S. M. Trac)', Exec. V. Pres. &: Treas.; F. V. 
Lindsey.._V. Pres.&: Sales Mgr:,j H. D. McKin­
ney, V. !"res. &: Works Mgr.; .r;, A. Harletnan, 
Secy. &: Pur. Agt.; G. V. Corbett, Pub. Dir. 
PRODUCTS: Spark plug wire. 

E. L DUPONT DE NEMOURS & CO., me._, 
PLASTICS DEPARTMENT, 62o 

· Schuyler Ave., Arlington, N. J, 
PERSONNEL: A. E. Pitcher, Gen. M"gr.; W. A. 
Joslyn, Sales Dir.;, H. J, Bame~t, Pur. Agt.; 
W. Ba_yne, Pers. Dar.; E. J, Pechm, Adv. Mgr.; 
A. J, G. Riley, Chief En_gr. 
PRODUCTS: Cowlin_gs; Sheets; Rods; Tubes; 
Molding powders; Lens castings; Plastic parts; 
Aircraft enclosures; Miscellaneous. 

THE DUFF-NORTON MANUFACTUIUNG 
CO., 2709 Preble Ave., N. S., Pittsburgh, 
Pa. 

PERSONNEL: R. G. Allen, Pres.; W. I. Floyd, V. 
Pres. &: Treas.; F. 0. Graham, Secy.; E. M. 
Webb, Gen. Mgr.; ]. F. Van Nort, Sates Mgr.; 
A. E. Hurrell, Pur. Agt.; C. H. Gordon, Pers. 
Dir.; F. H. Schwerin, Chief Engr. 
PRODUCTS: Lifting jacks, 
DUGAS ENGINEERING CORP., 

Marinette, Wise. 
PERSONNEL: H. V. Hildey, Pres.; A. A. Mi­
chaud, V. Pres.~,. Gen. Mgr. &: Sales Mgr.; F. J, 
Hood, Secy. &: ·ueas.j J. F. Taylor, Pur. Agt.; 
H. G. Hastert, Chiet Engr. 
PRODUCTS: Fire extinguishers. 
THE DUMORE CO. Racine, Wise. 
PERSONNEL: L. H. Hamilton, Pres.; R. L. 
Hamilton, V. Pres. &: Sales Mgr.; J. M. 
Hamilton, Secy. &: Pur. Agt.; H. F. Nehoda, 
Treas.; G. A. Zimmerman, Gen. Mgr.b· P. 
Wellnitz, Pers. Dir.; R. B. Voelker, Pub. ir.; 
H. F. Doll, Chief Engr. 
PRODUCTS: Auxiliary motors; Portable pre­
cision tool post grinders. 
STRUTHERS DUNN me., 

1321 Arch St., Phlli.:delphia Pa. 
PERSONNEL: H. W. Pfeffer, Pres;.;}.]. McKier­
nan, Jr., V. Pres.; M. L. Dunn, tiecy. &: Treas.; 
C. F. Schattler, Gen. Mgr.; C. A. Packard, 
Sales Mgr.; G.·M. Herb, Pur. ~t. 
PRODUCTS: Electrical relays; Timing devices· 
Solenoids. ' 
DURA-PRODUCTS MFG. CO. 

140'1-21 Fifth S,t., S. W., Canton, 0. 
PERSONNEL: C. C. Stemer, Pres~· E. W. George, 
V. Pres., Secy. &: Treas.; L. . Bitter, Sales 
Mgr.; R: C. Paul, Pur. Agt.; • B: Bollman, 
Pers. Dar.; P. E. Funk, Pub. D1r.; R. B. 
McKinley, Gen. Supt. 
PRODUCTS: Decalcomania transfers; Protective 
equipment. 

DURA.fcftg~~J~ St. Elkhartt. Ind. 
PERSONNEL: H. E. Budden, Jr., !"res.; H. E. 
Buclden. III, V. Pres.&: Gen. Mg.; RJ. BKuck11.en, 
Treas.; H. D. Nieman, Sales Mgr.; • eo ang, 
Chief Engr. 
PRODUCTS: Airport equipment; Controls; 
Electrical equipment; Instruments; Machine 
tools. 

DURAL ROBBER CO., PlemingtoJ!t N. J, 
PERSONN!EL: R. J. Heiney, Pres:&: uen. Mgr.; 
J. J, Davuison, Secy.; J, A. DaVIdson, Treas. &: 
Sales Mgr.; F. Baum~dner, Pur. Agt. • 
PRODUCTS: Bushings· Control grips; Eng~ne 
mounts; Gaskets.i Life saving equipment; 
Parachute rings; ;:,hims. 

DURAMOLD DIV. OF FAIRCHILD ENGINE 
& .AIR.PLANE CORP., 524 W. 52nd St., 
New York, N. Y. 

PERSONNEL: A. P. Adams, Gen. Mgr.; B. 
Litchfield, Asst. Gen. Mgr.; E. Farrell, Compt.; 
A~ W. Loerkei C~ief Engr.; R. L. Carter, Pcrs. 
Dir.; J. E. Pe Ieber, Pur. Agt. 
PRODUCTS: Collector rings, cowls, streamlines; 
Panelsif· Plastic and plywood parts; Tanks; 
Misce aneous. 

DUREZ PLASTICS & CHEMICALS, me. 
N. Tonawandl!t N. Y. 

PERSONNEL: H. M . .uenlrt Pres.&: Gen. Mgr.; 
G. E. Becker, V. Pres.; . F. Snyder, Sec_y. &: 
Treas.; A. W. Hanmer, r., R. E. Dodd, C. T. 
O'Connor, Sales Mgr.~.; C. M. Bell, Pur. Agt.; 
A. Hem., Pers. Dir.j H. S. Spencer, Pub. Dir.; 
G. M • .L.OOmis, Chaef Engr. 
PRODUCTS: Basic materials and fabrications; 
Insulating materials; Paints, varnishes and 
finishes; Plastic parts. 

DURO METAL PRODUCTS CO., 
2649 N. Xildare Ave:.t Chic:~~go, m. 

PERSONNEL: W. H. Odium, !"res.; W. R. Hos­
ford, Sales Mgr.; F. W. Green, Pur. Agt.; L. J. 
Hansen, Pers. Dir.; C. E. Brady, Pub. Dir.; S. 
Bishop, Chief Engr. 
PRODUCTS: Machine tools; Tools. 

DYCER AVIATION SUPPLIES 
11156 S. Main St., Los Angeles, Calif. 

PERSONNEL: E. A. Dycer, Owner& Gen. Mgr.; 
C. A. Emerson, Asst. Sales 1:· 
PRODUCTS: Control couplings; nick-disconnect 
fittings; Engine controls; ngine overhaul 
stands; Misc. hardware; Sub-assemblies. 

DZUS FASTENER CO.,- INC., 
Main St., BabyiOJ!t N.Y. 

PERSONNEL: W. Dzus, !"res., Treas. &: Chief 
Engr.i F. Wells, V. Pres.; T. Dzus, Secy.; 
L. F. a.cker, Gen. Mgr., Sales Mgr. &: Pub. Dir.; 
G. H. Arnola, Pur. Agt.; C. Pfeifle, Pers. Dir. 
PRODUCTS: Fasteners. 

E 

EAGLE PARACHUTE CORP., 
424 N. Queen St., Lancaster Pa. 

PERSONNEL: C. J, Follmer, Pres.&: Gen. Mgr.; 
R. E. Knoll, Secy. &: Pur. Agt.; J. W. VanBus­
·kirk, Production Mgr. 
PRODUCTS: Flares; Life saving equipment 
Parachutes. 
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Fairchild Reports 
ENGINES. Ranger in-lin e, in verted, 
a ir- ·oo led ai rcraft e ngines, with their high 
specifiC o utput, low weight per horse· 
power and low fro ntal area, a re power· 
ing Fairchild Corn ell primary trainers, 
Fairchild bombin g an d gunn ery trainers, 
Curtiss Seagull scout obse rva tion pl ane , 
and Grumman Widgeo n Coas t Guard 
patrol planes . They a re th e most e ffi cient 
and reli ab le e ngines in th eir power class. 

A I R CRAFT. Fa irchild's Cornell primary 
t ra in er, its two -e ngined all -Duramold 
bombing and gunnery crew trainer, it s 
Forwarder transport and its military cargo 
p lane-all are designed to perform v ital 
fun ctions in United Nations air strategy. 

ECTIO- 543 

Th e New Faird1 ild Military Cargo Pla ne 

They typify Fairchild 's objectiYe in two 
decades of aeronauti cal e ngin eering­
creating th e plane for th e purpose. 

DURA M 0 L D. The Fairchpd Duramold 
plas ti c-bonded plywood process of a ircraft 
co nstru ction is sav ing tons of s tra tegic. 
materi als and speed ing pl ane output, not 
only for Fa irchild but also for Curtiss, 
Martin , Vu ltee a nd man y others. 

P R 0 D U C T I 0 N. The Army-Navy "E" 
fli es above the Fairchild Aircraft plant ... 
a plant with an Arm y "A" inspe~tion ra t­
ing. The Ra nger Aircraft Engines Divi­
s ion has expanded 22 times its original 

• s ize in three years . Fairchild is producing 
as well as creating for Vi c tory ! 

~AIRCHILD ENGINE AND AIRPLANE CORPORATION 

Hung(~r Airc rurt Engines Divis ion 
F'armingdnle, L. I. • 

30 ROCKEFELLER PLAZA, NEW YORK 

Durnmold Di"ision 
Now York, N. Y. • Fairchild Aircraft Division 

Hage rstown, Md. 
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EAGLE PENCIL CO., 
703 E. 13th St. New York, N. Y. 

PERSONNEL: E. M. Berolzheimer, Pres.; H. 
Berolzheimer.,~. Secy. & Treaa.; H. Price, ~· 
Mgr.; A. H . .aerwald, Salll!l M~.; A. Kalt&tem, 
Pur. Agt.; I. Chesler, Chief Engr. 
PRODUC'IS: Pencils. 

EASTERN AIR DEVICES, INC:t 
· 314 Dean St.J_Brooklyn, n. Y. 

PERSONNEL: H. G. Hamilton, Pres.l. W. Goat, 
Secy, & Tress.; L. C. Pratt, Chief JSngr. 
PRODUC'IS: Electrical equipment; Instruments. 

EASTERN ENGINEERING CO., 
45 ll'oz St., New Haven, Conn. 

PRODUC'IS: Pumps. 

THE EASTERN MACHINE SCREW CORP., 
Truman & Barclay Sta., New Haven, 
Co1111. 

PRODUC'IS: Machine screws. 

EASTMAN KODAK CO., 
343 State St., Rocheater, N.Y. 

PE~ONNEL: T. J. Hargrave, Pres.; M. K. 
Robmson, Secy.; M. B. Folsom, Tress. 
PRODUC'IS: Aerial lenses; Supplies for aerial 
photography and photogrammetry. 

EATON MANUli'ACTURING CO., 
73!1 E. !40th St., Cleveland, 0. 

PERSONNEL: C. I. Oc:hli, Pres.; R. H. Daisley:, 
V. Pres.; H. C. Stuessyt..~ecy. & Treaa,;. V. 
Cada, Pur. Agt.; A. H. Kichards, Pers . .uir.; 
M. Fenley, Pub. Dir.; V. Youn_g, Chief Engr. 
Pl\ODUC'IS: Castings and fOl'(llngs; Heaters· 
Misc. en__Bine equipment; Aluminum and steei 
p_arts;_.Pumpli; Stampmgs; Sub-assemblies; 
Engine valves and valve parts, 

ECLIPSE AIR BRUSH. CO., INC., 
386ParkAve. Newark,N.J. 

PERSONNEL: H. W. Beach,. Pres.; A. H. Downs, 
Secy. , 
PRODUC'IS: Paint spraying equipment; Air 
motored agitators. 

ECLIPSE AVIATION DIV., BENDIX 
AVIATION CORP., Bendiz,~_N. ]. 

- P~RSONNEL: K. MacGrath, Gen. Mgr.; C. A. 
· Hin~s, Comp_t.; R. H. Isaacs, Dir. Sales & 
Sel'Vlce; J, C. Harrower, Sales Mgr.; F. G. 
Muller, P1;1b. Dir.t S. H. Webster, Adv. Mgr.; 
W. A. Retchel, Dtr. Engrg.; C. C. Shangraw, 
Exec. Engr.; H. T. Leeming, Pur. Supervisor. 
PRODUCTS: Airport equipment; Ammunition 
boxes and counters; Auxiliary power plants; 
Castings and forgingsi Controls; De-icer !!CluiP· 
ment; Dynamotors; auxiliary motors; Gener­
ators; Magnetos; Switches; Misc. electrical 
equipment; Filters and strainers; Hydraulic 
controls and assemblies; Instruments; Pro­
pellers and propeller parts; Pumps; Starters; 
Cabin superChargers; Control valves. • 

EDISON-SPLITDO:RF CORP., 
West Oran_ge N.J. 

PERSONNEL: A. W~sh, Pres.; A.J.. Clark, V. 
Pres., Gen. Mgr. & Sales M_gr:i. • C. Erwin, 
~eey.; H.~· Eckert, Treaa.; G. i:i. M,cLaughlin, 
Nur. Agt., S. Schaeffer, Pub. Dtr.; E. B. 

owosielski, Chief Engr. 
PRODUC'IS: Magnetos; Instruments; Spark 
plugs. 

EDO AIRCRAFT CORP.,CoUegePoint,N. Y. 
PERSONNEL: E. D. Osborn, Pres.; G. B. Post, 
V. Pres.-Sales; K. D. Vosl~!!L V. Pres.-Prod.j 
B. V. Korvin-Krovkovsky, v. Pres. & Chf111 
Engr.; W. P. Willetts, Secy.; S. E. Bostwick, 
Treaa,;., W. Konrad, Pur. Asrt • .l..J· Burkett, 
Pers • .utr.; H. Y. Satterlee, Pu6 . .uir. 
PRODUC'IS: Cowlings; Floats, skiis; Aluminum 
alloy parts; Sub-assemblies. 

THE EDWARDS MANUP'ACTURING CO., 
Fifth & Butler Sta., Cincinnati 0. 

PERSONNEL: H. W. Edwards, Pres. & Treas.; 
G. D. M)'ers, V. Pres. & Seey.;,G. R. Edwards, 
Suflt. & Gen. Mgr.; H. A. Smith, Sales Mgr.; 
H. Tapke, Pur. Agt.; S. Richmond, Chief Engr. 
PRODUC'IS: Ammunition bozes and counters; 
Bomb racks; Stamping&. 

EGGBLHOF ENGINEERS, 309 Colllltruction 
Bldg., Dallas, Tez. 

PERSONNEL: H. Eggelhof, Gen. Mgr. 
PRODUC'IS: Controls; Filters and strainers; 
Instruments; Misc. engitle equipmmt; Oil 
seals; Control valves; Ventilating and air 
condttioning equipmmt. 

THE EGYPTIAN LACQUER MFG. CO., 
1270 Sizth Ave., New York, N. Y. 

PERSONNEL: P. Ruckgarber, Pres.; 0. ]. S. de 
Brun, V. Pres. & S8Cf.; T. HofaCker, Treaa.; 
N. Bolin, Gm. Mgr.; J. G. Malool, Asst. Sales 
Mgr.; F. ]. Burnett, Pur. Agt.; W. E. Hall, 
Cliie1 Chemist. 
PRODUC'IS: Paints, varnishes and finishes. 

EICOR, INC. 
1501 VI. Collg!eBB St., Chicago, m. 

PERSONNEL: N. H. Wmdell, Jr., Pres.; R. D. 
Wright. V. Pres.; W. R. Waid, Treaa.; N. ]. 
Viere, Sales M~.; I. Rud, Pur. Agt.; T. Seny, 
Pers. Dir.; W. F. Beck, Pub. Dir.; J, Nader, 
Chief Engr. ., 
PRODUC'IS: Dynamotors; Awdliary motors, 

EISEMANN CORP., 
60 E. 4Znd St., New York, N. Y. 

PERSO~: H. S. W~, Pres.b· F. s.;::ue, 
V. Pres.t..S. M. Canrill, Seey~;_ • H. an, 
Tress.; .lli. B. Van "'D}'1le, MfB'. Mgr.; B. B. 
Woodford1 Sales M~.; G.j. Miller, Pur.~.; 
A. E. Wetss, Pers. Dtr.i • M. Hannon, Pub. 
Dir.; E. F. Wohlers, Chtef Engr. 
PRODUC'IS: Magnetos; Switches; Terminals. 

EITEL-McCULLOUGH, INC., 
San Bruno Celif. 

PERSONNEL: W. W. Eitel, Pres.;]. A. McCui­
lougll, V. Pres.&Treas.;W. B. Harrison, Secy.; 
0. H. Brown, Pur. Agt. & Pers. Dir. 
PRODUC'IS: Radio transmitting tubes. 

ELASTIC STOP NUT CORP., 
2330 Vauzhall Rd. Union N. ]. 

PERSONNEL: W. T. H;dtund, Pres.; W. C. 
Collins, V. Pres.; W. F. McGuinne&.!!! Secy. & 
Treaa.; T. H. Corpe, Sales M_gr.; E. 1!", Howell, 
Pur. 41J.t.; R. O'Brien, Pers. Dh:,.; W. Reynolds, 
Pub. Dir.; B. C. Sandemar, Chtef Engr. 
PRODUC'IS: Fasteners. 

THE ELECTRIC AUTO-LITE CO., WIRE 
DIV., Port Huron, Mich. 

PERsONNEL: J. A. MinCh, Gm. Mgr.; V. F. 
Dobbins, Sales Mgr.; G. L. Blessing, Pur. Agt.; 
F. Wetzel, Chiel Engr. 
PRODUC'IS: Terminals; Wire; pable. 

.;;· 
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This is an invitation( Despite the production schedules on 
accessories and special equipment which Scott is now meet­
ing on time, our facilities permit us to offer to the aircraft 
industry additional service. An organization of specialists, 
with affiliated "feeder" plants, we are completely tooled 
and manned for the fast production of special equipment. 
Just present your accessories 
problem. We assure a careful, 
confidential consideration of 
it-and a prompt reply. 

SUPPLIERS TO THE U. S. ARMY AND NAVY AIR 
FORCES AND LEADING AIRCRAFT MANUFACTURERS 

SCOTT ACCESSORIES AND 
SPECIAL EQUIPMENT include 
• Full-Swivel Tail Wheel Assemblies 

(with Patented Dampening Action) 
e Steerable & Full-Swivel Tail Wheel 

Assemblies (Interchangeable) 
• Oxygen Regulators, Regulator Ac­

cessories and Oxygen Manifolds. 
• Hangar Space.-Savers (for Stack­

ing Light Aircraft) 
• 40-E Scott-Cast Aluminum-Alloy 

Castings 
• Brake Pressure Unit for use with 

hydraulic brakes. 
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THE ELECTRIC FURNACE CO., Sslem, 0. 
PERSONNEL: R. F. Benzinger, Pres.; C. L. 
West, V. Pres.; R. D. Painter, Secy.; F. T. 
Co~e. Gen. )4gr.; R. M. Warren, Pur. Agt.j 
A. E. Wright, Pub. Dir.; A. H. Vaughan, Chiet 
Bngr. . f I PRODUCTS: Heat treating, electrac and ue 
fired furnaces. 

ELECTRIC VACUUM CLEANER CO., INC., 
17.34 Ivauhoe Rd. Cleveland, 0. 

PERSONNEL: J. Tutcur, Pres. & Gen. M~.; R. 
B. Wilson, V. Pres. & Sales Mgr.; V. M. 
Cannon, Sec:y. & Treas.; H. M. Richmond, 
Pur. Agt.; E. A. Hamala, Pub. Dir.; H. T. 
Lang, Chief Bngr. 
PRODUCTS: Bearings; Vacuum cleaners; Auxil­
iary motors. 

BLBCTROL, INC., 
85 Grand St., ~ton, N.Y. 

PERSONNEL: W. R. Rotiinson, Pres.; B. N. 
Ashton, V. Pres. & Chief Bngr:.; R. B. Criddle, 
V. Pres. & Gen. Mgr.; F. I. Bertsch, Secy. & 
Treas.; E. B. Shumate, Sales Mgr. & Pub. Dir.; 
L. Edwards, Pur. ARt.; W. F. Curtis, Pers. Dir. 
PRODUCTS: Hydraufic controls and assemblies. 

BLBCTROLINB CO., 
4121 S. LaSalle St., Chicago Dl. 

PERSONNEL: A. A. Berndt, Pres.; H. S. Sines, 
V. Pres.; H. C. Nycunt, Chief Bngr. 
PRODUCTS: Fittings. 

ELECTRONIC LABORATORIES, INC., 
122 W. New York St., Jndianapolls, Ind. 

PERSONNEL: N. R. Kevers, Pres. & Pub. Dir.; 
W. W. Garstang, V. Pres. & Sales Mgr.; B. A. 
McAllen, SCCY.; T. D. Scheidler, Treas.; W .. J. 
Lochhead, Pur. A~·i... W. P. Hahn, Pers. Dtt.; 
M. R. Krasno, Chtef !!<ngr. 
PRODUCTS: .Airyort equipment;_ DY.namoto~; 
Indirect bghtmg systems; Radios; Mts­
cellaneous. 

ELECTRONIC SPECIALTY CO., 
.3456 Glendale Blvd., Los ADgeles, Calif. 

PERSONNEL: D. A. Marcus, Gen. Mgr.; S. K. 
Babcock, Chief Bngr. 
PRODUCTS: Radios. 

THE ELWELL-PARKER ELECTRIC CO., 
4205 St. Clair Ave., Cleveland, 0. 

PERSONNEL: S. K. Towson, Pres. & Gen. Mgr,_; 
W. A. Meddick, V. Pres. & Sales Mgr. • W. 
Stage, Secy.; W. E. Homi&'t Treas.; W. F. 
Avery, Pur. Agt.; S. Kiser, Pers. Dir. · C. B. 
Cook, Pub. Dir.j C. E. Cochran, Chid ·Engr. 
PRODUCTS: TrucKS. 

ENDICOTT FORGING & liO'G. CO., INC., 
192.3 North St., Endicott, N.Y. 

PERSONNEL: A. L. Kent, Pre!·i A. W. Schaefer, 
Secy. & Sales Mgr.; C. A. Murray, Treas. & 
Pur. Agt. 
PRODUCTS: Forgings. 

ENGEL AIRCRAFT SPBCIALTms, 
Boz 697, Escondido, Calif. 

PERSONNEL: T. H. Engel, Gen. Mgr. 
PRODUCTs: Basic materials and .fabrications; 
Collector rings, cowls, streamlines; Cowlings; 
Cylinder deflectors, baffies, brackets; Exhaust 
mManifolds; Fittings; Heaters; Machine tools; 
. anifolds; Aluminum and steel parts; Stamp­
tnKs; Tools. 

CHARLES ENGELHARD, INC., 
90 Chestnut St., Newark, N.J. 

PERSONNEL: C. Engelhard, Pres., Treas. & Gen. 
Mgr.; C. B. Mitchell, V. Pres.; J. H. Laub, 
SeCy.; A. W. Taber, Sales Mgr.; W. 0. Kunze, 
Pur. Aslt.; T. Koehn, Pers. Dir.; ]. Kremer, 
Chief E"ngr. 
PRODUCTS: Instruments. 

ENGINEERING & RESEARCH CORP., 
Riverdale, Md. . 

PERSONNEL: L. A. Wells, Pres.; M. W. Kang, 
V. Pres. & Secy.; W. G. Carroll, Treas.; J. N. 
Dean, Gen. Mgr.; B. P. Scully, Pur. ARt.; 
J. B. ~chardson, J?ers. D,ir.; P. C. Wrigbt, 
Pub. Dtr.; F. B. Wetck, Chtef Bngr. 
PRODUCTS: Machinery and machine tools; 
Propellers a~d propeller parts; Power driven 
gun turrets; Radar equipment. 

BNGIS EQUIPMENT CO., 
.310 "S. Mi~ Ave., Chicaso, m. 

PERSONNEL: J. P. Steindler, Pres.; B. J. 
Schneider, V. Pres. & BCCY.; M. Stcindler, 
Treas. 
PRODUCTS: Instruments; Steel parts. 

BRIE RESISTOR CORP.1 
640 W. 12th St., Bne!...Pa. 

PERSONNEL: G. R. Fryling, J:'rcs. • W. H. Fry­
ling, V. Pres. & Sales Mgr:.i J. E. Dieteman, 
Seciy., Treas. & Pur. Agt.; r-. Gallagher, Pers. 
Dir.; A. K. Shenk, Pub. Dir.; B. B. Minnium, 
Chief Engr. 
PRODUCTS: Plastic parts. 

ERTEL MACHINE CO., lndianaPC!liS Ind. 
PERSONNEL: J. C. Ertel, Pres.; C. B. Enochs, 
Gen. Mgr.; J. C. Ertel III, Salea Mgr. 
PRODUCTS: Bushings; Engine valve parts. 

ESSICK MANlJII'ACTURING CO., 
1950 Santa Pe Ave., Los Angeles, Calif. 

PERSONNEL: B. Essick, Gim. Mgr. . . 
PRODUCTS: Aircraft armament; Airport equip­
ment; Engine mounts; Landing gears; Alumi­
num and steel parts; Seats; Stamping'!i. Sub­
assemblies; Tail wheel assemblies; Tanks; 
Miscellaneous. 

THE BSTBRI.INB-ANGUS CO., INC., 
P. 0. Boz 596, Indianapolis, Ind. 

PERSONNEL: D. J. Angus, Pres.; A. J. Weber, 
V. Pres. & Gen. Mtrr.; J. T. Casebourne, Secy. 
& Pur. Agt.; R. J. Kryter, Treas. & Sales Mgr. 
PRODUCTS: instruments. 

EX-CELL-O CORP., 
1200 Oakman Blvd., Detroit, Mich. 

PERSONNEL: P. Huber, Pres. & Gen. Mgr.; T. 
M. Olson, V. Pres. & Sales Mgr.; J. K. Fulks, 
V. Pres.-Mfg.; H. G. Bixby, Secy. & Treas.; 
F. D. Sicklesteel, Pur. Agt.; F. Boucher, Sr., 
Pers. Dir.; H. L. J. Humphrey, Pub. Dir.; G. 
D. Stewart, Chief. En_gr. 
PRODUCTS: Bushings; Fittings; Machine tools; 
Aluminum, magnesium and steel parts. 

THE EXACT WEIGHT SCALE CO., 
944 W. Fifth Ave. Columbus, 0. 

PERSONNEL: K. B. N;;/, V. Pres. & Tr!!as.; 
W. A. Scheurer, V. Pres.-Sales; S. L. Bnggs, 
SCCY.; T. Hamilton, Pur. Agt.; T. B. Flanagan 
Chief Engr. 
PRODUCTS: Seales. 
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TOOL ROOM CHECKING 

CHECKING PRODUCTION GAGES 

PROCESS INSPECTION 

LABORATORY AND RESEARCH 

PRODUCTION INSPECTION 

CHECKING MASTER GAGES 

CHECKING PURCHASED PARTS 

ON ARRIVAL 

~ 
SHEffiELD 

PRECISION PRODUCTS 

lnternalgages 

Precision 5 inch Sine Bar 
Electrichek 

M ulticheks 

Precislonaire: 

Thread Checking Attach­
ment fer Visual Gages 

Air Gages 

Thread Lead Checking 
Instrument 

Universal External Meas­
uring Instrument 

Universal Internal Meas­
uring Instrument 

Checkmatic 

N itrigages, Cylindrical and 
Taper Plugs and Rings 

Nitrigages, Thread Plugs 
and Rings, Straight and 
Taper 

G uidegage 

Nitrigages, Pipe Thread 

Indicator Plug Gage 
Indicator Snap Gages 
Double End Thread Ring 

Gage Helder 
Thread Measuring Wires 
Length Gages, Adjustable 

Limit 
Adjustable Limit Plug 

Gages 

Snap Gages, Adjustable 
Limit 

Spline and Serration Gages 

Special . Gages 
Woodruff Keyway Gages 

Vibration Frequensy Meter 

THE SHEFFIELD CORPORATION 

* * * ~~~ {j/uo. u.s.A. . * * * 
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THE FAPNIR BEARING CO., 
Booth St., New Britain, Conn. 

PERSONNEL: M. Stanley, Pres:.i. S. M. Cooj)er, 
Secy.; A. G. Way, Treas.i.Jt· 1<.. Searles, Gen. 
Mgr.t£• C. F. Stanley, Sales Mgr.t!f· P. Knowles, 
P~. • ; G. J. Ely, Pers. Dlr.; .tt. R. Reynolds, 
Chtef ngr. 
PRODUCTS: Bearings. 

FAHLIN MANUFACTURING CO., 
1121-23 Wilkes Blvd., Columbia, Mo 

PPERSONNELH B=-~;.!ahlinS . , Pres.; J, M. Allton, v: 
Mres.; • .......,, ecy.; A. T. Driscoll, Gen. 

gr. 
PRODUCTS: Propellers and propeller parts. 

FAIRBANKS, MORSE & CO. 
600 S. lWchJpn Ave., Chrc;ago m. 

PBRSONNBL: R. H. Morse, Pres • A C Dodge 
~·~·Ashcraft, V. Pres.; S. T. Klddoo ·v Pres' 
Pur.~:; F. C. DierkS, Secy.; F. J.'Hewip: 

PRODUCTS: Electric generating sets· Turbine 
pumps; Scales; Magnetos. ' 

FAIRCHILD AVIATION CORP., 
P 88-06 Van Wyck Blvd., Jamaica, N. Y. 
E~:o~: 1: ~ 'igsH~ .• Pres.; E. Robinson, 
M : c· Lres., .• • arnson, V. Pres. & Sales 
R.~: D~~·C:~;J. ~· Hewlet.t, Treas.; 
~ • R. W. B or gr.'"-J. E. Katser, Pur. 
Pub' Db-. G R.,OV::• Pers •• uu.; H. K. Yulke, 

RadPRo~uCTs': ciuneras~~a~':aeti!~iiustrumcnts· 
10 compasses. • 

FARNHAM MANUFACTURING CO. 
P 1646-1654 Seneca St. Buffalo N. Y. 
E~ ~ \;· Boutet Pres. & Treas.; A. 
M F" • • res.; E. L. Keenan, Secy . .; ~· 
Ensr.mnegan, Pur. Agt.; P. Dubosclard, Cnief 

PRODUCTS: Machine tools. 

F~~~GBAM CO., INC., 
PERSONNEL' N wnn. · . 
Mgr.; c. Hltch~ck· ?1ckenng, Pres. & ~en. 
S. Redway v p • • Pres. & Sales Mgr., A. 
Bryant s~ . p Mes.D& M~. Mgr.; G. C. 
Burton' Pur Agt" A" S rew, Jr., Treas.; C. E. 
Busk, Pub ·Dir ·~ Adteeves, Pers. Dir.; T.V. 
Chief Engr: . v. Mgr.; R. A. North, 

Buffalo N.Y. 
-tf;:ONNBL: A. G. Kessler, V. Pres. & Gen. 
PRODUCTS: Machine tools· M' • . 
ment.; Speed reducing g • • 1~· engm~ equlp­
formmg presses; Gear ge~to~~aulsc metal 

FEDERAL A. C. SWITCH CORP 
lZOO Niagara St., Buffalo N y 

PERSONNEL: H. Henry, Pres. & Ges{ M . N 
C. Knapp, Secy. · gr., • 
!?RODUCTS.: Misc. electrical equipment· I u1 
1ng matersals. • ns at-

FEDERAL AIRCRAFT WOBKs 345 
Mississipl'i Dr., MinneapoliS Mu!. N. 

PERSONNEL: F. ]_. Ditter, Owner & Gen Mgr • 
A~ A. Bursch: Sales Mgr.; Pur. Agt."· Pera' 
Dsr. & Pub. Dsr.; E. J. Boucher, Chief Engr · 
PRODUCTS: Ski dollies; Ski riggers· Portable 
engine hoists; Portable propeller handling units. 

FEDERAL LABORATO~~L INC., 
185 41st St., Pittsburg~~ Pa. 

PER59NNEL: R. B. Re~olds, Pres., Gen. ~gr. 
& Chief Engr~ B. H. Barker, V. Pres. & Sales 
Mgr.; H. E. Kau, Secy. & Treas.; J. Brandt, 
Pur. Agt. 
PRODUCTS: Starters. 

FEDERAL MACHINE & WELDER CO., 
Warren 0. 

PERSONNEL: M.S. Clark, Pres. & Gen. Mgr.; 
T. E. Jones, V. Pres.; E. W. Clucas. Secy.; P. 
B. Crt.cfge, Treas.; 0. L. Jacobs, Pur. Agt.; 
C. W. Middlestead, Chief E"ngr. 
PRODUCTS: Resistance welding equipment. 

FEDERAL METAL HOSE CORP~. 
277 Military Rd., Buffalo, n. Y. 

PERSONNEL: H. C. Neff, Pres. & Gen. Mgr.; J. 
L. Yeager, Secy.; K. Lehr, Pur. Agt. 
PRODUCTS: Flexible tubing. 

FEDERAL-MOGUL CORP., Shoemaker & 
Lillibridge Sts., Detroit, Mich. 

PERSONNEL: H. G. Muzzy, Pres.i• D. W. Rodger, 
V. Pres. & Secy.; S.C. Reyno ds, V. Pres. & 
Treas.; E. 0. Jones, sates Mgr.; E. F. Bauman, 
Pur. Ag_t.; D. A. R~d, Pcrs. :pir:.i,. T.J. Marshall, 
Pub. Dk; H. F. Dsxon, Chsef ,ll;ngr. 
PRODUCTS: Bearings; Bushings. 

FEDERAL PRODUCTS CORP., 
1144 Eddy St., Providence R. L 

PERSONNEL: L. C. Tingley, Pres.; F. C. Tanner, 
V. Pres. & Gen. Mgr.; S. B. Re~olds, Secy.; 
C. N. Kingsford, Asst. Treas.; I. A. Hunt, 
Sal~ Mgr. 19: Pu~. Dir:.i,.J· G. <;lunderson, ~ur. 
Agt., C. C. Collsson, rers. Du.; A. Judkins, 
Cliief Engr. . 
PRODUCTS: Precision measuring dial indicators. 

FEDERAL TELEPHONE & RADIO CORP., 
1000 Passaic Ave., E. Newarl!:t. N. ]. 

PERSONNEL: S. Behn, Pres.; C. D • .ttilles, Jr., 
Secy.; W. F. Caltir, Treas. 
PRODUCTS: Radio instrument landing systems; 
Air navigation radio systems; Radios; Radio 
compasses. 

FEDERAL TELEPHONE & RADIO CORP., 
RADIO DIV., ZOO Mt. Pleasant Ave., 
Newark, N. J. 

PERSONNEL: S. Belin, Pres.; H. M. Pease, V. 
Pres.; C. D. Hilles, Jr., Secy.L W: F .. Calti~, 
Treas.; T. M. Douglas, Mgr., Kadso Dsv., E. i. Girard, Sales Mgr.; L. C. Mercier, Pur. Agt.; 

. A. Nelson, Pers. Dir. 
RODUCTS: Airport equipment; Radios; Radio 

compasses. 

FELT PRODUCTS MFG. CO., 
1504 Carroll Ave., Chicago, Ill. 

PERSONNEL: A. Mccklenburger, Pres.; C. A. 
Stroh, Sales Mgr. 
PRODUCTS: Gaskets; Cork, felt, fibre, rubber 
and synthetic parts. 

THE FELTERS CO., INC., 
ZIO South St. Boston, Mass. 

PERSONNEL: L. H. Hansel, Pres. & Gen. Mgr.; 
G. H. Wood, V. Pres.; W. C. King, Secy., Sales 
MgJ". & Pub. Dir.; E. M. Guillaume, Treas.; 
C. V. S. Purdy, Pur. Agt. 
PRODUCTS: Insulating materials; Felt parts; 
Vibration dampers. 

.. 
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(\earer lransmtsston 

Clear, penetrating signals that com­

mand attention! The Shure Super-Cardioid Commu­

nications Microphone makes this possible. Its 

Cardioid pickup pattern, sensitive at the front-dead 

at the rear, rejects 7 3% of all unwanted sounds. 

Its special Speech Response increases intelligi­

bility of signals. At Airports where background noise 

and other acoustic interference is present-use 

a Shure Super-Cardioid for the traffic con­

trol tower and paging systems. 

Shure Brothers are manufacturing Aficrophones 
for the armed forces of the United Natiom. Every effort is 

being put forth i11 engineering and production to 
bast en the day of final victory for the democratic forces. 

SHURE BROTHERS 
Desigmrs and /Haml/aclurers of 

Microphones and Acoustic Devices 

225 West Huron Street, Chicago 
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FENW AL, INC. Ashlaod Mass. 
PERSONNEL: T. L. Fenn, Pres.; W. ]. Turenne, 
V. Pres. 
PRODUCTS: Controls; Fire detector; Thermo­
stitches. 

FERRACUTE MACHINE CO., 
Bridgeton,_ N. J, . 

PERSONNBL: G • .IS. Bass, Pres.t!I· JanVIer, V. 
Pres.; P. Me]l'ers, Secy.; L. Meyers, Tress., 
Gen. Mgr. & Chief EDsr.; C. M. Hobson, Jr., 
Sales Engr.; G. Smith, Pur. Agt.; A. T. Bayfey, 
Pers. Dir. 
PRODUCTS: Presses and press brakes. 

FIBRE CONDUIT CO., Orangeburg, N. Y. 
PERSONNEL: H. J, Robertson, Jr., Pres.; J, R. 
Connell, V. Pres. & Sales Mgr.; F. G. Wehman, 
Sec3'. & Treas.; G. Allen, Pur. Agt.; B. G. 
LeMieux, Chief Engr. 
PRODUCTS: Fibre conduit; Underground con­
duit; Underfloor duct. 

FIRESTONE AIRCRAPT CO., 
Firestone ~·• Akron, 0. 

PERSONNEL: H. S. F1restone, Jr., Pres.; J, L. 
Cohill, V. Pres.; W. Shaw, Sales Mgr. 
PRODUCTS: Motor mounts; Oil seals; Rubber 
accessories; Synthetic rubber parts; De-icer 
shoes for prQPellers; Wood and metal seatsj 
Air sp~gs; Tail wheel assemblies; Tires ana 
tubes; Wheels and brakes; Miscellaneous. 

FIRST AID SUPPLY CO., 
32 W. 22nd St., New York. N. Y. 

PERSC?NNEL: J. Maslan, Pres.; R. R.~din, Secy.; 
G. W1shny, Gen. Mgr.; P. Baer, Ch1ef Engr. 
PRODUCTS: First aid equipment. 

FIRTH-8TERLING STEEL CO., 
MciCeesJI!Irt Pa. 

PERSONNEL: L. G. Firth, Pres. & Gen. Mgr.; D. 
G. Clark, V. Pres.; C. G. Krapf, SecY..j H. R. 
Huemme, Tress.; A. B. Corbin, Sales Mgr:.i. H. 
K. Stem, Pur. ~t.; W. F. Rechter, Pers. uir.j 
C. F. Hoffman, Pub. Dir.; M. F. Judkins, Chiet 
Engr. Firthite Div. . 
PRODUCTS: Cutting tools; Carbides; Sintered, 
high speed, stainless and tool steel. 
FISCHER SPECIAL MFG. CO., 

446 Morcan St. Cincinnati, 0. 
PERSONNEL: F. H. Fischer, H. F. Fischer, 
Ppartners; C, H. Gross, Sales Mgr.; F. Wehking, ur. Agt, 
PRODUCTS: Screw machine products. 

FISCHERdR'S SURFA-BAVER, INC., Paddock 
., & B & 0 R. R., Cinclmuiti 0, 

PERS~NNEL: H. Fischer Pres. & Gen. Mgr.; H. 
TD. F1scher, V. Pres.; E. B. Fischer, Secy, & 

reas. 
PRODUCTS: Cleaning solvetlts, 
FISHER FURNACE CO., 

5535 N. Wolcott ~ve. Chicago m. 
PERSONNEL: W. P. Martm, Yr., Pres.&: Treas.; 
K. D. Hoke, V. Pres. & Ge11, Mgr.; E. Pan­
kratz, SeQY. & P!1f. Act.; P. J, Myall, Sales 
Mgr.; B. Bell, Ch1ef Engr. 
PRODUCTS: Furnaces; Blowers; Burners, 
FISHER RESEARCH LABORATORY, 

1961 Universi~ Ave., P. 0. Box 356 
Palo Alto Calif. ' 

PERSONNEL: G. R. Fisher, Owner; T. Brown, 
Treas.; C. Fisher, Gen. Mgr.; R. Adams, Sales 
Mgr.j 0. M. McCoy, Pur. Agt,; C. Soderquist, 
Chiet Engr. 
PRoDUCTs: Radios; Radio compasses. 

FITCHBURG GRINDING MACHINE CORP. 
Falulah Rd., Fitchburg, Mass. 

PERSONNEL: G. S. Gould, Pres., Gen. Mgr. & 
Pub. Dir.; j. Cushing, Sale!' Mgr.; ]. ]. Healey, 
Pur. Agt.; C. A. Hall, Ch1ef Engr. 
PRODUCTS: Machine tools. 

GEORGE J. FIX CO., 
2413 Commerce St., Dallal!,t Tex. 

PERSONNEL: G. J, Fix, Sr., Pres.« Gen. Mgr.; 
L. M. Dorman, Sales Mgr.; G. J, Fix, Jr., Chief 
Engr. . G 
PRODUCTS: Bearings; Bushings; Chams; ears; 
Sprockets; Universal joints. 

FLEETWINGS, INC., Bristol, Pa. 
PERSONNEL: F. deGanalll, Pres.; C. deGanalll, 
I. S. Wilson, V. Pres.; C. Nielsen, Compt.; 
A. Thompson, Contracts Mgr.;_ W. E. Strang, 
Pers. Dir,; P. F. Biklen, Pub. D1r.; R. W. Ayer, 
Chief Engr. bl' 
PRODUCTS: Hydraulic controls and assem 1es1· Aluminum, plywood and steel parts; Contra 
valves. 

FLEX-0-TUBE CO., 
750 14th St. Detroit, Mich. 

PERSONNEL: J, L. Ward, Pres. & Sales 1\.lgr&.; 
R. DeTamble, V. Pres.;]. H. Conn, Sec:{. 
Treas:.l. B. T. Shute, Gen. Mgr.t~·CoWyka,CPh~efr. 
Agt.; u. Fredericks, Pers. Dir.; .N. uty, 1 
Engr. d bl' PRODUCTS: Hydraulic controls an assem 1es; 
Flexible oil and fuel tubing. 

FLOTATION SYSTEMS, INC., 
4031 Goodwin Ave. Los Angeles, Calli. 

PERSONNEL: J, 0. Henry, Pres.; F. E. Kalte, V. 
Pres. & Pers. Dir.; H. D. Dargert, Secy. & 
Treas,j_ L. E. Sowden, Pur. Agt.; T. Gregory, 
Chief JSngr. • I' 
PRODUCTS: Airport eqwpment; Fue 1ng systetns. 

THE FOLMER GRAFLEX CORP., 
Rochester, N. Y. 

PERSONNEL: N. L. Whitaker, Pres. & Gen. 
Mgr.; C. H. HB.lller, V. Pres. & Treas.; H. A. 
Schumache!'1 V. Pres. & Sales Mgr.; G. C. 
Whitaker, v. Pres.; J, E. B. Murphy, Secy.; 
C. J, Krembel, Pur. Agt.; M.S. Murp!ly: Pers. 
Dir.; W. H. Field, Pub. Dir.; V. E. Wh1tman, 
ChiefEngr. 
PRODUCTS: Aerial cameras; Misc. hardware; 
Sub-assemblies. 

FOOTE BROS. GEAR & MACHINE CORP., 
5225 s. Western Blvd., Chicag~m. R 

PERSONNEL: W. A. Barr, Pres. & Get!. gr.; • 
G Davis, V. Pres. & Pub. Dir.; A. MackmR anB, v: Pres.· J, R. Fagan, Secy. & Treas.; . • 
Moir,s;;les Mgr.& ChiefEngr:.i.. W.H.Johnson, 
Pur. Agt.; R. Mathers, Pub. Ulr. . . 
PRODUCTS: Landing gears; Misc. engme equip­
ment; Steel parts; Propellers and propeller 
parts; Miscellaneous. 

THE FOOTE-BURT CO., ClevelandJ. 0. 
PERSONNEL: T. H. Doan, Pres . .i W. F. jjabcock, 
V. Pres.; S. E. Gro!BJ Sec}',,« Treas.; W. 9· 
Winship, Pur. Agt.; .M. C. W1ckham, Pub. D1r, 
PRODUCTS: Machine tools. 

THE J. B. FORD SALES CO., . 
Biddle Ave., Wyandotte, M1ch. 

PERSONNEL: C. B. Robinson, Pres. & Gen. 
Mgr.;W. F. Torrey, V. Pres.;W. M.Cole,Sales 
Mgr, . d 
PRODUCTS: Cleaners and cleanmg compoun s, 

• 
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"- fo r accomplish ing mo re tha n seemed reas o nable or poss ib le o ye a r ago" - the 

me n and wom e n of Sola r Aircra ft hove re ceived the Army- Na vy Production Award. 

Proud ly will th is p e nnant fly - on insp iration to greater a chieve me nt. 
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THE FORIIUCA INSULATION CO., 
4614 Spring Grove Ave., Cinclmlati, 0. 

PBRSONNBL: D. J, O'Conor, Pres. & Secy.; W. t Gebhart, Treas.; J, R. Wbite, Sales Mgr.j 
• H. Heltbrink, Pur. Agt.; G. H. Clark, Chlet 
ngr. 

PRODUCTS: Plastic parts. 

FORSYTH :METAL GOODS CO., 
129 Elm St. Bast Aurora, N. Y. 

PERSONNEL: W. H. Blake, Pres.; G. E. Blake, 
Treas. 
PRODUCTS: Exhaust manifold flanges; Stamp. 
ings; Flexible tubing. 

THE FOSTORIA PRESSED STEEL CORP., 
Fostoria, 0. 

PERSONNBL: R.J. Carter, Pres., Treas. & Gen. 
~gr.; C. W. MclJaniel, V. Pres., Secy, & Pub. 
D~r.; E. L. Bates, Sales Mgr.; R. L. Hill, Pur. 
~.; W. S. Crandall, Chief Bngr. 
PRODUCTS: Airport drying and lighting equip.. 
~ent; De-icer equipment; Non-magnetic plane 
lights. 

THE FOUR WHEEL DRIVE AUTO CO., 
Clintonville, Wise. 

PERSONNBL: W. A. Olen, Pres.&: Gen. Mgr.; 
1. D. CottonJ.. V. Pres.t~S. H. Sanford, Secy.; 
D.J. Rohrer, neas.; R • .11.. Schmidt, Sales M!Jf.; 
L. l>inkowsky, Pur. Aat.; F. Dans, Pcrs. D1r.· 
EF. M. Higgins, Pub. Dir.; H. B. Dodge, Chief 

ngr. 
P!WDUCTS:. Refueling units; Crash trucks; 
Airport mamtensnce and snow removal units. 

FOWLER AIRCRAFT CO., 
4642 Cass Blvd., San Diego, Calif. 

PERSONNEL: H. D. Fowler, Owner; Mrs. H. D. 
Fpowi-;.r.:...Treas.; S. Kousens, Supt.;]. Fischer, 
ur.~ •• 

{PRODUCTS: Fittings; Machine tools; Parachute 
rames; Stampings; Sub-assemblies. 

S. G. FRANTZ CO., INC., 
161 Grand St., New York, N. Y. 

PERSONNBL: S. G. Frantz, Pres. & Treas.; F. 
HS • Boyd, V. Pres. & Sales Mgr.; G. E. Gibson, ecy. 
PRODUCTS: Filters. 

FRAY lliiACHINE TOOL CO 
P 515 W. Windsor Rd., Glendale Calif 

BRSONNBL•J H Richa ds ' • L Hales V "p • • O rW, Pres. & Gen. Mgr.; 
• • · res.i • • Weyman Secy &: 

e~'i:1·:k~~- Wol ard, Pur. Agt.; F. Pollon, 
PRODUCTS: Machine tools. 

FRAZAR & CO • .r. LTD., 
301 Clay ~:st..,_ San Francisco Calif 

PERSONNEL: E. W. J.<razar, Pres • 0 'c H~ e 
V. Pres.; B. Hassler, Sales Mgr:' • • 8 n, 
PRO~UCTS: qleaners and cleaning compounds· 
Rad1os; Radio compasses. • 

FREEDMAN BURNHAM ENGINEERING 
CORP.~.,. 659 E. Sixth St., Cincinnati o 

PERSONNEL: u. L. Freedman, Pres.; B 'M" 
Wallenstein, V. Pres. f!c Pur. Aat. • vi. E: 
Burnham, V. Pres. & Ch1ef Engr.; S. S. Freed­
man, Secy. & Treas. 
PRODUCTS: Propellers and propeller parts. 

JULIEN P. FRIEZ & SON$, DIV. BENDIX 
AVIATION CORP., Taylor Ave., Tow­
son, Md. 

PE;RSO~EL: B. A. Best_ Asst. ~cfc L. L • 
Friez, D1v. Gen. Mgr.; u. McCo , Sales 
Mgr.j W. C. Curran, Pur. Agt.; R. R. Chappell, 
Chiet Engr. 
PRODUCTS: Aircraft annament; Airport eq_uip­
ment; Cameras; Controls; Instruments; Sub­
assemblies; Ventilating and air conditioning 
equipment. 

FUEL INJECTION CORP., 
Getty at Keating, Muskgon Mich. 

PERSONNEL: L. Wegusen, Pres.; G. L. Lund­
borg, V. Pres., S~y. & Gen .. Mgt".; C. F. HigiJ, 
V. Pres., Sales Mgr. & Ch1ef Engr.; H. W. 
Harper, Treas. 
PRODUCTS: Carburetors. 

W. P. FULLER & CO., 135 N. Los Angeles 
St., Los Allgeles, Calif. 

PERSONNEL: H. B. Wilson, Gen. Mgr.; M.G. 
McKinlay, Sales Mgr.; H. L. Acker, Chief 

~~uCTS: Paints, varnishes and finishes. 
Engine primers. 

THE FULTON SYLPHON CO., 
Knoli:Ville Tenn. 

PERSONNEL:]. V. Giesler, Pres.; C. N. Myn­
derse, V. Pres. & Gen. Mgr:.i W. S.D. Woods. 
Secy.; R. S. Reynolds, Jr., ·J:reas.; F. C. Cross, 
Sales Mgr.; E .. c. Silver, Pur. Asrt.; W .. S •. 
Fowler, Pers. D1r.; E. D. Rogers, 1>ub. D1r.; 
W. L. Chandler, Chief Engr. 
PRODUCTS: Aircraft armament; Controls; In­
struments; Misc. engine equipment; Control 
valves; Ventilating and air conditioning equip. 
ment. 

G 

THE G & 0 MANUFACTURING CO. 138 
Winchester Ave., New Haven, Conn. 

PERSONNBL: A. J. Verdi, Pres • .i. V. Carangelo, 
V. Pres.:?· I. N"ewton, Secy.; '-'· Oppe, Treas. 
&: Gen. Mgr.j H. E. Benevento, Pur. Agt. 
PRODUCTS: Oil coolers; Radiators. 

THE GABRIEL CO., 
1407 E. 40th St., Cleveland, 0. 

PERSONNEL: J. H. Briggs, Pres. & Gen. Mgr.; 
L. W. Klein, V. Pres., Sates M_gr. & Pub. _Dir.; 
C. R. Weller, Secy. & Treas.; G. E. McAllister, 
Pur. Agt:l C. B. Kurtz, Jr., Pers. Dir.; E. L. 
Beecher, ~.,;hie£ Engr. 
PRODUCTS: Hydraulic controls &: assemblies; 
Landing Gears; Shock struts and cord. 

THE GAERTNER SCIENTIFIC CORP. 
1201 Wrightwood Ave., Chicago, IlL 

PERSONNEL: W. Gaertner, Pres., Treas., Gen. 
Mgr. & Sales J.l4.gr.LS. Jacobsobn, V. Pres.; J. 
M.an~el, Secy.b• y. ueCancg, Pur • .t\gt,;_ L. W. 
H~gglnS, Pub. 1r.; P. F. Meyn, Chuif Jj;ngr. 
PRoDuCTS: Oxygen regulators; Flowmeters; 
Masks; Oxyl{en tanks; Bail-out cylinders; High 
altitude testmg equipment; Toolmaker micro­
scopes; Micrometer slides. 
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Light weight1 stable dimensions1 resistance to cor­
rosion1 make Formica an important material in air­
plane construction: Insulation for electrical circuits1 
pulleys1 bushings and spools for cable control1 in­
strument panels and identification plates1 and in the 
Pregwood grade, for propeller parts and air frame 
members. 

CONTROL PULLEYS 
The largest single item in Formica production for 
the aviation industry is control pulleys. These are 
made in the complete range of standard sizes ac­
cording to Army and Navy specifications/ and in 
types with anti-friction and plain bearings. 

INSTRUMENT PANELS 

Formica instrument panels may be printed, 
engraved, stamped or printed with Auores­
cent inks which are brightly legible in black 
or invisible light. Instruction and identifica­
tion plates may be produced in black letter­
ing on a white background or vice-versa. 

PREGWOOD PROPELLER BLADES 
Pregwood is a special grade of Formica 
made by impregnating thin plywood 
with thermosetting '"'ins and vulcanii· 
ing it into a strong, hard, homogeneous 
material, from blocks of which pro-
peller blades and propeller parts are 
machined. The material is also used fo, 
edge strips to hold fastenings, where 
one section of • plywood structure 
bulls up against the next. 

THE FORMICA INSULATION COMPANY 
CINCINNA Tl, OHIO 
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GALENA OIL CORP., 
440 Culvert St., Cincinnat!.t 0. 

PERSONNEL: H. M. Hart, Pres.; H. H. Morris, 
V. Pres.; E. H. Shepherd, Pur. Agt.; G. L. 
Service, Pub. Dir.; L.A. Calkins, Chief Engr. 
PRODUCTS: Lubricating oils and greases. 

GARDNER-DENVER CO., Quincy, ID. 
PERSONNEL: H. G. Myers, Pres. & Gen. Mgr.; 
E. F. Schaefer, V. Pres.; G. H. Gubbins, Secy.; 
L. H. Stout, Treas.; R. ]. MacFarland, Sales 
Mgr. & Chief Engr.; E. j. Maloney, Pur. Nrt.; 
B. B. Gooch, Pers. Dir.; B. P. Spann, Pub. Oir. 
PRODUCTS: Air compressors; Pumps. 

GARDNER MACmNE CO., Beloit, Wise. 
PERSONNEL: W. P. Leishman, Pres., Pers. Dir. 
& Sales Mgr.; I. R. Shue, V. Pres.; C. W. 
Thompson, Secy.; F. V. Halstead, Pur. Agt.; 
H. B. Nielsen, Pub. Dir. 
PRODUCTS: Machine tools. 

GARDNER PROPELLER CO., 
215 Harlem Ave., Forest Park m. 

PERSONNEL: W. H. Gardner, Chief Engr. 
PRODUCTS: Propellers and propeller parts. 

THE GARLOCK PACKING CO., 
Palmyra, N. Y. 

PERSONNEL: G. L. Abbott, Pres., Treas. & 
Gen. Mgr.; C. R. Hubbard, V. Pres.; R. M. 
Wp aples,1Secy.; G. W. Cadwallader, Pur. Agt.; 

. BArnMo d, Sales Mgr.;_R. j. Hinkle, Pub. Dir.; 
J. . cClain, Chief .~J;ngr. 
PRODUCTS: Gaskets; Oil .seals; Aluminum, 
leather, rubber and synthettc packings. 

THE GASKET MANUFACTURING CO., 
324 Venice Blvd. Los Angeles, Calif. 

PERSONNEL: L. B. Van De Car, Gen Mgr · E 
A. Kellenberger, Sales Mgr. · ·• · 
PRODUCTS: Gaskets. 

GEAR GRINDING MACmNE CO 
3901 Christopher, Detroit, Mi'c;h. 

PERSONNEL: C. N. Macdonald, Pres.; D. W. R. 
Macdonald, V. Pres.; M. Scheimer, Secy. & 
Treas.; A. W. Rudel, Sales Mgr.; M. R. King, 
Pur. Agt.; I. Gruenberg Chief Engr 
PRODUCTs: Machine toois. · 

GEM SmNE PRODUCTS CO., 
1213 W. 59th St., Chicago Dl 

VPERSP om:mL: G. E. Mortenson, Pr~s.;'A. Stake, 
. res., 0. Stake, Seey. 

PRODUCTS: Cleaners and cleaning compounds. 

GENE~L ABRASIVE co: INC 
Ntagara Falls, N.Y. ' ·• 

PERSONz:!EL: A. V. Parker, Pres., Gen M & 
Pers. Dtr.; R. Macdonald, Jr. v p S:· c 
Lockwood, Secy.; H. A. Rich~otid r¥·• : 
A. ]. Sandorff, Sales Mgr. E J J:o.i· reas., 
Pur. Agt.; R. P. Trott, C~ief Etigr: tcholson, 
PR<;IDt!CTS: Abrastve grams for blastin d 
pobshmg. g an 

GENERAL AIRCRAFT EQUIPMENT INC 
South Norwalk, Conn. • ·• 

PERSONNEL: C. M. Torrey, Pres. & Gen Mg . 
C. B. H. Deller, V. Pres.; S.M. Loomis se:-• 
& Treas. ' y. 
PRODUCTS: Aircraft armament; Ammunition 
~ox~s and counter~; Bomb ~acks· Collector 
rmgs, cowls, streambnes; Cowlings; Stampings· 
Sub-assemblies; Oxygen and electrical systems! 
Gun controls; Flame damping exhausts. ' 

GENERAL AIRCRAFT SUPPLY CORP., 
Detroit City Airport, Detroit, Mich. 

PERSONNEL: L. F. ~ygmunt, Pres.; P. Altman, 
V. Pres.; H. L. Mitchell, Secy. & Treas.; G. 
Reidy, Gen. Mgr. 
PRoDUCTS: Airport equipment; Basic materials 
and fabrications; Batteries; Clamps; Cleaners 
and cleaning compounds; Control sticks and 
wheels; Covers; Fasteners; Fire extinguishers; 
First aid equipment; Flares; Gaskets; Landing 
and navingation lights; Paints, varnishes and 
finishes; Parachutes; Plastic parts; Piston 
rings; Propellers and propeller parts; Protective 
clothing and equipmen!;, Radios; Spark }>lugs; 
Tail wheel assemblies; 1 ires and tubes; Tools; 
Wheels and brakes. 

GENERAL ARMATURE CORP., 
Lock Haven, Pa. 

PERSONNEL: Lou Mervis, Pres., Treas. & Gen. 
Mgr.; M. B. Mervis, V. Pres.; M. G. Mervis. 
Secy.; Leonard Mervis, Sales Mgr.; A. C. 
Potratz, Pur. Agt.; ]. A .. Petrunak, P~rs. Di.r./· 
G. K. Warner, Pub. Dtr.; J. F. Culhn, Chte 
Engr. 
PRODUCTS: Dynamotors; Generators. 

GENERAL AVIATION EQUIPMENT CO., 
INC., 61-73 Mary St., Ashley, Pa. 

PERSONNEL: V. C. Bell, Pres.; J. M. Faehnd· 
rich, V. Pres., Treas. ~ Gen. Mgr.; H. W . 
Conroy, Secy.; C. P. Ell10tt, Pur. Agt. 
PRODUCTS: Aluminum, fibre, plastic and steel 
parts; Control pulleys. 

GENERAL BRONZE CORP.:.r 24-19 Tenth 
St., Long Island City, 1'1. Y. 

PERSONNEL: W. P. Jacob, Pres.; E. Peremi, V. 
Pres.; I. L. Martin, Secy. & Treas.; C. C. 
Moran, Sales M!P'.; H. Me~er, Pur. ~t.; C. 
Samson, Pers. Dtr.; H. L. Kmg, Pub. Dtr.; A. 
Danielsen, Chief Engr. 
PRoDuCTS: Aluminum and bronze castings; 
Sub-assemblies. 

GENERAL CONTROLS CO., 
801 Allen Ave., Glendale, Calif. 

PERSONNEL: W. A. Ray, Pres. & Chief Engr.; 
A. W. Ray, V. Pres.; E. T. Howard, Sales Mgr.; 
H. E. Callahan, Pur. Agt.; C. E. Wilson, Pub. 
Dir. 
PRODUCTS: Controls; De-icer equipment; Hy­
draulic controls and assemblies; Engine prim­
ers; Control valves; Ventilating and air condi­
tioning equipment. 

THE GENERAL DETROIT CORP., 
2272 E. Jefferson Ave., Detroit, Mich. 

PERSONNEL: C. K. Huthsing, Pres. & Treas.; 
E. A. Warr!'ln, V. Pres.; R. L. Bradc:n, Sec:!'.; 
A. A. Morns, Plant Supt. & Pers. Dtr.; F. D. 
Bacon, Sales Mgr. & Pub. J:?ir.;_C. J, Thoman, 
Pur. Agt.; C. W. Floss, Chtef ~ngr. 
PRODUCTS: Fire extinguishers. 

GENERAL DROP FORGE DIV. OF BROWN­
LIFE GEAR CO., 1738 Elmwood Ave., 
Buffalo,N.Y. ' 

PERSONNEL: C. A. I?ana, PreS.j, W. B. Brll}"ley, 
V. Pres.; J. V. Mehck, Secy. Ill: Treas.; W. B. 
Breyley, Jr., Plant Mgr.; B. Herman, Pur. 
Agt.; J. Gallagher, Pers. Dir.; J, H. Chandler, 
W. Hopson, Chief Engrs. 
PRODUCTS: Castings and forgin8ll. 

r!,;.• 
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OUR FACILITIES 
FOR WAR WORK 

INCLUDE 
Complete foundry equip­
ment for non-ferrous metals1 
heat trubnent, alumill6ng • . 
Fabricating shops for sheet 
and plate, Including weld­
Ing and spraying equip­
ment. 

ARMY-NAVY "E" AWARD 

GENERAL .BRONZE 
CORPORATION 

LONG ISLAND CITY, N.Y. 

DETROIT 

sss 

JACKSON 

KENT-MOORE ORGANIZATION, INC. 

EQUIPMENT CORPORATION 

Specialists in 
LANDING GEAR & HYDRAULIC EQUIPMENT FOR AIRCRAFI' 

LONG ISLAND CITY • NEW YORK 
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GENERAL ELECTRIC CO., 
Schenectady, N. Y. 

PERSONNEL: G. SW()pe, Pres.; E. 0. Shreve, V. 
Pres.; C. H. Lang, V. Pres. & Apparatus Sales 
Mgr.; ]. C. Miller, Mgr. Aviation Div.; R. S. 
Peare, Pub. Mgr. 
PRODUCTS: Generators; Motors; Switches; 
Controls· Radios; Voltage regulators and 
relays; instruments; Magnetos; Armament; 
Cabin superchargers; Superchargers. 

GENERAL ENGINEERING CO., 
785 Hertel Ave., Bufflllo, N.Y. 

PERSONNEL: W. Johndrew, T. H. Speller, Part­
ne!"Si 0. F. Johndrcw, Sues MRJ".; E. D. 
Walliams, Pur. Agt.; J. A. Randolph, Chief 
En gr. 
PRODUCTS: Machine tools. 

GENERAL MANUFACTURING CO 
6430 Farnsworth Ave., Detroit, Mich. 

PERSONNEL: F. C. Hossie, Pres. & Gen. Mgr.; 
HT. F. Marsh, Secy. & Sales Mgr.; I. A. Unger, 

reas. 
PRODUCTS: Machine tools. 

GENERAL RADIO CO., 
30 State St., Cambridge Mass 

PERSONNEL: M. E!l5tbam, Pres.: E. H.' Locke, 
V. Pres. & Pers. Dar.; H. B. Richmond, Treas.; 
A. E. Thleasen~Sales Mgr.; W. H. Sherwood, 
BPur.kA.Rt.; C • .IS. Worthen, Pub Dir · C T 

ur e, ~ngrg._ Mgr. · ·' · • 
PRODUCTS: Noise and vibration meters; 
Stroboscopes; Radio test equipment. 

THE GEOMETRIC TOOL CO., 
New Haven Conn. 

PERSONNEL: G .. s. Tracy, Asst. Sales Mgr. 
;.~~~: Dae heads; Taps; Thieading 

E. A. GERLACH CO 
P 3567-71 sem-R s~t. Philadezhia Pa. 

ERSONNEL• R G. Gerl ' 
T. W. Cleeiand, SBies Mgr.' Pres. Treas.; 
PRObDU~: Engine point stripping and de­
car omzmg compounds. 

GILBERT & BARXBR MFG CO 
PERSO!iJI~e\1: Mass. • ·• 
T. c. O'Doameil, v P~pe,. Pres. & . Gen. Mgr.; 
& Treas.; G. MacDonai~··J'· H: Balls, V. J:?res. 
Sales M~.; H. D. Foss • ~-1 !!·.<a Leuatch, 
Pers Dar· R B Wh"t p' ,tl810., • mla, 
Grimmeis~. Chief En 1 e, ub. Dir.; H. 0. 
PRODUCTS: Fueling fdr'!_: • · 
ters and strainers· Stamarpoa: esqwpmentj ~d-

' Ptngs, ub-assemohes. 
OHN W. GILLETTE & . co 

901 Stephenson Bid n'' • • 
PERSONNEL: J. W. Gillette''} etro1t, Mach. 
PRODUCTS: Protective cloth" r., Pres. • 
Sound deadening materials~-(;~f eql uapment; 
strument coverings, • P o stery; In-

GISHOLT MACHINE CO 1399 B 
ingtonAve. Madison~Wisc • Wash-

PERSONNEL: G. H. Johnson, Pres.; H S 
Johnson. Jr., A. B. Morey.'-V. Pres • G • M. 
Class, V. Pres.-Engrg.; G. JS. Gerno~ s· : 
H. J. Homewood, Treas.; C. K. S~aff~l'd.' 
Gen. Mgr.; F. L. Ch~man, Sales Mgr. R x' 
Newton, Pur. Agt.j J. Tooney, Pers. ":bir"· J" 
Hazlewood, Pub. Dar. ·• · 
PRODUCTS: Balancing machines; Turret and 
automatic lathes. 

·----T-·_--,:_-·..=-..:."!7.·"- - ___ .... __ 

GLENN-ROBERTS CO., 
1009 Fruitvale Ave., Oakland, CaUl. 

PBRSONNEL: G. G. Glenn, Pres.; P. A. Cllr· 
rothers, Secy:,i ]. E. VosbiU'gh, ~es Mgr.;.J. 
C. Weaver, .t'ur. Agt.; D. C. Girard, Chat'( 
Engr. 
PRODUCTS: TransConner type an: welders. 

THE GLIDDEN CO., 
11001 Madison Ave., Cleveland, 0. 

PERSONNEL: A. D. Joyce, Pres.; R. H. Hors· 
burgh, V. Pres~ C. M. Kolb, Secy.; J. A. 
Peters, Treas.; u. P. Joyce, Gen. Mgr.; J. L. 
Noon, Sales Mgr.; l· M. Stadter, Pur. ~.; 
C. L. Cole, Pers. Dir.; P. L. Lotz, Pub. Dar.; 
0. F. Shobe, Chief Engr. 
PRODUCTS: Cleaners and cleaning compoundsj 
Insulating' materials; Paints, vamisties ana 
finishes; Dopes; Lacquers; Thinners. 

GLOBE STEEL TUBBS CO., 
Milwaukee Wise. 

PERSONNEL: W. C. Buchanan, Pres. & Gen. 
Mgr.; F. J. O'Brien, V. Pres. & Sales Mgr.; G. 
0. Ross, Secy. & Treas.; A. Korsan, Pur. Agt.; 
G. W. Walzer, Pers. Dir.; H. K. Ihrig, Chief 
Engr. 
PRODUCTS: Steel parts: Tubing. 

GODDARD-JACKSON CO., 
935 Santa Fe Ave., Los Angeles, Calif. 

PERSONNEL: A. C. Goddard, Pres. & Gen. 
MgJ".; A. E. Fouts, V. Pres. & Sllles Mgr.; M. 
L. Hilands, Secy. & Treas.; P. E. Boyd, Pur. 
Agt. 
PRODUCTS: Bearings; Roller chain and sprock­
ets; Hose clamps and hose fittings. 

THE GOGGLE PARTS, CO., 
Blackstone Bldg., Cleveland, 0. 

PERSONNEL: W. R. Paterson, ]. D. Hill, Part­
ners. 
PRODUCTS: First aid equipment; Protective 
clothing and equipment. 

THE B. F. GOODRICH CO., AERONAUTI-
CAL DIV., Akron, 0. 

PERSONNEL:]. L. Collyer, Pres.; G. W. Vaught, 
V. Pres.; S.M. Jett, Secy.; L. L. Smith, Treas.; 
G. E. Brunner, Gen. ~gr.; J. S. PedlerJ.Sales 
Mgr.; A. D. ~oss, Dar. of Pur.; C. V. M?les­
worlh, Pera. Dar.; H. W. Maxson, Pub. D1r. 
PRODUCTS: De-icer equipment; Gaskets; Oil 
seals; Rubber and synthetic parts; Shock 
struts and cord; Tanks; Tires and tubes; 
Tubing; Vibration dampers; Wheels and brakes. 

GOODYEAR AIRCRAFT CORP. Akron, 0. 
PERSONNEL: P. W •. Litchfield, Pres.; E. J. 
Thomas, P. E.· Ht'""'Leroy, R. DeYoung, K. 
Arnstein, V. Pres.; H. E. Blythe, V. Pres. & 
Gen. Mgr.; z. C. Oseland, Treas.; H. L. Hyde, 
Secy.; L. A. Murphy, Pur. Agt. 
PRODUCTS: Airplane parts; Wheels and brakes. 

I 
. ·I 
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RUNNING LAMP 
ASSEMBLY 

TYPE A-8 
SINGLE CONTACT 

Air Corps Drawing 
3784962 

Air Corps Spe cification 
94-32116 

Weight-. 188 lbs . com­
plete (without bulb) 

Overall she­
length 3 1/a" ; 
width 17/ 8 "; 

height 2 112"· 

·oiL TANK 
VENT VALVE 

To impose pressure In oil 
tank and prevent air fa­
don all from returning to 
system. After desired 
pressure built up In tank, 
excess Is returned to crank 
case for venting through 
crank case breather sys­
tem. Return valve pre­
vents vacuum developing 
In oil tank. Wt. 14 oz.-
21{4" dlam. x S'h" length 
overall. 

DOME LAMP 
ASSEMBLY 

TYPE A-2 
Air Corps Drawing 

3482946 
Air Corps Specification 

94-3201S 
Wclght-.5 16 lbs. com• 

plete (without bulb) 
Overall size­

length 61ft G" approx.; 
dlam. 47/1 "; depth 2%-l''· 

OIL DILUTION VALVE 
Electra-magnetic valve de· 
signed primarily far dllu· 
tlon of engine all with gas­
aline far Instant starting 
in cold climates. Available 
for 12 to 24 volt systems. 
Wt. 12'12 oz.-1 1'\," dlam. 
x 3•/1 " length ~verall. 

SIGNAL LAMP 
ASSEMBLY 

DOUBLE CONTACT­
Air Corps Drawing 

39A2822 
SINGLE CONTACT­
Air Corps Drawing 

39A2823 
Weight~.062S lbs . com­

plete (without bulb) 
Overall size­
length 27/8"; 

diameter l ·,.'lo". 

ANEROID VALVE 
To eliminate fuel cavita­
tion by maintaining' the 
correct pressure In the 
fuel system far all flight 
conditions. Wt. 1 lb., 2 
oz.- 41/4" x 5" overall 
size. 

Me make many .... ther precision Instruments, lamps, and 
actessorJes far all types alrtraft. Write for data, prices. 

STan DQIR , 
"'~" ....... 7 

STANDARD AIRCRAFT PRODUCTS, Inc., Dayton, Ohio 

{

General Aircra ft . Produces , Inc. , 1831 Graybar Bldg., New York City 
Sales 0 ffices Hartwell Aviation Supply Co., 3-1 17 Crenshaw Blvd. , Los Angel es, Calif. 

L. M. Payne Company, Inc., 4 17 Curtis Building, Detroit , Mich igan 
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GOODYEAR TIRE & RUBBER CO., 
Akron 0. 

PERSONNEL: E:_ J. Thomas, Pres.; R. S. Wilson, 
P: E. H. Ler(Jy, C. Slusser, H. E. Blythe.J .. M. 
Linforth, J. E. MaylJ V. Pres.; W. D. S"hdts, 
Secy.; Z. C. Oselana, Tress . .;. V. R. Jacobs, 
Mgr. Aeronautics Dept; R. ~. Wilson, Sales 
Mgr.; E: H. Brooks, Pur. Agt.; R:· S. Pope, 
Pers. D1r.; L. E. Judd, Pub. D1r.; H. A. 
Planner, Cnief Engr. 
PRODUCTS: Barrage balloons; Flotation gear; 
Rubber boats and rafts; Life vests; Parachute 
11_ack boats; Bullet seal fuel and oil tanks; Hose; 
Engine mounts; Floats, skiis; Gaskets; Hose 
clamps and hose fittings; Landing gears; Life 
saving equipment; Rubber and syntlietic parts; 
Protective clothing and equipment; Seats; •rail 
wheel assemblies; Tires and tubes; Tubing; 
Vibration dampers; Wheels and brakes; 
Miscellaneous. 

GEORGE GORTON MACHINE CO., 
1331 Racine St., Racine, Wise. 

PERSONNEL: F. C. Kinney, Pub Dir 
PRODUCTS: Machine tools. • • 

GOULD & EBERHARDT, INC., 
433 Fabyan Place Newark, N. ]. 

PERSONNEL: F. L. Eberhardt, Pres. & Gen. 
EM~.j U. Eberhardt, V. Pres. & Tress.; H. 

uernardt, Secy. & Pur. Agt.; G. E. ~ies, 
Spales MSI:.; W. F. Zimmermann, Chief Engr. 

RODUCTS: Machine tools. 

GOULD STORAGE BATTERY CORP., . 
35 Neoga St., Depew, N.Y. 

:ERSONNEV L: A. H. D~ggett, Pres.; H. G. 
ames~-. • Pres. & Gen. Mgr.; C. R. Bachman, 

Secy.; .!!;. F. Cary, Treas. • ]. C. Sykora, Sales 
Wgr·iJ.· J. Suttell, Pur. A.;;t.· R. D. Thomas, 
cfi'i~ E~~~· C. Cragg, Pub. bir.; J. L. Rupp, 
PRODUCTS: Batteries. 

THE GOVRO-NELSON CO., 
p 1931 Antoinette, Detroit, Mich. 

ERSONNBL: y. Gauvreau, Gen. Mgr. 
PRODUCTS: Aircraft engine parts; Drilling units. 

THE GRAHAM MFG CO INC 
P 47 Bridge St., East Greenwich R I 

ERSONNEL• J C B W ' • ' 
&. Gen. Mgr.;·K:R:D ashf.ums, Pres., Treas. 
PRODUCTS: Tools. unne • ecy. 

L. F. GRAMMES & SONS INC 
Allentown Pa. • ·• 

PERSONNEL: F. Weindel Jr. Pres & T 
R Lamont V Pres. w d' J · reas.; 
L.' D. Kiechel, Sales Mgr: J ·A ·~hauefr, Sepcy.; 
Agt. · ·• • • a er, ur. 
PRODUCTS: Fasteners; Mise hard 
strument dials and panels: Rad.ware; In­
Instruction plates. ' IO panels; 

GRANBERG EQUIPMENT, INC 
1308 67th St., Oaklazi.d, Cai'if. 

PERSONNEL: A .. J. Granberg, Pres. & Chief 
Engr.; R. W. Lmdsay, V. Pres. 
PRODUCTS: Gasoline and oil meters, pumps and 
separators. 

GRATON & KNIGHT CO., 
356 Franklin St., Worcester, Mass. 

PERSONNEL: A. N. Bennett. Pres. & Treas.; 
G. L. Abbott, V. Pres. & Sales Mgr.; C. 0. 
Martindale, Secy.; M. C. Howarth, Gen. Mgr.; 
G. A. Barnard, Pur. Agt.. 
PRODUCTS: Oil seals; Leather and synthetic 
parts. 

G. A. GRAY C0.1 
3611 Woodourn Ave., Cincinaati, 0. 

PERSONNEL: H. Marx, Pres.; A. Marx, V. Pre>~. 
& Gen. ~gr.; A. Zuest, Secy. & Treas.; ]. E. 
Doran, Sales Mgr.; R. Jeggle. Pur. Agt.; E. 
Henke, Pers. Dir.; J. Walter, Chief Engr. 
PRODUCTS: Machine tools. 

GRAY RADIO CO., West Palm Beach Fla. 
PERSONNEL: F. E. Gray, Owner & Chid Engr.; 
G. H. De Shazo, Gen. Mgr. & Pur. Agt. 
PRODUCTS: Radio telephone equipment. 

GREAT WESTERN STEEL CO. INC., 
1011 E. 61st St. Los Angeles, CalH. 

PERSONNEL: C. G. Hoyland, Pres.; F. X. 
Moore, V. Pres.; R. A. Moore, Secy. & Treas. 
PRODUCTS: Tool and special steels. 

THE GREIST MFG. CO., 
Blake St. New Haven, Conn. 

PRODUCTS: Steel parts; Stamping&. 

GRIMES MFG. CO., 
515 N. Russell St., Urbana, 0. 

PERSONNEL: W. G. Grimes, Pres. & Treas.; C. 
Grimes, V. Pres.; N. Black, Secy.iP· 0. Prin~z. 
Gen. Mgr.LL. B. Moore, Sales M_Br. & Ch1ef 
Engr.; K. uumell, Pur. Agt.; J. Davis, Pers. 
Dir. 
PRODUCTS: Landing and navigation lights. 

GRINNELL CO., INC., 
260 W. Exchange St., Providence, R. I. 

PERSONNEL: R. Grinnell, Pres.;]. D. Fleming, 
V. Pres., Gen. Mgr. & Sales Mgr.; R. T. Clapp, 
Secy.; L. W. Jones, Treas.; C. P. Riegger, Pur. 

~~·DUCTS: Castings and forgings; Pittir.gs. 

GROB BROTHERS, Grafton, Wise; 
PERSONNEL: B. Grob, T. Grob, Partners & Gen. 
Mgrs.; L. W. Rothe, Pur. Agt. 
PRODUCTS: Machine tools. 

GUARDIAN ELECTRIC MANUFACTURING 
CO., 1621 W. Walnut St., Chicago, Dl. 

PERSONNEL: F. F. Rowell, Pres.; F. F. Rowell, 
Jr., V. Px;es. & Sales Mgr.; J. 1. Rowell, S~y.; 
W. H. Kirk, Treas.; W. RoweU, Pur. Agt., M. 
Rowell, Pers. Dir.; C. Bowman, Pub. Dir.; M. 
Nelsen, Chief Engr. 
PRODUCTS: Aircraft armament; Bomb rack 
controls; Control sticka and wheels; Switches; 
Instruments; Electrical sub-assemblies; Mis­
cellaneous. 

GUIBERSON DmSEL ENGINE CO., 
1000 Forest Ave., Dallas, Tex. 

PERSONNEL: S. A. Guiberson, Jr., Pres.; A. 
Guiberson, G. G. Guiberson, Exec. V. Pres.; 
H. S. Zane, Jr., V. ~res.LR. D. W:allis, Secy. & 
Treas.LC. M. Hudgms, J:'ur. Agt.., F. H. Lock­
wood, J:'ers. Dir. & Pub. Dir.; W. M. McLaurin, 
Chief Engr. 
PRODUCTS: Collector rings,,eowls, streamlines; 
Cowlings; Cyl!nder defl.~rs, baBies, brackets; 
Exhaust mamfolds; ·J.>ftifltfolds; Tools. 

. i 
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W, & L. E. GURLEY, Troy, N.Y. 
PERSONNEL! C. I. Day, Pre!· & Gen. Mf[l'.; E. 
H. BettsLY· Pres.; H. M. Dtbert, Secy., Treas. 
& Sales .Mgr.; H. C. Larson, Chief Engr. 
PRODUCTS: Navigation instruments. 

THE EDWIN F. GUTH CO., 
2617 Washington Ave., St. Louis, Mo. 

PERSONNEL: E. F. G"uth, Pres.; J. B. Guth, V. 
Pres.; F. E. Guth, Secy. & Pu&. Dir.; 0. D. 
Guth, Treas. & Chief Engr.; G. S. Watts, Gen. 
Mgr. & Sales Mgr:.i,. R. M. Strada!, Pur. Agt.; 
A. C. Steck, Pers. uir. 
PRODUCTS: Airport equipment; Ammunition 
boxes and counters; Indirect lightin_B systems; 
Landing and navigation lights; Stantpings; 
Ventilating and air conditioning equipment. 

H 

C. M. HALL LAMP CO., 
1035 E. Hancock Ave., Detroit, Mich. 

PERSONNEL: W. F. Anklam, Pres . .i B. D. 
Granger, V •• Pres.; G. A. Haire, Segr. ~ Treas.; 
]. W. Schmitt. Sales M~.; ]. A. Jantsse, Pur. 
~.; C. W. Anklam, Chief Engr. 
PRODUCTS: Airport equipment; Ammunition 
boxes and counters; ClamJ)S; Cylinder de­
fiectors, bafiles, bracll:ets; Disconnect _plugs; 
Termioa~j Misc. electrical equipment; Flares; 
Indirect ughting systems· Landin¥. and oavi­
ption ligh~; Panels; R;dio & igmtion shield­
mg; Stantpmgs. 

THE HALL MFG., CO., 
1600 Woodland Ave., Toledo 0. 

~RSO~LA.: E. A. Hall, Pres.; R. P. Hall, V. 
sfe:84 s8l J_owers, Secy. & Treas.; G. W. 
WmtB. es gr.b· W. C. KQPfman, Pur. Agt,l• 
E • eard, Pers. ir.; R. S. Beverlin, Cfiie ngr, 
PRqDUCTS: Valve and valve seat grinding 
eqUipmellt, 

HAMILTON STANDARD PROPELLERS 
~J:'·soL~ED AIRCRAFT CORP.: 

PERSONNEL· 's A St t., E. Hartford, Coon. 
Elli S 1 • M. • ewart, Gen. Mgr.; H. M. 

s, a es gr.; C. F. Baker Asst Chief 
Ensr.,;, H.~· Beh, Asst. Treas. • R.. W. Russell, 
Asst. ;::;ecy., A. Wolz, Pur ARt . N v Cl ts 
Adv. & Pub. Mgr .• w T. 8 ;• · · emen , 
visor; E. Martin, Engr'. M eebe, Pers. Super­
PRODUCTS: Propellers. g gr. 

THE HAMILTON STEEL CO 
E. 131st and Taft Ave. Cleveland 0 

PERSONNEL: H. K. Hamilton 'Pres • D C y 
Pelt, V. Pres.; W: C. ThompSon T~~· &'G an 
Mgr.; E. W. Smtth, Pur. Agt ' • en. 
PRODUCTS: Carbon and alloy steels, 

HAMILTON-WADE CO., 
52 Haverhill. S~., Brockton, Mass. 

PERSONNEL: J, Chr1Btte, Pres. & Treas · F A 
Fisher, V. P!'es._. Sales Mgr. & Pur. 4ijt, · · 
P~ODUcTs: Bmdmgs; Welts; Glass run channels· 
Gtmps; Wtndlace. ' 

HAMMOND MACHINERY BUU.DBRS, 
INC., 1686 Douglaa Ave., Kalamazoo, 
Mich. 

PERSONNEL: L •. Hammond, P.res. & Gen. Mgr.; 
A. T. Vander Lmde, S. H. Mill~, Sales EJ!BI'!Lj 
R. N. Shaw, Pur. Agt.; H.]. KtDgSbury, Chiet 
Engr. 
PRODUCTS: Grinders; Surfacers; Lathes; Finish­
ing machines. 

HANDY & HARMAN, 
82 Fulton St., New York, N. Y. 

PERSONNEL: G. H. Niemeyer, Pres.; R. H. 
Leach, V. Pres.; H. W. Spaulding, SecY,.·i H. 
W. Boynton, Treas.;J. W. Colgan, Sales Mgr.; 
F. T. VanSrckel, Pub. Dir. 
PRODUCTS: Silver and silver alloy. 

liA.NlUFIN MANUFACTURING CO., 
621-631 S. Xolmar Ave., Chicq:o, DL 

PRODUCTS: Machine tools. 

HANSON-VAN WINXLB-MUNNING CO., 
Church S!:, Matawan, N. J. 

PERSONNEL: V. w. Todd, Pres.; C. W. Yl!rger, 
Exec. V. Pres.i_ L. M. Hague, V. Pres.-Sales; 
G. Todd, V: .l:"res.-Eosrg.; N. Todd, Secy.; 
N. A. MunntDB, Asst. Treas.; R. J. Malkmus, 
Pur. Agt.j T. S. Byrne, Pers. Dir.; ]. Vander­
Voort, Puo. Dir. 
PRODUCTS: Cleaners and cleaning compounds. 

HARBOR PLYWOOD CORP., 
Hoquiam Wash. 

PERSONNEL: E. W. Daniels, Pres.; H. F. Wise, 
Secy.b· B. Sjblom, Pur . .Agt.; M. S. Munson, 
Pub. ir. 
PRODUCTS: Plywood parts. 

HARDMAN AIRCRAFT PRODUCTS, INC., 
12324 Center St., Sonth Gate, C&lif. 

PERSONNEL: F. Hardman, Pres. &·<;:hief Bngr.; 
A. C. M!Ulk~, V. Pres.; E. I. ~amtlton, S~.; 
J. R. Pa~ge, Treas.; T. F. Hamilton, Gen. Mgr.; 
A. Turner, Pur. Agt:.i,. W. 0. Payne, Pers. Dir ; 
R. S. Elliott, Pub. uir. · 
PRODUCTS: Ammunition boxes and counters; 
Bomb racks; Clamps; Collector rings, cowls, 
streamlines; Cowlings; Cylinder deflectors, 
bafiles, bracketsi Engine mounts; Exhaust 
manifolds; Alummum, magnesium and steel 
parts; Seats; Tanks. 

HARDMAN, PECK& CO., 
524-542 W. 52nd St. New York, N. Y. 

PERSONNEL: E. A. Schmitt, Pres. & Gen. Mgr.; 
M. B. Colwin, V. Pres. & Pers. Dir.; H. F. 
Hagemeyer, Secy. & Sales Mgr.; M. Barile, 
Treas.; J. Aptacy, Pur. Agt.; J, Sauerland, 
Chief Engr. 
PRODUCTS: Plywood parts; Propellers and 
propeller parts; Laminated wood parts for 
planes or gliders. 

THEHARDWABE SPECIALTIES MFG. CO., 
125 Bruce Ave., Stratford, Coon. 

PERSONNEL: J. ]. Zimmer, Pres . .i E. Zimmer, 
Secy., Gen. Mgr., Sales Mgr. 12 Pur. Agt.; 
S. Zimmer, Treas.; A, I. Zimmer, Chief Engr. 
PRODUCTS: Basic materials and fabrications; 
Controls; Control sticks, and wheels; Covers; 
Cowlings; Engine mouP,;ts; Fittings; Landing 
gears; Misc. hardware; Aluminum, magnesium 
and steel jlarts; Shock struts and cord· 
Stampings; Sub-assemblies. 



DIRE T RY E TI sGr 

Below: Part of a battery of 
A W A Grinders shipped to 
Ford for P. & W. engine pro· 
duction. 

In airplane engine production and maintenance HALL ECCENTRIC 
Valve Seat Grinders han been adopted beause of t.he Aner precision 
and Rnlsh obtained with greater speed. Here b a partial lbl of HALL 
users: FORD (Prall a Whitney Engines), PACKARD (Rolls·Royce 
and Ma.rlne Ensine1), BUICK (P. a W. Enslnu), CHEVROLET (P. & 
W Englnu), ELEaRO-MOTIVE CORP., PRATT & WHITNEY 
(Canada).l. PRATT a WHITNEY (Australia), WRIGHT (Canada), 
GUIBER:.ON Diesel Engine Co., LYCOMING, RANGER, 
MENASCO, CONTINENTAL, PAN-AMERICAN AIR· 
WAYS, PENNSYLVANIA CENTRAL AIRLINES, · 
ROLLS-ROYCE (E.nsland) ARMSTRONG-SIDDELEY 
(England), DeHAVILAND (Enslond), U. S. AIR CORPS, 
U. S. NAVY, U.S. TANK CORPS, R. A. F. , R. C. A . F. 

Alright: HALL AWA Unl· 
versa! Dual type ECCENTRIC 
Grinder ul up for wet grind· 
ins val ve suts In Allhon 
e ngine . 

At left: HALL AWA 
Universal Dual type 
Grinder shown above set 
up lor wet grinding of 
seals in radial cylinders . 

Right: HALL 
ECCENTRIC 
Grinder as built 
lor Packard air­
plane and marine 
engine produc­
tion . 

Left: A W wei type EC­
CENTRIC Grinder. Made 
in production and service 
types. Operator con 
11 blind" grind valve seats 
to finest prechion ond Rn ­
ish without losing lime by 
repealed grinding and 
gouging operations. 

Left: E. J. A. ECCEN­
TRIC Grinder for pro· 
ducllon or service of 
valve seats located deep 
In In-line cylinders. 

Right: HALL 
Model BOA Wet 
Type Valve Re· 
facer . 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 scats. 

WRITE FOR CATALOG 
Write lor catalog or put your particular grinding 
problem up to HALL Engineers u scores of 
others have done. 

THE HALL MANUFACTURING CO., TOLEDO, OHIO, U. S. A. 



DIRECTORY SECTION 

HARDWICK, mNDLE, INC., 
40 Hermond St. Newark, N. J. 

PERSONNEL: A. H. Hardwick, Pres .• Sales Mgr. 
& Pub. Dir.; R. Golden, V. Pres.; J. A. Greene, 
Secy. & Trens.; W. R. Davis, Gen. Mgr.; H. 
Moffett, Pur. ARt.; G. Krohn, Pers. Dir.; 
D. Hastings, Chiel Engr. 
PRODUCTS: Resistors; Rheostats. 

HARLOW AIRCRAFT CO. 
620 E. Valley Blvd., Alhambra Calif. 

PERSONNEL: H. F. Keenan, Pres.; F. Der Yuen, 
V. Pres. & Gen. Mgr.; ~· E. Addicott, Jr., V. 
Pres., Secy. & Pub. Dtr.; E. L. McCreary, 
Treas.; ). T. Arenz, Pur. Agt.; M. H. Gray, 
Pers. Dtr.; D. C. Mendenhall, Chief Engr. 
PRODUCTS: Covers; Cowlings.i. Engine mounts; 
Aluminum and steel parts; ::.ub-assemolies. 

HARRINGTON & RICHARDSON ARMS 
CO., 320 Park Ave., Worcester, Mass. 

PERSONNEL: J. Clark, Jr .. Pres.; F. A. Smith, 
V~Pres. & Gen. Mgr.; H. C. Walsh, Secy.; 
0. L. Stanhope, Asst. Trens.; P. A. Warren, 
Pur. Agt.; F. Devlin, Pers. Dir.; J. Smith, 
Chief Engr. 
PRODUCTS: Flare pistols. 

THE HARRIS CALORIFIC CO., 
5501 Cass Ave., N. W., Cleveland, 0. 

PERSONNEL: L. Campbell, Jr., Pres. & Gen. 
Mgr.; J. T. Feighan, V. Pres.; J. R. Milligan, 
Secy. &: Treas. 
PRODUCTS: Gas welding and cutting equip­
ment. 

HARRIS PRODUCTS CO., 
5105 Cowan St. Cleveland 0. 

PERSONNEL: A. D. Harris, V. Pres.; B. M. 
Kent, Secy., Treas. & Gen. Mgr.; W. E. Hall, 
SBalades Mgr.; J. J. Jicha, Pur. Agt.; D. T. 

r ley, Chief Engr. 
~RODUCTS: Bearings; Rubber bushingR; Vibra­
tton dampers. 

HARRISON RADIATOR DIV., GENERAL 
MOTORS CORP., Lockport, N. Y. 

PERSONNEL: F. M. Hardiman, Gen. Mgr.; G. 
r·ftejleyk.Comtfct.; LJ.. Schneider, Sales Mgr.; 
Rei. ·M:. ms, ers. gr.; K. F. Covert, Pub. 

PRODu~: Parachute flares; Radiators; Control 
valves, Otl coolers; Backfire screens. 

THE HART MANUFACTURING CO 
110 Bartholomew Ave., Hartford, Conn. 

PERSONNEL: G. H. Hart, Pres.; E. E. Legge, V. 
Pres. & Gen. M~.; P. H. Hensel, Secy. & 
Treas.; J. W. C. Prtce, Sales Mgr. & Pub. Dir., 
R: B. StlliTl!P: ~ur. Agt.; {· T. Heaton, Pers. 
Dtr.; S. C. Wtlhams, Chie Engr. 
PRODUCTS: R.emote control switches· Electric 
con~rols; Swttches; Relays; Misc. 'electrical 
equtpment; Motor starter relays. 

THE HARTFORD MACmNE SCREW CO 
476 Cajlitol Ave., Hartford Conn ., 

PERSONNEL: H. E. Penfield, Pres.; J. A. T~ylor 
V. Pres. & Gen. Mgr.; W. McCarroll, Secy. & 
Sales Mgr.; A. R. GJ:ane, T;Teas.; D. T. Bacon, 
Pur. Agt.; P. B. Fttzpatnck, Pers. Dir. E 
Grimmeisen, ChiefEngr. ., · 
PRODUCTS: Fasteners; Fittings; Misc. hardware· 
Misc. engine equipment; Screw machin~ 
products. 

-....,;~~:::=--..-:-·~':::"_ ---- ----------------------~--

HARTZELL PROPELLER CO.!. DIV. OF 
HARTZELL INDUSTRIE;,, INC., 
Piqua, 0. 

PERSONNEL: R. :-l. Hartzell, Pres. & Gen. Mgr.; 
G. W. Hartzell, V. Pres.; R. Reck, Secy.; R. V. 
Hartzell, Trens.; R. W. Zimmerlin. Sales Mgr.; 
M. C. Wright, Pur. Agt.; W. E. Balliet, Pers. 
Dir.; F. J. Chnrnvny. Chief Engr. 
PRODUCTS: Propellers and propeller parts. 

HARVEY MACmNE CO., 
6200 Avalon Blvd., Los Anl!eles, Calif. 

PERSONNEL: L. M. Harvey. Pres.; L.A. Harvey, 
V. Pres.; H. Gratz, Secy.; A. Grossman, Treas.; 
E. W. Farrow, Sales Mgr.; R. Wolff, Pur. Agt.; 
D. Coleman, Pers. Dir.; E. Casler. L. Stear­
man, G. Greene, Engrs. 
PRODUCTS: Aircraft armament; Ammunition 
boxes and counters; Bomb rocks; Collector 
rings. cowls, streamlines; Control sticks and 
wheels; Cowlings; Misc. electrical equipment; 
Engine mounts; Exhaust manifolds; Engine 
pre-heaters; Instruments; Machine tools; 
Aluminum parts; Propeller parts; Radios; 
Radio compasses; Stampings; Sub-assemblies; 
Tanks. 

HARVEY RADIO LABS. INC., 
447 Concord Ave. Cambrid_ge~.Mass. 

PERSONNEL: F. Lyman. Jr., Pres.; R. t1. Vacca, 
V. Pres. & Chief Engr.; G. E. Moorehouse, 
Sccy.; G. J. Gregory, Pers. Dir. 
PRODUCTS: Radios. 

HARVEY-WELLS COMMUNICATIONS, 
INC., North ~ Southbridge, Mass. 

PERSONNEL:J. M. wells, Pres. & Treas.; C. 
A. Harvey, . Pres.; R. A. Mahler, Sect. & 
Gen. Mgr~ D. W. Vecchio, Pur. Agt.; · . K. 
Edwards, l:"'ers. Dir.; H. E. Allen, C6.ief ngr. 
PRODUCTS: Radios and quartz crystals. 

HARVILL CORP., 6251 W. Century Blvd., 
Los Ang_eles, Calif. 

PERSONNEL: F. M. Hoefler, Pres.; W. G. 
Stratton, Secy. & Treas.; D: R. Taylor, Pur. 
Agt.; G. C. Jaynes, P,ers. Dtr.; P. R. Jordan, 
Pub. Dir.; A. A. Turton, Chief Engr. 
PRODUCTS: Castings and forgings; Controls; 
Fittings; Hydraulic controls and assemblies; 
Misc. hardware; Misc. engine equipment· 
Aluminum, magnesium, plastic and plywood 
parts; Pumps; Seats; Control valves; Engine 
valves and valve parts. 

HASKELITE MANUFACTURING CORP., 
208 W. Washington St., Chicago.!. m. 

PERSONNEL: G. R. Meyercord, Jr., l:"'r~. & 
Gen. Mgr. · F. M. Curran, V. l>res.; V, S. 
Barnes, V. Pres. & Sales Mgr.; 0. H. Basquin, 
V. ·Pres. & Chief Engr.; ]. Harrington, Secy. 
H.· B. Dunton, Trens.; P. V. Atkinson, Pur. 
Ag1:. 
PRODUCTS: Plywood parts. 

JOHN HASSALL, INC., 
394 Oakland St., Brooklyn} N. Y. 

PERSONNEL: T. B. Smith, Pres.; • Smith, V. 
Pres.; W. W. Smith, Secy. & Pur. Agt:; ]. H. 
Hassall, Treas.; E. F. Karnes, Pub. Dtr. 
PRODUCTS; Rivets; Nails. 

HATHAWAY INSTRUMENT CO., 
1315 S. Clarkson St., Denver, Colo. 

PERSONNEL: E. R. Wiseman, Pur. Agt.; C. M. 
Hathaway, Chief Engr. . 
PRODUCTS: Strain-measuring_ . and recordmg 
equipmentj Oscillographs; Fhght analyzers; 
V G recoraers. . 

.r, 



SHEET STEEL 
up to y,(" thick and non 
ferrous met.als of greater 
thickness, formed or Aat, 
are cut with the greatest 
of ease by the High 
speed Machine shown 
above (Model GH). 
Delivers over 2 miles of 
sawblade travel per 
minute. 

DihE T RY E "TI X 

CAST IRON and a va­

riety of sawing can be 

accomplished in jig-time 

with the Type GY-1 

,- _., 

ALUMINUM-MAG­
NESIUM CASTINGS 

.) 

Type G-1, at left, offers 

the fastest known means 

for removing gates and 

risers. Standard machine 

has 19" capacity beneath 

the guide. May also be 

had with 32" or larger ca­

pacity, as shown, for han­

dling very large castings. 

Y -Belt motor drive. 

(right). Available in any ..:---"'llili--":11"-~ll..l 
3:1 speed variation from 

100:300 to 1000:30.00 

blade feet per minute. 

DIES can be sawn with the Type 24M in a small fraction of 
the time required by other methods. Also files and polishes. 
Available in 24" and 36" throat capacity. 

SEND FOR BULLETIN ON THE MACHINE THAT INTERESTS YOU 

THE TANNEWITZ . WORKS, GRAND RAPIDS, MICH. 



DIRECTORY SECTION 

HAYES INDUSTRIES, INC., 
Fem at Wildwood Ave., Jackson, Mich. 

PERSONNEL: C. B. Hayes, Pres. & Gen. Mgr.; 
C. Hollerith. V. Pres. & Sales Mgr.; E. C. 
Hetherwick, Secy., Treas. & Sales MBJ'.; G. B. 
Vase, Pur. Aslt.; F. LeJuene, Chief Engr. 
PRODUCTS: Wheels and brakes. 

HAYES MANUFACTURING CORP., 
Grand Rajllds Mich. 

PERSONNEL: R. W. Clark, Pres. & Gen. Mgr.; 
A. A. Anderson, V. Pr~s.; T. E. Dean, Secy.; J. 
H. Lee, Treas.; L. Pmkowske, Pur. Agt.; P. 
Schriber, Pers. Dir.; B. M. Smiling, Chief 
En gr. 
PRODUCTS: Aircraft armameiit; Ammunition 
boxes and counters; Bomb racks; Cowlings; 
De-icer equi_pment; Engine mounts; Exhaust 
manifolds; Floats, skiis; Parachutes; Seats· 
Stamplngs; Sub-assemblies. ' 

THE HEALD MACHINE CO., 
14 New Bond St., Worcester!.. Mass. 

PERSONNEL: R.N. Heald, Pres.• S. T. Massey, 
V. Pres. & Sales Mgr.~ R. S. Heald, Secy.; R. 
A. Heald, Treas.; G .. C. Bestick, Pur. Agt. • H. 
E •. Johnson, Pers: D1r.; L. A. Hastings, Pub. 
D1r.; W. D. Schm1dt, G. D. Scott Chief Engrs 
PRODUCTS: Machine tools. ' . 

HEATH CO., 
305 Territo.rial, Benton Harbor Mich. 

PERSONNEL: H. E. Anthony, Pres. & Gen. Mgr.; 
D. B. R~. Sales Mgr • R G Cook p 
Allt.; D. S. Elferdink Pers.'Dz;. G. D n\.oodsur. 
Cliief Engr. • · ·• · • .. , , 
PRo~uCTS: Covers; Floats skiis· Aluminum 
plast1c plyWood and ruhb • .'Rad· .• 
wheel assemblies; Windshrefd~· los; Tail 

HElL ENGINEERING co 
12901 Elmwood A •• PERSONNEL· c E H . veG Cleveland, 0. 

Heil, Sales M~.; R.. Keil6 en. Mgr.; H. P. 
PRODUCTS: Electro Ia ·. tter, Pur .. Agt. 
chrome finish and P1 klt.mg, anodlzmg, hard 

P c mg tanks. 

THE HEIM CO., 
46 Sanford St. F-•...a ld C PERSONNEL• L R H '· ...... e • onn. 

A. E. Heim,'V.'Pres. ~~ Pref!. & Chief Engr.; 
Gen. l\1gr. & Pur . .\gt ·• E IJilfd• S~cy:• Trs~·· 
Mgr.; N. Scholl~, Pen: Dir. es- e~m, ... es 
PRODUCTS: Sphencal rod d B bin 
parts; Propeller parts. en s; us gs; S~eel 

HEINEMANN .CIRCUIT BREAKER CO 
Trenton, N.J. ·• 

PERSONNEL: B. S. 13erlin p . K W Wil 
kens, Secy. & Chief Engr ! H r~, H • ·. C• 
Mgr. & Pur. Agt.; E Br;; · • aenru, Gen. 
PRODUCTS: Circuit br~aker~berg, Sales Mgr. 

THE HENDEY MACHINE co 
P 105 SummD er St., Torringt~;, Conn. 

ERSONNEL: • Ayr Pres & Ge 'M E 
Seybold, v. Pres.; i. H.'Mar~iun gs.; · -k 
Treas.; ¥'· J. McCarty, Sales Mgi..; elf-Y·N 
McKenl1!1e, Pur. Agt. &: Pub Dir • H' H. 
Fuessemch, Pers. Dir.· c. Bouilto'n' c·h. r' Engr. • • 1e 
PRODUCTS: Machine tools. 

HENGBR SBLTZBR CO., 
130 B. Hewitt St., Los Angeles, Calif. 

PERSONNEL: I. R. Seltzer, Pres.; B. W. Henger, 
Treas.; C. R. Henger, Gen. Mgr. & Sales Mgr.; 
P. Hough, Pur . .Agt.; R. Barkelew, Chief Engr. 
PRODUCTS: Basic materials and fabrications; 
Bomb racks; Switches; Misc. electrical equip.. 
ment; Aluminum and magnesium pans; 
Tubing. 

HENRY & WRIGHT MFG. CO., 
Hartford, Conn. 

PERSONNEL: F. K. Simmons, Pres. & Gen. 
Mgr.; C. F. Sherman. V. Pres.-Sales; H. H. 
Hilliard, Treas.; R. Whittier, Pur. Agt.; A. 
E. Caserta, Chief Engr. 
PRODUCTS: Machine tools; Tools. 

HERRICK IRON WORKS, 
18th & Campbell StB., Oakland, Calif. 

PERSONNEL: S. G. Herrick, Secy.; M. S. 
Herrick, Treas.; L.A. Peck, Sales Mgr.; E. G. 
Herman, Pur. Agt.i. C. Kehrlein, Pers. Dir.; 
E. 0. Rosberg, Cliier Engr. 
PRODUCTS: Hangar doors. 

ROBERT HETHERINGTON & SON, INC., 
Sharon HIJI, Pa. 

PERSONNEL: C. F. Benzel, Pres. & Treas.; R. 
Hetherington, Sr., V. Pres., Sales Mgr. & P';lb. 
Dir~tJ· D .. Cox, Secy., Gen. M~. & Pers. D1r.; 
R. .ttetherington, Jr., Pur. Agt., J. H. Schell­
man, Chief Engr. 
PRODUCTS: Controls; Switches. 

HEVI DUTY ELECTRIC CO., 
Milwaukee Wise. 

PERSONNEL: H. E. Koch, Pres.; N. Bloye, G. 
A. Chutter, V. Pres.j D. C. Hinstorff, Pur 
Agt.; A. H. Obemdoner, Pub. Dir. 
PRODUCTS: Heat treating furnaces. 

HIGHBRIDGB-INTERNATIONAL CO., 
Morris Hef~ts Station, New York, N.Y. 

PERSONNEL: W. J. Stolz, Prop. 
PRODUCTS: Castings and forB!ngs; Clamps; 
Misc. hardware; Stampings; Developing and 
processing tanks. · 

HILL AIRCRAFT STREAMLINERS CO., 
700 W. Sixth St..t Cinc:fnnati, 0. 

PERSONNEL: J. A. Hill, .t'res.; F. K. Hill,.f?ccy. 
& Treas.; K. W. Abbott, Gen. Mgr.; vv. A. 
Sundquist, Chief Engr. 
PRODUCTS: Cowlings; Wheel pants; Nacelles. 

BILO VARNISH CORP. 
42 Stewart Ave., Brooki)'Jl, N. Y. 

PERSONNEL: C. J. Schumann, Pres. & Gen. 
Mgr.; A. G. SChumann, V. P.res.; W. L. 
Schwaib, Secy., Pur. Agt. & Ch1ef. Engr.; F. 
M. Schumann, Treas.; J. J. Matt1ello, Sales 

Mgr. arnish d fin'sh PRODUCTS: Paints, V es an I CS. 

HOCKADAY-NEWBY AIRCRAFT, INC •. 
68 E. Orange Grove, Burbank, Calif. 

PERSONNEL: N. R. Hockaday, Pres.; H. L. 
Newby, Secy. & Treas. 
PRODUCTS: Engine mounts; Sub-assemblies; 
Tail wheel assemblies. 

HOLE ENGINEERING SBRV;IC~z. 
5901 Fourth Ave., Detro1t, MICh. 

PERSONNEL: H. C. Satterthwaite, ~en. Mg~.; 
E. W. Lemon, Pur. Agt.; E. T. Barnnger, Ch•ef 
Engr. 
PROPUC::TS: Machine tools. 

J 
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........ * ........ 
Manufacturers o.f 

PARACHUTES 

METAL STAMPINGS 

AIRCRAFT 
SUB-ASSEMBLIES 

ORDNANCE 

HAYES MANUFACTURING 
CORPORATION 

GRAND RAPIDS, MICHIGAN 

"Victory through Versatility" ........ ~ ........ 

************** 
AIRCRAFT 

TAPES AND FABRICS 

* A complete line 
o f a ircraft fabr ics and t apes car­
ries the fam ous Thurston Airwing 
label. These p roducts incl ude 
Arm y and N avy specification 
cloths, balloon fabrics, glider 
fabrics, utili ty clo ths, and ligh t­
weight fa brics. Plus a dis t in­
guished group o f ai rcraft tapes 
for a ll p u rposes. 

W. HARRIS THURSTON 
40 W O RTH STREET, NEW YO RK, N.Y . 

************** 

M otor 
H oi:Jt 

MATERIAL HANDLING Equipment 

lncluclin~ Hyclraulical/y Operatecl 

Motor Hoists Spotting Dolli ~s 

Cargo Loading Trail e rs Plan ~ Elevators For assembly lin~ s 

Supercharger Positioning Tables Specially design ~d equipm ~ nt 

LYON -Raymond 
Aircraft Servicing & Production Equipment 

Hydraulic lift trucks, pallet typ~ 
trucks, elevating tables & plat­
Forms, stacking trucks, die and 
shut handling equipment. 

lVril t fo r cotolog S~etion 6. Shows manJ 
applications of m4ttri11l handling m~cbitJII 
fo r Product ion, 1\it~intttumet, Optrotion.s, 
ami Ground Crtw. 

L Y 0 N - Raymond Corporation 
207 Madison St. 

Greene, N . Y. 
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HOLLEY CARBURETOR CO., 
5930 Vancouver Ave., Detroit, Mich. 

PERSONNEL: E. Hollef, Pres & Treas.; B. W. 
Westcott, V. Pres. & Sales Mgr.; J. F. English, 
Secy.; D. W. Candler, Gen. Mgr.; H. C. Webb, 
Pur. Agt.; H.]. Middlcditch, Pers. Dir.; M. ]. 
Kittler, Chief Engr. 
PRODUCTS: Carburetors. 

THE BOLO-KROME SCREW CORP., P. 0. 
Box 98, Elmwood Branch, Hartford, 
Conn. 

PERSONNEL: W. A. Purtell, Pres., Treas. & Gen. 
Mgr.; W. C. Stauble, V. Pres., Secy & Sales 
M~.; H. A. Neff, Pur. Agt., & Pers. Dir.; R. 
H. Young, P_11b. Dir. 
PRODUCTS: steel parts; Internal wrenching 
bolts, 

HOOF PRODUCTS CO., 
6543 S. Laramie Ave., Chicago, Dl. 

PERSONNEL: A. C. Hoof, Pres. & Treas.; H. C. 
Kepner, V. Pres. & Gen. Mgr.; W. H. Eckert, 
Secy"; C. E. Johnson, Sales Mgr. & Pub. Dir.; 
V. H. Eggers, Pur. Agt.; C. A. McJohnston, 
Pers. Dir.; C. B. Seymour, Chief Engr. 
PRODUCTS: Hydraulic controls and assemblies; 
Hydraulic control valves; Governors. 

HOPE WEBBING CO., Providence, R. I. 
PRODUCTS: Tapes and webbings. 

HOUDAILLE-HERSHEY CORP., 2188 Na-
tional Bank Bldg., Detroit Mich. 

PERSONNEL: C. Getter, Pres.; R. F. Peo, D. S. 
Devor, V. Pres.; M. C. Mason, Secy.; G. C. 
Phelps, Treas. 
PRODUCTS: Engine mounts; Hydraulic controls 
and assemblies; Landing gears; Shock struts; 
Tail wheel assemblies; Control valves; Vibra­
tion dampers. 

E. F. HOUGHTON & CO., 
303 W. Lehigh Ave., Philadelphia,,Pa. 

PERSONNEL: A. E. Carpenter, Pres. & Gen. 
MMgr.; RG. W. Pressell, Exec. V. Pres. & Sales 

gr.; . H. Patch, V. Pres.· E. A. Carpenter, 
Secy.; W. F. MacDonald, Treas.; H. B. Fox, 
Pur. Agt.;, D. C. Miner, Pub. Dir.; W. A. 
Bohne, Chtef Engr. 
PRO~UCTS: Cleaners and cleaning compounds; 
Lubrtcants; Gaskets; Oil seals; Leather parts. 

CHAS. W. HOUSE & SON§1 INC. 
19 Perry St., Unionville, co:m. 

PERSONNEL: H. C. House, Pres.; R. K. Brooks, 
V. Pres.; J. C. Brash, Asst. Secy., Asst. Treas. 
& Pur. Agt. 
PRODUCTS: Basic materials and fabrications· 
Felt seals:. Woolen filters and strainers· Felt 
gaskets; Otl seals; Felt parts. ' 

THE HOWE SCALE. CO., Rutland, Vt. . 
PERSONNEL: F. G. Rtehl, Pres.; A. N. Lyons, 
V. Pres. & Treas.; H. McK. Dodge, Secy.; 
L. ]. Colenback, Sales Mgr.; J:ol. M. Gran, Pur. 
Agt.; _R. A. Stevens, Pub. Dtr.; T. A. Yager, 
Chief Engr. 
PRODUCTS: Scales. 

HOYT ELECTRICAL INSTRUMENT CO., 
857 Boylston St., Boston, Mass. 

PERSONNEL: W. C. Hoyt, Gen. Mgr.; C. W. 
Burton, Sales Mgr.; V. S. Church, Chief Engr. 
PRODUCTS: Instruments. 

M. D. HUBBARD SPRING CO., 
Pontiac, Mich. 

PERSONNEL: J. A. Hubbard. Gen. Mgr.; P.M. 
Hubbard, Pur. Agt. 
PRODUCTS: Cotter pins; Springs; Flat washers; 
Starn pings. 

HUGHES TOOL CO., Houston Tex. 
PERSONNEL: M. E. Boehm. V. Pres. & Gen. 
Mgr.; C. S. Johnson, Secy. & Treas.; G. S. 
Richmond, Sales Mgr.; E. R. Cobden, Pur. 
Agt.; T. M. Mobley, Pers. Dir.; L. E. Garfield, 
Chief Engr. 
PRODUCTS: Landing gears. 

CARL RUSSMAN 
3001..()7 N. Oakley Ave., Chicago, Dl. 

PERSONNEL: C. Russman, Pres. 
PRODUCTS: Engine mounts; Vibration dampers; 
Noise silencing hoods. 

F. C. HUYCK & SONS, KENWOOD MILLS, 
Albany, N. Y. 

PERSONNEL: W. W. Weed, Pres.; J. L. Braman, 
V. Pres. & Treas.; F. H. Eldridge, V. Pres. & 
Gen. Mgr.; H. Eldridge, Secy.; J. S. Heleher, 
Sales Mgr.; G. L. Brown. Pur. AKt.; F. H. 
Blessing, Pers. Dir.; E. J. Wilson, Chief Engr. 
PRODUCTS: Wool blankets; Woven woolen felts. 

HYATT BEARINGS DIV. OF GENERAL 
MOTORS CORP., Harrison, N.J. 

PERSONNEL: H. 0. K. Meister, Gen. Mgr.; H. 
K. Porter, Sales Mgr.; F. A. Weiss, Pur. Agt.; 
W. C. Nissen, Pers. Dir.; H. M. Carroll, Adv. 
Mgr.; 0. W. Young, Chief Engr. 
PRODUCTS: Bearings. 

THE HYDRAULIC PRESS MFG. CO., 
Mount Gilead, 0. 

PERSONNEL: H. F. MacMillin, Pres.j, P. C. 
Pocock, V. Pres.; W. C. Batchelor, ::;ecy. & 
Treas.; H. J. Miller, Sales Mgr.; A. L. Boggs, 
Pur. Agt.; 1!:. Auld, Pers. Dir.; R. W. Powell, 
Pub. Dir.; W. Ernst, Dir. Engrg. 
PRODUCTS: Hydraulic controls and assemblies· 
Hydraulic presses; Hydraulic pumps; Control 
valves. 

HYLAND MACmNE CO., 
40 Potomac St., Dayton, 0. 

PERSONNEL: F. Hyl1u1d, Pres. & Sales Mgr.; 
H. Greth, Gen. Mgr. & Pers. Dir.; R. White, 
Pur. Agt. 
PRODUCTS: Clamps; .Controls; Fittings; Misc. 

·hardware; Aluminum and steel parts; Stamp­
ings; Sub-assemblies; Miscellaneous. 

I 

IDEAL CLAMP MFG. CO., INC., 
435 Liberty Ave., Brooklyn, N. Y. 

PERSONNEL: P. Rauch, Pres.; L. J. Rauch, 
Treas. 
PRODUCTS: Clamps; Fasteners; Hose clamps 
and hose fittings. 

ILLINOIS TESTING LABORATORIES, INC., 
. · 420 N. La Salle St., Chicago, Dl. 

P~RSONNEL: J. A. Obermaier, Pre~ .• Treas., 
Gen. Mgr. & Chief Engr.; E. Obermai,er, V. 
Pres.; ~- J· Rausc_her, Secy., Sales Mgr. & 
Pub. Dtr.; . M. LaJka, Pur. Agt. 
PaooucTS: Instruments. 
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NUT PLATE FASTENER 

NUT PLATE FASTENER-Prcstites are do­
ing a nou tstandiug joh in pre -locating nut 
plates. Their alignment feature centers 
t.he nut plate, and ·the holding pin is so 
form ed as to prevent damages to 
threads or fibre inserts. 

''If)~ 
SAFETY CHAMP" GUN 

PRE TITE-Pres tole's latest achieve­
ment in t.he aircraft field- kin holders 
that are both safe and easy to use in 
as embling aircraft skins. 
PRESTITE fast eners will not only 
speed up produc tion but their " Safe ty 
Fir t" fea ture (note solid integral head 
which hold p in safely iu po itiou) , will 
eliminate the danger of " letting go" 
a nd injuring work111en. 
STANDARD FASTENER- Safe, durable, 
one-piece thrus t pin construc tion guaran­
tees bole al i::,'11meut with s trai(Tht thrus t 
motion. Pres lite Fas teners in actu a l 
use longer without the need for repairs. 

LONG THRUST FASTENER 

LONG THRUST FASTENER-This strong, 
sturdy, one-piece thrust pin and 

, specially designed spring is made for 
unusual assembly condi tions. Thou­
sands of these long thrust fasteners are 
now in use and more are being developed. 

Almos t half t he weight of other guns, and designed to 
fit the hand, with an eye to the feminine users. 
Separate, hardened carbon s teel holding ring locks 
fas tener in gun during assembly. This gun is well 

named t.he "Safety Champ." 
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THE IMPERIAL BRASS MANUPACTURING 
CO., !ZOO W. Harrison St.t...Chfcago, DL 

PERSONNEL: F. McNellis._Pres.; ~. C. Shafer. 
V. Pres. & Treas.; A. C. uobrick, Secy.; J. T. 
Greenlee, Sales M_gr.; W. B. Burnett, Pur. 

·t.gt.; B; Mal9y, Pers. Diz:.; C. H. Benson, 
Pub. Dir.; R. Mcintosh, Chief Engr. 
PRODUCTS: Castings and forgings; Throttle 
controls; De-icer eq_uipment; Filters and 
strainers; Fittings; Engine primers; Tube 
cutting and fiaring tools; Airplane toilettes. 

INDEPENDENT moN W0~1.LTD., 
8Zl Pine St., Oakland, ~,;~UU, 

PERSONNEL: W. G. Meagher, Pres.LH. Gede, 
Jr., V. Pres.i..R. Dennis, Secy. & Treas;: "J.(. 
M. Keegan, uen. M_gr.; E. C. Williams, o:iaies 
Mgr.j C. R. Mader, Pur. Agt.; D. R. Meagher, 
Chiet Engr. 
PRODUCTS: Airport !!QUipment; Ammunition 
bpxes and counters; Basic materials and fabri­
dltions. 

mi>EPENDENT PNEUMATIC TOOL CO., 
600 W. Jackson Blvd., Chicago, DL 

PERSONNEL: N.C. Hurley, Pres.; N.C. Hurley, 
Jr., V. Pres.; W. A. Nugent, V. Pres. & Sales 
Mgr.; E. G. Gustafson, Treas:l H. Brewer, 
Gen. Plant Mgr.; L. L. Tess, .l:"ur. Alrt.· M. 
Schultz:]'ers. Dir.j 9· N. Kirchner, Pub. bir.; 
W. G. Mitchell, Cnief Engr. 
PRODUCTS: Hose clamps and hose fittings; 
Tools. 

INDIANA GEAR WORKS, 
1458 E. 19th St. Indianapolis, Ind. 

PnsoNNEL: L. C. Bu;bier, Gen. Mgr.; W. A. 
~at} Jr.,BPur. Agt.; ]. A. Hoagland, Pers. 

u.; • "L. uehler, Chief Engr. 
PRODUCTS: Engine gears. 

INDUSTRIAL GRINDING CO. 
P 64Z3 McKinley Ave., Los Angeles, Calif. 

ERSONNEL: ]. W. Boening, W. E. Miller, 
P8 artnerps; W. J. Phelan, Supt.; M. L. Hannon, 

ecy.; . D. l:eoni~!!.Pers. Mgr. 
PRODUCTs: Tools; urinding equipment. 

INDUSTRIAL SOUND CONTROL 
ZZ4 Garden St. Hartford, C;nn, 

PERSONNEL: G. U. lGerstead, Pres.; C. W, 
Lemmerman, V. Pres.; C. G. Kierstead, Treas. 
PRODUCTS: Soundproofing. 

INDUSTRIAL TAPE CORP 
. New Brunswick, N. 1.'' 

PERSONNEL: G. ll:· Smith Pres.; W. E. Meyers, 
V. Pres .. :]. S. N1choll!t V. Pres. & Gen. Mgr.; 
]. ]. Gibson, Secy.i_~. A, Cosgrove, Treas.; 
]. H. Scher;er, Sales M.gr.t_W. H. Roberts, Pur. 
Agt.; D. Srmonds, Chtef J!;ngr. 
PRODUCTS: Paper; Cloth; Cellophane adhesive 
tapes. 

INDUSTRIAL WIRE CLOTH PRODUCTS 
~~J:r.·• Fourth & Brush Sta., Wayne, 

PERSONNEL: F. A. Vollbrecht, Pres. &: Gen. 
Mgr.; I. C. Vollbrecht, Secy.; W. F. Hoffman 
Treas.· H. F. Schulte, Sal9!' Mgr.; G. C. Pushel: 
berg, Pur. Agt.; W. L. Sm1th, Pers. Dir • M A 
Mieras, Chief Engr. ·• · • 
PRODUCTS: Airport equipment; Carburetor 
screens; Filters and strainers; Misc. engine 
equipment; Protective clothing and equipment· 
Pump strainers; Sub-assemblies; Miscellaneous: 

INGLEWOOD SHBBT METAL WORKS, 
158 N. La Brea,lludewood Calif. • 

PERSONNEL: H. Wernik, l>res.; K. Wernik, V. 
Pres. 
PRODUCTS: Ammunition boxes; Exhaust mani­
folds; Water tanks; Sheet metal work. 

INTERCONTINENT AmCRAFT CORP., 
Miami Springs, Fla. 

PERSONNEL: G. M. Williams, Pres.; W. A. Hay­
ward, V. Pres.-O~tiona; W. S. Leaycraft. 
V. Pres. & Treas.; R. E. Brown, Works Mgr.; 
E. N. Laurance, Factory Supt.; Hill & Knowl­
ton, Pub. Dir. 
PRODUCTS: Parts; Miscellaneous. 

INTERNATIONAL FLARE SIGNAL DIV., 
(See Kilgore Manufacturing Co.) 

INTERNATIONAL :MACHINE TOOL CORP., 
11Z4 W. Zlat St., Indianapolis, Ind. 

PERSONNEL: C. R. Feldmann, Pres.:i W. J. 
Hannum, V. Pres. & Gen. Mgr.; ]. Hancock, 
Secy.; G. G. Hathaway, Sales Mgr.; W. L. 
Hunter, Pur. Agt. 
PRODUCTS: Turret lathes. 

THE INTERNATIONAL PISTON RING CO., 
Z401 W. SuJH!rior Ave., ClevelandL. 0. 

PERSONNEL: H. F. Gray, Pres. & Chief J!;ngr.; 
H. C. Crawford, V. Pres.; W. M. Gray, Secy.; 
C. Wen.zel, Treas.j F. P. Gray, Sales Mgr. & 
Pub. D1r.; J. MacK, Pur. Agt. 
PRODUCTS: Piston rings. 

INTERNATIONAL RESISTANCE CO.L. 
401 N. Broad St., Philadelphiae...l:"a. 

PERSONNEL: E. Searing, Pres.i_H. A. J!;hle, V. 
Pres.; R. N. Shires, Secy.; .tt. A. Schmidt, 
Treas . .i..M· ]. Bethany, Pur. Agt.; ]. Marsten, 
Chief J!;ngr. 
PRODUCTS: Misc. electrical equipment. 

INTERNATIONAL SCREW CO., 
9444 Roselawn Ave., Detroit, Mich. 

PERSONNEL: W. L. Nelson, Pres. & Gen. Mgr.; 
W. C. Nelson, V. Pres:1 Pur Alrt. & Pers. Dir.; 
L. F. Nelson, Secy. & ·neas.; 1'. Stevens, Sales 
Mgr.; K. E. Nelson, Chief Engr. 
PRODUCTS: Fasteners. 

INTERNATIONAL STACEY CORP., 
Columbus 0. 

PERSONNEL: 0. M. Havekotte, Pres. & Gen. 
M~rr.; R. R. Bloss, V. Pres.;_Q. B. Fenton, Secy.; 
R. B. McCleery, Treas.; w. F. Barnes, Sales 
Mgr.; J. T. Dunlap, Pur. Agt.; E .. J. Roush, 
Pers. Dir.; C. R. Athy, Pub. D1r.; L. E. 
Roelofs, Chief Engr. • . 
PRODUCTS: Airport equipment· Bas~c matenals 
and fabrications; Castings and forgmgs; Land­
ing and navigation lights; Steel parts. 

iNTERSTATE AmCRAFT & ENGINEERING 
CORP., 3443 Wilshire Blvd., Loa An-
geles, Calif. . 

PERSONNEL: D.P. Smith, Pres.;.LW. E. Hirten­
steiner, V. Pres.-Production; w. A. Hite, V. 
Pres.-Engrg.; L. B. Cameron, St:cy. & Treas.; 
J .. E. Koster, Pur; .Agt.j R. yv. Lrmacher, Pers. 
D1r.; H. 0. Nelson, Puo. D1r. 
PRODUCTS: Aircraft armament; Bomb shackles; 
Hydraulic controls and assemblies. 



DIRE TORY E TI N s6cJ 

:.S H .. §H~£KI._I:§ 

£0l'TT:.C.OL "~LV.: 
H:-=£~I£-"I 

HYDK~"U:LI£ 

£H~KG:.:K8 • £0D'L 

CldditiOI\, 

'" 
' 

"o"' '"'ersta e 
8\ete 

bui\ds colt\r 
\ "es ol 

·ntarY P 0 

"'' . ..,." tor 1\ deSI'7 
its o'VI A·r 

s Ar"'Y 
1 

tbe u. . tbe Ma"Y 
force """ 

AIRCRAFT AND ENGINEERING CORPORATION 

EXECUTIVE OFFICE : 3443 WILSHIRE BOULEVARD, LOS ANGELES 

PLANTS AT EL SEGUNDO, CALIFORNIA AND DE KALB, ILLINOIS 
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INTERSTATE BRAKE TESTING MACHINE 
CO., 1218 Rio Vista Ave., Los Angeles, 
Calif. 

PERSONNEl.: H. W. Langbein, Owner & Gen. 
Mgr.; D. N. Parks, Soles Mgr. 
PRODUCTS: Brake shoe grinders; Brake testing 
machines. 

INTERSTATE DROP FORGE CO., 
4051 N. 27th St., Milwaukee, Wise. 

PERSONNEL: C. E. Stone, Pres. & Gen. Mgr.; 
H. C. Osborn, V. Pres.; C. C. Bremer, Secy. & 
Treas.; J. A. Webber, Chief Engr. 
PRODUCTS: Drop forgings. 

IRVINGTON VARNISH & INSULATOR CO., 
6 Argyle Terrace, Irvington, N.J. 

PERSONNl!lf.: A. E~ones, Pres.; C. E. Garneau, 
W. F. Hoffman, r., V. Pres.; F. M. Miller, 
Secy.; C. Egner, reas.; R. Mezger. Gen. Mgr.; 
F. Shoemaker, P. C. Good1!1Jeed, Sales MJJfS.; 
C .. K. Johnson, Pur. Aft.; R. J. Wanek, Pub. 
Dar.; C. F. Hanson, Chaef Engr. 
PRODUCTS: Insulating materinls; Tubing. 

ISLIP RADIO MANUFACTURING CORP., 
Islip Airport, Islip, N.Y. 

PERSONNEL: A. E. Theis, Pres. & Treas.; M. 
Wiener, V. Pres.; W. A. Wiener, Secy. & Chief 
Engr.; A. C. Newman, Pur. Agt. 
PRODUCTS: Navigational radio aids. 

J 

J. v. w. & co., 
1100 Raymond Blvd. Newark, N. J. 

PERSONNEL: C. S. Jones, Pres.;. L. D. War­
render, R. Whatham, V. Pres.; u. A. Vaughn, 
Jr., Secy. & Treas. 
PRODUCTS: Link trainers. 

JACK & HEINTZ, INC. 
Solon Rd., Bedford, 0. 

PERSONNEL: W. S. Jack, Pres., Gen. Mgr. & 
Sales Mgr.; R. M. Heintz, V. Pres., Secy. & 
Chief Enf.:.i W. R. Jack, V. Pres. & Treas.; C. 
L .. Jack, . zorn, Pur. Agts.; F. Fehlman, Pub. 
Dar. · 
P.RooucTS: Instruments; Starters; Automatic 
pilots and energazers. · 

I. JACOEL CABLE SPLICING EQUIPMENT 
CO., 1880 Hertel Ave., Buffalo, N. Y. 

PERSONNEL: I. Jacoel, Pres. 
PRODJ1CTS: Contro!si Hoisting slings; Splicing 
machane tools; Sphcmg tools. 

JARDUR IMPORT CO., 
874 Broadway, New York, N. Y. 

PERSONNEL: F. W. Donaldson, Gen. Mgr.; 
H. H. Clapper, Sales Mgr.; T: J, Waters, Pur. 
Agt.; C. W. Cromwell, Pub. Dar.; W. W. Smith 
Cliief Engr. • 
PRODUcTS: Fligh~ma.:;ter; Flight plotter and cal­
culator; Aar navtgataon _protractor; Aeronauti­
cal chart cases and refills. 

JEFFERSON-TRAVIS RADIO MFG. CORP 
380 Second Ave.[ New York, N.Y. ·• 

PERSONNEL: I. M. Fe t, Pres. & Treas.; E. 
Ellinger, Jr., V. ?res. & Secy.; W. C. Hustis, 
Sales Mgr.; P. Ntchols, Pur. Agt.; F. A. Lind­
ley, Chief Engr. 
f'-ODI,ICTS: Radios, 

JESSOP STEEL CO., Washington, Pa. 
PERSONNEL: R. E. Emery. Pres.; F. T. H. 
Youngman, V. Pres. & Treas.; R./.. Murra_y. 
Secy.; T. W. Pennington, Sales l't gr.; G. R. 
Forsberg, Pur. Agt. 
PRODUCTS: Light armor plate; Propeller steel: 
Carbon high speed, special alloy tool and die 
steels. 

JOHNS-MANVILLE SALES CORP. 
22 E. 40th St., New York, N. Y. 

. PERSONNEL: L. H. Brown, Pres.; J. H. Trent, 
V. Pres.-Sales; V. Brown, Secy.; R. Hackney, 
Treas~.N. 0. Aeb)', Pur. ~t.: H. D. Bates, 
Pub. uar.; E. H. Wells. Chaef Engr. 
PRODUCTS: Gaskets; Insulating materials; Oil 
senls; Brake linings; Fire barriers; Packings. 

THE JOHNSON RUBBER CO., 
Middlefield, 0. 

PERSONNEL: S. M. Johnson, Pres.; L. M. 
Johnson, V. Pres. & Gen. Mgr._; H. G. Johnson, 
Secy. & Treas.; P. Sperry, Sales Mgr.; R. W. 
Caslow, Pur. Agt. 
PRODUCTS: BuShings; Gaskets and groJnmets; 
Rubber and synthetic parts; Shims; Tubing; 
Molded, extruded and cut rubber products. 

S. C. JOHNSON & SON, INC., Racine, Wise. ' 
PERSONNEL: H. F. Johnson, Jr., Pres.; C. A. 
Armstrong, V. Pres.; K. R. lilelson, Secy.; J. 

· R. Ramsey, Trcas. & Gen. Mgr.; P. M. 
Petersen, Sales Mgr.; R. P. Gardiner, Pur. 
Agt.; S. R. Belden, Pers. Dir.; W. N. Connolly, 
Pub. Dir. 
PRODUCTS: Cleaners and cleaning __ eompounds; 
Paints, varnishes and finishes; Wax-coatings. 

JOHNSON TOOL CO., INCi\.65 Massasoit 
Ave., East Providence, I. 

PERSONNEL: A. E. johnson, Pres. & Treas.; 
A. Johnson, V. Pres.; M. S. Millard, Secy.; 
M. G. Swanson, Gen. Mgr~ 
PRODUCTS: Machine tools; Sub-assemblies; Air, 
craft engine service tools. 

JONES-DABNEY CO., Louisville, Ky. 
PERSONNEL: W. C. Dabney, Pres.; A. W. Born­
hauser, V. Pres.; F. H. Volk, Secy. & Treas.; 
H. C. Reed, Mgr., Aviation Div.; J. C. Cullan, 
Pur.Agt. . 
PRODUCTS: Paints, varnishes and fimshes. 

]USTRITE MFG. CO. 
2090 Southport Ave., Chicago, Ill. 

PRODUCTS: Safety cans; Electric lanterns. 

FRANK E. JONES MACIDNERY CORP. 
1403 Santa Fe Ave., Los Angeles, Calif. 

PERSONNEL: A. S. Jones, V. Pres.; H. W. Jones, 
Secy. & Treas. 
PRODUCTS: Machine tools. 

JONES MOTROLA SALES CO. 
432 Fairfield Ave., S~ord, Conn. 

PERSONNEL: C. E. Rees, Pres.; C. F. Thiele, 
Chief Engr. · 
PRODUCTS: Portable hand type tachometers. 

J:l, 
w. B. {~4N:~ s~;=Gsf,0cmcinnati, o. 
PERSONNEL: W. B. Jones, Pres.; A. G. George, 
Secy. 
PRODUCTS: Coile~ wire sprinRs. 

-~ 
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~ ~~WHERE SAFETY COUNTS 
JUSTRITE TWIN-BULB ELECTRIC LANTERN 

Po~ erful 63 4 ca ndl e power fo rwa rd bea m plus lig ht to sid es . 
Twin bulb feat ur e guards agai nst light fa ilu re. Just fli p th e 
switch and second bulb lig hts instantly . H as " ki ck- out" type 
bul b socke ts. Approved by Unde rwrite rs ' Labora tories, Inc. 
( ' lass 1 , Gro up D) 

JUSTRITE SAFETY CANS 
The safe , sensi bl e way to handl e and sto re e x­
p losive and 'fla mmab le li q uid s. No spill- no 
sp las h- no waste. Al wa ys closed exce pt when 

in use . Body of 24 ga uge stee l- mall ea bl e fittin gs- ba ke d 
enamel fi nish. 7 sizes from 1 pint to 5 ga llons. Approved , 
inspected , and ind ividua ll y la be led and numbered by Unde r­
writers' Labo rato ries, Inc . 

A sh ' OLLr jobber or write direcl. 
J USTRI TE MANUFACTURING CO. 

JUSTRITE 
******** ****** ******** * * 
~ * -+: Since 1924 * 
-+: * t CHICAGO ! 
t AERIAL SURVEY a 
-+: COMPANY * 
-+: * 
-+: = * = * = * = * 
-+: * -+: Contractors to the * 
! UNITED STATES ~ 
! AIR CORPS ~ 

-+: * * ! Makers of ~ 
-+: Superior AIR MAPS * 
t SURVEYS & PHOTOGRAPHS ~ 
-+: * * ! Manufacturers of ! 
! AERIAL CAMERAS & ! 
-+: PHOTOGRAPHIC * 
! APPARATUS ! 
-+: * * -+: * -+: 332 South Michigan Avenue * 
! CHICAGO U.S. A. ! 
-+: * -+:¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥** 

2061 Southport Ave., Chicago, Ill. 

Safety Products 

Jacoel CABLE 
S P L I C E R ~~~;-~~ 

Th e production type Jacoel Splicer has a capacity 
for 1/ 16 to 5/ 16 diameter cable for Thimbl es, 
Bushings, Spacer. Used by U.S. Government, Air­
craft hctories, Schools, Repa ir Stations. 

I. JACOEL CABLE SPLICING 
EQUIP. CO. 1880 Hertel Ave ., Buffalo 
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JOWBIN INC. AIRCR.Ai'T DIV., 
Jamaica, N. Y. 

PERSONNEL: M. E. Harker, Sr., Exec. V. Pres.; 
1. Olivant, Recy,, Treas. &: Production Eggr. 
l>RoDuCTS: Lubricating, hydraulic and fuel 
screens; Filters and strainers; Machined and 
fabricated parts. 

K 

THE K D LAMP CO., 
610 W. Court Stt, Clncblllati 0. 

PERSO~: H. R. Kerans, Pres.&: Q;;, M!J!"·i 
H. F. Griffin, V. Pres., Sales Mgr. &: Pub. D1r.; 
C. C. Clark, Secy., Treas. &: Pers. Dir.j A. B. 
Dettmer, Pur . .Agt,; W. Trautner, Chim Engr. 
PRODUCTS: Flares. 

THE XA 'WNEBR CO., Nlles, Mich. 
PERSONNEL: L. ]. Plym, Pres . .i. F. R. Eaatles­
field·, V. Pres. 8i: Sales Mgr.; .as. M. Bigelow, 
Secy.i.!f· W. Zimmer, Treas.; A. M. Sb!Jpson, 
Gen. M!J!".; E. C. Witwer, Pur. Agt.; G. Horst, 
Pers. D~r.;;. H. Taylor, Jr., Pub. Dir.; K. 
Knott, Chi Bngr. 
PRODuCTS: Ammunition boxes and counters; 
Basic materials and fabricatiODB; Aluminum 
and steel parts; Stamplngs; Sub-sasmnblies; 
Tubing. 

KELITB PRODUCTS, INC., 
1109 B. 60th St., Los Angeles, Calif. 

PERSONNEL: L. C. Sorensen, Pres. &: Gen. Mgr.; 
H. L. Smith,y. Pres.; H. Burrell, Secy. 8i: 
~ R. Medanich Sales MKl"·i F. W. 
C~ef ci~i~~- Agt. & Pub. Dir.; J, F. Hart, 
PRODuCTS: Cleaners and cleaning compounds. 

KELLETT AUTOGIRO CORP., 
58th&: Gral'II_Ave., Phlladelphia, Pa. 

PERSONNEL: W. W. Kellett, Pres.; R. G. 
K!lllett, Exec. V •• Pres., Sales Mgr. &: Pub. 
~~ R. H. PreWJ.tt, V. Pres.- Engrg.; W. F. 
M ~J' ~ecy. &: Treas.; S. P. Lyon, Gen. 
.. ~:~.=· p:. Rob~,l'ur. Agt.; A. W. Hen­.... ........,n, era. D1r. 
PRoDuCTS: Bllliine mounts; Sub-sasemblies. 

KELLOGG SWITCHBOARD & SUPPLY CO., 
6650 S. Cicero Ave. Chicago, m. 

PERSONNEL: M. K. Mc0.:ath, Pres.; J. G. 
Kellogg1 V. Pres.; J. H. Kellogg, Secy.; H. C. 
McClusKey,_ Treas.; C. D. Ma~, Sales 
ffgr·i.J· ge~&er, Pur. ARt.; B. Hollana, Pers. 
Chl~EiJgr: Krueger, Pub. Dir.; R. M. Kalb, 

?RODu~: Disco~nect plugs; Switches· Tenn-
mals; M1sc. electr1cal equipment. ' 

KELSEY HAYES 'WBBBL CO. 
3600 Military Ave., Detroit, Mich. 

PERSONNEL: G. "!f: Kenned_y, Pres. & Gen. 
Mgr.; M. S. P. W1ll1ams, V. Pres. !Jl: Pub. Dir.; 
L. C. Brooks, Secy.; L. W. Dow01e, Treas.; J, 
M. Kerr, Sales Mgr.; ]. H. M~hy, Pur. Agt.· 
P. Denzig, Pers. D1r.; C. W. Sinclair, Chid 
Engr. 
PRODUCTS: Tail wheel sasemblies; Tanks; 
Wheels and brakes. 

KENDALL REFINING CO., Bradford, Pa. 
PERSONNEL: 0. F. Koch, Pres. &: Treas~ J.. ~­
Fisher, Exec. V. Pres.&: r¥.·' T. 0. unaeu, 
Sales Mgr.; F. W. Wodrich, r., Pur. Agt.· W. 
M. Magee, Pers. Dir:; W. • Moll'att, ~b. 
Dir. 1 b. PRODUCTS: Fuels and u ncants. 

KENNEDY NAME PLATE CO., 
4501-00 Pac:IBc Blvd..,~LosAueles~Calif. 

PERSONNEL:;. w. Hayek, !'res.&: Chief .ISIIgl'.j 
D. R. Koellmg, V. Pres. &: PurM. Agt.;, WPu. J. 
Kennedy~ Secy., Treas., Sales gr. « b. 
Dir. A. VanSelow, Pers. Dir. 
PRODUCTS: Airport equipmen_tj Instruments; 
Misc. hardware; SttJnpings; .Miscellaneous. 

F. C. KENT CO., N 
64-72 Howard St., Irvinsto..!!l • ]. 

PERSONNEL: F. C. Kent, Pres.; W. ~of, 
Jr., v. Pres. &: ,Sales Msr.; ~w· B-.f.erna, ~ei 
'l'. H. McGecbm, Pur. Agt., • 11liiZWI, 

J~uCTS· Exhaust manifolds; Hydraulic con­
trols and • sasemblles; Manifolds; Radio and 
ignition shielding; Tubing. 

KENT-MOORE ORGANIZATION, INC., 
General Motors Research Bldr., Detroit, 
Mich. 

PERSONNEL: W. A. Kent, Pres.; J, E. Moore, 
V. Pres.; F. C. Bowles, Secy.p&: TreasA ..... ;S H .ML. 
Faust, Sales MB!'·i A. Bacon, ur. .. •• ; • • 
Graham, Chief Engr. • 
PRODUCTS: Tools; Service eqwpment. 

KENT-OWENS MACHINE CO., 
958 Wall St. Toledo, 0. 

PERSONNEL: W. J. bookel, Pres.&: Gen. I.!Jrr.; 
E E Burke, Sales Mgr~ J. ]. Jackman, Pur. 
~.i A. B. Bok, Chief :Jsngr. 
PRODUCTS: Machine tools. 

KENYON TRANSFORMER CO..:I' INC., 
840 Bar:ry St., New York, .1.'1, Y. 

PERSONNEL: F. P. Ken)'on, Pres.; F. R. 
Kenyon, Gen. Mgr.; R. B. Shimer, CblefEngr. 
PRODuCTS: Electrical transformers; Reactors; 
Electric wave filters . 

KESTER SOLDER CO., Chi m. 
4201 Wrightwood Ave., cago'r 

PERSONNEL: F. C. Engelhart, Pre!!· &: reas.; 
E. H. Williams, Secy.; P. C. Riple)J', Sales 
Mgr.; G. E. Fischer, Pur. Agt.; H. C. Prange, 
Pers. Dir. . fl 
PRODuCTS: Solders and soldermg uxes. 

KEYSTONE TOOL & SUPPLY CO., . 
7720 Male Ave., Los Angeles, Calif. 

PERSONNEL: W. E. Smith, Pres.j E. D. Barry, 
Gen. Mgr.; G. Whitaker, Sales ¥gr.; G. 
Andersen, Pur. Agt.; 0. Felt, Pers. D1r. 
PRODUCTS: Airport equipment.i .~lW:OPs'j Fas­
teners; Fittings; Machine tools; .MI~. naraware; 
Steel parts; Stampings; Tools; Miscellaneous. 

WALTER KIDDE & CO., INC., 
140 Cedar St. New York, N. Y. 

PERSONNEL: C. L. Griffin, Sales Mgr.; C. E. 
Gischel, Pub. Dir. F" t" 
PRODucTs: Airport equipment; 1re ex ln-
guishers; Life saving equipment. 
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How do ·you know i t can't be done? 

Try Tube Turns! 

Behind the aviation intlu~t ry~s Juag­
n ifi ccn t w a r prod u ct ion record ~·ou'll 
find t h is poten t f.1ctor: th e knack of f ind­
ina th ~" rioht source to tlo a touah j ob. 

Thi. ,; righ t source" n1~1 Y be a 111:1 11 or 
a con1 pnny . In either cn.sc, the big 
r cqui r<' rn cn t is K no w H ow-coupled 
"·Hh an ingntined resource ful ness tba t 
an swe rs a chnli cngc of" I t can 't be done" 
w-it h a. su ccess fu l product o r opera tion. 

Those s pecifi catiou s fi t TCRE 
TCRKS. Our field is Forging- or . to b e 
o • x:~ c t, rl i//icult ·forgingE. Av ia ti on C'n­
g iuc n1a nufncturcrs have "tossed u s th e 
b all" on b nrd-t.o-do forging problems 
a nd we've scored each t ime- wit h h~ bi t -

T u B E T u R 

ua.l preci•ion , speed and dependability. 

There 's :t reuson. Tuhc Turns hns 
earned n un ique repu tation in forging 
circlcs ov r nu1ny y ears for pcriortn ing 
seemi ng ly irnpo ib le job . Wi th our 
own excl u · iyc m ethods and eq uipm ent, 
'Ye nrc prod ucin g many forging spccbl­
t i s th:tt originally were tough nuts to 
cr ac k . 

Tb is b:1ckg round o f forging ingcuuhy , 
plus our ex tensive facili t ics, muy be of 
\':tlue t.o y our com pan>·· If yo u haYc a 
war- t iJn e ].noduct o r a forgin g quest ion 
t hat stumps you, possibly we can h elp. 
We urgo you to invcs i ign tc a t once· 
T here is n o ohli :,;:ll ion, of course . 

N S 
:!iprC'/aliAt:l . ;,. pr•d tuoll•• fliiU~ult 

l'reeh l •n /urgln• • lr•m r.ari••• 
•IHI.w. aiHmlnNm. and otltf'r lftl'lala. • 
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TBE KILGORE MANUFACTURING CO., 
INTERNATIONAL FLARE SIGNAL 
DIV., Tipp City, 0. 

PERSONNEL: H. B. Watkins, Pres. & Treas.; 
A. F. Hubbard, V. Pres. & Gen. Mgr.; D. L. 
Reed, Secy . .i.H· C. Clauser, Chi.ef Chemist:.C. 
H. Moser, .l:"ur. Aft.: J. F. Mams, Pers. Dtr.; 
H. W. Houser, Chtef ltnp. 
PRODUCTS: Flares and Signals; Military pyro­
technics. 

KING-SEELEY CORP., Ann Arbor, Mich. 
PERSONNEL: J. Airey, Pres. & Gen. Mgr,; W. 
E. Bandemer, V. Pres. & Sales Mgr.; K. M. 
Conklin, Secy.; D. T. Warner, Treas. & Pur. 
Agt.; L. E. Uuinn, Pers. Dir.; R. C. Darnell, 
Cliief Engr. 
PRODUCTS: Instruments; Control valves. , 
KINGSBURY MACHINE TOOL CORP., 

Keene.t.N. H. 
PERSONNEL: J!<. J. Kingsbury, Pres.· G. Swabn­
berg, V. Pres.; E. Hagland, Pur . .Aii.; B. N. 
Foster, Chief Enl(l'. 
PRODUCTS: Macbme tools. 

KLEMM AUTOMOTIVE PRODUCTS CO., 
1718 N. Damen Ave., Chicago, m. 

PERSONNEL: E. R. Klemm, Jr., Pres., Sales 
Mgr. & Chief Engr.; P. E. Klemm, Secy., 
Treas. &-Pur. Agt. 
PRODUCTS: Speed controls. 

KLmGL BROS. UNIVERSAL ELECTRIC 
STAGE LIGHTING C0.:1 INC., 3Z1 W. 
50th St., New York, N. x. 

PERSO~EL: {; H. Kli!lJl, Pres .. & Gen. MIJI".; 
H. A. Kltegl, . Pres. & Pers. Dtr.; F. H. Bhss, 
Secy. & Sales Mgr.; J. A. Rl!fJemer, Treas.; H. 
Fisher, Pur. Agt,;.A. J. McGregor, Pub. Dir.; 
R. Langer, Chief J!<ngr. 
PRODUCTS: Disconnect plugs; Indirect lighting 
systems. 

W; B. KNIGHT MACHY. CO._,_ 
39ZO W. Pine St. Louis, mo. 

PERSONNEL: W. B. Knight, Pres.; H. E. Knight, 
V. Pres.; C. W. Knight, Treas. 
PRODUCTS: Machine tools. 

TBE KNIGHT SCREW PRODUCTS CO., 
7401 ~yndon Detroit Mich. 

PERSONNEL: W. C. :k;igh~. Pres. & Gen. Mgr.; 
J. R. Adams, V. Pres.· F. F. Bastien, Secy., 
Treas. & Pur. ~-.LA.· B. Edwards, Pers. Dir.; 
C. E. Barr, Chtef J!<ngr. 
PRODUCTS: Steel parts; Miscellaneous. 

KNU-VISE, INC., 
ZZOO Eighth St. Detroit Mich. 

PERSONNEL:. J. A. Herringto:., Pres.; L .. J. 
Portnoy, Secy.; J. F. Kowalik, Sales M_Er.; 
L. Saulter, Pur. Agt.; M. F. Barkus, Pers. Dir. 
PRODUCTS: Clamps. 

GEORGE KOCH SONS, INC., Evansville, Ind. 
PERSONNEL: A. C. Ko~ Pres.; G. W. Koch, 
V. Pres.; R. L. Koch, ::lecy. & Treas.; L. J. 
Koch, Gen. Mgr.; C. Robb, Sales Mgr.; E. E. 
Lyons, Pur. Agt.; G: A. Koch, Pers. Dir.; H. 
F. Cooper, Pub. Dtr.; F. L. Elliott, Chief 
Engr. 
PRODUCTS: Bomb racks; Machine tools· 
Aluminum and steel parts; Stampings; Tools: 
Ventilating and air conditioning equipment, ' 

KOEHLER AIRCRAFT PRODUCTS CO., 
814 Vermont Ave., Dayton 0. 

PERSONNEL: G. 1. Koehler, Pres. & Gen. 1\.fgr.; 
G. T. Koehler, \T. Pres. & Chief Engr.; A. W. 
Kuhner. Sales Mgr. & Pur. Agt. 
PRODUCTS: Fuel filters and strainers: Solenoid 
engine primers; Engine valves and valve parts. 

KOLD-HOLD MANUFACTURING CO., 
4Z4 N. Grand Ave. LansinB Mich. 

PERSONNEL: j. R. Tranter, Pres. & Gen. Mgr.; 
E. A. Thiele, V. Pres.; C. H. Reynolds. SeCy. 
& Treas.; F. A. H~J.Bg. Sales Mgr.; M. M. 
Brown, Pur. Agt.; L. S. WorthlnBton, Pub. 
Dir.; R. H. Swart, Chief Engr. 
PRoDucTS: Temperature processing and test­
ing equipment. 

KOLLSMAN INSTRUMENT DIV. OF 
SQUARE D CO., 80-08 45th Ave., Elm­
hurst, N.Y. 

PERSONNEL: F. W. Magin, Pres.; P. Kollsman,' 
V. Pres. & Chief Engr.; G. R. Adolph, Asst. 
Secy.; L. Bolster, Asst. Treas.; V. C&rbonara, 
Gen. Mgr~· W. C. Bonn, Sales Mgr.tJ. Good­
rich, Pur. .; P. S. Knowles, Pers. uir.; J. C. 
Carr, Pub. ir. 
PRODUCTS: Instruments. 

E. KONIGSLOW STAMPING & TOOL CO., 
3401 Ve~m Ave., Cleveland, 0. 

PERSONNEL: H. F. Stuhr, Pres.: W. F. Schmidt, 
V. Pres. & Gen. Mgr.; L.A. Walter, Secy. 
PRODUCTS: Dies; Steel and alUfDinum parts; 
Stampings. 

KOPP GLASS. INC., Swissvale, Pa. 
PERSONKEL: C. H. Curry, Pres. & Treas.; C. J. 
Huot, V. Pres. & Gen. Mgr.; G. D. Hammond, 
Secy.: H. F. Thome, Sales Mgr. 
PRODUCTS: Glass landing and navigation lights. 

KREMBS & CO. 
669 W. ohfo St. Chicago m. 

PERSONNEL: 0. M. Krembs, Prop. 
PRODUCTS: Fluxes; Welding ftuxes. 

KROPP FORGE AVIATION CO., 
5301 W. Roosevelt Rd., Chicago, m. 

PERSONNEL: R. A. Kro0J, Pres.;J. H. Lund, V. 
Pres. & Gen. Mgr.; C. F. Johnson, Secy.; R. B. 
Kropp, Treas.; V. D. Oftedahl, Pur. Agt.; R. 
O'Keefe, Pers. Dir.; I. Moore, Pub. Dir.; T. G. 
McManis, Chief Engr. 
PRODUCTS: Steel parts. 

KROPP FORGE CO., 
5301 W. Roosevelt Rd., Chicago, m. 

PERSONNEL: R. A. KropJ>, Pres.; j. Morrell, P. 
j. Healy, V. Pres.; A. W. Hellstrom, V. Pres. 
& Gen. Mgr.; R. B. Kropp, V. Pres. & Treas.; 
C. F. johnson, Secy. & Sales Mgr.; V. D. 
Oftedahl, Pur. ABt.; I. G. Moore, Pers. Dir.; 
L. W. Kreicker, Pub. Dir. 
PRODUCTS: Forgings; Engine mounts; Drop 
forged steel parts. 

L 

L & J PRESS CORP., 
Sterling & Ren Sts.; Elkhart, Ind. 

PERSONNEL: D. R. Grossman, Pres., Treas. & 
Gen. Mgr,;. F. B. Herz, V. Pres.; G. Snyder, 
Secy.; M. H. Lockwood, Pur. Agt. 
J'ROPUCTS: :M:acqine toolll, 

.!". 



l IRE T RY 

The Airloc is a positive fastener for re­

movable metal, wood, or plastic panels. 

It has only three basic components, easily 

installed with simple tools. 

The fastener locks tight because the load 

is not carried by a flexible spring. It can 

be instantly locked or unlocked by a 
quarter turn with a screw driver or spe­

cial key. 

Particularly adapted for cowling, hand 

holes, access doors and other uses in­

volving • similar problems, passes all 

Army and Navy tests for shear strength, 

tension, vibration, endurance, etc. 

sr 

Airloc spring ollochod to plywood with wide 

eyelela or rivoh. (Below) Stud ahached to 

Plywood with ulf.piercing Au1h washer 
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L & R MANUFACTURING CO. 
54-56 Clinton St., Newark, N. J. 

PERSONNEL: M. A. Lazarus, Pres.; M. Stein­
hardt, Pur. Agt. & Pub. Dir. 
PRODUCTS: Cleaners and cleaning compounds. 

LACKAWANNA LEATHER CO., 
900 Grand Ave., Hackettstown, N. ]. 

PERSONNEL: D. S. Good, V. Pres. & Treas.; 
C. F. Good, Secy. 
PRODUCTS: Leather parts. 

THE LAIDLAW CO., INC., 
16 W. 60th St., New York, N. Y. 

PERSONNEL: A. P. Laidlaw, Pres. 
PRODUCTS: Upholstery; Curtain material; 
Carpet. 

LAKE ERIE ENGINEERING CORP., 
Box 68 Kenmore Station, Buffalo, N. Y. 

PERSONNEL: R. E. Dillon, Pres. & Gen. Mgr.; 
H. D. Thweatt, Sales Mgr. 
PRODUCTS: Castings; Hydra~c presses. 

LAMINATED SHIM CO., INC., 
Glenbrook CoDJL 

PERSONNEL: C. N. Abom, Pres.; E. B. Nisbet, 
V. Pres.; R. Seipt, Sales Mgr.; 0. C. Jones, 
Pub. Dir. 
PRODUCTS: Shims. 

LAMSON CORP., Syracuse, N.Y. 
PBRSONNEL: C. F. Dietz, Pres~;_ F. D. Weeks, 
V. Pres. & Treas.; R.I. Hicks, v. Pres. & Sales 
Mgr.; B. Skelton, Pur. Agt.; L. F. Perkins. Pers. 
Dir.; C. S. Jennings, Pub. Dir.; H. C. Keller, 
Engrg. Mgr. · 
PRODUCTS: Conveyors; Dispatch tubes. 

THE LANDERS CORP., Toledo'-0. 
PBRSONNEL: R. G. Landers, .t'res.; J. P. 
Howland, Secy,; P. E. Roper, Treas.; C. M. 
Keiser1 Sales Mgr.:..i J. C. Siegmann, Pur. Agt.; 
W. Baw:er, Chief :t!ingr. 
PRODUCTS: Coated fabrics. 

LANDIS MACHINE CO., Waynesboro Pa. 
PERSONNEL: C. N. Kirjc_patrick, Pres. & Gen. 
M~rr.; G. M. Stickell, V. Pres. & Sales Mgr.; 
J. H. Elliott, Secy. & Pur. Agt.; W. C. Wertz, 
Treas.; H. L. Steck, Pcrs. Dir.; M. B. Henne­
berger, Pub. Dir.i C. W. Hopkins, Chief Engr. 
PRODUCTS: Machme tools. 

THE LANGLEY INSTRUMENT & MACHINE 
CO., 660 Seco~d Ave., San Die~o, Calif. 

PERSONNEL: W. Crow, Pres.; W. R. Jackson, 
V. Pres. & Secy.; A. G. Brown, Treas. 
PRODUCTS: Fhght and landing control gear 
boxes. 

LANSING STAMPING CO., Lansing, Mich. 
PE~ONNEL: G. F. Conway, Pres.; G. L. 
Robmson, V. Pres.; L. S. Reese, Secy.; M. W. 
Jacklin, Sales Mgr.; I. W. Swift, Pur. Agt. · 
PRODUCTS: Stampings. 

LASALCO, INC., 
2818-38 La Salle St. St. Louis, Mo. 

PERSONNEL: B. G. Daw, Pres.; H. Struckhoff, 
Sales Mgr. 
PRODUCTS: Cleaners and cleaning compounds; 
Controls. 

LAWRANCE ENGINEERING & RESEARCH 
CORP.!. Linden, N. J. 

PBRSONNBL: ~.;. L. LawranC'e. Pres. & Chie( 
Engr.; H. Rutherfurd, V. Pres.; F. H. Stokes, 
SllC}'.; A. Ward, Treas.; E. R. 1\.Dderson. Gen. 
Mgr.; 5. T. Stugart, Pur. Agt.; A. Unsworth, 
Pers. Dir. 
PRODUCTS: Auxiliary power plants. 

LEA MANUFACTURING CO., 
Waterbury, CoDJL 

PRODUCTS: Shop equipment. 

H. LEACH MACHINERY CO., 
387 Charles St., Providence, R. L 

PERSONNEL: M. Leach, Pres. & Gen. Mgr.; H. 
Leach, Treas.; ]. H. Goodman, Sales Mgr. 
PRODUCTS: Machine tools. 

DAVE LEAHY CO. 
612 W. 18th St., Los Angeles, Calif. 

PERSONNEL: D. Leahy, Pres. 
PRODUCTS: Cockpit lights. 

LEAR A VIA INC. Piqua, 0. 
PERSONNEL: W. P. L;a:r, Pres.; T. S. Harris, V. 
Pres.j H. C. Morrison, S~. & Treas.; C. E. 
Meaa, Gen. Mgr.; 5. Nesb1tt, Sales Mgr. & 
Pub .. Dir.; G. St<;>rar. Sr., Pur. Agt.t_E. B. 
Archibald, Pers. Dtr.; R. M. Mack, M . .ttarges, 
Chief Engrs. 
PRODUCTS: Controls; Auxilary motors; Gener­
ators; Misc. electrical equipment; Instruments; 
Landing gears; Propellers and propeller parts; 
Radios; Radio compasses. 

THE R. K. LeBLOND MACHINE TOOL CO., 
Madison & Edwards Rds., Cincinnati, 0. 

PERSONNEL: R. E. LeBlond, Pres. & Gen. Mgr:.; 
"{. F. Groene, V. Pres. & Chief E!18r:.i ~- C. 
P1erle, Secy. & Sales Mgr.; E. G. l:IC!lultz 
Treas~:W· McK. Reis, Pur. Agt.; W. L. Rybolt; 
Pub. JJ1r. 
PRODUCTS: Machine tools. 

THE H. D. LEE MERCANTILE CO., 
2oth & Wyandotte, Kansas City, Mo 

P~_tRSONNEL: R. B. Caywood, Pres.; B. ·E. 
Kinney, V. Pres.; C: A. Reynolds, V. Pres. & 
Sales Mgr.; J. M. M1tchell, Secy.; F. C. Bach­
told, Treas.l. A. D .. McCubJ;>in, Pur. Agt. 
PRODUCTS: .t'rotecbve clothmg and equipment· 
Uniforms; Work clothing. ' 

THE LEECE-NEVILLE CO. 
5363 Hamilton Ave., Cleveland, 0. 

PERSONNEL: B. M. Leece, Pres. & Treas · p 
H. Neville, V. Pres.; J. P. Johnston, Secy:; D: 
M. Evans, Pur. Agt.; S. F. Stewart, Chief 
En gr. 
PRODUCTS: Auxiliary motors; Generators; 
Switches; Misc. electrical equipment. 

LEEDS & NORTHRUP CO. 
4970 Stenton Ave., PhitB.delphia Pa. 

PERSONNEL: C. S. Redding, Pres.; C. R. Cary, 
V. Pres.; D. H. Schultz, Treas.; G. W. Tall, 
Sales Mgr.; L. Teker, Pur. Agt.; R. W. Johnson, 
Pers. Dir.; L. R. Garretson, Pub. Dir.; J. W. 
Harsch, Chief Engr. 
PRODUCTS: Instruments. 

THE LEES-BRADNER CO., W. 12lst St. 
& Elmwood Ave., Cleveland, 0. 

PERSONNEL: H. T. Bradner, Pres.; C. H. 
Schurr, V. Pres.; G. H. Bradner, Secy.; J. A. 
Bradner, Treas. & Sales M~r.; 1. A. Berger 
Pur. Agt.; H. C. Warner, Ch1ef gngr. 
PRODUCTS: Machine tools. 



IRE T RY E TI 

ELECTRIC 
GENERATING SYSTEMS 

VOLTAGE REGULATORS 

RELAYS 
PUMP MOTORS 

fn 
AIRCRAFT 

THE LEECE-NEVILLE COMPANY 
CLEVELAND, OHIO, U.S. A. 
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LEHMANN MACHINE CO., 
3560 Chouteau Ave., SL Louis, Mo. 

PERSONNKL: F. H. Niehaus, Pres.; L.A. Carter, 
Secy. & Chief Enp.; E. J, Nestor, Pur. Agt. 
PRODUCTS: Machme tools. 

THE LELAND ELECTRIC CO., 
1501 Webster SL, Dayton. 0. 

PERSONNEL: T. B. Fordham, Pres. & Gen. 
Mgr.{· W. F. Lisman, V. Pres. & Sales Mgr.; J. 
B. C ark, Sec_y. & Treas.; T. E. Dimke, Pur. 
Agt,; H. A. Curtis, Pers. Dir.; E. B. George, 
Cliief Engr, 
P~tODUCTS: Dynamotors; Auxiliary motors; 
Voltage regulators; Inverters. 

LEMPCO PRODUCTS, INC., BedfordJ. 0. 
PERSONNEL: J. F. StrandJ. Pres • .i J. Y . .aslazek, 
V. Pres.; P. P. Hronek, ;,ecr. (\1: Treas.; J. S. 
Longdon, Sales Mgr.; J, H. Gulick, Pur. Agt.l• 
0. T. Hillschafer, Pers. Dir.; V. Roy, Chie 
Engr. 
PRODUCTS: Drum lathes; Perfectors; Hydmulic 
and electric arbor presses. 

LESLm WELDING CO., 
2943 CerroU Ave., Chicago, IU. 

PERSONNEL: F. H. Leslie, Prop. 
PRODUCTS: Machine tools. 

CHAS. F. L'HOMMEDmU & SONS CO., 
4521 Ogden Ave., Chicago, IU. 

PERSONNEL: A. W. L'Hommedieu, Pres.; S. L. 
Cole, V. Pres. & Sales Mgr.; F. C. Stone, Secy.; 
R. W. Cuthbert, Treas.; C. B. Bennett, Chief 
Engr, . 
PRODUCTS: Plating and anodizing generators; 
Polishing and buffing lathes and supplies. 

LIBBEY-OWENS-FORD GLASS CO., 
Nicholas Bldg., Toledo, 0. 

PERSONNEL: J, D. Biggers.r. Pres.; D. H. 
Goodwillie, Exec. V. Pres. & uen. Mgr.; H. H. 
Baker, Secy.; R. H. Taylor, Treas.; G. P. 
MacNichol, Jr., Sales M(Lr.; J. C. Diehl, Pur, 
Agt.; A. C. Reller, Pers. Dir.; R. W. Winslow. 
Pub. Dir.; J, L. Drake, Chief Engr. 
PRQDuqs: Bullet-resisting, filter, precision, 
and lammated safety glass. 

LIBERTY AIRCRAPT PRODUCTS CORP., 
Farmingdale, N. Y. 

PERSONNEL: R. Simon, Pres.; G. H. Hauser, 
V. Pres.; W. G. Holman, Secy. & Treas.; E. A. 
Matzen, Pur. Agt,; H. Prime, Pers. Dir. 
PRODUCTS: Bomb ·racks; Floats, skiis· Alumi-
num and steel parts; Pumps. ' 

THE LINCOLN ELECTRIC CO 
12818 Coit ~ •• Cleveland,·o. 

PERSONNEL: J, F. Ltncoln, Pres.; C. M. Taylor, 
V. Pres. & Sales Mgr.; A. F. pavis, Secy.; G. 
W. Hale, Pur. Agt.1· ~·G. Land1s, Chief Engr. 
PRODUCTS: Arc we dmg equipment. 

LINEAR PACKING & RUBBER CO., INC.· 
6400 State Rd., Philadelphia, Pa. ' 

PERSONNEL: A. W. Swartz, Pres.; F. A. Lewis 
V. Pres. & Sales Mgr.j W. C. Fisler, Secy, &. 
Gen. Mgr.; W. Z. FunK, Treas.; P. A. Swartz, 
Pur. Agt. . 
PRODUCTS: Synthetic rubber gaskets; Oil seals• 
Synthetic parts. ' 

LINK AVIATION DEVICES, INC., 
Binghamton, N. Y. 

PERSONNEL: E. A. Link, Pres.\r· G. T. Link. )I. 
Pres. & Treas.; G. Lowlcrantz, . Pres. & Ch1ef 
Engr.; M. C. Link, Secy.; F. A. Spencer. Gen. 
Mgr.; R. W. McPherson, Pur. Agt.; R. R. 
Douglass, Pers. Dir. 
PRoDuCTS: Link trainers; Sextants. 

LINK-BELT CO., 
307 N. Mlchipn Ave., Chicago IU. 

PERSONNEL: A. Kauffmann, Pres.; W. C. Carter, 
Exec. V. Pres.; R. M. Hoffman, V. Pres.; H. 
E. Kellogg, Secy. & Tre~.; J. S. Holl, Adv. 
Mgr.; R. F. Bergman, Ch1ef Engr. 
PRODUCTS: Auxiliary power plants; Beari~; 
Castings; Chain drives; Conveyors; Vibrat1on 
testers. 

DAVID LINZER & SONS, INC., 
10-20 Astor Pl., New York, N.Y. 

PERSONNEL: Aaron Linzer. Pres.; S. Linzer, V. 
Pres.; Abraham Linzer, Secy., Treas. & Pur. 
~t.; A. V. Linzer, ~es Mgr.; J. Klein, Pers. 
D1r.; R. Sauter, Chtef Engr. 
PRODUCTS: Brushes. 

THE LI~Y!Pa~METER CORP., 36th St. & 
S Ave., Long Island City, N. Y. 

PERSONNEL: C. A. de Giers, Pres. & Gen. Mgr.; 
H. T. Cullinan, V. Pres. & Sales Mgr.; H. A. 
Kurowski, Secy. & Treas.; ~· L. H~!ln• Pur. 
Agt,; M. Jenner, Pers. D1r.; A. Wtckesser, 
Cliief Engr. 
PRODUCTS: Airport equipment; Instruments. 

LISLE CORP., Clarinda Ia. 
PERSONNEL: C. V. Lisle, Pres. & Gen. Mgr.; J. 
R. Arthur, V. Pres.; T. E. Brooks, Secy. & 
Chief En~rr.; A. A. Cambre, Treas. & Sales 
Mgr.; E. G. Thompson, .Pur. Agt. 
PRODUCTS: Magnettc drato plugs. 

LISTO PENCIL CORP., Alameda, Calif. 
PERSONNEL: C. E. Wehn. Pres. & Gen. Mgr.; A. 
S. Cooper, V. Pres.; R. F. Oldersbaw, Secy. & 
Pur. Agt.; I. M. Stuart, Treas.; D. G. Stuart, 
Sales Mgr. & Pub. Dir. 
PRODUCTS: Metal marking pencils. 

LITE MFG. CO., 
101 W. 21st SL, New York, N. Y. 

PERSONNEL: Aleck Leitman, Aaron Leitman, 
J. Gurwin, Partners; J. Gurwin, Gen. Mgr. & 
Sales Mgr.; B. D. Shear, Pur. Agt. 
PRODUCTS: Covers· Panels;· Parachutes; Pro" 
tective clothing and equipment; Miscellaneous. 

LITTELFUSE, INC., • 
4797 Ravenswood Ave., Chicago_,_ In. 

PERSONNEL: E. V. Sundt, Pres.j,.B. Kollath, 
V. Pres.· T. M. Blake, Secy. & Treas.; G. E. 
Spates, Gen. Mgr.i A. Wood, Sales Mgr.; G. F. 
Taft, Pur. Agt,b· A. Stein, Pers. Dir.; M. E. 
Symonds, Pub. ir.& Adv. Mgr. 
PRODUCTS: Aircraft armament; Fuses; Fuse 
mountings; Fuse clips; Switches; Terminals; 
Misc. electrical equipment; Instruments; 
Panels; Miscellaneous. 

THE LOBDELL-EMERY MANUFACTURING 
CO., AlmaJ Mich. 

PERSONNEL: E. , Lobdell, Jr., Pres. & Gen. 
Mgr.; 0. K. Snyder, V. Pres. & Sales Mgr.; 
I. Scheitley, Secy.; 0. A. Allen, Treas.:1.B. W. 
Lobdell, Pur. Agt.; E. W. Swett, ?ers. utr. 
PRODUCTS: Castings and forgtngs; .Control 
sticks and wheels; Aluminum parts. 



1 IRE T 1 Y E TI 

Jfeiplng to "BRING 'EM BACI\ ALIVE" 

othing in this war is more heartening 
tha n th e large num ber of pilots and 
plane crews who come back ali ve when 
deat h seems certain. 

Case after case has occurred whe re 
plane suffered terrifi c puni shment yet 
th e p il o ts managed to bring th em home. 
lt is a tribu te to th e s plendid skill of our 
pi lots and the remarkable quality of 
our planes. 

Vicke rs Hyd romoti ve Controls are an 
im portant fa ctor in th e exceptional quality 
of Ameri can planes. These hi gh pressure 
o il hydra uli c controls stand a lot of 
kn ocki ng about .. . they're insensitive to 
shock and vibration. Yet they are in· 
stantl y and easily responsive . . . depend· 
able, accurate, easil y adjusted. 

They have b een found superior in a 
wide variety of control jobs. 

"ICkERS 
HYDROMOTilJE 

CONTROLS 

,f1 C ICE R S Incorporated 

1400 OAKJ\'Ii\N B.LVD. 

DETROIT, MICHIGi\N 

fngin.cers and Ruilrlers· of 

llil H~· rlraulic fquiJimenl 

· Since 1!l2J 



sBo DIRECTORY SECTION 

THE LODGE & SHIPLEY MACBINB TOOL 
CO., 3055 Colerain Ave., Cfnelnua!f_, O. 

PBRSONNEL: W. L. Dolle:...Pres. & Gen. Mgr.; 
F. Albrecht, V. Pres. & Treas.; L. L. Weber, 
Secy.; J. H. Myers~ ~es Mgr.; G. ~rakeman, 
Pur. Agt.;. J, M. Manley, Pers. Dll'.; F. A. 
Fritzseh, l.;hief Engr. 
PRODUCTS: Engine, tool room and automatic: 
lathes. 

LOGAN CO., 
1115 Fl'anklln St., LouJsvDle Jty, 

PBRSONNEL: W. H. Logan...!. Prea.t! •. S'. Logan, 
E. C. Logan, V. Pres.;,.\.,;, W. wrute, sei:y.; 
H. Logan, Jr., Treas.; J· A. Baron, Pur. Agt. 
PRODUCTS: Airport equipment; Ammunition 
boxes and eounters; Bomb racks; Caatinga and 
forgings; Engine mounts; Seats; Stampings. 

LOGAN ENGINEERING CO., 
Lawrenee & Lamon Aves., Chieag()1 DL 

PERSONNEL: H. H. Logan, Prea.LR. E. Hmea, 
V. Pres:1 0. W. Lilliedahl, V. !'rea. & Chief 
Engr.; u. E. Hesse, Seey. & Treaa.; L. H. 
Fenwick, Sales Mgr.; L. H. Partridge, Pur. 
Agt. 
PRODUCTS: Filters and strainers; Machine tools. 

LONGINBS WITTNAUER WATCH CO., 
580 Fifth Ave:t New York N. Y. 

PERSONNEL: J. P. v. Heinm;;tler, Pres.; F. 
Cartoun, V. Pres.; E. Detjen, Secy.; M. 
Guilden, Treas. 
PRODUCTS: Instruments; Miscellaneous. 

LORD MANUFACTURING CO., 
1635 W. 12th St., Erie, Pa. 

PBRSONNEL: H. C. Lord, Pres.; T. Lo@., V. 
Pres.; B. M. Hartman, Secy. & Treas.; w. B. 
Fisher, Works Mgr.; C. E. Beavan, Seals 
Mgr. & Pub. Dir.; F. J, Kuhn, Pur. Agt.; D. 
Coddington Pers. Dir. 
PRODUCTS: Vibration dampers. 

H. K. LORENTZEN, INC., 
3!H W. Broadway, New York, N.Y. 

PERSONNEL: H. K. Lorentzen, Pres.; S. R. 
Bond, V. Pres.· J, B. Hawkins, Gen. Mgr.; J, 
RN.lsoBond, Pt:r. Agt.; C. J, Jeekel, Pers. Dir.; H. 

e n, Chief Engr. 
PRODUCTS: Camera equipment; Aluminum and 
';!teet parts; Radio compass equipment; Stamp­
mgs. 

LORENZEN INDUSTRIEs,. 
Municipal Airllort, Nues, Mieh. 

PEERSONNEL: R. E. Lorenzen, Pres. & Chief ngr. 
PRODUCTS: Fli~t indicator; Check, pressure 
and vacuum rel.1ef valves; Propellers and pro­
peller parts; Miscellaneous. 

LOS ANGELES STAMP & STATIONERY 
CO., 1500 !3· Los Angeles St. Los 
Angeles, Calif. ' 

PERSONNEL: A. C .. Davidson, Pres.; F. Heylek, 
V. Pres,; G. E. Rinehart, Secy, & Treas.· W. 
Knapp, Gen. Mgr.; F. Heylek, Jr., Pur i\gt · 
H. R. Wade, Chief Engr. • '' 
PRODUCTS: Fibre parts; Stampings; Instrument 
dials; Metal, fibre and phenol name and In-
struction plates. . 

LOWE BROS. CO. 
424 B. Third St., Dayton, 0. 

PBRSONNEL: D. A. Kohr, Pres. & Gen. Mgr.; 
C. W. Parrott, V. Pres. & Secy.; D. P. Haber, 
Treas.; E. F. Teyber, Sales M_Br.; W. T. Loges, 
Pur. Agt.; G. L. Clark, Pers. Dir.; P. B. Willis, 
Pub. Dir.; H. C. Howell, Chief Engr. 
PRODUCTS: Paints, varnishes and finishes. 

THE LUFKIN RULE CO., Saginaw, Mleh. 
PERSONNEL: R. G. Thompson, Pres. & Gen. 
Mgr.; E. Russell, V. Pres.; H. F. Krauss, Secy, 
& Treas.i... G. C. McBeth, Sales Msr.; W. 
Zoellner, !'ur. Agt.;_R. Andrus, Pers. Dir.; N. 
A. Ellis, Pub. Dir.; .I!;, J, Witchger, Chief Engr. 
PRODUCTS: Machinist tools; Measuring tapes 
and rules. 

LYON METAL PRODUCTS, IN~t 
242 Madison Ave., Aurora, w. 

PBRSONNEL: E. D. Power, Pres. & Gen. MSJ'..; 
H. B. Spackman, V. Pres. & Sales Mgr.; E. W. 
Nix, SeC:y. & Treas:.i J, T. Hillenbrand, Pur. 
~.; ~· A. Judd: !'era. Dir.; L. B. Rhodes, 
Ptib. Dll'.; J. B. 0 Connor, Chief Engr. 
PRoDUCTS: Ammunition boxes and eountera; 
Bomb raclc!Ji Collector rings, eowla, streamlines; 
Cowlin.ss; &uminum and steel control aurfaees; 
Seats; Radio and ignition shielding; Stampings; 
Sub-assemblies; Tanks; Tubing. 

LYON-RAYMOND CORP., Greene, N. Y. 
PERSONNEL: G. G. Raymond, Pres.; C. F. 
Kellogg, Asst. to Pres.; G. G. Raymond, Jr., 
Sales Mgr.; W. House, Chief Engr. 
PRODUCTS: Airplane engine positioning hoists; 
Portable elevating plane repair stands; Pro­
peller racks and stands. 

M 

THE M B MANUFACTURING CO., me., 
1060 State St., New Haven, Conn. 

PERSONNEL: R. W. Mettler, Pres.; A. W. 
Chambers, Secy, & Pub. Dir.; G. H. Met~ler, 
Treas:,t,L. K. AU~n, :Pur:. A.gt,; J, M. Wll'tz, 
Pers. Ull'.; J. Blastus, Ch1ef Engr. 
PRODUCTS: Clamps; Engine mounts; Fittings; 
Aluminum and steel parts; Vibration dampers. 

WARREN MeARTHUR CORP., 
One Park Ave., New York, N.Y. 

PERSONNEL: W. McArthur, Pres. & Gen. Mgr.; 
H. Lewis, V. Pres.; C. McArthur, V. Pres. & 
Secy.; K. C. Crouse, V. Pres. & Sales Mgr.; 
P. E. Plehn, Treas.; D.~- Robinson, Pur. Ag~.~ 
E. S. Jordan, Pub. Dll'.; S. J. Lloyd, Chte 
Engr. 
PRODUCTS: Seats. 

McCAULEY STEEL PROPELLER CO., 
Dayton, 0. 

PRODUCTS: Propellers and propeller parts. 

McCORD RADIATOR & MFG. CO., 
2587 E. Grand Blvd., Detroit, Mich. 

PERSONNEL: A. C. McCord, Pres.; C. 0. 
Chesnut, V. Pres.l_L. M. Hamlin, Secy'A· W. 
G. Haneock, Sales Mgr:; D. A. Pyke, P1:1J'. gt.; 
J. A. Harle:y, Pers. Dll'.i E. 0. Bodkin, Pub. 
Dir.; H. E. Schank, Chiet Engr, 
PRODUCTS: Gaskets; Oil seals; Radiators; 
Shima; Stampings. 



DIRECTORY 

It matters not what the job may be, 
huge plywood glider wings or small 
assemblies of wood or metal, our Air­
craft Division is ready to provide DE­
PENDABLE outside production. Leading 
manufacturers recognize that· our 
experience and facilities can be de­
pended upon to manufacture accord­
ing to specifications and to make 
deliveries on time. We invite your 

ECTI 

Die-stamped auxiliary 
gasoline tanks. 

S8I 



DIRECTORY SECTIO~ 
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McGILL MFG. CO., INC., BEARING DIV., 
Valparaiso, Ind. 

PERSONNEL: C. S. McGill, Pres., Treas. & Gen. 
Mar.; R. McGill, V. Pres.; W. E. Brownell, 
Secy_. & Sales Mar~ J. J. O'Connor, Pur. Agt.; 
0. V. Cederberg, ~liief Enar. 
PRODUCTS: Ball and roller bearings. 

THE McKAY CO., York, Pa. 
PERSONNEL: T. J. McKay, Pres. & Treas.; J 
C. McKay, V. Pres.; F. A. Bond, V. Pres .. 
Secy. & Sa:les Mar. 
PRODUCTS: Sling chains; Arc welding elec­
trodes. 

Mc:XENNA META,LS CO., 
1 Lloyd Ave.t !-atrobe, Pa. 

PERSONNEL: M. M. McKenna, A. G. McKenna, 
Partners, W. L. Kennicott, Sales Mar.; W. 
PNebwc0orper, Pur. Agt. & Supt.; W. S. Jones, 

u • 1r. 
PRODUCTS: Carbide cutting tools. 

m.WIN McNIECE, 
P 5314 Mt. ROyal Dr ":I. Los Angeles, CalU. 
NERSOE JNNEL: I. Mc~iece, uwner & Gen. Mgr.; 

• • ones, Assoc1ate. 
PRODUCTS: Tools. 

McQUAY INC., 
p 1600 Broadway St., MinneaJIC)lis, Minn. 
ERSO~: R. J. Resch, Pres. & Gen. Mgr.; g. SKelt~g, V. Pres.; R. C. Colman, V. Pres. 

ales Mgr.; E. H. Seelert, Secy. & Treas.; 
EC. LM. Fox, Pur. Agt,.t Pers. Dir. &: Pub. Dir.; 

• . Bensen, Chief JSDif. . 
PRODUCTS: Ammunition boxes and counters; 
~ea~; Tanks; Ventilating and air condition­
mg eqwpment. 

McQUAY-BORRIS MPG. CO. 
p 2320 Narconi St., St. Louis, Mo. 

ERSONNEL: W. K. Norris, Pres.; A. J. Mum­
HertW v.~es.: A. G. Drefs, V. Pres. & Treas.; 
S~ith; Chi:fi~:.~· & Sales Mar.; D. M. 
PRODUCTS: Piston rings, . 

MACWBYTE CO~Xenosha, Wise. 
PERSONNEL: J, S. Whyte, Pres.&: Gen. Mgr.; 
R. B. Whyte, V. Pres.; H. E. Sawyer, V. Pres. 
&: Tr.eas . .L H. G!Ly, Secy, • R. G. Diehl, Sales 
~·· %1;"": L;uuclirfur. :Ait.; E. G .• Knoedler, 
Kinder Ch''·ef·EJ. elson, Pub. Dlr.; H. G. 

' t nsr. 
P~ODUCTS: Aircraft control cable assemblies• 
T1e rods; Wire rope slings· Cable ends fo; 
control cables. ' 

MAGEE S~ET METAL MACHINERY CO 
Ypsilanti Mich. '' 

PERSONNEL: W. R. Magee Prop • D G 
Seymour, Supt.j R. Kiser, Pu~ Agt ·• • ' 
PRODUCTS: Macninetools, ' ' 

MAGNAFLUX CORP., 
5908 Northwest Highway, Chicago ru 

PERSONNEL: A. V. de Forest Pres.· J/. B• 
Doane, V. Pres. & Treas.; T. c. Diller', Sec:y.i 
W. E. Thomas, Sales Mgr.; W. L. Burson Jr 
Pur. Agt.; H. T. Nordstrom, Chief Engr' ·• 
PRODUCTS: Testing and inspection equip~ent. 

MAGNUS CHEMICAL CO., INC., ~·~~/· , 
South Ave.1 Garwood, N. J. I' 

PERSONNEL: W. l\1. Cnmfbell, Pres.; R. W. ,1\'• 
Mitchell, V. Pres.: W. 1\ • Garbe, Secy.; 0. \',i 1 
Buss, Gen. Mgr.; D. Blanchard, Sales Mar.; i/ · 
A. H. Johnson, Pur. Agt.; R. Kreie, Pub. Dir.; 
M. Zinty, Chief Ensr. 
PRODUCTS: Cleaners and cleaning compounds. 

MALL TOOL CO., 
7740 s. Chicago Ave., Chic:aso, DL 

PERSONNEL: A. W. Mall, Pres. & Gen. Mar.; A. 
L. Heald, V. Pres.; W. H. Sanders, Secy. & 
Treas.; F. A. McGonigle. Sales Mar.: j. W. 
Innes, Pur. AJrt.·bC. j. Hart, Pers. Dlr.: M. 
Rehnquist, Puo. ir.; P. Walzak, Chief Enar. 
PRODUCTS: Controls. 

P. R. MALLORY & CO., INC., 
Indianapolis, Ind. 

f'ERSONNEL: P. R. Mallory: Pres.t· G. ~other­
mgJtam. Secy,; M. E. Hamalton, reas., J. E: 
Cam, Gen. Mgr.; R. F. S~w. Sales Mgr., 
G: C. Mercer, Pur. Ast:,l.A. E. Sincl~r. Pers. 
D~r.; P. N. Cook, Pub. 1.11r.; L. Robbm, Chief 
Engr. 
PRODUCTS: Battery chall[ers: Bomb releases 
and timers; Bearings; Bushi~j Collector 
rings, cowls, strenmlines; Switc:Jles; Misc. 
electrical equipment; Starters. 

THE MANHATTAN RUBBER MFG. DIV. 011' 
RAYBEST08-MANBATTAN, INC •• 
61 Willett St., Passaic, N. J, 

PERSONNEL: J. J. DeMario, Pub. Dir. 
PRODUCTS: Busnlngs; Engine mounts; Gaskets; 
Oil seals; Rubber and synthetic parts; Radio 
and ignition shielding; Tubing; Engine valves 
and valve parts; Vibration dampers; Rubber 
hose. 

MANLOVE & SPAULDING MFG. CO., 3524 
Union PacUic Ave., Los Anl:eles, Calif. 

PERSONNEL: P.M. Manlove, Pres. & Pur. Agt.; 
L. B. Manlove, V. Pres. & Pers. Dir.; R. E. 
Spaulding, Secy., Gen. Mgr. & Sales Mgr. 
PRODUCTS: Aluminum and steel parts; Sub· 
assemblies. 

MANNING MAXWELL & MOORE, INC., 
11 Elias St., Bridgeport, Conn. 

PERSONNEL: R. R. Wason, Pres:,l C. H. Bu~ter­
field, V. Pres. &: Sales Mgr~ J!'. M. Kremer, 
Secy. & Treas.; H. Merrill, uen. Works Mgr.; 
W. T. O'Connor, Pur. Agt.; W. I. Newman, 
Pers. Dir.; I. B. VanHouten, Pub. Dir.; E. 
H. Hammond, Chief Engr. 
PRODUCTS: Instruments. 

MANtJi!'ACTURERS SCREW PRODUCTS, 
216-222 W. Hubbard St., Chicago1.Dl. 

PERSONNEL: B. J. Sackheim, Pres.; .N. R. 
Sackheim, V. Pres:.i S. R. Maness, Secy.; R. B. 
Sackheim, Treas.; .K. M. Le Glaire, Sales Mgr.; 
I. B. Green, Pur. Agt.;_J. S. Molan, Pers. Dir·i 
A. C. Schatz, Pub. D~r.; A. J, Cherry, Chter 
Engr. 
PRODUCTS: Terminals; Screws; Nuts; Washers; 
Cotter pins; Misc. hardware; Aluminum 
washers; Stamping&. 

MAPLEWOOD MACHINERY CO., 
2634 Fullerton Ave., Chicago_, Dl. 

PERSONNEL: J. J. Ingels, Pres.; B. lngels, V. 
Pres.; F. D. Sadler, Secy. & Sales Mgr. 
PRODUCTS: Stampings; Tanks; Miscellaneous. 

I; 

I 
I 

"d 
; 



DIRE T R':l." E TI :\ 

FROM THE SKIES ABOVE ALGIERS ••• 

America's in vasion forces took "musts" for our dr ills, twills, 

over airfields and other key duck and many other fabrics, 

po mts in Northern Afr ica 111 ou r B ·A * 3 0 AIRPLANE 

record t ime. A n operation of CLOTH and WA R \XI ICK 

this kind calls fo r both planes ' BALLOON CLOTH are ava il­

a n d equi p m e nt- ca r ry in g able only on a prior ity bas is 

"chutes" in great numbers - and · in accordance with the 

chutes made of fi ne cottons. p rov isio ns of Co nserva tion 

In additi o n to the priority Orders M-197, M-1 27. 

WELLINGTON SEARS COMPANY • 6S Worth St., New York, N. Y. 

- .., 

/!2_,. _ OFFEN-42 ~;;._. 
~fOR BEniiS! •. • WIL1.iNGTON SEAR$ fOR~~ 



DIRECTORY SECTION 

M.AllBURG BROTHERS INC. 
90 West St:,_New York. N.Y. 

PBRSONNBL: T • .1:1. Marburg, Pres.; L. C. 
Marburg, Treas. 
PRODUCTS: Machine tools. 

l.lriA.RLIN-ROCK:WELL CORP., 
Jamestown, N.Y. 

PERSONNBL: A. C. Davis, Pres. & Gen. Mgr.; 
1. H. Walters, Secy, & Treas.; H. A. Johnston, 
Sales Mgr.; C. A. Berg, Pur. Agt.; L. A. 
Cummings, Chief Engr. 
PRODUCTS: Ball and roller bearings. 

MARMAN PRODUCTS CO. 
940 W. Redondo Blvd., irmewood Calif. 

PERSONNBL: Z. Marx, Pres.; AJ.Miller:-s;;;} •. 
& Treas.; G. A. Cunningham, Gen. Mgr.; j. T. 
King, Chief Engr. 
PRODUCTS: Clamps; Collector rings; Manifold 
parts; Shock struts; Tools. 

THE MARQUETTE METAL PRODUCTS 
CO., 1145 Galewood Dr., Cleveland, 0. 

PBRSONNBL: H. Gleitz~ Pres.; 1. S. Kustin, 
Secy. & :rreas.; E. D. ac~n, Mgr., Aircraft 
Acc:essones Dept.; C. • M1ller, Sales Mgr.; 

_ W. 0. Yohe, Pur. Agt. 
PRODUCTS: Windsliield de-icer equipmentj 
Misc. ~e equipment· Parts; Propellers ana 
J!!'OPelle: par~; Pumps; be-icing alcohol tanks; 
Windsh1eld Wipers. 

MARTIN-DECK:BR CORP., 
3431 Cherry Ave., LOng Beach, Calif. 

PERSONNBL: W. R. Martin, Pres. & Gen. Mgr.; 
E. L. Decker, Secy., Treas. & Sales Mgr.; H. 
1. Blythe, Pur. Agt. 
PRODUCTS: Aircraft cable tensiometer&. 

THE MARTIN-SENOUR CO., 
2520 s. QWlnY st., Chicago, m. 

PBRSONNBL: Z. E. Martin, Pres.; W. M. 
ASt~, V. Pres. & Gen. Mgr.; H. T. Johnson, 
:v~atlon Sales Mgr. 

PRODUCTS: Cleaners and cleaning compounds; 
Paints, varnishes and finishes; Aircraft fabrics. 

THE M1347R5~ALE ELECTRIC CORP., 
~u Av4!·& Lakewood 0. 

if~~: E. H. Martindale Pres.; G. E. 
M F mlan~' ~Pres.; W. N. Osbun, Secy.i. H. 
E c ar , eas.; 0. W. Scharping, Cnief 

ngr. 
PRODUCTS: Tools, 

MARVEL-SCHEBLER CARBURETER DIV 
BORG-WARNER '' John St., PUnt, Mi~ORP., 1!110 St. 

PERSONNEL: S~ W. Gray, Pres.; 1. R. Emerson, 
V. Pres. & Chief Engr.; W. E. Walpole, Secy. 
& Treas.; N. M. Hurry, Sales Mgr • W G 
Ryan, Pur. ~. ·• • • 
PRODUCTS: Carburetors. 

MARYLAND METAL BUILDING CO. Race 
& McComas s~ Baltimore Hd. 

PERSONNEL: C. ~· M1cltel, Pres., Gen. Mgr., 
Sales Mgr. & yh1ef Engr.; 0. F. M~hy, V. 
Pres.; I. J, Wilcoxon, Secy.; R. G. Bristow, 
Treas, · 
PRODUCTS: Ammunition boxes and counters; 
Steel hangers. 

KASTER LOCK: CO., Milwaukee, Wise. 
PBRSONNBL: P. E. Yolles, Pres.; S. M. Sorel, 
V. Pres.; S. Stahl, Secy. & Pur. Agt.; H. E. 
Sorel, Treas.; E. J. Tower, Sales Mgr.; H. 
Peterson, Chief Engr. 
PRODUCTS: Padlocks. 

THEW. L. MAXSON CORP.t. 
4CiO W. 34th St., New rork, N. Y. 

PERSONNBL: W. L. Maxson, Pres. 
PRODUCTS: .Instruments; Miscellaneous. 

MELLUS BROTHERS & CO., 
305 E. Fourth St., Los Angeles, Calif. 

PERSONNEL: L. R. Melius, Pres. & Gen. Mgr.; 
F. H. Melius, E. J. Mundy, V. Pres.; G. G. 
Melius, Secy. & Treas. 
PRODUCTS: Covers; Canvas and airplane cloth; 
Webbing cotton; Life preserver cushions. 

MENASCO MANUFACTURING C0~5 S. 
San Fernando Blvd., Burbank. 1 • 

PERSONNEL: J, E. Royall, Pres. & Gen. Mgr.; 
R. R. Miller, V. Pres., Secy., Sales MBt". & 
Pub. Dir.; E. V. Carlson, Treas.; C •. P. Hunt, 
Pur. AS"!:; C. H. Allred, Pers. D1r.; J, C. 
Barker, w. G. Wood, Chief Engrs. 
PRODUCTS: Heatersj Hydraulic controls and 
assemblies; Hydrawie landing gears; Alumi­
num parts; ShOck struts. 

]. E. MENAUGH CO., 
549 W. Washington Blvd., Chlc:ago, m. 

PERSONNEL: 1. E. Menaugh, Pres.; A. S. 
Dusenberg, Cliief Engr. . 
PRODUCTS: Bearings; Bushings; M1sc. engine 
equipment; Parachutes; Seats; Spark plu~rs· 
Tires and tubes. 

MERCURY AIRCRAFT INC., 
Hammondsport, N.Y. 

PERSONNEL: J. F. Meade, Pres. & Gen. Mgr.; 
E. M. Meade, V. Pres.; M. C. Close, Secy.; 
S. Singer, Treas.; R. F. Moore, Dir. of :r;>ro­
curment; C. F. Guthy, Pur. Agt.; M. D. Lme­
han, Pers. Dir.; C. L. Roloson, Prod. Mgr.; R. 
W. Heifer, Chief Engr. • 
PRODUCTS: De-icer equipment; Floats, sk1is; 
Aluminum parts; Sub-assemblies; Fuel tanks; 

0011 separators, 

MERCURY CHEMICAL CO., 
2706 David Stott Bldg., Detroit, Mich. 

PERSONNEL: W. M. Keese, Gen. Mgr. 
PRODUCTS: Deoxidizing and stripping chemicals. 

THE :MERIAM CO., 
1!155 W. 112th St., Cleveland, O. 

PERSONNEL: J. B. Meriam, Pres. &.Gen. Mgr.; 
H. G. Schowe, V. Pres.; C. M~. Secy.; 
J. B. Meriam, Jr., Treas.; A. A. HeJduk, Sales 
Mgr.; L. C. Deunk, Pur. Agt. 
PRODUCTS: Gauges; Testing instruments; 
Manometers; Meters. 

MERRILL ENGINEERING LABORATO-
RIES, 1230 Lincoln St., Denver, Colo. 

PERSONNEL: M.S. Merrill, Pres. & Chief Engr.; 
1. W. WilUams, Gen. Mgr. & Pur. Agt.; R. L. 
West, Sales Mgr. bal • 
PRODUCTS: Plane wheel and propeller ancmg 
equipment. 

lri. 
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MBT-L-WOOD CORP., 
6755 W. 65th St., Chicago Dl. 

PERSONNEL: C. C. Kendrick, Pres.; J,. M. 
Crow, Jr., V. Pres., Treas., Gen. Mgr. & Pur. 
Aslt.; I..J. Novotny, Sec)!'. & Chief Engr._: G. 
IC Lewts, Sales Mgr.; L. L. Lord, Pers. Dtr. 
PRODUCTS: Collector rings, cowls, streamlines; 
Exhaust manifolds; Panels; Aluminum, ply­
wood and steel parts; Stampings. 

METAL & THERMIT CORP., 
120 Broadway, New York, N.Y. 

PERSONNEL: F. H. Hirschland, Pres.; E. Becher, 
W. S. Smith, V. Pres.; J. B. Tinnon, V. Pres. 
& Sales Mgr:.i. H. E. Rogers, Sccy.; B. Ander• 
son, Trcas.; .!!;. A. Lcavcrty, Pur. Agt.; M. L. 
Smith, Pub. Dir.; J. H. Deppeler, Chief Engr. 
PRODUCTS: Welding rods. 

METALLIZING ENGINEERING CO., INC., 
21-G7 41st Ave., Long Island City, N. Y. 

PERSONNEL: R. A. Axline, Pres.; W. C. Reid, 
V. Pres., Sales Mgr. & Pub. Dir.; G. S. Lufkin, 
Sccy. & Trcas.; R. Dwyer, Pur. Agt.; H. 
Ingham, Chief Engr. 
PRODUCTS: Metal spraying machines; Metal 
spray wire and supplies. 

METALS & CONTROLS CORP., GENERAL 
PLATE DIV., 34 Forest St., Attleboro, 
Mass. 

PERSONNEL: R. Willard, Pres.; C. J. Stone, 
Treas.; V. Davignon, Gen. Mgr.; J. A. Payette, 
Sales Mgr.; E. Carpenter, Pur. Agt. 
PRODUCTS: Collector rings; Tubing. 

METZGAR C~.t 115 Logan St., S. W., Grand 
Rapids, Mich. 

PERSONNEL: L. Metzgar, R. H. Metzgar, 
Partners. 
PRODUCTS: Miscellaneous. 

E. B. MEYROWITZ, INC., 
520 Fifth Ave., New York, N. Y. • 

PERSONNEL: E. Meyrowitz, Pres.; W. N. 
SCook,&V. Pres. & Gen. Mgr.; ]. S. Schultz, 

ecy. Treas, 
PRODUCTS: Goggles. 

MICA INSULATOR CO., 
200 Varick St., New York, N.Y. 

PERSONNEL: M. A. Chapman, Pres.; }. M. 
Coffey, V. Pres.; E. Nelson, Secy. & Treas.; C. 
P. Mills, Sales ;Mgr.; Q. F. Jardine, Pur. Agt.; 
R. H. Spry, Chtef Engr. 
~RODUCTS: Insulating materials· Panels· Plas-
tic parts. ' ' 

MICHIGAN TOOL CO., 
7171 E. McNichols Rd., Detroit, Mich. 

PERSONNEL: 0. L. Bard, Pres. & Treas.; M. R. 
Anderson, V. Pres.;]. C. Drader Gen Mgr · 
P. Norman, Pur. Agt.; C. R. Staub· Chi~f 
Engr. • 
PRODUCTS: Landing gears; Machine tools· 
Tools. , 

MICHIGAN WIRE CLOTH CO,, 
2100 Howard St., Detroit, Mich. 

PERSONNEL: A. A. Bull, Pres.; H. A. Wilson, 
V. Pres., Secy. & Gen. Mgr.; S. W. Farns­
worth, 'freas.; W. H. Blodgett, Sales Mgr. & 
Pub. Dtr.; G. H. Leckey, Pur. Agt · G. F 
Parker, Chief Engr. ·' · · 
PRODUCTS: Filters and strainers. 

MICRO SWITCH CORP., Freeport. Dl. 
PEllSONNEL: W. B. Schulte, Pres. & Pub. Dir.: 
A. L. Riche, V. Pres., Gen. Mgr. & Sales Mgr.; 
M. W. Eaton, Secy., Treas. & Pers. Dir.: W. 
1. Young, Pur. Agt.; 0. H. Kaminlcy, Chief 
~ngr. 
PRODUCTS: Switches. 

MICROMATIC HONE CORP. 
8100 Schoolcraft Ave. Detroit, Mich. 

PERSONNEL: K. W. Connor, Pres. & Gen. Mgr.; 
H. M. Whittaker, V. Pres. & Sales Mgr.; A. 
]. Prentice, Secy. & Treas.; W. R. Gauss, Pur. 
Agt.; W. ]. Pinkerton, Pers. Dir.; L. S. ~artz, 
Pub. Dir.; W. H. Harris, Jr., Chief Engr. 
PRODUCTS: Machine tools. 

MID-STATE MFG. CO., 
21 B. Jefferson St., WallJiun, Wise. 

PERSONNEL: C. 0. Thomas, Pres. & Treas.; 
A. W. Fairchild, V. Pres. & Secy.; A. G. 
Gibbons, Gen. Mgr.; B. H. Bredeson, Pur. 
Agt.; H. C. Engelbracht, Pers. Dir.; H. H. 
Hanson, Chief Engr. 
PRoDUCTS: Aluminum, steel, copper, iron, and 
brass rivets. 

THE ALEXANDER MILBURN CO., 
1424 W. Baltimore St., Baltimore Md. 

PERSONNEL: A. F. Jenkins, Pres. & Treas.; 
W. L. Lawrence, V. Pres. & Gen. MfP'.; M. D. 
Maguire, Secy.; E. R. Kanely, Pur. Agt.; ]. F. 
Williams, Pub. Dir. 
PRODUCTS: Cutting and welding torches and 
tips; Air pressure regulators; Spray guns; Flare 
lights. 

THE MILFORD RIVET & MACHINE CO., 
Milford, Conn. 

PERSONNEL: F. H. Merwin, Pres; & Gen. Mgr.; 
S. Simpson, V. Pres.; R. B. Davis, Secy.; A. 
R. Knight, Treas.; A. M. Birks, Sales Mgr.h· ~· 
P. Brewer, Pur. Agt.; V. M. Caltham, C •ef 
Engr. 
PRODUCTS: Fasteners. 

JAMES MILLEN MFG. CO. INC., 
150 Exchange St., Malden, Mass. 

PERSONNEl..: J. Millen, Pres., Trcas. & Gen. 
Mgr.; R. S. Millen, V. Pres.; C; Barrett, Secy.; 
F. Bearse, Pur. Agt.; R. W. Caywood, Chtef 
Engr. 
PRODUCTS: Insulating materials; Radios. 

MILLER & CROWNINGSHIELD, 
Greenfield, Mass. 

PERSONNEL: F. K. Crowningshield, Gen. Mgr. 
PRODUCTS: Machine tools. 

MILLERS FALLS CO., Greenfield, Mass. 
PERSONNEL: P. Rogers, Pres. & Gen. Mgr.; G. 
U. Hatch, V. Pres. & Sales Mgr.; E. D. Holtby, 
Secy. & Treas.; C. W. Parsons, Pur. Agt. 
PRODUCTS: Tools. 

W. K. MILLHOLLAND MACHINERY CO., 
1048 Fairfield Ave., Indianapolis, Ind. 

PERSONNEL: W. K. Millholland, Pres. & Gen. 
Mgr.; I. M. Millholland, Secy., Treas., & Pur. 
Agt.; D. Mi!lholland, Sales Mgr. 
PRODUCTS: Machine tools. 

MILWAUKEE VALVE CO. 
2375 S. Burrell St., Milwaukee, Wise. 

PERSONNEL: V. Fina, Pres.; P. Fina, Secy,; 
C. S. Bigelow, Sales Mgt".; A. A. Stollenwerk, 
Pur. Agt.; W. Hoelzer, Chief Engr. 
PRODUCTS: Castings and forgings; Control 
valves. 



l TRJ· T RY E -Tl )~ ' I 

Thumb -size , feather-weight, 
rugged a od sensitive, Micro 
Sw itch is accurately built to 
exact sta ndards from precisely 
made p a rts. Its performance 
characteristics can be changed 
to meet functional requirements 
... Type R-31, shown above, is 
designed to operate satisfacto­
rily at 4 0 ,000 feet and in ex­
tremes of temperature. All 
switches must pass a factory 

harmonics vibration test up to 
60 c d es p er second. It is de­
signed and constructed to with­
stand acceleration of 10 G 's . 
Strong, light weight actuator 
brackets, shown below, permit 
fast installation of the switch 
and easy replacement in the 
field. They are specifically de­
signed to accommodate T ype 
R- 31 Micro Switch. They re­
quire no deviation permit. 

This new Ty pe M-B skeleton bracket is complete with 
over-rravel plunger. Is interchangeable with Army 
switches A-1 and A-2. Weighs only .1 4 pound with switch. 
Plun;?er has co nrro lled pre-rravel and over-rravel total 
of 'A ' . M ounting holes in top o f bracket are o n stand­
ard 1 13/16" centers and accept number 6-32 bolts . 

The T ype T series bracket has met insta nt adoption as a 
thr o ttl e wa rnin g sw itch , 
sing ly or in gangs . They are 
operated by cams on the 
throrrl e quadrant or dogs on 
the cables. Any switch held 
depressed can be instantly 
opened by manual release 
without disturbing others in 
th e gang. 

MICRO 

Send for this catalog. 
Catalog No. 70 contains 
information regarding 
switches specifically de­
signed for air­
craft use. 

• 

Manufactured in FREEPORT, Illino is, by Micro Switch Corporation • Branche.: 43 E. Ohio St., 
Chicago •ll Park Place , Ne w YorJ:. City • Sales and Engine e ring Offices : Boston • Har tfo rd • Los A ng eles 
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MINE"SAFETY APPLIANCES CO., Braddock, 
Thomas & Meade Sts., Pittsburgh, Pa. 

PERSONNEL: G. H. Deike, Pres.; J. F. lJeggy, 
V. ~res.; J. T. Ryan, Jr., Gen. Mgr.; J. B. 
Davtes, Sales Mgr.i A. Maber, Pur. Agt. 
PRODUCTS: First aia equipment; Protective 
clothing and equipment. 

MINIATURE PRECISION BEARINGS, 
Keene, N.H. 

PERSONNEL: H. D. Gilbert, Tress.; W. S. 
Pierce, Jr., Chief Engr. 
PRODUCTS: Precision bearings. 

MISENER MFG. CO., INC., 
326 E. Washington St., Syracuse, N. Y. 

PERSONNEL: M. L. Misener, Pres. & Gen. Mgr.; 
1. A. Misener, Secy. & Pur. Allt.; I. Ballard, 
Tress.; G. B. Armatage, Sales Mgr. 
PRODUCTS: Hole saws. 

MOBILE REFRIGERATION, INC., 
630 Fifth Ave., New York, N.Y. 

PERSONNEL: D. Pyzel~.IV, Pres.; G. T. Sen· 
seney, V. Pres.; P. W . .ttunter, V. Pres. & Gen. 
Mgr.; F. C. Butler, Treas.; A. A. Ayers, Pur. 
Agt.; E. Ladwig, Chief Engr. 
PRODUCTS: Testing equipment. 

MOLDED INSULATION CO., 
335 E. Price St., Philadel11hia Pa. 

0 PERSONNEL: V. I. Zelov, Pres. & Trew:.·i A. 
Heer, V. Pres.;. W. T. Bradbury, Gen. Mgr.; 
E. A. Ber_ger :sales Mgr. & Pers. Dir.; R. M. 
Connor, G. E. Schoen, Pur. Agts.; A. Zillger, 
A. Aichinger, Chief E1!1Jrs. 
PRODUCTS: Controls; Disconnect plu~; Misc. 
electrical equipment; Switches; Termmals; In· 
struments;i Insulating materials; Panels; Alu­
mi_num, p astic and synthetic parts; Radios; 
Miscellaneous. 

MONARCH ALLOYS CO., Ravenna, 0. 
PERSONNEL: E. P. Carter, Gen. Mgr. 
PRODUCTS: Bearings; Non-ferrous castings. 

MONARCH ALUMINUM MFG. CO., 
p 9301 Detroit Ave., Cleveland, 0. 
DERSONNEL: R. Deutsch, Pres. & Treas.; H.J. 
Deu~.t. V. Pres.; D. R. Gould, Secy.; H. 
CaVIs, :scale!' M__gr.; 0. Ulrich, Pur. Agt.; C. 

arver, htef Engr. 
PCROJ:!UCTS: Basic materials and fabrications; 

astmgs and forgings; Aluminum parts. 

THE MONARCH MACHINE TOOL CO 
Sidney 0. ·• 

PERSONNEL: W. E. Whipy Pres Tress & 
~en. ~grs.; P. A1. Abe, v. P;es.; F:'c. Dun; v. 

res. ecy.j • A. Raterman, V. Pres & 
Pur. Agt.; H. A. Toy, Sales M.,.,. • C A B1"ck. el Chief Engr. .. •. , • • • 
PRODUCTS: Machine tools. 

MONARCH METAL WEATHERSTRIP 
CORP~ 6333 Etzel Ave., St. Louis Mo 

·PERSONNEL: J. A. Goellner, Pres.; A. N. Lane: 
V. Pres. & Sale!! Mgr.; .H. C. Albrecht, Secy. & 
Treas.; F.J. Ktck, Chtef Engr. 
PRODUCTS: Aircraft armament; Basic materials 
and fabrications; Castings and forgings· 
Covers; Fasteners; Fittings;, Misc. hardware: 
Aluminum and steel parts; :stampings. ' 

MONITE WATERPROOF GLUE CO., 
1628 N. Second St. MinneapoUs, Minn. 

PERSONNEL: H. L. Prestboldt, Pres.; H. W. 
Mattison, V. Pres. & Treas. 
PRODUCTS: Glue and adhesives. 

MONMOUTH PRODUCTS CO., 
1929-41 E. 61st St., Cleveland, 0. 

PERSONNEL: E. L. Davis, Pres. & Gen. Mgr.; 
G. M. Salzman, V. Pres.; G. L.Jameson, Secy.; 
H. D. Hubbs, Tress. & Sales Mgr.; S. Waite, 
Pur. Agt.; G. L. Ferguson, Chief Engr. 
PRODUCTS: Bearings· Bushings; Steel parts; 
Supercharger clutch discs; Throttle parts. 

MONSANTO CHEMICAL CO., St. Louis Mo. 
PERSONNEL: E. M. Queeny, Pres.; C. Betk;";ap, 
V. Pres.; W. W. Schneider, Secy.; F. A. Ulmer, 
Treas. 

Plastics Div. 
Springfield Mass. 

PERSONNEL:]. C. 13roob, Gen. Mgr.; J. H. 
Clark, Sales Mgr.; G. M. Bullard, Pur. Agt.; 
S. H. Colton, Pers. Dir.; J. R. Turnbull, Pub. 
Dir. 
PRODUCTS: Paints, varnishes and finishes; 
Transparent plastic windows; Side-lights. 

Merrimac Div. 
Everett Station Boston, Mass. 

PERSONNEL: E. M. Queeny, Pres . .i. W. M. 
Rand, V. Pres., & Gen. Mgr.; W. W. :schneider, 
Secy.; F. A. Ulmer, Treas.; L.A. Pratt, Sales 
Mgr.; E. E. Brainard, Pur. Agt.; C. E. Serrens, 
Pers. Dir.; P. A. Singleton, Pub. Dir.; J. B. 
Flaws, Chtef Engr. 
PRODUCTS: Paints, varnishes and finishes. 

MOORE DROP FORGING CO., 
Springfield Mass. • 

PERSONNEL:]. M. Collins, Pres. & Treas.; H. 
G. Dickey, A .. T. Murra_y, V. Pres.; E. Aobe, 
V. Pres. & Chtef Engr.; F. Hatch, Secy.; N. B. 
Ellison, Sales Mgr.; A. Converce, Pur. Agt. 
PRODUCTS: Steel, aluminum and brass forgings; 
Finished machined parts. • 

MOORE-EASTWOOD & CO., 
537 Monument Ave., Dayton, 0. 

PERSONNEL: H. C. Moore, Gen. Mgr.; L. N. 
Moore, Secy. & Treas.; L. Scheid, Pur. Agt.; 
R. C. Moore, Chief Engr. 
PRODUCTS: Bomb racks and shackles; Gun 
sights; Gun mount adapters; Aircraft arma­
ment; Aluminum and steel parts; Filler valves; 
Cablemeters; Tab controls; Generators; Gun 
synchronizer. 

MORSE TOOL CO., 116 E. Goldengate Ave., 
Detroit, Mich. 

PERSONNEL: W. S. Morse, Pres;,; M.J. Morse, 
Secy.; W. H. Morse, Treas.; J. u_. Weeks, Gen. 
Mgr. & Sales Mgr.b• W. L. Jams, Pur. Agt.; 
F. L. Bearss, Pers. ir. 
PRODUCTS: Tools. 

MOTOR MASTER PRODUCTS CORP., 
AERONAUTICAL DIV., 549 Washing­
ton Blvd. Chicago, Ill. 

PERSONNEL: J. E. Menaugh, Gen. Mgr.; R.J 
L. Dutterer Chief Engr. 
PRODUCTS: Spark plugs. 

t)f' 

:J 
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MAKE THEM MORE AND MORE AUTOMATIC 

White-Rodgers automatic temperature modulation equipment relieves 

pilots for greater concentration on Fighting power by providing com­

plete ly automatic control of ' 

1. Engine cowl flaps (both air and liquid cooled) . 

2 . Oil cooler shutters or flaps . 

3. Cabin temperature (both supercharged and normal). 

4. Carburetor air temperature. 

Engineering data on the above or othe r tempe rature control applica­

tions will be furnish e d Ia manufacturers upon request. 

WHITE-RODGERS ELECTRIC COMPANY 
SAINT LOUIS~M S S 0 URI 

OR~ial Photo C<XI r1Uy U.S. Army Air forcec 
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MOTOR REBUILDING SPECIALTIES, 
2634 S. Michipn Ave., Chicago, m. 

PERSONNEL: N. F. Clayborne, Owner, Gen. 
Mgr., & Sales Mgr.; R. S. Wiencek, Pur. Agt.; 
I. L. Clayborne, Pers. Dir.; L. E. Plassmeyer, 
Chief Engr. 
PRODUCTS: Airport equipment; Engine mounts; 
Misc. engine equipment. 

MU-SWITCH CORP., 
38 Pequit St., Canton, Mass. 

PERSONNEL: T. Deutschmann, Pres.; H. A. 
Leander, V. Pres. & Trcas:..t D. A. Calder, Gen. 
Mgr. & Sales Mgr.; R. Keed, Pur. Agt.; ]. 
Bukey, Pub. Dir.; P. A. Lund, Chief Engr. 
PRODUCTS: Switches. 

MURPHY VARNISH CO., 
224 McWhorter St., Newark, N. ], 

PERSONNEL: C. L. Rob, Pres.l.P. S. Kennedy, 
V. Pres.; Z. Belcher, Secy.; F • .t"I'!J.egner, Trcas.; 
H. W. Lay~ Gen. Sales Mgr.b·'f. I. Savage, Pur. 
Agt.; R. H. Sommer, Pub. ar.; A. Anderson, 
ChiefEngr. 
PRODUCTS: Paints, varnishes and finishes. 

THE MURRAY CORP. OF AMERICA, 
7700 Russell St., Detroit, Mich. 

PERSONNEL: C. W. Avery, Pres.; C. D. Wid­
man, V. Pres.: C. H. Menge, SaJes Mtrr.; E. A. 
Ruggles, Pur. Agt.; M. B. Lmdquast, Pers. 
Dir. 
PRODUCTS: Wings· Tail surfaces; Stainless 
steel shrouds and firewalls; Panels; Aluminum 
and steel parts. 

MUSKEGON PISTON RING CO., 
Sixth & Alpha Sts., Muskegon, Mich. 

PERSONNEL: T. E. McFall, Pres.; H. G. 
Vaughan, V. Pres.; G. A. Fifield, Secy.; G. W. 
Lundeen, Trcas . .i. ]. A. Nadeau, Pur. Agt.i 
R. L. Swanson, l:'ers. Dir.; P. S. Lane, Chie1 
Engr. 
PRODUCTS: Piston rings; Aircraft propeller 
housing ring. 

N 

THE NASH ENGINEERING CO., 
South No~ Conn. 

PERSONNEL: I. C. Jennings, Pres.; D. E. Nash, 
V. Pres. & Treas.; H. I.;, Nas\1., Secy.; E. A. 
Mead, Sa~es Mgr.b· H.~· Bradbury, Pur. Agt.; 
G. B. Wnght, Pu . D1r.; ;H. E. Adams, Chief 
Engr. 
PRODUCTS: Altitude chamber pumps. 

NATIONAL AIRCRAFT EQUIPMENT CO , 
275 North Ave. 1!:!, Los Angeles, Calif. ' 

PERSONNEL: R. T .. Kmney, Pres.; W. H. 
Kinney, L. L. Martm, V. Pres.; J, H. Byrnes 
Treas.i~· P. Lewis, Plant M_gr.; D. Reynolds: 
Sales .Mgr.J.. W. W. Grace, Pur. A.gt:.i H H 
Cox, Pers. uir.;,F. P. Bu~klein, Chief .t!;n~. · 
PRODUCTS: Bas1c mater1als and fabrications· 
Castings and for,gings; ~ngine moun~s; Land~ 
ing gears; Alummum, f1breb magnes1um, ply­
wood and steel parts; Su -assemblies; Tail 
wheel assemblies; Tools. 

NATIONAL AIRCRAFT MATERIALS CORP., 
P. 0. Box 460.t Rutland, Vt. 

PERSONNEL: P. R . .r;aton, Pres .. Gen. 1\lgr., 
Sales M_gr. & Pur. Agt.; L. E. Eaton, Seey,; 
M. 1. Eaton, Treas. & Pub. Dir.: M. V. 
Quigley, Pers. Dir.: C. Smith, Chief Engr. 
PRODUCTS: Ammunition boxes and counters; 
Plywood parts; Wood wingbeams and struts; 
Wood propeller and propeller parts. 

THE NATIONAL ALUMINUM CYLINDER 
HEAD CO., 3420 B. 93rd St., Cleveland, 
0. 

PERSONNEL: ]. L. Schmeller, Pres.; F. G. 
Diffin, V. Pres. & Sales M_gr.: G. N. Wright, 
V. Pres. & Pur. Agt.; H. T. Schmeller, ScC:y.; 
L. G. Smith, Treas. 
PRODUCTS: Aluminum cylinder heads. 

NATIONAL BROACH & MACHINE CO., 
5600 St. Jean Ave., Detroit, :Mich. 

PERSONNEL: R. S. Drummond, Pres.; W. S. 
Praeg, V. Pres.; M. H. Crawford, Secy.; 1. I. 
Schultz, Trcas. & Pub. Dir.; F. Kirsten. l'ur. 
Agt.; T. S. Gates, B. F~ Bregi, Chief Engrs. 
PRODUCTS: Machine tools; Tools. 

THE NATIONAL BRONZE & ALUMINUM 
FOUNDRY C0.1 529 Union. Commerce 
Bldg., Clevelana, 0. 

PERSONNEL: j. L. Schmelter, Pres. &: Sales 
Mgr.i W. A. Muth, V. Pres. & Seey,; G. N. 
Wrignt, V. Pres. &: Pur. Agt.; L. G. Smith, 
Trcas0· E. Davis, Pers. Dir.; W. Butcher, 
Pub. ir. 
PRODUCTS: Castings and forgings. 

THE NATIONAL COPPER & SMELTING 
CO., 1862 E. 123rd St., Cleveland 0. 

PERSONNEL: H. B. Smith, Pres.; C. L. ~mith, 
Treas. 
PRODUCTS: Tubing. 

NATIONAL MACHINE PRODUCTS, 
150 W. Slauson Ave. Los Angeles Calif. 

PERSONNEL: R. F. SoJ?ris, Pres . .i ]. X. Moffett, 
V. Pres.; H. E. Vorh1s, Secy. ~ Treas.; A. T. 
Haugh, Sales Mgr.; W:· A. Griffin •. Pur. AR~·i 
D. M. Soule, Pr.rs. Dar.; C. A. N~mz, Cli1e1 
Engr. B 
PRODUCTS: Aircraft armament; omb racks; 
Controls; Hydraulic controls and assemblies{· 
Instruments; Aluminum, magnesium and stee 
2arts; Pumps; Sub-assemblies; Control valves; 
Engine valves and valve parts. 

THE NATIONAL MACHINERY CO., 
Tlflin, 0, F • h' PRoDuCTS: Cold headers; orgmg mac mes; 

Maxipresses; Precision nut tappers. 

THE NATIONAL SCREW & MFG. CO., 
2440 E. 75th St., Clevelan~ 0. 

PERSONNEL: H. P. Ladds, Pres.; C. I!', Newpher, 
V. Pres. & Sales Mgr.; E. E. Griese, Secy. & 
Treas.lR· G. Burnham, Pur. Agt.; F •. W. Old­
ham, .t"ers. Dir.; H. C. Erdman, Ch1ef Engr. 
PRODUCTS: Bolts; Nuts; Screws; Cotters; 
Steel rivets. 

NATIONAL TUBE CO. 
Frick Bldg., Pitts\,urgb, Pa. 

PERSONNEL: W. F. McConnor, Sales Mgr. 
PRODUCTS: Seamless steel tubing. 

·:.··· 
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WHITNEY AIRCRAFT CHAINS* 
OBEY ORDERS INSTANTLY 

When the chips are down and the fight is on, life 
can hang on an instant of lag or stiffness in any 
plane mechanism or control. Bur where Whitney 
Chains are on the job, the issue is never in doubt. 
Smooth, swift, positive action answers the pilot's 
summons every time . 

And in ~he battle for production, roo, Whicne_y 
Chatns swiftly answer many problems ... by their· 
flexibility, compactness and lightness which fit 
them readily into the most specialized and confin­
ing limits of .design . When you have sue~ proble~~· 
send for an engineer from Whitney's AviatiOn Divi­
sion . He will place directly at your disposal all ~f 
Whitney's engineering, ·manufacturing and .. techm­
cal resources ... plus plenty of. person~! . know­
how" to work out your special apphcatwns of 
roller chains and sprockets. 

'~ PRODUCT OF AVIATION DIVISION of THE WHITNEY CHAIN & MFG., co. 
-

HARTFORD, CONNECTICUT 
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NATIONAL TWIST DRILL & TOOL CO., 
6522 Brush St. Detroit. Mich. 

PERSoNNEL: H. L. McGregor, Pres.; E. J. 
Chamberlain, V. Pres. & Sales Mgr.; A. B. 
Hulsapple, Secy.; A. H. Mueckler, Treas.j_H. 
A McGrc:~tor, Gen. Mgr.; R. B. Kane, J:'ur. ABt.; C. J. Oxford, P~b. Dir. & Chief Engr. 
PRODUCTS: Metal cutt1ng tools. 

NATIONAL VENEER & LUMBER CO., 
1635 W. Michigan St., InclianapoUa, Ind. 

PERSONNEL: B. F. Swain, Jr., Pres.; M. B. 
Swain, V. Pres.; L. ]. Heyne, Secy.; E. S. 
McDonald, Gen. Mgr.; E. F. Scherer, Sales 
Mgr. 
PRODUCTs: Structural aircraft veneer. 

THE NEDCO CO., 
87 Rumford Ave., Waltham, Mass. 

PERSONNEL: A. C. Burleigh, Pres., Treas. & 
Gen. Mgr.; C. S. Burleigh, Secy. 
PRODUCTS: Sanding and r11bbing machines. 

NEU-BART STAMPING & MFG. CO., 
120 W. Slauson Ave., Los Angeles, Calif. 

PERSONNEL: A. H. Neubauer, Pres. & Gen. 
Mgr.; G. Bartholomew, V. Pres., Secy. & Trcas. 
PRODUCTS: Ammunition boxes and counters; 
Basic materials and fabrications; Propellers 
and propeller parts; Stampings; Sub-assemblies. 

NEW DEPARTURE DIV.1 GENERAL 
MOTORS CORP. Bnstol, Conn. 

PERSONNEL: C. S. ~oy, Treas.; F. G. Hutes, 
Gen. Mgr.; L. G. Sigourney, Sales Mgr.; . A. 
Ashwell, Pur. Agt.; C. B. Greene, Pers. ir.; 
C. B. Beckwith, Pub. Dir.; T. C. D. Crow, 
Chief Engr. 
PRODUCTS: Ball bearings. 

NEW ENGLAND SCREW CO. Keene, N. H. 
PERSONNEL: G.]. Holt, Pres. & Treas.; C. G. 
Holt, V. Pres., Secy._ & Treas.; G. B. Holt, 
Gen. Mgr. & Sales Mgr.; L. W. Hewitt, Pur. 
Agt. 
PRODUCTS: Fasteners. 

THE NEW HAVEN CLOCK CO., 
New Haven Conn. 

PERSONNEL: R. H. Whitehead, Pres. & Gen. 
Mgr.; E. Stevens, V. Pres. & Sales Mgr.; A. 
Ham, Secy~· P. H. English, Treas.• ]. White­
h~d, ~ur. t.; ~· Truesch, Pers. bir.· R. H. 
Chtrgmn, .Pu .· Dtr.; G .. Gabriel, Chief Engr. 
PRODUCTS. Mtsc. electrtcal equipment. 

NEW JE~SEY FULGENT CO., INC., 
Whitman Av!-J. Metuchen, N. J. 

PERSONNEL: ~· D. Wt~ey, Pres.; A. R. Wi!e_y, 
Secy.:. G. D Eusta!!hto, Pur. Agt.; W. B. 
Hutchmson, Pers. Dtr.; W. F. Buchanan Chief 
Engr. ' 
PRODUCTS: Military pyrotechnics. 

NIXON NITRATION WORKS, Nixon, N.J. 
PERSONNEL: C. F. Schuster, Pres. & Gen Mgr · 
L. Spinx, V. Pres.; M. Breitkopf, Secy ·. 0 s' 
Blaine, ~reas.; M. W. Peters, Sales Mlir.:·H: 
A. Hendrtckson, Pur. Agt.; G. Schmelter, Chief 
Engr. 
PRODUCTS: Insulating materials; Plastic parts. 

NORMA-HOFFMAN BEARINGS CORP., 
Stamford Conn. 

P~RSOm:m.: 0. P. Wilson. Pres. & Treas.; H. J. 
Rttter, V. Pres., Secy. & Sales Mgr.; C. E. 
Stevens, V. Pres.-Piant Operations: C. A. 
Wattson, Pur. Atft.; D. E. Batesole, Chief Engr. 
PRODUCTS: Beanngs. 

NORTH AMERICAN ELECTRIC LAMP CO., 
1014 Tyler St., St. Lows Mo. 

PERSONNEL: C. M. Rice, Pres.; k. 0. Cohn, V. 
Pres.; L. Lander, Secy., Treas. & Gen. Mgr.; 
H. N. Adelstein, Pur . .Agt. 
PRODUCTS: lnfm-red ray lamps; Drying equip­
ment. 

NORTH BROS. MFG. CO., Lehigh Ave. & 
American St. Philadelphia, Pa.. 

PERSONNEL: R. S. Rauch, Pres.;]. T. Fegley, 
V. Pres. & Trcas.:_ E. ]. Weierstall, Secy. & 
Sales Mgr.; W. G. 1\facht, Pur. Agt. 
PRODUCTS: Tools. 

NORTHILL CO., IN_9.,J1851 Sepulveda Blvd., 
Los Ang_eles ~. 

PERSONNEL: J. C. Garrett. Pres.; W. C. 
Brownlee, V. Pres.; H. W. Elliott, Secy.; E. 
Barlow, Treas.; E. H. Messereau, Mgr.; ]. 
Meyer, Pur. Agt. 
PRODUCTS: Stainless steel folding anchors. 

NORTON CO., Worcester, Mass. 
PERSONNEL: G. N. JepJ>SOn, Pres.; H. A. Stan· 
ton, W. T. Montague, V. Pres.; C. S. Anderson, 
Secy.; M. P. Higgins, Treas.; P. Fielden, Pur. 
Agt.; W. I. Clark, Pers. Dir.; A. B. Fritts, Pub. 
Dir. 

Abrasive Div. 
PERSONNEL: A. B. Holmstrom, V. Pres. & Gen. 
Mgr.j W. R. Moore, Sales Mgr.; C. W. Daniels, 
Chier Engr. 

Machine Div. 
PERSONNEL: H. W. Dunbar, V. Pres. & Gen. 
Mgr.j F. W. Smith, Sales Mgr.; A. G. Belden, 
Chier Engr. 
PRODUCTS: Precision grinding machines; Engine 
crankshaft grinders; Production lapping ma­
chines; Abrasives; Grinding wheels; Lapping 
and honing sticks; Super-refractories. 

NUMBERALL STAMP & TOOL CO., 
Huguenot Park, Staten Island, N.Y. 

PERSONNEL: M. Bayerdorffer, Pres.; C. Zeitler, 
V. Pres. 
PRODUCTS: Stampings. 

0 

THE 0. K. TOOL CO., INC., Shelton, Conn. 
PRODUCTS: Machine tool parts. 

THE OIDO PISTON CO., 
5340 Hamilton Ave. Clevelandl.. 0. 

PERSONNEL: C. Birnbaum, Pres.; E. J.l.iutman, 
V. Pres.; D. P. Shaw, Sec.)~:.! Gen. Mgr., S~les 
Mgr., Pur. Agt., Pers. Dtr., & Pub. Drr.; 
R. G. Horsburgh, Trcas.; G. Svetcoff, Chief 
Engr. 
PRODUCTS: Hydraulic controls and assemblies; 
Misc. e~gine equipment; Aluminum and steel 
parts; Ptstons; Pumps. 
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PL) v' OODO "". 
r i ~ Jev JL 

The . success of plywood as an airplane 
material is no accident. It has taken long 
Years of courageous work 0 0 • work dur-
ing periods when it seemed the scoffers 
Were right ... work when there was 
little hope of pecuniary reward . 

The adequate protection of Plywood has 
been our contribution. For seven years 
we have formulated, tested and devel­
oped Aircraft Plywood Finishes ... 
Work that bound us to the Plywood Man­
ufacturer and Airplane Builder with the 
common interest ... PLYWOOD. , 

Now Plywood Planes are here ... and 
there are more, many more to come. 
Thousands of them have their Plywood 
Surfaces protected by TUF-ON Finishes. 
These planes have been in the air two 
years and more. 

// 
FINISHING 

By developing our finishes along with the 
development of Plywood Planes, we have 
gained _'an 'experience, an understanding 
that we never could have attained had we 
waited until now whe :1 there is not suf­
ficient time for adequate formulation and 
testing . 

We have grown with Plywood. Our fa­
c ilities are largely devoted to the produc­
tion ;.of Plywood Finishes. We are Ply­
wood Finishing Specialists. If you are in­
terested 'in Plywood Airplane Construc­
tion, you want to know us and we want to 
know you. Write today. 

TUP•ON 
PLYWOOD FINISHES 

INDUSTRIAL RESEARCH DIVISION OF WIPE-ON CQRP., 105 HUDSON ST.! NEW YORK 
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THE OWO SEAMLESS TUBE CO. 
Shelby 0. 

PERSoNNEL: W. C. Connelly_. Pres., & Gen. 
Mgr.; W. W. Van Hom, V. Pres.j· E. W. 
McNeill, Secy., & Treas.; A. Waines, r., Sales 
Mgr.; D. Reagan, Pur. Agt.; H. C. Mayer, 
Pers. Dir.; M. W. Freese, Pub. Dir.; R. Dewey, 
ChiefEngr. 
PRODUCTS: Tubing. 

omo UNITs, 
515-531 Hunter Ave., Dayton, 0. 

PERSONNEL: A. R. Lambert, Prop.; H. L. 
Brump, Chief Engr. 
PRODUCTS: Truck wheel replacement parts; 
Superfinishers; Cam grinder. 

OHMITE MANUFACTURING CO., 
4835 W. Flournoy St., Chicago, Ill. 

PERSONNEL: D. T. Siegel, Gen. Mgr.; R. S. 
Laird, Sales Mgr.; A. Stolzenfeldt, Pur . .Agt.; 
W. C. Hart, Pers. Dir.j H. Levy, Chief Engr. 
PRODUCTs: Resistors; Rneostats; Switches. 

THE OILGEAR CO., 
1403 W. Bruce St., Milwaukee, Wise. 

PERSONNEL: H. M. Swigart, Pres.• G. H. 
Fabian, W. Ferris, V. Pres.; S.M. Heller, Secy. 
& Treas.; W. G. Prasse, Sales Mgr.; G. L. 
Hartman, Pur. Agt.l. M. E. Engebretson, Pub. 
Dir.; E. Wiedman, ~.;hie£ Engr. 
PRODUCTS: Machine tools. 

OLDS ALLOYS CO., 
8686 Rheem Ave., South Gate Calif. 

PERSONNEL: R. B. Olds, Pres.; P. S. Rattle, 
V. Pres., Secy. & Treas. 
PRO"DUCTS: Bearings. 

TINIUS OLSEN TESTING MACmNE CO., 
500 N. 12th St., Philadelphia, Pa. 

PERSONNEL: T. Y. Olsen, Pres., Treas. & Gen. 
M~rr.; T. Olsen, II, V. Pres.;]. F. Sutton, Secy.; 
T. L. Richards, Sales Mgr.; C. R. Tait, Pur. 
Agt.; R. B. Lewis, Chief Engr. 
PaoD'!'CTS: Measuring instruments; Testing 
mach!nes; Static and dynamic balancing 
machines. 

ONSRUD MACmNE WORKS, INC., 
3900 Palmer St., Chicago Ill. 

PERSONNEL: 0. Onsrud, Pres.· T. W. Foote, V. 
Pres.; R. F. Onsrud, Secy. & Gen. Mgr.· H. 
Krabol, Treas.; R. C. Reinhartsen, Sales 
MjP".; 1. Knox, Pur. Asrt.; G. Anderson, Pers. 
dDahlr.; GC.h .• Mf.ECampbell,1>ub. Dir.; H. C. Gron-a , ae ngr. 
PRODUCTS: Machine tools; Tools. 

OPERADIO MANUFACTURING CO 
St. Charles, Ill. ·• 

PERSONNEL: J. M. Stone, Pres.; G. R. Haase, 
V. Pres. & Gen. Mgr.; L. A. King, Secy., 
Treas. & S~es Mgr.; ~-E. Swick, Pur. Agt.; 
K: S. Purkass, Pers. Dar.; E. H. Kruse, Pub. 
Dar.;]. F. Mc:Craagh, <;:haef Engr. 
PROJ?UCTS: Masc. el~ctracal equipment; Paging, 
pubhc address and antercommunication equip­
ment. 

ORANGE ROLLER BEARING CO., INC 
557 Main St.t.. Orange, N. ]. ., 

PERSONNEL: ]. A . .I:IUrden, Jr., Pres.; C L 
Ritchie, V. Pres., Treas. & Gen. Mgr,; A. p" 
Schaeffner, Secy.; R. ]. Gales, Chief Engr · · 
PRODUCTS: Bearings. • 

KARL ORT 614 W. Poplar St., York, Pa. 
PRCJDtlc."TS: Basic mnteraals and fabrications; 
Batteries; Bearings; Control sticks and wheels; 
Covers; Electrical r:quipment; Fasteners; Fil­
ters and strainers; Fire extinguishers; First aid 
equipment; Fittings; Flares; Floats, skiis; 
Gaskets; Hose clamps and hose fittings; In­
struments; Insulating materials; Landing and 
navigation lights; Life saving equipment; 
Misc. hardware; Misc. engine equipment; 
Paints, varnishes and finishes; Parachutes; 
Parts; Piston rings; EJ!gine primers; Propellers 
and propeller parts; Protective clothing and 
equipment; Pumps; Radiators; Radios; Radio 
compasses; Seats; Radio and ignition shielding; 
Shims; Shock struts and cord; Spark plugs; 
Stanapin}lll; Starters; Tail wheel assemblies; 
TankS; Tires and tubes; Tools; Tubing; Con­
trol valves; Engine valves and valve parts; 
Wheels and brakes; Miscellaneous. 

THE OSTER MFG. CO., 
E. 61st at Carnegie Ave. Cleveland, 0. 

PERSONNEL: R. TewkSbury. Pres., Treas. & 
Gen. Mgr.; A. S. Gould, V. Pres. & Sales Mgr.; 
H. A. Maurer. Secy.; W. Blank, Pur. Ajt.; 
G. S. Scriven, Pers. Dir.; L. S. Newman, Pub. 
Dir.; R. Hyde, Chief Engr. 
PRODUCTS: Machine tools. 

]. A. OTTERBEIN, 
55-61 Hubbard St., Middletown, CoDD. 

PERSONNEL: J. A. Otterbein, Prop. 
PRODUCTS: Machine tools; Parachute hardware. 

OWENS-CORNING FIBERGLAS CORP. 
15th Floor, Nicholas Bldg., ToledoL.9· 

PERSONNEL: H. Boeschenstein, Pres.; w. P. 
Zimmerman, V. Pres. & Gen. Mgr.; C. G. 
Staelin, Secy.; H. R. Winkle, Treas.; ]. H. 
Thomas, Sales Mgr.; R. R. Bastian. Pur. Agt.; 
E. C. Ames, Pers. Dir.j W. D. Thackeray, Pub. 
Dir.; A. C. Wilson, Chaef Engr. 
PRODUCTS: Aircraft armament; Auxilial1' power 
plantsi .Batteries; Auxiliary motors; Genera­
tors; Magnetos; Power and light cable and 
wire; Filters and strainers; First aid equipment; 
Flares; Gasket.,; Heaters; Insulating materials; 
Oil seals; Fibre, plastic, plywood and rubber 
J:!arts; Protective clothing and equipment; 
Radios; Starters; Tanks; Tubing; Ventilating 
and air conditioning equipment. 

p 

PAASCHE AIRBRUSH CO., 
1909 Dlversey Parkway, Chicago, Ill. 

PERSONNEL: J. A. Paasche, Pres.; H. F. Reck, 
V. Pres.· W. A. Sharman, Treas.; W. H. 
Geisser, Sales Mgr.; L. R:· Stensland, Pur. Ag~·~· 
R. H. Smutzer, Pub. Dar.; E. W. Berg, Chae 
Engr. 
PRODUCTS: Paint spraying equipment. 

PACIFIC-AIRMAX CORP., 7631 Roseberry 
Ave., Huntington Park, Calif. 

PERSONNEL: H. A. Hartfield, Pres.; R. C. 
Gross, V. Pres. & Gen. Mgr.; E. S. Weiss, 
Treas. & Asst. Secy.; L. M. Hull, Sales Mgr._& 
Pub. Dir.; ]. B. Marchand, Pur. Agt.; ]. Davas, 
Pers. Dir.; A. A. Arnhym, Ch1ef Engr. 
PRODUcTS: De-icer equipment; Heaters; Insu­
lating materials; Aluminum and steel parts; 
Stampings Sub-assemblies; Cabin sup~rcharges; 
Ventilating and air conditioning equapment. 

-~ 
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perm a nently smooth, close 
e lectrica l con trol. Ohmite 
wire-wound Resistors are 
known for their ability to 
give long, reliable sen•ice. 
Widest ra nge of ty pes and 
sizes. Approved t y pes for 
Army and Na''Y specifications. 
I ' rite on compa11y lellerhead 

f or helpful 96-page lndust1·ial 
Catalog a11d E11gineering 1\laiJ­
ua/ No. 40. 

OHMITE MANUFACTURING CO. 

ELECTRIC CABLES for AIRCRAFT 
LIGHTING AND POWER CABLES 

SHIELDING IGNITION CABLE 
BONDING WIRE ANTENNA WIRE 
INSTRUMENT WIRES AND CABLES 

Jlllunn[uc tn-red in accoTdmtce w-ith lcttest Anny mr.d Na.v y Speci{icctt ions 

Special multiple conductor cable made to order- designed for particular 
applications on instruments and apparatus 

BOSTON INSULATED WIRE AND. CABLE COMPANY 
BOSTON, MASSACHUSETTS 
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PACIFIC AVIATION, INCc::. N. Sycamore 
Ave., Los Angeles, 

PERSONNEL: H. V. Reynolds, Pres.; T. E. 
Spri!lflerJ. W. M. Jameson, V. Pres.; P. ]. 
Brady, ~:~ec:y., Treas. & Gen. Mgr.; Vf. M. 
McDvain, Pur. Agt.; H. Scott, Pers. D1r.; H. 
F. Prime!, Chief Bngr. 
PRODUCTS: Bomb racks; Hydraulic controls 
and assemblies; Landing gear assemblies• 
Pumps; Shock struts and cord; Wheels and 
brakes. 

PACIFIC GEAR WORKS OF LOS ANGELES, 
2053 E. 38th St., Los ~ales Calif. 

PERSOm-'BL: P. Bannon, Jr., Gen. MJP".; j. H. 
Coif~. Sales Mgr.; C. A. Hasenstab, Pill". Agt.; 
G. Malme, Pers. Dir.; J, K. Morris, Chiet 
Engr. 
PRODUCTS: Gears and gear assemblies. 

PACIFIC SCmNTIFIC CO., 
1430 Grande Vista Ave., Los Angeles, 
Calif. 

PERSONNEL: W. P. Balderston, Pres. 
25 StiDman St. San Pranclsco, Calif. 

PERSONNEL: D. H. ~bb, V. Pres.; D. G. 
McAllister, S!!C)'. Jr. Treas. 
PRODUCTS: Meteorological airp()rt equipment; 
Batteries; Flares; Instruments; Pumps. 

PACKARD ELECTRIC DIV., G~NBRAL 
MOTORS CORP., Warren, 0. 

PERSONNEL: B. N. MacGregor, Gen. Mgr.; G. 
S. Carr, R. J. Mon!goJllery_, Sales Mgr.; E. E. 
DeBolt, Pill". Agt.\ K. H. Hollman, Pers. Dir.; 
L. C. Wolcott, Ch1ef Engr. 
PRODUCTS: Cable; Radio and ignition shielding. 

PACKARD MANUFACTURING CORP., 
2900 Columbls,llldianapoUs, Ind. 

PERSONNEL: H. E. Capehart, Pres.; E. E. 
Collison, V. Pres. & Chief Engr.; W. F. Struby, 
Secy. & Gen. Mgr~· 0. C. Roberts, Asst. Treas.; 
W. C. Brase, PJar. ·.i..~· Stephens, Pers. Dir.; 
D. V. Kennedy, Pu • J.Jtr. 
PaODUCTS: Collector rings. 

PACBLESS METAL PRODUCTS CORP. 
31 W'mthrop _Ave., New Rochelle, il. Y. 

PERSONNEL: G. M. Pettee, Pres.; M. W. 
McLaren, V. Pres.; R. S. Frichette, Secy.; H. 
W. Cole, Treas.; W. L. Bryde, Sales Mgr.; T. 
J. Callagy, Pur. Agt.; S. Guamaschelli, Cnief 
Engr. 
PRODUCTS: Fittings; Plezible bronze and 
metallic hose; Vibration absorbers and dampers. 

THE PALNUT CO., 
67 Cordier St., Irvington, N. ]. 

PERSONNEL: J, R. Hotclikin, Pres.; A. B. 
Beggs, V. Pres. 
PaoDuCTS: Fasteners; Locknuts. 

PANNmR BROS. STAMP CO. 
207 Sandusk:v St. N. S., ~ttsburgh. Pa. 

PB.RSONNBL: 0. N. Pannier, Pres.; W. ]. 
Pannier, V. Pres.; R. A. Pannier, Treas. 
PaoDucrs: Steel stamps; Rubber etching 
stamps; Acid inks. 

PARAGON-REVOLUTE CORP., 
79 South Ave • .~. Rochester, N. Y. 

PERSONNEL: H. H. ~:~ulllvan, Pres. & Treas.; 
L. G. Booth, V. Pres.; W. L. Sullivan, S!!C)'., 
Gen. 1\!gr. & Chief Engr.; L. G. Booth, Sales 
Mgr.; W. H. Wilder, Pill". Agt. , 
PRODUCTS: Blueprinting maclilnery and equip­
ment. 

THE PARK DROP FORGE CO. 
735 B. 79th St., Cleveland, 0. 

PERSONNEL: G. C. Gordon, Pres.; F. L. Ball, 
Secy. & Treas:.1. W. A. Humel, Gen. Mgr.; 
J. W. Grinder, rur. Agt. • 
PRODUCTS: Drop and crankslmft forgJngs; Steel 
parts. 

THE PARKER APPLIANCE CO., 
17325 EucUd Ave., Cleveland.LO. 

PERSONNEL: A. L. Parker, Pres., & Treas.;. B. 
I. Markham, V. Pres.; F. A. RoUa, Secy.; ~.E. 
Amon, Jr., Sales Mgr:i E. G. Job.nson, Pur. 
Agt.; W. R. MerediUI, Pers. Dar.; .1... B. 
SChnlobl, Chief Engr. . • 
PRODUCTS: De-icer equipment; F1ttings; Lubri­
cants; Hydraulic controls and BSBeiDbUes; 
Machine toolsf· Synthetic parts; Engine primers; 
Tools; Contra valves; Engine valves and valve 
parts. 

THE PARKER STAMP WORltSt INC., 
650 Fnmklin Ave., Bartfora, Conn. 

PERSONNEL: H. L. Bitter, Pres., Treas. & Gen. 
Mgr.; K. Li!ISO• V. Pres.j 1- T. F. Bitter, 
Secy., Sales Mgr. & Pur. Alr'·i B. C. Bitter, 
Chief Engr. 
PRODUCTS: Plastic and steel parts; Tools. 

VICTOR F. PASTUSBIN CO., 4608 Bisek­
thome Ave., Lakewood Villsge, Long 
Beach Calif. 

PERSONNEL: V. F. Pastusbin, Pres. 
PRODUCTS: Castings and forgings; Misc. hard-
ware. 

THE PAULSON TOOLS, INC., 
Wallingford, Conn. 

PERSONNEL: C. H. Loucks, Pres. & Gen. Mgr.; 
E. W. Thompson, V. Pres.;]. E. Wrlnn, Secy.; 
J. ]. Brosnan, Treas. 
PRODUCTS: Forgings; Tools. 

THE PECK, STOW & WILCOX CO., 
Southington, Conn. 

PEJtSONNEL: M. J. Lacey, Pres~~ Gen. Mgr.; 
F. L. Wilcox, V. Pres.i· S. C. Wilcox, S!!CY. & 
Treas.; E.]. Murray, . Bramel, Sales Mgrs.; 
W. T. Morrissey._ Pur. Agt.j_ M. J .. Wooding, 
Pers. Dir.~ W. H. Moore, rub. D1r.; W. L. 
Ludwick, Chief Engr. ki ach" 
PRODUCTS: Sheet metal wor ng m mes; 
Tools. 

PENN RIVET CORP., • 
3rd & Huntingdon Sts., Pbllsdelllhia, Pa. 

PERSONNEL: T. M. Searles, Pres.; J. A. "Barnett, 
V. Pres.• E. M. Barto, Secy.; lr. L. ~we, 
Treas.· J. ]. Clement, Pill". Agt.; ]. Rieber, 
ChiefEngr. 
PRODUCTS: Rivets; Parts. 

PERMATEX CO. INC.1 • 
1720 Ave. Y BrooJDIDt N. Y. 

PERSONNEL: C. A. Benoit, Pres. & Tre~.; L. C. 
Wills, V. Pres.· H. C. Fuchs, Secy., H. J. 
Enders, Sales Mgr.; W. C. Corbett, Pur. A~.; 
E. G. Heeren, Pers. Dir.; N. Levy, Pub. D1r.; 
T. L. Camp, Chief Engr. . d 
PRODUCTS: Cleaners and cleanmg. compo~n s; 
Gasket assembling compound!!; 0•1 seals, Air­
craft chemical service and repa1r products. 
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Dll E CTOR E CTI 

PACIFIC AVIATION INCORPORATED 
HOLLYWOOD DIVISION 

927 North Sycamore Avenue, Los Angeles, California 

PACIFIC AVIATION INCORPORATED 
LOS ANGELES DIVISION 

9900 Lincoln Boulevard, Los Angeles, California 

AVIATION HYDRAULIC SPECIALISTS 
WE BUILD THEM RIGHT THE "FIRST TIME! 
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598 DIRECTORY SECTIOK 

THE PERMOLD CO. 
W. Liberty St:.t Medina, 0. 

PERSONNEL: E. G. l'"ahlman, Pres .• Trens. & 
Gen. Mgr.; H. R. Doswell, V. Pres. & Sec:y.; L. 
E. DeGioat, Sales Mgr.LA. Ebl.e, Pur. ~t.; R. 
C. Hicks, Pers. Dir. & .l"ub. Dar.; S. W. Jack­
son, Chief Engr. 
PRODUCTS: Castings; Aluminum and magne­
sium parts. 

PERRY AIRCRAFT PRODUCTS CORP., 
1127 Atlantic Ave., BrookiJD, N.Y. 

PERSONNEL: S. Sack, Pres., Tress. & Sales Mgr.; 
P. Lannert, V. Pres.; M. Rubin110n, Secy.; 0. 
Gishow, Gen. Mgr. & Chief Engr.; B. Lawrence. 
Pur. Agt.; L. Reis, Pers. Dir.; B. Cooper, Pub. 
Dir. 
PRODUCTS: Airport equipment; Ammunition 
boxes and counters; Bearings; Bomb racks; 
Bushings; Castings and forgings; Clamps; 
Collector rings, cowls, streamlines; Covers; 
Cowlings; Engine mounts; Exhaust manifolds; 
Fasteners; Filters and strainers; Fittin&s: Gns­
kets; Heaters; Hose clamps and hose fittings; 
Landing gears; Machine tools; Manifolds; 
Misc. hardware; Misc. engine equipment; Oil 
seals; Aluminum, cork, felt, fibre, rubber, steel 
and synthetic parts; Propellers and propeller 
parts; Shims; Shock struts and cord; Stampings; 
Sub-assemblies· Tail wheel assemblies; Tanks; 
Tools; Control valves; Engine valves and 
valve parts; Ventilating and air conditioning 
equipment; Vibration dampers. 

PERRY-AUSTEN MANUFACTURING CO., 
Grasmere Staten Island, N.Y. 

PERSONNEL: F. T. Perry, Pres.; W. F. Doer­
flinger; V. Pres. & Tress.; A. ]. Kurtz, Secy. 
PRODUCTS: Paints, varnishes and finishes. 

PHEOLL MANUFACTURING CO., 
5700 Roosevelt Rd., Chicago, Ill. 

PERSONNEL: M. Phelps, Pres.; E. M. Whiting, 
V. Pre11. & Gen. Mgr.; ]. ]. Schwander, Secy. 
& Treas.;J. A. Perry, Sales Mgr.; A. A. Schmid, 
Pur. :>\gt.; M .. E. Jense'!, Pers .. Dir.; N. L. 
Marvan, Pub. Dar.; F.]. Tasch, Chaef Engr. 
PRODUCTS: Screws; Bolts; Nuts· Slotted head 
screws; Recessed head screws; Hexagon head 
bolts. 

PHILADELPHIA DIV. BENDIX AVIATION 
CO~., 4700 Wlssahlckon Ave., Phila­
delphia Pa. 

P~RSONNEL: N. B. McLean, Gen. Mgr.; L. F. 
Laeb, Pur. Agt.; H. E. Kay, Pers Da"r · H Loen 
Chief Engr. · · • · ' 
PRODUCTS: Instruments; Starters; Cabin super­
chargers. 

PHILCO CORP., 
Tioga & C Sts,, Philadelphia Pa 

PERS?NNEL: ]. T. Buc~ley, Pr~s.; 'G. E. 
Demang, Secy.; W. R. Wllson, Tress.· R. A. 
Boyce, Pur .. Agt.; H. W. Butler, Pers. Dir.· D 
Grames, Chaef Engr. • · 
PRoDUCTS: Batteries; Radios. 

PHILLIPS MANUFACTURING CO., 3475 W 
Touhy Ave., Northtown Station, Chics"'o' Ill. .. • 

PERSONNEL: W. D. Phillips, Pres.; E. Atherton, 
V. Prl.'!l·J ]. M. Bash, ~ecy., Tress., Gen. Mgr, & 
Sales Mgr.; I. Duskan, Pur. Agt.; R. A. Van 
Fossen, Chief Engr. 
PRODUCTS: Cleaners and cleaning compounds· 
Metal cleaning equipment. ' 

THE PHOENIX OIL CO., 
9505 Cassius Ave., Cleveland, 0. 

PHRSONNHL: M. }. Murphy. Pres. & Gen. Mgr.; 
R. M. Murphy, V. Pres.; E. F. Horak, SeC:y, 
& Tress. 
PRODUCJS: Cleaners nnrl cleaning compounds; 
Lubricnnts. 

PHOTO RECORD EQUIPMENT CO., 
511 E. Seventh St., St. Paul, Minn. 

PERSONNEL: ]. B. McGrnth, Pres.; E. ]. 
McGrnth. Secy. & Pur. Agt. 
PRODUCTS: Aircrnft nrmament: Airport equip­
ment· Basic materinls and fnbrieations; 
Cam.;ra.o;; Hose clamps nnd hose fillings; Hy­
drnulic controls and assemblies; Instruments; 
Tools. 

PHOTOSWITCH, INC. 
21 Chestnut St., Cambridce.~..Mass. 

PERSONNKL: A. H. Avery, Pres. & Tress.; J .. A. 
LoJ!g, V. Pres., Secy., Sales Mgr. & Pers. D1r.; 
B. W. Steverman, Gen. Mgr.; G. L. W)'lllan, 
Pur. Agt.; R. C. Grichton. Pub. Dir.; E. C. 
Thomson, Chief Engr. 
PRODUCTS: Airport equipment. 

PHYSICISTS RESEARCH CO., 
343 S Main St., Ann Arbor, Mich. 

PERSONNEL: ·E.]. Abbott, Pres.; D. E. William­
son, Gen. Mgr. & Sales Mgr.; C. Shnnkland, 
Pur. Agt. . 
PRODUCTS: Electronic gaging equapment. 

PIERCE & STEVENS, INC., 
710 Ohio St., Buffalo, N. Y. 

PERSONNKL: R. D. Stevens, Pres.; A. L. 
Stevens, V. Pres.; P. P. Dauscher, Tress.; G. T. 
Swing, Snles Mgr.; D. E. Ellis, Chief Engr. 
PRODUCTS: Cleaners and cleaning compounds; 
Paints, varnishes and finishes. 

PILOT PROPELLERS INC., 
2816 Gibro,. St. LOs Angeles Calif. 

PERSONNEL: W. E. Greenwood, Pres., Gen. 
Mgr .. Sales Mgr. & Pur. Agt.; J. B. F. Bacon, 
V. Pres., Treas. & Chief Engr.; H. Bacon. Secy. 
PRODUCTS: Propellers and propeller parts; Test 
clubs. 

PIONEER ENGINEERING & MFG. CO., 
1!1669 John R St., Detroit, Mich. 

PERSONNEL: A.M. Sargent, Pres. & Gen. Mgr.; 
E. M. Beyma, V. Pres.; F. C. Querry, Sec:y. & 
Treas.l.D· C. Lowe, Pur. Agt.; H. C. French, 
Chief ~ngr. 
PRODUCTS: Machine tools; Pumps; Tools. 

PIONEER GEN-E-MOTORS, 
5841 W. Dickens Ave., Chicsco, Ill. 

PERSONNEL: D. E. Bright, Pres.; R. 0. Gold­
berg, V. Pres.; H. Goldberg, Secy., Treas. & 
Chief Engr.; S. F. Hart, Gen. Mgr.; M. Hoff­
man, Sales Mgr.; I. M. Temen. Pur. Agt.b· R. 
T. Plocar, Pers. Dir.; E. ]. Decker, Pub. ir. 
PRODUCTS: Auxiliary power plants; Dyna­
motors; Generators. 

PIONEER INSTRUl'oiENT DIV., BENDIX 
AVIATION CORP., Bendix, N. J, 

PERSONNEL: K. MacGrath, Gen. Mgr.; R .. H. 
Isaacs, Dir .. Sales & ~ervic~~· A. Lewthwaate, 
Sales Mgr.; W. A. Re~chel, uar. of Eng~g.; R. ~· 
Sylvander, Chief Engr.; T. H. Leemang, D1r. 
Pur. 
PRODUCTS: Controls; Instruments; Flares. 
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AEROPRODUCTS DIVISION 
GENERAL MOTORS CORP. 

DAYTON, OHIO 

MANUFACTURERS AND DE­
SIGNERS OF THREE- AND FOUR­
BLADED AUTOMATIC, CON­
STANT-SPEED, CONTROLLABLE 
PITCH PROPELLERS AND OF 
AUTOMATIC.- CONTROLLED, 
DUAL ROT A TION PROPELLERS. 

SERVING THE ARMY AND NA VYI 

CoNTROL Y ouR I NDUSTRIAL N omES 

SOUNDSTONE HAS BEEN USED IN 

ALMOST EVERY AIRCRAF T ENGINE 

AND PROPELLER TEST CELL. 

Th e pref e r re d p r o duct o f the Industry 

CONSULT US ON YOUR 

SOUND PROBLEMS 

llNDU§TRITAf~SOUND CONTROL 
~~OMESTEAD 

HARTFORD, CONN. CHICAGO, ILL. 



6oo DIRECTORY SECTION 

PIONEER PARACHUTE CO., INC. 
168 Forest St. Manchester, Conn. 

PBRSONNBL: H. R. Mallory, Pres.&: Treas.; J. 
F. Smith, V. Pres.-Engrg.; L. H. Ford, V. 
Pres. & Sales Mgr.; ]. C. Schumacher, Pur. Agt. 
PRODUCTS: Parachutes. 

PITTSBURGH PLATE GLASS CO., 
Grant Bldg. Pittsburgh, Pa. 

PERSONNEL: R. L. Clause, Pres.; H. B. H~s, 
Exec. V. Pres.; H. B. Brown, Se!:Y.; P. W. 
Curri"!t Treas.; ]. A. Wilson, Gen. Mgr.; 
R. B. ·.Lucker, Sales Dir.; M. E. Carlisle, Pur. 
Agt.i. R. L. Gridley, Pub. Dlr.; ]. H. Sherts, 
Cliiet Aviation Engr. 
PRODUCTS: Aircraft armament; Airport ~uip­
ment; Basic materials and fabricatsons; 
Cleaners and cleaning compounds; De-icer 
tKtuipment; Paints, varnishes and finishes; 
Plastic parts; Sub-assemblies; Tanks; Tubing; 
Dials; Lenses; Glass. 

PITTSBURGH STEEL CO., P. 0. Box 118, 
Grant Blclg., Pittsburgh, Pa. 

PERSONNBL~l- H. Carter, Pres.; D. B. Carson, 
V. PresJ\iJ ••• Anderson,_'X:reas.i_]. A. Voelker, 
Sales gr., ]. H. Philbps, .t'ur. Agt.; V. 
Chartner, Chief Engr. 
PRODUCTS: J\lrport equipment; Basic materials 
and fab~cations. 

PLASKON CO., INC., 
2112 S;rlvan Ave., Toledo, 0. 

PShERSONNBL: J. L. Rodgers, Jr., Pres.; W. N. 
epard, Sales Mgr. 

PRODUCTS: Resin adhesives. 

PLOMB .. TOOL CO., 
P 2209 Santa Fe Ave., Los Angeles, Calif. 

ERSONNBL: M. B. Pendleton..: Pres.; D. 
Stevens, V. Pres.;_]. E. Mills, ;:,~.; R. W. 
If~· Treas.LM. 1!". Christens~, Sa1es M!p".; 
p" earsen, t'ur. Agt.; W. Samt, Pers. Dsr.j 
E• W. Kirwin, Pub. Dsr.; A. L. Hawley, Chiet 

ngr. 
PRODUCTS: Tools. 

PNEUMATIC DROP HAMMER CO. 
200 Adams st., Braintree, Mass. 

PMERSONNBE L: R. P. Fstzgerald, Pres. & Gen. 
R~E.;V. Wbabrd,CTrhieasef ::.i ]. Brow, Pur. Agt.; 

• • ergo !'• ~ngr. 
PRODUCTS: Cylmderdeflectors baflles brackets· 
Exhaust manifolds; Stampings; Tanks. ' 

JOSEPH POLLAK CORP., 
85 1!'re9ort St., Dorchester Mass 

PERSONNEL: J. Pollak, Pres., Trw. & "Gen. 
Mgr.; E. Shaw, SS()y.; W. Pollak Sales M~ & 
P~. Agt~t G. M. l!emmer, Pen:. Dlr. & Pub. 
Dsr.; R • .1:1olub, Chief Engr 
P~ODUCTS:. Disconn!'ct PluSs; Switches· Ter-
msnals; MISC. electrscal equipment. ' 

POLLAK MANUli'ACTUIUNG CO 
541 Devon St., Arlinnon, N;"f. 

PERSONNEL: L. L. Pollak.! Pres & «ates Mgr • 
C. Schlesislger, V. Pres. «Trw.; P. Calatirci' 
S~.; P. Hazen, Pur. !<st.; T. Breen Pers Dlr: 
H. E. Davies, Chief Engr. ' • ·• 
PRODUCTS: Aircraft armament; Ammunition 
boxes and counters; Bomb rackS and shackles· 
Clamps; Collector rings1 cowls, streamlines: 
Cowlings; Disconnect plugs; Exhaust mani' 
folds; Manifolds; Misc. hardware; Tanks• Self 
locking nuts; Miscellaneous. ' 

THE PORCUPINE CO., 
200 BUot St., Fairfield, Conn. 

PBRSONNEL:J.. K. Williamson. Pres.; ]. R. 
Williamson, . Pres.; H. H. Williamson, Seey. 
& Treas. 
PRODUCTS: Salt bath tanks. 

H. X:. PORTER. INC., Everett, Mass. 
PERSONNEL: H. W. Porter, Pres.;]. G. Geddes, 
V. Pres.;]. Geddes, Treas. 
PRODUCTS: Bolt, wire and cable cutters. 

PORTER-CABLE MACHINE CO., 
1714 N. Salina St., Syracuse, N. Y. 

PERSONNEL: W. A. Ridings, Pres.; D.·;· 
Ridings, V. Pres., Secy. & Gen. Mgr.; L. • 
Benham, Treas.; H. L. Ramsay, Sales Mgr.; A. 
S. Bancroft, Pur. Agt . ..i.S. ]. Palmer, Pers. Dir.; 
A. N. Emmons, Chief ~ngr. 
PRODUCTS: Machine tools. 

J. V. G. POSEY & CO., 
1008 S. W. 6th Ave., Portland, Ore. 

PBRSONNBL: J. V. G. Posey, Pres. 
PRODUCTS: Basic materials and fabrications; 
Wood leading edges; Spruce spars; Wing beams; 
Ribs; Plywood and sliced veneer parts. 

POSEY MANlJII'ACTURING CO., 
Ontario St., Hoguiam, Wash. 

PERSONNEL: Z. M. Galloway, Pres.; T. B. 
Stinchfield, Secy., Treas. & Gen. Mgr. 
PRODUCTS: Spruce spars and parts. 

POULSEN & NARDON, INC., 
2665 Leonia Blvd., Los Angeles, Calif. 

PERSONNEL: G. Poulset~, P~; C. ]. Nardon, 
V. Pres.; J. ]. Strutzel. Secy. & Treas.; J. P. 
Strutzel, Sales Mgr. & Adv. Mgr.; E. L. Akin, 
Pur. Agt. • 
PRODUCTS: Junction boxes; Stampmgs..i.,Tanks; 
Tank ca~; Electrical equipment; J!"ittings; 
Radio shielding and equipment; Screws; Cable 
terminals; Conduit fittings. 

PRATT & LAMBERT INC. 
75 Tonawanda St., Bdalo N. Y. 

PERSONNEL: H. E. Webster, Pres.; W. P. 
Werheim, V. Pres., Secy. & Pub. Dir.; R. W. 
Lindsay, V. Pres., Treas. & Sal~ Mgr.; J .. P: 
Nolan, Pur. Agt.; H. C. Loomss, Pers. Dsr., 
W. Jones, Chief Engr. . 
PRODUCTS: Paints, varnishes and finishes. 

PRATT & WHITNEY, DIV. NILEB-BE­
MENT-POND CO., Charter Oak Blvd., 
West~ord,Conn. 

PERSONNEL: C. R. Burt, Pres. & Gen. Mgr.; 
H. D. Tanner, V. Pres.; E. L. Morgllll, Secy. & 
Treas.· W. P. Kirk, Sales M~.; H. H_. Wallace, 
Pur. 'Arrt.; C. B. Perkins, Pers. Dsr.; E. C. 
Shultz;l:iub. Dlr.j C. Knowles, Chief Engr. 
PRODUCTS: Machme tools. 

PRECISE TOOL & MANlJ:FACTURING CO., 
33431 Grand River, FarmiDston, MiciL. 

PERSONNEL: J. A. Lutz, Pres.; E. F. Lutz, H. 
Ford, V.Pres.;W. G. Beawnont,Secy.&dTreas.; 
C. E. Williams, Pur. Agt.; F. W. Edwar s, Pers. 
Dlr.; A. Grima!, Chie£Engr. • .• 
PRODUCTS: Basic materials and fa~rscatsons; 
Bushings; Misc. ·hardware; Steel engsne parts; 
Propeller parts. 



DIRECTORY SECTIO 6or 

SELENIUM AND COPPER 
SULPHIDE RECTIFIERS 

PLATES AND STACKS 

Recti'lier T ronslormer Assemblies, incl. 

• Aircraft Power Rectifiers 

• DC Power Supplies far testing 
radio receivers and transmitters 

• Conventional and Fast Chargers 
for 6, 12, and 24 volt batteries 

• DC Power Supplies or Packs for 
practically any requirement or 
application 

Check with B-l for any rect ifier requirement. 

T YPICAL of the ;,d,.h;ol .,;,(o"omco t wh;oh ho .. ld• .;otc•y co 
for~ign b~t tlo fro n!-1, tho Pioneer poro f huto lcut ing tower mcchonicolty 

reprod uce s every \ treu end slr4 in which mig ht be put upon a 'chute in 

oduol use, and records every reaction. This is but one d ep in a cha in 

Of precision ptOCCUing which h t00e1;fcd in the repeated 11./CCCUCI 

of Allied pd rotroope: n .. 

Acutely conscious of the ir vit•l contribution to tho 

arsenGI of victory, tho employees of Pioneer Para­

chute Company hevo surpaued every goal in the 

production of ~r•chute1, in recog nit ion of which 

the Army ond Navy hove confr rrod upon them 

tho COYOted "£" Aw4ud. 

(o 



DIRECTORY SECTION 

PRECISION BEARINGS, INC., 
1706 S. Grand Ave., Los Angeles, Calif. 

PERSONNEL: 0. P. Wilson, Pres.; H. R. Swan­
ton, V. Pres., Asst. Secy .. Gen. Mgr. & Sales 
Mgr.; L. H. Travis. Treas.; C. M. Slocum, Pur. 
~.;E. A';'sten. Pers. Dir.; M. Hojrup, Pub. 
Dtr.; R. Setdel, Engr. 
PRODUCTS: Anti-friction bearings; Bearing 
lubrication equipment. 

PRECISION PRODUCTS, INC., 
420 W. Main St., Corry, Pa. 

PERSONNEL: S. J, Irvine, Pres.; P. Waite, V. 
Pres. & Gen. Mgr.; L. E. Graham, Sec!y.; H. G. 
Cragg, Treas. 
PRODUCTS: Bushings; Controls; Misc. hardware; 
Misc. engine equipment;, Aluminum and steel 
parts; Propeller parts; Stampings; Miscella­
neous. 

PRECISION TUBE CO. 
3828 Terrace St. Philadelphia, Pa. 

PERSONNEL: N. H. Jack, Pres.; F. Castleman, 
Sec}'. & Pur. Agt.; N.H. Jack, Jr., Gen. Mtrr.; 
E. :rurncy, Sales Mgr. & Pub. Dir.; G. Swmt, 
Chtef Engr. 
PRODUCTS: Instruments; Radio and ignition 
shielding; Tubing. 

H. P. PREIS ENGRAVING MACHINE CO 
155 Summit St., Newark, N. J, ·• 

PERSONNEL: E. J. Preis. Pres.; M. H. Preis, V. 
CPrb~·i EA. M. Malloy, Secy.; J, A. Hoffmann, 

let ngr, 
PRODUCTS: Electrical equipment; Grinders; 
Cutters; Engraving, etching and marking 
machines. 

PRESSED & WELDED STEEL PRODUCTS 
C~ •• INC:t 38-61 11th St., Long Island 
Ctty, N. x. · 

PMERSONNEL: W. E. Haskin, Pres., Treas. & Gen. 
gr.; W. C. Foster, V. Pres.; W. 1. Carnes, 

SEecy_. &K Sales Mf!r.; J. Upton, Jr., l?ur. Agt.; 
. V. etcham, ~r., I>crs. Dir. 

!?RODUCTS: Alummum and steel parts; Stamp­
mgs; Sub-assemblies; Miscellaneous. 

THE PRESSTITE ENGINEERING CO., 
3900 Chouteau Ave., St. Louis, Mo. 

PERSONNE,L: W. C. Ferguson, Pres. & Trcas.; 
C. H. Smtth, V. Pres.; J. E. Harrison, Secy.; 
W. ~- Snyder, Sales Mg_r.; G. Knapp, Pur. 
Agt,, G. Shceha!l, Pers. Dir. 
PRODUCTS:. Baste materials and fabrications· 
Gaskets; 011 seals. . ' 

PREST-O-LITE BATTERY CO INC 
Indianapolis, Ind. ·• ·• 

PERSONNEL: J. H. McDuffee Pres · H E 
Komitch, V. Pres., Gen. Mgr, & Saled ... lgr:; F: 
H. Landwehr, Sccy.; ]. B. Fenner, Treas.· R. 
A. Nowlan, Pur. Agt.; 0. M. Hoyt Pub Dir. 
N. E. Hebner, Chief Engr. ' · ., 
PRODUCTS: Batteries. 

PRESTOLE DIV.', 
4500 Detroit Ave., Toledo, 0. 

PERSONNEL: H. W. Kost, Gen. Mgr.; I. L. 
Carron, Sales Mgr.; C. ]. Metzger, Pur Agt . 
N.H. Fender, Chief Engr. · ·• 
PRODUCTS: Aircraft skin holders; Sheet metal 
fastenings; Clamps; Tools; Miscellaneous. 

PRESTON MACHINE TOOL SALES CO., 
2018 Capitol Ave., Houston Tex. 

PERSONNEL: J, C. Preston, Gen. l\igr.; P. A. 
Bob, Chief Engr. 
PRODUCTS: Machine tools; Tools. 

PROCUNIER SAFETY CHUCK CO., 
18 S. Clinton St., Chicago, Dl. 

PERSONNEL: H. G. Procunier, Pres.; ]. A. 
McConnell. Sec)•. 
PRODUCTS: Machine tools; Tools. 

PRODUCTION TOOL & DIE CO., INC., 
572 St. James Ave., Springfield Mass. 

PERSONNEL: R. ]. Gaudreau, Pres., Trea.~. & 
Gen. MBT.; E. R. Gaudreau, V. Pres. & Secy.; 
M. W. Duclos, Sales Mgr.; G. F. Russell, Pur. 
Agt. 
PRODUCTS: Tools. 

PRODUCTS ENGINEERING CO., 
700 E. Florence Ave., Los Angeles, Calif. 

PERSONNEL: L. Wallace. L.A. Spievak, Owners; 
E. J, Landry. Gen. Mgr.; L. Wallace, Sales 
Mgr.; S. Weisbart, Pur. Agt. & Com_pt.; A. 
Smith, Pcrs. Dir.; L.A. Spievak, Chief En~tr. 
PRODUCTS: Aircraft armament; Bushings; 
Castings and fo!Jtings; Clamps; Fasteners; 
Machine tools; Stampings; Sub-assemblies; 
Tools. 

PULMOSAN SAFETY EQUIPMENT CORP., 
176 Johnson St., Brooklyn,_N. Y. 

PERSONNEL: F. Wahlert, Pres.; .1:0. W. Burke, 
Trcas. 
PRODUCTS: Fire extinguishers; First aid equip­
ment; Protective clothing and equipment. 

PUMP ENGINEERING SERVICE CORP., 
PESCO DIV. OF BORG-WARNER, 
Cleveland 0. 

PERSONNEL: R. J. Minshall, Pres. & Gen. Mgr,; 
H. H. Brooksieker, V. Pres.; C. Bissell, Secy.; 
J, L. Menart, Trcas.; N. M. Forsythe, Sales 
Mgr.; J?:. H. Krause, Pur .. Agt.; S. E. Voran, 
Pub. Dtr.; J, M. Roth, Chtef Engr. 
PRoDUCTS: Controls; De-icer equipment; Hy­
draulic controls and assemblies; Propellers 
and propeller parts; Pumps; Cabin super­
chargers; Control valves. 

PURITAN COif INC., 
573 Lye Ave., Rochester, N. Y. 

PERSONNEL: A. Beach, Pres. & Trca.~.; ]. F. 
Bush, Jr., V. Pres., Gen. Mgr. & Sales Mgr.; 
C. S. Wilcox, Sccy.; M. F. Radtke, Pur. Agt.; 
C. M. White, Chief Engr. 
PRODUCTS: Cleaners and cleaning compounds. 

PUROLATOR PRODUCTS1 INC., 
91 Empire St., NewarK, N.J. 

PERSONNEL: R. R. Layte, Pres. & Gen. Mgr.; S. 
Letzler, V. Pres. & Com pt.; F. P. Herman, J. M. 
Clarke, V. Pres.-Sales; C. M. Owen, Secy.; H. 
W. Thogode, Treas. & Pers. Dir.; L. E. Welch, 
Pur. Agt.; ]. P. Kovacs, Ch!ef Engr.. . 
PRODUCTS: Filters and stramers; Mtsc. engme 
equipment. 

THE PYLE-NATIONAL CO., 
1334 N. Kastner Ave., Chicago_,_ Dl. 

PERSONNEL: J, A. Amos, Pres.; R. D. Lirant, V. 
Pres.; E. W. Botts, Secy. & Treas.; W. A. Ross, 
Sales Mgr.; H. A. Redmon, Pur. Agt.; W. A. 
Wulle, Pub. Dir.; T. E. McDowell, Chief En~r. 
PRODUCTS: Airport lighting equipment; Dts­
connect plugs, 



Dlln. T kY . E TJ ~ 

Save Time, Save LQbor, 
Get Better Results with 
PRESSTITE AIRCRAFT 
SEALING COMPOUNDS· 

T ead in o- air raft builder­
L of m rica have found 
that Press tite Sealing Compounds for aviation use provide 
fa s t , imple, and long-l a ting method of ealing various 
aircraft joints - especially the fuel tanks and fu elage. 

The ea e of application of Presstit products speeds pro­
duction. Their thoroughly t est ed and proven adhe ive 
qualities a sure b etter sea ling under all conditions. 

The many proven uses of Pres tite Sealing Compounds 
for the Aircraft Industry include the sealing of-

• Riveted Sean1.s of Air­
craft Fus elage 

• Openings or Corners of 
Fuel T a nks 

• Plywood Fuel Tanks 

• Drop-off, Expendable 
Fuel Tanks 

• Oil Tanks 

• Intercoole rs and Ail· 
Ducts 

• De-icer Tanks 

• Gun Turrets 

• Synthetic Glass 
Enclos ures 

• Ins truments 

• Seaplane Floats 

L et the Presstite Engineering Company help to solve any 
of your aircraft sealing problems. Send us complete infor­
mation on your specific needs and requirements. We invite 
you to write us at any time. 

PRESSTITE ENGINEERING CO. 
G eneral Offices: 

3900 Chouteau Avenue, St. Louis 
Sales Offi ces : St. Louis, De troit , San Fmucisco 

0 " . ) 



DIRECTORY SECTION 

PYRENE MANUFACTURING-CO. 
560 Belmont Ave., Newark, N. ]. 

PERSONNEL: E. A. Clapp, Pres. &: Treas.; E. ]. 
Waring, V. Pres.&: Gen. Mgr.; E. G. Weed, V. 
Pres. &: Secy.; G. H. Boucher, Sales Mgr.; 
H. L. Friedaw, Pur. ARt.; G. H. Phillips, Pers. 
Dir.; T. Young, Pub. ""Dir.; W. L. Rea, Chief 

J~uCTS: Fire extinguishers. 

PYROXYLIN PRODUCTS, INC., 
4851 S. St. Louis Ave., Chicago, Dl. 

PERSONNEL: P. S. Fawkes, Pres.; W. C. Wilson, 
V. Pres.; C. E. Fawkes, Secy. &: Sales Mgr.; 
I. Erhardt, Pur. Agt. 
PRODUCTS: Paints, varnishes and finishes. 

Q 

QUALITY ELECTRIC CO!l g35 E. Olympic 
Blvd., Los Angeles, 1,;8ljr, 

PERSONNEL:]. 0. Case, Pres., Gen. Mgr., Sales 
Mgr. &: Pub. Dir.; A. W. Wotkyns, V. Pres., 
Treas. &: Pers. Dir.i "!!· R. Frampton, Secr·i 
1. M. Wells, Pur. ~.; C. C. Adams, Chtet 
Ensr. 
PRODUCTS: Dynamotors; Auxiliary motors; 
Switches. 

R 

R-B-M MANUFACTURING CO., 
Logansport, Ind. 

PERSONNEL: A. E. Holton, Pres.; R. L. Dash­
ner, V. Pres.&: Gen: Mgr.; R. G. Scho~, S~. 
&: Treas.; R. T. Pterson, Sales Mgr., A. W. 
Tuttle, Pur. Agt.; W. ]. Canavan, Pers. Dir.; 
H. H. Clayton, Chief Engr. 
PRODUCTS: Aircraft armament; Switches; Misc. 
electrical equipment; Stampings; Sub-assem­
blies. 

RCA VICTOR DIV., RADIO CORP. OF 
AMERICA. Front & Cooper Sts., 
Camden, l't. ], 

PERSONNEL: R. Shannon, Pres.; M. Brunet, V. 
Pres.; F. H. Corregan, Secy.; E. F. Haines, 
Treas.; H. M. HuCke, Sales Msr.-Aviation 
Prod.; I!'· D. Wilson, Pur. Agt.; E. C. Morse, 
Pers. CDhi~ef.; ET. F. Joyce, Pub. Dir.; J. B. Cole-
man, nsr. 
PRODUCTS: Raaios; Radio compasses. 

REF AIRCRAFT CORP., Syosset, N. Y. 
PERSONNEL: L. E. Faust, Pres.; R. H. Faust, 
V. Pres.; M. Ro~n, Secy.lA. R. Willis, Jr.~ 
Treas.; C. D. Btrmmgham, l'ur Agt 
PRODUCTS: Hydraulic contro( parts· Sub-
assemblies; Tools. ' 

RADEL LEATHER MFG. CO. 
445 Wilson Ave., Newark, N.J. 

PERSONNEL: F.]. Radel, Prc;s.; C. B. S"chubert, 
Secy. & Treas.; :Jl. H. Cudhpp, Sales Mgr. 
PRODUCTS: Cowlmgs; Leather parts. 

RADIANT LAMP CORP., 
260 Sherman Ave., Newark, N.J. 

PERSONNEL: J. Gl~berg, Pres:1 L. Weil, V. 
Pres.; M. VV. Well, Secy .. & ·neas.; A. B. 
Slocum, Pur. Agt.; A. F. Bletweiss, Chief Engr 
PRODUCTS: Landiog and navigation lights. • 

RADIATOR SPECIALTY CO., 
1700-1!100 Dowd Rd., Charlotte, N. C. 

PERSONNEL: I. D. Blumenthal, Pres.; H. F. 
Meltsner. V. Pres.&: Sales Mgr.; M.A. Brown, 
Treas. &: Pur. Agt, 
PRODUCTS: GasK:eting and joint-sealing com­
pound; Insulating materials; Oil seals. 

RADIO CONDENSER CO., Camden, N.J. 
PERSONNEL: S. S. Cramer, Pres.; R. E. Cramer, 
V. Pres.; W. W. Paul, Secy .. & Treas.; W. j. 
May, Sales Mgr.; ]. W. Wtllard, Pur. Agt.l· 
S. McKenty, Pers. Dir.; ]. S. Robb, Cllle 
Engr. 
PRODUCTS: Variable air condensers for receiv­
ing and transmitting sets. 

RADIO FREQUENCY LABORATOJUES, INC. 
Boonton, N. J. 

PERSONNEL: R. W. Seabury, Jr., Pres.; R. S. 
Corbin, V. Pres., Sales Mgr. &: Pur. Agt.; B.~· 
Holley, Secy. &: Treas.; L. R. Damon, Chief 
Engr. 
PRODUCTS: Misc. electrical equipment; Instru­
ments; Radios. 

RADIO NAVIGATIONAL INSTRUMENT 
CORP!! 500 Fifth Ave., New York. N.Y. 

PERSONNEL: Jl;. ]. Simon, Pres.LF· A. Kolster, 
V. Pres.i M. May, Secy.; H. W:· .t'Iah]er, Treas.; 
L. Freea, Pur. Agt.; R. Muntz, Chief Engr. 
PRODUCTS: Radio compasses. 

RADIO RECEPTOR CO., INC. 
251 W. 19th St., New Yor'lr- N.Y. 

PERSONNEL: L. AmBOn, Pres.;H. Cohn, V. 
Pres.; H. Zeamans, Secy.; W. OstroveJ.. Pur. 
AJn.; I. B. Seidler, Pers. Dir.; E. D. uibbs, 
Cliief Engr. 
PRODUCTS: Radios. 

RAMSEY ACCESSORIES MFG. CORP. 
3693 Forest Park Blvd., St. Louis, Mo. 

PERSONNEL:]. A. Ramsey, Pres.; H. Ramel, 
V. Pres.j_ L. A. Ramsey, Secy. & Trea!!·j R. 
Dubois, uen. Mgr.; 0. C. Holoday, Sales Mgr.; 
G: D. Whitlir~g, Pur. Agt.i....~· Rutledge, Pers. 
Dtr.; W. G. Myers, Pub. utr.; C. A. Marlen, 
Sr., Chief Engr. 
PRODUCTS: Piston rings; Rings for oil seals. 

RANDALL .GRAPHITE PRODUCTS CORP., 
609 W. Lake St. Chicago m. 

PERSONNEL: R. H. Whiteley, Pres. & Gen. 
Mgr.; W. P. Thacher, V. Pres.; E. A. Zim­
merman, Seg. & Treas.; M. E. Clark, Sales 
Mgr.; W. E. D~ckerson, Pu~. Agt.; C .. E. 
Lowgren, Pers. Dtr.; M. G. Mlller, Pub. Dtr.; 
H. B. Hostetler, Chief Engr. 
PRODUCTS: Bearings. 

RANDOLPH FINISHING PRODUCTS CO., 
Carlstadt, N.J. 

PERSONNEL: W. G. Randolph, Pres.; T.V. V. 
Ely, V •. Pres.; M. J. Fentor:, Sales Mgr., Air­
craft Dtv.; A. B. Long, Chtef Engr. 
PRODUCTS: Paints, varnishes and finishes. 

N. RANSOHOF~ INC., Township St., Elm-
wood Pt-1 ~.;incinnatl, O. 

PERSONNEL: .1.'1. Ransohoff, Pres.; M. B. 
Ransohoff, V. Pres.; J. W Freiberg, Secy.; L. F. 
Weston, Treas.: R. C. Wigger, Gen. Mgr.; W. 
E. Niesslein, Chief Engr. 
PRODUCTS: Cleaning machines. 

--""'" 
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DIRECTORY SECTIO 

':.{'~UnU·/Irnu" SERVICE 
Comes With 

PROT EK·SORB SILICA GEL 
A VALUABLE AID IN DEHYDRATED PACKING 
under Me thod 11-U. S. Army-Navy Aeronautical Specifications 

Two of the esse ntia l e lements in dehyd ra ted packing are .. . 1-o desiccant 
with high mo ist ure-a bsorbing copacity ond, 2-the ex pe ri ence of th e supplier 
of th e d es iccant in a ll ph a ses of the method .... Davison provides both! 
Prote k-So rb Silica G e l has the ability to ta ke up and hold more than 45 % 
of its weight in moist ure. And Davison e ng ineers have worked with de hydra ted 
packing sin ce its inceptio n .. . their coopera tion he lped make it practical. 
Call o n this expe rie nce w he n d e hydra ted p acki ng proble ms arise! 

THE DAVISON CHEMICAL CORPORATION 
Indu s t ri al Ch e m i cal s De partm e nt BALTIMORE, MARYLAND 

• 
IS a 

silica gel 
DAVCO PRODUCT 

Precision Aircraft Parts 

To Speed Hour of Victory 

Precision is a key to victory-and nowhere more im­

portant than in the manufacture of vital parts for our 

war planes. Standards acquired and maintained here at 

Aeronautical Products on aircraft parts are contributing 

to the superiority of American fighting planes. Lead­

ing aircraft manufacturers depend on us exclusively fo r 

certain vital parts-each made to win! 

PRECISION IS OUR BUSINES5-VICTORY OUR OBJEC-TIVE! 

AERONAUTICAL PRODUCTS, INC. 

-==]D~E~T~R~O~IT~,~===':'§~~~~tro\'TifJ~~~~c~::
7 

WASHINGTON _ MICHIGAN \ '([.!) 7 COURT HOUSE, OHIO 

6os 



6o6 DIRECTORY SECTIO~ 

RAY DAY PISTON CORP. OF DETROIT, 
6656 Walton Ave., Detroit. Mich. 

PERSONNEL: R. E. Day, Pres.; D. W. Bay, V. 
Pres. & Sales M"'.; ]. M. Ready. _Sec:y. & 
Treas.; M. Frankhn, Pur. Agt.; G. Bhss, Pers. 
Dir. . d . 
PRODUCTS: Aluminum ptstons an c:astmgs. 

RAYMOND MFG. CO., DIV. ASSOCIATED 
SPRING CORP., 226 S. Center St., 

· Corry, Pa. . 
PERSONNEL: F. F. Barnes, Pres.; F. E. Whtttlc· 
sey, V. Pres.; G. Gauffreau, Scc:_y.; C. H. 
Holden, Treas. & Pur. Agt.; E. W. Feldt, Gen. 
Mgr.; J. E. Mount, Sales Mgr.; R. Bachorncr, 
Pers. Dir. 
PRODUCTS: Coil and flat springs; Wire rorms; 
Small metal stampings. 

READING BATTERIES, INC. 
P. 0. Box 916, Reading, Pa. 

PERSONNEL: D. R. Bomberger, Pres. & Treas.; 
1. T. Moore, Jr., Secy. & Gen. Mgr.; H. Peck, 
Sales Mgr-. & l>ub. Dtr.; C. G. Reetz, Pur. Agt. 
& Chief Engr. 
PRODUCTS: Storage batteries. 

READING CHAIN & BLOCK CORP., 
2100 Adams St., Reading, Pa. 

PERSONNEL: F. A. Howard, Pres. & Pur. Agt.; 
P. K. Howard, V. Pres.; F. M. Howard, Scc:y. 
& Treas.; A. K. Hartzell, Chief En"'. 
PRODUCTS: Cranes; Electric and cham hoists. 

REDA MANUFACTURING CO., 
311 Page Blvd., Springfield Mass. 

PERSONNEL: D. B. Gish, Pres. & Trcas.; S. A. 
Tetreault, V. Pres. & Gen. Mgr.; K. T. Gish, 
Secy.; H .. A. Johnson, Sales Mgr .. Pers. Dir. 
& Pub. Dtr.; C. A. Badorc, Pur. Agt.; H. M. 
Richter, Chief En~. 
PRODUCTS: Preciston gages; Screw machine 
and turret lathe parts; Hydraulic coupled hose 
and unions. · . 

REED-PRENTICE CORP. 
677 Cambridg_e St., Worcester, Mass. 

PERSONNEL: R. E. Thompson, Pres. & Trcas.; 
F. W. Mcintyre, V. Pres. & Gen. Mgr.; E. 
Connol_!y, Secy.; C. W. Gallagher, Asst. Sales 
Mgr.; R. P. Harrington, Pur. Agt.; H. Mon­
geau, Pers. Dir.; E. K. Heath, Pub. Dir.; R. L. 
Rougemont, Chief Engr. 
PRODUCTS: Machine tools. 

REED & PRINCE MFG. CO., 
1 Duncan Ave., Worcester, Mass. 

PERSONNEL: C. T. Reed, Pres.; E. C. Boyd, V. 
Pres. & Sales Mgr.; R. E. Borgeson, Secy.; A. 
Reed, Treas.; C. A. Thompson, Pur. Agt. 
PRODUCTS: ~cc:essed head screws; Slotted 
screws; ~ach.me screw nuts; Aluminum rivets; 
Steel clevts pms. . 

REPUBLIC STEEL CORP., 
Republic Bldg., Cleveland, 0. 

PERSONNEL: T. M. Gtrdler, <;h.; R. J. Wysor, 
Pres.; N.J. Clark, C. M. Whtte, D. B. Gillies, 
P. F. Boyer, V. Pres.; W. W. Hancock, V. Pres.; 
Secy. & Treas. 
PRODUCTS: Alloy, stainless, carbon and cold 
finished steels; Armor plate; Bolts· Nuts· 
Studs; Rivets; Steel parts; Stampings; 'Tubing: 

RESISTOFLEX CORP., Belleville, N. ]. 
PRODUCTS: Tubing. 

REVERE COPPER & BRASS, INC., 
230 Park Ave., New York, N. Y. 

PERSONNEl.: C. D. Dallas, Pres.: R. G. Sc-ott. 
V. Pres.; j. J. Russell. Scc:y~ & Treas.: H. A. 
Schlieder. Pur. Agt.; 1. E. Walters, Pcrs. Oir.: 
N. A. Schuele. Pub. Oir. 
PRODUCTS: Basic materials and (abrication!l; 
Castings and (orginRS: Aluminum and mag­
nesium parts; Stamping&; Tubing. 

REYNOLDS METALS CO., Federal Reserve 
Bank Bldg., Richmond, Va. 

PERSONNEl.: R. S. Reynolds. Sr .. Pres.: \V. G. 
Golden, V. Pres.: J. L. Re}'lloldll, V. Pres. & 
Gen. Mgr.; T. A. Lynch. V. Pres. & Sales MJJr.: 
C. F. Manning, Sccy.l R. S. Reynolds. Jr., 
Trcas.; M. Vf. HenrJ, Yur. Agt.; N. T. yager. 
Jr., Pcrs. Otr.; H. . Herbert, Pub. Dtr.; G. 
Simms, Chic( Engr. 
PRoDUCTS: Ammunition boxes and counters; 
Basic materials And rabrications; Fittings; In­
sulatin.lf materials: Panels; Aluminum parts; 
Stampmgs; Sub-assemblies; Tanks; Tubing; 
M iscollaneous. 

RICHLAND AUTO PARTS CO., 
Mansfield 0. 

PKRSONllo'I!L: 0. P. Crouse. Gen . .Mgr.C· 1. 0. 
Crouse, Sales Mgr.; Pers. Dir. & Chie Engr. 
PRoDUCTS: Bushings; Controls; Misc. engine 
equlpmcn t; M iscellancous. 

RICHMOND RING CO., Souderton, Pa. 
PKRSON~EL: E. H. Burk, Gen. Mgr. 
PRODUCTS: Piston rings. 

REIKER INSTRUMENT CO. 
1919 Fairmount Ave., Philadelphia, Pa. 

PERSONNEL: M. A. Ricker, Pres. 
PRODUCTS: Aircraft armament. 

RIPLEY MANUFACTURING CO., 
35216 Forest Ave., Waynl!t_ Mich. 

PERSONNEL: J. H. Taylor, Pres., lien. Mgr. & 
Pur. Ag_t.; J. M. Lents, V. Pres., Sales M_gr. & 
Pub. Dlr.; J. R. Taylor, Secy.; J. S. Rapley, 
Trcas.; T. j. Fisher, Pers. Dir.; D.P. Fosdick, 
Chief Engr. 
PRODUCTS: Screens; Strainers. 

RIVETT LATHE & GRINDER INC., 
18 Riverview Rd., Brighton, Mass. 

PERSONNKL: T. S. Ross, Pres. & Gen. Mgr.: 
F. S. Moulton, V. Pres.; A. B. Hunt, Trcas. & 
Sales Mgr.; H. E. Baker, Pur. Agt. 
PRODUCTS: Machine tools. 

ROBBINS & MYERS, INC., Springfield, 0. 
PERSONNEL: W. S. Quinlan, Pres .. Treas. & 
Gen. Mgr.; C. H. Clark, V. Pres. & Sales Mgr.; 
J. H. Horstman, V. Prc;s. & Secy.; ~- S. BFrady, 
l>ur. Agt.; W. A. Htll, Pers. Dtr.; . yv. 
Burmeister, Pub. Dir.; T. C. Lloyd, Chtcf 
Engr. . . 
PRODUCTS: Dynamotors; Auxtltary motors; 
Generators; Misc. electrical equipment; Pumps. 

ROBERTS & MANDER STOVE CO., 
237 Jacksonville Rd., Hatboro, Pa. 

PERSONNEL: H. S. Minster, Pres.; R. S. Agee, 
V. Pres. & Pers. Dir.; W. A. Jaeger, Secy. & 
Treas.; G. Kelley, Pur . .Agt. • 
PRODUCTS: Bomb racks; Cowlings; Alummum 
and steel parts; Stampiogs; Miscellaneous . 

..;:::"" .. 



1 1RE T RY E TI N 

DOUBLE THE FATIGUE RESISTANCE 
THREADED FASTENINGS w ith the 

T H£ ·• A<:ro -T hr<:ad" S ys tem use~ sc r<:ws o r studs " ' it h 
a ci rcuJa r t .hr<:ad fo rm t o engage preeision -shaped 

phosph o r bro n z<: or s t ai nless s teel helica l coi l inserts in the 
tapP«! threads . Such fas tenings h ove 100 9'0 m o re dyna mic 
st ren g th and 25 % m o re s t a tic n re n gt.h than eonve.ntionol 
fas tenings. T hey o ften pe rmit su b stant ial savings in space 
a n d weight. T hey also prevent th read se.izure o r ga llin g 
and pro!ec t t o pped threads in li ght metals against wear 
a n d obra•ion . 

" H EL.I-COIL'' I S E R TS 
FOR CONV£ T I ONA!.. 
TH R EADS 

A va ri a tion o f the "Aero ­
T hread" design - known as 
the " H eli -C o il" Insert­
con fo rms in cross sec tion 

with the A merican N o tio n a l Thread. T h is g ives it o n in ­
terc hong e o biliLy tha t is im porta n t in assemblies involving 
field se rvi c ing . I ts fatigue resista nc e: is c:qu iv a le.nt to that 
o f convention a l fasten ings . 

U . S . a nd Fo rei!Jn P aten t s iss u e d and pendin~J. 

OF 

SPAR DESIGNS 
SPAR MILLERS 

Production efficiency demands the coordination of 
Spar Des igns with pracl ical manufacluring techn iques 
and mach inery . 
You can save many hours of mach ining lime if you 
will send us your spar des igns BEFORE Anal d e tails 
are made ... . The re is no charge for th is service . 

PARAGON RESEARCH, INC. 
an independent , conAdenlia l eng ineering and 
resea rch organization cooperating with 

FARNHAM MANUFACTURING 
COMPANY 

7at:nhani SPAR MILLERS 



6o8 DIRECTORY SECTION 

H. ar ROBERTSON CO. 
2400 Farmers ;Bank Bldg., PittsburJ, Pa. 

PERSONNEL: H. H. Robertson, Pres.; . H. 
Young, V. Pres. & Gen. Mgr.; J. K. avis, 
Secy.; A. G. Shurlock, Treas.; I£. C. Russell, 
Sales Mtrr.; J. Morro'!', Pur. Agt.; C .• Bianchi, 
Pers. Dtr.; H. B. Wtnslow, Pub. Dzr.; ]. A. 
Cartright, Chief Engr. 
PRODUCTS: Roofing and siding coverings; 
Ventilators; Skylights; Steel fioor; Roof decks. 

ROCHESTER MANUFACTURING CO. INC., 
100 Rockwood St., Rochester, N. Y. 

PERSONNEL: W. Mulcahy, Pres., Treas. & 
G~n. Mgr..:.i.. C. L .. Hastings, V. Pres. &. Pub. 
Dzr.; W. w. Hastm_BB, Secy. & Pers. Dzr.; L. 
I. Hall. Sales Mgr.i,..L. A. Mumford, Pur. Agt.; 
G. E. Ford, Chief .l'.Ongr. 
PRODUCTS: Instruments. 

ROCHESTER ROPES, INC., 
Jamai~N. Y. 

PERSONNEL: w. L. Rochester, Pres. & Treas.; 
W. L. Rochester, Jr., V. Pres.; H. Schroeder, 
Secy.i T. J. Burke, Sales Mgr.; E. Hefferman, 
Pur • .tl.gt.; C. Castillo, Chief Engr. 
PRODUCTS: Control cables and assemblies; 
Wire rope; Cords; Cables. 

ROCKBESTOS PRODUCTS CORP., 
50 Mitchell Rd., New Haven, Conn. 

PERSONNEL: A. G. Newton, Pres.; B. H. Reeves, 
V. Pres.; W. C. Armstrong,_ SCCl". & Treas.; 
H. 0. And~n, Gen. Sales Mu.; E.~· Alvord, 
Pur. Agt., K. A. Redfield, Pub. Dtr.; H. S. 
Moore, Chief Bngr. 
PRODUCTS: Insulated wire. 

ROCKY MOUNTAIN STEEL PRODUCTS, 
INC., 1356 Wall St., Los Angeles Calif. 

PERSONNEL: E. C. LeMunyon, Pres. & Gen. 
Mgr.; G. L. LeMtm_yon, V. Pres.; L. E. Hurley, 
Secy. & Treas.; A. L. Robb, Chief Engr. 
PRODUCTS: Electric industrial trucks; Airport 
eq~ipment; Aluminum and magnesium parts; 
Miscellaneous. 

RODDIS LUMBER & VENEER CO., 
· Marshfield, Wise. 

PERSoNNEL: H. Roddis Pres. & Gen. Mgr.; F. 
M. Roddis, V. Pres.i.J· Hobelsbet:aer, Secy.; 
~· ~ ~ggs, Treas.; '-'·G. Yerkes, Sales Mgr.; 
D: ·w enRzdeld,1Pur. ARt.; A. C. Barnes, Pers. 

1r.; • o s, Chief Engr. 
PRODUCTS: Plywood parts. 

JOHN A. ROEBLING'S SONS CO. 
Trenton N. ]. ' 

P!i!RSONNEL: W. A. Anderson, Pres.; C. G. 
Wilson, Exec. V. Pres. & Gen. Mgr.; C. R. 
Tyson, Secy. & Treas.; E. C. Low Sales Mgr • 
L. H. yanDike, Pur. Agt.; B. M: Brock, Ind: 
Rel. Dtr.; C. M. Jones, Dir. Engrg. 
PRODUCTS: Control cords and assemblies· 
Swaged terminals; Aircraft thimbles• Wir~ 
cords. ' 

ROGERS PRODUCTS CO., INC. 
3711 Hudson Blv~. Jersey City, N.J. 

PERSONNEL: C. L .. Zabnskie, Pres.; H. Alber­
tine, V. Pres. & C~tef Engr.; J. A. Miller, Secy. 
&. Treas.; C. S. Gill, Sales Mgr.; J. Daly, Pur. 
Agt. 
PRODUCTS: Fire extinguishers; Grease guns 
and lubricating equipment. 

ROHM & HAAS CO., 222 W. Washington 
Sq., Philadelphia, Pa. 

PERSONNEL: 0. Haas, Pres.; E. C. B. Kirsopp, 
V. Pres.b· S. B. Kelton. Secy.; V. A. Wallin, 
Treas.; . S. Frederick, Sales M_gr.; P. ]. 
Clarke; Pur. Agt.; E. Greene, Pub. Dir. . 
PRODUCTS: Plastic parts. 

ROHR AIRCRAFT CORP., Chula VIsta Calif. 
PERSONNEL: F. H. Rohr, Pres. & Gen. Mgr.; ]. 
E. Rheim, V. Pres. & Sales Mgr.; F. H. Nott­
busch, Secy.; B. P. Lester, Treas.; ]. H. 
Stromberg, Pur. Al!:t.; E. J. Beauregard, Pers. 
Dir.; T. C. MacKay, Pu6. & Adv. Mgr.; H. 
R. Wiseman, Ind. Rel. Dir.; F. E. McCreery, Jr. 
Chief Engr. 
PRODUCTS: Bomb racksi... Collector ritJgs, cowls. 
&~lines; Cowlings; t"anels; Aluminum and 
steel parts; Stamping&; Sub-assemblies; Mis­
cellaneous. 

ROLLER BEARING CO. OF AMERICA, 
Trenton, N.J. 

PERSONNEL: R. E. Trainer. Pres. & Gen. Mgr.; 
F. H. Trainer, V. Pres.; J. ]. Trainer, SeCy.; 
E. Trainer, Treas.; J. K. Stahl, Sales Mgr.; 
R: J. McCo)', Pur. Agt:; L. R. Murphy, Pub. 
Dtr.; M. H. Lemell, Chtef Engr. 
PRODUCTS: Needle bearings. 

ROMEC PUMP CO., 
Abbe & Taylor Sts., Elyria, 0. 

PERSONNEL: R. H. McOuat. Pres.; C. F. Shuler, 
Secjl'. & Treas.;. A. A. Andersen, Prod. M_gr.; 
F. H. Clewers, :sales Mgr.; L. D. Acheson, Pur. 
Al!:t.; M. L. Mathews, Pers. Dir.; W. L. Davis, 
Cliief Engr. 
PRODUCTS: Pumps. 

A. W. ROSEN & CO. 
1801 First Ave., New York, N.Y. 

PERSONNEL: A. W. Rosen, Pres.; S. Rubinsky, 
Secy. & Treas. 
PRODUCTS: Lamps; Mirrors. 

ROUGH WEAR CLOTHING CO. 
93 Worth St., New York, N. Y. 

PERSONNEL: I. Kirschenbaum, Pres .• Treas. & 
Gen. Mgr.j H. Sander, V. Pres. & Sales Mgr.; 
M.S. Jacoos, Secy. 
PRODUCTS: Protective clothing and equipment. 

ROXALIN FLEXIBLE FINISHES INC. 
800 Magnolia Ave., Ellzabet!J1.N }. 

PERSoNNEL: L. Roon, Pr~; A. Mtesem, V. 
Pres.; R. V. Kirk, Secy.; ~- Butler, Treas.; 
E. D. Horgan, Sales MSI:·i C. W. Scott1 Pub. 
Dlr.i A. B. Marsh, Ch1ef Engr., Aircraft 
Proaucts. . 
PRODUCTs: Paints. varnishes and fimshes. 

RUCKSTELL BURKHARDT MANUFAC-
TURING CORP., 999 S. Main St., 
Elmira~ N.Y. 

PERSONNEL: J. J. Brooks, Pres.; C. H. Wads­
worth, V. Pres. & Treas.; W. M. Huber, Secy.; 
V. P. Mathews, Factory Mgr.; M .. N. Rand, 
Pur. Agt.; R. S. Phillips, Pers. Dzr.; H. L. 
Burkhardt, Chief Engr. 
PRODUCTS: Auxiliary power plants. 

THE RUSSELL MANUFACTURING CO., 
88 E. Main St., Middletown.!. Conn. 

PERSONNEL: G. M. Williams, Sr., .t'res.; T. M. 
Russell,V.Pres.;C.J. Sherer,V. Pres.~ Treas.; 
A. P. Smith, V. Pres., SeCJI. & Pers. ,Dtr.; G. T. 
Palmer, Pur. Agt.; R. E. Dowd, Chtef Engr. 
PRODUCTS: ShoCk struts and cord; Seat belts; 
Straps; Webbings, Misc. hardware. 



1 U~ ECT RY SE T IO 6og 

Are you 
II cl aroun 

building the airplane 

the control system"? 

~Ui\'VE TIO N L DE f GN o f a ir r aft 
contro l y tem s to date ha . in m any 
ca c- , cu ll ed fo r lite ra ll y bui ldin« t he 
a irframe a round the contro l y tcm . 

Wit h the a d vent o f acceptab le swal!e I 
li ll ings, a nd ~h e complc tP. pre-ins t.~ ll a ­
tio n a s mbhes of cord a nd fitlln gs 
th a t they make possible, it is wor th 
while for aircraft desig ners to reconsider. 

In urip. i11Crl installation , doe th e a ir · 

~ THE ROEBLING 
~ DEVELOPMENT LABORATORIES 
~ozo ... de dicated to Victory! 
ll rin ,:: your pro b lem t o Trc nt o t~! Here 
vou w ill find o n e o f th e fine s t w 1rc rope 
rescu re h a nd development lnhoratori c~ in 
th e world . It s reg ul a r rou tines incl ud e 
fati gu e t es t s on contro l cord f', di ~scc t. i on 
and s tudi es o f u sed cords. tne tn llurgtcn: l 
r esea r c h . P e rhaps you w a nt t o c heck 
li tretch c hnrn c t c ri st ics . .. t e mpe r a ture 
chun~cs und t h e ir e ffec t s ... rcs ult f; o f 
ch nn gc~ in pulley s izes. RocLiin p:. c n gi. 
ncers~ with ycnrs of knowled ge o f a 1rc r a ft 
cor d. wiiJ h e ~: l ad to pla ce th e~c fac ilit icR 
at you r se r v ice a n d co -operat e with you 
to the full c~o~ t. 

JOHN A. ROEBLING'S SONS COMPANY 
TRENTON, NEW JERSEY • 

Branches and Warehouses in Principal Cities 

c~uft design p rmit o f a r applica ­
ti o n of co mpl t c o rel- a nd-fittin g · 
us e tnul ic · a fte r th hip i nea rin « 
comp le tion? In replacem ent of contr~~ 
eord , does the d es ig n permit co m­
p le te assc mbli s to be p ull ed throtwh 
th e sys tem , or is it necessa ry 10 swa';'•c 
one e nd o nl v, a nd fit the o ther e nd ~f 
th e cord by' a sp lice o r wi th compara ­
ti vely cumbersom e portab le wao- in « 
eq niimten l, af lct· pu lling it throu0gh~ 
1odifi ca tions o f con ventional desiun 

w hich will pcrmi t the aircraft eng i ne~r 
to a nswer t hcsc ques tions in the affi rm a ­
ti ve wi ll do much to speed ictory 
now a nd to lower m a intenance cos ts 
when a irc raft aga in take up their 
heavy a nd vita l peace tim e loads. 

ROEBLING 
AIRCRAFT WIRES AND FITTINGS 

o/111111 



6ro DIRECTORY SECTION 

RUSSELL UNIFORM CO., 
1600 Broadway, New York N. Y. 

PERSONNEL:}. A. Russell, Pres., Treas. & Pur. 
Agt.; A. Russell, V. Pres.; C. White, Gen. Mgr. 
& Sales Mgr. 
PRODUCTS: Uniforms. 

JOSEPH T. RYERSON & SON, INC., 
ZSSS W. 16th St. Chicago, ru. 

PERSONNEL: E. D. Gr;;tf, Pres.; H. B. Ressler, 
V .. Pres.; F. S. Doran, V. Pres. & Pur. Agt.; 
R. C. Ross, Seer.: K. ]. Evans, Pub. Dir. 
PRODUCTS: Stee parts. 

s 

SKF INDUSTRIES, INC., 
Front St. & Erie Ave., Philadel]lhia, Pa. 

PERSONNEl.: W. L. Bat.t, Pres.; S. F. Wollmar, 
Exec. V. Pres.; T. W. Dmlocker, S~y. & Treas.; 
R. H. DeMott, Gen. Sales Mgr.; H. ]. Lanct>, 
Pur. Agt.; H .. s. Lan_Bdon, Pers. Dir.: R. C. 
Byler, Pub. Dtr.; G. Palmgren, Chief Engr 
PRODUCTS: Bearings. • 

S & M LAMP CO. 
119 W. 36th Pl., Los Angeles Calif. 

PERSOGNNE!-: ]. Shirreffs, Pres. & Gen. Mgr.; 
W~ . Shtrreffs, V. Pres. & Chief Enl{r.; S. 
Frtedman, Secy.; L. E Daubenberger, Treas.; 
H. S. Gardner, Pur. Agt. · 
PRODUCTS: Landing and navigation lights· 
Machi!'e tools; Misc. h_!lrd\'jlllre: Steel partsi 
Stampmgs; Sun-a.'ISembhes; Tanks. 

SAFETEE GLASS CO., 
Wayne Junction, Philadelphia, Pa. 

PERSONNEL: R. A. Gibbs, Pres. & Gen. Mgr.; 
]. W. Gibbs, V. Pres., Pers. Dir. & Pub. Dir.; 
AM. Boehm, Secy.; C. L. Krebs, Treas.; C. A. 

cCusker, Sales Mgr. & Pur. Agt.; A. G. 
Worrall, Chief Engr .. 
PRODUCTS: Bullet resisting glass; Safety glass. 

ST. LOUIS AIRCRAFT CORP., 
8000 N. Broadway, St. Louis Mo. 

HPERMSONNEL: E. B. Meissner, Pres. & Gen. Mgr.; 
. . .McKay, N. L. Rehnquist, V. Pres.; E. 

ALugusLtme, Treas.; W. A. Fitzgerald, Pur. Agt.; 
. S. utton, Chief Engr. 

PRODUCTS: Floats, skiis. 

ST. LOUIS SPRING CO 
6650 Eastern Ave.,''st. Louis, Mo 

PERS?NNEL: H. P. Moog, Pres., Treas. &"Gen. 
Mgr:.t A. A. Apple, V. Pres. & Sales Mgr.; A. 
M. uoetz, Secy .. : l>. Percich, Pur. Agt.· F. 
Walters, Pers. Dtr.; ]. A. Maxwell Pub Dir · 
H. Paine, Chief Engr. • · ·' 
PRODUCTS: Piston rings; Tail wheel assemblies. 

W. J, SAVAGE CO., Knoxville Tenn 
PERSONNEL: J, H. Murrian 1 Pres · • J. A 
~urrian, V. Pres. & Gen. Mg~.; C. M. Raw!: 
mgs, Asst. Secy. & Pur: Ag.h: C. W. McConnell, 
Asst. Treas. & Pers. Dtr.; w. W. Carson Chief 
Engr. ' 
PRODUCTS: Machine tools. 

SAWYER BELT HOOK CO., 
16 Warren Ave. Pawtucket, R I 

PERSONNEL: J. D. Sawyer, Treas'; 'G F. 
Minkins, Gen. Mgr. · ' 
PRODUCTS: Misc. hardware. 

SAYLOR BEALL MFG. CO., 
1501 E. Philadelphia Ave., Detroit ~ic:h. 

PERSONNEL: R. V. Allman. Pres.: C. S. Ptsher. 
V. Pres.; E. R. Saur, Pur. Agt.; E.]. Formhals. 
Chief Engr. 
PRODUCTS: Hydraulic controls and DSSemblies: 
Landing gears; Aluminum and steel parts: 
Tail wheel assemblies. 

SCHAUER MACHINE CO., 
Z060 Readinc~Rd., ClnciDDatl 0. 

PERSONNEL: A. ]. Kahn. Pres. & Gen. 1\.Igr.; 
K. Wilson, Sales Mgr. • R. Wheelbarger, Pur. 
Agt.; L. Brewer. Per&. bir.; R. E. Cleary, Pub. 
Dir.; G. L. Nord, Chief Engr. 
PRODUCTS: Speed lathes. 

SCHLEGEL MFG. CO. 
Z77 N. Goodman ~t., Rocheater, N.Y. 

PERSONNEL: C. P. Schlegel, Pres.; J. F. Sproat, 
Secy. & Sales Mgr.; G. C. Schlegel, Treas. & 
Pur: Agt.; C. ~- Schlegel, <;;en. ~gr.i_ T. G. 
Wlute, Pub. Dtr.; A. Rydqwst, Chtef .ll.l!lJ1"· 
PRODUCTS: Basic materials and fabricattons: 
Protective clothing and equipment; Shock 
struts and cord; Sub-assemblies: Shock cord 
assemblies; Weatherstripping. 

SCHORI PROCESS CORP. 
8-1143rd Rd., Long Iifand City, N.Y. 

PERSONNEL: H. L. Green, Pres. & Treas.h· L. 
Harris, V. Pres. & Secy.; B. Goldberg, C ief 
Engr. 
PRODUCTS: Radio and ignition shielding. 

A. SCHRADER'S ~-DIV. OF SCOVILL 
MANUFACTu.Kll'fG CO., INC., 470 
Vanderbilt Ave., Brooklyn, N. Y. 

PERSONNEL: W. T. Hunter, Pres. & Gen. Mgr.; 
R. L. deBrauwere, Secy.; V. C. Greaves, Treas.; 
G. A. Drew, Sales Mgr.; C. Wilcox, Pur. Agt.; 
K. Scott, Pers. Dir.; D. S. Hunter, Pub. Dir.; 
S. T. Williams, Chief Engr. 
PRODUCTS: Hose clamps and hose fittings; Life 
saving equipment; Shock strut parts; Tire 
valves. 

W. A. SCHUYLER. 
ZSO W. 57th St. New York. N. Y. 

PERSONNEL: W. A. Schuyler, Owner. 
PRODUCTS: Thread rolling machines. 

THE SCHWARZENBACH HUBER CO., 
498 Seventh Ave., New York, N. Y • 

PERSONNEL: E. G. Glaesel, Pres.; A. Schwar· 
zenbach, V. Pres.; G. W. Betts, Secy.; 0. 
Froelicher, Treas. .. 
PRODUCTS: Silk; Parachute pyrotechnic; Silk 
and nylon parachute cloth; Cartridge cloth. 

L. N. SCHWIEN ENGINEERING CO., 5736 
W. Washington Blvd., Los Angeles, 
Calif. 

PERSONNEL: L. N. Schwien, Pres.; H. E. 
Glendinning, Secy.; L. K. Schwien, Treas.: 
R. M. Vandegrift, Gen. Mgr. & Po;rs. Dir.; 
0. R. Coblentz, Sales Mgr. & Pub. Dtr.; R. D. 
Vandegrift, Pur. Agt.; D. W. McLennan, 
Chief Engr. 
PRODUCTS: Instruments. 

SCIAKY BROS., 
4915 W. 67th St., Chicago, ru. 

PERSONNEL: M. Sciaky, Gen. Mgr. & Sales 
Mgr.; R. }ankoski, Pur. Agt.; S. Sciaky, Pers. 
Dir.; T. P. Dwyer, Pub. Dir. 
PRODUCTS: Welding equipment; Stored energy 
welding. 

I 
~ 
·I 
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B l LT BY 

T . La IS AIRCR A FT CoRPOR A TIO 

PRODUCTION 
Wood and metal props and wood lest clubs 
ore rolling out of our plant as fast as greatly 
increased faciliti es and insistence on precision 
will allow. America n tns r. winl 

HARTZELL 
PRO PELLER CO. 
PIQUA, OHIO, U.S. A. 

Mo. 

• 
Sch~~~det· 

AIRPLANE 
TIRE VALVES 

• 
TIRE VALVE 

REPLACEMENT PARTS 

• 
TIRE GAUGES 

• 
TIRE VALVE 

SERVICE TOOLS 

• 
A. SCHRADER'S SON 

Division of 
Scovill Manufacturing Company, Inc . 

BROOKLYN, N. Y. 

I r 



612 DIRECTORY SECTION 

SCIENTIPIC INSTRUMENT CO., 
531-35 W. Lamed St. Detroit. Mich. 

PERSONNEL: R. H. Papendell, Pres.; H. L. 
Emhoff, V. Pres~Treal!· & Gen. M~.; G. L. 
Field S~~cy.; G. w. Em~g,l3ales Mgr.bYf. G. 
B;;rni, Pur • .Agt.; F. just1ce, Pers. 1r.; F. 
Farrow, Chief Engr. 
PRODUCTS: Thermometers. 

SCINTILLA :MAGNETO DIV., BENDIX 
AVIATION CORP., Sidney, N. Y. 

PERSONNEL: E. R. Breech, Pres.; G. E. Steiner, 
Div. Compt.; H. Hanni, Ge!L Mgr.; T. Z. 
F~, Safes Mgr.; A. Bekker, Pur. Agt.; E. 
M. Van Name, Pers. Dir.; ]. R. Frei, Chief 

J:~u~: Magnetos; Radio and ignition 
shielding; Spark plugs; Radio shielded ignition 
harnesses. 

SCOTT AVIATION CORP., 
207 Brie St., Lancaster, N. Y. 

PERSONNEL: E. M. Scott, Pres.}· E. C. Prior, 
Secy.; R. D. Pollock, Treaa.; E .• Allein, Pur. 
Agt.; H. F. Whittaker, Pers. Dir.; H. A. 
Benzel, Chief Engr. 
PRODUCTS: Airoort equipmen~i Castings; Con­
trol wheels; fnstruments; &uminum parts; 
TaU wheel assemblies; Wheels and brakes. 

SCOVILL MANUFACTURING CO., 
99 Mill St., Waterbury, Conn. 

PERSONNEL: J. H. G011, Pres. & Gen. Mgr.; L. 
P. Speny, Exec. V. Pres. & Treaa.LP. E. 
Fenton, V. Pres. & Sales Mgr.; F. T. Keeves, 
Secy.; A. P. Hickcox, Pur. Agt.; A. C. Curtiss, 
Pers. Dir. 
PRODUCTS: Fasteners. 

SCREW MACHINE PRODUCTS CO., INC. 
1012 Edd:r St., Providence, R. L 

P.JmSC?lCINEL: G. B~gga.L Pres.; F. B. ~e!llley, 
Secy., S. E. Lun~m1s, -J:reaa.·bD. 0. Will1ama, 
Sales Mgr., Pur. Agt.; Pers. ir.,l'ub. Dir. & 
Chief Engr. 
PRODUCTS: Clamps; Fasteners; Hose clamps 
and hose fittings. 

SEALED POWER CORP., Muskegon, Mich. 
PERSONNEL: C. E. Johnson, Pres.; N. A. 
Moore, V. Pres. & Gen. Mgr.; R. R. Beardsley, 
Secy.; L. G. Matthews, AsSt. Treaa.; P. C. 
Johnso!!z Sales Mgr.L~· S. Harvey, Pur. Agt.; 
W. R. ·J:yson, Pers . .U1r.; J. E. Norwood, Pub. 
Dir.; H. Olson, H. Ballarcl, Chief Engrs 
PRODUCTS: Piston rings. . 

SBAMLEX CO., INC., 
27-27 JaCkson Ave., Long Island City, 
N.Y. 

PERSONNEL: F. F. Jacobson, Pres. & Chief 
Engr.; R. S. Jacobson, Secy.; A. E. Loeb, Gen. 
Mgr.; V. A. Perry, Sales Mgr.; K. Healy Pur 
Agt. . ' • 
PRODUCTS: Flex1ble, sesmless, metallic conduit 
hose and tubing; Vibration danlpers. ' 

SEARLE AERO cyDUSTRIES, INC., 
Orange, Calif. 

PERSONNEL: M. 0. Searle, Pres. & Chief Engr.; 
G. M. MarqoJ V~ Pres.; V. A. Marco, Secy. & 
Sales Mgr.; M. D1ttm~~:n, Treas.; F. Harrington, 
Gen. Mgr.; M .• W. K1phart, Pur. Agt.; D. L. 
Rahn, Pers. Da. 
PRODUCTS: Misc. electrical equipment; Radios· 
Radio and ignition shielding; Sub-assemblies! 
Tubing; Miscellaneous. ' 

SBIBBRLING RUBBER CO., ~ O. 
PBRSONNEL: J. P. Seiberling, Pres.; C. W. 
Seiberiins. V. 'Pres.; W. B. Palmer, Sec:Y.; w. A. 
M. Va~ban. Treas.;J.L. Cochnm,SalesMgr.i 
B. E. Neyland, Pur. Agt.; P. A. Bwm.elle, Cliiez 
Engr. 
PRODUCTS: Rubber bushings; Rubber eusdne 
mounts; Rubber and syntlietic gaskets; Life 
saving equipmen!j Rubber and synthetic parts; 
Rubber tutiing; vibration dampers. 

SEIDEN PNEUMATIC TOOL C0.1 
423 Barrett St., Jackson, Mtch. 

PERSONNEL: 0. D. Lutes, Gen. Mgr. 
PRODUCTS: Machine tools; Tanka. 

SBIDLITZ PAINT & VARNISH CO., 
Xansaa City Mo. 

PERSONNEL: C. N. ~idlitz.& Pres. & Gen. Mll!.i 
L. j. Bohannon, V. Pres. Gt Sales M_sr.; W. P. 
MBrsh, Sec_y.; W. E. Sunderland, Treaa.l..K· 
W. Ward, Pur. ARt.; H. Gershman, Pub • .LJU".; 
O.jensen, Chief Engr. 
PRODUCTS: Paints, varnishes and finiahea. 

SBLLSTROM :MANUFACTURING CO. 
615 N. Aberdeen St., Chlc:qo, ifl. 

PERSONNEL: G. E. Sellatrom, PreS. & Gen. 
Mgr.; G. E. Wenstrom~...Secy. & Treaa.; C. E. 
Dennis, Sales Mgr. & .t"ub. Dir.; R. L. Calm, 
Pur. Agt. 
PRODUCTS: Welding goggles and helmets; 
Chipping goggles; Lenses. 

SENSBNICH BROTBBRS1 Liti~ Pa. 
PERSONNEL: H. M. Sensen1ch.l Gen. Mgr.; R. 
N. Bomb~er, Sales M_Br.; M.!:i. Erb, Pur.Aat.; 
H. R. Uhrtch, Chief Engr.; M. M. Sensen1ch, 
Opr.Mgr. 
PRODUCTS: Propellers and propeller parts. 

TBB SENTRY CO., :roxboro, llllass. 
PERSONNEL: P. B. Crocker, Treaa. & Gen. Mgr.; 
G. Wheeler, Sales Mgr. 
PRODUCTS: Airport !=Cluipment; Heat treating 
equipment and supplies. 

TBB SERVICE RECORDER CO., 
1375 Euclid Ave., Cleveland, 0. 

PERSONNEL: H. R. Cool, Pres., Treaa. & Gen. 
Mgr.; E. L. Viets, V. Pres. & Sales Mgr.; K. 
A. Cool, Sec_y. 
PRODUCTS: Instruments. 

SEWALL PAINT & VARNISH CO., 
Kansas City, Mo. 

PERSONNEL: E. R. Ky_Ber, V. Pres. & Secy.; 
A. C. Bales, V. Pres.; R. E. Berna~er, Treaa.; 
E. D. Liddy., Q.en. Mll!·i G. W. Wetssert, Sales 
Mgr.·byv • .IAJjrant, Pur. Agt.; B. VanDe!, 
Pub. a. . d fin" h PRODUCTS: Paints, varnishes an IS es. 

SHAJ'ER BEARING CORP., 
35 E. Wacker Dr., Chicago, m 

PERSONNEL: R. P. Tennes, Pres. & Trea::jji!n,F, 
Ditzell, V. Pres. & Gen. M_Br,J. A.l:J.. W s, 
V. Pres. & Chief Enar.; T. D. L1pson, S!ICY.; 
W. L. Kinnaw, Pur. Agt.; ]. M. O'Dea, Pub. 
Dir 
PRODUCTS: Roller bearings. 

.~ 
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DI ECTORY E TI 

DOWMETAL 

MAGNESIUM ALLOYS 
When you buy Dowmetal magnesium ingots, castings or wrought prod­
ucts, you are getting the unrivalled advantage of 25 years' experience 
in the production and Fabrication of magnesium. Every step in the pro­
duction process from the raw material to the finished part is under strict 
met.allurgical control. 

INGOTS 
MELTING FLUXES 
PROTECTIVE AGENTS 
SAND CASTINGS 
DIE CASTINGS 

PERMANENT MOLD 
CASTINGS 

BAR, ROD AND TUBING 
EXTRUDED SHAPES 
SHEET 

FORGINGS 
FABRICATING SHOP 

FOR MAGNESIUM 
ASSEMBLIES 

THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
N"w York • Chicago • St. Louis • Houston . S.n Francisco . Los Ang .. les • Seattle 

Give Your Plating and Finishing Room 
Problems to a LASALCO ENGINEER 

lfere is a list of some of the equipment and suppli es he has a\'ailnble 
to give you the RIGHT solution qu.iekly. Immediate deli"ery on Lea 
Deburriug 1\Interials, MAC D ER11IID CLEANERS AND SOLVENTS. 

P lat in g Barrels: 
Utility 
Bull's Eye 
Richards 

Burnishing Barrels 
TumbHng Barrels 
Cu s hioned Belt Grinders 
E lectric Sawdust Tum-

blers 
Full Automatic lila-

chines 
Semi-Automatic l\Iachincs 

Hard Chrome Equip­
ment 

Anodizing Equipment 
Magnesium Treating 

Equipment 
Dcscaling Equipment 
Blacl;cning Process 
Special Plating l\Ia.chines 

to meet any require­
ment 

Buffs and Polishing 
\Vl•eels 

TriJ,>OH 
\l·ln te Fi11ish 
Chrome Composition 
Emery Cal;e 
Grense Stick 
Stainless Steel Composi­

t ion 
Crocus 
Anodes: 

Nicl;el 
Copper 
Brass 
Zinc 

Cadmium 
Lead 
Gold 
Silver 

Complete Line of Chemicals and Supplies for Plating 
Niel;cl Salts Zin-0-Lyte Zinc Solution lllnizo l\Ien:l 
Chromic Acid· DuPont Hi-Speed Copper Copper. \Vll'e 
Sodium Cyanide Chandeysson Generators Insulatmg Steam Joints 
Copper Cyanide GE Rectifiers Rheostats 
Zinc Cyanide, etc. Dipping Basl;ets 'l'est. Sets 

Sangnmo Amperchour Scratch Bt·nshes Platmg Racl;s 
l\Ieters Scrub Brushes Stop-Off L acquers 

Cndnlyte Cadmium Solu- Sawdust Racl> Lacquers 
tion 
\Vrite today for complete information-or aslt a Lasalco Engineer to cull . 

LASALCO, INC., 2818-38 LaSalle St., St. Louis, Mo. 

,\ 



DIRECTORY SECTION 

SHAKESPEARE PRODUCTS CO., 241 E. 
Kalamazoo Ave., Kalamazoo, Mich. 

PERSONNKL! H. G. Shakcspcar.,, Pn-s. & Gen. 
Mgr.; D. E. Wallace, y. Pres.; M. Shakes­
peare, Seey.; W. J. Harnson, T. reas.; M. Balch, 
Sales Mgr.; H. Barron, Pur. Agt.; E. Batterson 
Chief Engr. ' 
PRODUCTS! Controls; Tubing. 

SHALLCROSS MFG. CO. 
10 Jackson Ave. CoWngdale, Pa. 

PERSONNEL! D. A. Shahcross, Gen. Mgr.; J. S. 
Shallcross, Sales Engr.; E. H. Miller, Pur Agt · 
F. D. Mitchell, Chief Engr. · ·• 
?RO_DUCTS! Fuel pump selector switches; Test­
mg mstruments. 

THE SHEFFmLD CORP. 
721 SJJringfteld St., Dayton 0. 

PERSONNEL: L; Polk, Pres.; C. H. Reynolds, V. 
Pres.; E. T. !l:oe, Secy.; C. F. Nelson, Trea.q · 
1. Bernard, Gen. Mgr.; P. Polk, Sales Mgr:; 
~: Ff· Canno'!• Pur. Ag~.; W. Conrad, Pers. 
EDtr., W. I. Wtlt, Pub. Dtr.; A. F. Polk, Chief 

ngr. 
PRODUCTS: Gages; Gaging instruments; Ma­
chine tools; Tools. 

SHELL OIL CO., INC., 
50 W. 5oth St., New York, N. Y. 

PE~ONNEL: A. Fraser. Pres.; F. A. C. Guepin, 
~entor V. Pre.q,; P. E. Lakin, V. Pres.-Market­
~g; ]. F. M. Taylor, V. Pres.-Mfg.; C. S. 

entry, Secy.; ]. W. Watson, Trea.q,; H. 
kacobs, Sales Mgr.; W. H. Bratches, Pur. Agt.; 
D·. H. Walker, Pers. Dir.; G. G. Biggar, Pub. 

tr. 
PRODUCTS: Fuels and lubricants. 

SHELL OIL CO., INC., AVIATION DEPT., 
50 W. 50th St., New York, N. Y. 

PERSONNEL! R. T. Goodwin, Mgr.; J, W. Free­
man,]. L. Wheeler, Aviation Supervisors. 
PRODUCTS: Fuels and lubricants. 

H. B. SHERMAN MFG. CO., 
Battle Creek Mich. 

PERSONNEL: D. P. Ordway, Pres.; E. D. 
Sperry, V. Pres. & Gen. Mgr.; G. Townsend, 
Secy. & Treas.; H. H. Isaac, Pur. Agt.; W. 
Barrett, Pub. Dir.; L. M. Stinchcomb, Engr. 
P,RODUCT!>: Cl~ps; Terminals; Brass and 
bronze ptpe fittmgs; Hose clamps, 

SHERWIN-WILLIAMS CO. 
101 Prospect Ave., N. W., Cleveland 0 

PE~SONNEL! A. w. Steudel, Pres,; H .• D: 
Whtttlesey, V. Pres.; T. G. Murphey Secy • 
L. H. Schroeder, Treas.; N. E. Van Sto~e Geri' 
Mgr:; W. ]. Montgomery, Sales Mgr.; 'F. E: 
Davts, Pur. Agt.; L. E. Ebeling Pers Dir. 
C. M. Lemperly, Pub. Dir. ' · ·' 
PRODUCTS: Paints, varnishes and finishes. 

SHULER AXLE CO., INC., Louisville Ky 
PERSONNEL! J, P. Potter, Pres. & Ger: Mgr. 
R. L. Bishop, V. Pres.; ]. ]. Hart Secy & 
Treas.;,C. M. Erth)e, Pur. Agt.; W. Anderson, 
Pub. Dtr.; R. B., Ltggatt, Chief Engr. 
PRODUCTS: Castmgs and forgings. 

SHURE BROTHERS, 
225 W. Huron St., Chicago Ill 

PERSONNEL: S. N. Shure, Gen. Mgr.'; J, A 
BBerrnB an, Sales l\1gr.;., M. A. Cope, Pur. Agt.: 

. . Bauer, Chtef .ll;ngr. ' 
PRODUCTS! Microphones. 

SIGMA INSTRUMENTS, INC.:t 
78 Freeport St., Boston, mass. 

J>HRSONNI::L: S. B. Allen. Pres.; C. Bassett, 
Treas. & Pur. Agt.; H .. N. Boyl~·/r., Gen. Mgr. 
& Sales Mgr.; R. T. Ftsher, Chte Engr. 
PRODUCTS: Sensitive electrical relays. 

SIMMONDS AEROCESSORIES, INC., 
10 Rockefeller Plaza New York, N. Y. 

PERSONNEL: W. R. Enyart, Pres. & Gen. Mgr.; 
E. M. Dow~. Secy.; J. C. de Grnaf, Sales l\lgr.; 
H. V. Beazhe, Pur. Agt.; E. F. Gamache, Pers. 
Dir.; R. Newcomb, Pub. Dir.; J. W. Overbake, 
Chief Engr. 
PRODUCTS: Bearings; Controls; Fasteners; Hy­
draulic controls and assembliesj Instruments; 
Spark plugs; Induction pressure ooost controls. 

SIMONS PAINT SPRAYING EQUIPMENT 
CO., 17 Maryland Ave., Dayton, 0. 

PERSONNEL! G. W. Simons, Prop. 
PRODUCTS: Air compressor; Paint sprnying 
equipment. 

SIMPLEX PRODUCTS CORP., 
3830 Kelley Ave., Cleveland, 0. 

PERSONNEL: F. G. Ferguson, Pres., Secy & 
Treas.; D. M. Solenberger, V. Pres.; H. T. 
Scoville, Sales Mgr.; D. Schappi, Pur. Agt.; 
R. C. Thompson, Chief Engr. 
PRODUCTS: Oil seals; Piston rings. 

SINCLAIR REFINING CO. 
630 Fifth Ave., New York, N. Y. 

PERSONNEL: E. W. Sinclair, Pres.;]. W. Carnes, 
V. Pres.; M. L. Gosney, V. Pres. & Treas.; 0. 
M. Gerstung, Secy,; L. P. Lochridge, Mgr.­
Domestic Lubricating Sales;_ D. S. Bixler, Asst. 
Mgr.-Aviation Sales; C. M. Larson Chief Con­
sulting Engr.; C. W. McAllister, Aeronautical 
Engr. 
PRODUCTS: Fuels and lubricants. 

SKYLARK MANUFACTURING CO., INC., 
350 Washington Blvd., Venice, Calif. 

PERSONNEL: F. G. Perkins, Pres.; E. A. Perkins, 
V. Pres.; V. R. G. Wilbur, Secy. & Treas · 
F. H. Perkins, Pur. Agt. ·' 
PRODUCTS: Engine mounts; Exhaust manifolds· 
Landing gears. ' 

A. 0. SMITH CORP., 
3533 N. 27th St., Milwaukee Wise. 

PERSONNEL: W. C. Heath, Pres.; R. F. Bell, f M. Floyd, V. Pres.; J, ]. Stamm, Secy. & 
reas.; W. Froderman, Pur. Agt.j L. ]. 

Parrish, Pers. Dir.; D. W. Sherman, ChtefEngr. 
PRODUCTS: Landing gears; Stampings. 

D. B. SMITH & CO. 
414 Main St. Utica N. Y. 

PERSONNEL: M. H. Smith, Pres.; T. M. Burton, 
V. Pres.; G. R. Smith, Jr., Secy.; A. P. Smith, 
Treas. 
PRODUCTS: Fire extinguishers; Water bilge 
pumps; Weed burners. 

SMITH WELDING EQUIPMENT CORP., 
2633 Fourth St., S. E., Minneapolis, 
Minn. 

PERSONNEL: E. H. Smith, Pres.; L. L. McBur­
Sey, Secy. & Gen. Mgr.; N. J. Andrus, Asst. 
Gales Mgr.; E. B. Johnson, Pur. Agt.; L. J, 

anyaw, Cnief Engr. 
PRODUCTS: Welding equipment, 
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Aircroft high fr~quoncy motor olt c rnotor sot 
for op cro ti ng rod lo ~quipmont. 

Power convertor for producing AC curronl from 
DC sources f·or communication flquipment. 

Dynomolor for supplying power to rodio dovicos . 

Simmoncfs-Corsey 
FLEXIBLE PUSH· PULL CONTROLS 

CHRONOMETRIC RADIOSONDES 
Simmoncfs-Benton 

SPARK PLUGS 
S immoncfs-Oiaer 

HYDRAULIC ACCUMULATORS 
Simmoncfs-Hobson 

INDUCTION PRESSURE (BOOST) 
CONTROLS 

Simmoncfs-Prentice 

ROD ENDS 
COWLING AND PANEL FASTENERS 

QUICK DISCONNECT UNITS 

~ 
10 ROCKEFELLER PLAZA, NEW YORK, N.Y. 

Lela nd eng ineering and produc­
tion lar gely centered on power 
units here listed for the arious 
serv ices. 
P erhaps your motOr requirements 
ar e compa ra ble and Lela nd e ngi­
neers can be of assista nce on your 
problems. 

THE LELAND ELECTRIC 
COMPANY 

DAYTON, OHIO 

LELAND 
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SNAP-ON TOOLS CORP., Kenosha_. Wise. 
PBRSONNEL: J. Johnson, Pres.; R. Pauner, V. 
Pres. & Sales "M~rr.; Vf. A. Seidemann, V. Pres.; 
& Secy.; W. C. NeiDltz, Treas.; F. A. Tetzlaff, 
Pur. Asit.j C. Holderness, Pers. Dfr.i. G. A. 
Smith, "Pun. Dir.; G. Walraven, Chie~ Engr. 
PRODUCTS: Wrenches. 

SNOW REMOVAL EQUIPMENT CO., 
400 Seventh St., San Francisco, CaUf. 

PERSONNEL: N. K. Davis, Pres.; A. E. Mason, 
V. Pres., Gen. Mgr. & Sales Mgr.:l J. M. 
Azevedo, Secy., Treas. & Pur. Agt.; .tt. Pruss, 
Pub. Dir. 
PRODUCTS: Rotoblade BDOW plows. 

M. L. SNYDER & SON, 
Jasper & York Sts., Philsdelp~ Pa. 

PERSONNEL: H. A. Greene, Pres.; C. :Synder, 
Treas.; F. M. Greene,~es Mgr.; H. M. Simp. 
son, Pur. Alrt.; 0. P. M.ontaom'!'Y• Pub. Dir. 
PRODUCTS: "Fire ext~ers; Fll'llt aid eg!!-ip­
ment; Rubber and asbestos gaskets; Hose 
clamps and hose fittings; Rubber parts; Pro­
tective clothing and equipment; Rubber 
tubing. 

SOCONY VACUUM: OIL C0.1_ INC.'-
26 Broadway, New Yor&, N. x. 

PERSONNEL: J. A. Brown, Pres.; C. E. Arnott, 
V. Pres.; W. D. Bickham, Secy.; A. T. Roberts, 
Tress. 
PRODUCTS: Fuels and lubricants. 

SOLAR AIRCRAFT CO. 
Lindbergh Field, San Diego, Calif. 

PERSONNEL: E. T. Price, Pres. & Gen. Mgr.; 
R. "E. Craig. H. F. SturdyVC. S. Marston, D. 
M. Miller, R. R. Voufht, • Pres.;]. L. O.at­
man, Secy.; A. W. Bnggs, Treas.; P. S. Settz, 
Sal~ Mgr.; B. H. Bateman, Pur. ~Kt:.i P. L. 
Ferns, Pub. Dir.; W. C. Heath, Chiel :.tsngr. 
PRODUCTS: Amniunition boxes and counters; 
Clamps; Collector rings, cowls, streamlines; 
Cowtmgs; Cylinder deflectors, baffles, brackets: 
De-icer ~wpment; Exhaust manifolds; Mani­
folds; Mtse. engine equipment; Stamplngs; 
Miseellaneous. 

SOSS l.IIIANUPACTURING CO., 
21777 Hoover Rd. Detroit Mich. 

PERSONNEL: C.]. Soss, Pres.; S. &;, V. Pres.; 
Secy., & Sales Mgr.; H. Soss, Treas.; S. R. 
Synder, Pur. Agt.; W. Hamilton, Pers. Dif.l• 
A. TenEyck, Pub. Dir.; F. Wambold, Chte Engr. 
PRODUCTS: Mise. hardware; Stampings. 

THE SOUND SCRIBER CORP., 
82 Audubon St., New Have~ Conn. 

PERSONNEL: L. Thompson, Pres.tJi· Gfroerer, 
V. Pres., Treas. & Gen. Mgr.; .tt. K. Greer, 
Secy.; 0. M. Ober, Pur. Agt.; R. L. Stone, 
Chief Engr. 
PaoDuCTS: ~rdinrt .equi~ent; Misc. electrical 
equipment; Reco g devices. 

SOUTH BEND LATHE WORKS, 
South Bend, Ind. 

PRODUCTS: Machine tools. 

SOUTH. SHORE MACHINE & TOOL 
WORKS, INC., Merrick Rd., Seaford, 
N.Y. 

PERSONNEL: G. A. Bauer, Pres.; A. G. Bauer, 
V. Pres.; J. A. Sullivan, Secy. & Treas. 
PRODUCTS: Controls; Hydraulic controls and 
assemblies; Sub-assemblies. 

SOUTHERN AIRCRAFT CORP., 
Garland, Tez. 

PBRSONNEL: J. R. McClain. C!L of Board; 
W. C. Bro'"!t. Pres.; A. E. Patt1110n, V. Pres. 
& Treas.; F • .tt. Brown, Secy. 
PRODUCTS: Component parts. 

SOUTHERN CALIFORNIA AIRPARTS, 
924 Thompson Ave., Glendale, Calif. 

PERSONNEL: S. M. Jarvis, Pres. & Gen. Mgr.; 
W. D. Lawrie, V. Pres.L· W. P. Camp~.~.; 
Treas. & Pub. Dir.; • Keoler, Sales Mgr.; 
G. Pettit, Pur. Alrt.; E. Doherty, Pers. Dlr.; 
D. A. Trail, ChiefEngr. 
PRODUCTS: Ammunition boxes ~d counters; 
Bomb racks; Cowlings; Eng~ne mounts; 
Aluminum and steel parts; Seats; Sub-assem­
blies; Tanks. 

SOUTHERN ENGINEERING CO.,~ 
816 W. Fifth St., Los Angeles, 

PBRSONNBL: H. R. Peacock, Pies.; C. Coe, V. 
Pres. & Gen. Mgr.i D. B. Coe,,Secy.t D' 
PRODUCTS: Metal Iorming eqwpmen i le&. 

SPARKS WI1'HQIGTON C0.1 
North St., Jackson, Mien. 

PBRSONNEL: W. S"parks, Pres.; W. J. Corbett, 
V. Pres.· D. Jollnson, Secy.; H. Johnston, 
Treas. • il W. Clark, Gen. Mgr.; E. T. H. 
Hutchln;in, Sales Mgr.; J. Towler, Pur .. Agt. 
PRODUCTS: Landing gear warning Btgnal; 
Mooring kit; Bomb rack releese; Bomb hoist. 

SPARTAN AIRCRAFT CO., 
1900 N. Sheridan Rd., Tulsa'--Okla. 

PBRSONNBL: J.P. Gettyt.Pres.i.M· w. Balfour, 
V. Pres.; F. T. Hopp, :secy. a: Treas.; G. F. 
Shortess, Contract Officer; J. ~redouw, Pur. 
Agt,; W. H. Woodward, Pers. Dtr.; F. Stewart, 
Cliief Engr. 
PRODUCTS: Aircraft parts. 

SPAULDING FIBRE CO., INC., 
310 Wheeler St., Tonawan~ N. Y. 

PERSONNEL: C. C. SteCk, Pres. & lien. Mgr.; 
H. W. Grieser, V. Pres.; S. E. Clow, Treas.; 
A. P. Hardleben, Pur. Agt. d f._._ • t' 
PRODUCTS: Basic materials an ...urt.ca tons; 
Bearings• Bushin_gs; Gaskets.: Insulatmg m~­
terials; Panels; Fibre, plesttc and synthettc 
parts. 

SPECIAL MACHINE TOOL ENGINEERING 
WORKS 254CanalSt.,NewYork,N. Y. 

PERSONNEL: W. Silber, V. Silber, Partners; 
V. Silber, Gen. Mgr.; D. Blatt, Pur. Agt.; 
D. Alton, Chief Engr. • Bush' 
PRODUCTS: Airport eqwp~ent; . !DBBi 
Cameras; Misc. electrical eqwpmenti fl'tt~gs; 
Hydraulic controls and assemblies; .tUummwn 
magnesium and steel ~; Propellers and, 
propeller parts; Sub-assemblies. 

SPEED WAY MFG. CO.!.. 
1834 S SZnd Ave., i~,;tCero, m. 

PERSONNEL: G. L. Newcome, Pres.; M. Cha­
pek Treas & Gen. Mgr.; F. W. Anderson, 
Sal~s Mgr.'· D. A. Baker, Pur. Agt.; R. S. 
McKeage, Chief Engr. • I 
PRODUCTS: Awilli!L!Y motors; nstrwnent 
motors; Sub-assembltes. 

/ 
\ 

:#· .. ' 
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RELAYS 
b y 

AUTOMATIC 

ELECTRIC 
Automatic Electric control equipment for aviation use is 

noted for its trustworthy ope:ration and rugged construction. 
Included in this line are relays, stepping switches, keys, signal 
lamps, hand-sets, microphones and other telephone and radio 
accessories. 

Write for our Catalog 4071-C-sent promptly upon request. 
Address: American Automatic Electric Sales Company, 
1033 W. Van Buren St., Chicago, Ill. 

TELEPHONE, COMMUNICA liON AND SIGNALING PRODUCTS 

6q 

COMPLETE 
FABRICATION 

MANUFACTURE, ASSEMBLY 
OF SHEET METAL PARTS 
FOR AIRCRAFT 

SOUTHERN 
CALIFORNIA 

AIRPARTS 
Division of 

MACWHYTE COMPANY 
Kenosha, Wisconsin 

Manufactu re rs o f "H i- Fati gue" Aircra ft Coble 
"Safe-Lock" Coble Termina ls 

JARVIS MANUFACTURING CO. 
924 Thompson Avenue 

Glendale, California 
A ircraft Ti e - Rods- Bra ided Wi re Rope Slings 

Monel Me tal and Stainl e ss Stee l W ire Rope 
and wi re rope fo r oil requi remen ts. 

U.S. A. 
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SPENCER THERMOSTAT CQ.:.o 
34 Fore11t St. Attleboro, mass. 

PERSONNEL: R. Willard, Pres.; D. T. Schultz, 
V. Pres.; C. 1. Stone, Treas.; V. G. Vau_ghan, 
Gen. Mgr.; E. F. Kurtz, Sales MfP'.; E. B. 
Carpenter, Pur. Agt.; J. D. Bolesky, Chief 
Engr. · 
PRODUCTS: Circuit breakers; Circuit and motor 
protectors; Thermostats. 

SPERRY GYROSCOPE CO., INC. 
Manhattan Bridge Plaza, Brookl,Yil, N. Y. 

PERSONNEL: R. E. Gillmor, Pres. & Gen. Mgr.; 
R. B. Lea, V. Pres . ..Sales;_P. R. Bassctt, V. 
Pres.- Engrg.; L. Malkovsq, V. Pres.- Mfg; J. 
Sanderson, V. Pres.-FinanceiJ· E. Webb, Secy. 
& Treas.; A. R. Weckel, Aeronautical Sales 
M.gr.; R. V. ~lms, Pur. Agt.; L. Swart, Pers. 
Dtr.; ]. A. Fttz, Pub. Dir.; E. Sparling, Chief 
Engr. 
PRODUCTS: Aircraft armament; Instruments. 

SPERRY PRODUCTS, INC., 
1505 Willow Ave., Hoboken, N.J. 

PERSONNEL: ]. B. Farwell, Pres. & Gen. 
~gr.; E. G. Sperry, V. Pres., & Treas.; J. H. 
ttpcschutz, Seey.L M. F. S~>_roul, Sales Mgr.; 

·. . Wohlberg, J;'ur. Agt.; E. P. Dodge, Pers. 
CDht~.;fP. E. Moreton, Pub. Dir.; E. A. Crawford, 

te Eng. 
PRODUCTS: Exactor hydraulic controls. 

THE SPOOL COTTON CO. CROWN 
.. FASTENER DIV., 745 Fifth Ave., New 

York, N.Y. 
~ERSPONNEL:W. B. Bachof, Pres.; H. Grandage, 
R. rfesp'f. ]. BelJJ. SccY..; ]. Dunlop, Trcas.; 

. . umley, uen. Mgr.; ]. S. Campbell, 
Sal~ Mgr.; C. H. Neuer, Pur. A_gt.; D. F. 
Sullivan, Pu~. Dir.; L. H. Morin, Chief Engr. 
PRODUCTS: Ztppers; Small .zinc die-castings. 

SPRAY ENGINEERING CO., 
114 Central St., Somerville, Mass. 

PERSONNEL; W. B. Thompson, Pres. & Treas.; 
F. G. Denntson, V. Pres. 8c Chief Engr.; A. S. 
True, Sale.s ¥gr.; A. L .. Maclachlan, Pur. Agt. 
PRoDu~. Ftre (og equtpment· Spray painting 
and fim~hmg equtpment. ' 

SPRIESCH TOOL & MFG. CO INC 
10 ll:oward St., Buffalo N 'y ·• 

PE~ONNEL: J. Cheney, Pr.:S. "& 'Treas.; J 
Sprtesch, V. Pres.; W. Cheney Secy • 
PRoDU!='fS: Aircraft armament· Bomb ra ks· Stampmgs. • c , 

SPRUCE LUMBER & VENEER CO 
Vancouver, Wash. ·• 

PERSONNEL: H. H. McLaughlin, G. K Voss 
Partners. · • 
PRODUCTS: Spruce and heml~k aircraft lum­
ber; Spruce, hemlock and fir shced veneer. 

SQUARED CO., 
6060 Rivard St., petroit, Mich. 

PERSONNEL: F. W. Magm, Pres.; L. W Mercer 
V. Pres.j H. Morgan, Secy: 8c Treas.; c. L: 
Hull, Sales Mgr,;..K. L. Wmslow, Pur. ~t.; 
E. W. Fry, Pers. ~1r.; J. H. Vernum, Pub. Dir.; 
J. L. Jackson, Ch1ef Engr. 
PRODUCTS: Airport equipment; Switches; Cir­
cuit breakers; Misc. electrical equipment; In­
struments; Plastic parts. 

STALEY MANUFACTURING CORP., 
14th & Union Sts., Columbus, Ind. 

PERSONNEL: J. H. Staley, Pres. 
PRODUCTS: Airport equipment; Misc. engine 
equipment; Engine repair stands. 

STANDARD AIRCRAFT PRODUCTS, INC., 
121 Franklin St., Dayton, 0. 

PERSONNEL: R. N. Webster, Pres.; C. \VIIcke, 
V. Pres.; T. E. Wilson. Secy.; A. Ellinger, 
Treas.; R. Casey, Gen. Mgr.; L. G. Zarbock, 
SalCJ M!JI'.; F. Prinz. Pur. A_gt.LD. E. Stauffer, 
Pers. Dtr.; ]. E. Golob, Chtef engr. 
PRODUCTS: Cockpit and dome lamps; Running 
lights; Li!Juid coolant thermostat."; Header 
tanks; Rehef valves; Pneumatic radiator lla1• 
rams; Supercharger rams. 

STANDARD ELECTRIC CO., INC., 
Route 3, Boz 121-B San Antonio, Tez. 

PERSONNEL: B. Dubinski, Pres.; L. Dubinski, 
Sccy. 8c Gen. Mgr.; E. E. Eckert, Sales Mgr. 
PRODUCTS: Batteries. 

THE. STANDARD ELEC. TIME CO., 
Springfield, Mass. 

PERSONNEL: F. A. Rigs, Pn;s.; C. M. White­
ford, V. Pres.; H. W. Angter, Sec}".; C. B. 
Fitts, Treas. 8c Gen. M~.rr.; H. P. Blake, Sat.es 
Mgr.; L. P. Marshall, Pur. Agt., Pers. Dtr. 
8c Chief Engr.; C. F. Barrett, Pub. Dir. 
PRODUCTS: Switches; Terminals; .Misc. electri­
cal equipment; Panels. 

THE STANDARD ELECTRICAL TOOL CO., 
2488 River Rd., Cincinnati, 0. 

PERSONNEL: W. A. Ferguson, Pres. 8c Treas.; 
L. A. Hauck, V. Pres. 8c Chief Engr.; R. A. 
Huhn, Secy. 8c Sales Mgr.; ]. J. Klopp, Pur. 
Agt. 
PRODUCTS: Machine tools. 

STANDARD FELT CO., DIV. OF HUNTING­
TON LAND AND IMPROVEMENT 
CO., 29-115 S. Palm Ave., Alhambra, 
Calif. 

PERSONNEL: H. S. Cook, V. Pres. & Gen. Mgr.; 
J .. S. Roome, Pur. Agt.t C. M. O'Donnell, Pers. 
Dtr.; ]. S. Murray, Chtef Engr. 
PRODUCTS: Felt parts. 

STANDARD MACHINERY CO., 351 Indiana 
Ave., N. W., Grand Rapids, Mich. 

PERSONNEL: j. Monahan, Owner. 
PRODUCTS: Machine tools. 

STANDARD OIL CO. OF CALIFORNIA, 225 
Bush St., San Francisco, Calif. 

PERSONNEL: E. J. McClanahan, Gen. Mgr. of 
Sales; R. F. Bradley, Aviation Sales .Mgr. 
PRODUCTS: Aviation gasolines; Oils; Greases; 
Hydraulic fluids. · 

STANDARD OIL CO., OF KENTUCKY, 
426 Bloom St., Louisville, Ky., 

PERSONNEL: W. E. Smith, Pres.; W. G. Violette, 
V. Pres.; D. F. Cocks, Secy. 
PRODUCTS:_Fuels and lubricants. 

STANDARD OIL CO. OF NEW JERSEY, 
26 Broadway New York, N. Y. 

PERSONNEL: R. C. Bcrtel, Sales Mgr., Aviation 
Dept. 
PRODUCTS: Fuels and lubricants, 

I 
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REMOTE 
CONTROL 

gj-lf2'C'Cij ~ j 

EXACTOR 
HYDRAULIC 

CONTROL 
-the smallest movement 

tran'Smitted over long distances 

without backlash. 

SINGLE TUBE REPLACES 
Cables, Turnbuckles 
Pulleys, Bellcranks 

Pushrods, etc. 

A lightweight, positive, accurate 

remote control; suitable for 

num_erous applications in 

Industrial, Marine, Aviation fields. 

SPERRY PRODU-CTS, INC. 
HOBOKEN, NEW JERSEY 
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STAR PATTERN WORKS, 
1248 Ray Sf:t Dayton, 0. 

PERSONNEL: C. L. Tesnpleton, Gen. Mgr. 
PRODUCTS: Photographic equipment. 

THE L. S. STARRETT CO., AthoL llrlass. 
PERSONNEL: D. Findlay, Pres.; A. H. Starrett, 
V. Prll!.; W. G. Nims, Treaa.; W. ]. Greene, 
Sales Mgr.; E. E. Warner, Pur. Allt.b· ]. 
Hunton, Pers. Dir.; H. E. Masters, Pu6. ir.; 
A. E. Williams, Chief Engr. 
PRODUCTS: Mechanic precision hand tools; Dial 
gages; Hand and power hacksaw blades; Metal 
cutting band saws; Steel tapes. 

THE STATES CO., 
19 New Park Ave., Hartford, Conn. 

PER.SONNEL: E. C. Alden, Pres.; H. N. Porter, 
Secy. & Sales Mgr.; H. P. Blakeslee, Treaa.; C. 
Fitclmer, Pur. Agt.; W. ]. Larson, Chief Engr. 
PRODUCTS: Woven radio transmitter resistors; 
Automatic and astronomic time switches. 

STAYNEW FILTER CORP., 
11 Centre Parle, Rochester, N. Y. 

PERSONNEL: L. L. Dollinger, Pres. & Gen. 
Mgr.; FN. ]. Willson, V. Pres.; I. H. Bauman, 
Secy.; • A. Hamill, Treas. • ]. S. Zahniser, 
~~-1Mgr.j L. J .. Holden, Pur. Agt.; c. F. 
..........., wanaer, Chief Engr. 
PRODUCTS: Filters and strainers. 

STEEL FORMING CORP. 
1619 S. Alameda St., Los treles, Calif. 

PERSONNEL: L. T. Sepin, Pres.; . A. Stone, 
Vp. Pri'!i K. E. Drebert, Secy.; • K. Myers, 
ur.~ •• 

PRODUCTS: Aircraft armament· Basic materiels 
and. fabrications; Clamps; Cowli!J_sa; De-icer 
eqwpment..i Exhaust manifolds; Hose clamps 
and hose nttings; Aluminuin and steel parts; 
Stampings; Sub-assemblies. 

THE STEEL PRODUCTS ENGINEERING 
CO,, 1205 W. Columbia St., Springfield, o. 

PERSONNEL: ]. E. McAdams, Pres.· S. L. 
Tatum, V. Pres.; W. C. Jordan V. Pres. & 
Gpen. ~Mgr.; I. W. Clark, Secy.; D. Appl~ate, 

ur. .; A. W. Endter, Pers Dir • E. F 
Fowle, ief Engr. · ·• • • 
PRODUCTS: Airciaft armament· Ammunition 
boxes apd counters; Bomb racks; Aluminum 
magnestum and steel parts· Propellers and 
propellbel'f parts; Pumps; Stampings· Sub· 
assem tes. ' 

STEEL & TUBES DIV., REPUBLIC STEEL 
CORP., 224 E. l31st St Cl land 0 PERSONNEL· H Wt"ck 0 . •• eve , • • · • Perattons Mgr • J v Burley, Gen. Sales _Mgr.; ]. A Ireland''g' R' 

Cc;>ward, W. W. Shafer, Salea Mgra .' L. A. 
Dunon, Pur.~.; C. D. Evans Pe ·•D. · 1' 
F. Keeler, S. L. Willis, Engra, • rs. tr.; • 
PRODUCTS: Welded and stainless steel tub' • 
Rail carbon steel tubing. mg • 

STERLING ELECTRIC MOTORS INC 
5401 Telegra.Jih Rd., Los Angel~ calif' 

PERSONNEL: C. E. Johnson, Pres.; E. M':mden: 
hall, V. Pres., SBCY,. & Gen. Mgr.; A. Adams, 
Treas.; W. D. Fabli!lg, Sal~ Mgr.; R. McCor­
mack, Pur. Agt.; M. Frink, Pers. Dir • B 
Palm, G. Whitman, Engrs. ·• · 
PRODUCTS: Electric motors; Speed trans­
missions; Gear reduction units; Frequency 
changers. 

STERLING TOOL PRODUCTS CO., 
363 B. Ohio St., Chic:aco, DL 

PERSONNEL: S. A. Crosby. Pres. & Gen. Mgr.; 
B. M. Wood, Secy.; W. B. Muse, Sales Mgr. 
& Pub. Dir.LC. A. Hamilton, Pur. Agt. 
PRODUCTS: .l!;lectric and· air driven portable 
sanding machines. 

STEWART-WARNER CORP. 
1826 Diversey Pkwy., Chicago, m. 

PERSONNEL:]. S. Knowlson, Pres.; F. A. Ross, 
V. Pres.; L. Williams, Jr., V. Pres. & ~cy.; 
F. A. Riter, V .. Pres. & Sales MB!;..l F. Ki~, 
Treaa.· R. F. Stiles. Pur. Agt.; E . .n. Dunnl!le, 
Pers. bir.l C. W. Grange, Pub. Dir.; A. W. 
LeFevre, ~,;hie£ Engr. • . 
PRODUCTS: Castings and forgif!gs; Lubrtcation 
fittings; Fuels and lubricantBi Heaters; Instru­
ments; Misc. hardware; PanelS; Pumps. 

HERMAN H. STICHT CO., INC., 
27 Park PI. New York N. Y. 

PERSONNEL: M. P. Sticht, Pres.; D. Sticht, 
Secy.; A. H. Volker, Treaa., & Gen. Mgr. 
PRODUCTS: Instruments. 

STONE PROPELLER C0.1 
701 E. GUbert, Wichita'-~· 

PERSONNEL: M. ]. Stone, A. M. Stone, Part­
ners; A. M. Stone.~. Tr~.; I. Hayden, Gen. 
Mgr.; W. Stoessel, .t'ers. Dir. 
PRODUCTS: Propellers and propeller parts. 

STORMS DROP FORGING CO., 
70 Storms Court, Springfield, Mass. 

PER.SONNEL: R. A. Charpentier. Pres., Treas., 
& Gen. Mgr.; R. E. Wliittle, V. Pres.; R. ]. 
McKenna, Sales Mgr. • 
PRODUCTS: Castings and forgJ.Dgs. 

STRICKER-BRUNHUBER CORP.:z 
19 W 24th St., New York. .l'l. Y. 

PERSONNEL:' C. Stricker, Pres.; H. Stricker, 
Secy.i E. 0. Brunhuber, Treaa.; F. Christell, 
Pur. agt. 
PRODUCTS: Plastic models; Mold equipment; 
Patterns. 

THE STRIPPIT CORP., 
345 Payne Ave., N. Tonawanda, N.Y. 

PERSONNEL: G. F. Wales, Pres. . 
PRODUCTS: Hole punching and notching dtes. 

D. A. STUART OIL CO. 
2727 s. Troy St., Chicago, m. 

PERSONNEL: W. H. Oldacre, Pres., Gen. Mgr. 
& Chief Engr.; T. B. Langdon, V. Pres., Sales 
Mgr. & Pub. Dir.; H. M. Millar, Seo/. & Treaa.; 
L B Perkins, Pur. Agt. & Pers. Dtr. 
PRODUCTS: Metal cutting oils and compounds; 
Specialized greases. 

B. F. STURTEVANT CO., 
Damon St. Hyde Park. Boston, Mass. 

PERSONNEL: E. B. Freeman, Pres.'- & Gen; 
Mgr.; G. C. Deny,_ H. F. Hagen, H. K. Sewell, 
N. Foss, E. B. Williams, Vice Pres.; J. H. 
Melzard Secy.; B. S. Foss, Treas.; ]. C. 
Thompsbn, Sales Mgr:.i_ H. D. Orrok, dPur. Apgt; 
R. W. Chaplin, Pers. ujr.; E. W. An ros, u . 
Dir.; M. S. Leonard, Chief Engr. 
PRoDUCTS: Airport ~~~ent; ~eaters; Ven­
tilating and air condtttonmg equtpment. 

.~ 



P e rrnanen t ly 
ACCURATE · 

DIRECTORY SECTION 

TORQUE WRENCHES 
Standard in leodlng a ircraft focloriu for pro­
dudion, an~mbly ond inspection . .. stand­
ord in sQrvic« ki ts too b~causc they arc perma· 
ncntly occurotc ond proclically indestructibl e­
No breakable diols , frogile mechanisms, w~oring 
ports or ad justments . Copocities from 0 to 7 ,200 
inch pound>. Write f·or Bulletin. 

P. A. STURTEVANT CO. 
ADDISON ILLINOIS 

F L I G H T E X PoilltN tl1e ll"ng! 
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622 DlRECTORY SECTJ()~ 

P. A. STURTEVANT CO., Addison, 111. 
PERSONNEL: P. A. Sturtevant, Pres:; H. C. 
Hahn, V. Pres.; A. R. Sturtevant, &c)" ; H. 
Nusperle. As.o;t. GPn. Mgr.; H. G. Rudd, Sales 
Mgr.; R. Stone. Pur. Agt. 

·PRODUCTS: Torque wrenches; Valve and clutch 
spring testers. 

SUMMERILL TUBING CO., Bridgeport, Pa. 
PERSONNEL: E. L. Parker, Pres.; R. R. Lawson, 
Exec. V. Pres.; E. C. Van Orsdell, V. Pres.· 
Plant Mgr.; G. E. Parker, V. Pres.-Sai~'S; G. P. 
Kraemer, Secy. & Treas.; J.P. Dads, Research 
Dir., Pub. Dir. & Adv. Mgr.j C. W. Johnson, 
Pur. Agt.; D. Frank, Pers. Dar. 
PRODUCTS: Steel parts; Propeller parts; Steel 
tubing. 

SUN OIL CO., 
1608 Walnut St., Philadelphia, Pa. 

PERSONNEL:]. H. Pew, Pres.; J. N. Pew, Jr., 
A. E. Pew, Jr., V. Pres.; S. B. Eckert, V. 
Pres. & Sales Mgr.; F. Cross, Sccy. & Treas.; 
H. Thomas, Pur. Agt.; F. S. Cannan, Pub. Dir. 
PRODUCTs: Fuels and lubricants. 

SUNCOOK MILLS, 
40 Worth St. New York N. Y. 

PERSONNEL: J, L. Weld, Pres., Treas. & Gen. 
Ml{r.j V. Dietz, Jr., S~les Mgr.; 0. A. Simmons, 
Cbaer Engr,j_J. R. Fash, Supt. 
PRODUCTS: l'"abrics; Tapes, 

SUNDSTRAND MACHINE TOOL CO., 
2531 11th St. Rockford,llJ. 

PERSONNEL: H. L. Olson, Pres. & Gen. Mgr.; 
A. E. Johnson, V. Pres.; G. A. Lindblade, 
Secy. & Treas.; T. B. Buell, Sales Mgr.:.i A. E. 
Nelson, Pur. Agt.; B. Granberg, Chief J:;ngr. 
PRODUCT!): Machine tools. 

SUNNEN PRODUCTS CO., 
7900 Manchester St. Louis, Mo. 

PERSONNEL: J. Sunnen, Pres.; W. A. DouBiass, 
V. Pres., Gen. Mgr. & Sales Mgr.; R. S. 
Nichols, Se~. & Pur. Agt.i. C. J. Schuepbach, 
Treas.; D. H. Nicholson, l"ers. Dir. & Pub. 
Dir.; M. Langford, Chief Engr. 
PRODUCTS: M""achine tools; Tools. 

SUPERIOR TUBE CO., Norristown, Pa. 
VPERSOP NNEL: C. A. Warden, Pres.; R. H. Gabel, 

. res.; C. A. Warden, Jr., Secy. & Treas.; 
~L. GJ.abel, Gen. Mgr.; H. B. Brown. Jr., Sales 
I grd.; · ]. B!Jckley, Pur. Agt.; W. J. McFar­
an , ers. Dar. 

!?RODUCTS: Engine steel valve push rods· Tub-
mg. ' 

SURFACE COMBUSTION DIV. OF GEN-
~~ofe:OO~~RTms, INC., 2375 Dorr 

PERSONNEL: F. H. Adams V Pres & Gen 
Mgr.; C. B. Phillips, V. Pre's. & Sales.Mgr ·E. 
H. Taylor, Treas. ·• · 
PRO~UC":!S: Heatc;rs; Su!>:lllll!emblies; Tanks; 
Ventalatang and aar condataonmg equipment. 

SWIFT LUBRICATOR CO., Elmira N y 
PERSONNEL: C. T. Burke, Gen Mgr · • C • W 
Swift, Jr .• Sales Mgr. & Pur. Agt.· E."Stachel. 
Pers. Dlr. • • 
PRODUCTS: B~shings; .Fittings· Hose clamps 
and hose fittangs; Masc. hardware· Control 
valves. • 

SWITLIK PARACHUTE CO., 
Lalor & Hancock Sts., Trenton, N.J. 

PERSONNEL: S. Switlik. W. Switlik, R. Switlik, 
L. Switlik. Partners; S. Switlik, Gen. Mgr.; 
1. M. Volk, Sale" Mgr.; j. A. McQuillen .. j. 
Marsden, Pur. Agts.; G. Lemmon, Pers. Dar.; 
R. Switlik. Chief Eng. 
PRnJ)\'CTs: Parachutes. 

SYNTHA~ .<!ORP., Oaks..! Pa. 
PERSONNEl.: R; R. Titus, t'res.; j. B. Ritten­
house, V. Prcs.; R. E. Heaton, Sec)•.; S. M. 
Fox, Pur. Agt. 
PRoom.as: Bushings; Insulating materials; 
Panels; Synthetic parts. 

T 

THE TAFT-PEIRCE MFG. CO., 
32 Mechanic Ave., Woonsocket R.I. 

PERSONNEL: F. S. Blackaii,Jr .. Pres., Trens. & 
Gen. Mgr.: J. W. Wheeler, r .. V. Pres.; W. A. 
Gordon, III, Secy.; W. E. ogers, Sales Mgr.; 
A.M. ~obinson, Pur. Agt.:.A. J. B. Hudson, 
Pers. Dar.; N. E. Brown, Chaef Engr. 
PRODUCTS: Machine tools; Propellers and pro­
peller parts; Tools. 

C. ]. TAGLIABUE MFG. CO., 
Park & Nostrand Aves., Brooklyn, N.Y. 

PERSONNEL: E. D. Wacker, Sales Mgr.; H. 
Nichols, Pur. Agt. 
PRODUCTS: Petroleum testing instruments. 

THE TANNEWITZ WORKS, 315 Edwards 
St., N. W., Grand Rapids, Mich. 

PERSONNEL: C. E. Tannewitz, Gen. Mgr.; 0. 
De Groot, Asst. Mgr. 
PRODUCTS: Band sawing and contour die saw· 
ing machinery; Foundry band saws. 

TAYLOR FIBRE CO., Norristown, Pa. 
PJ;RSONNEL:J.. M. Taylor, Pres.; L. T. Me 
Closkel':, C. . Jacobs, V. Pres.; W. H. Taylor, 
Secy.; R. S. Mciver, Treas. 
PRODUCTS: Bushings; Insulating materials· 
Fibre and plastic parts; Rudders, elevators and 
tabs; Wing flaps. 

TAYLOR-HALL WELDING CORP., 
99 Hope Ave., Worcester, Mass, 

PERSONNEL: P. M. Hall, Pres. & Trens. 
PRODUCTS: Spot welders. 

TAYLOR INSTRUMENT COMPANmS, 
95 Ames St. Rochester, N.Y. 

PERSONNEL: L. B. ~wift, Pres.; H. W. Kimmel, 
Secy.; H. J. Noble, Treils;.i P. R. Jameson, 
Gen. Mgr.; F. K. Taylor, l:lnles Mgr.i C. p. 
Hart, Pur. Agt.; W. W. Lockwood, Puo. Dar.; 
K. K. Hubbard, Chief Engr. 
PRODUCTS: Instruments; Control valves. 

THE TAYLOR MACHINE CO., 
1917 E. 61st St., Cleveland 0. 

PERSONNEL: W. W. Taylor, Pres. & Gen.'Mgr.; 
M.A. Taylor, Secy. & Treas.; A. E. McGovney, 
Sales Mgr.; D. Stephenson, Pur. Agt. & Pub. 
Dir.; A. W. Taylor, Pres. Dir.; C. W. Gifford, 
Chief Engr. 
PRODUCTS: Test club hubs; Bomb hoists; Cargo 
winches; Engine hoists; Bomb racks; Bushings; 
Hydraulic controls and assemblies; Pr<!Pellers 
and propeller parts; Control valves; ~ngine 
valves and valve parts, 



DThE T< RY . E 'T J )"\'" 

SUPERIOR TUBE COMPANY 
Norristown, Pennsylvania. 

METAL TUBING MANUFACTURERS 

SEAMLESS TUBING Steel 
A lloy Steels 

Stainless Steels 
Composite (S teel 

and Copper) 
Nickel 
Monel 
lncone l 
Copper 

Beryllium Copper 
Aluminum 

* WELDRA WN TUBING 
(welded, then drawn) 

Stainless Steel 
Low Carbon Steel 

Chrom e-Moly Steel 

*T rod e-mo rked 

*BRAWN TUBING 
(welded, th en drdwn) 

Mon el 
lncone l 

FABRICATED PRODUCTS 

A ll oy Stee l Va lve Push Rods for Aircra ft 
and Tank En gin es 

A ntenn as in Brawn Monel for 
A ircrdft and Marine Install ati ons 

dlso, fo r A utomotive Purposes 



DIRECTORY SECTION 

TAYLOR MANUFACTURING CO., 3056 W. 
Meinecke Ave. MUwaukee, Wise. 

PERSONNEL: T. F. Millane, Pres. & jlen. Mgr.; 
C. V. Kra_y, Sal~ Mgz:.; R. I. McDonald, Pur. 
.4.gt.; H. Karwe1k, Chief Engr. 
PRODUCTS: Dynamometers; Brakes; Static 
balancing machines..i. Sensitive and production 
drilling machines; uividing heads. 

THE TAYLOR-WINFIELD CORP., 
Warren o. 

PERSONNEL: ".f, A. Anderson1 Pres., W. A. 
Anderson, V. 'Pres.lJ· N. H. Conb, 5.!!cy.; 1. D. 
Anderson, Treaa.; • D. Gordont .Gen. :Mgr.; 
T. S: Long, Sales gr.i_W. H.,Marion,~ Pur. 
Agt.1 ~· Van Eeghen, .t'ers. D1r.i E. J· Del 
Vecc:Dio, Pub. Dir.; S. M. Humpnrey, Exec. 
Engr. 
PRODUCTS: Welders. 

TECHNICAL PLY-WOODS 
228 N. LaSaUe St., chfcaco DL 

PERSONNEL: ]. R. FitzpatricK, 'Dir.; B. H. 
Larsson, Engr. • 
PRODUCTS: Ammunition boxes end counters; 
Basic materials and fabrications; Cl'linder de­
flectors, bafll~1 brackets; Panels; Fibre, ply­
wood and ByD\Iletic parts; Seats. 

TECHNICAL PRODUCTS CO., 
6670 Lezblgton Ave., Los ADgeles, Calif. 

PERSONNEL: E. R. Chilcott, Pres.l"P• E. ChU· 
cotp t, Gen. Mgr.; G. L. Hawkins, .t'ur. Agt. 

RODUCTS: Airport eQ.UiPIJlent; Cameras; 
Sound recording eq,uipment; Stampings. 

TEICHER MANUFACTURING CORP., 
136-23 34th Ave.1 Flll!hing, N.Y. 

PERSONNEL: A. A. Teicner, Pres. & Gen. Mgr.; 
G. B. Cluett, II, V. Pres.; L. L. WUke, Secy.; 
L. Teicher, Treas. 
PRODUCTS: Aluminum parts. 

TELAUTOGRAPH CORP., 
16 W. 6lst St., New Yorlt, N. Y. 

TPBRSO~J B:W.F. Vieh,~.~res.;H.Shea,Secy.& 
~eas·i ~~ •• Carlyon, ;:;rues Mgr. • H. _Wilkins, 
sta.Ji~Chi~ E~~ard, Pub. blr., G. T. 
PRODUCTS: Communication service for plants 
and fields. 

TELEVISO PRODUCTS INC., 6533 Olmsted 
Ave., Northwest ~way Chlca_go m. 

PBRSONNEL: S. S. ~er, Pres:· H. D. Yon 
Jenef~ V. Pres. & Chtef Engr.; J, 'B. Atkinson, 
Secy:• F. Schalk, Gen. M~.; ]. D. Ellis, Pur. 
Agt., D. Shm:man. Pers. Dtr. 
PRODUCTS:. Aircraft armament; Misc. electrical 
equipment, Instruments; Radios· Radio com-
passes. • 

TEMPLETON, KENLY & CO., 
1020 S. Central Ave., Chicago m. 

PERSO~: 1. B. T8!D~l!'ton, Pres., 'Treas. & 
Pub. Dtr.; H. C. DUsJZ18.!J1 V. Pres • F w 
Krickhan, Secy.; P. H. McManus, Sal'u Mgr: 
R. Webb, Pur. Agt.; F. J, Jakoubek, Chid 
Engr. 
PRODUCTS: Jacks. 

'-

TENNESSBB AIRCRAFT, INC., 
126 Tenth Ave., South Noahville, Tenn. 

PBRSONNBL: L. E. Reisner. PI'P.II. & Gen. Mgr.; 
C. S. Raatand, V. Pres.; W. PhUliiJih Secv. & 
Treas.; C: Walden, Pur. Agt.; A. Duhng, Pers. 
Dir. 
PRoDUCTS: Ammunition boxes and counters; 
Bomb racks; Collector rings, cowls, streamlines; 
Controls; Cowl Jogs; Cvlinder deflectors, bafBes, 
brackets; Fittings;, • Ploats, skiis; Manifolds; 
Misc. hardware; &uminum and masnesium 
parts; Seats; Stampings; Tanks; Miscellaneous. 

TENNBSSBB EASTMAN CORP., 
~rt,Tenn. 

PERSONNEL: P. S. Wilcox, Pres.; T. ]. Har· 
grave, V. Pres.l]. C. White, V. Pres.& Gen. 
Mgr.; M. K . .KOblnson..r. Secy.; 1. C. Stone, 
Trea&.i,_B. M. Brown. unnpt.; S. E. Palmer. 
Sales Mgr.~ Cellulose Products Div.; D. V. 
Hammock, .t'ur. Agt. 
PRODUCTS: Cellulose acetate plastic. 

GEORGE A. TERRY CO., 
350-356 S. Elmwood Ave., Buffalo, N. Y. 

PERSONNEL: G. A. Terry, Owner & Gen. Mgr.; 
A. M. Dodl[e, Secy. 
PRODUCTS: Drilling attachments. 

THE TEXAS CO., 
135 E. 42nd St. New York, N. Y. 

PERSONNEL: A. Keif, fWes Mgr., Aviation Div. 
PRODUCTS: Fuels and lubricants. 

M. N. THACXABBRR.Y 
304-308 B. Third St., Los Angeles, Calif. 

PBRSONNBL: M. N. Thackaberry.c Owner & 
Treas.; R. G. S~ler, Sales Mgr. «Pur. Agt,; 
L. Smith, Chief Engr. 
PRODUCTS: Machine tools; Electric tools. 

TmOXOL CORP., 
· 780 N. Cllnton Ave., Trenton, N. ]. 

PERSONNEL: B. L. Longstreth.,~. Pres. &: Gen. 
Mgr.; ]. C. Patrick, V. Prfl!·j .t1. A. Richards. 
Secy.lJ· W. Crosby, Sales Mgr.; ]. C. Camp­
bell, .t'ur. Agt. 
PRODUCTS: Gaskets; Life savinl{ eq,uipment; 
Oil sea!s; Paints, varnishes and firiishes; Rubber 
parts; Miscellaneous. 

THOMPSON AIRCRAFT PRODUCTS CO., 
EucUd 0. 

PERSONNEL: F. C. Crawford, Pres:.i L. M. Clegg, 
Exec. V. Pres.;]. D. Wright, V. l:"res., Secy. & 
Gen. Msr,:; A. T. Colwell, V. Pres.; ]. H. 
Coolidge, -ueas.; G. V. Sevald,. ~es Mgr:.i H. 
D. M}'ers, Pur. Agt.; R. S. Ltvm~tone, .t'ers. 
Dir.; F. R. Witt, l'ub. Dir.; H. D. Bubb, Chief 
Ensr. 
PRODUCTS: Bushings; Fasteners; Aluminum and 
steel par!:!~; Propeller Parts' Fuel and booster 
pumps; Sub-assemblies; Engine valves and 
valve parts. 

THE HENRY G. THOMPSON & SON CO., 
227 Chapel St., New Haven, Conn. 

PBRSONNBL: D. W. Northup, Pres.; T. A. Hyde 
V. Pres.; A. W. Tucker, Secy. & Sales Mgr.; D. 
C. Smy_th, Treas. & Pur. Agt.; M. ]. Radecki, 
Chief Engr. 
PRODUCTS: Tools. 

..... 



IRE T R E TIO 

IMPLEMENTS for VICTORY 
T YLOR- I FIELD Hi-"\ ave Stored Energy 

apacitor Dischru:ae Spot and Roller Spot "\ eld­

r for v lding airplane tructuTal members. 

The most complete li·ne of Tesistance 

welding equipme·nt in the country. 

tr'.== ~~ 
~l'JJJ~Nr 

'"AFL.REN, 71J'OHJ:O, U.S. A.. 



DJ RECTORY SECfl< >;-\ 

THE THOMPSON GRINDER CO., 
1534 W. Main St., Springfield, 0. 

PERSONNEL: C. Baldcnhofcr, Pres.. frcas. & 
Gen. Mgr.; W. G. Baldenhofcr, V. Pres.; R. M. 
McDonough. Sccy.; J. C. Wilson. Sale.'< Mgr.; 
Pub. Dir. & Chief £"ngr.; R. L. Powers, Pur. 
Agt. & Pers. Dir. 
PRODUCTS: Machine tools. 

THOMPSON PRODUCTS, INC. 
8354 Wilcox Ave., Bell, Calif. 

PERSONNEL: F. C. Crawford, Pres.; L. M. 
ClegFJ. V. Pres.; J, D. Wright, Secy.; ]. H. 
Coohdge, Treas.; W. H. Carhart, Sales Mgr.; 
D. M. Cameron, Pur. Agt.; C. L. Millman. Pers. 
Dir.; R. M. Rogers, Chief Engr. 
PRODUCTS: Rod ends; Special steel bolts; Engine 
valves and valve parts. 

THOMPSON PRODUCTS, INC. 
2196 Clarkwood Rd., Cleveland, 0. 

PERSONNEL: F. C. Cra•vford, Pres.; L. M. Clegg, 
Exec. V. Pres.; A. T. Colwell, W. M. Albaugh, 
T. 0. Duggan, V. Pres.; ]. D. Wright. Seer,.; 
J. H. Coolidge, Treas.; G. V. Sevald. Sa es 
Mgr.; H. D. ¥ycrs, Pur. Agt.; R. S. Living­
stone, Pers. D1r.; F. R. Witt Pub Dir · H D 
Bubb, Chief En . ' · ·' · · 
PRODUCTS: Bus'&ings; Fn.'\teners; Misc. engine 
equipment; Aluminum and steel parts; Pro­
P<:IIers anq propeller parts; Pumps; Sub-n.o;.'<em­
bhes; Engme valves and valve parts. 

THOMSON-GmB ELECTRIC WELDING 
CO., Lynn, Mass. 

PERSONNEL: G. A. Cutter, PreS.j W. T. Oher, 
Gen. Mgr.; I. C. Brown, Sales ~igr. 
PRODUCTS: Welding equipment .• 

THORDARSON ELECTRIC MFG. CO., 
500 W. Huron St., Chicago, lll. 

PERSONNEL: C. H. Thordarson, Pres.; R. E. 
Onstad, V. Pres. & Gen. Mgr.; 0. W. Storey, 
Secy.; L. G. Winney, Treas.;_ C. W. Hahane, 
Sates Mgr.; C. A. Schmitz, Yur. Agt.; H. ]. 
H!lbenthal, Pers. Dir.; E. ]. Rehfeldt, Pub. 
D1r.; W. C. Howe, Chief Engr. 
Pf!-ODUCTS: ~ave filters; Transformers; Am­
phfiers; Rad1o transformers and chokes. 

W. HARRIS THURSTON-THURSTON CUT-
~~~ CORP., 40 Worth St., New York, 

PERSONNEL: W. H. Thurston, Pres.; J, G· 
Bausher, Sales _Mgr., Dir. Airwing Prod. 
PRODUCTS: Bas1c materials and fabrications. 

THE THRESHER VARNISH CO 
1100 E. Monument Ave. DaYton, 0. 

PERSONNEL: C. L. Sullivan, Jr., Pres., Gen. 
Mgr. & Pur. Agt.;,E. H. Kessler, Sales Mgr.; P. 
W .. Blue, Pers. D1r. & Pub. Dir · J E Heller 
Chtef Engr. ·• · · ' 
PRODUCTS: Paints, varnishes and finishes. 

TIDE WATER ASSOCIATED OIL CO 
17 Battery Pl. New York N y '' 

PERSONNEL: W. F. Humphrey 'pr~s: w J 
Bur~er, Secy.; K. R. Hankinso~, Tre~.; J.' D: 
Colhns, Sales Mgr.; A .. ]ungdahl, Pur. Agt.; 
S. W. ~andee, Pers. D1r.; G. ]. Murray Jr 
Pub. Dtr. ' ·• 
79 New Montgomery St., San Francisco Calif 
PERSONNEL: W. F. Hump)uey, Pres.; 'W. J: 
Burker, Secy.; K. R. Hankmsor, Treas.; P. E. 
Allan, Sales Mgr.; A .. P. MacKillop, Pur. Agt.; 
C. R. Brown, Pers. D1r.; I. G. Reed, Chief Engr 
PRODUCTS: Fuels and lubricants. · 

TIETZMANN ENGINEERING CO., 
Englewood, 0. 

PERSONNEl.: C. Tietzmann. Pres.; W. A. Tietz­
mann. V. Pres., .Gen. MBJ'., Sales Mgr., Pur. 
Agt. & Pub. D1r.; D. Randolph, Secy.; M. 
Tietzmann, Treas.; A. Hocker, Pers. Dir.; ]. A. 
Anderson, Chi<'f Engr. 
PRODUCTS: Aircraft armament; Cowlings; 
Switches; Mise. electrical equipment; Engine 
mounts; Hose clamps and hose fittings; Instru­
ments; Machine tools; Mise. hardware; Mise. 
engine equipment; Propellers and propeller 
~arts; Shims; Stnmpings; Sub-asst'mblies; 
Tools; Miscellaneous. 

THE TIMKEN ROLLER BEARING CO., 
Canton 0. 

PERSOSNEL: ~V. A. Umstnttd. Pres.; L. M. 
Klinedinst, V. Pr~.; R. C. Brower, Treas.; 
D. A. Bessmer, As..~t. Pur. Dir.; R. P. Kelley, 
Adv. Mgr. 
PRODI:CTS: Bearings; Tubing. 

TIMM AIRCRAFT CORP., 
117 W. Ninth St., Los Angeles, Calif. 

PERSONNEL: 0. \V, Timm, Pres. & Chief Engr.; 
]. P. Davies, V. Pres. & Sales Mgr.; G. Shrader, 
Secy. & Treas.; C. R. Howe,· D1r. Pur.; W. 
Silsby, Pers. Dir. & Pub. Dir. 
PRODUCTS: Ammunition boxes and counters; 
Collector rin~s, cowls, streamlines; Covers; 
Cowlings; Cyhnder deflectors, baftles, brackets; 
Fittings; Panels; Aluminum, magnesium and 
steel parts; Stam~ings; Sub-assemblies; Tail 
wheel assemblies; Tanks. 

TINGLEY RELIANCE RUBBER CORP., 
903 Ross St., Rahwar, N. J. 

PERSONNEL: W. McCollum, Pres. & Sales Mgr.; 
P. N. Furber, V. Pres.; D. Armstrong, Secy.; 
W. Rand, Treas., Gen. Mgr. & Pur. Agt.; H. 
Peins, Chief Engr. 
PRODUCTS: Rubber and neoprene bushings and 
gaskets; Oil seals; Rubber and synthetic parts; 
Miscellaneous. 

TINNERMAN PRODUCTS, INC., 
2038 Fulton Rd., Cleveland, 0. 

PERSONNEL: A. H. Tinnerman, Pres. & Treas.; 
G. A. Tinnerman, V. Pres. & Gen. Mgr.; A. T. 
Buttriss, Secy.; ]. M. Stofer, S~es Mgr.b· <;7. ]. 
Schad, Pur. Agt.; W. M. Buttrtss, Pub. 1r. 
PRODUCTS: Clamps; Fasteners. 

TITANINE, INC. 
Morris & Elmwood Aves., Union! N. ]. 

PERSONNEL: E. G. Davis, Pres., Treas. 12 Gen. 
Mgr.; T. A. ]. Ward, V. Pres., Secy. & Pur. 
Agt.; W. Bagley, Sales Mgr. 
PRODUCTS: Paints, varnishes and finishes. 

TITEFLEX METAL HOSE CO., 
500 Frelinghuysen Ave., Newark, N. ]. 

PERSONNEL: E. E. Husted, Pres. & Gen. Mgr.; 
E. A. Robertson, V. Pres.; P. L. Proctor, V. 
Pres., Secy. & Treas.; V. C. Bonardel, Contract 
Mgr.; C. E. Lane, Pur. Agt.· R. :f!. Breder, Pers. 
Dir.; E. W. Allen, Jr., Pub. Dtr.; D. Ingalls, 
Chief Engr. . . 
PRODUCTS: Radio and ignition sh1eldmg. 

THE TOBRIN TOOL CO., Plantsville, Conn. 
PERSONNEL: W. F. Thomson, Pres. & Treas.; D. 
S. Blakeslee, V. Pres.; R. H. Brannin, Secy.; E. 
L. Barlow, Sales Mgr. 
PRODUCTS: Screw-drivers. 
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conquers vibration loosening 

STARTING 
POSITION 

High-frequency vibrat ion never mode a nut hold 

Armer. Speed Nuts arc made to grip the bolt or 

screw with a double spring-tension lack to absorb 

vibrat ion and prevent loose ning . 

The harder the jam, strain or pull to separate two 

assembled ports, the firmer the Speed Nut prongs 

grip into the roots of the threads . That is what makes 

them about 4 times tougher than othe r lock nuts . 

INWARD THREAD 

lOCK 

ARCHED SPR ING LOCK 

DOUBlE· lOCKED 
POSITION 

Over 1 000 shapes and sizes hove already been 

put into production . Every Speed Nut or Speed Clip 

has saved from 50'/, to aver 80 "/. in assembly 

time and weight . Already this has saved countless 

man-hours time and tons of material. Our Engineer· 

ing Dept. will gladly assist you on the proper 

approve d locat ions where Speed Nuts give maxi · 

mum engineering advantages. 

TINNERMAN PRODUCTS INC.,* 20?0 FULTON RD., CLEVELAND, 0. 
IN CANADA IN ENGLAND 

' Vu llncc B nrncs Co" Ltc.l . . ll nrnilt o n. Onturio Sinunouds Acroccssorics , Ltd ., London 

T. H E ): A S ~T E S T~ T J 1 N G I N F ~ S T E'N I N G S j' . 
' ' 



DIRECTORY SECTION 

TOLEDO SCALE CO. 
Telegrllph Rd., Toledl!.t 0. . 

PERSONNBL: K. D. Bennett, .t"res.; W. A. Fink. 
V. Pres. & Treas~ G. R. Bennett, V. Pres. & 
Gen. Mgr.; C. u. Marshall, SI!C)'.; M. E. 
Holmes, Sales Mgr . .i.. G. S. Yost, Pur. A&t:.i R. 
H: Herron, ~era •• ulr.:.i L. Ellingwood, .l:'ub• 
Dll'.; F. W. Gilchrist, l,;hief Engr. 
PRoDuCIS: Fuel and oil consumption testing 
equipment; Dynamometer scales; Airplane 
weighing scales.i.. Measuring, testing and classi­
fying devices; vial scales and weight printing 
scales. 

THE TOLEDO STANDARD COMMUTATOR 
co., 2242 Smead Ave., ToledobO. 

PERSONNEL: E. D. Moon, Pres.; W. . Moon, 
V. P~es.; H. R. Moon,~ SI!C)'. & Treas.; A. G. 
OlliVIer, Gen. Mgr. ell: Clilef Engr.; F. E. 
Rigney, Pur. Agt. 
PRODUCIS: Controls.i. Dynamotors; Auxiliary 
motors; Generators; Misc. electrical equipment; 
Landing~ears; Propellers and propeller parts; 
Pumps; Starters. 

TRANSUE & WILLIAMS STEEL FORGING 
CORPj Alliance, 0. 

PERSONNEL: . R. Gorman, Pres.; J. C. Red­
mond, V. Pres.; H. C. Senour, Secy. & Treas.; 
E. M. Cook, Sales Mgr . ..i. H. C. Martin, Pur. 
Agt.; G. Williams, Chief ~ngr. 
PRODUCIS: Castings and forgings; Stampings. 

TRIPLETT ELECTRICAL INSTRUMENT 
CO., Harmon Rd., Bluffton, 0. 

PERSONNEL: R. L. Triplett, Pres. & Treas.; 
C. A. Biery, ~ecy.j.N. ~·.Triplett, Gen. Mgr. 
& Sales Mgr.bW • .t1. W11'r1es, Pur. Af.·i· A. R. 
Baker, Pers. ir. &. Pub. Dir.; F. • ingel, 
Chief Engr. 
PRODUCTS: Electrical measuring instruments; 
Radio testing equipment. 

TRIPPE MANUFACTURING CO. 
564 W. Adams St., Chicago Dt. 

PERSONNEL: G. Trippe, Pres.; !3. H. Moss, 
SCecyhi .; J. B. Namest, Pur. Agt.; G. W. Otto, 

ef Engr. 
PRODUCTs: Landing and navigation lights. 

TROYER AIRCRAFT, · 
742 Bridge St., Grand Rapids, Mich. 

PERSONNEL: K. R. Troyer Pres. & Chief 
Engr. ' 
PRODUCTS: Control sticks· Floats skiis· Pro-
pellers and propeller parts.' ' ' 

TUBE-TURNS INC., 
224 E. ifroadway, Louisville Ky 

PE.RSONNEL: W. H. Girdler, Sr., Pres.; R. E. 
Fntsch, V. Pres.j C. J. Hod~tpp, V. Pres. & Gen. 
Mgr.; 0. 0. Furuc, ~ecy. & Treas.; R. J. Dilger, 
P'!-1'• Agt.j· W. H. G1rdl«l!• Jr., Pers. Dir. & Pub. 
Drr.; W. • Burton, Chief Engr. 
PRODUCIS: C~linder . forgings; .Pistons and 
heat;ls forgings, J;.anding gears{· Misc. engine 
eqwpment; Alummum and stee parts. 

TUBING SEAL-CAP, INC., 
215 W. Seventh St., Los Angeles Calif 

PERSONNEL: R. A. Livingston, Pres ·'F W 
Livermont, V. Pres. & Chief Engr.; R. L. Ames: 
V. Pres. & Sales Mgr.; L. Cole, Secy.; C. Rowe, 
Asst. Treas. 
PRODUCTS: Hydraulic controls and assemblies• 
Tubing protectors. ' 

TUBULAR RIVET AND STUD CO., 
Weston Ave. Wollaston, Mass. 

PERSONNEL: L. P. Worcester, V. Pres.; M. F. 
Pray, Gen. Sales Mgr. 
PRODUCTS: Fasteners; Machine tootsu\lumi­
num parts; Stampings; Rivets; Kivetlng 
machines. 

TUCKER AVIATION CO., 
110 N. Park St., Ypsilanti, Mich. 

PERSONNEL: P. T. Tuck«:rJ Pres. & Sales Mgr.; 
W. M. Harris, Secy.; M. R. Diggs, Treas.; 
E. E. Schaffer, Gen. Mgr.; F. W. -Glatt, Pur. 
Agt.; C. N. Hazlewood, Chief Engr. 
PRODUCTS: Aircraft armament. 

TURBO ENGINEERING CORP., 
Hancock & Lalor Sts., Treliton.t N.J. 

PERSONNEL: G. E. Besler, Pres.; R. J:Sirmann, 
V. Pres., Secy. & Chief Engr~ L. S. Rice, 
Treas.; P. Doxey, Works M~.; ~. J. Schwarz, 
Pur. Agt.; F. Jarrell, Pera. Dir. 
PRODUCIS: Engine superchargers. 

TURCO PRODUCTS, INC. 
6135 S. Central Ave., Los Angeles.t. Calif. 

PERSONNEL: S. G. Thornbury, Pres. & Treas.; 
R. Sanders, V. Pres., Gen. Mgr. & Sales Mgr.; 
E. S. Harrington, Secy~ J. C. Walker, Pur. 
AB!:·i D. M. L!'Vasseur, .l:'c;rs. Dir:: S. E. Gold­
Bmltn, Pub. Dll'.; C. A. Stme, Ch1ef Engr. 
PRODUCTS: Cleaners and cleaning compounds. 

TUTHILL SPRING CO., 
760 Polk St., Chicago DL 

PERSONNEL: H. T. Moore, Pres.; W. S. Van 
Bergen, V. Pres.; J. H. Schmidt, Secy.; 0. C. 
Nuss, Treas. 
PRODUCTS: Steel parts; Spring steel taU skids. 

TWIN CITY TOOL CO., 2520 Marshall St., 
N. E., Minneapolis, Minn. 

PERSONNEL: S. J. Leba, Pres. & Gen. Mgr.; 
J. J. Leba, Secy .. Treas. & Chief Engr. 
l>RODUCTS: Basic materials and fabrications; 
Cameras; C~llnder deflectors, bafftes1 .brackets: 
Switches; Terminals; Gaskets; .tUuminum, 
cork, felt, fibre, leather, plastic and steels parts; 
Shims; Stampings. 

TYSON ROLLER BEARING CORP., 
Massillon 0. 

PERSONNEL: R. H. Maxson, Pres. & Gen. Mgr.; 
E. R. Earnest, V. Pres. & Secy.lJ· K. Colgate, 
Treas.:1.H. J. Deal, Sales M~.j L. W. Weddell, 
Pub. J.Jll'.; W. Rastetter, Ch1et Engr. 
PRODUCIS: Brackets; Engine mounts; Alumi­
num and steel parts. 

u 

UNIFORM HOOD LACE CO., 
1609 College Ave., Indianapolis, Ind. 

PERSONNEL: J. L. Anthony, Pres. & Gen. Mgr.; 
L. I. Mitchell-~.. V. Pres.; B. J. Artman, Secy./!G 
Treas.; J. R. J:Srown.~?a!es Mgr.LO· A. ~orn­
son Pur. Agt.· R. WU11amso~ fer&. D1r.; H. 
N. Noel, Pub. bir.; C. Jacks, l,;h1ef Engr. 
PaODUCIS: Webbing. 



DI E TORY SECTIO 

1r&W FORGINGS 
For the Aircraft Industry 
Drop and upset Forgings from a few ounces up to 800 pounds; 
carbon, alloy, and special steels. 

Forging dies.: Completion of dies in record time. 

Magnaflux 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. 

CALL ON 

and other 

SEALING MATERIALS 
made of felt, cork and 
mahy other materials. 

Send for Free 
FEL-PRO M a terial Sample Folder 

FELT PRODUCTS MFG. CO. 

1533 Carroll Avenue, Chicago, Illinois 

• 

Precision D I X Made 

A VIA TJON PRODUCTS 

Aviation Type 

UNIVERSAL JOINTS 

DIX HYDRAULIC 

PROTECTOR VAL YES 
"Safety Valves for Landing Brakes" 

Write or wire lor specifications, prices and other 
special data, 

DIX MANUFACTURING CO. 
603 East 55th St., Los Angeles, CaliF . 



DIRECTORY SECTION 

UNION AIRCRAFT PRODUCTS CORP., 
380 Second Ave., New Yorl!, N.Y. 

PERSONNEL: I. M. Felt, Pres.; E. ,t;llinger. Jr., 
Exec. V. Pres.; D. Fordsman, V. Pres.; S. C. 
Jones, Secy. & Treas. 
l>RoDUCTS: FittinRBi Aluminum parts; Rn<lio 
and ignition shielding; Stampings. 
UNION MANUFACTURING CO., 

296 Church St., New Britain, Conn. 
PERSONNEL: C. S. Neumann, Prl:!:1 Gen. Mgr. & 
Sales Msr.: C. S. Mueller, Sec~.; .11.. H. Whee~er, 
Treas. & Pur. Agt.t..C. N. Ba1sden, Pers. D1r.; 
G. C. Prime, Chief .t<ngr. 
PRODUCTS: Chucks for machine tools. 

UNITED AIRCRAFT PRODUCTS..!. INC., 
480 Huffman Ave., Dayton, u. 

PERS~NNEL: F. G. Sorensen, Pres. & Gen. Mgr.; 
C: W1thers, Exec. V. Pres.; P. W. Christensen, 
V1ce Pres.; J. Shotwell, Secy. & Treas.; A. N. 
Lawrence, Sales MgT.; ]. A. Connolly, Pur. 
Ad.; W. W. Cowan, Pers. Dir.; A. C. Hoffman 
Cli!ef Development Engr.; C. B. Stevens: 
Ch1ef Product Engr. 
PRoDyCTS: Bearings; Controls; Solenoids; Hy­
draulic controls and assemblies· Landing gears· 
Pumps; Radiators; Tail wh~el assemblies: 
Control valves; Miscellaneous. ' 

2929 Santa Fe Ave., Los Angeles Calif. 
PERSONNEL: F. W. Wilkins, V. Pres. & Gen. 
Mgr.; D. L. Story, Chief Engr. 
PRoDucr;s: ~ydraulic !~ding gear struts; 
Hydra~hc tad struts; M1sc. hydraulic valves 
and cyhnders. 

UNITED-CARR FASTENER. CORP., 
31 Ames St. Cambridge, Mass. 

~E~~~L:VA. W. Kimbell, Pres. & Gen. Mgr.; 
& ·s ·1 M' ·Pres.; G. S. Maynard, V. Pres. 

a es gr.; D. ]. Rogers, V. Pres. & Prod. 
FMgrJ .t_A. S. Boynton, Secy.; S. Weeks, Treo..q,; 

• . Koss, Pur. Agt.; W. A. Nye, Pers. Dir. 
PRODUCTS: Disc_onnect plugs; Terminals; 
Fasteners; Stampmgs. 

U. S, INDUSTRIAL CHEMICALS INC 
60 E. 42nd St., New York, :N.Y. ·• 

PERSONNEL: C. S. Munson, Pres.· G. Haskell, 
V. Pres.; B. H. Young, Secy,;_K. Peck, Treas.; 
~~· Keane, Sales Mgr.; E. 1<.. Lawrence, Pur. 

PRODUCTS: De-icing fluids; Coolant. 

U. S. TOOL CO., INC., 
255 N. 18th St., Ampere N J 

PERSONNEL: C. Todd, Pres. & T~~.; A. E. 
Borton, F. Koch, V. Pres:.i W. P. Powers, Secy.; 
J. Armour, Gen. Mgr.; l". E. McKeith, Sales 
M_gr.; W. :J?owney, .Pur. Agt.; R. Bliss, Pers 
D1r.; E. Gr1mm, Ch1ef Engr · 
PRODUCTS: Machine tools. • 

UNITED STATES GAUGE CO 
14 Wall St., New York, N.'Y, 

PERSONNEL: J. W. Place, Pres.; W. G. Ziegler, 
Sales Mgr.; F. :q. ~eyder, ~ur. Agt.· R.. F. 
Stackel, Pers. D1r., M. Klem, Cl:iief Engr 
PRODUCTS: Instruments. ' 

THE UNITED STATES GRAPHITE CO 
1621 Holland t>-ve., Saginaw, Micli: 

PERSONNEL: H. R. W1ckes, Pres.; L Field V 
Pres. & Gen. Mgr.; 0. R. Miller, S~y. H' E' 
Ward, Treas.i S .. Bolton, ~ales M~J~;.';' c: 1: 
Powers, Pur . .1\gt., H. F. M1tchel, Chief Engr 
PRODUcTS: Self-lubricating and carbon graphite 
bearings; Bushings; Motor and generator 
brushes; Carbon graphite oil seals and piston 
rings; Synthetic parts. 

UNITED STATES PLYWOOD CORP., 
616 W. 46th., New York, N. Y. 

PERSOSSEL: L .. Ottill([er. Pres.; R. C. Wilcox, 
V. Pres.: S. Ottmger, Sec:)•. & Pur. Agt.; W. A. 
Leary, Trc.oas.; L. H. Meyer, Adv. Mgr.; C. S. 
Creigh, Sales Mgr.; 0. S. Tuttle, Chief Enl(r. 
PRODUCTS: Ammunition boxes and counters; 
Basic materials and fabrications: Ph>nts. skiis; 
Panels; Plywood parLq; Seats; Tanks; \'entilut­
ing and air conditioning equipment. 

UNITED STATES RUBBER CO. 
1230 Sizth Ave., New York, k. Y. 

PKRSOSNEL: H. E. Smith. Pres.; E. Burkman, 
Secy.; A. Surkamp, Tn'BS.; G. M. Tisdale. Pur. 
Agt.; C. S. Ching, Pers. Dir.; T. H. Young, 
Pub. Dir. 
PRODUc.:TS: Airport equipment; Basic materials 
and fabrications; Bushings; Control sticks and 
wheels; Misc. electrical equipment; Engine 
mounts; Gaskets; Hydraulic controls and 
assemblies; Insulating materials; Lire s:wing 
equipment; Pelt, fibre. rubber and S)"nthetic 
parts; Protective clothing and equipment; 
Seats; Tank.q; Tubing; Tires and tubes; Mis­
cellaneous. 

UNITED STATES VARNISH CO., 
Hasbrouck Heights N.J. 

PERSONN~>t.: H. G. Hose, Pres. 
PRODUCTS: Acid and alkali proof paint. 

UNIVERSAL BORING MACHINE CO., 
Hudson, Mass. 

PERSONNEL: F. S. Jefferies, Pres.; C. A. Clarke, 
V. Pres.; A. H. Goodsell, Secy. & Treas. 
PRODUCTS: Machine tools. 

UNIVERSAL BUILDING PRODUCTS CORP., 
2625 Elm St. Dallas Tex. 

PERSONNEL: j. P. :t·ravis, Pres. & Gen. 1\fgr.; 
C. R. Harrison, V. Pres. & Sales Mgr.; E. 
Williams, Secy. & Treas.; R. K. McLaury, Dir. 
Pur.; H. W:· Strong, ~ir. Pub. ~el. & Ady.i· 
G. W. Wh1te, Pub. D1r.; A. Rickard, Ch1e 
Engr. 
PRODUCTS: Parachute drjling towers; Engine 
hoists; Valve wheels; Tow targets; Engine 
mounts; Gun turrets; Cockpit enclosures; Sub­
assemblies. 

UNIVERSAL FIXTURE CORP., 
135 W. 23rd St., New York, N.Y. 

PERSONNEL: S. Brimberg, Pres.; S. GoldberjJ, 
V. Pres.; P. Rosenberg, Secy. & Treas.; E. 
Macauley, Gen. Mgr. 
PRODUCTS: Stampings; Miscellaneous. 

UNIVERSAL MICROPHONE CO., LTD.1 . 
424 Warren Lane, Inglewood, Calif. 

PERSONNEL: J. R. Fouch, Pres. & Gen. Mgr.; 
]. L. Fouch, V. Pres.; I. I. Sevey, Secy. & 
TreasA· R. Griffin, Sales Mgr.; H. B~umgarten, 
Pur. gt.j A. Meagher, Pers. D1r.; R. L. 
Power, Puo. Dir.; T Nogash, Chief Engr. 
PRODUCTS: Microphones. 

UNIVERSAL MOULDED PRODUCTS CORP., 
Bristol Va. 

PERSONNEL: E. A. Hults, Pres. & Gen. Mgr.; 
R. L. Reed, Secy.; H. W. Page, Treas.; G. M. 
Curtis, Sale!' Mgr.; G: D. Seinks, Pur. Ag~.j 
N. W. Burr1s, Pers. D1r.; R. J, Nebesar, Chun 
Engr. 
PRODUCTS: Plastic and plywood parts. 

0 
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DIRECTORY SECTION 

L I B E R T y 
AIRCRAFT PRODUCTS 
Precision machine parts - tools - 'production machine parts to 
order - screw machine products - milling and gear cutting work 
- engine cylinders, pistons, crankcases - heat treating and car­
burizing in electric furnaces with atmospheric control - cadmium 
plating and anodizing aluminum alloy parts - air-craft sheet metal 
work - wing assemblies -tail surfaces- pontoons- bomb 
racks - complete aircraft doping ~d finishing work . 

• 
ROBERT SI:MON,.~resident 

GEORGE H. HAUSER, Vice-President 
WILLIAM G. HOLMAN, Secretary-Treasurer 

L I B E R T Y A I R C R A .f .T 
PRODUCTS CORPORATION 

Manufacturers of Aircraft Parts 

FARMINGDALE LONG ISLAND NEW YORK 
Phone: Farmingdale 1200 

APEXO 
TOOLS for 
Aircraft Production 

• Universal Joinl &ckel Wrenches 
• Power Bil8 and Hand Drivers for 

Phillips screws 
• PowerBilsfor 

Slotted Head screws 
• Specialized tools for driUing, lapping, 

reaming, boring, stud anil nul 
seUing. 

• Aircraft Universal Joinl8 to AN 
Drawing 270 and 271 

Write for Catalogs 

THE APEX MACHINE 
and TOOL COMPANY 

Dayton, Ohio. 

* * * 
UNITED 

AIRCRAFT 
PRODUCTS, INC. 

* DAYTON, OHIO. 
LOS ANGELES, CAL. 

*· 
OIL TEMPERATURE REGULATORS, FUEL. 
PUMPS a VALVES; OIL DILUnON 
SOLENOIDS, TAB CONTROLS, DIAL a 
HANDLE ASSEMBLIES, FUEL STRAINERS, 
HYDRAULIC UNITS INCLUDING LAND­
ING GEAR $!RUTS, VALVES a ACTUAl· 

lNG CYLINDERS. 

* * * 

. ·• 



DIRECTORY SECTION 

UTICA DROP FORGE & TOOL CORP., 
'Utica. N. Y. 

PBRSONNBL: E. Norris, Pres. & Tress.; 11'. P. 
Tenney, V. Pres.; W. V. Daugherty, Gen. Mgr.; 
W. Sawyer, Chief Engr. 
PRODUCTS: Pliers and wrenches. 

'UTILITY ELECTRIC STEEL FOUNDRY 
3334 E. Slauson Ave., Verno~ Calif. 

PBRSONNEL: E. W. Bennett, Pres.; G. L. Knox, 
V. Pres.; H. C. Bennett,~- & Tress.;.E. C. 
Hummel, Gen. Mgr.; J. C. Kidd, Sales Mgr. 
PRODUCTS: Castings. 

UTILITY FAN COR,?~.4851 S. Alameda St., 
Los Angeles"' \;8111, 

PERSONNEL: B. B • .tlreslow, Pres. & Gen. M~.; 
M. Breslow, V. Pres., Sales Mgr. & Pub. Dar.; 
B. Harris, Secy.; H. A. Goldman, Tress.; S. 
G. Scott1 .Pur. Agt.; A. Silver, Pers. Dir.; .H. 
Sachs, Cmef Engr. 
PRODUCTS: Ammunition boxes and counters; 
Heaters; Aluminum and steel parts; Stamp­
ing&; Tanks; Ventilating and air conditioning 
equipment. 

UXBRIDGE WORSTED CO., INC., 
'Uxbrlflge Mass. 

PERSONNBL:H.}. Walter, Treas.; G. P. Carver, 
Jr., Pur.~. 
PRODUCTS: Basic materials and fabricationsj 
Insulating materials; Protective clothing ana 
equipment; 'Upholstery cloth; Sound proofing. 

v 

VALENTINE & CO. INC., 
11 E. 36th St., New York"' N. Y. 

PERSONNEL: T. J. Campbell, t'rl!l·i G. M. 
Bralla, Seey. & Tress.; A. L. Clark,l:>ales Mgr., 
Aeronauticial Div.; H. N. Plumb, Jr.1 Pur. Agt. 
PRODUCTS: Paints, varnishes ana finishes; 
Engine primers. 

VALVOLINE OIL CO., Cincinnati, 0. 
PERSONNEL: G. P. Doll, Pres:.i. C. ]. Leroux, 
V. Pres.; C. C. Gould, Secy.l_.as. H. Shepherd, 
Pur. Agt..:; G. L. Service, t'ub. Dir.; L A. 
Calkins, "'hief Engr. " 
PRODUCTS: Lubricating oils and greases. 

VAPOR CAR BEATING CO., INC., 
1450 Railwa:r ExchanJie, Chicago m 

PERSONNBL: W. L. Conwell, Pres.· A. D. Bru"ce, 
Exec. V. Pres.; 0. A •. ~osboro, Secy.; D. w. 
ll'ox, Tress.; L. H. Gilhck, Sales M- • E A 
Russell, Chief Engr. .. •. ' • • 
PRODUCTS: Controls; Heaters. 

VARD, INC".!. 
2961 .as. Colorado St., Pasadena Calif 

PBRSONNBL: V. B. Wallace, Pres. & ChidEngr: 
W. C. Miller, V. Pres.; H .. M. Br~. Secy"' 
Tress.,_l~ales !.[gr. & Pub. Dir.; H. E. RObinson' 
Gen. Mgr.; N. 0. Nelson, Pur. Agt • D' 
Phillips. Pers. Dir. ·' • 
PRODUCTS: HY«irau!fc controls and assemblies; 
Instruments; Machme tools. 

THE VARIETY AIRCRAFT CORP., 
2901 W. Third St., Da:rtoa. 0. 

PERSONNBL: L. M. CoPpock, Pres. & Gen. Mgr.; 
E.]. McBride, V. Pres.j C. A. CoPJJOCk, SeCy., 
Treas. & Pur.~.; R. A. Johnson, Sales Mgr.; 
A.]. King, Pen. Dir.; E. C. Yount, Chief Engr. 
PRODUCTS: Airport equipment; Aluminum 
castings; Collector rings, cowls, streamlinef!j 
Cowlings; Aluminum parts; Stampings; Tail 
wheel assemblies; Wheels and brakes; Mia. 
ceUaneous. 

VEEDER-ROOT, INC.~ .• 
28 Sargeant St. .t14nlord Conn. 

PERSONNEL: G. H. Atithony, Pres. & Gen. 
M~rr.; J. H. Chapline, V. Pres. & Sales Mgr.; 
C. 11'. PendleburY, Secy.; C. G. Allyn, Treas.; 
1 .. M. Brown, Pur. Agt.j .E. B. Smith, Pub. 
Dar.; H. L. ~unburg, Cnaef Engr. 
PRODUCTS: Reel control box; COunters; Mis­
cellaneous. 

VEGA AIRCRAFT CORP. Burbank. Calif. 
PBRSONNBL: C. S. Gross. Pres.; M. Short, V. 
Prea.-Engrg,; H. E. Ryker, V. Pres.-Mfg.; C. 
B. Squier, V. Prea.-Saleai£. Cha_ppeUet, Secy.; 
R. E. Gross, Tress.l B. w. de Guichard, Pur. 
~.; R. B. Smith:..t'ers. Dir.; L. K. Schwartz, 
D1r. Pub. Rel. & t'ub.; J. Canaday, Pub. Rel. 
Mgr.j B. W. Holloway, Pub. Mgr.; ]. Wassail, 
Cnie1 Engr. • M. Bach, Works Mgr. 
PRODUCTS: Alrcraft annament; Airport eguip­
ment; Ammunition boxes and counters; Basic 
materials and fabrications\ Bomb racks; Bush· 
ings; Clamps; Collector r~. cowls, stream­
linea; Controls; Control Bt1cks and wheels; 
Covers; Cowlings; Cylinder deflectors, bafftea, 
brackets· Terminals; Misc. electrical equip· 
ment; Engine mounts; Exhaust manifolds; 
Fasteners; Filters and strainers; Fire extin­
guishers; Fittings; Floats, skiis; Gaskets; 
Heaters; Hose clamps and hose fittings; Hy­
dndllic controls and assemblies; Manifolds; 
Misc. hardware; Misc. engine equipment; 
Panels; Seats; Radio and ignition shield4tg; 
Shims; Sub-assemblies; Gas and oil tankS; 
Tools; Tubing. 

THE VELLlJMOID CO. 
54 Rockdale St., Worcester, Mass. 

PERSONNEL: R. B. Stanley, Pres.; L. Wald, 
V. Pres., Gen. M~rr. & Pur. Agt.; W. W. 
Webster, Tress.; C. S. Livingstone, Sales Mgr. 
PRODUCTS: Gaskets; Fibre parts; Sheet packing. 

VERSON ALLSTEEL PRESS CO., 
1355 E. 93rd St., Chicago, m. 

PERSONNEL: D. C. Verson, Pres. & Treas.; J. 
Verson, V. Pres. & Secy.; F. J. Held, Sales Msr.j, 
A. C. Ortmann, Pur. Agt.; A. Clements, Chiet 
Engr. "cal 
PRODUCTS: Hydraulic and mechana presses; 
Press brakes; Aircraft and press brake dies. 

VICKERS, INC., • 
1400 Oakman Blvd., Detroit, M1ch. 

PERSONNEL: H. F. Vickers, Pres.; K. R. 
Herman, V. Pres. & Gen. Mgr.; F. T. Harring­
ton, V. Pres. & Sales Mgr.;J. F. Forster, Tress.; 
R. M. McCabe, Pur. Agt.; L. R: Twyman, Pub. 
Dir.; R. C. Griffith, Mgr., Aircraft Products 
Div. d b" PRoDuCTS: Hydraulic controls an assem hes; 
Pumps; Control valves. 

--... '!!_. 



DIRECTORY SECTION 

Vapor Cycle Modulation Controls 
• • • to maintain desired cooling temperatures 

A compact, light weight Control that instantly, ac­

curately and positively positions the shutter or 

cowl flap to provide the necessary air movement 

to maintain desired cooling temperatures ••• 

FOR DETAILS AND INFORMATION 

WRITE 80 EAST JACKSON BLVD. 

CHICAGO • • ••• ILLINOIS 

VAPOR CAR HEATING CO., INC. 

MOORE EASTWOOD & CO. 
DAYTON omo. 

Manufacturers of Airplane Parts,· 

Especially Armament Equipment 

for past 19 years - Contractors 

For Army, Navy, and Leading 

Airplane Companies. 



DIRECTORY SECTION 

VICTOR EQUIPMENT CO., • • 
844-854 Folsom St., San Francasco, Calif. 

PERSONNEL: L. W. Stettner, Pres. & <;icn. Mgr.; 
E. L. Mathy, V. Pres. & Pub. Dar.; W: S. 
Fulwider, Secy. & Treas.; E. A. Damels, 
Sales Mgr ; W. Kothgassner, Pur. Agt. 
PRODUCTS; Gas welding; Cutting apparatus. 

VICTOR MANUFACTURING & GASKET 
CO., 5750 Roosevelt Rd., Chica,o, DL 

PERSONNEL: J, H. Victor, Pres.; q. Vactor, V, 
Pres.; T. D. Huff, Secy.; G. McAnm~. Trcas.; 
A. A. Fryanark, ,Gen. Mgr.; C. C. Secris~: Sales 
Mgr.; 0: W. Chfton, ~ur. Agt.; 0. c,. Nachols, 
Pers. Dar.; M. L. Laston, -Pub. Dar.; A. ]. 
Aukers, Chief Engr. 
PRODUCTS: Gaskets; Oil seals. 

VICTOR METAL PRODUCTS CORP., 
196 Diamond St., Brooklyn, N. Y. 

PERSONNEL: J, Kronman, .Pres. & Sales 1\h~r.; 
G. W. Temple, V. Pres.; L. Baron, Sec)· .. 
Trcas. & Gen. Mgr.; J, R. Hyman, Pur. Agt. 
PRODUp-5: Aluminum and plastic parts; 
Stampmgs. 

VIDAL RESEARCH CORP., 
Central Airport, Camden N. J, 

PERSONNEL:E .. L. Vidal, Pres.;L.J. Marhoefer, 
V. Pres. & Chaef Engr.; H. D. Starr, V. Pres. 
& Sec_y_.; T. Epprecht, Treas.; H. Coleman, 
Sales MJJI'·i H. Plll!lkt;t. Pur. ARt.,; R. Halbert, 
Pers. D1r.; P. Chrast1an, Pub.lJar. 
PRODUCTS: Fuselages; Wings; Parts; Acces­
sories; Plastic and plywood parts; Miscellan­
eous. 

VIRGINIA RUBATEX, DIV. OF SALTA 
CORP,, 1 E:tchange PI., Jersey City, 
N.J. 

PERPSONNEL: W. L. Smith, Pres.; S. A. Odium, 
VT. res.i_]\'1. C. Mulloy, Secy.; C. A. Warden, 

reas.i .t1. F. Gremmet, Sales Mgr.; G. H. 
Cornehus, Pur. Agt.; R. L. Overstreet, Chief Engr, 
PRODUCTS: Gaskets; Insulating materials; 
Rubber and synthetic parts, 

THE VLCHEK TOOL CO,, 
3001 E. 87th St., Cleveland 0. 

PERSONNEL: F. J, Vlchek, Pres.; E. C. Koster, 
V. Pres. & Gen. Mgr.; D. B. Wilson, Secy.; 
H. F. Vlchek, Treas.; E. Krall, Sales Mgr.; 
F. Tkach, Pur •. Agt.; J, Nichta, Pers. Dir.; 
J. Pazovrek, Ch1efEngr, 
I>RODUCTS: Mise, hardware; Parachute hard­
ware; Tools. 

VOGES MFG. CO,, INC. 
99th St. & 103rd Ave., Ozone Park, N. Y. 

PERSONNEL: F. Voges, Pres, & Treas · F W 
Voges, V. Pres., Secy • .!!c Gen. Mgr. ·• · · 
PRODUCTS: Bronze bearmgs; Bushings· Clamps· 
Controls; Control sticks and wheels;' Cylinde; 
defit;ctors, baffies, ,br!l-Ckets; De-icer equipment; 
En~me mounts; F~ttmgs; Hose clamps and hose 
fittmgs; Hydraulic controls and assemblies· 
;Fuel gages; !nsulating materials; Misc. hard~ 
ware; Alummum, cork, fibre, magnesium 
plastic, steel and synthetic parts; Stamping&: 
Sub-assemblies; Miscellaneous. ' 

THE JOHN W. VOGLER CO., INC., 
1218 Olive St., St. Louis, Mo. 

PERSONNEL: J. W. Vogler, Pres. & Treas.; H. 
Duetscher, V. Pres.; A. L. Vogler, Secy.; C. D. 
Green, Sales Mgr. & Chief Engr, 
PRODUCTS: Machine tools; Stampings; Tools. 

VONNEGUT MOULDER CORP., 
1815 Madison Ave., Indianapolis, In~. 

PKRSONSEa.: A. Vonnl'I(Ut, Pres .. Treas. & (oen. 
Mgr.; R. \V. Smart. \'. Pres. & Sales Mgr.; 
W. E.Stroup,Sec)•.;J. H. Wei;<e!'aul"r, Pur. '}~rt.; 
J. N. Cl)·ne, P<•rs. l>ir. & ( hu~f Enl(r.; \. 1 •. 
Let", Pub. Dir. 
PRoa>UloS: Mao·hine tools. 

w 

PAUL G. WAGNER CO., 2865 E .. Washing-
ton Blvd., Los Angeles, Calif. • 

PKRSONNF.L: P. G. Wagner, Owner; \V, 1•. 
Wagner, Supt. 
PRoDUCTS: H>•draulic L'Ontrol valvt"s :onrl 
a•1scmblies; Steel parts. 

WAGNER ELECTRIC CORP., . 
6400 Plymouth Ave., St. Louas, Mo. 

PERSONNEL: P. B. Postlethwaite, Pres.; J. H. 
Devor, V. Pres.; j. \V. West~tt, Sec)•.; VG. W. 
Bergenthal, Trens.; A. H. T1mmerman, en. 
Mgr.; j. A. Gelzer. Sales Mgr.; 1: D. Eby, 
Pur. Agt.; r.. W. Brow~, Pers .. 01r.; C. B. 
Dietrich, Pub. Dir.; B. D1ck, C'hu•( Engr. 
PRoDUCTS: Hydraulic brake parts. 

CHARLES WAGNER LITHO MACHINERY 
CO. DIV. OF NATIONAL-STANDARD 
CO., 51 Park Ave., Hoboken, N. J, 

PERSONNEL: W. H. Parkin, Pres.; A. H. John-
son, V. Pres.; A. Miller. SecY,·i j. A. Cooke, 
Treas.; C. F. Scheehle, Jr., Div. Mgr.; J, De 
Garmo, Sales Mgr.; C. E". Dr~e. Pur .. Agt.; J, 
A. Ward, Pers. Dir.; R. C. Pu~rce, C~1ef Engr. 
PRODUCTS: Templet reproduction equapment. 

E R WAGNER MANUFACTUIUNG CO., 
· ' 4611 N. 32nd St., MUwaukt;e, Wise. 

PRODUCTS: Aluminum and stamless steel 
hinges; Split spacers. 

WAILES DOVE-HERMISTON CORP., 
Westfield N. J, 

PERSONNEL: L. Stuart, Pres.; W. H. T. Thorn­
hill, V. Pres. & Sales Mgr.; L. H. de Beauchlllf!P• 
V. Pres., Treas. & Pur. ARt.; F. R. Stovckm, 
Secy.; W. F. Focha, Chief Engr. . 
PRODUCTS: Paints, varnishes and fimsht"s; 
Engine primers. 

WALDES KOH-I-NOOR INC., 
Long Island City, N. Y. 

PERSONNEL: S. \Valdes, Pres.; H. Axthclm, V. 
Pres ~Gen. Mgr.; H. j. Cooke, Sec~. & Sales 
Mgr'· M M Miller Treas.; L. Wolf, Pur. Agt.; 
H. v: G~od~rson, Pers. Di~.; C. K. Rudman, 
Pub Dir · H T. Wines, Ch1ef Engr. . 
PRODUC'rs: Basic materials and fabricat!ons; 
Clamps· Collector rings, co~ls, streamlines; 
Fitting;; Terminals; Stampmgs; Sub-assem­
blies. 

WALKER-TURNER CO., INC., 
Plainfield, N. J, A C 

PERSONNEL: W. B. Turner, Pres.; J, . arc_>•, 
V. Pres.; H. j. Fink, Treas. & Sales Mgr.; E: 
T. Walker, Treas.; A. D. Bernard, Pur. Agt., 
W. F. Ocenasek, Chief Engr. 
PRODUCTS: Fittings; Hose .clamps. and hgse 
fittings· Machine tools; Masc. engme ~Uip-

' ment; Radio and ignition shieldingi Rad1o and 
radio compass accessories and equapment. 



TRE T RY E TI X 

AMERICAN TUBE BENDING CO., INC. 
9 LAWRENCE ST. 

NEW HAYEN , CONNECTICUT 

"AMERICAN TUBE" STANDARD 

T he tandard b) which t he aeronautical indu try judges all tube bend­
ing i the produ t of this oldest and mo t experienced bending organ i-
7.ation. 

l t. equipment, apac ity wealth of long trained and skilled benders, 
makes it the out tanding plant Ior all form of bending, in all metals. 

I ntakes - Oil Lines- Exhaust P ipes- J{anifo/ds- Exhaust Collectors 

for 

Dimension 
Control 

It's Ouicker to Use 
Dial Indicator Gages 

Dial Indicator gages are vi sual , hence Fosler and more 
positive. Ask about new gage d esi gns and cata log . 

FEDERAL PRODUCTS CORP. 
Eddy St., Providence, R. I. 

* * * FEii"Eii'AA.. * * * 
PRECISION MEASURING INSTRUM IN TS 

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. 

1381 Lafayette Avenue 
New York, N. Y. 



DIRECTORY SECTION 

WALLACE ENGINEERING CO., 
3640 W. !35th St., Bawthome, Calif. 

PERSONNEL: F. L. Wallace, Pres. & Gen. Mgr.; 
W. Edwards, Chief Engr:. 
PRODUCTS: Fasteners; Aluminum, magnesium 
and steel parts; Dies. 

WALLACE SUPPLIES :MPG. CO., 1300-lZ 
W. Diversey Pkway., Chicago, DL 

PERSONNEL: E. Metterhausen, Pres.; E.J. De 
Witt, V. Pres.; E. A. P~ Sales Mgr.; W. H. 
Hannan, Pur. Agt.; F. J. Lammers, Chief 
Engr. 
PRODUCTS: Collector rings, cowls, streamlines; 
Engine mounts; Exhaust manifolds; Machine 
tools; Manifolds; Tubing. 

WAliiiSUTTA MILLS, New Bedford, Mass. 
PERSONNEL: C. F. Broghton, Pres. • 0. M. 
DunhiUJ.l, Treas.; D. F. Home, Sales Mgr.; C. 
P. Harnngton, Pur. Agt. 
PRODUCTS: Basic materials and fabrications. 

THE WARD PRODUCTS CORP 
1523 E. 45th St., Clevetani' 0 

PERSONNEL: R. ~· Wiesenbemer, Pr.;.. & Gen. 
Mgr.; H. R. W1esen~erger, V. Pres., Secv. & 
Sales MBI'.; A. G. W1esenberger Tress.; L. V. 
Coburn, Pur. Aat.; H. Ross Pers Dir • J 
Altmayer, Pub. Dir. & ChiefE~gr. • ·• • 
PRoDpCTS: Clamps; Disconnect pluga· Switches· 
Termina!.&J Misc. electrical equipme'nt· Fan.: 
eners; • .tiOS!I clamps and hose fittinga; 
P~el~, Radio fl!ltennae; Radio and ignition sh1eldmg; Stampmga. 

WARMAN STEEL CASTING CO 
6100 s. B!IYle Ave. ·Los ~eles Calif 

PERSONNEL: F. D. Wild, ifres & Treas !w p' 
McGetyey, Jr., v. Prl!!~ H. T. Adama,'s~.; 
C. B. Callomon, Sales M,... • J C Mey r p 
Agt • W .B M Cartn "'p'"' • • e ' ur. ·• • • c ey, ere Dir 
PRoDuCTS: Castings and for..;"..;,. Clamps· Steel parts. .. ..... u, , 

WARNER AIRCRAFT CORP 
ZOZ63 Hoover Ave., De;oit Mich. 

PERSONNEL: W. 0. Wamer, Pres at Gen Mgr • 
L. A. Faun~e, V. Pres., Sales Mgi.. & Pub Dir': 
W. J.Jarvte, Secy. & Treas.· R F Irwili p ·• 
Aat.; L. Gendernalik, Pers. D!r : L ·A Ma'J·neurri" C&ief Engr. ., · • • 
PRODUCTS: Propeller Parts; Wheels and brakes. 

THE WASHBURN CO., 
Z8 Union St., Worcester, Mass 

PERSONNEL: J. S. Tomajan, Pres: A G 
Andrews, V. Pres.; N. Hood, Secy. & T~ea$: 
l8t~· Gorton, Sales Mgr.; J. A. Prouty, Pu~: 
PRODUCTS: Parachute frames. 

WAYNE CHEMICAL PRODUCTS DIV OF 
THE WAYNE SOAP CO., CopetaDd & 
M. C. R. R., Detroit. Micti. 

PERSONNEL: E. G. BehrJres. & Gen. Mgr.; 
K. G. Behr, V. Pres.; w. L. Behr, Secy. & 
Treas. 
PRODUCTS: Cleaners and cleaning compounds• 
Fuels and lubricants; Miscellaneous. ' 

THE WEATHERHEAD CO. 
300 B. !31st St., Clev~. 0. 

PERSONNEL: A. J. Weatherhead, Jr., Pres.;]. 
R. Cox, V. Pres. & Gen. Mgr.; J. W. Reavis, 
Secy.; E. L. Ferguson, Tress.; H. Ch~, 
Sales Mgr.; C. T. C~g, Pur. Agt.; D. Gil­
christ, Pers. Dir.; R. H. Weatherhead, Pub. 
Dir.; H. D. Stecher, Chief Engr. 
PRODUCTS: Fittings; Hose clamps and hose 
fittlnlp; Hydraulic controls and assemblies; 
Alummum, magnesium and synthetic parts: 
Synthetic tubing. 

WBBBR SHOWCASE & FIXTURE CO!l ~C., 
5700 Avalon Blvd. Los Allgeles, ~~,;&W, 

PERSONNEL: K. Weber, p;:es.; E. V. Williams, 
V. Pres.i]. S. SIIJ!llllerfield, Secy.! F. Weber, Jr. 
Treas.; 1!". Schwmd, Gen. Mgr., A. Johnson, 
Sales M!p".; ]. P. Hoffman, Pur. f.gt.;_D. HUke, 
Pers. D1r.; D. Mack, Pub. Du.; JJ. Pruett. 
ChiefEngr. 
PRODUCTS: Ammunition boxes and counters; 
Basic materials and fabrications; Bomb racks; 
Fittinga; Misc. hardware; Panels; Plastic and 
plywood parts; Seats; Sub-assemblies; Tanks. 

WEEMS SYSTEM OF NAVIGATION, 
Randall House AmlaDOlls. Md. 

PERSONNEL: M. T. Weems, Pres."; A. A. Illyne, 
Exec. Secy.; F. D. Johnson, H. R. Rich, Secys. 
PRODUCTS: Navigation books and equipment. 

WEIMER METAL CRAFTS CORP., Imperial 
Power Bldg':L Penn Ave. & Barbeau St., 
Pittsburgh, .1:'8... 

PERSONNEL: R. C. Sproul, Trustee, F. J. 
McClaskey, Gen. Mgr., Sales Mgr. & Pur. Agt. 
PRODUCTS: Manifolds. 

WELLINGTON SEARS CO., 
65 Worth St. New York, N. Y. 

PERSONNEL: H. L. Bailey, Pres.l N •• s. Hope, 
V. Pres.:1. C. A. Sweet, Secy.; ~,.;. Richmond, 
Tress.; w. 0. Hay, Sales Mgr.; N. Horn, Pub. 
Dir. 
PRODUCTS: Fabrics. 

THE WELLMAN BRONZE & AL'OMINUM 
CO., ZSZS E. 93rd St., Cleveland.~, 0. 

PERSONNEL: F. S. Wellman, Pres. & ·ueas.; 
H. G. Wellman1 .V. Pres. & Secy.; E. L. Pearch, 
Gen. Mgr.; H. &lchin, Gen. M..sr. & Sales Mgr.; f:;. Wellman, Pur. Agt.; H. Robertson, Pers. 

P:C,DUCTS: Castinga; Aluminum and magne­
sium parts; Patterns. 

A. H. WELLS & CO. INC. Waterbury_. Conn. 
PERSONNEL: F. A. Wells, Pres.; I. F. ;:;choon­
maker, V. Pres.; C. H. Wells, Secy.; G. H. 
Wells, Treas.; L. K. Hartman, Sales Mgr. 
PRODUCTS: Tubing. 

WELTRONIC CO., • 
3080 E. Outer Drive, Detro1t, Mich. 

PERSONNEL: F. Johnson, Pres.; C. J. Collom, V. 
Pres. & Gen. M~~:.; W. Martin,.Secy. & Treas.; 
L. F. Stander, Sales Mgr.; J, Powers, Pur. 
Mi;.; G. Undy, Chief Engr. 
PRODUCTS: Electronic controls; Engine mounts; 
Landing gears; Radios; Stamping&. 
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Now • • • • • 

A DZUS FASTENER 

cs·"':Ot• .. -U.I. __ _ 

FOR EVERY REQUIREMENT · 
19 New types ol Dzus Fasteners lwvc been adcled.to lhe line to meet the demand for l.,scr and 
1111411er slza. They arc now evollable In sizes renslns from 3/1(/' to 7/1(/' body diameter end 
In • variety ol heed styles. 
Any lensth of F..._er con be provided to aCCOIIIIIIOCiotc lhe material thlclcnas used. 
This rcmorlc.ble quarter-tum, ,self-loclclns Fastener Is simple to 11\NII, rapid end ~ltlve In o~­
otlon and exceptionally durooae. It Is Immune to vlbrotlon, possesses srcot strcnslh, end, When 
properly Installed, Is permanently attached. 

If you have a Fastening problem let us help you solve it. 

Write today for our new Calalog D-1 

DZUS FASTENER CO., Inc. 
Babylon, New Yorlc 

ON SCHEDULEI 
Men and materials for wu mast be 'on 1Ched­

ule'-11rfve at dcshrnated places rlsht on tlmel 

* AIRCRAFT MECHANICS, INC., 
has produced thousands of welded tubulu as­
semblies ••• thousands of Intricate aircraft fora· 
Ins• for our Armed S.rvlcu. 

* 
They arrive at aircraft anembly lln-'on 

1ehedule'l 

* 
What we do for others we also can do for you. 

* 
AIRCRAFT MECHANICS, INC. 

COLORADO SPRINGS, COLO. 

* 
The Roclcla Lusat Manufacturer of Welded 
Tubular Anemblles and Intricate Forslnts for 

Aircraft. 

'~Zbl@:;;:;-' 

AIRCRAFT 
PRODUCTS 

• Vacuum Pumps 
• Propeller Hubs 
• Oxygen Regulators 
• Fuel Selector Valves 
• Fuel Segregators 
• Fuel Pumps 
• Hydraulic Pumps 
e Air· Vapor Eliminators 

The Aro Equipment Corp. 
BRYAN, OHIO, U. S. A. 



DIRECTORY SECTI< ~~ 

R. D. WEJUIIER CO., INC., 
380 Second Ave., New York. N. Y. 

PERSONNEL: R. D. Werner, Pres. & Gen. Mgr.; 
V. C. Petersen, V. Pres. & Sales Mgr.; .L. 
Werner, S~ .• T':eaa., Pur. Agt. ~ Pers. D1r.; 
L. Giblin, Pub. D1r.; A. Olsen, ~h1ef Engr .. 
PRODUCTS: Gaskets; Insulating materials; 
Plastic, rubber and synthetic parts; Shims; 
Tubing; Miscellaneous. 

WESL~~ j;,~?t_RB~~kiYD, N. Y. 
PERSONNEL: F. J, Wesley, Pres. 
PRODUCTS: Paints, lacquers, thinners, dopes; 
Welding cement. 

WESTERN AERONAUTICAL SUPPLY MAN­
UFACT'D'RING CO., 1729 Standard 
Ave., Glendale, Calif. 

PERSONNBL: E. Boyer, Pres.; W. T. Boyer, V. 
Pres.; R. M. Brown, Secy. 
PRODUCTS: Bolts. 

WESTERN AUTOMATIC MACHINE SCREW 
- CO., AIRCRAFT PRODUCTS DIV., 

Lake Ave. ElYria. 0. 
PERSONNEL: B. C. Pranldin, V. Pres. & Gen. 
Mgr.; F. H. Bryant, S~y.; C. H. Smith, Treaa.; 
R. ~-Oldfield, Sales M8J:' .. : A. F. Steller, Pur. 
~t., R. D. Buol, Pers. D1r.; W. ]. Cox, Pub. 
D~r.; R. A. Green, Chief Engr. 
PRODUCTS: Screw machine products; Cold 
drawn steel bar stock, carbon and alloy grades. 

WESTERN ELECTRIC CO., INC. RADIO 
DIV., 120 Broadway, New York N.Y. 

~ERSO~L: C. G •. Stoll, Pres.; W. F. Hosford, 
• Pres:.z.. H. B. Gilmore, Secy.; G. B. Proud, 

Treaa:.iP· F. G. Eliot, Pur. J\Bt;.; A. B. !Joetze, 
Pers. u~r.; P. L. Thomson, Pub. Rei. D1r.; H. 
C. Beal, Mfg. Engr. 
PRODUCTS: Radios; Microphones· Headsets; 
Vacuum tubes; Ouartz oscillators; Radio trans­
mitters ~d receivers; Amplifiers. 

WESTERN INDlJSTRIAL ENGINEERING 
CO:l 3301 Medford St., Los Angeles, 
Caltt. 

PERSONNEL: M. B. Butler, Pres. & Gen. Mgr.; 
N. B. Taylor, V. Pres.; C. H. Billingsley, Secy.; 
F.]. ~utler,, Treaa.; L. ]. Highfield, Sales Mgr.; 
A. Wtllenbr~ng, Pur. ~t.; v. Schneider, Pers. 
Dir.; W. F. Jaynes, Chtef EnJP'. 
PRODUCTS: Magnetic inspectton equipment. 

WESTINGHOUSE ELECTRIC & MANtJ-
FACTlJRING CO., E. Pittsburgh Pa 

PERSONNEL: G. H. !!ueber, Pres.; B. W. Ctark, 
V. Pres.; C. B. Sta10baek, Sales Mgr · G E 
Pendray, Pub. Dir. ·• · · 
PRODUCTS: Airpor~ _equipment; Bomb racks; 
DY}lamotors; AuxU1a!'Y mo~s; Generators; 
Sw*hes1·.M1~c. electr1cal egutpment; Heaters· 
Indtrect 1ght10g systems; Instruments· Land~ 
ing and. navigation ~ights; Panels; Plas'tic and 
synthetic parts; Radtos. 

WESTON ELECTRICAL INSTRlJMENT 
CORP., 614 Frelinghuysen Ave., New­
ark, N.J. 

PERSONNEL: E. F. Weston, Pres.j_C. Brown, V. 
Pres. & Secy.; E. R. Mellen, .1:reas.; R. R. 
Lambe, Gen. Mgr.; H. L. Gerstenberger, Sales 
Mgr.; A. R. Briggs, Pur. Agt.; S. Cassey, Pub. 
Dir.; W. N. Goodwin, ChieiEngr. 
PRODUCTS: Instruments. 

WBBELCO INSTRUMENTS CO., 
847 W. Harrison St., Chicago, Ill. 

PERSOSNEL: L. W. Wheeler, Pres. & Gen. 
Mgr.; R. A. Schoenfeld, V. Pres. & Sales Mgr.; 
T. A. Cohen. V. Pres. & Chief Engr.; G. A. 
Wheeler. Secy. & Treas.; W. Flynn, Pur. Agt.; 
R. W. Murphy, Pers. Dir. & Pub. Dir. 
PRODUCTS: Instrummts. 

WHEELER REFLECTOR CO., 
275 Congress St., Boston, Mass. 

PERSONNEL: G. J. Henry, Pres.; R. Burrage, 
Trcas.; H. A. Barnes, Sales M~r.; 'Y· R. Jon~, 
Pur. ~t.; j. S. Sessler, Pub. D1r.; K. A. Sawm, 
Chief Engr. 
PRODUCTS: Airport equipment. 

DAVID WHITE CO:~ . 
315 W. Court tit., Milwaukee W1sc:.. 

PERSONNEL: C. Rothweiler, Pres.; C. J. OtJl'n, 
V. Pres.; T. Salzer. Seey. & Treas.; E. G. Lucke, 
Sales Mgr.; G. R. Flynn, Pur. Agt. . . 
PRODUCTS: Pilot balloon theodohte; Clino­
meter; Luminous compass. 

THE S. S. WHITE DENTAL MFG. CO., 
10 E. 40th St., New York, N. Y. 

PRODUCTS: Flexible shafts; Tab control 
assemblies. 

WHITE-RODGERS ELECTRIC CO., 
1209 Cass Ave., St. Louis, Mo. 

PERSONNEL: L. F. Bloug~, Pres.; J. A. Rod~ers, 
V. Pres.-Engrg.; C. Wh1te, V. Pres.-Pur., M. 
Hellman, Secy.; L. G. Rowe, Trcas. 
PRODUCTS: Controls. 

WHITEHEAD STAMPING CO., 
1661 W. Lafayette Blvd. Detroit, Mich • 

PERSONNEL: J. F. Whitehead, Pres.; T. C. 
Whitehead, V. Pres.; G. W. Schreck, Secy. 
PRODUCTS: Aluminum and steel washers; Cy­
linder deflectors, baffies, brackets; Shims; 
Starn pings. 

WHITING CORP. 
157th St. & Lathrop Ave., Harvey, Dl. 

PERSONNEL: H. D. Grant, Pres.; S. H. Ham­
mond, Exec. V. Pres.; H. W. Anderson, Avia­
tion Div. Mgr. 
PRODUCTS: Engine and propeller stands. hoists 
and dollies. 

• 
BAXTER D. WHITNEY&SON,INC., 

Winchendon Mass. 
PERSONNEL: .w. M. Whitney, Pres.; W. H. 
Morlock, v. Pres. & Gen. ¥f·: K. 0. Brown, 
Sales Mgr.; E. D. May, Chte Engr. 
PRODUCTS: Machine tools. 

THE WHITNEY CHAIN & MFG. CO., 
237 Hamilton St., Hartford, Conn. 

PERSONNEL: W. H. Whitney, Pres. & Gen. 
Mgr.; L. B. Reed, V. Pres.; P. C. Boyd, Scc:_y. 
& Treas.; V. A. Hanson, Sales MBr.; ]. p. 
McGrath, Pur. Agt.; C. H. Sweet, Pers. D1y.1· E. N. Bidwell, Pub. Dir.; W. H. C. Berg, Ch1e 
Engr. C 1 L-· d PRODUCTS: Bearings; ontro cualns ~n 
sprockets; Misc. engine equipment; Landmg 
gear equipment. 

WHITNEY SCREW CORP., Nashua, N. H. 
PERSONNEL: E. D. Sargent, Pres.; D. F. 
Jeffery, V. Pres.; A. L. Whitney, Treas. & Gen. 
Mgr.; L. P. Whitney, Sales Mgr. 
PRODUCTS: Wood screws. 

. .. ~ 



LLOYD, ROGERS & CO. 
Engineer 

MECHANICAL ENGINEERING 

T OOL ENGINEERING 

DESIGN 

PLANT CONVERSIONS 

Specia li t in Aircraft Tool Designing 

39 BROADWAY, NEW YORK , N.Y. 

Speci a li zing in MAGNE SI UM, 
ALU MIN U M, BRASS, ALLOY. 
BRONZE. and CO PPER cas t· 
in gs. St:rvices includ e sa nd-cas t· 
in g . mo ldin g. heat- treating. and 
machining. Co mpl ete X-ray Jab. 
o rato ry. Eng int:c rin g. Pauern s. 

W rit e or ll " ir e f o r D e f tt i! s 

AllOYS FOUnDRY, IU[. 
Offices: 403 Be•con Bld9 . • Found'Y ' 530 E. 2nd 

WICHITA , KANSAS, U.S. A . 

Bowling Groen 9-1358 

ENGINE COOLING 
RADIATORS 

• 
OIL COOLERS 

• 
The G&O Manufacturing Co. 

NEW HAVEN, CONNECTICUT 
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WICHITA WIRElPRODUCTS CO., 
624 E. Harry, Wichita, Kans. 

PERSONNEL: D. E. Varner. Owner; G. W. 
Hauck, Pur. Agt. 
PRODUCTS: Springs. 

WICO ELECTRIC CO., 
West Springfield, Mass. 

PERSONNEL: E. L. Stoughton, Pres. & Gen. 
Mgr.; K. A. Harmon, V. "Pres.; H. P. Streeter, 
Secy.; H. J. Bock, Treas.; G. ]. Lang, Sales 
Mgr.; A. L. Parker, Pur. Agt.; M. P. Allen, 
Pers. Dir. 
PRODUCTS: Airport equipment; Auxiliary j)OWer 
plants; De-icer equipment; Magnetos; Super­
chargers. 

EDWIN L. WIEGAND CO., 
7500 Thomas Blvd. Pittsburgh. Pa. 

PERSO~: E. L. Wlegan;l, Pres. & Gen. Mgr.; 
A. P. W1egand, V. Pres.; M. M. Greer, Seey,;. 
E. N. Calhoun, Treas. & Sales Mgr.; R. D. 
Allshouse, Pur. Nrt. ·b M. B. Holso_pple, Pers. 
Dir.; D. A. Wolff, Pu . Dir.; ]. McOrlly, Chief 
Engr. 
PRODUCTS: Electric heaters. 

WILBER & SON 
545 Mission St. San Francisco, Calif 

PERSONNEL: B. M. Wilber, Pres. ' 
PRODUCTS: Covers; Life saving equipment. 

THE WILBUR & Wll.LIAMS CO. Park 
Square Bldg,, 33 St. James Ave., Boston, 
Mass. 

PERSONNEL: ¥· E. Williams Pres. & Sales 
Mgr.; D. E. Wilb~, Treas. & Gen. Mgr.; P.R. 
Fainham, Pub. D1r. 
PRODUCTS: Paints, varnishes and finishes. 

WILKENING MANUFACTURING CO 
2000 S. 71st St., Philadelphia Ps '' 

PERSONNEL: F. W. Wilkening, Pres.;W. 'x. Lee, 
W. S. Loeb, V. J?res .. : H. E. Gerstley, V. Pres. 
& Treas.; C. W1lkenmg, Secy.; D. A. Cowhig, 
Gen. Mgr.; W. A. Clouser, Sales MfP:.; P. S. 
C9hen, Pur. ~·i W .. A. Kirkpatnck, Pub. 
D1r.; P. E. Fnena, Chief Engr 
PRODUCTS: Piston rings; Tools •. 

WILLARD STORAGE BATTERY CO 
246-286 E. l31st St. Cleveland 'b 

PERSONNEL: S. W. Rolph, Pres.; C. E. MU:Z.ray, 
V. Pres. & .Gen. Mgr.; C. H. Gibney, Secy.; 
I. K. Schna1tter1 Treas.; D. M. Allgood, Sales 
Mgr. ·bF. L. Kwow, Pur. Agt.; H E Evans 
Pub. ir.; L. E. Wells, ChietEngr' ' ' 
PRODUCTS: Batteries; Aluminum parts. 

WILLIS & GEIGER, INC., 
529 W. 42nd S!-,,New York, N. Y. 

PERSONNEL: B. W. Yiill1s, Pres.; P. P. Geiger, 
V. Pres.; H. W. Ge1ger, Secy, & Treas 
PRODUCTS: Electrically heated and oth~r flight 
clothing; Helmets; Face masks. 

WILLSON PRODUCTS, INC., 
Second & Washington Sts., Reading Pa. 

PERSONNEL: T. A. Willson, Pres., Gen. Mfir.. & 
Sales Mgr.; H. M. Hafer, V. Pres.; J. F. Clark, 
Secy.; F. S. Stump, Treas.; ¥·C. kider, Pur. 
Agt.; H. W. Werner, Pers. D1r.; B. M. Leavy 
Pub. Dir.; H. F. Shindel, Chief Engr, ' 
PRODUCTS: Protective clothing and equipment. 

WILMINGTON FmRE SPECIALTY CO., 
Wil.mlngton, DeL 

PKRSONNEL: J: W. Morris, Pres.; F. L. Ger­
hauser, V. Pres.; A. 0. Stehl, Secy;; M. L. K. 
Armstrong, Treas.i !f· M. Romig, :>ales l\fgr.; 
1. R. Quinn, Pur. ~t. 
l>RODUCTS: Bllllic materials and fabrications; 
Gaskets; Insulating materials; Fibre parts, 

H. A. WILSON CO:z. 
105 Chestnut :st., Newark, N. J, 

PERSONNEL: H. A. Wilson, Pres.; P. B. Pry, V. 
Pres.; P. 0. Williams. Secy.; P. E. Matsen­
backer, Asst. Treas. & Pur. Agt.; L. Brock, 
Sales Mgr .. BI-metals; A. N. Rohr, Sales Mgr., 
Electrical Contacts. 
PRODUCTS: Thermostatic bi-metals; Electrical 
and powder metal contacts; Silver-dad steel; 
Prec1ous metal coUector rings; .l'ncketed wire; 
Silver bearings; Silver steef shms; Contacts, 
wire and sheet silver and platinum: Tungsten 
contacts; Gold contacts and wire. 

WIL-X-M'F'G. CORP.~ 
29 Ryerson St., .asrooklyn, N. Y. 

PKRSONNEL: E. A. Reynolds, Pres. & Secy.; 
H. L. Gage, Exec. V. Pres.; R. L. Harrison, V. 
Pres.-Sales; G. A. Schwaninger, Treas. 
PRODUCTS: Fire extinguishers. 

WINCHESTER REPEATING ARMS CO., 
DIV. OF WESTERN CARTRIDGE CO., 
275 Winchester Ave., New Haven, Conn. 

PERSONNEL: F. W. Olin, Pres.;]. M. Olin, V. 
Pres.; S. T. Olin, Secy. & Treas.; T. I. S. Boak, 
Works Mgr.; & Chief Engr.; R. Wier, Jr., Sales 
Mgr.; ~C. Swanton\ Pur. Agt.; A.~· Snyder, 
Pers. D1r.; D. E. Whttelam, Pub. D1r. 
PRODUCTS: Flashlight batteries; Cabin heaters: 
Radiators; Copper and aluminum tubing; 
Oil coolers. 

WINTER BROTHERS CO., 
Kendrick St. Wrentham, Mass. 

PERSONNEL: J, E. Winter, Pres.; M. Winter, V. 
Pres.; C. C. Winter, Secy. & Chief Engr.; 
]. L. Cook, Treas., Gen. Mgr. & Sales Mgr.; 
G. F. Gardner, Pur. Agt.; H. B. Stringer, Pers. 
Dir. 
PRODUCTS: Tools. 

WIPE-ON CORP., 
105 Hudson St. New York. N.Y. 

PERSONNEL: R. B. Anderson, Pres.; D. C. 
Anderson, V. Pres. & Treas.; W. ]. Anderson, 
Secy.; R. G. Dooling, Gen. Mgr. 
PRODUCTS: Finishes and sealers for plywood; 
Plywood aircraft finishes; Paints, varnishes 
and finishes. 

THE WIREMOLD CO. 
Elmwood, P. 0.1 ¥Iarttord, Conn. 

PERSONNEL: D. H. Murphy, Pres.; J. D. 
Murphy, V. Pres.; W. D. BaU, Secy. & Sales 
Mgr.; L. S. Zahronsky, Treas:: G. M. Armor, 
Pur. Agt.; A. 0. LaDucer, Chtef Engr, 
PRODUCTS: Tubing. 

WITTEK MANUFACTURING CO., 
4305-15 W. 24th Pl. Chicago.! m. 

PERSONNEL: B. A. Tetzlaff, Pres.; l;. Tetzlaff, 
V. Pres., Gen. Mgr. & Sales Mgr.; H. E. Forde, 
Pur. Agt. R 11 PRoDUCTS: Hose clamps and hose fittings; o 
feeds and reel stands for punch presses. 



l IE ECTOR . E TIO 

FLUXES for ALL NEEDS 
e No matter how tough YOUR welding, brazing or silver soldering job may 
be, there's a Fluxine Flux to make perfect joints. There are 89 diFferent Fluxine 
Fluxes, each one scientifkally compounded for speciAc jobs. Write a full ex­
planation of your problems and Krembs will send a free sample of t.he proper 
Aux .. . . together with instructions for its u.se. State the metals to be joined, 
their gauge, composition, Anish, etc ., what t.he work is and the joining process 
you are using. If pos.sible, send an assembly or samples of the metals. Our 
recommendations will be based on 67 years of experience as consulting, braz­
ing and welding engineers and as t.he originators of non-bubbling, quick Rowing 
Auxes. 

Fluxine Fluxes meet U. S. Army, Navy and Air Corps specifications. Sub­
mit your Fluxing problem today. 

KREMBS 
AND CO. 

~ 666W ... Ohlo~. 
- . Chicago, Illinois 

- - • .--. . : · Chemists and Metal-=~ '"'""''""'"' 
GENERAL CONTROLS 
AIRCRAFT TYPE ELECTRIC VALVES 

Provide The Solution To 
Pilot Supervisory, Pressure 
and Temperature Problems 

Operate in any posit ioni 

unaffected by vibration or 
acceleration; save weight, 

spoce and tubing . Type 
AV-1 (shown) designed for 
engine priming, oil dilution 
and fuel control to heoters . 
Complete line includes air­
croft hydraulic valves ond 
high pressur e selector 
valves for oil services and 
pressures. Write for details'. 

Since the beginning of modern avia­
tion Wittek has been a producer of 
hose' clamps for that industry. Today 
Wittek Hose Clamps, known as the 
standard of the industry, are being used 
by the outstanding military aircraft 
and aircraft engine manufacturers. 

WITTEK~ 
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WOLF'S BEAD on. RBFIIUBG CO., 
Oil City, Pa. 

PERSONNEL: E. W. Chase~ ?res.t..A. W. Scott, 
V. Pres., Secy. &: Gen. Mgr.; !!<. E. Bellen, 
Treas.i. W. J. Scott, Pur. Agt.; B. H. Water­
bury, ~.-hief"Engr. 
PRODl7CTS: Fuels and lubricants. 

F. P. WOLL & CO., 
Church & Tacony Sts., Philadelphia, Pa. 

PRODUCTS: Curled hair. 

WOLVERINE TUBE DIV. OF CALUMET & 
· HECLA CONSOLIDATED COPPER 

CO., 1411 Central Ave:~ Detroit, Mich. 
PERSONNEL: V. D. Hanna, t>ecy, &: Treas.; 
0. Z. K;lop~, Gen: M.JJI'.; R. P. Mood}', Sales 
Superv1l!Or, R. H. Gill, Pur. Aa:t.b· D. D. Decker, 
Pers. D1r.;, J, A. Marshall, Pu • Dir.; J, W. 
Andrews, 1.-liief Engr. 
PRODUCTS: Terminals; Tubing and tube parts. 

J, W. WOOD ELASTIC WEB CO., 
Stoughton Mass. 

PERSONNEL: J. W. Wood, Pres.; P. Wood, V. 
Pres.; T. S. Walker, Secy.; K. A. Crimmins, 
Treas.; H. W. Denison, Gen. Mgr. 
PRODUCTS: Parachutes; Shock struts and cord. 

WOODWARD GOVERNOR CO. 
5001 N. Second St., Rocldord, m. 

PERSONNEL: I. C. Martin, Pres.&: Gen. Mgr.; 
H. W. Thorell, V. Pres. &: Sales M...JJI'. • R. W. 
Estell, V. Pres. &: · Chief Engr.; D. Sandell, 
Secy.; W. A. Ring, Treas.; A. H. Nielsen, Pur. 
Agt.; F. J. Crawford, Pers. Dir. &: Pub. Dir. 
PRODUCTS: Controls; Hydraulic controls and 
assemblies; Propellers and propeller parts. 

N. A. WOODWORTH CO., Femdale, Mich. 
AndPERSONNELS: N. A. Woodworth, Pres.; V. L. 

erson, ecy, 
PRODUCTS: Aircraft engine parts, 

WORCESTER PRESSED STEEL CO., 
100 Barber Ave.1 Worcester, :Mass. 

PERSONNEL: J, W. H1ggiJls Pres &: Treas · 
A. P. Hig!Pn!: V. Pres. & Seey.; T: P. Drape~: 
V. Pres. & Cie.n. Mgr.; C. c. Higgins, Sales 
M~rr. &: Pub. Du.; C. C. Fletcher Pur Agt • C 
~n:.olbrook, Pers. Dir.; W. Wemie, Chief 

PRODUCTS: Cold rolled strip steel; Cylinder 
de~ectors, baflles, brackets; Aluminum mag-
nesium and steel parts; Stampings, ' 

WORCESTER STAMPED METAL CO 
9 Hunt St. Worcester :Mass ·• 

PERSONNEL: F. E. Bil.J.ings, Pres. &' Treas · C 
F: ~arlstrom, V. Pres. & Gen. Mgr.; vi.' E: 
Billmgs, Secy. &: Pur. Agt.; S. P. Hull Sales 
Mgr, . ' 
PRODUCTS: Dust covers; Oil seals· Aluminum 
and steel parts; Shims; Stamp{ngs· Metal 
stamped parts. ' 

WORCESTER TAPER PIN CO,, 
47 LaGrange St., Worcester, Mass. 

PEas_oNNEL: F. J: Darcy, J?res, & Gen. Mgr.; 
E. H1rvonen, V. Pres.&: Ch1ef Engr.; P. Sibley 
St:cy., Treas., Sales Mgr., ~ur. Agt., & Pub: 
Du.; A. T. Warman, Pers. D1r, 
PRODUCTS: Steel parts. 

WORTHINGTON MOWER CO., 
StroudsburJl, Pa. 

PERSOlOlEL: E. R. Sawtelle, Pres. & Sales 
MBJ".; J .. I. Blair. V. Pres. & Chiei Engr.; C. 
R. Bensmger, Secy.; J. C. Rodewald, Treas.; 
W. U. Roulette, Jr .• Pur. Agt. 
PRODUCTS: Airfield gang mowers and tractors. 

WROUGHT WASHER MFG. CO. 
2100 South Ba1 St., Mllwa~ee, Wise. 

PERSONNEL: P. C. Doepke, Pres-.i. C. H. 
Disch, V. Pres. & Pur. 1\gt.; W. 1". Disch, 
Secy. & Sales Mgr.; J. A. Holzer, Treas.; C'. R. 
DoWdy, Chief E~. 
PRODUCTS: Stampmgs; Washers. 

WYMAN-GORDON C0.1 Worcester, Mass. 
PERSONNEL: H. G. St.aadard, Pres..i.. S. M. 
Havens, R. W. Stoddard, V. Prell.; C.~.-. Wino, 
Treas.; R. M. Powell. F. E. WellingtOn, Sales 
M~·LC· H. Beek, Pers. Dir.; J, H. Nelson, 
Chief J:;ngr. 

HlirveJ' DL 
PERSONNEL: ~. A. Crabbe, Pur. Agt. 
PRODUCTS: Forgings. 

y 

THE YALE & TOWNE MFG. CO., 
200 Henry St., Stamford, CoDD. 

PERSONNEL: W. G. Care:y, Jr., Pres.; J. A. 
Home, V. Pres.; P. Dunnmg, Secy, & Treas.; 
W. R. Hoyt, Gen. Mgr.; M. A. Miller. Sales 
Mgr.; A. B. Nordin, Jr., Pur. Agt.; J, Williams, 
Pers. Dir. 
PRODUCTS: Bushings; Pitt~; Hydraulic: 
controls and assemblies; M1sc. hardware; 
Aluminum parts; Refueling pumps; Lubricating 
pumps. 

THE YODER CO., 
SSOOWalworlhAve., Cleveland 0. 

PERSONNEL: C. M. Yoder, Pres.t· J. ):_ Lucas, 
V. Pres.;, H. 0. Yoder, Sec}'. & reas.; N. C. 
Rubin, ;:sales Mgr.; C. A. Elicker, Pur. Agt.; 
L. Morgan, Pers. Dir., A. P. Greene, Pub. Dir.: 
G. E. Ken tis, Jr., Chief Engr. 
PRODUCTS: Machine tools. 

YOUNG RADIATOR CO., 
709 Marquette St., Racine Wise. 

PERSONNEL: P.M. Young, Pres~ J. J. Hilt, R. 
Grant,,V. Pz:es.; W. H. SChleck,t>eC:l'· & Treas.; 
G. Ha1slma1er, Sales Mgr.; R. W. Baggott, 
Pur. AKJ:.; A. D. Lynch, Pers. D.ir.; R. M. Snow, 
Pub. Dir.; W. V. Astrup, Ch1ef Engr.; J. C. 
Shaw, Aircraft Products Engr. 
PRODUCTS: Ammunition boxes and counters; 
Heaters; Radiators; Supercharger inter-coolers; 
Control valves; Oil temperature regulators and 
valves; Ventilating and air conditioning equip­
ment. 

z 
ZENITH CARBURETOR DIY., BENDIX 

AVIATION CORP., 696 Hart Ave., 
Detroit :Mich. 

PERSONNEL: G. C. Fri~e, G!!f!. Mgr.i ~~·. C. 
Allan, Sales Mgr.; D. J, .M.artm, Pur. A81'·• R. 
W. Sloane, Asst. Chief Engr. 
PRODUCTS: Carburetors; Filters and strainers. 
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WYMAN-GORDON 
WORCESTER . MASS. • HARVEY. Ill. • DETROIT. MICH. 

Precision Machining 

of Aircraft Parts 

The fact thot over o long period of Years we 
hove been doing precision machine work 
for leading makers of automotive and air· 
croft engine parts testiAes, we believe, to 
our ability to serve you well, should you 
have a mochining problem difficult to solve. 
W rit e U s Conce rning Your Requirements! 

THE GOVRO-NELSON 
COMPANY -

1931 Antoinette Detroit, Mich. 

KOEHLER 
AIRCRAFT VAL YES 

Solenoid 
Oil Dilution 
Engine Primer 
Fuel Selector 

Oil "Y" Drain 
and 

Fuel Line Strainers 

ARMY AND NAVY 
STANDARD TYPES 

Koehler Aircraft Products 
Company 

814 Vermont Ave., Dayton, Ohio 
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ZIEROLD METALS CO., 
224 W. Orange Grove, Burbank Calif. 

P ERSONN EL : H . A. Zierold , O wnCt' ; E. 1. 
Zie.rold , Secy. ; F . A. D emshaw, P ur. Ag t. 
PRODUCTS: Aluminum and steel parts. 

DEALERS, DISTRIBU­
TORS, EXPORTERS 

AND SHIPPERS 

EDWIN D . ALLMENDINGER, 
15 Moore St., New York, N.Y. 

AIRCRAFT EXPORT CORP., 
30 Rockefeller Plaza, New York, N.Y. 

AMERICAN EASTERN CORP., 
30 Rockefeller Plaza, New York, N. Y. 

AVIATION EQmPMENT & EXPORT, INC., 
25 Beaver St., New York, N. Y. 

AVIQUIPO, INC .. 
25 Beaver St., New York, N. Y. 

CHARLES H. BABB CO., Grand Central Air 
Terminal, Glendnle, Calif. 

BAKER STEEL & TUBE CO., 
955 S. Alameda St., Los Angeles, Calif. 

BARR SHIPPING CORP., 
25 Broadway, New York, N. Y 

E T I 

BENDIX E XPORT DIY. OF BENDIX A VlA­
TIO N CORP., 30 Roekefe ll e r Plow, 
N ew York. N. Y. 

BLUEFRIES-NEW YORK. INC., 
44 WhitehnU S t. , New Yo rk ~....,N. Y. 

CALIFORNIA PANEL & VEN'EE t< C0.1 955 Aln.m edo St. , Los Angeles. CoiJ f. 
CAMPBELL HARDWARE & SUPPLY CO., 

108 Firs t A":!.+.S. , S ent'Ue, Wash. 
CHINA AlR.MOTt v.r:, CO., 

4·44 MadJs on Ave., N ew York,~. N. Y. 
CURTISS EXPORTS DIY. OF !,lTRTISS­

WRIGHT CORP., 30 R ockefe lle r Plnzo , 
N ew York, N. Y 

GILLIES AVIATION CORP., 
Bet.hpage

6
N. Y. 

]. V. W. CORP RATION 
1100 Raymond Blvd., N ewark, N. ]. 

MIRANDA BROTHERS, INC .• 
6 E. 4.5t.b St. New York N. Y. 

NORTHWEST AL'R SERVICE, INC., 
Boeing Fi e ld.~., S e:HUe, Wash. 

ROY IV- SHIPPLNu CO .. 
21 P earl St. , New YorkJ..!!: Y. 

STANDARD AIRCRAFT EQu tt' MENT CO., 
Rooseve lt Fie ld, Mineola , N.Y. 

TRI-AMERICA~A.IRCRAFT CORP., 
Grnybor Brdg., New York, N. Y. 

UNITED AIRCRAFT EXPORT DIY. OF 
UNITED AIRCRAFT CORP., E . Hart-
ford, Conn. • 

THE VIMALERT CO., LTD., 
8 07 Garfield Ave., J ersey Ci ty, N . ]. 

SINCE 1919-

We hove grown with Wcn·tern Industry 

TODAY-

We can meat tho incra.uing 

WARTIME DEMANDS FOR 

MATERIALS HANDLING SYSTEMS 

Repreumting: 

• CLEVELAND TRAMRAIL COMPANY 

• SERVICE CASTER & TRUCK COMPANY 

• 
SPENCER & MoRRIS 

ENGINIDIS-DESIGNERS-CONTIIACTORS 

MANUFACTURERS OF MATDUALS HANDLING SYSTEMS 

56-49 Athambra Avenue Los Angeler, California 



DIRE 'T kY 'E TI 1\ 

27/feflr5 OF CONTINUOUS SERVICE 

TO THE AIRPLANE EXPORT TRADE 
* • • • • - * 

INTERNATIONAL SHIPPING AGENTS ............ 
Complete Facilities Arranging, Dismantling, Boxing, 

Forwarding, All Risk Insurance 

Mercury's products for de­

greasing, cleaning, strip­
ping, deoxidizing and other 

surface-conditioning of 
aircraft metals work safely 
three times faster than 
anything else you've ever 
used and last longer. A 

request on your letter­

head will bring complete 

details. 

N£HCURY 
cCIIEM/C.,I'/L =COMPANY, ::INC. 
D£TROIT MICHIGAN 

2706 DAVID STOTT BUILDING 

NUMBERALL 
NUMBERING MACHINES 

For stamping 
Figures and 
Letters into 

Metal, Fibre, 
etc. 

SPEED UP and 
IMPROVE 
MARKING 
Furnished in 

Sius 
1 /32" to 3/S" 
With Three to 

Twenty Wheels. 
All the 

Airplane 
Manufacturers 

use our 
Machines for 

marking 
PARTS. 

Write us for 
Catalog. 

NUMBERALL STAMP a TOOL CO., INC. 
Huguenot Park, Staten Island, N. Y. 
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AERONAUTICAL CHAMBER OF COMMERCE 
OF AMERICA, INC. 

Shoreham Building, Washington, D. C. 

Officers 
President, James P. Murray .......•...........•....... Vice President, Boeing Aircraft Co. 
First Vice President, J. Carlton Ward, Jr •...... President, Fairchild Enwine and Airplane Corp. 
Second Vice President, C. S. Jones ..•........•.......... Casey Jones School of Aeronautics 
Secretary, Frank N. Fleming .•.....•........................... Douglas Aircraft Co., Inc. 
Treasurer, John E. P. Morgan ..•..•.............................. Aeronca Aircraft Corp. 

Piper Aircraft Corp. 
Taylorcraft Aviation Corp. 

Governors 
Carll. Friedlander* ............................................. Aeronca Aircraft Corp. 
Rudolph H. Deetjan ................................. The Aviation Corp., Lycoming Div. 
Fred R. Neely* ..................................................... Bell Aircraft Corp. 
Charles Marcus* ................................................ Bendix Aviation Corp. 
James P. Murray ..•................................................ Boeing Aircraft Co. 
John K. Montgomery ................................. Consolidated Vultee Aircraft Corp. 
J. A. B. Smith* .....•............................................ Curtiss-\Vright Corp. 
Frank N. Fleming •.•......................................... Douglas Aircraft Co., Inc. 
J. Carlton Ward, Jr ................................... Fairchild Engine & Airplane Corp. 
C, S. Jones ........................................... Casey Jones School of Aeronautics 
J. T. Hartson* ................................................ The Glenn L. Martin Co. 
A, T. Burton ............................................ North American Aviation, Inc. 
H. W. Cohu* .......•••.•.•...••..•.••........................•. Northrop Aircraft, Inc. 
Thomas A. Morgan .•........................................ Sperry Gyroscope Co., Inc. 
Raycroft Walsh .•....•.....•.•................................... United Aircraft Corp. 

* Executive Committee. 

Staft of the Chamber 
General MlllUiger ..................................................... Irving H. Taylor 
Manager;Traffic Department ........................................ Harry R. Brashear 
Acting Manager, Technical Department ................................ Eugene yv. Norris 
Asst. Manager, Technical Department .................................. J. H. S1debottom 
Manager, Economic Development .......................................... J. H. Payne 
Manager, Information Department ....................................... Scott Hershey 
Asst. Manager, Information Department .............................. Albert \V. Clayton 

INSTITUTE OF THE AERONAUTICAL SCIENCES 

rsos RCA Building West, 30 Rockefeller Plaza, New York 

Officers for 1943 
~!esi~ent:d .......................................................... Hugh L. Dryden 
V~ce pres~den~ .............................. : . ........................... J. L. Atwood 

!Ce pres!den ........................................................... E. R. Breech 
V1ce res1 ent... . . . . . . . . . . . . . . . . . Sherman M. Fairchild 
Vice President. . . . . . . . . . . . . . . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · E l D 0 b 
Executive Vice President ...... ·. ·. ·. ·. ·.·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. i.~st:: D. ·Ga~cfu~~ 
Treasurer •....................................................... Elmer A. Sperry, Jr. 
Secretary ..•..•..................................................... Robert R. Dexter 

P. R. Bassett 
W. A. M. Burdon 
Charles H. Colvin 
R. T. Goodwin 

Council Members for 1943 
L. S. Hobbs 
C. S. Jones 
Roger Wolle Kahn 
W. Wallace Kellett 

James H. Kimball 
John C. Leslie 
R. D. MacCart 
Arthur Nutt 
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A Great New Plant-Producing 
Drop Forgings for Aircraft 
The unprecedented demand for dependable drop forged parts for 
America's planes caused Kropp Forge Company to establish an affiliate 
-Kropp Forge Aviation Company-with a n ew plant for the produc­
tion of aircraft drop forgings exclusively. 
This plant is the most xpodern of its kind, and has four times the 
previous Kropp drop forging capacity. The high standards of aircraft 
builders are being rigidly adhered to, including Magnaflux inspection. 
All heating and heat-treating operations are under complete laboratory 
control. The machine shop is equipped for die sinking and every phase 
of metal working. 
With over a hundred years of forging experience behind it, this plant is 
turning out a record volume of tough drop forgings for wing, strut, 
engine, fuselage , linkage mechanism, landing gear and bomb rack 
parts. 
The inquiries of plane and 
upset forgings for aircraft 
Company. 

engine builders are solicited. Hammer and 
builders are available from Kropp Forge 

Member of the A.C.C.~A a A . I. /.:J 
~- -~t. -- '1fJJUd;ion LO. 

=OOSEVELTR ~HICAGO 
Engineering Representatives In Princioal Cities 

@ 



648 DIRECfORY SECTION 

MANUFACTURERS AIRCRAFT ASSOCIATION. INC. 
30 Rockefeller Plaza. New York 

OfBcers 

1943 • 
S. S. Bradley •....•...•.•...................••••................ Chairman of tbe Board 
Frank H. Russell •..•...•.................••......................••.•...... President 
Edgar N. Gott ...•••.............................••.................... Vice President 
Ro6ert E. Gross ........................................................ Vice President 
Joseph T. Hartson .•.................................................... Vice President 
J. H. Kindelberger .•..•.......................•..•..•....•..........•... Vice President 
Jo'tn M. Rogers........ . . . . . . . . . . . . . . . . . ....••....................... Vice President 
William E. Valk ................................•.....•................. Vice President 
E. E. Wilson ...................................•........•.............. Vice President 

. James P. Murray ............................•........••....•............... Seaetary 
Clayton J. Brukner .................................•...............•....... Treasurer 
John A. Sanborn ..•....................... Asst. Treas., Asst. Secy., and General Manager 

Directors 
~ S. Bradley •.....•...............................•....•....•.. Chairman of tbe Board 

layton J. Brukner ...............................•........••.. \Vaco Aircraft Company 
A. T. Burton .•...•.•.................................... North American Aviation, I!!c. 
Charles H. Chatfield .•..........................•........... United Aircraft CorporatiOn 
~rank N. Fleming .•.......•..................•......... Douglas Aircraft Company, I!lc. 

• Sumner Ireland ....................................... Lockheed Aircraft Corporation 
George D. Jones .......•................................ The Glenn L. Martin Company 
James P. Murray .•....•...................................... Boeing Aircraft Com~y 
R. S. Pruitt ••.•..••............................ Consolidated Vultee Aircraft Corporation 
~rank H. Russell ....•............................................•........• Presid~nt 
Ra illiam E. Valk •.•...•..................................... Curtiss-Wright Corporation 

y P. Whitman •.••...•..................................... Bell Aircraft Corporation 

NATIONAL AERONAUTIC ASSOCIATION OF U. S. A. 
1025 Connecticut Ave., N. W. 

Washington, D. C. 

UDited States Representative of Federation Aerouutlque IntematioD&le 
Govemlng Body for Sporting Aviation in the United States 

OfBcers 
~esid:-nt. Vi .. p .................................................... Gill Robb Wilson 
v· e~ IVt.;d 1'f resident and Treasurer ..•.......................•.•. William P. Redding 
Vice pres!dent .••.••.••••..••.•..•........• ; .........•.........•...... Harry K. Coffey 
V. ce pres!dent. · • • · • · ....••••.....•.•.........•..................... William R. Enyart 

1ce res1 en . • • • • • . . • · James R Graham 
Secretary· · ·. · ........ :: ... · .. · · • .. · · · · · · · • • · · · · · · · · · · · · · • · · · · · · · · · ·Wayne W Parrish 
Gen alCo l ·······································:·: . er unse .••.•..•....•••.......••.•••.................•. William P. MacCracken 

J. Lee Barrett 
Thomas H. Beck 
W. W. Brinckerhoff 
Harry A. Bruno 
Stanley C. Draper 
Arthur S Dudley 
Carl Hinton 
Earle L. Johnson 

Board of Directors 
John H. Jouett 
Roger Wolle Kahn 
A. I. Lodwick 
George B. Logan 
C. R. Mooney 
Rudy C. Mueller 
I.S.Randall 
Laurance S. Rockefeller 

Asa Rountree, Jr. 
William B. Stout 
C. C. Thompson 
Frank A. Tichenor 
Stanley T. Wallbank 
J. Howard Wilcox 
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'Who will design the 
Big Planes of tomorrow? 

PREDlCTJO of 500-ton planes to fly 
goods a.nd passengers around the world 
are b ed oo ound engineering princi­
ples. ircraft Design i a field wh ich of­
fers great rewa rd - today and tomorrow. 
Our chool fearure complete cour e in 
Aircraft D e ign a nd Construction for 
both m n a 11d 11'0111 11. Inquiries welcomed. 
N ow i the time to prepare for your A v ia­
cion Career. 

ACADEMY OF AERONAUTICS 
LaGuardia Field, N.Y. 

(Efficit ll()' Bannt r Firs t Distrirt 
Army Air Forcts) 

CASEY JONES SCHOOL OF AERONAUTICS 
1100 Raymond Boulevard. Newark, N.J. 

Training th < Kty \ l nz of th< Future iu A t'ia tion 

S. S. WH.ITE 
FLEX I B L'E 
SHAFTS 
~ 

Combinations of Fluib le Shafh, Fluible 
Cuing• and Fitt lng1 for all A ircr e ft u .. , 
induding tho fo llowing: 

REMOTE CONTROL-
of Rad io Tra nsmittcn, Re ceivers, loopt, R .. h. 
Tabs, Cowl Raps, Bon~ lnd ie.a ton, Bomb Sighh, 
Hea ting Reg itlen, A ir Conditioning and a ll 
other equipment requiring remote cont rol. 

for Techometen, Fuel PumF•· Variable Piteh 
Propeller Governors,· Ammunit ion Rounds 
Counters, Windshield Wipen and oil other 
driven apparatus. 

FULL ENGINEERING COOPERATION 

S. S. WRITE 
The S. S. While Dental Mlq. Co. 

INDUSTRIAL DIVISION 
Department Y. 10 Eaat 401h St., New York. N.Y. 

L -2 A RMY AIR FORCES 

TODAY-Taylorcr ait "Grasshoppers", 
Eyes of t he Artille r y . 

TODAY-Tny lorcrnft TG-6 Gliders, 
Training Co mmandos of the 
Ai.r. 

TO]I[ORROW-Tnylorcraft will build 
YOUR P eacetime Pleasure 
Pla.ne. 

~-tTAYLORCRAFr:-i77 
TAYLORCRAFT AVIATION CORP. 

Alliance Ohio. 
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SOCIETY OF AUTOMOTIVE ENGINEERS, INC. 

20 West Joth St., New York 

Officers for 1943 
President ................................................................. l-Iac Short 
Vice President (Rep. Aircraft Engrg.) ...................................... John G. Lee 
Vice President (Rep. Aircraft-Engine F.ngrg.) ....................... ~. . . . . S. K. Hoffman 
Secretary and General Manager ...................................... John A. C. Warner 

The Council 
Grover C. Wilson, Vice President W. S. James, Councilor 
W. M. Holaday, Vice President J. V. Savage, Councilor 
R. E. Cole, Vice President T. P. Wright, Councilor 
G. J. Monfort, Vice President N. P. Petersen, Councilor 
Arnold Lenz, Vice President C. G. A. Rosen, Councilor 
C. G. Krieger, Vice President J, C. Zeder, Councilor 
A. M. Wolf, Vice President David Beecroft. Treasurer 
E. W. Allen, Vice President A. T. Colwell, Past President (1041) 

A. W. Harrington, Past President (1942) 

Aeronautic Committees 
Ajrcraft Activity Committee ..................................... John G. Lee, Chairman 
Aircraft Engine Activity Committee ............................ S. K. Hoffman, Chairman 
Standards Committee 

Aeronautics Division ........................................ Arthur Nutt, Chairman 
Aircraft Engine Subdivision .............................. C. E. Mines, Chairman 
Aircraft Access. & Equip. Subdivision ............... William Littlewood, Chairman 
Aircraft Engine Propeller Subdivision ..................... Erie Martin, Chairman 
Aircraft Materials & Processes Coordinating Subdivision ... J. B. Johnson, Chairman 

Aircraft Engine Materials & Processes Committee ...... B. Clements, Chairman 
Airframes Materials & Processes Committee ......... L. D. Bonham, Chairman 
Aircraft Accessory Materials & Processes Committee .. N. E. Woldman, Chairman 

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 

29 West 39th Street, New York 

Aviation Division, Executive Committee 

~:c'::~~ .. : :::::::::::::::.·::::::::::::::.·:::::::::.·.·.·:::::::::.·.·::.·.·:.']. ·:: t~~~ 
E. E. Aldrin A. R. Stevenson, Jr. J. M. Clark 

AIR TRANSPORT ASSOCIATION OF AMERICA 

ISIS Massachusetts Ave., N. W. 

Washington, D. C. 

Officers 
PV~esidpent :d· .......•..•.•...•.•...•.•.••.••.•••••••..••..••...•.....•. Edgar S. Gorre 

Ice res1 ent............ C E Woolman S t dT ............................................. . 
ecre aryan reasurer .............................................. Fowler W. Barker 

G. T. Baker 
Jack Frye 

Directors 
Croil Hunter 
J. W. Miller 
0. M. Mosier 

W. A. Patterson 
E. V. Rickenbacker 

I 
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DIRECTORY SECTION 651 

AVIATION'S MOST DISTINGUISHED 
SUHOOL OF AERONAUTIUS 

' r ,, 
.... 

SPECIALIZING IN 

IN 

. AERONAUTICAL ENGINEERING 
AND 

MASTER AVIATION MEUHANIUS 

C:UR1 .. 11S.I ~ WRIJ~HT 
1fttC:I~ Mill CAlL. • IIIIIJ'TI'I .. UTE 
GRAND CENTRAL AIR TERMINAL • 1230 AIRWAY • GLENDALE <LOS ANGELES) CAllfiiRNIA 
UNDER PERSONAL SUPERVISION OF MAJOR C. C. MOsniY, OY(II(R. SIIICE OS ESTABUSIIMDIT IN 1129 

CONTRACTOR TO THE 
U. S. ARMY AIR FORCES 

... 
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U.S. ARMY AIR FORCES, WAR DEPARTMENT 

Washington, D. C. 
Henry L. Stimson, Secretary of War 

Robert W. Patterson, Under Secretary of War 
Robert:\. J.ovett, Asst. Set.Tetary of War for .\ir 

Ann;v. Air Forces • 
April 1, 194-J 

Commanding General, Army Air Forces ........................... Gen. Henry H. Arnold 
Chief of Air StafF ......................................... Major Gen. G. E. Stratemeyer 
Assistant Chief of Air StafF .................................. Brig. Gen. T. J. Hanley, Jr. 
Assistant Chief of Air Stall (A-1) ..................................•. Col. F. T. Davidson 
Assistant Chief of Air StafF (A-2) ...............................••... Col. E. P. Sorensen 
Assistant Chief of Air StafF (A·J) ..................................... Col. R. W. Harper 
Ass!stant Chief of Air Stall (A-4) ..................................... Col. R. H. Ballard 
Ass!stant Ch!ef of A!r ~tall. Oper. Plans ......................... Brig. Gen. 0. A. Anderson 
Ass!stant Chief of A1r Stall, Prog. Planning ............................. Col. A. L. Moore 
AssiStant Chief of Air Stall, Mang. Control .............................. Col. B. E. Gates 
Troop Carrier Command ........................................ Brig. Gen. F. S. Borum 

Stout Field, Indianapolis, Ind. 
Tech. Training Command .................................... Major Gen. W. H. Weaver 

Knollwood Field, N. C. 
Air Service Command ......................................... Major Gen. \V. H. Frank 
Air ·Transport Command ...................................... Major Gen. H. L. George 
Materiel Command ............................................ Major Gen. 0. P. Echols 
Flying Training Command .••.............................. Major Gen. Barton K. Yount 

Texas & Pacific Bldg., Ft. Worth, Tex. 
Proving Ground Command ....................................... Brig. Gen. G. Gardner 

Eglin Field, Valparizo, Fla. 
Director of Air Traffic and Safety ................................... Col. S. R. Harris, Jr. 
Director of Miliquy Requirements ........................ Major Gen. Davenport Johnson 
Director of Air Defense ................................•.............. Col. G. P .. Saville 
Director of Bombardment .......•.............................• Brig. Gen. E. L. Eubank 
D!rector of Ground Air Support .................................... Col. D. M. Schlatter 
Drrector of Base Services ....................................... Brig. Gen. L. P. Whitten 
D!rector of War Org. & Movement ............................... Brig. Gen. F. W. Evans 
D!fector of Individual Training ................................... Brig. Gen. L. S. Smith 
R!rector of Technical Services .............................. Brig. Gen. H. M. McClelland 
D rrector of Photography .......................................•...... Col. M. W. Kaye 
D!rector of Weather ..........•................................ Col. Don z. Zimmerman 
D!fector of Personnel. ............................................•.. Col. J. M. Bevans 
A ~ector of Communications ........................................ Col A. W. Marriner 
A!'" 1Inspector .•.................................................... Col. J. F. Whiteley 
Airr Sudge Advocate ............................................... Col. E. H. Snodgrass 
B rdg urgeodF". · · · · · · .................................... Brig. Gen. David N. W. Grant 

u et an 1scal. ............................................. Col. A. W. Martenstein 

AVIATION WRITERS ASSOCIATION 
c/o Air Tech, 545 Fifth Avenue, New York, N. Y. 

Officers 
P~esident; ... · .. · · · · · · • • · ............................................... Sloan Taylor 
V1ce Pres~dent ... · · · · · .. · ..•..................................... George E. Haddaway 
Vice Pres1dent and Treasurer ......................................... C. B. F. Macauley 
Secretary •....... · · · · ... · ........................................ William S. Friedman 
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REPUBLIC P-47 THUNDERBOLT 

HIGH-ALTITUDE FIGHTER 

of the U.S. ARMY AIR FORCES 

BBPUBLIC AVIATION 

~ 
~ 

REPUBLIC AVIATION CORPORATION 

FARMINGDALE, LONG ISLAND, N.Y., U.S.A. 
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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 
rsoo New Hampshire Avenue, N. W., Washington, D. C. 

Laboratories, Langley Field, Va.; Moffett Field, Calif.; Cleveland, 0. 
Created by act of Congress approved March .J, I9IS, for the supervision and direction of 

the scientific study of the problems of flight. It!' membership was mcreased to 15 by act ap­
proved M~cb 2, 1939· The members are appointed by the President, and serve as such without 
compensation. 

Jerome C. Hunsaker1 Sc.D. (Chairman), 
Massachusetts Institute of Technology, 
Cambridge, Massachusetts. 

Lyman J. Bri~, Ph.D. (Vice Chairman), 
Director, National Bureau of Standards. 

Charles G. Abbot, Sc.D., Secretary, Smith­
sonian Institution. 

Henry H. Arnold, General, Commanding 
General, Army Air Forces. 

Georg~ J. Mead, Sc.D., West Hartford, Con- · 
necticut. 

Vannevar Bush, Sc.D., President, Carnegie 
~titution, Washington, D. C. 

William F. Durand, Ph.D., Stanford Univer­
sity, California. 

Oliver P. Echols, General, Army Materiel 
Command, Army Air Forces. 

William A. M. Burden, Special Assistant to 
the Seaetary of Commerce. 

Sydney M. Kraus, Rear Admiral, Bureau of 
Aeronautics, Navy Department. 

Francis W. Reichelderfer, Sc.D., Chief, U.S. 
Weather Bureau. 

JohnS. McCain, Rear Admiral, Chief, Bureau 
of Aeronautics, Navy Department. 

Edward Warner, Sc.D., Civil Aeronautics 
Board. 

Orville Wright, Sc.D., Dayton, Ohio. 
Theodore P. Wright, Sc.D., Aircraft Branch. 

War Production Board. 

George W. Lewis, Sc.D., Director of Aeronautical Research. 
John F. Victory, LL.M., Secretary. 

Edward H. Chamberlin, Assistant Secretary. 

Henry J. E. Reid, Engineer-in-Charge, Langley Memorial Aeronautical Laboratory, Langley 
Field, Virginia. 

Smith J. DeFrance, Engineer-in-Charge, Ames Aeronautical Laboratory, Moffett Field, 
California. 

Edward R. Sharp, Administrative Officer, Aircraft Engine Research Laboratory, Cleveland, 
Ohio. · 

POST OFFICE DEPARTMENT AIR MAIL SERVICE 

Washington, D. C. 
Postmaster. General ...........................................•....... Frank C. Walker 
Second Assistant Postmaster General. ................................. Smith W. Purdum 

Domestic Air Mail Service: 

Superintendent .................................................... Roy M. ~artin 
Assistant Super!ntendent.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . !lcant 
Assistant Super!ntendent, New York, N. Y ............................. W. H. N1chols 
Assistant Super!ntendent, Chicago, Ill .................................. R. E. Pollard 
Assistant Super!ntendent, Atlanta, Ga .................................. R. S. Burgess 
Assistant Super~ntendent, Fort Worth, Tex ............................. A. C:· Hodges 
Assistant Supermtendent, San Francisco, Calif.. . ................... A. 0. Willoughby 

Director of International Postal Service. : . ............................ George H. Grayson 

' 
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•I 
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A it imete r s 
Suct ion G auges 
A i r s pee d Ind ic a tors 
Manifo ld Pressure G auges 
B ime t a l S t rut Th ermo m ete r & 
Mo t o r Cool a nt The r mo m e t e r s 
Gun F ir in g Mech a n is m G a ug es 
O il T e mp e r a ture The rmo me ters 
C arbure tor T e mp e r a ture The rmo m ete r s 

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 

De - Icer Ga uge s 
H ea t ing Sys t e m G a uge s 
Eng in e Ga ug e Un its 
O il Pre ss u re G a ug es 
Ai r Pre ss ure Ga uge s 
La nd ing Gea r G a ug es 
Fuel Qu a nt it y G a uges 
Fue l Pres sure Ga ug es 
Ic e Wa rn ing Ind ic ators 

SocoNY- vACUUM 
OIL co./ INc./ a leader 
in the developing and re­

fining of aviation Fuels and 

oi ls1 is proud of the part it 

plays to help 

"KEEP 'EM FLYING" 
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BUREAU, OF AERONAUTICS, U.S. NAVY 
Washington, D. C. 

Frank Knox, Secretary of the Navy • 
James V. Forrestal, Under Secretary of tbe Navy 

Artemus L. Gates, Assistant Secretary of the Navy for Air 
Ralph A. Bard, Assistant Secretary of the Navy 

Chief of Bureau ...••••...................................... Rear Admiral J. S. McCain 
Assistant Chief of Bureau ...............................•.. Rear Admiral Ralph Davison 

U.S. DEPARTMENT OF COMMERCE 

CIVIL AERONAUTICS ADMINISTRATION 

Washington, D. C. 

Jesse H. Jones, Secretary of Commerce 
Wayne C. Taylor, Under Secretary of Commerce 

William A.M. Burden, Special Aviation Assistant to the Secretary of Commerce 

Administrator of Civil Aeronautics ..................................•. Charles I. Stanton 
Deputy Administrator ••...•...........••..........................•.. John E. Sommers 
Executive Officer .•••••.............................................. A. E. Stockburger 
General Counsel ..•.•.••................................................. \Vebb Sbadle 
Director of Information and Statistics (Acting) ...................•.......... Fred Hamlin 
Director of Federal Airways .............................................. T. B. Bourne 
Director of Safety Regulation .............................................. Fred Lanter 
Director of Airports ................................................... C. B. Donaldson 
~ecutive Director of Training ...................................... R. McLean Stewart 
Darector of War Training Service ........................................... J.P. Morris 

Regional Managers 
Region I New York, N. Y ................................................ (vacancy) 
Region II Atlanta, Ga ..••......................................... W. M. Robertson 
Region III Chicago, Ill .................................................. H. R. Neely 
Region IV Fort Worth, Tex .............................................. L. C. Elliott 
~e!!on ~ ~nsas City, Mo .............................................. W. E. Kline 
Re!!on VII Santa Monica, Calif ........................................... H. A. Hook 
R e!!on VIII eattle, Wash ................................................. Paul Morris 

egaon Anchorage, Alaska .......................................... M. C. Hoppin 

AIRCRAFT OWNERS AND PILOTS ASSOCIATION 
National Service Office ..•........................ Carpenters Building, Washington, D. c. 
P~esident .......•..•....................................•...•. C. Townsend Ludington 
Vace President ..................................................•... Philip T. Sharples 
Secretary .............................................................. Alfred L. Wolf 
Treasurer ........................................................ Laurence .P. Sharples 

-.1 

.... ..J.. .. 
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EDO FLOAT GEAR 

EDO AIRCRAFT CORPORATION 
1::f Manufacture rs of all-metal seaplane floats and float gear for military, commer- --/::r 

cial and private aircraft. Contractors to the U. S. Navy and Foreign Air Forces. 

418 SECOND STREET, COLLEGE POINT, NEW YORK, U. S. 'A. 
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U. S. DEPARTMENT OF COMMERCE 
WEATHER BUREAU 

Wa11hington, D. C. 
Chief of Bureau .................................................. ,.p_ \V. Reichelderfer 
Executive Assistant for Scientific Services ..................................... C. F. Sarle 
Special Assistant for Technical Services ..................................... D. M. Little 
Chief, Instrument Division .......................................... \Vm. R. Thickstun 
Chief, Synoptic Reports and Forecasts Division .........•.................. 1. R. Tannehill 
Acting Chief, Station Operations Division .................................... J. R. Lloyd 

Regional Directors 
Region I Flushing, N. Y ........................................... Walter J . .Moxom 
Region II Atlanta, Ga .••••.•......................................... Glen JeBerson 
Region III Chicago, m ............................................... Vincent E. Jakl 
Region IV Fort Worth, Tex ............................................ Erie L. Hardy 
Reg!on V Kansas City, Mo ............................................ John A. Riley 
Reg~on VI San Francisco, Calif. ......................................... E. H. Bowie 
Reg!on VII Seattle, Wash. {Boeing Field) ................................... J. C. Smith 
Reg~on VIII Anchorage, Alaska .•.................................... Stephan Lichtblau 

Forecast Centers 
Airway Forecasts 

Atlanta, Ga. La Guardia Field, N.Y. 
Fort Worth, Tex. Seattle, Wash. 

Airway atul General W eaJher Forecasts 
Albuquerque, N. Mex. San Bruno, Calif. 
Billings, Mont. Washington, D. C. 
Burbank, Cali£. Anchorage, Alaska 
Chicago, Dl. Fairbanks, Alaska 
Denver, Colo. Juneau, Alaska 
Kansas City, Mo. Nome, Alaska 
Salt Lake City, Utah Honolulu, '_r. H. 

Get1eral W eallter Forecasts 
. Boston, Mass. Jacksonville, Fla. 

Hurricane Forecasts 
San Juan, P. R. 

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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EVERYTHING IN 
FOR 

coMMUNICATIONS-ysTEMS TO SINGLE PARTS-

c oMPLETES 
FROM 

Grea ter certainty that a flier's message 
wi ll get through to his base is provided by 
throat microphones- a pair of tiny, com­
pact "mikes" that fit snugly against the 
throat. Words are transmitted directly 
from the vocal cords, ungarbled by roar 
of engines and guns or other outside 
noises. The voice alone goes through! 

This is just a single example of the wide 
range of products made by Kellogg for 
aviation communications in planes and at 
ground stations. Among them are tele­
phone and radio earphones; hand, palm 
and throat microphones; jack and control 

boxes; jacks and plugs; multi-contact 
plugs and sockets; capacitors and other 
components for communication equip­
ment. In addition, Kellogg produces 
complete telephone systems, telephone 
and telegraph sets and many other related 
products for other branches of the Armed 
Forces. 

Whatever your requirements for com­
municati on equipment or parts may be, 
you will find Kellogg fully qualified to 
work with you. Take advantage of the 
engineering skills, advanced manufactur­
ing methods, production facilities, and 
experience of this 46-year old firm. 
Write , wire or phone the Kellogg Indus­
trial Sales Department. 

KELLOGG SWITCHBOARD & SUPPLY CO., 
6650 So. Cicero Avenue, Chicago, Ill. 
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THE AIRCRAFT WAR PRODUCTION COUNCIL, INC. 

7046 HoUywood Blvd., Los Angeles, Calif. 

Board of Directors 

Harry Woodhead ..................................... Consolidated Aircraft Corporation 
Donald W. Douglas .................................... ~ ..... Douglas Aircraft Company 
Robert E. Gross ......................................... Lockheed Aircraft Corporation 
]. H. K.indelberger ....................................... North American AviatiOn, Inc. 
LaMotte T. Cohu ............................................... Northrop Aircraft, Inc. 
T. Claude Ryan ........................................... Ryan Aeronautical Company 
Courtlandt S. Gross .......................................... Vega Aircraft Corporation 
G. M. Williams ................................................... \'ultee Aircraft. Inc. 

John C. Lee: ........................................................ General .1\Ianager 

Committees 

PRODUCTION DIVISION 

Advisory Committee on Production 
R. B. Parkhurst ...................................... Consolidated Aircraft Corporation 
Frederick W. Conant ........................................ Douglas Aircraft Company 
R. A. Von Hake ......................................... Lockheed Aircraft Corporation 
H. R. Ra~or •.......................................... North American Aviation, Inc. 
Paul Buc ncr .. , ............................................... Northrop Aircraft, Inc. 
Eddie MoUoy ............................................. Ryan Aeronautical Company 
H. E. Ryker ........ , ........................................ Vega Aircraft Corporation 
R. A. Lawson ..................................................... Vultee Aircraft, Inc. 

Advisory Committee on Engineering and Standards 

B. W. Sheahan ................................... : ... Consolidated Aircraft Corporation 
Arthur E. Raymond ......................................... Douglas Aircraft Company 
HaU L. Hibbard ......................................... Lockheed Aircraft Corporation 
B. C. Boulton ........................................... Lockheed Aircraft Corporation 
Gordon Throne .......................................... North American Aviation, Inc. 
R. A. Dutton........... . ........................ Northrop Aircraft, Inc. 
B. T. Salmon ........... .'.'.':.'.'.'.'.'.'.'.'.': .................... Ryan Aeronautical Company 
Mac Short ................... , .............................. Vega Aircraft c;:orporation 
J. L. Fechter ................................................ , .... Vultee Aircraft, Inc. 

Advisory Committee on Materiel 

~· H/~es .......................................... Consolidated Aircraft Corporation 
Ron ·Le o~io ................................................ Douglas Aircraft Company 
R oge\ M WIS ............................................. Lockheed Aircraft Corporation 
poi eCh ouroe .......................................... North American Aviation, Inc. 
Walt oi: 'ck: ................................................ Northrop.Aircraft, Inc. 
B Werd ·G ~he.····· ................................ , .... Ryan Aer'?nautrcal Comp~~;ny 
J · E ·r A urc ard ........................................... Vega A1rcraft c;:orporatron 
. . nson ..................................................... Vultee Aircraft, Inc. 

Advisory Committee on Sub-contracting and Outside Production 

Howard G. Golem ..................................... Consolidated Aircraft Corporation 
Howard p. Houghton ........................................ Douglas Aircraft Company 
]. E. Blame ............................................. Lockheed Aircraft Corporation 
Rudy Mufich ............................................ North American Aviation, Inc. 
W. C. Osbof!l ............................................... , .. Northrop Aircraft, Inc. 
A.M. K_was1groch ............................ , ............ Ryan Aeronautical Company 
C .. A. Frrck .................................................. Vega Aircraft Corporation 
Mrchael Creamer ............................................. Vega Aircraft Corporation 
Roy Taylor ................................................ , ...... Vultee Aircraft, Inc. 
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''GERONIMO ... 
LOOK OUT BELOW!" Johnny Skytrooper is rough, tough 

and nasty. Striking behind enemy lines he hits hardest where 
it hurts the most. Douglas C-53 "Skytrooper" transports carry 
him swiftly on hi s mi ss ion of destruction; Douglas C-47 
"Skytrains" and C-54 "Skymasters" follow through with hi s 
supplies. Setting the pace for war transport production , 
Douglas is proud to provide the equipment for Johnny 
Skytrooper to "win with wings." Douglas Aircraft Co. Inc., 

Santa Monica , Calif. 

DOUGLAS 
Member, Aircraft War Production Council, Inc. 
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AIRCRAFT WAR PRODUCTION COUNCIL 
Committees (Continued) 

Special Committee on Spare Parts • 

W. H. Renison ...•.................................... Consolidated Aircraft Col::ration 
P. L. Porter ......•......................................... Douglas Aircraft mpany 
A. E. Doerr ............................................. Lockheed Airaaft Corporation 
R. D. Maxwell ..••.....•................................ North American Aviation, Inc. 
J. L. Cribbs .•...•..................................•.....•..... Northrop Airaaft, Inc. 
R. T. Kelley .............................................. Ryan Aeronautical Company 
Otto P. Graff ...........................................•..•. Vega Airaaft Corporation 
Norton Sather ..............................................•.••.. Vultee Aircraft, Inc. 

Advisory Committee on Accountlug 

W. M·. Shanahan ...................................... Consolidated Aircraft Corporation 
Ralph Hunt ••.........••................................... Douglas Aircraft Company 
Dudley Browne ........•................................. Lockheed Aircraft Corporation 
R. A. Lambeth .......•.................................. North American Aviation, Inc. 
Claude N. Monson .............................................. Northrop Aircraft, Inc. 
James C. Noakes .......................................... Ryan Aeronautical Company 
J. J. Norton .•••..........•............•.................•... Vega Aircraft Corporation 
L. K. Grant .••.•............................................•.•.. Vultee Aircraft, Inc. 

:MANPOWER DIVISION 

Advisory Committee on Indusbial and PubUc Relations 

Industrial Relations Section 

W. F. Persons ........................................ Consolidated Aircraft Corporation 
S. 0. Porter ••......................................•.••..•. Douglas Aircraft Company 
R. Randall Irwin ........................... : .........•.•. Lockheed Aircraft Corporation 
M. E. Beaman ........................................... North American Aviation, Inc. 
Walter Gage •.........................................••.....•. Northrop Aircraft, Inc. 
9ary 0. Adams ........................................... Ryan Aelt!nautical Com~y 
Ralph B. Smith ............................................•. Vega Aircraft Corporation 
W. G. Tuttle .......•...........................................•. Vultee Aircraft, Inc. 

Public Relations Section 

E. N. Gott ............................. : . ............ Consolidated Aircraft Corporation 
Arthur Foristall .....................................•. Consolidated Aircraft Corporation t· M. Rocblen •......•................................•••... Douglas Aircraft Company 
B..eo~d 11K. Schwartz ..................................... Lockheed Aircraft Corporation Leer! d oR.o;ay i .......................................... Lockheed A4rcraft C::Orporation 
R b n J ~or ........................................ North AmCf!can Av!at!on, Inc. 
T~~~~reo c. ~ie~~~.': .................................. North~~= AA'i:;:r~· i~~: 
CIA .......................................... o P. f' 
Wll!lli PWY1· · · · · · ............................................ Northrop.Aircra t, Inc. 
K l.th~ agner ........................................... Ryan Aeronaut! cal Company 
J hn ~oe. · · · ......................................... Ryan Aeronautical Company T C Sulli ay · · · · · · · .. · .. · .................................. Vega Aircraft <;orporation 

li• • • van •...............................................•... Vultee Aircraft, Inc. 
C ff Lew1s ..•.................................................•... Vultee Aircraft, Inc. 

Advisory Committee on Industrial Trainiug 

Tom P. Faulconer ............................... · ...... Consolidated Aircraft Corporation 
M.D. Faugh ••...........................................•. Douglas Aircraft Company 
Svend Pedersen .................................•........ Lockheed Aircraft Corporation 
John H. Fry .. ·.· .......................................•. North American Aviation, Inc. 
James L. McKmley .•......... ; .........................••...••. Northrop Aircraft, Inc. 
L. E. Plumme.r .........................................••. Ryan Aeronautical Company 
Jack Hadusch1n .............................................. Vega Aircraft Corporation 
Ivan J. Hansen ............................................•..•••• Vultee Aircraft, Inc. 
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I RECTORY 

... the thous.1 nds of United 1at ions 

airmen who ny in 1 orth American B-25 

bo mbers . 

. . . the men o f the U A AF and RAF 

who ny I o rth American P -5 1 Mustang 

ftghters . 

. . . the ai r cadets of 24 nations who 

arc ea rn ing their wings in o rth Ameri ­

can AT-6 trainers. 

• 
. .. the men and women of North 

Ame rica n who build these great planes. 

T IJJnks to them. 

NORTH AMERICAN 
~/:&0/ 

E TIO 
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AIRCRAFT WAR PRODUCTION COUNCIL 
Committees (Continued) 

Advisory Committee on Transportation and Housing 

E. N. Gott ........................................... Consolida,ted Aircraft Corporation 
George K. Barton ..................................... Consolidated Aircraft Corporation 
George Hunt ..................................•............. Douglas Aircraft Company 
Robert C. Storment. ..................................... Lockheed Aircraft Corporation 
G. B. Tanner ............................................ North ,\mcrican Aviation, Inc. 
L. H. Magor ................................................... Northrop Aircraft, Inc. 
James W. Bunnell ......................................... Ryan Aeronautical Company 
Ralph B. Smith .............................................. Vega Aircraft Corporation 
A. R. Bqish.... . . . . . . . ........................................... \'ultee Aircraft, Inc. 

Advisory Committee on Plant Defense 
Millard Hannan ...................................... Consolidated Aircraft Corporation 
B. F. Fitzsimons ............................................ Douglas Aircraft Company 
John Hanson ............................................ Lockheed Aircraft Corporation 
A. R. Miller ............................................. North American Aviation, Inc. 
Edmund Burke ................................................. Northrop Aircraft. Inc. 
Albert M. Gee ............................................ Ryan Aeronautical Company 
H. A. Smith ................................................. Vega Aircraft Corporation 
Val C. Zimmer .................................................... Vultee Aircraft, Inc. 

AIRCRAFT WAR PRODUCTION COUNCIL, EAST COAST, INC. 

Room 1210, 30 Rockefeller Plaza, New York, N. Y. 

Board of Directors 

Victor Emanuel. ................................................. Aviation Corporation 
L. D. Bell .................................................... Bell Aircraft Corporation 
C. A. VanDusen ...................................... Brewster Aeronautical Corporation 
G. W. Vaughan ............................................. Curtiss-Wright Corporation 
L. C. Goad .............................. Eastern Aircraft Division, General Motors Corp. 
J. Carlton Ward, Jr .............................. Fairchild Engine & Airplane Corporation 
Glenn L. Martin ........................................ The Glenn L. Martin Company 
R. S. Damon ............................................ Republic Aviation Corporation 

John A. Rodick ................................. ·C) •••.••••••.• Acting General Manager 

Committees 

Advisory Committee on Engineering 
W. B. Griese ..................................................... Aviation Corporation 
Harlan Poyer ................................................. Bell Aircraft Corporation 
R. D. MacCart ...................................... Brewster Aeronautical Corporation 
H. E. McDonald ............................................ Curtiss-Wright Corporation 
Walter ~urke ............................ Eastern Aircraft Division, General Motors Corp. 
~- J. Th1eblot .................................. Fairchild Engine & Airplane Corporation 

. L. Zivi .............................................. The Glenn L. Martin Company 
R. W. Miller ............................................ Republic Aviation Corporation 

Advisory Committee on Industrial Relations 
C. W. Bishop .................................................... Aviation Corporation 
V. Bell ...................................................... Bell Aircraft Corporation 
E. J. Walsh .......................................... Brewster Aeronautical Corporation 
C. S. Mattoon .............................................. Curtiss-Wright Corporation 
R. E. Waldo ....... · ..................... Eastern Aircraft Division, General Motors Corp. 
E. E. Neubig ................................... Fairchild Engine & Airplane Corporation 
D. W. Siemon .......................................... The Glenn L. Martin Company 
A.. L. Kress ............................................. Republic Aviation Corporation 
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"'ight Landing of Ca nnon-Bea ring A iracobra 
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AIRCRAFT CORPORATION 

Buffalo, New York 
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AIRCRAFT WAR PRODUCTION COUNCIL, EAST COAST 
Committees (Continued) 
Advisory Committee on Material 

W. J. Starr ....................................................... Aviation Corporation 
N. T. Shaw .................................................. Bell Aircraft Corporation 
G. A. Schwobel. ..................................... Brewster Aeronautical Corporation 
Frank Maley ............................................... Curtiss-Wright Corporation 
0. C. Mueller ............................ Eastern Aircraft Division, General Motors Corp. 
0. R. Perkins .................................. Fairchild Engine & Airplane Corporation 
T. J. Dunnion .......................................... The Glenn L. Martin Company 
Arthur Peck ............................................. Republic Aviation Corporation 

Advisory Committee on Plant Defense 

D. H. Russ ...................................................... Aviation Corporation 
Paul Grezelle ................................................. Bell Aircraft Corporation 
H. A. Loughran ...................................... Brewster Aeronautical Corporation 
D. G. Welch ............................................... Curtiss-Wright Corporation 
E. T. Adams ............................. Eastern Aircraft Division, General Motors Corp. 
William Hamby ................................. Fairchild Engine & Airplane Corporation 
E. A. Shurman .......................................... The Glenn L. Martin Company 
Arthur J. Kelly .......................................... Republic Aviation Corporation 

Advisory Committee on Production 
C. J. Snader ...................................................... Aviation Corporation 
L. L. Benson ................................................. Bell Aircraft Corporation 
W. A. Bates ......................................... Brewster Aeronautical Corporation 
John Lee .•................................................ Curtiss-Wright Corporation 
C. S. Swayze ..............•............. Eastern Aircraft Division, General Motors Corp. 
Philip Harr ..................................... Fairchild Engine & Airplane Corporation 
T. B. Soden ............................................ The Glenn L. Martin Company 
Alfred Marchev .......................................... Republic Aviation Corporation 

Advisory Committee on Public Relations 
H. P. Harris ..................................................... Aviation Corporation 
F. R. Neely. . . . . . . . . . . . . . • . . . ............................... Bell Aircraft Corporation 
Ray Hill .•................. _ ........................ Brewster Aeronautical Corporation 
H. E. Lawrence ............................................. Curtiss-Wright Corporation 
]. N. Bird ... , ........................... Eastern Aircraft Division, General Motors Corp. 
J. E. Lowes, Jr .................................. Fairchild Engine & Airplane Corporation 
Avery McBee ........................................... The Glenn L. Martin Company 
T. W. Macdonald ........................................ Republic Aviation Corporation 

Advisory Sub-Committee on Salvage 
BMS A'· C · R. B · C iarr .. · · .. · . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ~1at1on orporat!on 

. • o e ................................................... Bell Aircraft Corporation 
W. E. T!lylor ........................................ Brewster Aeronautical Corporation 
D. Haoull .................................................. Curtiss-Wright Corporation 
J:Eafl .. ~·:~~~eter .......................... Eastern Aircraft Division, General Motors Corp. 

· ~o.un. · · · · · ............................. Fairchild Engine & Airplane Corporation 
Ross B. Hooker ......................................... The Glenn L. Martin Company 
Gordon C. Sleeper ....................................... Republic Aviation Corporation 

Advisory Committee on Service 
Barney Cane .•.................................................. Aviation Corporation 
A. L. Fornoff ................................................. Bell Aircraft Corporation 
Fr!!-J:!k Beranek ....................................... Brewster Aeronautical Corporation 
William Andrews ...........•............................... Curtiss-Wright Corporation 
Allen Wescott.·.·· · · · · · · · ................ Eastern Aircraft Division, General Motors Corp. 
F. Kent Bradford ..................... · .......... Fairchild Engine & Airplane Corporation 
Roland L. Sansbury ..................................... The Glenn L. Martin Company 
D. K. Tasker ............................................ Republic Aviation Corporation 
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W.~c7JGp§'~.t'~~O/n06'/.7' add new blasting power 

and range to the battle fleet. From 

mock-up design based on twenty-

three )ears of Navy dive bombing 

experience, Brewster Buccaneers are built to blast the way to vic-

tory. Brewster and other Navy blasters roll from production lines 

night and day to 

strike with in-

creasing fury 

at the enemies of democracy * * * * 

·~~&;~ 
~"-



668 LHIH~CTORY SECTIUX 

AERONAUTICAL PERIODICALS OF THE U-NITED STATES 

AERO DIGEST 

AERONAUTICAL REVIEW 

AIR FACTS 

AIR LAW REVIEW 

AIR LINE MECHANIC 

AIR LINE PILOT 

AIR NEWS 

AIR TECH 

AIR TRAILS 

AIRCRAFT YEAR BOOK (ANNUAL) 

AIRLANES 

AMERICAN AVIATION 

AMERICAN AVIATION DAILY 

AMERICAN AVIATION DIRF.CTOitY 

AVIATION 

AVIATION EQUIPMENT 

FLYING 

FLYING ACES 

JOURNAL OF AIR LAW 

JOURNAL OF THE AERONAUTICAL 
SCIENCES 

MODEL AIRPLANE NEWS 

NATIONAL AERONAUTICS 

OFFICIAL AVIATION GUIDE 

SKYWAYS 

SOUTHERN FLIGHT 

SPORTSMAN PILOT 

U. R. AIR SERVICES 

WESTERN FLYING 

515 Madison Avenue, New York, N. Y. 

30 Rockefeller Plaza, New York, N. Y. 

30 Rockefeller Plaza, New York, N. Y. 

Washington Square East, New York. N. Y. 

6240 S. Kedzie Avenue, Chicago, IU. 

3145 W. 63rd Street, Chicago, Ill. 

545 Fifth Avenue, New York, N. Y. 

545 Fifth Avenue. New York, N. Y. 

79 Seventh Avenue, New York, N. Y. 

30 RockefeUer Plaza, New York, N. Y. 

304 West 57th Street, New York, N.Y. 

1317 F Street N. W., Washington, D. C. 

1317 F Street N. W., Washington, D. C. 

1317 F Street N. W., Washington, D. C. 

330 W. 42nd Street, New York, N. Y. 

1170 Broadway, New York, N. Y. 

540 N. Michigan Avenue, Chicago, Ill. 

29 Worthington Street, Springfield, Mass. 

357 E. Chicago Avenue, Chicago, Ill. 

30 Rockefeller Plaza, New York, N. Y. 

551 Fifth Avenue, New York, N. Y. 

1025 Connecticut Avenue, Washington, D. C. 

608 S. Dearborn Street, Chicago, Ill. 

444 Madison Avenue, New York, N. Y. 

1901 McKinney Avenue, Dallas, Tex. 

515 Madison Avenue, New York, N. Y. 

Transportation Building, Washington, D. C. 

304 S. Broadway, Los Angeles, Calif. 
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NEW ~ COMPLETE 

AVIATION SCREW PRODUCTS CATALOG 

Write Today for Your Copy 

A
N EXCEPTIONAL 96-page book pro­

fusely illustrated and convenientfy in­
dexed for ready reference . Shows wide 

range of AN products, including drilled screws, 
in steel , brass, stainless steel , aluminum. 

We are equ ipped for fast service in quantity 
production . For your special require­
ments, send us samples or blueprints. 

Supplies for Aerial 
Photography and 
Photogrammetry 

Selected raw materials; careful inspection 
of each operation. PROMPT QUO­
TATIONS. 

Fos·t Service on Aluminum Woshe11 

MANUFACTURERS 
SCREW PRODUCTS 

290 West Hubbard St ., Chicago, Ill. 

AN 
70 

280 
30 2 
335 
340 
345 
350 
380 
385 
500 
501 
505 
510 
515 
520 
SOOA 
SOI A 
526 
53 0 
531 
535 
540 
545 
550 
560 
565 
566 
935 
936 
940 
94 5 
960 
970 

801 3 

Cellulose Acetate 
Products THE BUSINESS PAPER OF 

THE INDUSTRY 

Films and Supplies for 
Industrial Radiography 

Matte Transfer Paper 

EASTMAN KODAK 

COMPANY 
ROCHESTER, N . Y. 

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
qualiAed group of editorial specialists 
in the aviation industry. 

···-
A~~A!~.~~ 
America'• OIJelf Aeronautical Afaga.zjne 
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CONGRESSIONAL COMMITTEES INTERESTED IN AVIATION 
Standing Committees of the 79th Congress, first session, 1943 

Senate 
Appropriations 

Carter Glasa (D) Dennis Chavez 

~ 
Kenneth McKellar (D) James M. Mead 
Carl Hayden 

Fn~ 
Burnet R. Mayhank 

Elmer Thomas Gerald P. Nye 
Millard E. Tyd" Fn Styles Bridges 
Richard B. Rus:r. Henry Cabot Lodge, Jr. 
Pat McCarran (D~ Rufus C. Holman (R 
John H. Overton (D) Wallace H. White, Jr. 

~ John H. Bankhead, 2d 

I! 
Chan Gurney 

Joseph C. O'Mahoney C. Wayland Brooks 
Barry S. Truman Clyde M. Reed 
Theodore Francis Green Harold H. Burton {R 
Francis Maloney (D) 

Illtentate Commerce 
Burton K. Wheeler (D) Ernest W. McFarland (D) 
Ellison D. Smith 

Fn~ 
Wallace H. White, Jr. m~ Robert F. Wagner Warren R. Austin 

Alben W. Bark.ley Fn Henrik Shipstead m~ Bomer T. Bone Charles W. Tobey 
B~S.Truman (D~ Clyde M. Reed (R) 
Edwm C. Johnson (D) Chan Gurney ~I Lister Hill m~ 

C. Wayland Brooks R) 
Tom Stewart Albert W. Hawkes R) 
D. Worth Clark (D) E. H. Moore ) 
James M. Tunnell (D) 

:Mllitary Affairs 
Robert R. Reynolds (D) James E. Murray 

ll Elbert D. Thomas (D~ Joseph C. O'Mahoney 
Edwin C. Johnson (D Warren R. Austin 
Lister Hill 

Fn! 
Styles Bridges 

Sheridan Downey Chan Gurney 
Albert B. Chandler Rufus C. Holman {R) 
Harry S. Truman 

Fn> 
Henry Cabot Lodge, Jr. (R) 

Mon C. Wallgren Chapman Revercomb {R) 
Harley M. Kilgore (D) George A. Wilson {R) 

Naval Mairs 
David I. Walsh (D) Allen J. Ellender !I Millard E. Tydings 

m~ 
Scott W. Lucas 

Ellison D. Smith James J. Davis 
Richard B. Russell 

II 
Hiram W. Johnson 

Homer T. Bone W. Warren Barbour (R) 
Harry Flood Byrd Alexander Wiley (R) 
Peter G. Gerry Ralph 0. Brewster ~R) Charles 0. Andrews 

~m 
Charles W. Tobey R) 

Guy M. Gillette Raymond E. Willis R) 

Post Oftl.ces and Post Roads 
Kenneth McKellar 

Fn~ John L. McClellan CD) 
Carl Hayden Clr.de M. Reed (R) 
Josiah W. Bailey 

i! 
W1lliam Langer (R~ Dennis Chavez C. Douglass Buck (R 

Allen J. Ellender Harlan J. Bushfield 

~~~ James M. Mead (D Homer Ferguson 
Sheridan Downey {D) E. H. Moore 
W. Lee O'Daniel (D~ Edward V. Robertson (R~ 
James G. Scrughani (D George A. Wilson (R 
James 0. Eastland (D) 
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DIRECTORY SECTION 

CONGRESSIONAL COMMITTEES INTERESTED IN AVIATION 
(Continued) 

Clarence Cannon 
Clifton A. Woodrum 
Louis Ludlow 
Malcolm C. Tarver 
Jed Johnson 
J. Buell Snyder 
Emmet O'Neal 
James M. Fitzpatrick 
louis C. Rabaut 
Joe Starnes 
John H. Kerr 
George H. Mahon 
Harry R. Sheppard 
Butler B. Hare 
Albert Thomas 
Joe Hendricks 
Michael J. Kirwan 
John M. Coffee 
W. F. Norrell 
Albert Gore 
Elmer H. \Vene 
Clinton P. Anderson 

Clarence F. Lea 
Robert Crosser 
Alfred L. Bulwiokle 
Virgil Chapman 
Lyle H. Boren 
Martin J. Kennedy 
Donald L. O'Toole 
Lindley Beckworth 
Thomas D'Alesandro, Jr. 
Francis J. Myers 
J. Percy Priest 
Oren Harris 
George G. Sadowski 

Andrew J. May 
R. Ewing Thomason 
Matthew J. Merritt 
John M. Costello 
Overton Brooks 
John J. Sparkman 
Paul J. Kilday 
Carl T. Durham 
Clifford Davis 
E. C. Gathings 
John Edward Sheridan 
Robert L. F. Sikes 
Philip J, Philbin 
Paul Stewart 
Anthony]. Dimond 

Carl Vinson 
Patrick H. Drewry 
Leonard W. Schuetz 
Warren G. Magnuson 

. I 

House of Representatives 
AppropriatioDs 

(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 

II 
ffi~ 
(D) 

~~ 
~m 
~~ 
(D) 

Jamie L. Whitten 
Thomas J. O'Brien 
James M. Curley 
john Taber 
Richard B. Wlladesworth 
William P. La!Dbertson 
D. Lane Powers 
J. William Ditter 
Albert E. Carter 
Charles A. Plumley 
Everett M. Dirksen 
Albert J. Eugel 
Karl Stefan 
Francis Case 
Frank B. Keefe 
Noble J. Johnson 
Robert F. Jones 
Ben F. Jensen 
H. Carl Andersen 
Henry C. Dworshak 
Walter c. Ploeser 

Interstate and Foreip Commerce 
(D) Richard F. Harless 
(D) John P. Newsome . 
(D) Charles A. Wolverton 
(D) Pehr G. Holmes 
(D) B. Carroll R~ 
(D) Charles A. Halleck 
(D) Carl Hinshaw 
(D) Clarence J. Brown 
(D) Evan Howell 
(D) Harve Tibbott 
(D) Leonard w. Hall 
CD) Thomas D. Wmter 
(D) Joseph P. O'Hara 

Military Affairs 
(D) Bolivar Pagan 
(D) Walter G. Andrews 
(D) Dewey Short 
(D) Leslie C. Arends 
(D) Charles R. Clason 
(D) J. Parnell Thomas 
(D) Paul W. Shafer 
(D) Thomas E. Martin 
(D) Charles H. Elston 
(D) Forest A. Harness 
(D) lvor D. Fenton 
(D) J. Leroy Johnson 
(D) Clare Boothe Luce 
(D) Joseph R. Farrington 
(D) 

Naval Aftairs 
(D) Anthony J. Dimond 
(D) Bolivar Pagan 
(D) Melvin J. Maas 
(D) James W. Mott 

,.,.. 

' ' 

(D) 

mJ 
(R) 
(R) 
(R) 

m~ 
(R) 

~~ 
f!Fal 

) 
) 

(R) 
(R) 
(R) 

(D) 

~~ 
(R) 
(R) 
(R) 
(R} 

~~ 
(R) 

~~ 
(R) 

(D) 
(R) 
(R) 
(R) 

~~ 
~~ 
~~ 
(R) 
(R) 

(D) 

~~ (i> 
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CONGRESSIONAL COMMITTEES INTERESTED IN AVIATION 
(Continued) 

Lyndon B. Johnson 
Michael J. Bradley 
Beverly M. Vincent 
Ed. V. Jzac 
Lansdale G. Sasscer 
James J. Heffernan 
L. Mendell Rivers 
F. Edward Hebert 
John E. Fogarty 
Winder R. Harris 
Cameron Morrison 

Thomas G. Burch 
B. Frank Whelchel 
David J. Ward 
George D. O'Brien 
Samuel A. Weiss 
James H. Fay 
Charles E. McKenzie 
Chet Holifield 
Tom Murray 
Emory H. Price 
Ray J. Madden 
Harold C. Hagen 

Naval Affairs (Continued) 

(D) W. Sterling Cole 
(D) George J. Bates 
(D) William E. Hess 
(D) John Z. Anderson 
(D) james Wolfenden 
(D) William W. Blackne}' 
(D) William H. Wheat 
(D) Ward Johnson 
(D) Robert A. Grant 
(D) Margaret Chase Smith 
(D) Joseph R. Farrington 

Post Offices and Post Roads 
(D) Fred A. Hartley, Jr. 
(D) Noah M. Mason 
(D) John Jennings, Jr. 
(D) Freri J. Douglas 
(D) John C. Butler 
(D) Thomas Byron Miller 
(D) William J. Miller 
(D) Chester E. Merrow 
(D) William C. Cole 
(D) Ed Rowe 
(D) Charles B. Hoe.ven 

(F.L.) 

(R) 
(R) 
(R) 
(R) 
(R) 
(Rl 
(R) 
(R} 
(R) 
(R) 
(R) 

(R) 
(R) 
lR) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 

U. S. FOREST SERVICE 
DEPARTMENT OF AGRICULTURE 

Washington, D. C. 

Claude R. Wickard, Secretary of Agriculture 

Chief of the Forest Service: Lyle F. Watts 
Northern Region ........................................ Headquarters, Missoula, Mont. 

Evan W. Kelley, Regional Forester 
Rocky Mountain Region ................................... Headquarters, Denver, Colo. 

Allen S. Peck, Regional Forester 
Southwestern Region ................................. Headquarters, Albuquerque, N. M. 

Frank C. W. Pooler, Regional Forester 
Intermountain Region ....................................... Headquarters, Ogden, Utah 

C. N. Woods, Regional Forester 
California Region .................................... Headquarters, San Francisco, Calif. 

S. B. Show, Regional Forester 
North Pacific Region ....................................... Headquarters, Portland, Ore. 

(Acting) Horace J. Andrews, Regional Forester 
Eastern Region ......................................... Headquarters, Philadelphia, Pa. 

R. M. Evans, Regional Forester 
Southern Region ............................................ Headquarters, Atlanta, Ga. 

Joseph C. Kircher, Regional Forester 
North Central Region ................................... Headquarters, Milwaukee, Wis. 

Jay H. Price, Regional Forester 
Alaska Region ............................................ Headquarters, Juneau, Alaska 

B. Frank Heintzleman, Regional Forester 
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Here to Stay! 
Prior to Pearl Harbor, Switlik was America's 
la rgest manufacturer of parachutes and , 
in add ition, p roduced Iorge quantities of 
safety b elts (U. S. Army & Navy a nd 
Briti sh ty pes), a viation helmets and flare 
'chutes. O ur wa rtime efforts hove won 
us the Army-Navy E Award a nd point 
significantly to the fact that Switlik will 
still b e d omina nt in the pa rachute fie ld 
after the wa r. 

SWITLIK PARACHUTE COMPANY 

FOR TERRIFIC SHOCK-IMPACT-VIBRATION 
NEW A II? C U AFT 

LITTELFUSES 

With Littelluse Locked Cap Assembly, caps 
can not be loosened. Markings not lost. 
"Gooseneck" non-crystalliting element, ab­
sorbs contraction, expansion . Element twisted 
at 90°, braces lor seve res t. vibration. 
Littelluse superiorities Insure Dependability 
-longest life. 
Catalog shows all instrument fuse types, fuse 
clips, mountings, etc. Littelluse Be. Cu. 
Clips triple grip of phosphor bronte. 

FirJt in Aircraft FuuJ-PicnttrJ in tbt Indtutry . -

Trenton, N.J. 

L E S L I E Self Balancing 
D I E S E T For Press Brakes 

No site restrictions 

POSITIVE ALIGNMENT without 
leader pins to interfere with progressive 
operations. Permits a press brake to do 
most work ordinarily requiring a straight 
side press costing many times as much. 

Write lor Bulletin 
Made by 

LESLIE WELDING CO. 
2964 CARROLL AVE. CHICAGO, ILL. 
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UNFAILING SECURITY! 

The PALNUT Is a single thread, spring tempered 

locknut, which provides a powerful Double Lock­

Ing action In very small space. When tightened, 

Its arched slotted jaws grip the bolt like 1 chuck 

(B-8) while spring tension Is exerted upward on the 

bolt thread and downward on the regular nul (A-A), 

securely locking 

both. PALNUTS are 

standard on leading 

aircraft engines end 

accessories. 

e Write for New Palnut Manual 

THE PALNUT COMPANY 
67 Cordier St., Irvington, N.J. 

uKEEP ~EM 
FLYING I./ 

Weigh planes of any type, luge 

or small, land or su planes. 

Check center of gravity i obtain 

C. A. A. d•t• with AIRCRAFT 

LOAD-0-METERS. Port.ble 

weighing devices, cuily carried 

to the ship, guaranteed to within 

one-half of 1% accur•cy. 

For full details, write 

LOAD·O-METER DIVISION 

The Black &. Decker Mfg. Co., 
TOWSON, MARYLAND 

Aviation Institute 
of Technology 

FRANK AMBROSE, Dir~ctor 

Approv~~:d by Civil A~~:ronautics Ad­
ministration for Cours~~:s in Aircraft and 
Engin~~: M~~:chanics. Cours~~:s off~~:r~~:d also 
in Aircraft Shut M~~:tal Construction, 
Riv~~:ting, Aircraft W~~:lding, Aircraft 
Radio, Aircraft Drafting and D~~:sign. 

Contractors to Army Air Forces 
Technical Training Command 

35th Ave. and 37th St., Long 
Island City (lndependen t 
Line)-36th Avenue Station. 
(I.R .T. or B.M.T.) Astoria 
Line. 

Phone Ravenswood 8-7400 
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FLYING FACTS AND FIGURES 

SUMMARY OF AIR CARRIER OPERATIONS 

Air Lines in the United States 

Oper-
Year aJors 
------

1926 II 
1927 J6 
1928 3l 
1929 34 
1930 38 
1931 35 
1932 29 
1933 24 
1934 22 
1935 23 
1936 21 
1937 17 
1938 18 
1939 17 
1940 16 
I941 17 
1942 x6 

Corrected by U. S. Civil Aeronautics Administmtion • 
Calendar Years 

Total 
Planes Tokll Pasungrr F.xP,tss 

in JUles Passengtrs .lfiks Carrinl 
Semee Flowtl Ca"kd Flou•11 (pounds) 

(') 4,258.771 5.782 (') .l.S55 
128 5.779.86.l 8,661 (') 45.859 
268 10,400,239 47,840 (') :!10,404 
442 22,38o,020 159.751 (') 24Q.6J4 
497 31,Q92,634 374.935 84,014,572 .lSQ,S23 
490 42,755.417 469.981 ro6,442,375 788,059 
456 45,6o6,354 474,279 127,038.798 1,033,970 
408 48.771,553 493,I41 173,492,II9 I,510,21S 
417 40,955.396 46t,74J r87,8s8,629 2,13J,IQI 
356 55,38o,353 746.946 31.l,Q05,5o8 3,822,397 
272 63,777,226 1,020,931 427,740,253 6,958,777 
282 66,071.507 1,102,707 476,6oj,t65 7,127,36cJ 
253 69,668,827 1,34J.427 557.719,268 7.335.967 
265 82,571,523 1,876,o5I 749.787.096 Q,514,299 
358 xo8,8oo,436 2,959.48o 1,147o444o948 12,5o6,176 
359 133,022,679 4,o6o,545 1,4(JI,7.l4o67 I IQ020Q,671 
176 II00 I02,86o 3.532,950 Io474o78J,656 40,101,657 

Mail 
PDUrul 
Aliks 

Fknlm' 

(1) 
(I) 
(I) 
(1) 
(I) 

6,28o,409.884 
5.402,249.740 
5oi35.So7.4o6 
.4.922,822,78o 
8,265,416,r88 

11,482,872,622 
l,l,396,46o,I17 
J4,845,719,671 
17, I 70,021,595 
20,071,275,685 
25,8oo,80Q,og1 
39,22 I ,554,8o54 

1 Mail pound miles flown are for domestic services and Hawaiian Airlines, Ltd., which com­
pany holds a domestic air mail contsact. 

s Not available prior to 1930. 
1 Air mail pound miles have been computed by the Post Office Department commencing 

with January, 1931, and are not available prior to that date. 
• Estimated. 

STATUS OF AIR CARRIER OPERATIONS 
Compiled by U. S. Civil Aeronautics Administsation 

January x, I94J 

Rou\VM!l~n?fed~~~ Man.· ....................................... . 
With Passengers ••.•••••• : : : •••..........................•....•• 

With Express .•••••••••••••• ::::::: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

35,64I 
35,I68 
36,442 

Airp~e lf)Ic:.s ~~:fedMD~ily (Average) ••.•......................... 
Wlth Dlt es a • • . . • . • • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IOQ,424 
With Passengers.· •••.•.•••..••.••.............................. xo8,768 
With Express ....... · ........................................... ·III,o26 

Nuxnb~o{r~~og~~~al~~~:::::::·················· ............• W1th . . .... ... . . . . . .. . . . . . . . .. . . ...• 104 
With Passengers. • • · • •.•••.••.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98 
With Express.................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . III 

Nuxnber of Domestic Air Carriers .................................... . 

III 

16 

1 I. -
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PARKS AIR COLLEGE 

ODers Speci4lizetl Training 
in At~Utlion 

lh<U prepares you to better serve in war, 
and at lhe same time equips you for lead­
ership and success in later years. 

Parks offers you four courses: Aeronautical 
Engineering, Maintenance Enginecri.ng, 
Aviation Operations and Executive, and 
Professional Flight and Executive. 

The College holds C.A.A. Certificate of 
approval Number 1., School of Aeronauti­
cal Engineering is approved by the Illinois 
Superintendent of Public Instructions, and 
approval by the Aviation Industry takes 
the form of a satisfactory demand for 
graduates. 

Open to high school graduates ranking in 
the upper two-thirds of their class. (Send 
for Parks free 64-page Catalog.) 

Parks Air College 
East St. Louis, Illinois 

NORTHWEST 

AIRLINES 
______ * _____ ___ 

Short, fast route between 

Chicago and Seattle 

'-------* ...,..... ____ ..... 

HOME OFfiCEz sr. PAUL, MINN. 

JANITROL AIRCRAFT BEATER-for high altitudes. 
Light weight combustion type. Tested and approved. 

JANITROL PORTABLE BEATER- for aircraft ground 
use such as external engine warm-up, pre-warming of 
cabin and cockpit, other emergency heating, etc. 

JANITROL UNIT BEATERS (Suspended and Floor 
Mounted). Highboys, Hangar Heaters, Furnaces, etc. 

SC BEAT TREATING EQUIPMENT-Furnaces. for fer­
rous and non-ferrous heat treat applications. 

ALSO INTERESTED IN LIGHT METAL FABRICATION 

Write for Complete Information 

SURFACE COMBUSTION 
TOLEDO, OHIO 



FLYING FACTS AND FIGURES 

MONTHLY AIR CARRIER OPERATIONS 
Domestic Air Lines in the t:. S. 

Compiled b1 U.S. ClvD Aero~~aatics AclmiDlstratfosa 

-Miles Passeng" A/ail• 
1{)40 FltnJJn Pass~ng"s Alil~s Pound-Aiiles 

January ....... 7,271,154 I50,I02 6I,355,485 I,534,4o8,814 
February .. ; ... 6,672,9I4 I39.816 58,937,14I 1,499,67J,JOJ 
March ........ 7.930,038 195,o62 8o,686,124 1,68o,965,576 
April.. ........ 8,33I,759 224,852 88,o6I,683 I ,627,442,686 
May .......... 9,266,687 258,451 I00,044,047 I,682,136,18j 
June .......... 9.549,109 286,272 I 10,839,615 I .597 ,oo6,626 
July ........•. 10,12o,569 296.539 I 12,376,882 I ,633.8o4,555 
August. ....... I0,223,149 320,990 121,6o2,029 1,718,622,237 
September ..... 10,o84,445 310,293 I 18,533,626 1,67J,J99.9J8 
October ....... 10,635,2I0 , 334.386 125,924,103 1,866,oo8,2o5 
NoV!!JJlber ..... 9.573.378 239,858 90.697.o83 I,667.748,879 
December ..... 9oi42,024 202,859 78,387,I30 r ,Sgo,o58,683 

Total ..... Io8,Soo,4J6 2,959.48o I,I47o444.948 20,07I,275,685 

1{)41 

January ....... 8,946,038 I97.854 78,339,567 I, 76I, 226,024 
February ...... 8,842,795 218,163 84,639.78I I,813,348,I77 
March ........ 10,017,862 245.924 96,66I,662 2,018,484,815 
April .......... 10,6o6,486 3oS,644 114,748,987 2,o61,88o,o65 
May .......... 11,738,282 363.954 I33.979,048 2,I05,826,655 
June .......... 11,537.883 38o,990 14I,905.987 2,o83,039,596 
July .......... 12,178.479 398,434 147.418,618 2,212,783,024 
August ........ 12,471,70I 447.3I6 I58,o68,167 2,255,297.699 
September ..... 12,127,483 455,647 158,I51,o61 2,216,527,714 
October ....... 12,200,352 420,393 150,919,895 2,366,448,757 
November ..... n,5oo,667 324,546 115,825,169 2,230,666,784 
December ..... 10,854,651 298,68o II 1,076,729 2,675,279.781 

Total. .... I33,022,679 4,o6o,545 1,491,734.671 25,8oo,80Q,091 

1{)42 

January ....... II,I26,776 300,900 113,134,990 2,593,528,302 
February ...... 9.978,889 286,435 104,219,667 2,552,948,641 
March ........ I1,352,252 37I,398 I39,o6o,782 3,018,933,335 
April .......... 11,339,905 428,I53 I58,217,575 2,995,738,Q18 
May .......... 10,846.781 36Q,776 144,947,I51 3,156,uo,855 
June .......... 7.353,270 2401QI6 109,253,326 3,129,665,458 
July .......... 8,079,138 262,715 J 16,104,036 3o442,Q23,6Q8 
August ........ 8,451,428 283,145 127,393.405 3,661,421,999 
September ..... 8,og8,555 273,022 125,327,381 3,870,283,599 
October ....... 8,407,566 273,162 128,328,838 3,6oo,ooo,ooo2 

November ..••. 7.776,768 240,705 II2,488,033 3,6oo,ooo,ooo2 

December .•••• 7,291,532 202,623 g6,3o8,472 3,6oo,ooo,ooo2 

Total. .... 110,102,86o 3,532,950 1,474,783,656 39,221,554,8o52 

1 Includes Hawaiian Airlines, Ltd. 
2 Estimated. 

Ezpr~ss 
Pounds 

817,633 
tio7o385 
fto4,581 
871,JI7 
941,810 
981,884 

1,056.599 
I,201,99Q 
1,184,249 
I,329,843 
1,205,261 
1,323,615 

12,5o6,r76 

I,116,o25 
1,11o,og8 
1,215,671 
1,353,437 
1,464,029 
1,545.248 
1,764,372 
1,842,858 
1,962,284 
1,76o,77o 
1,689,093 
2,385,786 

IQ,209,671 

2,5j1,162 
2,l6Q,54J 
2,56o,255 
2,88J,8Ql 
J,o?S,v85 
3.096,877 
3.533.980 
3.926,QQl 
4.374.884 
4·340,553 
3o97J,68Q 
j,633,847 

40,101,657 



FL YI:-l F :\ T .\ F l R • 

For many y~ars lnt~rnational Flar~s hav~ provid~d d~­
p~ndabl~ ~m~rg~ncy illumination for comm~rcial aircraft. 

Today, our exp~ri~nc~ and ~xpand~d facilities ar~ largely 

d~vot~d to supplying sp~cial pyrotechnics to· the War and 

Navy D~partm~nts, and thes~ products by INTERNA­

TIONAL ar~ playing an important part in the military 

op~rations of th~ Unit~d States and its Allies. 

W ~ are still abl~ to serv~ comm~rcial customers wher~ 
ad~quat~ priority ratings ar~ applicabl~, and will be glad 

to s~nd our catalog upon r~qu~st. 

INTERNATIONAL 
FLARE-SIGN A L j D IV. 
cfrH'£ KILGORE MANUFACTURING CO. 

-------?tpp--e.~ __ ,&~ ,_ 

79 
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UNITED STATES AIR TRANSPORT ROUTES 
Compiled by U.S. Civil Aeronautics Administration 

January 1, 1943 

Routes 

DOHESTIC 
Pittsburgh-Huntington via Elkins 

and Charleston, W. Va ......... . 
Pittsburgh-Philadelphia .......... . 
Pittsburgh-Huntington via Par-

kenburg ..................... . 
Pittsburgh-Williamsport ......... . 
Pittsburgh-Jamestown ........... . 
New York-Washington .......... . 
New York-Los Angeles via Wash-

ington, Nashville, Memphis and 
Dallas ..•••................... 

New York-Los Angeles via Wash­
ington, Nashville, Little Rock, 
Dallas and Big Spring ......... . 

New York-Los Angeles via Wash­
ington, Nashville and Dallas or 
Fort Worth .................. . 

Dallas-Los Angeles .............. . 
New York-Chicago via Buffalo and 

Detroit ...................... . 
New York-Chicago via Buffalo and 

South Bend ...•........•...... 
New York-Buffalo via Syracuse .... 
New York-Cleveland via Syracuse 

and Buffalo .................. . 
Boston-New York via Hartford and 

Providence ................... . 
Boston-New York via Hartford ... . 
Boston-New York via Providence .. 
Boston-New York (direct) ....... . 
Washington-Chicago via Cincinnati 
Was~n-Chicago via Elkins, 

Huntington and Cincinnati .•.... 
Cleveland-Nashville via Cincinnati. 
Detroit-Chicago (direct) .•..•..••. 
Detroit-Chicago via South Bend ... 
Chicago-Fort Worth via St. Louis 

and Oklahoma City .••....•..•. 
Dalla.s-Fort Worth .........•.•••. 
El Paso-Los Angeles ......••...... 
Fort Worth-Laredo ..........•.... 
Chicago-Brownsville via Kansas 

City, Dallas and San Antonio ... 
Chicago-San Antonio via Kansas 

City and Dallas ..••....•..•.... 
Dallas-Houston (direct) .......•... 
Houston-Corpus Christi .....•..... 
Amarillo-Dallas ..•..••.....••.... 
Chicago-New Orleans .•••...•..... 

Chicago-Houston .. , , , . , . , ...... . 
Denver-El Paso., .. , . , . , , . , ..... . 
Denver-El Paso via Roswell and 

Carlsbad, .. , ...•.... , .......•. 
Denver-Tulsa ........ , .......... . 
Wichita-Tulsa .................. . 
Savannah-Fort Worth via Atlanta .. 
Charleston-Fort Worth via Atlanta. 

Airway 
miles 

.~13 

371 

.ll.~ 
20::1 
178 
214 

521 

204 
I86 
I92 
I84 
653 

683 
488 
247 
250 

926 
30 

743 
394 

I,207 
24I 
I85 
335 
Bs9 

I 0I76 
579 

739 
640 
I3I 
976 

I,084 

Schedule 
(round trips) 

1 time daily .. . 
1 time daily .. . 

1 time daily .. . 
1 time daily .. . 
1 time daily .. . 
3 times daily .. 

J times daily .. 

1 Lime daily ... 

2 limes tinily .. 
I time daily ... 

6 limes daily .. 

I time daily .. . 
I time daily .. . 

I time daily .. . 

s times daily .. 
3 times daily .. 
2 times daily .. 
3 times daily .. 
3 times daily .. 

I time daily ... 
2 times daily .. 
I time daily .. . 
I time daily .. . 

2 times daily .. 
4 times daily .. 
I time daily .. . 
I time daily .. . 

I time daily .. . 

3 times daily .. 
2 times daily .. 
I time daily .. . 
I time daily .. . 
2 times daily .. 

I time daily .. . 
I time daily .. . 

I time daily .. . 
I time daily. , . 
I time daily .. . 
I time daily .. . 
I time daily .. . 

tJ:zo 
404 
.156 

1,284 

16,230 

10,816 
2,612 

2,040 
I,II6 

768 
I,I04 
J,QI8 

I,366 
I,952 

494 
soo 

3,704 
240 

I,486 
788 

2,922 

7,242 
964 
370 
670 

3.436 

2,352 
I,I58 

I,478 
I,280 

262 
I,952 
2,I68 

Operator 

All American Avia­
tion, Inc. .. 

.. 
" .. 

American Airlines, 
Inc. .. 

.. .. 

.. 

.. .. 

.. .. .. .. 
.. .. .. .. 
.. .. .. .. 

Braniff Airwavs, Inc. .. .. 
" .. 

Chi~ & Southern 
Airlines 

" 
Continental Air Lines, 

Inc. 
" .. 
" 

Delta Air Corporation 
" 



FLYL ,F\"T"A DFl RE I 

A 
FIFTH 

FREEDOM 

To the four freedoms, will be 
added some day, a fifth freedom­
j1·eedom of flight. But it can ' t come 
till victory has assured the other 
four. Then ••• freedom to fly with 
safety, with economy, with com­
fort and convenience-will mean 
much to post-war peace and pros­
perity. 

For post-war aircraft will meas­
ure trans-oceanic flights in hours, 
and can literally make all the 
world, good neighbors. Cities in 
near-by states will be less than an 
hour away, and the further devel­
opment of the helicopter, will 

actually make home-based aircraft 
feasible and possible. 

That 's something to work for 
and plan for. But ?"ight uow we've 
got something to fight for. \Xfe're 
glad that we, at McDonnell, can 
add our share to the gigantic con­
tribution which America's aircraft 
industry is making to victory ... 
and to the preservation of the four 
freedoms which are fundamental 
to democracy. 

M~DONNELL~~~ 
PLANES • PARTS • PLASTICS -·* SAINT LOUIS-MEMPHIS * 



682 FLYING FACTS AND FIGURES 

Uniled Slales Air Transporl Roulu (Jtu~uary 1, 1943)-Continued 

Routes 

Atlanta-Cincinnati via Knoxville .. . 
New York-Miami via Orlando .... . 
New York-Miami via West Palm 

Beach .•.•..................•. 
New York-Miami via Washington 

and Jacksonville .............. . 
New York-Brownsville via Atlanta, 

and New Orleans ............. . 
New York-San Antonio via Wash­

ington, Atlanta and New Orleans. 
New York-Houston via Washing­

ton, Atlanta, and New Orleans ... 
New York-Birmingham via Wash-

ington and Atlanta ............ . 
New York-Atlanta via Washington. 
Chicago-Miami via Nashville, Jack-

sonville and Orlando .......... . 

c~:~..!n~. ~.~ .~~~~~~ .~~~. 
Atlanta-Tampa via Tallahassee ... . 
Denver-Great Falls .............. . 
Cheyenne-Denver ....•........... 
Cheyenne-Huron ................ . 
Minneapolis-Kansas City ........ . 
Minneapolis-St. Louis via Des 

Moines ........•.•............ 
Kansas City-Tulsa .............. . 
Omaha-Kansas City ............. . 
Des Moines-Kansas City ......... . 
Jacksonville-Miami via Orlando 

and Tampa .•................. 
New Orleans-Jacksonville ........ . 
Boston-Bangor •.......•......... 
Boston-Caribou ................. . 
Chicago-Seattle via Minneapolis 

and Helena .••................. 
Chicago-Seattle via Minneapolis 

and Butte .•.•................. 
CChihi: cago-Minneapolis (direct) ..•... 

cago-Minneapolis via Milwau-
C~ee ... F · ·' · · · · · ·' · ·· · · · · · · · · · cago- argo .......•........... 
Minneapolis-Duluth ............. . 
Norfo!Jt-Detroit via Pittsburgh ... . 
Washington-Detroit ............. . 
~::S\~~~:tsburgh .......... . 

g alo ............. .. 
D.etroit-Milwauke~ via Muskegon .. 
Pittsb~gh-~no,:mlle •..•......... 
Knoxville-Birmmgham, .....•..... 
New York-Los Angeles via Pitts-

burgh, St. Louis and Kansas City. 
New York-Los Angeles via Pitts­

burgh, Chicago, Kansas City and 
Windslow .................... . 

New York-Los Angeles via Pitts­
burgh, Kansas City and Boulder 
City ......................... . 

New York-Kansas City via Phila­
delphia, Pittsburgh and Cincin-
nati ......................... . 

New York-Kansas City via Pitts-
burgh and St. Louis ........... . 

Airway 
miles 

I,I97 

I,I97 

I,856 

I,Soo 

I,6I6 

927 
775 

I,254 
4J2 
573 
g6 

559 
68o 

5I9 
2I5 
I67 
I82 

x,8u 

1,828 
337 

384 
6o7 
145 
547 
402 
185 
215 
26o 
473 
222 

I,I82 

I,II9 

Schedule 
(round trips) 

2 times daily .. 
I time daily ... 

4 times daily .. 

I timedaily .. . 

I time daily .. . 

I time daily .. . 

I time daily .•. 

I time daily .. . 
I time daily .. . 

2 times daily .. 

1 time daily .. 
I time daily .. . 
I time daily .. . 
I time daily .. . 
I time daily .. . 
I time daily .. . 

I time daily .. . 
I time daily .. . 
I time daily .. . 
I time daily .. . 

2 times daily .. 
3 times daily .. 
2 times daily .. 
I time daily .. . 

I time daily .. . 

I time daily .. . 
I time daily .. . 

I time daily .. . 
I time daily .. . 
I time daily .. . 
3 times daily .. 
2 times daily .. 
I time daily ... 
2 times daily .. 
I time daily .. . 
I time daily .. . 
I time daily .. . 

2 times daily .. 

3 times daily .. 

I time daily ... 

I time daily ... 

2 times daily .. 

Daily 
mileage 

2,394 

3o7I2 

3,618 

3o2I2 

I,854 
I,550 

5,o68 

2,5o8 
864 

I,I46 
I92 

1,118 
I,36o 

I,038 
4JO 
334 
364 

1,540 
3,o6o 

868 
766 

3,622 

3,656 
7I4 

768 
1,2I4 

290 
3,282 
I,6o8 

370 
86o 
520 
946 
444 

IO,I64 

Operator 

Delta Air Corporation 
Eastern Air Lines, Inc. .. 

.. 

.. 

.. 

.. 

.. .. 

.. 

.. .. 
Inland Airlines, Inc. .. .. 
Mid - Continent Air­

lines, Inc. .. .. .. .. 
National Airlines, Inc. .. 
Northeast Airlines, 

Inc. 
Northwest Airlines, 

Inc. 

.. .. 

.. .. .. 
Pennsylvania-Central 

Airlines .. .. .. .. 
" 

Transcontinental & 
Western Air 

.. 

.. 
" 
" 



FL YI 1 F \ T .\. ·o FIG "R · 

Car a vans in the · Clouds 
Tb world' goo_d mo ing in sky ship w~dy and 

afel acros and contin nt . . . that was a ision 

y sterday· today it's a roaring reality. Hiogins "flying 

freight cars" ill carry vitally needed material and supplies to 

our fighting forces ·where er their bq.ttle lines .may be ... 

and fast, for no port on this globe is more 

than 60 hours away on the maps of the flying merchantmen. 

An air t1r111t1da of bu/1(/reds of cm·go-caniers rising j1·om 

a t•ast aircraft plaut !bat wasn't there sbort morttbs t1go . 

thus, down iu New 01-leaus, do tbe men of Higgim 

build to meet the swiftly chaugiug ueeds of a 1Jatio11 

at u .. •ar, as tbey plau for tbe ueeds of a world at peace. And 

higb i1z many a distant sky the cloud-captains are say· 

i11g that HIGGlNS ·is, a name to watcb tvbe1l tlie wrtr is wou. 

R~ 
AIR. CR~FT, INC., NEW. ORLEANS 
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t: llilrtl Slcllt'.\ Air Trclluf•url Ro11/es (.I clllll•"·'' 1, I!J4.1) · ·( 'unl in Ill ... I 

Routes Airway Schedule Daily Operator miles (round trips) mileage ----- ---
New York-Chicago via Philadel-

phia, Dayton, Columbus and Transcontinental & 
Fort Wayne .......••..•... -· .. 81Q 1 time daily ... 1,6j8 Western Air 

New York-Chicago via Pittsburgh .. 724 1 time daily ... 1,448 
.. 

Bould~ c;it>:-San .Francisco ...•... 446 1 time daily ... llyz .. 
Detro1t-Cmcmnati. ••..•.•..•.... 241 2 times daily .. Qb4 .. 
New York-Chicago via Cleveland .. 7.J8 .J times daily .. 4·428 l'nited Air I.ine~. Inc. 
New York-Chicago via Philadelphia 757 2 times daily .. . J,028 . . 
New York-Chicago via Allentown .. and Toledo •••.•..•...•.•...... 738 1 time daily ... 1,476 
New York-Chicago via Youngstown 738 1 time daily ... 1,476 " 
New York-Chicago via Akron ...•. 737 1 time daily ... 1,474 " 
Chicago-San Francisco via Omaha 

" and Salt Lake City ............. 1,876 2 times daily .. 7.504 
Chicago-San Francisco via Omaha 

and Denver •.••..•••.•........ 1,89o I time daily ... 3.7118 
.. 

Chicago-San Francisco via Omaha 
and Cheyenne ••••.•........... I,876 I time daily ... .1.752 

.. 
Chicago-San Francisco via Omaha, .. Denver and Reno •••..•..•.... 1,8QQ I time daily ... .1.798 
Chicago-Seattle via Cheyenne and 

" Boise •••••••.................. 2,o85 I time daily ... 4,170 
Chicago-Seattle via Denver and 

I time daily ... .. Salt Lake City ................. 2,1o8 4,218 
Chicago-Salt Lake City ........... 1,294 I time daily ... 2,588 .. 
Cheyenne-Denver ................ Q6 2 times daily .. .J84 

.. 
Seattle-Los Angeles via Medford 

and San Francisco ............. 1,008 I time daily ... 2,016 .. 
Seattle-Los Angeles via Sacramento 

2 times daily .. .. and San Francisco ............. I,03I 4,124 
Seattle-Los Angeles via Medford, 

I time daily ... .. San Francisco and Bakersfield ... I,044 2,o88 
San Francisco-Los Angeles (direct). .327 .3 times daily .. I,Q62 .. 
San Francisco-Los Angeles via Del 

1 time daily ... .. Monte and Santa Barbara ...... .352 704 
San Francisco-Los Angeles via 

Fresno and Bakersfield ......... . 358 I time daily ... 716 .. 
Lethbridge - Salt Lake City via Western Air Lines, 

Great Falls .................... 646 1 time daily ... 1,202 Inc. 
Salt Lake City-Los Angeles ....... 500 .3 times daily .. .3,540 .. 
Los Angeles-San Diego ........... I2J 2 times daily .. 492 " ---

Total Domestic Routes ....... ,36,442 III,026 
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DESIGNERS ENGINEERS 
M A N U F A C T U ,R E R S 

RUBBER PRODUCTS 

AIRCR;.~ 1~bUSTRY s I N c LA I R 
COMPLETE LINE 

A. N. GROMMETS · 

BUMPERS RINGS 
BUSHINGS - MOLDS 
EXTRUSIONS - SLAB 
GASKETS SHEET 
WASHERS - SPRING 

TUBING SPONGE ~~~~i 
SPECIAL PARTS f;! 

THOUSANDS OF PARTS ~~~i([~~ 
A VAIL ABLE FROM r.; 
STOCK OR FROM 

OUR STOCK MOLDS 

SEND US YOUR 
INQUIRIES 

AIRCRAFT 
Oils & Greases 

* 
SINCLAIR 

REFINING COMPANY 
630 FIFTH AVENUE 

NEW YORK, N.Y. 
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U.S. DOMESTIC AIR CARRIER OPERATIONS 

And Accident Statistics for the Calendar Years 1940, 1941, and 194.2 

-1940 1941 1Q4.2 

Miles Flown ............................... 1o8,8oo,436 1JJ,022,67Q 110,102,8llo 
Total Passengers Carried .................... 2,959,48o 4,o6o,545 J,5Jl,950 
Total Passenger Miles ....................... 1,147.444.948 1,4Q1,734,(~71 J o474,78J,656 

Fatal Accidents ............................ J 4 5 
Fatal Passenger Accidents ................... J 4 5 
Passenger Fatalities ......................... 35 35 55 
Crew Fatalities ............................. 10 0 16 

Miles Flown per Fatal Accident .............. 36,266,8u JJ,255,670 2.2,020,572 
Miles Flown re;r Fatal Passenger Accident .... 36,266,8u 33,255,670 22,020,572 
Passenger Mi es Flown per Passenger Fatality .. 32,784,141 42,620,091 26,814,248 
Miles Flown per Crew Fatality ............... 10,88o,044 14,78o,298 6,881,429 

CIVIL AERONAUTICS ADMINISTRATION FUNDS 
APPROPRIATIONS FOR FISCAL YEARS 1940, 1941 AND 1942 

1940 1941 1942 

General administration ...................... ............. $ 1,078,200 $ Q90,000 
Maintenance of air navigation facilities ........ ·········· ... u,8o6,550 16,J2J,720 
Technical development ...................... ............. 557,000 520,000 
Technical development 1942-194J ............. ·········· ... ............. 223,702 
Enforcement of safety regulations ............ ............. 2,484.453 2,Q06,ooo 
Establishment of- air navigation facilities ...... $ 7,000,000 7.356,:r8o I2,oJ6,ooo 
Establishment of air navigation facilities 1942-

IP.4J· • •. • •. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ............. ············· 9,732,290 
CiVIlian Pilot Training ...................... 4,000,000 J6,8r4,504 25,000,000 
Maintenance and operation, Washington Na-

tional Airport ............................ ............. 255,65o 377.645 
Development of landing areas ................ ............. 40,000,000 100,477.750 
Developm.ent of landing areas 1942-1943 ....... ............. ············· 50,II5,JOO 
Construction of hangars ..................... ············· 2,700,000 (1) 
Emergency relief, Commerce, administrative 

expenses ..•.............................. 250,000 175,000 (I) 
Printing and binding, Commerce ........•.... 72,900 72,900 (2) 
Salaries and expenses, Civil Aeronautics Au· 

thority .................................. 14,144,065 ............. ............. 
Total. .....................•........ $25,466,o6s $IOJ,~00,5J7 $227.702,407 

r 1941 funds carried over to 1942. 
• Funds to be allotted from Commerce Department Budget. 

.. ... ~ ' 
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BROACH- SP LI NE 
SLOT GRINDING AND 

MACHINE TOOL WAY GR IN DERS 

PO\ ER EL E A TIO 
Fl GER T IP CONTROLS 
AUTOMATIC DO\ FEED 

6 7 

A UTO M TIC WH EEL TRUING 
HYDRAULIC RAPID T R).\ ELERS 
AUTOMATIC SPARK· OUT CO 'T ROL 

URFA C£ • 6 / 10 J( I to 36 X 36 X 22 
BROA CH - 6 / 4 to 12 X 72 

* UTICA PLIERS * 
for More 

Tool Hours 

UTICA is up to its 
ea r s in wartitne pro· 
duction, so make the 
most of the tools you 
now have . Our pres­
ent supply for distrib­
utors' needs is availa­
ble on accefJtable p1·i· 
ori!y 01·de1·s only. 

St:nd fur A\,iation 
13Hll>!tin No . 41. 

UTICA DROP FORGE & TOOL 
CORPORATION 

UTICA, NEW YORK 

1 / 3000 to 1/ 3 H .P. 

ELECTRIC MOTORS 

Dependable motors for 
A .C., D.C., or Universal 
operation. 3000 RPM 
to 25 ,000 RPM, or with 
almost any geared spud 
desired-worm or spur 
gearing . Light in weight 
and compact. 26 stand­
ard, and, innumerable 
special types. 

Any quantity to You~, 
Army Navy or Arr 
Corps' specifications. 
Send requirements for 
quotations and rec­
ommendations of the 
SpeedWay Technical 
Staff. 



688 FLYING FACTS AND FIGURES 

U. S. AIR MAIL SERVICE 
From report of the Postmaster General for fiscal year 1942 

Mileage and cost of service on Government-operated and private-carrier-operated domestic 
air mail routes and amount of annual appropriation, for the fiscal years 1918 to 1942, inclusive. -

Fiscal Year Revenue Cosl of A flerage Cosl Allf"olriolion MilesFiwm Seniu perMik 

Government operation: 
IOI8 .•....•..•.......•.. x6,ooo $1J,6o4.oo $ .85o $100,000 
1010 .••......••....•..•. 16o,o66 717,177.00 4·481 100,000 
1920 ..•.......•.•....••. 549,244 1,264.495·00 2.J02 85o,ooo 
1921 ........•........... lo554oo85 2,653,882.00 1-707 1.375,000 
1922 ..................•. 1,537.927 1,418,146.00 ·922 1,425,000 
1923 ....... ,,,,, .. ,,,.,, 1,590,637 1,8Q7,151.00 1.193 I,QOO,OOO 
1924···· ..•.........•... 1,522,763 1,4o8.67 4·00 .Q84 1,500,000 
1925 ...............••... 2,076.764 2,74J,750.00 I.J21 2,750,000 
1926 ................•... 2,256,137 2,782,422.00 1.2J3 2,885,000 
1927 .......••.......•.•. 2,329,553 2,255.919.00 ·968 2,65o,ooo 
1928 ........•.........•. 173.987 166,314.00 .o56 2,15o,ooo 

Operation by private carriers: 
1926 ......•........••••• 396.345 8oo753·71 .226 soo,ooo 
1927·· ......•.•.....•••. 2,8o5,781 J .363,227.82 ·486 2,000,000 
1928 ......... ,, .....•.•. 5,585,224 4o042,777•I6 ·724 4,5oo,ooo 
102Q .•............. ,.,,. · 10,212,5II n,16Q,o15.IJ 1.004 1204J00000 
1930,,,,,.,,,,,,,,,,,,,, 14,939.468 14,618,231.50 ·978 15,000,000 
1931 •.....•.•.......•••. 21,381,852 16,94J,6o5.56 ·792 18,ooo,ooo 
1932 .•......• ,.,,,,,.,., 32,202,170 IQ,938,122.61 .619 20,000,000 
1933···· • •. • • •. • ... • • • •• 35,900,8n 19,400,264.81 ·540 19o46o,ooo 
1934···· •.....•......••. 2Q,III,474 1u,uo,95o.64 ·417 15,000,000 
1935···· .............••. 31,148,6Q3 8,834.732·43 .284 112,003,291 
1936 ••.•............•.•• 38,700,643 12,177,682.47 .315 12,247.500 
1937 .................... 39,958,771 13,165,574•73 ·320 13,239,000 
1938 .••. , ............. ,. 46,166,192 14,741,249·42 .319 14,831,403 
1939···· .•............•. 52,048,627 116,767,934·50 ·322 17,2401000 
1940 .................•.• 59,177.525 1r8,855.305.82 .319 19o4Soo303 
1941 ..•.•..•..........•. 75,255,2o8 120,513,541.56 .273 20,614.199 
1942 ••••.............••. 18Q,4100021 122,775,781.00 .255 22,8o4t422 

1 Subject to final adjustment. 
I $3,291 of this amount was a special appropriation for the purpose of salary restoration. 

Statistical repo~t showing the total mileage of domestic air mail routes, the miles of service 
scheduled .and actually flown, and the cost of air mail service for the fiscal years 1926-42. 

Miles of Miles of Service Percentage 
Fiscal Year Route of Cost of Smnce 

Schedttled A ct!4ally Floum Performance 

1926 .••••••••.. 3o597 41I,070 396.345 96.42 $8o,753·71 
1927 ..•••.••... 5,551 3,092,016 2,8o5,781 90·74 1,363,227.82 
1928 ••.•.••.... 10,932 5.999.948 5,585,224 93·09 4o042,777•16 
1929··· •.••.... 14,406 II,032,508 10,212,5II 92·57 11,169,015.13 
1930 •.••.•..... 14,907 16,228,453 14,939,468 92.06 14,618,231.50 
1931 ••••.•..... 23,488 22,907,169 21,381,852 93·34 16,943,6o5.56 
1932 ........... 26,745 34,509,483 32,202,170 93·31 19,938,122.61 
1933•"''' .... • 27,679 38,II4,425 35,909,8u 94.22 19,400,264.81 
1934· •••••..... 28,820 31,223,641 29,1II,474 93·24 112,129,959·64 
1935· ••..•••... 28,884 33.770,909 31,148,693 92.24 8,834.732·43 
1936 ...•....... 29,198 40,8o2,141 38,700,643 94.85 12,177,682.47 
1937· .•........ 29,622 42,051,957 39,358,771 95.02 13,165,574·73 
1938 .•... · · • · · · 33,655 48,735,120 46,166,"i92 94·73 14,741,249•42 
1939· .......... 37,080 54,188,438 52,087,028 96.12 16,781,496.25 
1940 ........... 37.943 6o,812,957 59,177.525 97·31 118,855,305.82 
1941 ••......... 4.~.411 79.708,380 75,255,208 94·41 120,513,541•56 
1942 ........... 44.623 193.872,974 18Q,410,02I 95·25 12207750781.00 

.. 
1 Subject to final adjustment. 
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U.S. AIR MAIL SERVICE 
Frum report of the Postmaster General for fiscal year 1942 

Domestic air mail pound-miles flown by months for fiscal yean 19.19 to 1942 inclusive 

1930 1940 1941 1942 

july .........•... 1,109,405,168 I.J85,490,649 1,6JJ,8I309JJ 2,212,783,o24 
August ......•... 1,272,873.777 1 .485,000.905 1,718,622,237 2,255,626.391 
September .•...•. 1,235,017,7o8 1,421t4J4,00l 1,673.J90,0J8 2,216,527,714 
October ........•. 1,290,263,414 I,500.J25,5So 1,866,oo8,2o5 2.366.448.757 
November ....... 11251,886,341 1,472,644.377 1,667,748,870 2,2Jo,666,784 
D~ber ........ 1,4Jo,568,176 1,771,255.973 t,Soo,o58,683 2,675,279.781 
January ..•...•.. 1,24J,868,no 1,5J5,184,0J3 1,761,226,024 2,503.528,Jo2 
February ....•.•• 1,220,711,135 1,500,226,:zoo 1,813.J48,177 2,552,948,641 
1\larch .....•..... 1,447o382,546 1,681,791,500 2,or8o484,815 J,OI8,03J.JJ5 
April. .•......... 1,355,973,784 1,628,33S.2o5 2,o6r,88o,o65 2o905o738.9I8 
1\lay .•.•..•..... I,4J4,681,315 I,682,614o516 2,1o5,826,655 3,156,uo,855 
june ...•........ 1,426,o85.8So 1,597,o62o402 2,o8J.004.549 13,129,539,582 

Total ...... 15,818,617,372 18,671,367,440 22,20J,422,t6o 3114Q411321o84 . . . 
1 SubJect to final adJustment. 

U.S. FOREIGN AIR MAIL 
From report of the Postmaster General for fiscal year 1042 
Air mail service to foreigD countries during fiscal year 1042 

Rollkl 
Sen ice semu Percenl4gc of 

Scheduled Performed Perjtm11411Cc 

Miles Miles 
1. New York to Montreal .......•• 449,4o6.o 427,027-0 95-02 
5. Miami to Canal Zone (direct) ... I24o540.8 123,250-1 oS-07 

Miami to Barranquilla .•....... 26o,276.8 26o,276.8 100.00 
Miami to Havana ••........... 123,168.o 121,264.0 oS-45 
Barranquilla to Canal Zone ..... 39,4J1.4 39o4JI•4 100.00 
San Salvador to Canal Zone .... 270,5o8.1 26g,86g.1 90·76 
Port of Spain to Paramaribo .... 230,200.3 230,181.8 90.·90 
BarranquiUa to Port of Spain ... 200,38g.2 200,381.7 90·90 

6. Miami to San Juan .....••..... 58o,868.2 579.68o.6 90-So 
San Juan to Port of Spain .•.... 270o46o·5 279,469·5 100.00 

7. Miami to Nassau' ••..•.•...... 26,142.0 25,573·5 97-8.3 
8. Brownsville to Mexiro City ..... 338,282.0 338,203.6 oo-o8 

Mexico City to San Salvador ..•. 248,133·6 248,037-8 90·96 g. Canal Zone to Buenos Aires .... Io946,g8J.O Io930o340,1 90.61 
10. Paramaribo to Buenos Aires .... 1,456,oot.7 1,456,o81.9 99·99 14. San Francisco to Hong Kong/ 

Singapore .•.•..•••..•...... I,OI4o739·0 1,oo5,903·o 90-14 
15. Juneau to White Horse ......... 17,482.4 17,077.2 97-68 
x6. Fairbanks to White Horse ..•.•. 51,136.8 51,022.2 99·78 
17. New York to Hamilton, Ber-

mudal ..•••••••••........... 6,966.0 6,966.o 100.00 
18. New York to Lisbon/Foynes1 ••• 499,885.o 388,761.0 77-77 
xg. San Francisco to Auckland .•.•. 246,xo8.o 246,1o8.o 100.00 
20. Seattle to Juneau .............. 485,616.o 395.922.0 81.53 
21. Bangor, Maine, to Moncton .... 295,698.o 2o8,363.0 70-46 

Salaries, etc., Cali, Colombia, 
Agency2 ................. • • • .......... . ......... . ......... 

Clerk service at Canal Zone .••.. .......... .......... ·········· 
Total. •••..••...•.••... 9,19·I,519.8 118,858,2go.3 "' 119!$-37 

Compensation 

$256,216.2o 
255,132.72 
511,o82.6o 
218,446-40 
70,976.52 

484,272.64 
398.472.81 
36o,88o.32 

110571262.71 
412,Soo-33 
31,966.go 

6o8,762.56 
446.459-24 

2,918,222.37 
2,100,741-42 

(I) 
38,992-92 
64,6gx.57 

~~ 
(I) 
(') 

83,022.6o 

5.481.00 
6,ooo.oo 

........... 
1 One way. • Agency discontinued-January 31, 1942. a No compensation shown as 

rate of payment is subject to adjustment by Civil.Aeronautics Board. • No compensation 
shown as rate of payment is yet to be fixed by the Civil Aeronautics Board; • Subject 
to final adjustment. 
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PROGRESS OF CIVIL AERONAUTICS IN THE UNITED STATES 
(All statistics are as of Dec. 31 each year) 

Compiled by Civil Aeronautics Administration 

1940 1941 194Z 

ScHEDULED AIR-CARRIER OPERATIONS . 
Airplanes: 

In service and reserve (domestic) ........... 358 359 176 

Airwa~s (d~mestic):. 
164 189 Sei"Vlces 1n operation ...................... Ill 

Express mileage .......................... 41,054 47.703 36,44Z 
Mail mileage .....•.................•..... 40,461 45.454 35,641 
Passenger mileage ........................ 41,054 47.703 35,168 

Total mileage (domestic) ............•..... 41,054 47.703 36,44z 

Accidents: 
Domestic: 

Number of accidents .........•.......... 42 33 31 
Miles flown per accident ..•.............. 2,590.487 4,030,990 3,551,705 
Fatal Accidents .••.................. · · · 3 4 5 
Miles flown per fatal accident ............ 36,266,812 33,255.670 22,020,572 
Fatal accidents per 1,ooo,ooo miles flown .. 0.03 O.OJ .05 
Pilot fatalities ....•................. · · · · 3 3 5 
Miles flown Jltir pilot fatality ............. 36,266,812 44o340,So3 22,020,572 
Copilot fat "ties ..•............... ·••·. 3 3 5 
Crew fatalities (other than pilot and copilot) 4 3 6 
Passenger fatalities ............... · · · · · · 35 35 55 
Passenger miles flown per passenger fatality 32,784,141 42,620,991 26,814,248 
Ground crew and third party fatalities .... 0 0 0 
Passenger fatalities per 1oo,ooo,ooo pas-

senger miles flown ....•....... · · · · · · · · 3.05 2.35 3·73 
Total fatalities ................. · · · · • · · · 45 44 71 
Fatalities per r,ooo,ooo miles flown ....... 0.41 0.33 o.64 

Express and freight carried: 
12,5o6,r76 19,209,671 40,101,657 . Pounds (domestic) ............... · · · · · · · · · 

Miles fiown (revenue}: 
1o8,8oo,436 13J1022,679 no,ro2,86o Domestic routes .•.............. · · · · · · · · · · 

Passenger-miles flown (1 passenger carried x 
mile}: 

Domestic, revenue .................• · · · · • · 1,041,173.558 1,369,584,231 1,398,o42,146 
Domestic, revenue and non-revenue ......... I,I47o444o948 1,491,734o671 1,474.783,656 

Passengers carried: 
Domestic, revenue ........................ 2,727,820 3.768,892 3.349,134 
Domestic, revenue and non-revenue ......... 2,959.480 4,060,545 3.532,950 

Passenger sel!.t-miles flown (domestic) •........ Io797o329,4JI 2,316,205,507 1,937.672,755 
Passenger load factor: 

Domestic revenue (per cent) ............... 57-93 59.13 72.15 

PRIVATE FLYING OPERATIONS 
(All domestic) 

Airplanes in operation (certificated and uncer-
tificated) ••..••........................ 16,903 24,124 22,329 

AIRPORTS AND LANDING FIELDS 
Ai~rts: 

ommercial. ............................. 86o 930 1,069 
Municipal ............................... 1,031 r,o86 1,129 
Intermediate-C. A. A.-lighted ............ 289 283 273 
Intermediate-C. A. A.-unlighted ......... 0 0 0 
Private and miscellaneous airports .......... 15'1 r85 78 

Total airports in operation ............. 2,331 2,484 2,549-
Lighted, total ....•.•••.........••••••...•.. 776 662 700 
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Coblo A ddrUJ-" Biuohlu" No w York 

Tc l c phon.,~Owlln 9 Grun 9 -6395 

BLUE FRIES­
NEW YORK, Inc. 

INTERNATIONAL 
SHIPPING AGENTS 

44 WHITEHALL STREET 
NEW YORK 

S pecializing in P reparing, B ox ing, 
P rocessing of Airplanes a n d S pare 

P arts for Shipment Overseas. 

Our A ctivitie Include: 
EXPORT-IMPORT SHIPPING 

CUSTOMS BROKERAGE 
SUPERINTENDENCE 

WEIGHING 
SURVEYING 
SAMPLING 

P a cking · Distribution a nd Splitting 
of C arloa ds · Trucking 

Combined Freight Service 
to V a rious Countries 

THE WACO 
AIRCRAFT COMPANY 
Oldest Commercial Airplane 
Manufacturer-Contractors to 
the U. S. Army Air Corps 
CG-3A and CG-4A Gliders 

* Sub-Co11trnctor·s 

Scl-wol of Aerona~ftics 

STEW ART TECH 
found ed 1909 

Specializing in Aeronautics 
Since 1929 

AU of our mechanic fac ilities are cur­
rently. devoted to the train.ing o f en­
listed men of the Army A ir Forc es 
Technical T raining Command . 

The AER ONA UTICAL DRAFT­
I G Course ( including Deta il De­
sign) is open t o civilians. Catalog 
N o. A Y43 will be sent u pon request. 

STEWART 
TECHNICAL SCHOOL 

Stewart Tech Buildin~ 
253- 7 West 64th St. , New York, N.Y. 

Contrac tor to the U. S. Arm y Air Forces 
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PROGRESS OF CIVIL AERONAUTICS IN THE UNITED STATES 
. -Continued-

FEDERAl. AIRWAYS SVSTEY ASI> :\ms 
TO AIR :'liAVIGATIOS 

Communication: 
Radio broadcast stations ............. . 
Radio range beacon stations .. . 
Radio marker beacons ..... . 

I 
; 

·I 

Weather reporting airway ami airport station• 
Weather Bureau and C. :\ . . \. nperat('fl. · 

longline teletypewriter equiJ.lJM!d .... 
Traffic control stations teletypewriter ~'<tuipt><·•l 
Miles of weather reporting teletyt><•writer 

service. . . . . . . . . . . . . . . . . . .. 
Miles of traffic control teletypewriter sen·ice. 

Airway lighting: 
Beacons: 

Revolving .................. . 
Flashing ..................... . 

Beacons-privately owned and ccrtifit·d ... . 
Intermediate landing fields, lighted ......... 

1 Mileage lighted.... . . . . . . . . . . . . . . . . . . . . . 
Miles under construction at close of year ... 

CF.RTIPICA n:s 
Certificated (active): 

Airplanes ............... . 
Gliders .............. . 
Instructors, ground ... . 
Mechanics .............. . 
Pilots, airplane ....... . 
Pilots, glider ........ . 
Riggers, parachute .. . 
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U. S. WEATHER BUREAU APPROPRIATIONS 

Fiscal Years 1940, 19.p and 19-12 

============================~------~=-======~~- ~------------ ----------
A ppropriflliolls 

Projecl 
1()40 1 1().1/ 

------------------1---------- --------
General Administrative expenses ......... . 
General forecasts and warnings ........... . 
Climatology ........................... . 
River and flood service .................. . 
Aviation weather service ................ . 
New methods and improved technique in 

weather forecasting ................... . 
Improvements in instrumentation and meth-

ods of observation .................... . 
Investigations of clir.1atic variations ....... . 

s 145,000 
1,272 •. 35.l 
1,024,207 

211,852 
3.481,60., 

J2,77J 

.3.561 
1,520 

Total appropriations............... S6,172,87o 

S qs,ooo 
1,75<1,70h 
I ,241,(175 

217,22:-l 
.l.-177 .JS.J 

1,()0,\ 

.l,IJ.U 

/1)./:! 

S I.Jb,21\0 
I,IJJS,H1t) 
I,l65,0.Jl 

144,1117 
4, ~.iS,11.J 

l,\,5-t.\ 
10,43i 

1 Includes Ssoo,ooo appropriated in the "First Supplemental Civil Functions Appropriations 
Act, 1941"; and Sso,ooo appropriated in the "Second Deficiency Appropriation Act, 1940." 

2 Includes $s6o,s8o appropriated in the "Third Supplemental National Defense Appropria­
tion Act, 1942." 
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Headquarters for Computers 
() , r ,,.,_(J u f •' ll !: i ll< ' «' r ' ,,, . , - ; .,( ; ;;, • , ; , ,:ul•·i11 !! CU II t pl icnL e d prob lern s 

/,. ,,., .,,, ,. .. j ~ ;"'1'1' • ,. ,., , l'"'' ' r :- 1/u-•L nrp n .~_,- t n 1111rlers l n lld nnd 

"I • •rtt 1• ·- \f , . , tul ,-.. [, · ,fntit>ll -~ n rt' r Pdll c f'rl to 11 11 1i11i 111 1111t . A fe te of 

o11 r ,-"" ' l'"'' ' r ' uri' ill11 s l rnted IIC'IOH' . 

-~~-" ' ..• -- . ~ . . -· .................. 
................... .......... . 1·1 -· _., • 

~ I 

LOAD ADJUSTER 
Th is inshumcn l II used in the op 1 lion of 

multi -placed commcrci I and milll ry hplanu, 
lor quickly ond accurately d to•mlnlnglhe Plop­
or lo d ing of on airplane lor wl and Hlci nt 
b<tlanco during Aighl. Each Lo d Adjullcr IJ 
CI Pcciolly de sig ned lor o p rtlculor olrplon 
mod e l. 

B. 

A 

• 

A. RADIUS OF ACTION Determines the 
lime and distance from a Axed base. 
B. D / F BEARING Converts rclotivc ODM 
and ODE direction Ander boorings. 
C. TIMED TURN lndicoles lime of turn in 
seconds, angle oF turn and the ne w hooding , 
when making standord approach turn s. 

NAVIGATIONAL COMPUTER 
Enoblc·s a p ilot or novigolor oF oiraoft to 

q uickly ond accurotcly so lve d ood reckoning 
navigational p10 bl oms with out mentol orith· 
mell e. II dolcrmlncs tho relation be twoon Air 
Spood , Ground Spood , Wind Direction ond 
Velocity H ood ing, Track ond Mognolic Vorio­
lion. It o'so lncorporotu a circulor llmc-spaed­
distanco slide rule , convo,.i on tobles ond vorio­
tion chart . 

-:: 

:=;;: ~~= 

FLIGHT CO-ORDINATOR 
Designed lor o porliculor combination oF oir­

plone ond engine, this computer enobles the 
pilot to qu ickly ond occurolcly solve his prob­
lems of speed, Fuel consumption , engine ond 
propeller settings, For oil conditions of oltitude, 
lemperoture ond gross weight. 

COX a11.d STEVENS AIRCRAFT 
CORPOI\ATION 

P. 0. BOX 30, MINEOLA N. Y. 
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FLYING FACTS AND FIGURES 

AMERICAN AIRPLANES IN SERVICE WITH OR IN AN­
NOUNCED PRODUCTION FOR THE UNITED STATES 

AND BRITISH AIR FORCES 

April 1, 1943 

M anufaclt,er Pktre Name U.S. Army U.S. Navy Bri/.ish 

Heavy Bt~tnbers (4 engitre) 
B • 1 Flying Fortres.c; B-17 Fortress oe1nffi ......••........ • ••• 0 •••• 

Conso • datedl ..•........ Liberator B-24 PB4Y Liberator 
Douglas* ............... ··············· B-19 ......... ............... 

Medium Bombers (2 engine) 
Douglas• •.............. Bolo B-18 .......... Digby 
Douglas• ............... Dragon B-23 ········· ............... 
Martin ................ Marauder B-26 ......... Marauder 
North American .•...... Mitchell B-25 PBJ-1 Mitchell• 
Vega ............•...•. Ventura B-34 PV Ventura 

Light Bombers (2 tmginel 
Douglas .•............. Havoc A-2o BD Boston & Havoc 
Lockheed .............. Hudson A-29 PBO Hudson 
Martin ................ ··············· A-30 ········· Baltimore 
Martin1 •••••••••••••••• ··············· ......... ········· Maryland 

Light Bombers (1 engine) 
Bermuda Brewster ............... Buccaneer A-34 SB2A 

Curtiss ................ Helldiver A-25 SB2C ··············· Douglas• ............... Devastator ········· TBD ··············· Douglas ............•. Dauntless A-24 SBD ··············· GrulllJJlall•. . ........... Avenger ......... TBF ··············· North American ........ Mustang A-36 sii;u .... c'heY.i>U.ite. · · · · Chance Vought ......... Vindicator ········· Vulteel ................ Vengeance A-31 ········· Vengeance 
Vultee .•............... ··············· A-35 ········· ··············· 

Fighlers (2 engine) 
Lockheed .•............ Lightning P-38 ......... Lightning 

Fighiers (1 engine) 
Airacobra4 Bell .................•. Airacobra P-39 ......... 

Brewsterl .•............ Buffalo ......... F2A Buffalo 
Curtiss ................ Warhawk P-4oseries ......... Tomahawk-• 

Kittybawk 
I&U 

Curtiss• ................ Mohawk P-36 ......... Mohawk 
Grumman7 ............. Wildcat ......... F4F Martlet 
North American •....... Mustang P-SI ········· Mustang 
Republica .............. Lancer P-43 ········· ··············· RepublicS .............. Thunderbolt P-47 ......... ................ 
Chance Vought .•....... Corsair ········· F4U ··············· Vultee ................. Vanguard P-66 ········· Vanguard(To 

China) 

Patrol Bombers (4 engine) 
Fl,ing Boats / Consolidated .....•..... Coronado ········· PB2Y ··············· 

Pawol B01twers (2 engi11e} 
Flying Boats 

ConsOlidated ........... Catalina ......... PBY Catalina 
Marf!in ................ Mariner ········· PBM ··············· 

Naval ~econnaissat~ce Sea-

ct:a~ .<~.~~~~~ ...... Seagull ········· S03C Seamew 
Chance Vought ......... Kingfisher ······· .. OS2U Kingfisher 
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Zero hou.i' lor ZEBOS 

tomorrow 

GBUMMJIN * * * * * * * * * * 
MAKES PLANES THAT MAKE HISTORY 



FLYING FACTS :\~0 FIGL"RES 

AMERICAN AIRPLANES IN SERVICE WITH OR IN AN­
NOUNCED PRODUCTION FOR THE UNITED STATES 

AND BRITISH AIR FORCES-Continued 

M anujaett~rcr 

Transports &- Cargo (4 en-
gine) 

Consolidated .......... . 
Douglas .............. . 
Lockheed ............. . 
Martin* .............. . 
Chance Vought ....... . 

Transports (2 engine1 
Beech8 ••••••••••••••••• 

Cessna ................ . 
Curtiss ............... . 
Curtiss ............... . 
Douglas .............. . 
Douglas ....•.......... 
Grununan ............. . 
Grumman ............. . 
Lockheed .•............ 

Transports (I engi11e) 
Beech ................ . 
Fairchild •.............. 
Grununan ............. . 
Howard ....•....•.....• 
Vulteel ..•...... · ...... . 

Liaison &- Communication 
(I engine) 

Aeronca •.............. 
Curtiss' ...........•.... 
Interstate ............. . 
North Americana ....... . 
Piper ......•..•........ 
Vultee ................ . 
Vultee ........•...•.... 
Universal Molded Prod .. 
Taylorcraft .•.••..•..... 

P~m/J!'Y Trainers (I engi11e) 
oem.g ..•.•••..•...... 

FairchildlO •.••.•........ 
Howard .•.•••.......... 
N;aval Aircraft& •........ 
P1per ................. . 
Ryan ••.•.............. 
Ryan .••.••............ 
s~ ............... . 
Tumn ................ . 

Plane Nom~ 

(.ibcralor Express 
Skymaster ...... . 
Constellation 
Man; 
Excalibur 

Voyager 
. .. .. ·········· 
Commando 
Caravan 
Skytrain 
Skytroopcr 
Goose 

Lodestar 

Traveler 
Forwarder 

Grasshopper 

Grasshopper 
Vigilant 
Sentinel 
··············· Grasshopper 

Caydet 
.Cornell 

··············· Recruit 

Basic Trainers (I engi11e) 
Fleetwings. . . . . . . . . . . . . . ............. . 
North American8•••••••• • •• 
Vultee................. Vall~~t· .......• 

Advanced Trainers (r cngi11e) 
Curtiss. . . . . . . . . . . . . . . . Falcon 
North American Texan 
Vultee. . . . . . . . . . . . . . . . . Reliant 

U.S. Army U.S. Nooy 

C-6o 

C-.u 
C-61 

C-81 

L-3 
0-52 
L-6& 8 
0-47 
L-4 
L-I 
L-5 
L-7 
L-2 

R5D 

JRB 

R5C 

GB 
GK 
]2F 
GH-1 

. .... ..... 

Brilish 

C-54 

Dakota I 
Dakota II 
Goose 

Lodestar 

Argus I 

GH-I 

PT-13 & 17 N2S I & II 
PT-19 & 23 . . . . . . . . . C~~~~il. (Ca~~~ia) 
. ..•..... NH-x 
. ........ N3N 
......... NE-1 
PT-21 & 22 NR 
PT-25 .•....... 

NP 
N2T 

BT-12 •........ 
BT-9 & 14 .• · ·. · · · · 
BT-13 & 15 SNV 

......... 
AT-6 
AT-19 

SNC 
SNJ 

............... 
Cub 

Yale 

Harvard 
Reliant 
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FLEET\,;l l"GS BT-L2, n e w bas i· lruiflc•r· flOW b in "' produced 
in quantity fo .- the U . S . A rmy i.- Fo.- s i "Lhe world's 
fi.-s t military airplane built p.-inc ipully of s t a inl s s teel ... 
and it s lOQ % w e lded! 

p ecijicatio11s: S pan , '1-0' ; ov~rull lt:ngth . 29 '2 " ; pow .-cd with 
a Pratt & \Vhil!H'Y tl·50 h.p. e n g in e . S turdy ; p.-ovidc e xcell e nt 
,; :;;ibility for both in s tru c tor and s iud c nt pilot. 

Othe r Fleetwin gs Produ cts inc lude : 
I. Snr(nc.·r~ for lrndin g nircrnft Jun nufacturc r s : 

1:;- ins Jlutld c r s Stabili ze r s 
E le vato r s \Viog::~ FlntlS 

Ailerone 
S poile r • 

2. Dy«_lr.aaiiic Ec:auiplnt'II1- hig h--c ffi c ic n c,y h:'·druuli c vn h ·t· s u nd hv-
druulic jac k s to opcrutc · 

L a ndin g Gcn r Win g 1-;-htps Gu n Firin g G c ur E n g ine Ccn ..-· l i n ,:: Flup:t 
Tuil 'Vhccl Gu n Turret~ Bomb Doors C ontrol Surfact:s 

Engine Co nt.rol s .-\uturnuti c Pilot., c l ·. 

a. 1\llscellnneous 1\ircrafC l~arCs , s u c h '"' 
Antmunition C hutes nnd Uoxcs " ' nter Breuk c r li 
W e ig hte d Containe r s Dr.rn v-Bcne h Section s 

];' uc"l Tonka 
Turre t Uiug s 

Jfl"rir c Flee t rv in.g s for 8JJcciji c in./orrnotion. Do it no tv.' 

"KEEP 'EM FLYING" 

E3 FEEE-FWINGS I> 
UHI S TOL lnc orpornl.c d PENNSYLVANIA 



FLYING FACTS AND FIGURES 

AMERICAN AIRPLANES IN SERVICE WITH OR IN AN­
NOUNCED PRODUCTION FOR THE UNITED STATES 

AND BRITISH AIR FORCES-Continued 

Manufacturer Plane NorM U.S. Army U.S.Naf1.)' Brilish 

Atlflaru:etl Trainers (a engine) 
Beech ................. Navifator AT-7 SNB-2 . ....... ······· 
Beech ................. Wichita AT-10 ......... . ·············· Beech ................. Kansas AT-II SNB-1 ............... 
Boeing ................ Crewmaker AT-IS ......... . .............. 
Cessna .•............... Bobcat AT-8& 17 0 ••• 0 •••• Crane 
Curtiss ................ Jeep AT-9 ········· ··············· Fairchild ............... Yankee Doodle AT-13& 14 ......... ··············· Lockheed .............. ··············· AT-18 ······ ... . .............. 

NOTE: 
1 Also made by Douglas and Vega. ' Also made by Douglas and Ford. a Not in pro-

duction. 'To Russia. under Lend-Lease. ' Also made by Northrop. e Also made by 
Eastern Aircraft Div. of Genera.l Motors. 7 Also made by Eastern Aircraft Div. of General 
Motors. a Also made by Curtiss. e Also made by Naval Airaaft Facwry. 10 Also 
made by Aeronca, Howa.rd, St. Louis Aircraft Co. * Experimental. Only one built. 

AIRCRAFT LABOR STATISTICS 
Avera.jre Weekly HoiJ!S_, Average Hourly Eaminp, and Average Weekly Earnings o( Wage Earners 

1n the Aircraft M.anu£acturing Industry by Months, January 194J to December 1942, 
Inclusive, Based on Reports Supplied by COOperating Establishments. 

Source: U. S. Bureau o( Labor Statistics, Division o( Employment Statistics, March 9, 1943. 

Airframes·and Parts, 
Iru:lu.ding PropeUers Engines 

Monlh and Year 
A11erage A11eraf.e A11erage A11erage A.11eraf.e Arotll'af.• 
Weekly Week y Hourly Weekly Hour y Wuky 

Earnings Hours Earnings Hours Earnings Earnings (cents) (cents) 

19 .. 
tanuary ............. $34.13 44.7 77.6 47.2 89.2 $42.16 

ebruary ............ 35.14 45.5 78.4 45.4 87.1 39.59 
March .............. 35.02 45.2 78.3 46.0 89.6 41.19 
April ..•............. 35.15 45.1 78.8 42.2 91.8 38.76 
May •............... 35.84 45.4 79.4 46.9 96.9 45.42 
June .•.............. 35.63 45.0 79.7 47.0 100.2 47.12 

uly ...•............ 36.57 44.8 81.2 46.8 102.6 48.06 
August .............. 38.08 45.6 84.5 47.0 106.1 49.92 
SepteJDber ........... 38.23 45.5 84.7 47.8 105.0 50.17 
October ..•.......... 39.29 45.2 87.2 47.2 109.2 51.55 
NoveiDber •.......... 39.85 44.4 90.3 48.0 114.7 55.04 
December •....•..... 42.42 46.3 91.8 48.5 114.5 55.48 

1942 
tanuary •.•.......... 46.72 48.7 96.3 50.8 121.4 61.66 

ebruary .•.......... 44.99 47.7 95.1 49.4 117.5 58.02 
March .............. 45.18 47.6 95.6 50.1 120.0 60.13 
tl:ril .••.••......•.•• 45.90 47.3 97.1 48.7 119.8 58.34 

ay ••......•....... 46.22 47.7 98.3 48.2 119.3 57.51 
~une .•.•....•....... 46.67 47.2 99.3 48.4 118.5 57.35 
uly •••••........... 46.01 46.6 99.1 48.2 121.6 58.57 

August .•..•..•...... 46.24 46.7 99.3 48.6 121.7 59.12 
SepteiDber ........... 46.55 46.3 101.1 48.1 125.3 60.31 
October •••..•....... 45.75 46.3 99.1 48.9 123.0 60.18 
NoveJDber •••••.....• 46.53 46.8 99.7 47.5 123.9 58.89 
DeceiDber •• ,, ...•••. 46.68 47.2 100.3 47.7 122.6 58.49 

.... ·- ·-- -·-
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THE PILOT'S DREAM 

At the controls of the Vought 
Corsair, hundreds of Navy fighter pilots now know 
the thrill of commanding two-thousand horse­
power, packed in a single mighty engine. 

Double Wasp engine by Pratt & Whitney -
Hydromatic propeller by Hamilton Standard- Air­
frame by Chance Vought - this great shipboard 
fighter was created by three divisions of u·nited 
Aircraft Corporation, acting as one team. 

UNITED AIRCRAFT CORPORATION 
Prall&. Whltno y 

Engl nao 

EAST HARTFORD, CONNECTICUT 

Chance Vought 
Airplane•. 

Slkouky 
Hollcoptou 

Hamilton Standard 
.. Propa llero 



FLYING FACTS AND FIGURES 

LICENSED GROUND INSTRUCTORS IN THE UNITED STATES 
j:um:ory I. 1943 

Compiled by Civil Aeronautics Admini,;tration 

-------------:------:------- ---------
SIDle 

Alabama ••••......•.............. 
A.risona ••••••••••.••.•..•........ 

=::ra::: :::::::::::::::::::: 
Colorado ....................... . 
Connecticut ...•................. 
Dela-ra ...................... . 
District o( Columbia ............. . 
Plorida •••••..••................ 

~!:::::::::::::::::::::::::: 
Indiana ••••..................... 
Io-........................... . 
Kao888 .•••••••.................. 

==::.::::::::::::::::::::: 
Maine •.•••.••.•.....•.......... 
Maryland .•.•................... 
MasaachUlletts •.•.•.............. 
Michigan ••••••...•.............. 
M~eapta, .••.................... 
Ml81111181{)Pl. • • • • • • • • • • • • • • • • • • . . . 
Mi110un ••••••....•............. 
Montana •.•.......•............ 
Nebraska ••••..••..••........... 
Nevada ••••..•••.•............. 
New Hampshire ................. . 
New Jersey ••...••.•............. 
NewMexico .•.................. 
NewYork •••.•.................. 
North Carolina ...••.............. 
North Dakota ..•.•.............. 

~:::::::::::::::::::::::. 
P~lvania •.•................. 
Rhode Island •.••.•............... 
SouthCarolina ••.................. 
South Dakota .••..............•... 
Tennessee •••••................... 
Texas •••..•••.................... 

~::Wilt::::::::::::::::::::::::: 
Virginia •••.•.•••.........•..•.... 
Was~n ...................... . 
w!lllt V•rginia •••............••.... 

%2~·:::::::::::::::::::::::: 
Canada •••...•................... 
Canal Zone ••••••••••..•..•••.•••. 
Hawaiian Islands .•................ 
Mexico •.•••••••................. 
Philippine Islands ................ : 
Puerto Rico ••••.................. 
Foreign, Miscellaneous ............ . 

Total .................... . 

79 
56 
79 

1107 
liS 
62 

9 
'33 

176 
114 
32 

249 
131 
ISO 
188 
43 
90 
71 
74 

311 
171 
97 
59 

294 
73 

117 
20 
42 

262 
511 

71U 
72 
31 

268 
230 

48 
471 

47 
61 
51 

114 
534 

42 
38 
75 

140 
69 

100 
26 

4 
11 

1 
10 
0 
0 
5 
0 

7,293 

II' omen 

5 
I 
2 

411 
10 
5 
I 
I 
Q 

I 
3 ,, 
4 
6 
4 
I 
4 
4 
6 

10 
Q 

3 
2 

II 
2 
3 
I 
2 
8 
2 

35 
s 
0 
7 
9 
I 

10 
2 
3 
3 
3 

34 
0 
2 
1 
s 
s 
7 
2 
0 
0 

/0 
0 
0 
0 
0 
0 

311 

, __ 1'nl<Jl 

8-& 
57 
81 

855 
125 
67 
JO 
34 

185 
115 
35 

258 
135 
151\ 
192 
44 
94 
75 
80 

321 
180 
100 
61 

305 
75 

120 
21 
44 

270 
60 

818 
77 
31 

275 
239 

49 
481 

49 
64 
54 

117 
568 

42 
40 
76 

145 
74 

107 
28 
4 

11 
1 

10 
0 
0 
5 
0 

7,604 
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Speed up your future by preparing for it now! 

Roosevelt 
Aviation School 
Accredited by the U. S. Civil Aeronautics Boord. Controc tors to the U.S. Army Air Corps. 

Licensed by the Stole of New York 

At Roosevelt Field 

Mineola, Long Island, New York 
AVIATION TRAINING AT ITS BEST • WRITE FOR COMPlETE INFORMATION 



702 FLYING FACTS AND FIGURES 

AIRPORTS AND LANDING FIELDS 
January I, 1943 

Compiled by Civil Aeronautics Administration 

Jfisul-
Stale Jltv- Com- Inter- Jan~DIIS, Prirale Toral Ligltln/ 

nicipal merrial m~diale Gorun-
menJ 

Alabama ............... 21 JO 4 0 0 35 16 
Arizona ................ 20 26 IO I I ss 20 

Arkansas ............... I4 IS 3 0 0 32 7 
California .............. 59 So 14 7 2 162 54 
Colorado ............... 25 12 3 0 I 4I Q 

Connecticut ............ 7 12 I 0 0 20 4 
Delaware ............... 3 s 0 0 0 II I 

District of Columbia ..... l 0 0 0 0 I 3 
Florida ................. 78 21 6 0 I Io6 33 
Georgia ................ 29 9 12 0 0 so 24 
Idaho ..•............... 24 7 6 7 I 45 12 
lllinois ................. JS s6 6 0 0 8o 18 
Indiana ................ 13 34 6 0 0 53 10 
Iowa ................... 24 25 4 0 ;~ s6 II 

Kansas ................. 29 IS 4 0 0 51 IO 
Kentucky .•............ 9 10 J 0 0 22 6 
Louisiana .•............ I6 10 4 0 0 JO I,l 
Maine ..•.............. 12 2 0 0 0 I4 s 
Maryland .............. 3 22 0 0 I 26 5 
Massachusetts .......... 13 30 I I 2 47 0 
Michigan ............... 8S 31 I 3 5 uS IQ 
Minnesota .............. 29 J6 2 0 I 48 8 
M!£;sissippi. ............ 23 9 7 0 0 39 I4 
MISSOuri .•............. 13 25 13 0 0 51 20 
Montana ............... 41 2 IS 13 I 72 22 
Nebraska ............... 30 IO 5 0 0 45 12 
Nevada. ................ 5 II 8 2 0 26 II 

New Hampshire ......... 8 6 0 0 0 14 5 
New Jersey ............. 9 34 0 0 0 43 .6 
New Mexico ............ 27 IQ II 2 0 59 22 
New York .............. 30 Sr 6 I I 119 2J 
North Carolina ......... 17 27 2 0 0 46 II 
North Dakota .......... 22 0 9 0 0 31 10 
Ohio ................... 30 6o 9 0 3 102 24 
Oklahoma .............. 29 JO 7 0 0 66 16 
Oregon ................. 20 7 6 I 0 34 13 
Pennsylvania ........... 36 92 5 0 I 134 26 
Rhode Island ....... · .... 3 2 0 0 I 6 I 

South Carolina .......... 13 9 3 0 2 27 9 
South Dakota ........... 14 8 2 0 0 24 4 
Tennessee .............. II 6 8 0 0 25 IS 
Texas .................. 83 86 29 2 4 204 53 
Utah .................. 16 4 9 0 0 29 14 
Vermont ............... 8 2 0 0 0 10 l 
Virginia ................ 17 33 8 0 0 s8 17 
Washi~t~n: ........... 31 13 6 4 0 54 19 
West Vugmra ........... 10 13 2 0 0 25 3 
Wisconsin ..... : ........ 23 25 3 I 0 52 10 
Wyoming .............. 25 I 10 I I 38 16 

Total. ........... 1,129 1,069 273 46 32 2,549 700 

- - .. -
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Abovo : Staley Aeroplane Engine Sta nd, Serie• 15032 

Righ t: Staley Cylinder Stond, Serie• 1 5110 

FOR SPEEDY HANDLING 
of All Production and Servicing Operations 

ON ALL TYPES OF ENGINES 

• Shown a bove are two numbers from our complete line 
of ae roplane engine stands, which includes models for 
h andling all production a nd servicing operations on all 
types of engines. The stand at the left is designed for use 
with interchangeable mounting plates for radial engines. 
The cylinder stand at the right is designed to handle 
engine cylinders during manufacturing and servicing 
operations. Further information on stands for any type 
of engine will be sent on request. 

MANUFACTURING 
C 0 R -P 0 R A T-- I 0 N 
COLUMBUS, INDIANA, U.S.A. 



FLYING FACTS AND FIGURES 

AVIATION GASOLINE TAXES, REFUNDS AND 
EXEMPTIONS 

Summary-February IS, 1943 
Compiled by American Petroleum Industries Committee 

Tu 
Re/llftd 
Other 

Rote Thon E.:cemp. TO:Jt 
on Refund Use on tUm Air· 

Motor ,lir· High- Air- croft AllMDtiou of Funds 
SIDles Fud croft woys croft Fud (Con.srdl Statutes for Details) - ---------

Alabama ••••.••••. 6 6 Highway purposes 
Arizona •••••.••••. 5 X 
Arkansas •......... 6~ "' • ---------
~ornia •.•••.••.. 3 X 
Colorado ••••.••... 4 X 
Connecticut ..••.•.• 3 X ---------
Delaware ..••.•.... 4 X 
District of Columbia 3 X 
Florida ••.•.••.•.•. 7 • ---------
Georgia ••••••••.•. 6 • 6 Highways, roads and education 
Idabo •••••••••.... s• 2~ Aeronautics Fund 
Illinois ••••••••••.• 3 X ---------
Indiana •••••••••.• 4 X 
Iowa .............. 3 X 
~ ............ 3 • ------------
Ke~t1;1cky.; ........ 5 x* 
LowsJ.DDa •••••••••• 7 7 Highway p~ses 
Maine ............. 4 Aeronautical und ---------
Maryland .......... 4 X 
Massachusetts ..•••• 3 X 
Michigan ••••.••••• 3 • 3 Aeronautics Fund ---------
Minnesota ..•...... 4 X • 
Mississi\)Pi. •••..... 6 5 1 Highway purposes 
Missoun •.•••.•.... 2 X 

---------
Montana .••••.•... 5 X 
Nebraska .•.•.••... 5 • 5 20% to State Asst. Fund; 80% 

to Aviation Fund ---------
Nevada ••.••.•.... 4 X 
New Hampshire .... 4 X "' New Jersey ........ 3 X ---------
New Mexico .••.... 5 • 
New York ......... 4 X 
North Carolina ..... 6 ... 

---------
North Dakota ...... 4 ... 
Ohio •••••••........ 4 3 I General Revenue Fund 
Okl~ODna •••••.... 5~ X ------------
Oregon .....•...... 5 4 1 State Board of Aeronautics 
Pennaylvan,ia ....... 4 4 Highways and relief 
Rhode lslalid ...... 3 3 General Fund ---------
South Carolina ••.•. 6 • 6 State Aviation Fund 
South Dakota .•••.. 4 4 State Aeronautics Fund 
Tennessee ••••••.•. 7 7 Aviation purposes 

---------
Texas ••••......... 4 X 
Utah ••••......•... 4 4 State Aeronautics Fund 
Vermont ........... 4 4 .. 

------------
Virginia ..•••..••.. 5 2 or 5 * Aviation purposes 
Washington ...•.•.• 5 X 

----------
W!'st Virginia ..•... 5 * Wlsconsm ......... 4 X 
Wyoming .......... 4 • 2 • 

*See Notes accompanying name of state on following page. 

. !-. 
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HIGH-FLYING WAR BIRDS 
Require Dependable Lubricants 

. 
That's why so many military and naval aircraft are lubri­
cated with Texaco Aircraft Engine Oil ... why more 
revenue airline miles in the U. S. are flovvn with Texaco 
th an with any other brand. 

THE TEXAS COMPANY 
135 East 42nd Street, New York, N. Y. 

~TEXAGO AVIATION PRODUCTS 

---·--
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NOTES ON GASOLINE TAX SUMMARY 

ARKANSAS-Aircraft fuel having a rating of not less than 8o octane is not taxed. Regular 
gasoline when used in airplanes is taxed 63i cents per gallon and the funds are used for 
highway purposes. · 

FLORIDA-Aviation fuel testing 78 octane or higher is not taxed. 

GEORGIA-No tax on motor fuel used in planes owned by the U. S. Government in which 
cadets in the service of the U. S. are trained, irrespective of whether said motor fuels be 
purchased by a governmental agency or a private agency. (Laws 1941, H. R. 44-239B). 

IDAHo-Tax of I mill per gallon of motor fuel stored, sold, distributed or used for consumption 
in the state. (Laws 1939, Chap. 223, Sec. 8). 

KANSAS-40 gallons or more, for any purpose other than operating or J>ropelling motor vehicles 
on public highways. 

KENTUCKY-Dept. of Revenue authorized to refund full tax on gasoline used in operation of 
aircraft for transportation of persons and property in interstate commerce upon filing 
bond of Sx,ooo before applying for refund and filing claim before 15th of month for fuel 
purchased in preceding month and conforming to other statutory requirements. (Laws 
1942 [H. B. 330) elf. 6-2-42.) 

MICJUGAN-A refund of 1~¢ per gallon is made to airline operators OJ>erating interstate on 
schedule operation. 

MINNESOTA-Tax money collected on gasoline used for aviation purposes and for which a 
refund claim is not made shall be expended on marking highways with navigation markers, 
CQnstructing strip landing fields near highways, and for the maintenance and support of 
the Aeronautics Commission. (Laws 1941, H. B. 942) 

NEBRASKA-4~ refunded on aircraft fuel used only in aircraft in connection with any school 
of flying instruction approved by the United States Government. (Laws I9JS, Chap. 3, 
Sec. 17). 

NEW !Luri>SBIRE-Any balance of unrefunded tolls on £nels used in aircraft is credited to the 
commission having jurisdiction over the navigation of aircraft& to be used for the promo­
tion of the safety of such navigation. 

NEw MExico-so gallons or more purchased at one time. 

NORTH CAB.OLINA-Gasoline designed for and sold and used exclusively in aircraft motors. 

NORTH DAKOTA-Under ruling of State Auditor aviation gas is sold tax exempt and must be 
purchased through a registered dealer. 

SouTH CAROLINA-Tax refunded on gasoline sold to any Army Primary Aviation School to 
be used in planes owned by the U. S. and used by such school in the training of cadets, 
students or trainees actually enlisted in the United States Air Corps and used under super­
vision of the army. (Laws 1941, H. B. 155). 

VERMONT--Law 1939 Appropriation No. I25 p. xs6 provides that $2,000 is appropriated an­
nually for aeronautical purposes. 

VIR~INIA-;-Grants full refund to interstate operators of aircraft. Intrastate consumption. a~d 
g~!~~e us.ed for ~hat part of interstate trips which flight logs show to have been w1thm 
Vrrg1ma will qualify only for the 2~ refund previously allowed. (Laws 1942, Chap. 206, 
[H. B. xsS] elf. 3-13-42.) 

WEST VmGINIA-Refunds on quantities of 25 gallons or more when used in aircraft. (Laws 
1939, Chap. 125) • 

WYOMING-2~ per g~llon rc:fund on purchases in excess of 1o,ooo gallons per month, ~aw of 
1935. Funds pa1d to c1ty, town or county where airfield is located (and from which tax 
was collected) for maintenance of such a1rfield. 

" j ..... 
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SELECTOR VALVES • ACTUATING CY LI NDERS • CHECK VA LVES • POWER 
BRAKE VALVES • PRESS U RE REGULATORS • HAND PUMPS • ACCUMULATORS 
~ ~ COMMUN I CATION SYSTEMS • CON T ROL PANELS • I NTERPHONE 
SY TEMS • ANTENNA SW IT CHES • \ AC M RELAYS • RANGE F ILT E RS 

LIQUIDOMETER 
TANK QUANTITY 

GAUGES 

Liquidom e ter 
Gaug es are used on 
thousands ofmi litary, 
naval and commer­
cial airplanes in se rv­

ice throughout the world. Th ey 
provide positive, dependabl e and 
accurate knowledge of th e quantity 
of fuel oil de-ice r Fluid, or other 

I I 

liquids contained in tanks. 

The Liquidometer Corp. 
37th Street and Skillman Ave. 

Long Island City~ N. Y. 

Now Serving on 
World War Fronts 

STANDARD OIL COMPANY 
OF CALIFORNIA 

225 BUSH STREET SAN FRANCISCO 
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~-W_H_O_M~I_G_H~T~r"H E BE ? • 

HE might be Senator Pat McCarron, co­
author of the famed McCarron - lea Bill 
dealing with airline legislation. The Senator 
from Nevada, a regular reader of FLYING, 
is one of the 76 of the 96 U. S. Senators who 
subscribes to the mo st influential and widely 
quoted journal in aviation . 

FLYING, the largest selling aeronautical 
publication in the world, has an average 
net paid circulation of more than the com­
bined circulations of All competitive maga ­
zines ... with a readership that includes: 
79% of all presidents, vice-presidents, and 
chief engineers of American aircraft manu­
facturers; 77 officers of the U. S. Army with 
a rank of Brigac!ier General or higher; 39 
officers of the U. S. Navy with a rank of 

Rear Admiral or higher; 200 members of 
the House of Representatives; 30 Governors; 
9 members of the President 's Cabin e t; 61 
ranking CAA officials. 

As the flying industry ha s grown, so ha s 
FLYING magazin e - the only publication 
which has kept pace with the growth of 
aviation. FLYING alone gives you broad, 
blanket coverage of the entire industry. No 
wonder the ever- growing circulation of 
Fl Y/NG is so responsive - its adve rtising 
columns so productive. 

FI,Y/NG 
ZIFF-DAVIS PUBLISHING COMPANY- CHICAGO- NEW YORK - WASHINGTON, D. C.- LOS ANGELES 
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Army Air Forces, 23, 37-78, 94, I 14, 

141, 226, 247, 249, 266, 268, 291, 3o6; 
Air Service Command, 76, 125; Air 
Transport Command, 47, 73, 75, 141, 
185, 186, 193, 194, 242; air trans­
port service, 22, 72-76; Bomber 
Command, 49, 69; Contract Cargo 
Division, 73; Engineers, 28-29, 76-
77; Ferrying Command, 40, 74i Ma­
teriel Division, 77; personnel, 37; 
roster, 652; Technical Training 
Command, 144; training, 24-25, 29-
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31, 127-129; Troop Carrier Com­
mand, 31, 242 

Army Air Medals, I 13 
Army Cargo Route, 186 
Army-Navy E Award, 213, 215, 220, 

235,266,281,286,293,323,333,362, 
364 

Arnold, H. H., 29-31, 37, 44. 46, 6t-
64, 70, 126-127, 242, 28s, 652, 654 

Aro Equipment Corp., J06 
Atlantic India Rubber Works, Inc., 

Jo6-307 
Atwood, J. L., 646 
Australia, 40, 42, sr, 72, 84 
Autogiros, 382 
Automatic Electric Co., 307-3o8 
Automotive Couocil War Production, 

•98 
Auxiliary motors, 416-420 
Auxiliary power plants, 398 
Aviation, magazine, 668 
Aviation Corporation, 204 
Aviation Equipment, magazine, 668 
Aviation Institute of Technology, 138 
Aviation Writers Association, 652 
Axis Europe, 17, 18 

B 
B. G. Corp., 3o8 
B. H. Aircraft Co., 3o8 
Baffles, 410-412 
Baker, G. T., 6so 
Ballard, R. H., 652 
Bard, R. A., 656 
Barker, F. W., 6so 
Barrett, J. L., 648 
Basic materials and fabrications, 398-

400 
Bassett, P. R., 646 
Batteries, 400 
Battles, 11-23, 14, 15, 38, 42, 43-44, 

46, 71-72, 8g, 90-93, 93-97, 101-103, 
100, 109, 229, 240, 240-241, 263 

Bearings, 400 . 
Beck, T. H., 648 
Beech Aircraft Corp., 213-217 
Bell Aircraft Corp., 204, ~17-220; 

Ordnance Div., 217 

Bell Co., Jo8 
Bendix Aviation Corp., Bendix Prod­

ucts Div., Landing Gear Dept., JOS-
309; Stromberg Dept., 309 

Bendix Aviation, Ltd., 309 
Benwood-Linze Co., 309 
Bevans, J. M., 652 
Bismarck Sea, battle of, 15, 71-72 
Bissell, C. L., SI, 64, 65, 71 
Black & Decker Manufacturing Co., 

309 
Blamey, T., 54 
Boeing Aircraft Co., 207, 220-227 
Boeing Aircraft of Canada, 224 
Bomb racks, 400-402 
Bomber Command, see Army Air 

Forces · 
-Booth, H. V., I 12 
Boots Aircraft Nut Corp.; 309-3IO 
Borum, F. S., 75, 652 
Boston Insulated Wire & Cable Co., 

31G-JII 
Bourne, T. B., 656 
Box score, 23, 57-58, 79-Bo, 82-83, I02-

I03 
Brackets, 410-412 
Bradley, S. S., 648 
Brakes, 486-490 
Brashear, H. R., 646 
Brazilian Aeronautical Commission, 

247 
Brazilian Air Force, 247 
Breech, E. R., 646 
Breeze Corporations, Inc., 311 . 
Brereton, L. H., 39, 40, 44, 45, 46, 47,. 

6o, 70, 74 
Brett, G. H., 38 
Brewster Aeronautical C orp., 204, 

227-229 
Briggs, L. J., 654 
Brinckerhoff, W. W., 648 
British Overseas Airways, 224 
Bruckner, C. ]., 648 

. Bruno, H. A., 648 
Brunswick-Bal~e-Collender ·Co.; 255 
Buhl Stamping_ Co., JII 
Burden, W. A. M., 646, 654, 656 
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Bureau of Aeronautics, U. S. Navy, 
81; see also Navy air forces 

Burgess, R. S., 654 
Burke, R. C., I 1 1 

Burma, IS, 16, 40, 51 
Burma Road, 40, 51 
Burton, A. T., 646, 648 
Bush, V., 654 
Bushings, 402 

c 
Cal-Aero Academy, IJ8-IJ9 
California Flyers School of Aero-

nautics, 139-140 
Cambridge Instrument Co., JII-JI2 
Cameras, 402 
Camloc Fastener Co., JI2-JIJ 
Campaigns, see Aerial campaigns 
Cannon Electric Development Co., 313 
Cape Institute of Aeronautics, 141-

142 
Carburetors, 309, 314, 404 
Cardox Corp., 313-314 
Carriers, 83, 86, 87-88, 89, 90, 94-95, 

102-103, 103-104 
Carroll, F. 0., 77 
Case, N. S., 658 
Castings, 404 
Cessna Aircraft Co., 229 
Chamberlin, E. H., 654 
Champion Spark Plug Co., 314 
Chandler-Evans Corp., 314 
Chanute, Octave, Award, 207 
Chatfield, C. H., 648 
Chennault, C., 39-40, 42, 44-45, 49, 

so, 54, 64, 70-71 
Chennault, J. S., 42 
Chiang kai-Shek, 40, 44, 70 
Chiang kai-Shek, Mme., 39, 70 
Chicago Aerial Survey Co., 314-315 
Chicago Metal Hose Corp., 315 
Chicago Pneumatic Tool Co., 328 
China, 16, 39, 49 
China Air Task Force, 44, 49, 51, 64 
China National Aviation Corp., 193 
Churchill, W., 86 
Civil Aeronautics Administration, 145-

147; airport at>propriations, 146; 
funds, 686; t>ilot training. 146-147; 
roster, 656; sec al.w Training; Vvar 
Training Servit·c, 146 

Civil Aeronautics Board, 147-149 
Civil Air Patrol, 113-120, 171 
Civilian Pilot Training, 146 
Civilian Pilot Training Program, 21 I 
Clamps, 404-400 
Clare, c. p ., and eo., 3 I 5 
Clark, J. M., 6so 
Clayton, A. W., 646 
Cleaners, 400 
Cleaning compounds, 400 
Cleveland Pneumatic Tool Co., 315 
Clifford Manufacturing Co., 315 
Cloths, 424 
Coast Guard, 23 
Coast Guard aviation, 110-112 
Coffey, H. K., 648 
Cohu, H. W., 646 
Cohu, L. T., 66o 
Collector rings, 400-4o8 
Collier Trophy, 72 
Cologne, raid on, 17, 18, 46 
Colvin, C. H., 646 
Commonwealth Aircraft, Inc., 229-

230, 292 
Compasses, radio, 470 
Congressional Committees, 670-672 
Congressional Medal of Honor, 41, 

88, IOS, 107 
Coningham, A., 47, 61, 70 
Consolidated Aircraft Corp., 198, 230-

235, 271 
Consolidated Vultee Aircraft Corp., 

235 
Continental Air Lines, 188-189 
Continental Motors Corp., 292-293 
Contract Cargo Division, see Army 

Air Forces 
Control sticks and wheels, 410 
Controls, 408-410 
Cook Electric Co., 316 
Coral Sea, battle of, 14, 42, 89, 90-93, 

106, 240-241 
· Cord, 472 
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Covers, 410 
Cowlings, 410 
Cowls, 4o6-408 
Cox and Stevens Aircraft Corp., 316 
Craven, T. A. M., 658 
Crescent Insulated Wire & Cable Co., 

317 
Cross License Agreement, 208-210 
Culver Aircraft Corp. 235 
Curtiss-Wright Corp., 328 
Curtiss-Wright Corp., Airplane Div., 

235-239 
Curtiss-Wright Corp., Propeller Div., 

204, 3Ii·JI9 
Curtiss-Wright Technical Institute, 

139 
Cylinder deflectors, 410-412 

D 

Dallas Aviation School, 140 
Davidson, F. T., 652 
Davison, R., 656 
Dawson, A. V. M., 242 
De France, S. J., 654 
De-icer equipment, 412 
Dealers, 644 
Decorations, 229 
Deetjan, R. H., 646 
Defense Plant Corp., 305 
Defense Supplies Corporations, I6o-

I6I 
Denio, F. ]., n 2 
Denison Engineering Co., 319 
Dexter, R. R., 646 
Dickinson, C. E., Jr., 87 
Diebold Safe & Lock Co., 319 
D~sconnect plugs, 420 
Dtstinguished Flying Cross, 40, 105, 

IJ8 

Distinguished Service Cross, 41, 105, 
138 

Distributors 644 D'.. , 
lVJSton of Commercial Affairs 149-
1So ' 

Division of International Communica-
tions, 1So' . 

Dix Manufacturing Co., 319 

Dixon, H., 336 
Donaldson, C. B., 656 
Doolittle, ]. H., 16, 41, 61, 70 
Douglas, D. W., 66o 
Douglas Aircraft Co., 1g8, 222, 239-

245 
Dowty Equipment Corp., 319 
Draper, S. C., 648, 
Dryden, H. L., 646 
Dudley, A. S., 648 
Dwnore Co., 319-320 
Duramold Div. of Fairchild Engine 

& i\irplane Corp., 320 
Durand, W. F., 654 
Durr, C. ]., 658 
Dutch Harbor, 14. 42 
Dynamotors, 412 
Dzus Fastener Co., J20 

E 

Eagle Parachute Corp., 320-321 
Eaker, I. C., 19, 46, 48, 58, 6g 
Eastern Air Lines, 189 
Eastern Aircraft Div., General Mo-

tors Corp., 204 
Eastman Kodak Co., 321 
Eaton Manufacturing Co., 321 
Echols, 0. P., 77, 652, 654 
Eclipse Aviation Div., Bendix Avia-

tion Corp., 321-323 
Edo Aircraft Corp., 323 
Eisemann Corp., 323-324 
Electric Auto-Lite Co., 324 
Electrical equipment, 412-416, auxil-

iary motors, 416-420; disconnect 
plugs, 420; generators, 420; mag­
netos, 420; relays, 420; switches, 
420-422; terminals, 422; 

Elliott, L. C., 656 
Embry-Riddle School of Aviation, 

140 
Emmons, D., 44 . 
Employees, ·see Aircraft mamlfactur-

ing industry 
Engine equipment, 444-446 
Engine mou.~J.ts, 422-424 
Engineering ·and Research Corp., 2'45 
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Engines, manu faclurers, 2~0-JO 1, J86-
390 

England, 30, 45, 46, so 
Enyart, W. R., 648 
Eubank, E. L., 652 
European theatre of war, l'i9 
Evans, F. W., 652 
Exact Weight Scale Co., .l24 
Exhaust manifolds, 4:.;~4 
Exporters, 644 
Express, 183-186 

F 

Fabrics, 424 
Fairchild, S. M., 646 
Fairchild Aircraft Div. of Fairchild 

Engine and Airplane Corp., 245-247 
Fairchild Engine and Airplane Corp., 

204 
Farnham Manufacturing Co., 324-

325 
Fasteners, 424-428 
Federal Communications Commission, 

ISO·ISI, 658 
Federal Products Corp., 325 
Felt Products Manufacturing Co., 325 
Fenwal Inc., 325 
Ferrying Command sec Army Air 

Forces ' 
Filters, 428 
Findley, E. N., 162-163 
Finishes, 448 
Fire extinguishers, 428 
Firestone Aviation Products Corp., 

325-326 
First aid equipment, 428 
Fish and Wildlife Service, ISI-152 

Fittings, 428-430 
Flares, 430 
Fleetwings, Inc.7 247-248 
Fleming, F. N., 646, 648 
Flight strips, 77 
Floats, 430 
Fly, ]. L., 658 
Flying Aces, magazine, 668 
Flying, magazine, 668 
Flying Tigers, 39-40, 42-43 

Foote Uros. Gt:ar and :\lachine Corp., 
J26 

Forest Prodt.Kts Laboratory, 171-172 

Forest Scr\"ic-e, 170-172; roster, 672 
Forgings, 404 
Formica Insulation Co., 326-JZi 
Forrestal, ) . \'., 36, 6:;Ci 
Foss, ) ., 108 
Frank, W. H., 7(i, 652 
Friedlander, C. 1., 6-tfi 
Friedman, \\". S., 052 
Fritz, L., 74 
Frye, )., 650 
Fuel, 157-160, 351-352, 352·J5.l. 358-

359. 3tl2, 430·432 

G 

G & A Aircraft, Inc., 248 
G & 0 Manufacturing Co., 327 
Gagg, I<. F., 650 
Gardner, G., 652 
Gardner, L. D., 64('i 
Gaskets, 432 
Gasoline, I57·I6o, 351-352, 352-353, 

358-359, 362; taxes, 704-7o6 
Gates, A. L., 656 
Gates, ll. E., 652 
Gay, G. H., 95-96, 336 
General Aircraft Corp., 248-249 
General Bronze Corp .. 327 
General Controls Co., 327 
General Electric Co., 327 
General Engineering Co., 327-328 
Generators, 420 
George, H. L., 652 
German air force, 23 
Germany, 17, 18, 19, 47 
Gliders, manufacturers, 213, 225-226, 

248-249. 279. 290, 382-386 
Globe Aircraft Corp., 249 
Globe Steel Tubes Co., 328 
Godfrey, S. C., 76 
Goering, H., 56 
Goodrich, B. F., Co., 328-329 
Goodwin, R. T., 646 . 
Goodyear Aircraft Corp., 329 
Gorrell, E. S., 650 
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Gott, E. N., 648 
(;ovcmmental activities, 145-178 
<iovro-Nelson Co., 329-330 
Graham, ] . R., 648 
Grant, D. N. W., 652 
Grayson, G. H., 654 
Greece, 48 
Grimes Manufacturing Co., 330 
Gross, C. S., 66o 
Gross, R. E., 648, 66o 
Grumman Aircraft Engineering 

Corp., 249-253 
Guadalcanal, 15, 51, 52, 55, 71, 99-

IOO, 101, 107, Io8 

Guiberson Diesel Engine Co., 293-294 

H 

Haddaway, G. E., 652 
Halsey, \V. F., 66, 86 
Hamilton Standard Propell~rs Div. 

of United Aircraft Corp., 330 
Hamlin, F., 656 
Hanks, S. S., 77 
Hanley, T. J., Jr., 652 
Hardware, 446 
Harlow Aircraft Co., 330 
Harmon, M. F., 66 
Harper, R. W., 652 
Harris, H. R., 73_74 
Harris, S. R., 652 
Hartson, ]. T., 646, 648 
Harvill Corp., 330-332 
Haskelite Manufacturing Corp., 332 
Hawaiian Airlines, I8g-I90 
Hayes Manufacturing Corp., 332-333 
Haynes, C., 40, 45, 49, 64, 65 
Heaters, 432_434 
Helicopter, 276-278, 382 
Henderson Field, I 5, 5 I, 55, 68; see 

also Guadalcanal 
Hershey, s., 646 
H~wi~t Rubber Corp., 333 
H~ggms Aircraft, Inc., 253 
Hmton, c., 648 
Hobbs, L. S., 646 
Hodges, A. c., 654 
Hoffman, S. K., 6so 

Homestead Insulation Co., see Indus-
trial Sound Control 

Hood Aircraft, 272 
Hook, H. A., 656 
Hoppin, M. C., 6s6 
"Hornet," 94-95, 96-97, 102 
Hose clamps, 434 
Hose fittings, 434 
Howard Aircraft Corp., 253 
Hunsaker, ]. C., 654 
Hunter, C., 6so 
Hydraulic controls and assemblies, 

434-436 
Hyland Machine Co., 333 

Iceland, 45 
Ickes, H., 158 

I 

Ignition shielding, 470-472 
India Air Task Force, 51, 65 
Industrial Sound Control, 333 
Inspection equipment, 48o 
Institute of the Aeronautical Sciences, 

206-208, 646 
Instructors, licensed ground, 700 
Instruments, 3II-3I2, 316, 320-323, 

325, 327. 336, 339. 344. 351, 355-356. 
358, 436-438 

Insulating material, 438 
Inter-American Defense Board, 152 
Intercontinent Aircraft Corp., 286, 333 
Inter-Island Airways, 189 
International Flare-Signal Div. of the 

Kilgore Mfg. Co., 333 
Interstate Aircraft and Engineering 

Corp., 254-255 
Inventions, 155-156 
Ireland, G. S., 648 
Ireland, R. W., 74 

J 
Jacobs Aircraft Engine Co., 294-295 
J acoel, .. 1., Cable Splicing Equipment 

Co., 333 .. 
Jefferson-Travis Radio Manufactur­

ing Corp., 333-·334 
Jeffries·; John, Award, 207 
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Jessop Steel Co., 334 
Johnson, D., 658 
Johnson, E. J., 648 
Jones, C. S., 646 
Jones, G. D., 648 
Jones, J. H., 656 
Jones, Casey, School of Aeronautics, 

140-141 
Jouett, J. H., 648 
Journal of Air Law, 668 
Journal of the Aeronautical Sciences, 

668 
Jowein, Inc., Aircraft Div., 334 
Joyce Aviation, Inc., 334 
Justrite Manufacturing Co., 334 

K 

· Kahn, R. W., 646, 648 
Kartveti, A., 273 
Kaye, M. W., 652 
Kellett, W. W., 646 
Kellett Autogiro Corp., 255 
Kellogg Switchboard & Supply Co., 

334-335 
Kelly, C., 37 
Kenney, G. C., 52, 54, 66, 6g, 71-72 
Kent-Moore Organization, 335 
Kidde, Walter, & Co., 335-336 
Kimball, J. H., 646 
Kindelberger, J. H., 648, 66o 
King, E. J., 43, 8o 
Kinner Motors, Inc., 295 
Kline, W. E., 656 
Knox, F., x6, 656 
Knudsen plan, 263 
Koehler Aircraft Products Co., 336 
Kold-Hold Manufacturing Co., 336 
Kollsman Instrument Division of 

Square D Co., 336 ~ 
Kraus, S. M., 654 
Krembs and Co., 336 
Kropp Forge Co., 337 
Kuter, L. S., 42, 43 

L 

Labor statistics, 698 
Landing gears, 440 

Landing lights, 438-440 
Landing strips, steel, 28 
Landis, ]. N., II3 _ 
Langley, S. P., x62-16g 
Lanter, F., 656 
Lasalco, Inc., 337 
Lawrance Engineering and Research 

Corp., 337-338 
Lea Manufacturing Co., 338 
Leamy, F. A., III 

Lee, H., 73 
Lee, J. C., 200, 66o 
Lee, J. G., 650 
Leece-Neville Co., 338 
Legion of Merit, 105 
Leland Electric Co., 338 
Leslie, J. C., 646 
Leslie Welding Co., 338-339 
Lewis, G. W., 654 
"Lexington," 87-88, 90-93 
Liberty Aircraft Products Corp., 339 
Life saving equipment, 440 
Lighting systems, indirect, 436 
Liquidometer Corp., 339 
Littelfuse, Inc., 339 
Little, D. M., 658 
Lloyd, J. R., 658 
Lloyd, Rogers & Co., 339-340 
Lockheed Aircraft Corp., 1g8, 255-26o 
Lodwick, A. I., 648 
Lodwick Aviation Military Academy, 

141 
Logan, G. B., 648 
Logistics, 72 
Lord Manufacturing Co., 340 
Losey, Robert M., A ward, 207 
Lovett, R. A., 24, 652 
Lubricants, 430-432 
Ludington, C. T., 656 
Luftwaffe, 23, 49, 76 
Luscombe Airplane Corp., 260 · 
Lycoming Div. of The Aviation 

Corp., 204, 295 
Lyon-Raymond Corp., 340 

M 

McArthur, Warren, Corp., 340 
McCain, J. S., 8r, 242, 654, 656 
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McOelland, H. M., 652 
McDonnell Aircraft Corp., 26o-261 
l\ft"Kenna Metals Co., 340 
MacArthur, D., 11-13, 15, 38, 53, 66, 

67, 71, 72, 75 
MacCart, R. D., 646 
MacClain, A. L., 207 
MacCracken, W. P., 6.48 
Macassar Strait, battle of, 38 
Macauley, C. B. F., 652 
Machine parts, 444 
Machine tools, 309, 327-328, 329-330, 

339. 342, 343. 359. 361, 362-363. 
440-444 

Machinery, 444 
Macwhyte Co., 340-341 
Magazines, aeronautical, 668 
Magnetos, 3o6, 323-324, 350, 420 
Manifolds, 444 
Manpower, 177 
Manufacturers Aircraft Association, 

208-210, 648 
Manufacturers Screw Products, 341 
Marcus, C., 646 
Marine Corps, 23, 94. 101, 107, 252 
Marquette Metal Products Co., 341 
Marriner, A. W., 652 
Marshall, G., 43, 46 
Marshall and Gilbert Islands, raid, 

79. 86-87 
Martenstein, A. W., 652 
Martin, R. M., 654 
Martin, Glenn L., Co., 204, 205, 26I-

26s 
Materials, 398-400 
Materiel Division, see Army Air 

Forces 
Ma--..:well, R., 46-47 
Mead, G.]., 654 
Mediterranean campaign, 21, 93 
Mercury Aircraft, Inc., 341 
Mercury Chemical Co., 341-342 
Meteorology, 174_175 
Meyers, B. E., 77 
M~yers Aircraft Co., 265-266 
M~cro Switch Corp., 342 
M00Jddle East campaign, 20, 47, 48, 59, 

-6x 

Midway, battle of, 42, 43-44, 46, 93-
9"/, 229, 240, 241, 263 

Miller, J. W., 6so · 
Mira Lorna Flight Academy, 138-139 
Miscellaneous activities, 195-212 
Mississippi Institute of Aeronautics, 

14J-142 
Missouri Institute of Aeronautics, 

141-142 
Model Airplane News, 668 
Montgomery, B., 20, 59. 242 
Montgomery, J. K., 646 
Mooney, C. R., 648 
Moore, A. L., 6,52 
Moore-Eastwood & Co., 342 
Morgan, B., 64 
Morgan, ]. E. P., 646 
Morgan, T. A., 646 
Morris, J. P., 656' 
Morris, P., 656 
Moseley, C. C., 138-139 
Mosier, 0. M., 650 
Mueller, R. C., 648 
Murray, J. P., xg6, 646, 648 

N 

Naiden, E. S., 40 
National Advisory Committee for 

Aeronautics, 152-155, 654 
National Aeronautic Association, 210-

211, 648 
National Aeronautics, magazine, 668 
National Aircraft Collection, i61 
National Aircraft Standards Com-

mittee, 196 
National Aviation Training Associa­
• tion, 2II 
National Inventors Council, 155-156 
National Museum, x6x-163 
Naval Air Transport Service, see 

Navy air forces 
Naval aviation, see ~~vy air forces 
Navigation lights,, 438-440 
Navy Air fotc:.es, 23-24, 79-112; Ai'r 

Transport Service, 22, 86 ; Coastal 
Patrol, 84, 85; ·'decorations, 105; 
lighter-than-air, 85 ; personnel, xo8; 
roster, 656; ·slrength of, 82, 104-105; 
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no; training, 23-24, 129-136 
Navy Cross, 105 
Neely, F. R., 646· 
Neely, H. R., 656 
New Britain, 38, 51 
New England Aircraft School, 141 
New Guinea campaign, 12, IJ, 38, sr' 

52, 53. 54. ss. 66-6g, 88-Sg 
Newfoundland, 45 
Nichol, W. H., 654 
Ninety-Nines, 2II 
Norcross, C., 57 
Norma-Hoffman Bearings Corp., 342 
Norris, E. W., 646 
North African campaign, 20, 21, 30-

31, 40, 47, 48, s7. 59-64, 69-7o, n. 
103-104 

North American Aviation Inc., 198, 
266-271 ' 

Northrop Aircraft, Inc., 198, 271 
Northwest Airlines, 191 
Northwestern Aeronautical Corp., 272 
Numberall Stamp & Tool ·Co., 342-

343 
Nutt, A., 646 

0 

Office of Civilian Defense, 113, 114, 
171 

Office of Education, 125-127, 147 
Official Aviation Guide, 668 
O'Hare, E. H., 88 
Ohmite Manufacturing Co., 343 
Oil seals, 446-448 
Onsrud Machine Works, Inc., 343 
Orcutt, L. G., n8-II9 
Osborn, E. D., 646 
Otis Elevator Co., 205 

p 

Pacific Aviation Inc., 343-344 
Packing, dehydrated, 412 
Paints, 448 
Palnut Co., 344 
Pan American Airways-Africa, Ltd., 

192 

Pan American Ain,•ays System, 47, 
190-193. 224 

Pan American-Grace Airways, 73-74 
Panels, 448-450 
Parachutes, ~-321, 332, J44, 345, 361, 

450 ; 11arts, 450 
Paragon Research. Inc., 344 
Paratroops, 30-31 
Parks, Q. L., 141 
Parks Air College, 141-142 
Parrish, W. W., 648 
Parts, 450; aluminum, 450-454; cork, 

454; felt, 454-456; fibre, 456 i 
leather, 456; plastic, 456-400; ply­
wood, 400; rubber, 400; steel, 462-
464; synthetic, 464; veneer, 464 

Patents, 208-210 
Patterson, R. P., 35-36, 158 
Patterson, R. W., 652 
Patterson, W. A., 6so 
Payne, G. H., 658 
Payne, J. H., 646 
Pearl Harbor, 23, 37, 44. 45, 51, 72, 

73. 79. 114 
Periodicals, aeronautical, 668 
Personnel, see Aircraft manufactur­

ing industry 
Petroleum Administration for War, 

157-100 
Philippines, 1 s. 40 
Pilots, number of, 114 
Pioneer Instrument Div., Bendix 

Aviation Corp., 344 
Pioneer Parachute Co., 344-345 
Piper Aircraft Corp., 272 
Piston rings, 464 
Plaskon Co., 345 
Plastic bonding, 320, 345, 370 

Plastics, 349, 456-400 
Plenary Committee for Air Defense, 

152 
Plywood, 320, 345, 370, 400 ; planes, 

27, 217, 226, 229, 239. 245-246, 275-
276, 28o-28I 

Polaris Flight Academy, 138-139 
Pollard, R. E., 654 
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Post Office Department, Air Mail 
Service, 654 

Power plants, auxiliary, 398 
Powers, J. J ., 1o6 
Pratt, W. V., 52 
Pratt and Whitney Aircraft Div., 

United Aircraft Corp., 207, 296-297 
Presstite Engineering Co., 345-346 
Prestole Dh·. of Detroit Harvester 

Co., 346 
Primers, engine, 464-466 
Progress of Civil Aeronautics, 6go-6g2 
Propellers, 303-304. 3o6, 317-319, 330, 
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