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BROKEN HEART OF GERMAN AIR POWER 

The great Ai r Ministry in Be rlin wh ere the destruction of ma ny na tions was 
plotted by the leaders of the German air forces. Allied bombers knocked it into 

ruins, and it became .a sy mbol of the complete devastation that followed. 
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TOKYO'S FIFTH A VENUE 

A fter ra ids by Am erican b ombers. The capita l was so per cent destroyed before 
J a pan surrendered. 



CHAPTER I 

AIR POWER-PEACE POWER 

ictory D termined b the \\ ar ill th ~r-Our - ir Force ~Ia · 
D eci i' e R ol in Defeat of the Enemy-\~ e E merue from the \\ ar 

VI ith the v orld Greate t Air Power-It biJity to tfaintain 
Peace-- uperiority in .. ·umber and Per fo rmance of - merican 

ircraft-The High Co t of \-ictory-.-The 1 ~eel for Con
tinuous Progre s-The Five E enbal of A 1r PO\ver-

Ou r Po twar ir Force--Development in Civilian 
A viation. 

I F the ureat war which ended with the defea t of Gerrnany and 
Japan taught the human race anything at all a ide.from the fa:t 
that modern warfa re i unprofitable e en to the 1ctors then 1t 

proved conclu i, !) , that air power can keep the 1 eace in an uneasy 
world ju t a a police fo rce maintains law and ord r in a restless cit). 
For the econd time in a generation we had been forced into a war 
because our en mie belie' eel we ,,·ere not pr pared; and the dis
counted some of the ad antage in our favor. ritain held Germany 
at arm' length and the enemy in E urope had to wait until we were 
ready. But in the Paci fic no bod; wa read; e..-..;:cept the J apanese, 
and they did not wait . They fell upon u at Pearl Harbor and in 
the Philippines and upon our friend in ingapore, Burma and in 
J ava like gangsters raiding a town with it police force a wa) on a 
p icnic. ti ll some of the advantages were with us. v bile ' ast d is
tances kept us from g tting at the enen1y in ufficient strength at firs t, 
those same vast distance kept the enem · from reaching us-our 
a rsenal , our other resources and u r home -until we " er e read) 
to return the holocau t, which we did. B ut even as we mobili zed our 
a rmies and trained them and sent them overseas, built up our huge 
fleets and launched them again t the distant bases of the foe and 
hprled our g reat aerial armadas over all the world's battlefronts, it 
was appa1·ent that this would be our last chance to hold an enemy at 
bay while we took our time to acquire the strength necessary to dis
patch him. The devili sh weapons forged in the fires of this man-made 
hell and all the different and ghastly new techniques of war would 
surely bring disaster to that country fi rst attacked, with the attack 
being more sudden than that of the J aps a t Pearl Harbor on December 
7, 1941, and the end fa r more catastrophic fo r the vanquished than it 
was for Germany on May 8, 1945, and for J apan on August 14, the 
same year. 

I I 

- - - - - - - - - - --- ----- ·- - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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ALLIED BOMB DESTRUCTION IN GERMANY 
This is Duren, an example of air attacks which knocked out enough of German 

resistance to make the path of conquest easier for the Allied ground forces. 

Everything about thi s war proved that the U nited States must 
keep its air power ready to meet any foe without notice, meet him 
more than halfway if possible, and prevent him reaching us. The war 
taught us even more than that. It showed us, and the facts to prove 
it are in the pages of tliis book from cover to cover fo r all to read and 
understa~d, that the best thing for the U nited States to do is to 
maintain its air power in position to discourage anybody from even 
thinking of attacking us. In the last war we were spared the attacks 
on our homeland which we made on the enemy. But new weapons 
sut.:ely will let an enemy reach even the heart of this continent with 
lightning swiftness in the not so distant future, and with the certainty 
of more destruction that'1 any that could be caused by lightning. T~e 
best way is, to prevent any next war, because it would be too costly 
for us, even if we won. The last war cosi too much. It hurt us m · 
many ways as much as it hurt our enemies, and we hurt them 
grievously. . 

While the armies and surface fleets and all the might of allied 
nations could claim a fair share of the final victories against our foes 
in Europe and in the far Pacific, it was air power that hurt them 
most. In the European war, allied air power was mainly American 
and British, and during the great offensive our Army Air Forces 
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were predominantly the largest. Teamed with the gallant Royal Air 
Force which had aved England during the German blitz, this allied 
air po' er paved the \ ay for the armies and it reduced Germany to 
ruins fo r the oldiers to overrun. 

In Germany, according to the report of the trategic Bombing 
Ut-vey in Chapter III, 3,6oo,ooo d\ elling about 20 per cent of the 

total ' ere destroyed or heavily damaged, e en and a half millions 
rendered homeless the principal German citie laruely reduced to 
hollow wall and piles of rubble. German indu tr wa brui ed and 
temporaril paralyzed ' this Ia t a very con ervative tatement, be
cau e mo t of the German factories were bad! damaged · for e...'<ample. 
only five p r cent of the German ga aline and oil production capacity 
remained and the transportation systen1 wa J...,1ocked out fo r all 
practical u e. But it was a tough campaign, a hown by the facts in 

hapter III and the complete statistical table on our AAF casualties 
and lo e in equipment, along with what the enem. received, which 
will be found in the section Flying Facts and Figure . 

mong the ll ies, our American force wag d mo t of the air 
war again t Japan and as the tati tics how Japan was as badly 

lJ. ;:,. Army pnuLO 

THE ASUKASA SECTION OF TOKYO 

After our Army Air force~ had drenched it with fire bombs. 
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U. S. Army photo 

TOKYO'S BUSINESS DISTRICT 
Showing what had been accom plished by American bombers toward to tal destruc

tion of the Japanese capital. 

hurt as Germany. The J apanese cities were bombed and burned to 
rubble. The munitions plants were ruined. Transportation was torn 
up. Millions lost their homes. Like the Gennans, the Japs were badly 
beaten by air power, and they knew it months before they surrendered. 
They hoped to save face by killing off several thousand A mericans if 
they invaded Japan ; but the atomic bombs on Hiroshima and 
Nagasaki gave them a perfect excuse to surrender immediately there
after in order to save their own lives. Here too, air power was re
quired to put the atomic bombs into Japan. 

We came out of the total war with great losses, the official records 
show, but they were nowhere near as great as they would have been 
had we not been spared the time to prepare for the campaigns which 
we won. Vle had the time to build up the equipment and train our 
people to use it effectively. While the atomic bomb was the most 
spectacular of the new and terrib~e weapons developed during the 
wa ·, there were many others which were used against our enemies, 
and they are fully described in the following chapters. On the other 
hand, there were many new weapons which did not get into action, 
some of which remained on the secret list months after the war. That 
was one of our heritages, the development of superior weapons, and 
for the time-being, say for two or three years, we could maintain this 
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ci ntific lead o er potential ne.Jme anywhere. ut that would 
a ail u nothing if the othe r hould catch up with u in the cienti fic 
race · if for e.-x:ample, they too hould ucceed in de,·eloping atomic 
bombs. It wa known that hundred of German cienti t and tech
nician w r di per ed in other countries where they were encouraged 
to re ume work inter rupted by the defeat of Germany and Germany 
had been worki ng hard for year to develop ai rcraft gu ided mis ile 
and other weapon capable of triking target thou and of mile 
awa) . Her buzz bomb and rocket projectil that hu rt E ngland 
badly were only the beo-inning of things to com had our ai r power 
not put an end to her program. 

nl ike all the other nation with the po ible exception of Ru ia 
we came out of the war much tronger than ''hen we entered it. \ e 
had bett r a rmie in the en e that they were the be t equi pped of 
any in the " orld . 'vVe had by far the world g reate t na,-y in ize and 
t rength. \\ had the world' Iaro-e t and mot effecti\e air fo rce and 

U. S. Army pnoto 

DESTRU CTION OF OSAKA, J APAN 

This waterfront area of Osaka offers a sample of what our B-29 Superfortresses 
did to Japan's key cities during five months of heavy raids before the surrender. 
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J AP SUICIDE BAKA BOMB 
This was the J ap's latest weapon agaiJ1St our advance. An explosive charge filled 
the nose and was discharged upon impact. A suicide pilot controlled the craft. 
Rockets in the tail section supplied propulsio.n. The bomb was launched from a 

medium bomber. · 

all the other essentials to dominant air power which could make those 
fo rces continue to grow in size and strength . In brief, we emerged 
victors from the greatest war in history capable of putting still greater 
air power ·against anybody foo li sh enough to s~art trouble. 

We still had more than 220,000 pilots in our Army and Navy air 
fo rces after Japan surrendered. We had n early 3,000,000 tra ined 
air force personnel skilled in the n ew things, hundreds of new things 
from flying machines to radar and atomic bomb technique. We still 
had more than 8o,ooo first class warplanes, ,including more than rs,
ooo transports, and more than roo aircraft carriers loaded with over 
4,000 combat planes. We had left more bombers of every type and 
more first class fighters than all the rest of the world combined. We 
had possession of sufficient auxiliaries, too, such as munitions, food 
and clothing supplies, gasoline and machines-all this at a time when _ 
the rest of the world was short of everything. 

We came out of the war with the experience and knowledge born 
of 2,646,555 sorties made by dur Army and Navy air forces during 
which they had dropped mor'e than two million tons of bombs on 
enemy targets and had destroyed more than ss,ooo enemy planes in 
combat operations-nearly 30,ooo in the European war and ov~r 
25,000 in the war agq.inst Japan. 
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i\ e came out of the war knov ing that we could have accompli hed 
even more in some respects, such a puttin trono-er air po' er into 
the early stages of the Pacific campaign if overall trategy had not 
called for our sending huge quantities of equ ipment and supplies to 
our allies, notably Britain and Russia. For e.-..;:ample the British re
ceived 3 r r planes from us including 27,1 -z combat· and Russia 
was given I.+ 717 planes of which 13 929 were combat. This of cour e 
was part of the American air power had we wanted to use it under 
our own flag. Only 3'" per cent of our total war p roduction was de
voted to our air power. 

We came out of the war with the fastest highest-powered and 
most deva tating flying machines in the " orld . They represented 
manifold improYements over the very good planes ' ith which v e 
entered the conflict. Yet ome of our most out tanding equipment 
wa not nece sary to victory. Our plane already in the field hel ped 

U. S. Navy photo 

U. S. NAVY AIR ATTACK ON JAP BASE 
Our planes attack harbor , and shore installations at Kure, Honshu. The s~y is 

filled with fl ak and smoke from burning ships and buildings. 
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to bring th before the ne,,· mach ine we r 
moved int ne . \ at o had e n 111 re pow rful 
planes eith r entering 1 r ducti n r in the pr totyp s tage. ur a ir
craft indust ry ha I a hi '" d m iracl . in de ia n an I p rod uction that 
were the nvy f fri nd a n I fo alike the w rid ,·e r. F rom Jul y 
1940, to . ugu t 3 L r 4- th merican aircraft man ufac tur r 
turne 1 ut one I atch after an th r f impro\ d warplane f r a a ra nd 
total of 29'"' ,959 1Ian and ach ucc cling I atch pro,· d mor el i ·-
ta teful to the enem) . It add cl to the c nfi 1 f ur a ir fo rce ·, 
and wa ne f th fa to r r ating ffici nC). nn I 
became even m r kill fu l and clarin and ucc 
of war , w hil e that £ ur enemie n both id 
ra ted until fe,, of them cou ld b enticed in t c mbat. 

T here were many other factors which br ught u ut f th war 
w ith the greate t a ir pO\\ er. \ V had en ugh manp wer in t chnician . 
and skilled labor. The youth f m ri ca 1 ro\ i le I mor than en ug h 
airmen in a profession req uiring the utm t in h alth. int llig n e. 
courage and m echanical apt itude. That fact al ffered c nYincin cr 
ev idence that we could nd ur a ir f rces into any c rner of th 

· ea rth w ithout much ppo ition . 
n the other hand, if we could take pride in what we had bui lt up 

and w ha t we had accompli shed, it wa tempered by the knowl eclg 
of our losse . ur human ca ualtie we1·e high, but not so numerou 
as had been anticipated , an I a very la rge percentage had occurred 
here at home during the earl y stages of training, a tragic loss that 
could have been kq t at a minimum had our youth been as fa miliar 
wi th aircraft as they were '' ith motor cars. O ur Army a nd avy a ir 
force lost 27,179 pla nes on combat missions a·tone, which proves that 
even successful aerial warfare is no picnic . O ut of the total of 156,182 
planes received by the two air fo rces, 73,056 were destroyed, wrecked 
or damaged beyond repair. \ "1\ bile our casualti es in men a nd planes 
were only two of th e many debit items in the costly business of waging 
war, they serve to show that much can be saved by preventing war. 

Better dip lomacy and better understanding between nati ons ulti
mately may maintain world peace ; but the last war is too r ecent for • 
A mericans to depend altogether on the future good will of other 
Governments. Even now, as this is \·Vritten in March, 1946, all the 
others are making as much scientific progress as their individual 
resources permit ; and none has divulged the slightest idea of relax ing 
·efforts to build up air power. 
· Meanwhile, our air forces have been shrinking with the inevitable 
demobilization of the armed services. Our production of equipment 
was shrinking long before the end of the war. Our aircraft plants, for 
example, had their peak production year in 1944, when they turned 
out more than 96,ooo warplanes, a production, incidentally, which 
was three times that of Great Britain and more than double 

- - - - - - - - - - - - - - - - - - - - - - - - - - ---- - - - - -
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Germany . . Here contracts for r ,ooo plane were cancelled in I944 
and 194- b cau e ur lo e in Europe were Ie than e.."pected-~he 

erman air fo rce had been defeated and their production mach111e 
wa crippled-and in the Pacific we had hifted largely to long- ran~e 
bomber to trike Japan and there attr ition wa lighter than 111 

E urop . fter the war, go per ent of the I9-t-6 production program 
wa cane II d . t the pre ent time fewer than ,.. ,coo plane are on 

rder for both th .\ rmy and the ::\a,1·· Ho,Yever. when they are 
d liv red the. will be the late t and be t plane in the world . 

- the e hund red of page will how. the rnited tate i not 
)a<Yging beh ind the re t of the w rid in de ian and invention. P ro
duction model f our warplane have cro eel the 'Cnited tate in a 
little over fo ur hour . ew figh ter are orning off the a embly line . 
Much larger bomber and tran po rt ha' e been developed and ome 

f th m alread ' a re in the air. . There are almo t a many top ecret 
plane a nd gu id d mi ile now under d velopment a there were 
durina the war. Proof that ot!r air fo rce leader a re not re ting on 
their laurel won in the thick of battle will be apparent in the camino
month ' h n ne' plane ne' mi ile and new electron ic equipment 
will undergo fanta tic te t with. till more fanta tic thing to come. 

en. Henr H. rn old , hartly before he retired a commander of 

U . S. Navy photo 

OUR INVASION OF OKINAWA 
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the A rmy ir Forces early in 1946, stated that ' ' e can be certain 
that the techniques and materiel of a rmed conflict with which this 
war was begun were in most cases outmoded ' hen it closed . The 
necessity fo r continuous and organized scientific re earch will not be 
questioned by anyone who in the slightest deg ree is familiar with the 
course of war. By a t remendous accelera tion of effort in our labora
tori es, our universities and our armed fo rces, we have arrived at the 
van f scientific research. Yet a potential aggr s or can catch up" ith 
us in two year s, and if we lag, can outstrip us in fou r . ecurity against 
such means of aggression as atomic weapons hu rled thou ands of 
miles straight into our cities and our indu trial cente r at speeds so 
fas t that we cannot even see or hear them coming with ou r human 
eyes and ears, rests upon our abi lity to take immed ia te offensive 
action with overwhelming force . The next war will sta rt only when 
an aggressor believes tha t the U nited States cannot ward off the first 
sudden and paralyzing blows. Therefore, to keep the peace our 
purpose must be to make our a ir powh so strong that we never will 
need to use it." 

Our postwar air power, it is agreed, must embrace five main com
ponents in order to be readily available and effective. Combat force 
is first, of course. The A rmy ir Forces under their ·new commander, 
Gen. Carl Spaatz, have reorgan ized into a postwar strength of 400,

ooo . Gen. Ira C. E aker, deputy commander, has ~'<plained some of 
the vital p rinciples of thi s reo rgani zation which are extremely en
couraging . It was decided afte r the surrender of J apan that a rela
tively small air fo rce could not be a good one unless everybody in it 
wanted t9 be there; so the A A F demobili zed all those who ·wanted to 
leave the service, at the same time calling fo r volunt~ers . The resul t 
was more than enough volunteers. Personnel requi rements were 
met long before the due date of June 30, 1946. Several times the 
required number of officers made application to remain in the service. 
A t the same ti me, our air fo rce leaders believe tha t fo r several years 
to come, probably 10 , the long-range bomber will be the main a ir
craft for ou r air defense. T he largest bomber we possessed was 
necessary to carry the atomic bombs and drop them on Japan. L ong
range bombers provide launching platforms for smaller machines, 
including radio-controlled planes and g uided missiles. Long-range 
bombers with globe girdling characterist~cs may hurdle shorelines and 
penetrate the heart of an enemy's war effort, his munitions industries 
and the sites from which he launches his guided missiles against us. 
The Navy meanwhile continues to rely on its large and small ca1:riers 
in the same way that the A rmy relies on its bombers, and with 
justification, considering the remarkable work of our fast car rier 
task forces in the last war. They made the island hopping program 
on the long road to Tokyo a fact instead of a strategist's dream. 
The Navy also is reorganizing its aviation to the maximum extent 



I P \ ER-PE_ E PO ER 21 

contemplated in the overall postwar program. It i providing fo r 
intense technical development and the training of sufficient a iation 
resenre to maintain its full share of our air power. The rmy 1r 

Forces al o will have their resenre in the ir Resenre and the r 
ationa1 Guard set up in all tate . 

The second component of our peaceful airpower i freedom of 
the air consi tent \ ·ith national sovereignty, freedom to fly out aero 
the continent and ea on e."Xperimental and training flights and 
cientific mi ion , and freedom of the air for an international air 

patrol under international law. 
The third factor of air power i the continued e."Xpan ion of our 

dome tic and international air tran port ysterns which gre\ to such 
huge proportions under the nece it created by our participation in 
global war. The new equipment being prepared for our air tran port 
net\ ork is almo t a revolutionary as our new a ir force equipment. 
In all the e sentials of de ign and performance of cour e it come 
from the arne laboratories and factorie , whether it i aircraft 
navigational aid , automatic pilot or loran and radar. 

The fourth requ!rement for a healthy air power i a strong, 
progressive aircraft manufacturing indu try kept bus producing 
enough machines for all purposes and de elopinO' the machi nes of 

U. S. Ar'my photo 

B-29 JET-ASSISTED TAKE-OFF 

The use of jet propulsion gives the big bombe1' a boost that enables it to get off 
much shorter runways. 
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ROCKETS FROM A THU DERBOL T 

A Republic P-47 Thunderbolt launching rockets aga inst heavy surface insta llations . 

tomorrow. The reconversi on of the manufacturing pla nts from al l
out war effo rt to peacetime production for civ ilia n av iat ion a s \\' ell 
as the m oderate requirements of the Serv ices is one of the ()' reate t 
accornplishments in the hi sto ry of A merican industry. The last 
several chapters describe the activities of the individual manufacturers 
in complete detail. 

The fifth component of ou r a ir power is the f urther expan ion of 
aviation for th e use of the American peopl e. in more transpo rt 
facilities, in private flying and other non-sched uled operati ons and in 
the widespread education of A merican youth in a ll flying activiti es. 
The chapters devoted to those various branches of our civil aviation 
explain the phenomenal progress being made at the present time . . 

Obviously the development bf air power in future will be far m ore 
expensive than ever before l?e.cat!se of the higher cost of heavier 
machines and the huge quantttles of auxiliary equipment n.ecessary. 
As the speed of aircraft grows into the supersonic range, terrific 
temperatures will be set up, not only in the power plants and in the 
bodies of the aircraft, but even the air inside the cabins. A very great 
amount of research and development must be carried on in metallurgy 
and in control of high temperatures before men and machines can 
:urvive the high speeds of the near htture. That is only one of the 
mcreased cost factors. There are coui1tless others. The Army and 
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Na y want thr e hundred million dollar fo r aYiation re earch and 
d Yelopment alone. The problem in the future if the overnment 
adopt a policy of e on m · in pend ing money will be to keep the 
public com·inc d of the need for air power expenditure on a cale 

mm n urate with the requirement of national ecurity. 
Mo t of th ci ,·ilian branche of ou r a ir power, it i believed can 

he made elf- upportin CT ,·entually, e.'\:cept for a irway ome other 
urface fa ilitie , the aid to navigation and maintenance ot the re
rve . which will r quire ome publ ic fund . 

ir tran portation will pay it own way eY ntuaU at lea t a 
mu h a the railroad and cean tran port, if there i the right kind 

f Federal an I tate 1 gi lation. It cannot be tax ed into po erty nor 
regulated int the tatu of a poor relation to the older form of surface 
tran~p?rt. P rivate flying too . can pay it own \Ya under the right 
condtbon 

ne of the be t ' ·ay to h lp defray the co t of ou r av iation i 
th development of our e ·port market for all kind of aviation 
products. That i an axiom lonCT realized by other nation and it 

U. ::i. Army photo 

FIRE BOMBS THAT BURNED JAPAN 

The smaller uo-gallon droppable tanks being filled with "fire jelly " preliminary 
to a B -29 raid on Toky o. 
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in the postwar programs of all that have made uch plans. The Jr
craft Industries Association of America report a ready market for 
our products stimulated by our display of aviation efficienc during 
the war, the global operations of our air transport services which 
familiarized the whole world with mericans, their machines and 
the things they flew into the various countries for war purposes or 
relief. The. AIAA reported that 22 foreign countries already had 
placed aircraft orders here by the first of the year. Fifteen foreig n 
flag airlines had ordered 9r new transport planes . Twelve countr i 
were represented in the purchase of surplus aircraft including 8o 
transports and 3I trainers. ur manufac turers of light and other 
personal planes were a sured a g rowing list of cu tomers abroad 
after they had satisfied the domestic demand . Nine countries had 
received Export-Import Bank loans partially fo r purchase of aviation 
products. The Export ervice f the Aircraft Industries sociation 
carried out the policies set up by an industry committee of foreign 
trade experts, cooperat"ng with the Fed ral and fore ign government 
in plans for the development of that in ternat ional trade, and it 
promised soon to become an impor tant item in maintaining a healthy 
aircraft industry, the keystone of the whole structure of American· 
aviation. 

NEW POWER PLANTS FOR NEW SUPERJ;ORTRESS 

The Boeing XB-44, prototype of the B-50 Superfortress, with its interchangeable 
powerplant nacelles, is powered by Pratt & Whitney 3,ooo h .p. Wasp Majors. 
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TECHNICAL PRO GRESS IN AV IATI O N 

Epochal De elopments a Heritage from the iVar-Giant - i rcraft
ew Power Plants-Jet Propulsion-Imprm ed l\Ietal and O ther 

Material - tandardization of Parts and Acce orie -Reduc
tion in Cos -Contributions to Safety- ew Thinu to Help 

the Pri ate Owner- ev Instrument -Expan ion of via-
tion Electronics-The tory of Radar-Development of 
Loran-Cooperation Between Government Industry 

and cience- ward for pec:ial Contribution to 
viation Proure . 

. ' 

Uf DER the tunulus of the war effort remarkable progress was 
made in the technical de' elopment of aeronautical equipment, 
and nowhere on •earth were there greater faci lities for con

tinuing that work in order to keep the ljnited tates abreast of other 
nations in the ai r. The laboratories and test plant t ill were intact. 
The same keen mind that had brought forth o much v ·hich proved 
superior to similar creations of our enemie till were available; and 
after the war they were bent on developments that should, in part at 
least prove useful in a world at peace. Many organizations were 
working in that direction. 

T he following explanation of technical re earch ·and developments 
in aircraft and aux iliary equipment-in language that the layman can 
understand-was prepared fo r this edition of the ircraft Year Book 
by I var C. P eterson, di rector of Technical ervice, Aircraft Indus
tries ssociation of America . 

T he recent advances in heavy airplane design are represented by 
such airplane~ as the Consolidated Model 37, the Republic Rainbow, 
the Douglas C-74 and the Boeing C-97. T hese designs are the cul
minat ion of. years of design and development. The C-97., and its 
passenger-carrying sister, the Stratocruiser , are built around the B-29 
wing design with the fuselage much enlarged over that of the bomber· 
version to provide room for cargo and passengers. The double deck 
structure is an innovation in design which surely will attract consider
able interest. The C-74 fo llows the usual Douglas design pattern-but 
.is considerably larger than any of its commercial predecessors. While 
it was originally designed as an Army cargo airplane, commercial 
versions will follow as. the D C-7 series. Consolidated.'s bid in the 
heavy aircraft field goes all the way in size. Its Model 37 is a com-

zs 



THE IR R FT Y E I B 

THE DO GLAS C-74 GLOBEMA TER 

m ercial version of the XB-36. Thi s 204 pas enger land plane will be 
230 feet long and has a wing pan of r82 feet. In en ice acr the 
A tlantic it is designed to carry se\ en tons of mail and freight in add i-
ti on to a full complement of pa enger . side from it enormou 
a conspicuous feature of the 1\!Iodel 37 is the pu her p ropell er in 
lation. There has been much eli cu sion n the pros and cons of pu 
propell ers, especially regarding the absence of sli p trcam effect . p
parently ·Consolidated has found the arrangement to be ati facto ry. 

The Republic Rainbow transport w ill fo llow closely the lines of 
its military prototype, the XF- 12 reconnai ssance design. Such a 
transport will r epresent an adventure into the 400 miles an hour range, 
the first announced commercial airplane to boast such speed. O ut
standing features making thi s speed possible are close attention to 
aerodynamic· detail and the powerful compound engines-Vv asp
Maj ors with double superchargers, utili zing jet thrust from the ex
haust. For sheer size the Hughes huge flying boat surpasses anything 
ever before attempted. To have a boat of such size built entirely of 
larninated wood makes it .a doubly stupendous undertaking. It is 
doubtful if this meth0d of construction could be applied economically 
to such a project on _a produ~tion basis, but credit should be given for 
having attained an aerodynamically smooth surface which has been 
difficult in metal structures. While the Lockheed Constellation was 
flying before 1945 it seems appropriate to mention it again because it 
was put into commercial operation late in the year. The flying econ
omy of the Constellation is a source of considerable satisfaction to the 
airline operators. Much of the work connected with heavy aircraft 
has been in the nature of continued development rather than any racli
cal steps which have characterized some other phases of airplane 
progress. 

In the reciprocating engine field, developments were announced of 
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unit with greater than ooo hor epower and with hor epower weight 
ratio le than on . The Alli on Y- 420 wa announced a the fi rst 
li qu id cooled aircra ft engine of greater than 3 ooo hor epo\ver. T hi 
unit wa in tailed initially in the 'flying laborator XB-19 bomber 
and found application in a number of improY d figh ter and interceptor 
de ign . Th _ rm . ir Force reYeaJed an w development by hry -
ler orporation of a 16-cylinder liquid cooled aircraft ngine in the 

.000 hor epower cia which i characterized b a de ian wherein the 
power i taken from the center of the crank haft thu eliminating t a 
large degr e any objectionable tor ional vibrat ion. The e deYelopment 
indi at d that th liquid cooled engine would be a t rong contender for 
the fu ture ommercial tran p rt market. I o announced wa the 
long awaited P ratt \ "hitne \\"a p :i\Iajor a 2 -cylinder rad ial air-
oat d power-plant producing 3 6 -o hor epow r . T he unique con truc-

tion of thi powerplant compri eel four bank f e · n cyli nder each 
tagg red about a inale crank haft. Thi powerplant ha been in
tall d in a new ver ion of the -ought Cor ai r and in new bomber 

1 r totype . It i cheduled to power all the heav a irplane di cu ed 
h re a well a other ti ll n the ecret li t . That ena ine p robably 
appr ache the power limit for internal combu ti n engine of con
ventional t pe. I t eem certain that mu h ar a ter increa es in horse
po\ er will be btained with oth r t han reciprocat ing engines . 

CLOSE-UP OF R E PUBLIC AR MY F-12 R AI NBOW 
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The S ervices announced a number of experimental engine in
cluding, besides those mentioned above, the 5 -co-pound 6-cyl inder 
Lycoming XR-7755 designed to develop 5 ooo horsepower· the 12-
cylinder Lycoming X143625 for 2 100 horsepO\\ er with a weight of 
1,445 pounds, and the Wright 42-c Iinder R_16o rated - - oo hor e
power. . 

Concurrently with increa d power rat ings of rec ipro at ing type 
engines came the announcement of improved turbo-superchargers. \ 
new unit announced by Wright eronautical orporation introduced 
a considerably smaller supercharger, about the size of a hat box which 
develops power suffic ient to rai se water to the height of a six story 
building. Parallel with this development was the announcement by 
refineries that special light weight lubr icant had been de loped to 
insure safety of operation of the supercharger at all t mpe rature e...'<
tremes and at peeds heretofore unknown in the aviati n fie ld . 

With the successful tests of the Douglas XB-4- came ' ord that 
several new combinations of pusher and tractor drive installations 
were being developed by the industry, utili zing larg :den ion shaft
ing and new types of reduction gear drives. The bv i u advantage of 
removing engin es from aerodynamic surfaces thr ugh the use of the e 
extension shaft drives may answer many proll ems fac ing the d velop
ment of large transport type planes. More than three years of ex
tensive testing by A llison on remote drives, b th single and dual 
rotation, has proven the reliability ~nd advantage of the "buried" 
powerplant with remotely driven propellers. 

Among advances in the gas turbine type powerp lant, eneral 
E lectric announced two new turbo-jet models, one of which is used in 
the Navy's Ryan F ireball, a ca rrier based fig hter , and another of 
increased power similar to that installed in the Lockheed P-8o Shoot
ing Star. U nits upwards of 5,000 pounds thrust were projected. vVest
inghouse announced a small axial flow unit of only 9Yz inches diame
ter which developed around 250 pounds thrust at 375 miles an hour. 
The Army Air Forces indicated that all future fighter and interceptor 
designs probably would be based upon the use of turbo-jet or propeller
jet units or some combination · thereof. The Navy had announced 
plans for two new carrier based airc-raft powered solely by turbo-jet 
engines. Plans for incorporating propeller-jet combinations in the 
transport field were announced, and from all indications the possibil
ities of utilizing the gas turbine for an aircraft powerplant were un
limited. General Electric announced the development of a new gas 
turbine with propeller drive particularly designed 'for use in long
range high altitude operation. With: improved combustion chambe·r 
design and development of new high temperature alloy materials 
promised within the next few years, the "jets" may give the conven
tional engines competition in all phases of military aircraft design, as 
well as some branches of the commercial field. 
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In the heavy plane field other important advance have been made ; 
for e.xample power operated control . The larger aircraft, of course, 
ha e control surfaces with vastly more area than small planes. The 
problem of mo' ing such urfaces with ufficien t rapidity to give ade
quate control require at least a power boo t" sy tern . In some of 
the larger craft the pilot effort will be o mall compared to the force 
required that the urface may be c n idered power operated. It i 
anticipated that full power-operated controls will be u ed in the near 
fu ture. otable advance haYe b en rna e in autopilot de ign e pe
ciall useful in heavy aircraft. Certain autopilots are equipped with 
auxi liary control -v hich may be u ed to fly and even land the heavie t 
airplane with no more con trol force required than can be put in with 
one fing r . t least one of the e has an automatic trimming control 
which permits extension of flaps and landing gear without the neces-
ity of operating controls or turning of tab "heels by the pilot. Such 

developments can do much to relieve the complexity of flying our 
larger multi-engine airplane . Continued developm.ent of brakes and 
tires has been necessary to keep pace with the requirements of larger 
and larger loads. The main tire on the .: -B-36 fo r example, are I IO 

inches in diameter and weigh I ,...oo pounds each . 
n event of considerabl~ importance in the de ign of heavy air-

TAIL OF THE ARMY DOUGLAS XB-42 

Showing Curtiss Electric dual-rotation propellers. The airliner version of the 
XB -42 is the Douglas DC-8. 
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RYAN FR-1 NAVY FIREBALL FIGHTER 

It is jet-pushed and aircooled engine-pulled, and it fli es fast on either engine. H ere 
' the Fireball is flying with propeHcrs fea thered and still. 

craft has been the development of 75S aluminum alloy. Thi a ll y 
raises the available yield strength of aluminum alloy from 40 t ·65 
thousand psi in one angle step. The full importance of thi s fac to r can 
be realized only after actual design work has been done with the new 
material. However, in a large airplane now under construction the 
weight saving is measured in thousands of pounds. The 75S material 
is more difficult to form than 24S, and requires an age-hardenin a 
process; but it is worth all the troubles many times over. 

Fuel problems still ex ist, especially in the operation of heavy air
planes. In the laboratories of the National A dvisory Committee for 
Aeronautics studies of fuel are being conducted with just about equal 
emphasis on reciprocating and turbine engine operations. High alti
tude operations during the war, especially bombing missions of the 
Superfortresses in the Pacific, have created a problem of gasoline 
vaporizing with substantial losses. As altitude increases, the fuel tends 
to boil and foam and a Superfortress mission, for example, can lose a 
good many tank car loads of gasoline by vaporizing in a matter of 
minutes. Several solutions to this problem have suggested themselves 
as a result of numerous tests, but the correct one has not yet been 
determined. Fuel synthesis with high octane and triptane gasolines 
blended is being tested with apparently good results for the triptane 
mixture. 

Among the fuels for jet engines, kerosene is better than gasoline. 
Yet tests by the National Advisory Committee for Aeronautics have 
indicated that napthalene is in some ways superior to both other 
types. As N ACA research progresses, a very high density fuel may 
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be found o that the heat energy carried will be higher fo r the cubic 
pace that i available fo r fuel. Tlus pace i omewhat more re
t ricted on a jet plan than on a conventional de ig n t he jet higher 
p ed op rati n calling for th inner wing which el iminate the sub-
tantial wi ng tank p ible in con entional craft. 

The b t jet fuel found to date on a pound per cubic volume ba i 
i alpha methyl naphtha lene an aromatic. It i aid to gi' e 30 per 
cent areater ranae than 1:) pe no' in u e but ti ll pre ent problem 
in th form of make and ' aporization at alt itude. 

l\Iany probl m appeared only after the toughe t k ind of combat 
rvice under the terri fic trains to which fl ing equipment was sub

j ct d on e..-x:tremel long fl ights with heavy load often in the war t 
kind f weather. T he war brought these problem to light, and their 

lut ion wi ll be of the greate t benefit to po twa r a iation. For ex-
amp! , the F asked fo r a stud) of the p roblem of cooling the ex-
hau t por t on large radial engine u ed on bomber . Thi tud wa 
n eded becau e of the num ber of failu re occurring dur ing bombing 
111 1 10n overheating frequently melting down pi ton walls and dam
aging , al es. Folio,, ing ca reful te ts of uch overheating the N. C 
rec mmended addi tion of about three ounce of metal per cy linder or 
ab ut 40 pounds fo r an -entire engine. Thi permitted heavier c ·lin
d r head walls which in turn reduced the heat on top of 'alves b 
_oo degrees F . alves were found to run m uch cooler with larger 

nother such problem, to which a olution was found in the 
J C laboratories, \Vas icing of the induction system through entry 

of leet, snow or moisture in the a ir coop. s entry was directly 
through the scoop, A C engineer de igned an under-cowl installa
ti n which was p rotected from direct entry of freezing moisture. In-

THE REPUBLIC ARMY P-84 J ET FIGHTER 
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THE DOUGLAS A Y BT2D-r DIVE BOMBER 

side this scoop there were upper and lower channels separating mois
ture laden from lighter, desirable air. It almost eli minated that type 
of icing, according to NACA, and was estimated to be about 20 times 
more effective than the conventionally designed a irscoop. 

The Douglas BT2D-r dive-bomber for the Navy came out with .w 
application of fuselage dive brakes. With less than So per cent of the 
brake area previously required, the equivalent retarding effect i 
achieved, in addition to important aerodynamic advantages. T he first 
large land plane to be equipped with reversible pitch propellers, the 
Consolidated Vultee B-32, has a combination of automatic multi
engine synchronization and reverse thrust propellers. The Curtiss 
electric propellers embodying these features are r6 feet, 8 inches in 
diameter. By means of the automatic synchronizer, constant speed 
operation of all the propellers is obtained by manipulation of a single 
control. 

The heavy curtain of secrecy surrounding the metallurgic miracles 
which have made possible jet propulsion of combat aircraft was lifted 
ever so· slightly when Fred K. Fischer, Westinghouse engineer, told 
the Elect'ric Equipment Committee of New England the name of one 
of the wonder metals. It is, he said, "a new, ;J.ine-element alloy, called · 
K-42-B. Its quality of toughness at red-hot temperatures of 1,200 
degrees F., and its resistance to the centrifugal stresses which try to 
pJ111 the speeding gas turbine motor apart with a force equal to so,ooo 
times its own weight, have played a large part in bringing gas turbine 
engines to the practical stage." 

I!)evelopment o~ the Northrop retractable aileron promises to be 
of importance in both the heavy and light plane field. The ailerons 
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operate upward and out of the wing. "ell in fr nt of the flap. This 
permit the u e of full pan wing flap . which in turn, reduce landing 
peed and the need for long and co tly air trip fo r heavy ai rcraft. 

The orthrop Black idow wa the first airplane to incorporate re-
tra tabl ailerons and fu ll span flaps. 

The pro pect of jet-propelled and turbine driven tran ports is po -
ing a problem for tl1e lancling gear de igners becau e the thin \ ing 
and mall nacelles of these airliners of the future provide no pace into 
which the main wheels can be retracted. As a re ult orne companie 
now are xperimenting with unconventional types of gear and one 
compan) ha come up ' ith a elution \ hich is reported not only to 
meet the retraction problem but also to effect considerable weight 
avi na and to open up new po ibilities for the use of multiple landing 

gear-. , e ping wing back at angle of 6o degrees or more rna pro
vide the olutian to the compre ibility problen1 at uper onic speeds. 
The 6o degree angle distribute the hock wa ·es at a mach number of 
2 and an even more p ronounced weepback may achieve the same 
resul ts at higher speeds if the e are found nece ary to penetr ate the 
compressibility burble. 

Transmission of p ropeller power from liquid cooled engines sub
merged in an airplane's wing or fuselage b) means of an ext ension 
shaft, appears likely to become increasingly important in large air
plane designs of the ne..'<t few· years. Mo t intere ting recent e.."'Cam
ple of the extension power shaft u ed in a new design is the Douglas 
XB-42 bomber and th e D C-8, commercial version with identical 
power arrangement. E limination of engine, n acelles and propellers 
f r m the wings mal<es possible maximum aerod namic cleanliness, 
wing efficiency and safety of operation, saving about 25 per cent of 
tl1e total d rag of the airplane. The engines on the XB-42 are Allison 
V-r7ro liquid cooled power plants ha,ing a take-off rating of r ,82o 
horsepower with water inj ection. They are located just aft of the 
pilot's cockpit in the fuselage and are connected to the dual rotation 
prop~ller reduction gear by steel drive shafts. F ive-foot lengths of 
s~aftmg a:e hinged at e~ch joint by ball-bearing supports which pro
Vlde for a1r load deflectwns of the fuselage. Each propeller is inde-

. POWER PLANT OF DOUGLAS DC-8 
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pendently driven and either p ropell er can be f atl_1ered when de ired. 
For the last five years, there h~s been very ltttl c development in 

the light plane fi eld, insofa r as des1g n "~as. concern d, b.ecau e f the 
emphasis on combat machines and the lul1ltless product10i1 program 
taken on by all aircraft companies, la rge and mall. H o\\'eYer, th 
research results obtained on war problems undoubt dly ' ill I c ap-
plicable to light planes. . . 

Philco has announced its intentiOns to cont1nue the de\ lopmcnt 
of its VHF radio and navigation equipment fo r the p ri vate operat r. 
Also the use of radio controlled light planes for fami lia ri zation solo 
flights is a design possibility fo r the immediate future. The clay when 
the student pilot will be able to get into an aircraft, have the control 
tower take him off, after which he assumes control in the . air, and 
then returns control to the tower for landing, is closer than most peo
ple realize. 

There will be an increased use of fl ash and spot welding as a 
means of getting the price down on postwar private a ircraft . The e 
techniques have only limited military application because of their non
adaptability to field repair, but in civil aviation thi s will be overcome 
by making factory-built replacement assemblies available at even less 
cost than the normal field repair job. Republic Aviation A ircooled 
Motors is studying the possibility of equipping the Franklin engine 
for fuel injection to eliminate carbur.~tor and carburetor icing prolJ
lems. A pusher type propeller, and an unorthodox "bicycle-type" 
landing gear feature the VJ -21, a new two-place light plane now being 
developed by Jarvis Manufacturing Co., Glendale, Calif., for the per
sonal aircraft market. Most unusual feature of the V}-21 is its land
ing gear which consists of a single fixed main wheel located tw inches 
in front of the most forward CG position and partly enclosed in the 
belly of the fuselage, a three-inch steel nose skid, a steerable and full 
sw.ivel tail wheel, and two small manually retractable wing wheels 
which swing down to support the wing for taxiing. Accordin O' to the 
designer, a builder and flyer of sailplanes, this single wheel a~Tange-
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ment ha been u ed previou ly on glider and make it practically 
impo ible to ground loop. In addition it eliminates the drag of the 
con entional fi xed gear with long trut . 

In the realm of hio-h peed d ign the one out tand ing factor has 
been the development in jet engine . It i a fo regone conclu ion that 
our hio-her peed aircraft will be jet powered . The advancement in jet 

ngine has been ·ver rapid . Jet engine are attracti,·e to the airplane 
de igner from nearl ever tandpoint. The · adapt them eh e better 
to treamlining · the fuel i r elatively afe; the engine ontrol are 
potentiall ' simple, although there are problem of burner blow-out 
and danger of burnjng tail pipe . The fuel i more den e than o-a ol ine 
and hence occupies 1 space.. The attachment to the engine are 
simple allowino- quick engine chano-es. Jet engine lend them e.h es 
to submerged in tall at ion but the problem of in ulating structural 
element f rom the high temperature ha created problems. There 
have been me aerod) namic refinement in the realm of high peed 
"ith empha i on a irfoil de ign and attempts to develop smooth skin 
Wlllg. 

PRATT & WHITNEY WASP MAJ OR TEST 
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LOCKHEED SHOOTING STAR REF ELI G 

The record flight of the Lockheed P-80 Shooting tar from Long 
Beach, Calif. , to La Guardia Field, ew York, early in 1946 illus
trated the trend in high speed, and it was done with jet engines com
bined with modern design and a smooth skin wing. The distance of 
2,470 miles was flown non-stop in 4 hours, 13 minutes and 26 sec
onds-584.82 miles an hour, clipping nearly an hour and a quarter 
from the previous record. The top speed during the flight was esti
mated by the pilot, Col. \ iVilliam M. Councill , at 66o miles an hour. 
Altitude during the flight was generally between 35,000 to 41,000 
feet. A glass-smooth "piano" finish added greatly to the plane's over
all speed and performance. To attain that surface, rivets were cut and 
surface ground. A zinc chromate primer was applied. ' 11 butt joints 
were cement filled, and flexible joints were covered with organdy 
mesh tape. A surface was applied in preparation for the paint, which 
was baked on in special ovens large enough to hold the entire plane. 
Light sanding and buffing followed. A specially developed wax was 
sprayed on and polished. Aerodynamicists are now talking of wings 
with thickness ratios as low as 75 per cent. Structural engineers wince 
at such a figpre but may have to accept it .. and start a new trend in 
structural design. German data seized at the close of the war is being 
carefully scanned for new ideas, and some useful aerodynamic infor
mation has been gleaned. When finally corroborated by American 
tests this data may lead to new avenu.es of advance toward higher 
speeds. 

No attempts to use rocket power for piloted aircraft have been 
announced although there is no reason why such designs could not be 
made. Indeed at least one rocket powered ·"flying mock-up" is known 
to have flown successfully. Perhaps the greatest accomplishment in 
the high speed field is the erasing of the imaginary line which many 
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prominent engineers had drawn at the speed of sound. This line was 
supposed to represent the maximum speed attainable in aircraft, with 
a practical limit some 20 per cent lower. This practical l.im.it has 
been e.:..:ceeded by several airplane designs and it is · no\\ realized that 
it i qwte ' ithin the realm of immediate pos ibility to de ign airplanes 
' ith e<-..:.i ting powerplaJ:?.tS capable of fl.ights well into the supersonic 
range. An important German de elopment wa the u e of sweepback 
in the wing to prevent compressibility effects on the wing. 

The ne' tran port com.ing out soon may obtain increa ed speed 
by the same general method used by military aircraft during the last 
five years, that is, by the follO\\ ing related tep : a. Lower hor epower 
loading ( lb . per h .p.) b . Higher' ing loading, c. Greater weight car
ried in the fuselage per quare foo t of cro ection of fu elage area 
obtained partly by wing ections and wing-ta.il relation hip which 
permit greater center of gravity range fore and aft. The net result is 
much greater thrust per square foot of flat plate drag area. 

INSTALLING NORTHROP RETRACTABLE AILERON 

. \ 
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CO SOLIDATED VULTEE B-32 BOMBER 

One of its major characteristics was the 32-ft . high tail. 

Deserving special mention, insofar as its effect on increased speeds 
for new tra nsport aircraft is concerned, is the elimination by the Civ il 
Aeronautics Board of the 8o mile per hour s ta ll speed limitat ion that 
up to the present time has been included as a requirement in the ivil 
A ir Eegula tions, Part 04. This requirement in effect controll ed the 
wing load ing of commercial a ircraft, which in turn is directly r elated 
to speed. Its elimination was one of the most sign ificant develo1 ments 
during 1945 in the commercial airplane field. 

T he cruising range of transpqrts and the amount of payload car
ried has steadily increased with each new, la rger a irplane m odel. e r
tain limitations, a combination of safety and structural, have played a 
basic part in the increases which have 'been attained and which a re 
possible in the immediate future. 

The payload of an airplane can be limited physically by available 
cabin space, an~ i:" the interest o~ safety, limited .structLirally by a 
maximum permiSSible take-off weight and a max unum permissible 
landing weight, the latter of which is usually less than that permitted 
for take-off because of higher structural loads being imposed as a re
sult of landing acceleration and impact. 

To il!ustrate the t~·end of design advancements. as measured by 
larger, higher speed aircraft, several transport versiOns used by the 
Army Air Forces Air Transport Command are listed below for com
panson. From the following chart, it is apparent that the newer, 
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larger airplane can operate at con iderabl greater di tance a'nd with 
much larger pa load than the prewar equipment. 

Their efficiencie can b t be ob en ed through their load carrying 
rates or carr ing power. Increa e in carryina power are a re ult of 
the de igner ucce in creating aircraft \\ith cargo-carrying capaci
ties larger in proportion to the weight of the aircraft alone. The allow
ance of provi ional ma."\:imum load fo r take-off beyond tho e ap
proved for landing further increa e the carryina power of the aircraft 
but extend the di tance at which ma."\:imum carr ·ing power i attained . 

ccordingl the carrying pow r fo r di tance le than that at which 
the maximum i reached i r educed. and the u able load increment 
thu in olved either rnu t be ex pendable (fuel ) or unu eel. 

A 1rcraj t 
C-47 (DC- ) 
C -87 {B-24) 
C-54 (DC-4) 
C -69 (Constel-

llfa-x . 
Take-off 

Wt. 
(lbs . ) 

29,000 
60,000 
6-,ooo 

llfa.\ . 
Landitz g 

Tl t. 
(lbs .} 

26 ,000 
- 2,000 

'62 ,000 

Average 
peed 

(m .p .h.) 
19 

~1a..'t . 

R ange 
(M i!es) 
(W ing 
Fuel 

Only) 
qoo 
- 00 

00 

Max. 
Carryiug 

Power 
(Ton 
1des 
p er 

Honr) 
420 

I I -5 
1470 

Distance 
(At 

Which 
Max . 

C. P . Is 
Obtained) 

(Miles) 
325 

122 5 
550 

lation) 86,250 75,000 280 3600 2100 1580 
NoTE: Figures based upon same conditions fo r each case, i.e ., same altitude, 

wind, percentage power and reserve fuel . C--4 a nd C -69 weights have since 
i ncreased. 

While a definite distance can be e tabl i heel, a indicated above, at 
which the carrying power of an aircraft i maximum, it has been fo und 

U. S. Army photo 

ROBOMBS LAUNCH E D F ROM PLAN ES 

Showing a Flying Fortress with a robomb slung under each wing, ready for launch
ing from any designated point in the air. 
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THE AVY MARTI MAULER 

The new BTM torpedo-bomber produced for the U. S. avy by The Glenn L. 
Martin Company 

that there is considerable latitude in either direction from that point 
still allowing from 85 to go per cent of the maximum carrying power 
but at distances varying from one to several hundred miles . Thus it 
is ·apparent that payload is not seriously effected by trip length. 

A further comparison on distance limits can be made betvveen the 
prewar and present transports. The former have operated at di stances 
at which payload was limited by take-off g ross weight, whereas the 
latter will operate at distances at which payload is limited by cabin 
volume. This is the most significant difference between the old and 
new type of transports, and establishes how the planes can be operated 
most economically as well as the type of powerplant required for the 
greatest earning value. In the older airplanes, operated at longer 
ranges than for the newer models, long-range cruising, at low horse
power and low altitudes was the optimum type of operation for maxi
mum payload. In the newer airplanes, which will be operated at dis
tanc~s in which payload is controlled by cabin volume, a constant 
cruising power equal to the maximum permissible for the engine used, 
at the highest possible altitude for the engine and airplane, will be the 
most economical. · .. . 

There have been three important changes (during 1945) in the 
transport category airplane design requirements Part 04 of the . Civil 
Air Regulations, that will permit an increase 'in transport cruising 
range and. payload capacity. These can be enumerated as follows: 1-----:
Elirp.ination by the Civil Aeronautics Board of the arbitrary 8o m.p.h. 
limitation on stall speed o~ transport aircraft (85 m.p.h. limitation f~r 
purely cargo aircraft also was removed). 2- E limination of the arbi
trary I I 5 per cent limitation on the amount by which the take-off 
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weight of a tran port aircraft can e.'\:ceed the land ing ·weight. (This 
was allowed only when provi ion ·wa made to dump ufficient fuel in 
a pecified time to br:ing the weight down to the Iandin a weight.) 3-
Re i ion of the maneU\·ering load factor required for de ign pur
poses. 

ith reference to item ( r) above the tall speed requir ement 
elimination mean that pa load no longer will be re tr icted b landing 
w ight due to high landing speed . The recent acti 1 of uch manu
facturer a Douglas and Lockheed in boo ting the gro weight (and 
pa ·load) of the DC-4 and Con tellation i due d ir ctly to the stall 
peed limination. nder the old rule aircraft such as the Boeing 

C-97 and Consolidated 1odel 37 would have been worthle for com
mercial purpo e . Empty the landed at speed approximately equal 

BELL RADIO-CONTR OLLED P-59 

Planes in the radio remote control of aircraft project, developed by the Air Tech
nical Service Command and Bell Aircraft Corpora tion , are pictured here. Both are 
jet-propelled P-59 Airacomets with the controlling flight station, also known as 
the "mother" ship, shown at the top, and the controlled or "robot" aircraft the 

lower plane. 
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THE GRUMMA AVY F7F TIGERCAT 

to So m.p. h. U nder the new rul es they have great pr mise. Vling 
loadings fo r new transports will ·continue to increase. For a g iven 
cruising speed , the airplane with a low wing load ing req uires mo re 
eng ine power and therefore more fuel than one with a highe1· wing 
loading. This subtracts from the net useful load. It has been sta ted 
that wing load ing and aircraft operating efficiency are synonymous. 
W ing loadings and efficiency no longer are hampered by the stall 
speed limitation. 

W ith reference to item ( 2) above, the take-off weight of new 
transports will only be limited by structural strength considerations 
and not by an arbitra ry I I 5 per cent in excess of landing-weight fac
tor. This is tremendously important from a payload standpoint, ·which 
load can be increased to any amount, .provided (a) structural strength 
is not ex ceeded ( b), fuselage capacity or volume is sufficient and ( c) , 
provision for fuel dumping clown to the landing weight, in case of 
emergency, is incorporated. ( This assumes, of course, that the mini
mum perform.ance and flight characteristic requirements are met.) 
This increase in load can be fu el to increase the range g reatly, if so 
desired . 

With r eference to item ( 3) above, the increase in payload possible _ 
is not quite so direct as in items (I) and ( 2). The maneuvering de
sign load factor, which was formerly calculated from an arbitrary 
formula involving weight and engine power, now has been changed to 
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a flat 2 . limit alue. This is lower than the previous factors for air
plane belo' -o,ooo pound gro s wei<Tht. In addition howe er, a 
40 feet per second gust factor ha been impo ed a a new requirement 
which CO\ er the condition of an airplane encountering a gu t wh ile 
A,·ing close to the tall peed. The net change is that high wing loaded 
airplane of the future below 2- ooo pound gro weight will not be 
required to meet a high load factor a in the past. The difference in 
weight re ulting can be put to fuel to increa e range or cargo to in
crea pa) load. 

The co t of air raft engineering and production fo rm a ubject in 
general o comple.'< and the influencing factor o nebulou a to pre-

lude the po ibility of tating any hard and fa t rule for determining 
comparable engineerjng and production co t of all a ircraft. ttempt 
have b en made by some companie to develop empirical co t form ulae 
based on certain parameters some e ·en im olving aerod namic and 
performance factors. -one, however . ha' e eemed to replace the gen
eral ru le ( for production co t ) of o many labor or man hours per 
pound of aircraft tructural weight. 

tructural weight rather than empty \veight, has become more or 
le s tandard u age in determinjng productio n costs of aircraft due to 
the e tab I i hed practice of manufacturers quoting prices to the rrny 

ROC 
HIGH ANGLE 

TELEVISION RADI O 
CONTROLLED 

~.~~MB 
~~--...,.;;..~~-...:::.:.....~-·-:..: ·._~" . .,_, ......_ -b~-.;..:_~-~--~,......,,......._........,~-

U. ::,. Army puOtO 

THE TELEVISIO -CO TROLLED BOMB 

The R oc, developed by Douglas Aircraft and the Air T echnical Service Command, 
AAF, was equipped with ·a television camera through which the bombardier could 
watch the target, and guide the bomb to it by moving the circumventing wing 

by radio control. 



44 THE IR R F T YE R B OK 

and avy fo r a irframe nly, that is, with eng ine equipment and in
struments not included, since the e it m are overnment furnished 
on m ilitary a ircraft. There is no rea on, however why empty weight 
could not · a lso be used as the basic parameter since the weight and 
cost of the eng ines, propellers, etc., remain an approximately con ta nt 
percentage of the empty weight and completed aircraft cost re pec
tively . L abor costs for installation of the e items are r lat i,·ely small. 

Production cost of a model is normally determined by using the 
rooth a irplane as an index figure . In other cases it is based on th 
middle a irplane of a production contract· for example the I ,... oth air
plane of a 300-plane contract. It has been found from xperience that 
as the number of a ircraft produced (of a particular model) is dou
bled, the cost per unit is reduced to 8o per cent. This is generally 
accepted, and is called the ' ighty per cent G:m-ve." 

P roduction costs of a typical mi li tary pursuit ship run about r,, c 
labor hours per pound of structu ral weight, based on the rooth air
plane. For commercial t ransports, the figure is about three and a half 
labor hours per pound. I n dollars this would be $r s/ lb. for pur uit 
and $roj lb. fo r t ranspor t. Again it is emphasized that these alu 
are dependent upon the number of a ircr<!-ft produced . The different ial 
in production cost fo r a pursuit and a transpor t a irplane i due largely 
to two items : a-the di ffe rence in accessibili ty or room-to-work dur
ing fabrication ; and b- the necessity for installing so many mor 
gadgets, fi ttings, lines and armament on pursuit aircraft to accommo
date military equipment, guns, and special controls. 

Manufacturing costs are largely dependent upon the parti cular 
materials employed and the fabrication problems encountered. The 
advent of thin or low-drag airfoils for high-speed a ircraft has in 
creased construction time required due to less accessibility p rov ided 
for the _ shop person1:1el to work. These low-drag wings also have 
added weigbt because tbe decrease in moment of cross-section in rt ia 
has r equired more material to carry the bending loads on the wing. 

The change-over from 24ST aluminum alloy to the higher strength 
75ST also bas increased production costs . New tooling is required, 
forming and working processes must be revised and shop personnel 
retrained. For example, the dimpling and bending characteristics of 
75ST and 24ST are vastly different and require different techniques. 
It is a painful and costly process to get into production with a new 
materiaL 

The matter of integral wing tanks also has increased production 
costs because of their own unique problems. Care with which the in
stallation must be made and joints sealed have increased the man 
hours. This also complicates the installation of control cables, hy
·draulic and electrical lines because they must be routed around the 
integral tanks in some fashion. Advanced radio equipment -installa
tions also have increased production time required because of the 
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structure added as fi ttings and upport and the exactne s with which 
the components and lines mu t be in tailed to eliminate or reduce the 
noi e level. Companie are e.'perienc.ing tremendou difficulties and 
time dela in tracking down trouble that sometimes are found to be 
cau ed by what pre iou ly had been considered in ign ificant factors· 
for ~xample, wire lengths cut to preci ion mea urements. 

On the other ide of the ledger there ar e certain construction 
practice that tend to reduce the overal l production time required to 
bui ld an a irplane. The trend toward u e of con tant cro s sections 
such a in the fu elage of the Con olidated Model 7 and the Boeing 
C-9 make fewer part type due to interchano-eability. Similar ef
fo rts are beino- mad to reduce the number of l ft and right hand parts, 
which practic the German adopted earl in the ""' ar to increase pro
duction. A I o the incr a ing ize of the various sections and com
partments of the airplane make for greater acces ibil ity, thus facili
tating construction. 

W ith the empha i that ha been placed on roominess or accessi
bil ity the que tion trught ari e a to wh · the production costs of large 
airplanes of a gi' en type co t more per pound of weight than the 
mailer one . The an wer i imply in the quantity produced. T he 

pas enger capaci of a large tran port fo r e::·ample means that there 
wiU be fewer purcha ed to handle a given volume of business. F ur
thermore the 8o per cent curve fo r production costs does not hold t rue 
when the quantity is increa ed say from three to i..-x: or from five to 
10 airplane . The larger the quantity the mor accurate this "8o per 
cent rule ' becomes. compar i on in production costs between the 
Dougla D - and the Boeing 377 illustrate that point. 

Type 
D -3 
B oeing 377 

H t. Empty 
16,6oo lbs. 
6-,ooo lbs. 

0 t 
12 5,0 00 

1,25 0,000 

ostjlb . 
7-S 

19.2 

A final factor that cannot be evaluated but which has a g reat 
effect on production as well as engineering costs is the morale of the 
company personnel involved. Costs are proportional in some degree 
to the elapsed time spent in getting a new model into production. The 
importance of the personnel morale factor cannot be over-emphasized 
in this regard . 

E ngineering and development costs of new models are difficult of 
comparison because this work does not stop when the model ·is ready 
for production. Further, the cost is affected by the innovation of new 
or untried design features. which might, in the end, cost millions of 
dollars but produce an unsatisfactory airplane. Such costs then 
become research costs although engineering in nature. One manufac
turer spent $122,ooo,ooo as of 1944 in developing two current bomb
ers, one a heavy four-engine type and the other a superbombe,r. An-
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other company, which specia li zed in figh ter types, pent no le than 
$r ss ,ooo,ooo on development costs up t lwough 19-+4· One famous 
fighter plane wh ich was in action in E urope and the Pacific ncce i
tated an expenditure of onl y 35,000 engineering man hours up to the 
prototype stage, but fifty -three time as many eng ineering man h u r 
in later im pr vements and m dificat ions. 

In v iew of th e high costs of eng ineering re earch and de\ I p
ment, it is apparent that the Government must continue to appropr iat 
ample funds for that work, if the U nited tates is to keep a! r a t of 
other nations in the air. 1 he Senate M ilita ry Affairs ommittc 
whi ch considered a national research program was g iven add it ional 
detai ls about a ircraft development costs from R . E . Gillm r, v ic 
president of the Sperry orporation, on behalf of the \ircra(t Indus
tries Association . He said in part: "There is a wide-spread imp1· -
sian that th e chi ef effort and g reatest cost in developing aircraft occur 
duri ng the initial stages of product r esearch lead ing to and including 
th e design and construction of the first n1odel usually call ed the proto
type. Let us see if this is true. O ne of our companies spent a total of 
$ T .777,3 II and 526,ooo engineering man hours to bring a fi ghter 
plan e through the wind tunnel .and prototype stages . But it expended 
more than three times thi s amount in m oney and man hours for pro
duction engineering to develop this model and incorporate improve
ments to meet maximum performance requirements. 

"The preponderance of engineering time and money necessary to 
maintain the development of an airplane or engine after prototype is 
further illustrated by these exatpples : One Navy fighter plane cost 
399,000 engineering man hours before prototype, and 2,698,ooo en
gineering man hours afterwards. This partiettlar airplane underwent 
19,000 individual minor design im"provements cluring its production 
and service life. One Navy scout plane cost 370,000 engineering man 
hours before prototype, and 8oo,ooo engineering man hours after 
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prototype. It took 31- 000 man hour and 8 -oo epa rate engineering 
drawing to place the fir t of a famou model of medium bomber into 
the a ir. Better than half-a-mill ion man hour and II ooo drawings 
were employed to keep this bomber uperior to comparable enem 
aircraft. · 

Take another e.-...;:ample. T he ACA laminar-flow ' ing wa an 
nounced at a time when one of the manufacturer wa coming out' ·i th 
a new fiahte r plane. It was decided to incorporate the lam.inar-flow 
wing in thi lane and approximately 40 ooo man hour of engineer
ing effort were e.-x.pended b · the aerod ·namic and engineering 
department to adapt th i new airfoil to the de ign . The ta k of in
corporating the ai rfoil con tituted OYer I - per cent of all of the en
gineering time exp nded on the new plane." 

The follow ing table howina the direct engineering hours of an
other member company on two plane , one of "hich fir t fie\ in 1939, 
t he other in 19-1-0 demon trate conclu iYely that engineering develop
ment is a long continuing proce 

Year 
I 39 
I940 
1941 
I942 
I943 
1944 

Total Direct En.gi1 ering Man H 01t·rs 
Bcrmber 

7 ' 42 
29.41 5 

419,o6o 
695,4 
761,2 13 
200 , _ 1 

Fighter 

131,562 
151 ,054 
465,436 
8r5,657 
775,574 

In the changeover from production of milita ry to civil aircraft, 
the all important qu tions o£ c t and method stand foremost in 
the con ideration of nev. de ign ; thi i further amplified by the 
highly competitive aircraft market and the airl ine operators insistence 
on the ease of ai rcraft operation and maintenance. The knowledae 
gained during the war emergency in the maintenance of milita~y 
combat and transport aircraft will greatly influence the trends in the 
industry. The logisti s of supply, a paranloLmt factor in military 
aircraft operation, has a parallel in civil a ircraft, particularly so 
·wi th regard to airline maintenance. Likewise in the past the personal 
plane operator has experienced maintenance difficulties in procuring 
adequate spare parts locally ; and the high costs of such parts, due to 
their design peculiariti es, have applied to the many and varied models 
of each individual aircraft. T he lack of interchangeability of similar 
parts is a cause for the high cost and inadequate stocking of mainte
nance spares. 

O ne ans·wer to the problem of cost reduction and ease of operation 
and maintenance of aircraft is standardization . By improving the 
design with an objective toward increasing the utility of components 



THE AIR R FT E R BOOK 

and individual parts a net re ult in cost reduction and impro.-ement 
in p rocurement fo il w . Jncr a d utility of the part or component 
resu lt ing in an incr a eel demand creates a greater ource of suppl~ . 
thereby establishing a competitive spirit among the uppliers . Th1 
competition t nd s t 1mpr0\ th quality and reduce th c t of th 
part. 

In the pres nt trend in tran p rt design, a direct appl ication in 
improvement toward thi s end can be noted in the u e of constant 
fuse lage and wing sections. Thi appl ication reduces th number of 
unlike members ,. ·.ithin the particular a ircraft resulting in simplifi
cation of tooli ng and manufacture. onsiderable attention is being 
g iven to the eli mination of the number of I ft hand and right hand 
parts, thereby increasing the interchangeabi lity of parts and com
ponents. I ew development in welding and fo rg ing a applied to 
landing gear truts has reduced machining costs and weiaht. and has 
increased ove rall utility of the part. Con ideration i being g iven to 
the standardization o£ wheels and tires on individua l aircraft . eve ral 
new designs employ wheel and tires of the sam ize on the main 
land ing and nose gear. The net result of the new de ign trends i 
r eduction in the types and numbers of parts and c mpon nt requir I 
for stocking as spares. 

D uring the last year the National ircraft Standards Committee 
has sponsor d a munber of projects which had as their objective the 
improvement of design and utility and the reduction in the cost of 
manufacture and maintenance of materials and parts. otable among 
these is t he light 1 lane standardization program which has been 
establi shed fo r th development of standards and interchangeable 
parts. The N S C is c g nizant of the desires and needs of the personal 
plane operator. 

The aim of the ASC in thjs respect is to further the standardiza
tion in construction and to increase the di stribution and stocking of 
sta,ndard parts so that they a re accessible to the light plane user. 
S ince it is not economically possible for each airport to mainta in 
stock of parts, it is proposed that the manufacturers maintain complete 
stocks on a r egional basis. 

The NASC has undertaken the standardization of ground servic
ing connections both on a national and international basis. This proj 
ect is being carried on with the assistance of the government, 
industry, the airlines,· parts manufacturers and other national and 
international agencies and professional standards societies. 

A noteworthy achievement of the N A SC is the recent release of 
the fourth edition of the catalog of Aluminum Alloy Extrusion Dies 
which was prepared and assembled by the project sponsor, The 
Glenn L. Martin Company. This edition of the catalog include.s 
dimensional and die number _information regarding a total of ro,62I 
dies. It represents a comprehensive and vigorous study of more than 
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three ·ear on the aluminum aUo extru ion tudy program. s a 
war mergenc · expedient the variou edition of the catalog se1 ed 
a tremendou I · aluable purpo e in li ting a ailable e.xtru ion die 
and p ro iding means for e..xerc.ising control o er the large number 
of die de• eloped during the war. It further er ed to a ist in 
alleviating the critical hortages of e.xtru ion ' bich were threaten
ing a breakdown in the aircraft production program. A to the 
future Yalue of thi catalog there can be no question of the u efulne 
of the tabulated information which it contain . The progression of 
extrusion de ign in hape and detail c.haracteri tic will be of con
siderable a i tance to the de igner of ne\ · e>..'i:ru i0ns as \ ·ell a 
serv ing as a guide to all intere ted in the election and use of extru-
Jon . 

The re earch developments that have occurred during the war 
y ar ( reported el ewhere in thi summary) will in some ca e , have 
application in the per anal ai craft field . The result should be an 
increase in util ity and performance and a decrease in cost of operation 
and maintenance. \side from purel research de' elopments however, 
there were a number of important happenings that will effect personal 
aircraft. 

p to the pre ent time the de iQ'TI requirements specified in the 
ivil A ir R gulations ha.-e encompa ed both tran port a ircraft and 

personal aircraft in the arne document. The manufacturers' Air
worth ine R e.quire.m nf Committee of the Aircraft Industr ies Asso
ciat ion con idered it urgent and essential that the design requirements 
for t hese t\\"O a ircraft types be completely segregated and placed in 
ind iv idual documents. nle this was done, the cost of personal air
craft would continually increa e over a period of years as the design 
r equi rements fo r transport aircraft became more complex and ra
t ional. The RC recommendation to the C B and CA was sub
stantia ted by these 13 reasons: 
r-One book, or separate Parts, for each of the two categories would 
provide a more convenient 'reference source and less material to 
check to determine compliance with all provisions. 
2-The basic philosophies governing the r egulations for transport 
and personal aircraft are different ; the regulations are intended to 
provide a greater degree of safety to public passengers than for the 
private operator who assumes some degree of personal responsibility. 
3-Transport requirements will centinue to become more r-ational and 
complex and the personal aircraft manufacturers feel that with the 
present a rrangement in CAR 04, the complexity will be carried 
automatically over to the personal aircraft requirements. Example: 
Unsymmetrical flight loads and control surface loads (if rationalized 
for transport what happens to personal aircraft? ) 
4-Regulations in general are arrived at by a compromise of the 
various factors which are involved; these sometimes being contra-
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One of the rad io-con trolled guided missiles developed for the Army Ai r F orces. 

d ieta ry or conflicting in nature. Consideration of both tran port and 
personal a ircraft simultaneously for the sake of arrivinO' at a general or 
common 1·equir ment usually increases the nu mber of fac tors in
volved, makes a decision more d iffi cult , and often re ult in one or 
the other category being penali zed unjustly. 
s-W hen changes to a common requirement are being con idered 
they must be reviewed in light of the effect upon both t ransport and 
personal a irplanes. A lthough desirable fo r one category, the change 
may not be sati sfactory fo r the other , thus causing complete rejection 
of the proposed revision. 
6-Designations consist ing of lettered paragraphs are now used · to 
diffe renti ate between categori es and strength cia ses . H owever, when 
two paragraphs tend to read somewhat alike, a st rong tendency 
exists, fo r purposes of simpli fica tion , to eliminate all d ifferences and 
combine into a single requi rement. T hi s may not be in the best in 
terest s of both categori es, transport and personal ai rcraft. 
7-ARC activ iti es also have illustrated the need fo r separation. T rans
port and personal aircraft subcommittees studying independently the 
same problem often a rrive at very di ffe rent conclusions, based on 
their group desires . In these cases, the separate transport and pe r
sonal aircraft decisions are made without too n:lllch a rgument_ H ow
ever , these individual conclusions a re rarely fo und acceptable to the 
other group, and when complete agreement is desired, it is found 
that some alternate solution usually must be adopted . Universal 
r equi-rements a re not always b~st suited fo r every type of aircraft. 
It is similar to the old saying, "Jack of all trades and master of none. " 
8- Structural r equirements fo r transport and personal aircraft may 

· not, a t present, be too much diffe rent. However, there is recent 
evidence to indicate that the performance requirements for the two 
categories (as desired by the industry) are not similar in form or 
content. 
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9--The pre ent trend eem to be to put material affecting de ign in 
the operatina rule regulation . Thi i till another argument fo r 
a cmbling and egregating airworthines de ign requ irement per-
aining to each airplane catego . ( t lea t cro refer encing i de
irable.) 

1 o-. \I though C R O-J. now contain a-called common or general 
r quirem nt it is noted that C B and afety Regulation Release 
ar often i ued a propo ed modification with a tipulation regardin 
apjlicability to on! one catego . Thi confu e the picture. 
I 1- . [anual material interpreting regulation and pre entina accept
ahl method oon ' ill have to di tingui h between nry Iaro-e air
Jlan ( ay oo ooo pound gro \\ei ht) and per anal aircraft ( ay 
r .-OO pounds o-ro weight ) . Item in certain computation that can 
b nerrlect d in mall airplane may be very important for larger 
tru tures and the ame method or procedure may not apply. 

I - - \ hen it i nece ar to phra e requirement in uch a man ner 
that they ar applicable to all type of aircraft that i non an· 
carrier and a ir carrier, the wording i apt to become o general or 
va ue tha t it is n ce ar to make on tant interpretation and policy 
ruling in the admini tration of that requirement. 
I -If it ''" re not for the ex i tence of the aircraft manufacture r , the 
a irworthine requirement would not 'exi t . The manufacturer a rc 
the only g roup that \\·ark di rectly with the airworthine requi re
ments and fo r whom the e r quirement were pecifically wri tten. 

nder uch ci rcumstances it i ex tremely difficult for the man ufac
tu rers to under tand or to recogni ze any aro-ument that is pre ·en ted 
in oppo it ion to the unan imou recommendation of the indu t ry f r 
a complete eparati on of the tran port and per onal aircraft require- • 
ments. 

The R C recommendation was approved by the C B with the 
resul t tha t the transport category requi rem nt are contained in C R 
04, and the personal aircraft design requirements in C R 03. T hese 
new and revised documents \\ ere i sued in ovember 1945. 

Following another joint - R C-C recommendation, the Board 
establi shed an aircraft category system ' hich '"ill increase grea tl) 
the utility of personal type aircraft. T he basis of the previous maneu
vering load factor requi rements involved t r) ing to guess the nature 
of operations for which a particular ai rplane of a ·given horsepower 
and g ross weight would be used-obviously an impossible task . I n 
view of the difficulty of anticipating the pilots handling of the air
plane, it was recommended that it appeared logical to set up a 
balance between operations and design requirements, i.e., to establish 
operational categories with a constant load factor 1for each class . 
Knowing the limitations of his airplane, it would be the operator 's 
responsibility to insure that the operation limitations were not ex
ceeded . 
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U nder the new category system j ust established, an airplane can 
be certificated fo r one, two, or th ree classes of operation i.e. normal , 
uti lity and acrobatic . Appropriately h igher design strength factors 
are specified for these classes and operating limitations (that is , 
maneuvers permissible in each class) have been set up to guide the 
aircraft owner. Increase in aircraft ut ili ty is achieved by the category . 
system. For examp le, assuming that a particu lar airplane has been 
certificated under a ll three categor ies, with an acrobatic permissible 
g ross w eight of 2,000 pounds, this same a irplane could be used for 
train ing purposes (snap roll s not permi tted) at a g ross weight of 
2 ,712 pounds, and for long-d istance conservative flying operation at 
a gross w eight of 3,1 57 pounds. If the ai rplane were characteri tically 
incapable of spinning , the la tter gross weight could be boosted to 
3.430 pounds. Such a system provides the maximum utility for 
operat ion based on the structural streng th inherent in the a irplane. 
The category system a lso has the advantage of a- Conforming more 
closely with foreig n practice, thus faci li tating reciprocal agreemen ts 
for export p urposes. b- P ermitting the owner to change engine power 
without r equi ring a reanalysis of the aircraft structure to be approved 
by the CAA. c- Permitting the manufacturer to des ig n and build 
a ircraft intended for sp ecia l or unique operations and sti ll obtain a n 
NC cer ti fica te. 

A further regula t ion change effected , at the recommendation 
the ARC, was the increase in perm issible stall ing sp eed of from 65 
m .p.h. (suggested by CA A ) to 70 m .p.h . This represents a slight 
increase over the previously allowed 65 m .p.h. land ing speed- this 
being discarded as a perform ance parameter clue to extreme d ifficulty 

• of consistent or accurate m easurement. s a result , the w ing loadings 
of new aircraft m odels can be increased slightly with a resultant in-
crease in speed and range. . 

P robably the two m ost important factors tha t had in the past , and 
that w ill continue to have for some t ime in the future, an adverse effect 
on the utility of personal a ircraft are ( a ) weather condition s and (b ) 
airports. Until navigational aids and inst ruments have been perfected 
for the p ersonal a ircraft to permit reliable and safe operation in 
n early all weather condition s, and at 1:easonable cost, the- util ity of 
private planes w ill be limited severely. Reports on developm ents along 
this line have been encourag ing. 

The n ew civil a ir regulations also a re different in that emphasis 
has been placed , on angle-of-climb rather than rate-of-climb , as was 
the case previously. A floor value of . 300 fpm. has been ret~~ned, 
however , to overcome possible gusts and turbulent ai r condttlons. 
The acci~ent r ecords indicated that too many personal a ircraft. pilo~s 
wer.e. trym?" to take off from .very short fields, often resultmg m 
colhswn wtth obstructions at the far end that could not be cleared. 
In such cases, the m ain criteria is a steep angle 0 £ climb and not a 
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high rate of climb. . \doption by the Board o£ the R C recommenda
tion should do much to eliminate thi type of accident that has oc
curred frequently in the pa t. The be t angle of climb must not have 
greater than a 1 to 12 ratio and thi angle togetl1er with the corre
sponding ind icated airspeed, will be checked by the CAA and made 
available to the private operator for hi information. 

afet to tl1e per onal operator "ill be increa ed in the futu re as 
a r ult of new regulation which will in ure that he i informed of 
the di tance requ ired, to take off and land vvith normal piloting 
technique and clearing the tandard o foot obstacle. Manufacturers 
are planning to e.-.;:pand upon thi in their airplane operation manuals 
by li tina these two di tance for variou altitudes. 

afety will be further enhanced through adoption by the Board 
of RC recommendation on more rigid stall and pin characteristic 
requirement . The manufacturer are de igning new models that will 
not p in and that ' ill have afer tall characteri tics. T" a-control 
a ircraft or mod ified er ion thereof are indicati\ e of the general 
trend in de ign fo r per onal aircraft. 

I mprov ment in cockpit arranaement and location of controls in 
new model in conformance with conclu ion reached by the r ational 
h.esearch Council s era h inj ur ' project will re uJt in le s serious in
j u ri es to the aircraft occupant in tl1e event of mishap. orne personal 
a ircraft manufacturers are employing safety engineers whose duties 
it will be to investigate accident involving the manufacturers respec
ti ' e products fo r the purpose of recommending wa and means of 
eli minating accidents and reducing inj urie when accidents do occur. 

Design of simplified control and ease of opera tion are receiv ing 
considerable attention by the manufacturer to reduce the possibilitv 
of "pilot error" ' hen a critical situation ari e during fl ight. -

There have been no out tanding developments in the last year, 
either in costs of aircraft engine operation or in co t of fuels, that 
would p rovide a marked decrease in co t of personal plane operation. 
The gas turbine developments look promi ina however, and should 
have direct application to the per onal plane fi_eld-resulting in 
considerably reduced operating cost of future models. 

If anything, the cost of maintenance for personal aircraft has 
increased during the war years and it is still r ising. Parts not only 
have been unavailable but such items as engine overhaul, repair work 
and incidental maintenance and storage costs have risen just like all 
other commodities. Increased cost of mechanic labor p robably is the 
greatest contributing factor to tl1is rise. 

For purposes of mass production, many of the aircraft companies 
are constructing all metal airplanes. \ iVhile metal is less subject to 
deterioration thari fabric and wood, the p roblem of repair is consider
ably more costly for the former in the event of corrosion or damage 
from accidents . Equipment and facilities required for welding or 
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riveting metal sheet and e>..1:nt ions are far more e..xtensive than the 
pot of glue and pair of ci sors required for patch ing fabric covering. 
V\ ot:Jd repairs al so are fa ir!) . imple and inexpen ive. The mo t en
c urag ing trend in low r co t f per onal a ircraft maintenance is the 
project establi heel by the I at ional A ircraft tandarcl om-
mittee · to tandardi ze n light plane parts and components . uch 
tandardizat ion will faci li tate greatly part tack ing by dealers 

throug hout the c untry and, by volume proclucti n and use will 
decrease the cost of such parts to the per nal ai rcraft operator. The 
1 AS Light Plane tanda r 1 ubcommittee is making a complete 
analy i of the entire airplane to d termin e wh ich item can be tand
a rdi zed on by the en tire industry without ad' r ely affect ing de ign 
impmvements or op rating efficiency. ther ' rgani zations uch a 
the Society f utomotive Engineer wi ll play an important role in 
this work in co peration with the N A 

In the fi eld of rota ry wing a ircraft the helicopter has been ub
jected to inten ive d v Jopment work by ikorsky, Bell , I ell tt and 
G & A. O utstan ling have been their practical demon t rat ion of u e
fu lness-all tending to prove thei r efficiency and versatility in all kind 
of weather and under the mo t adver e c ndition . Their lono- record 
for rescues in the various c mbat zones during the ''ar, as well as in
land and offshore here in the U nited tates, defmitely establi heel the 
place of these hovering aircraft in pat rol, rescue and reli ef work. 
Crop dusting and spraying were among other activiti es in which they 
demonstrated especia l efficiency. S ikorsky helicopters had combined 
records of more than 35,000 hours flying time. In January, 1946, a 
Sikorsky made a new alt itude record of 2I,ooo feet and a speed of 
more than I I 5 miles an hour. 

"Hoppicopter" was one of the new rotary wing dev ices, and the 
CAA granted it an experimental license NX31222. It is a one man 
flying machine wholl y reminiscent of contrivances fashioned by 
enthusia ts centuri es before the Wright brothers invented the fi rst 
man-carrying flying machine, and suggesting, too, Buck Rogers and 
his flying belt; only this new idea involves a motor. The "hoppi
copter" is strapped to the back of the pilot with harness resembling 
parachute harness. A metal tubing framevvork supports the two
cycle, two-cylinder, aircooled 20 h.p. engine that rests on the wearer's 
shoulders. The engine turns two counter-rotating two-bladed rotors, 
which have a total diameter of approximately 13 feet. The device is 
operated by a single control stick which is suspended, inverted, in 
front of the wearer-pilot. The throttle is operated by turning the end 
of the control stick. The device weighs about roo pounds. 

Of primary interest in the instrument field was the announcement 
by the Services of various types of radar and electronic equipment 
used by the air forces during the war. Such things as radar-equipped 
g~n sighting and firing m echanisms, radar-controlled pilotless planes 
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and many other imilar development were announced and gave some 
indication of the type of purely automatic de' ice ,,·hich oon will 
guide our A ·ing . The rmy announced thi ear that the de elop
ment of guided mi ile and imilar airborne ' eapon ' auld be under
taken p rimarily by the aircraft manufacturer in conjunction ' ·i th the 
Army and Ka,·y air force and the ordnance department of both 

enqce . \t the ame time the en<ice announced Yarious types of 
weapon which had been de eloped and u eel to a limited e--xtent 
during the war. The e announcements gaye promi e of a number of 
commercial application for mail and freight delivery for the e pilot
! weapon . \\ ith the ad ent of the jet engine there wa con icier
able hope for the u e of compre ed air for boundary layer control 
and wi ng de-icing in new aircraft de i ~m . Pro<rre on thi equip
ment . howe,·er ha not gone be and the tage of preliminary develop
ment at thi time. 

D vel pment in the field of electronic will have tremendous in
fluenc on commercial and private fl in . \ V ritino- on aircraft electr ic 
S) tem in \ \ e tern F lying mao-az ine Franci el on and G. C. 
Clo e made th e comment : ' Electronic application in aircraft have 
developed in true per pectiYe ince the outbreak of oriel a r II. 
Thouo-h the techn ical principle of man applications are still a 
mili ta ry ecret enough ha b en reYealed to indicate the important 
sta tu tha t " ·ill be occupied by the Yacuum tube in po twar commercial 
and pri' ate fl ying . To date, the o-reate t tre on electronic applica
t ions has been to increa e afet durino- fl io-ht. long tep has been 
made in th is directi n. T he increa eel afety o far a hieved derives 
both from electronic navigational aid uch a directional beam 
t ran mission and rada1·, and fr m afety de ices uch a electronic 
flam e detectors and ice indi cator . Electronic flight instruments 
have proved reliable and promi e much in reducing flight hazards and 
~l im inat ing er rors in fl ight control. Another innovation indirectly 
contributing to safer flight i the development of electronically oper
ated a utomatic fl ight controls. The gyro-pilot turbo-supercharger 
control propell er feathering mechani ms, control surface compen
sators and similar devices, not only assume a portion of pilot responsi
bility, thus allowing more time fo r concentration on other fl ight 
duties, but a re inst rumental in eliminating the ever-present danger of 
human error. Development of the rotary pm, er amplifier with its 
ability to boost the output of an electronic amplifi er to motor control 
proporti ons has stimulated the application of electronics to maj or con
trol functions. E lectronically controlled landing gear, cowl flap actua
tion and cabin p ressure control installations have been tried and 
proved successful. The servo motor with its compact size and light 
weight, in conjunction with an electronic amplifier, offers almost 
unlimited possibilities in the field of electronic control." 

A lso of significance is the development of jet assisted take-off 
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The JB-2 robomb a nd its cradle on a mobil e launching ra mp 49 feel long a nd 

pitched to sL"{ degrees. 

units in which a number of rocket tubes are installed on conventi nal 
aircraft, both land and seaplane, to permit take-offs at greater capac!ty 
than heretofore have been possible. Improvements in th is field pomt 
toward considerably higher pay loads fo r cargo a ircraft . . 

A n electronic control stick for heavy fo ur-engine bombers, whtch 
moves like the stick control of a pursuit plane but by means o£ 
electronic amplification and the servo motors of control surfaces, has 
been announced by the A ir Technical Service Command. It is de
scribed as a pistol-gripped lever, ro inches long, mounted with an arm 
rest beside the pilot, and especially designed to diminish pilot fatigue 
on long missions. It makes possible the same results with a one-pound 
pull on the stick, which the pilot and co-pilot formerly had to obtain 
with one hundred pound fo rce on both hand and foo t controls. 

An "engine performance indicator" has been developed by Con
solidated Vultee research engineers which gives warning of impending 
engine trouble in multi-engine aircraft. This new type indicator , a 
rectangular metal box holding the instruments, is installed adjacent 
to the carburetor, and measures the distai1ce right or left to which 
the engine is displaced when the propeller is rotating. If the engine is 
functioning normally, the instrument actuates a gauge in the pilot's 
compartment. This gauge shows, with great accuracy, how much 
horsepower the engine is putting out. If the engine begins to operate 
improperly, the gauge needle oscillates accordingly, and a warning 
light flashes on the pilot's instrument board, giving him time to cut the 
engine and feather the propeller. 

A new type water injection pump to provide the extra push needed 
for fighters and bombers in take-off or combat emergencies has been 
announced. The pump is designed to operate completely submerged 
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in a tank containing a mixture of water and alcohol, pumping-the fluid 
in a vapor ized condition to mix with ga oline in the combustion cham
ber to increa e appreciabl engine hor epower. The new design not 
only save pace but eli minate the nece ity of e..'<tra fuel lines needed 
f r the conY ntional type pump. . 27-volt e..'-'plosion proof motor i 

ea red to the ump mechani m. The complete unit' eighs ix pounds 
f ur ounce and ha a capacity of 2 ,...0 gallon an hour at a pressure 
range of 10-40 pound per quare inch. The unit may become 
tanda rd equi pmen t on Yirtually all aircraft u ing reciprocating en

g ine in the future. 
A n lectronic in trument that mak po i.ble the increa e of bomb 

carry ing capaci ty by thousand of pound and promi e commercial 
po ibili t ie ha been developed. I t ,-eigh 1 than r6 pound and is 
call d the liquid level ind icator. It i a id to be accurate \' ·ithin five 
per cent under e..'<treme condition of temperature altitude and plane 
attitude. Thi compare with at I a t I per cent error in mo t exist
ing mean of aircraft fuel mea ur men . ' ith no moving parts 
bellows gear cam or lever to get out of calibration the liquid level 
indicator weighs lightly more than the p re ent fuel measuring systems 
in general u e and _operate from an infin ite imal electric current 
pa sed through the era al ine tank . 

The ne..'<t tep in the perry A-1 gyropilot after tying it into 
ei ther a \ HF or microwa\ e radar et-up fo r automatic instrument 
approache and blind landings "iU be a tie-in with the aircraft's 
braking system to hold a traight track on the ground. Some airline 
engineers believe that thi can be done even more effectively by tying
in with rever e thru t propellers. 

new type tall warnincr de ice which can be used eitl1er-as an 
indica.tor alone, or in combination \vith a tal l delaying mechanism is 
covered in two patents recently i ued to the late Edmund T: Allen 
and Robert J. Minshall and assigned to the Boeing Aircraft Co. T he 
device q iffers from other ·stall ' ·aming indicators in that it is actuated 
by <~burbling" or a disturbance in the smooth ai1·flow over the wing 
rather than by the attitude of the wing, differences in pressure, or 
airspeed; and its inventors claim that this not only permits it to in
dicate incipient stalls during steep banks and other abnormal condi
tions a s well as during normal flight, but that in addition it cart be 
located anywhere on the wings or tail surfaces to detect the stall at 
its starting point for each particular airplane. If there are several stall 
starting points for different flight conditions such as power on and 
power off, several indicators can be used, one at each of the critical 
points. The indicating mechanism itself COJ;lsists of a flap which is 
held in close contact with the wing by the normal flow of air over the 
wing, but which pops up when the smooth normal airflow is interrup
ted and stalling airflow is initiated. The change in position in the tab 
closes an electrical circuit which in turn operates a light or some other , 
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It is being operated with hands off by T est Pilot Floyd W . Carlson. 

indicating means in the cockpit and warns the pilot th <l;t a stall is im
minent, permitting him to take corrective measures. In add ition to 
activating the cockpit indicator, the sam~ circuit can be used to open a 
slot or operate some other stall delaying means automatically to delay 
or counteract stall that is being approached too rapidly to be overcome 
by the pilot's normal controls. In general .. the new device ·would be 
located near the trailing edge, as stall conditions generally start at this 
point and work forward to the leading edge, at which point lift ceases, 
and the stall takes place. It can be used also to detect stalling condi
tions on the stabilizer and other surfaces as well as the wing. 

Making an entirely new approach to the problems of aircraft 
brake design, Bendix engineers have developed a type of brake called 
a "segmented rotor brake" as distinguished from the shoe-and-drum 
type and from the usual multiple disc brake. The new brake offers 
improved performance with these additional advantages: compact 
construction permitting wit_!Jin-the-wheel application or with minimum 

. extension beyond the wheel ; lighter weight; adaptable to a broad 
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range of capac1tJe to meet e needs of all types and sizes of air-
lane : the need of le h draulic eli placement and less contact 

pre ure between the friction urfaces · simple adju tments made 
from the out ide without remoYing the heel or the option of fully 
automatic adju tment to compen ate fo r lining wear. It i pointed out 
that the con tmction of the Bendi..~ egmented rotor brake is such as 
to proYide the compactne and adaptability of the eli c type with the 
added adYantage of large heat ab orption capacity and heat dissipa
tion from internal Yentilation. The elf-aliuning nonwarping charac
teri tic of the eumented rotor combined with the egmented f ric
tion lining udace give ma.-xjmum friction effect with minimum 
contact pr ure. Thi in furn al o,-educe -the h draulic el i placement 
and hydraulic pre ure needed for brake application . remarkable 
r ult reported i that water within the brake apparent! · has no ad
ver e eff ct upon it operation ; even the presence of oil or h) draulic 
fluid doe not eriou ly impair it effectivene or moothness of 
operation. In a recent te t on a Navy fighter , a total of 200 landings 
were made wi thin I -o flyinu hour · during thi time the brakes were 
adju ted on!) t \ ice. In another in tance dual hoe-type brakes were 
removed from a bomber and a :Bendix egmented rotor brake sub-
tituted . The ne' · brake, which ' a of the two-rotor type, was placed 

entire! within the inboard end of the \\heel , eliminating all outboard 
con truction and at the arne time aving ,...oo pounds in weight. 

Rever eel propeller pitch operation for retarding the airplane is 
a de\ elopment ari ing from war e."Cperience. While reversing opera
tion of propeller i not ne\ , either a an idea or a an accomplished 
fa t. it is rela tive! recent) that operator have felt it to be desirable. 

far back a I935· Hamilton tandard ati factorily developed and 
fl ew a reve r ing propeller. It wa not carried into production , hov\
eve r , becau e a demand for thi type of function d id not crystalli ze. 
\ i\ ith the increa es in airplane ize that haYe occurred since, a definite 

, p robl em has arisen in connection with brake capacity for ground brak
ing. :-\ i rpl ane size has. a t least temporarily outrun airport size; and 
relatively la rge braking capacity i desirable. This increased braking 
capacity can be provided most efficiently by revers ing operation of 
propellers. It also is desirable as a safety feature in the event that 
'"'heel brakes become ineffect ive. nother development, which 
received considerable attention in pre" ar years and apparently 
has been crystallized through wartime operational experience, is 
automatic propell er synchronization. Heretofore, operators, both 
military and civilian, have felt that automatic synchroni zation did not 
justify the weight and complication involved . Experience, particularly 
with four-engine aircraft, has demonstrated clearly the practical dif
ficulty of achieving satisfactory propeller synchronization in order to 
alleviate nervous fatigue of both the crew and passengers resulting 
from the noise of unsynchronized propellers. 
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Still flnother new development of importance is a new type of 
hollow steel blade, designed to meet the increasing problem of 
propeller weight. Minimum weight always has been of maj or im
portance in connection with all elements of the airplane. Considerable 
attention has been devoted to the problem of reducing weights of the 
basic propeller, as well as other elements of installation, such as the 
synchronizer. The requirement for larger size propellers brought 
about by the development of larger airplanes, as well as the increases 
in engine power and operating altitudes, 9as served to emphasize this 
importance. Also pew to the propeller field are recent developments 
in connection with control of propeller vibration, which indicate that 
further reductions in weight of solid aluminum alloy qlades may be 
possible in the near future. Concentrated research and development 
on this subject has r esulted in the practical application of vibration 
absorption devices to propellers. In considering these devices, engi
neers took into consideration the fact that the propeller blade, as a mass 
of shaped material, must withstand both the steady loads imposed by 
centrifugal force and vibratory loads resulting from vibration excita-



T · CH IC L PROGRE S I AVIATIO 6r 

tions. - n reduction in the ibration loads would make it possible to 
meet even higher steady load . hould the steady loads retain their 
previous level, the dec.rea e in vibration loads would make it possible 
to reduce the ma of the blade. Although engine manufacturers are 
de' oting more and more attention to the suppre sion of vibration 
within the engine and many of the late t de ign . are excellent in this 
re pect ab orber for the propeller are desirable to control residual 
ngine Yibration e..xcitation as well a to control propeller vibrations 

arising from other ource uch as aerodynamic interferences. It is 
believed tl1at the en uing ear will ee a wider and ' ider application 
of vibration absorber to propeller , and it is hoped that thi·ough this 
means it wiiJ be po ible to achieve further weight reductions. 

Low cost flight in trument within wallet range of all private 
fl ·ing enthu ia t a re teadily becoming a reality. Most emphatic 
statement about lowering the price of in trument panel equipment, 
accountable for many dollars in the o erall cost of a small plane, has 
come from General l!otors, which promises a complete postwar in
strument panel on a mass production basis for only $75· Panel equip
ment now ranae from 300 to 400 for a mall private plane. O ne 
such cheap device although new, is the 'odometer" developed by 
General Motor to sell for ro and to replace the conventional loa 

0 

book by automatically recording time flown in a gi en ship. The in-
strument already i being put to military use. Another stride toward 
economy in instruments is being made by Lear Avia of California Inc., 
where a gyro pilot is being tooled to sell for about roo. Weighing 
less than 25 pounds, the new pilot aid is said to be capable of perform
ing all the duties of heavier, more e.."\."Pensive gyro pilots, and is 
powered by only 24" volts direct current. pace conservation also is 
h ighlighted in the development with only ix inches being devoted to 
the control box base, fitting it for use in small planes as well as possi
lle utili zation in larger craft. 

Radio devices which may do just about everything e..'<cept mop 
a pilot's brow are promised the private owner as well as airlines. 
The CAA is experimenting with radar in an attempt to develop: r-a 
screening instrument to pennit an airport control operator to ascertain 
positions of all aircraft within a radius of 25 miles ; 2-a collision 
warning indicator, mounted on the instrument panel, to show proxi
mity of other aircraft. Another idea is to set up a coast-to-coa~t chain 
of transmitting stations of "microwaves," super high-frequencies used 
in radar. · This would make possible automatic reports to pilots of their 
positions, and warning· of approach to objects; and furnis~ airports 
with glass maps on which lights would indicate the position of every 
plane in their areas. Yes, this is a new day of miracles in aviation. 

Rctdar was a major development of the war and one of t~e sciet1-
tific miracles that brought victory to the allied nations. It had Jimit
less peacetime applications; but it remained generally a military 
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secret until the defeat of Germany and Japan. Early in 1946, the 
A rmy and Navy Office of Scientific Resea rch and Development re
leased these facts about radar during the war: " o longe r is man's 
vision limited by fog and darkness, by distance or clouds , fo r the radar 
beam can give a visual indication of objects within its range as it 
sweeps the sea and sky. Radar is an electron ic invention. Its prin
ciples were known, but never used to any extent until the war. Then, 
the combined minds of the finest engineering talent available in 
government and in.dustry produced a weapon that has r eceived credit 
as one of the n::ost decisive instruments to bring about victory for the 
United Nations. 

"A radar system consists, in its basic form, of a transmitter, re
ceiver and a common antenna. Pulsed radio ·energy, generated by 
the transmitter, is radiated by the antenna. In the space between 
pulses, the receiver is operating to detect any radio frequency energy 
returned as an echo by reflection from some object in the path of the 
radar beam. These radio echoes then are converted into a visual 
signal on the radar scope, giving a graphic presentation of range and 
bearing. This process is r epeated continuously, so an image remains 
on the screen at all times that any object is within range of the_ radar 
beam. 

"At first, the shortage of time and necessity for secrecy inter-
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fered with the free flow and exchange of information about radar. 
It i true that there wa full and mu ual exchange of research accom
pli hment between the Briti h and the U . . Governments, but it 
wa mo tly on the extreme top level of cientif.ic research. T he 
maj ority of the men ,,·orking with radar were limited to specialized 
application and often did not have any knowledge of radar develop
ment out ide their own field . Intere t in rad io detection as a 
military de,·ice can be dated from communication experiments car
ried on b · two ciYilian cienti ts working £or the avy Dr. A. 
Ho) t Taylor and Leo C. Young. In the _ utumn of 1922, they 
ob en·ed a di tortion or pha e hift" in received ignal due to reflec
tion from a mall wooden teamer on the Potomac. The principle of 
pul e rangina wa fi r t u ed in 192 - by Dr. Gregor B reit and Dr. 
l\Ierle . Tuve of the Carnegie In titution for measuring the distance 
to the iono ph~re , which i the radio reflect ing Ia er near the top of 
the earth ' atmo phere. In the ummer of 19 o, Dr. Ta lor and Mr. 
) oung made the important ob en·ation that refle tions of radio waves 
f rom an airplane could be de tected. a re ult, in ovember, 1930 , 
the dir ctor of the aval Re earch Laboratory submitted to the 

av) Department a detai led report on radio-echo ignals from moving 

SIKORSKY ARMY R -5 HELICOPTER 

Showing load test on J anuary 10, 1946, when the R -5 li fted 18 persons. 
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bj cts. ubsequently lVIr. ·oung propo eel that an a.ttcmpt be made 
to get the transmitter and recei' er into the sam sh1p. After much 
experimentation , a radar set built at the Naval Re earch !-aboratory 
and operating on a wave length of a meter and a half was 111 tailed on 
the .S .S. ew York in December 1938. 

"The nny's first pulse radar wa designed as a complete ant i
a irc ra(t detector system at the ignal orps Laboratories early in 
1936. A radically improved form of transmitter tube was de .el P, cl 
later. complete set demonstrated to the cretary of \ ar 111 o
vember, 1939, showed a range of more than roo miles again t 
bombers. 

"Working independen tly the Briti sh had made a m what pa ral
lel investigation. A t the end of r 34, the A ir M ini try had been 
impressed with the inadequacy of vi ual and acoustic means of d -
tecting the approach of hostile aircraft that it set up committe for 
the scientific survey of air defense. In 1935, in the radi departm nt 
of the British ational Physical Laboratory there wa cant i cd the 
idea that, because airplanes r efl ect enough energy to di turb radio 
reception, they might be detected and located by an improved appara
tus of the kind built to receive radio echoes from the ionosph r . The 
demonstrations by the radio research staff held such obviou promi se 
that in December, 1935, a decision was made by the A ir Ni inistry to 
establish a chain of five stations on the east coast of England . Thi 
was the first operational radar system installed anywhere in the world. 

"At the outbreak of war all vulnerable areas on the south and 
east coasts of B ritain were covered. For effective defense, as the 
Battle of Britain proved, it was not enough merely to detect approach
ing aircraft and to know their distance. Efficient fighter interception 
deman~ed three-dimensional location of the enemy- di stance p lus 
direction and altitude-and an estimate of the number . Height
finding was developed about the same time as the bearing determina
tion became possible, by the application of known optical laws. By 
comparing the strength of the received echo at two sets of aerials at 
different heights above the g round, it became possible to determine 
the height of aircraft. 

"The first necessity after deterniining the position of an aircraft 
was to ascertain if it were hostile or friendly. It was obvious that air
planes would give the same kind of electrical response whatever their 
flag. Indeed, this was the problem-how to make friendly aircraft 
continuously exhibit a difference from others in their responses. A 
remarkable series of British devices culminated in one giving coded 
alterations of the returned echoes. These devices were known under 
the generic t erm IFF ( identification, friend or foe). 

· "The large aerial system used for the British coastal chain could 
not be adapted for naval or aviation purposes. As early as 1935, it 
was clear that a device for fighter interception would have to be 
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evol ·ed with aerial small enough to be housed in the thickness of the 
wing. AI o it was apparent that for most naval purposes small aerial 
systems capable of producing narrO\ beams, would be essentiaL 

ifuch inten ive research " as made into the use of shorter wave
lengths. At 1.5 meters con entional radio transmitting tubes were 
adequate to give the required pul e power but no generator of waves 
much horter was known \\ hich ga e more than about one per cent 
of the po\ er required. The problem of developing a generator of 
microwave was gi en to a re earch group at the University of 
Binningham spon ored b) the Admiralty. W ith the cooperation of 
Briti h indu tr that group developed a practical form of cavity 
magnetron. E lectromagnetic wa es no more than several centimeters 
in length '·ere generated uccessfully at a power of many kilowatts. 

D uring early 1943 the bulk of the German bombers came in 
very low attempting to get under co erage of the long-wave radar 
on which the lie ' ere relying. Five new American-built micro
wa e sets proved aluable in uppl) ing co erage against such low 
plane . Thi was the fir t proof that microwa e equipment had a 
place in air ,. arning upplementing the original British and Signal 
Corps long-wave radar improved ver ions of which however played 
a part in af guard ing Okil'lawa. 

set named A \ (air to urlace ves el) wh ich showed the 
presence of shipping was in tailed in RAF coa tal command aircraft 
in 1939. This wa actually the fi r t in tance of airborne radar being 
used in the ' ar. By early 1941 the fir t microwave radar sets for 
interception were in talled in night fighter . During January, only 
four German bombers ~ell to the British. The figu re went up to 24 in 
March, 52 in pril and 102 in May 19-P. Los es became so great 
that the L uftwaffe could no longer afford them. The night blitz was 
conquered. This was brought about in the main by combined methods 
of radar ground control and AI (air interception radar ) in night 
fighters. · 

"A whole new technique of aircraft control was built up rapidly, 
named GCI-for ground controlled interception. A controller on the 
ground, watching the air situation on a special radar set, chose a 
specific German airplane as a target, gave detailed course instructions 
(termed 'vectors') to the fighter under his control, and skillfully 
maneuvered the fighter to a position one to three miles behi1i.d the 
target. \i\Then this had been done, the fighter was instructed to 'flash 
his weapon' and the AI radar in the plane took over. 

"'Searchlights no longer were essent ial for discovering the enemy, 
but in the Battle of Britain, and especially in the 'clear skies of the 
Middle East, they proved very helpful to the pursuing night fighter. 
H.adar searchlight control ( SLC or 'Elsie') put an end to inefficient 
searching of the skies. When the order 'Expose' .was given and a great 
beam leaped across the night, it was on the target. 
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radar · mo:t un canny d ,-el pm nts- a run which a im d 
it II ,,. d a mO\·ing targ t automatically and unerrincrly
in r -14 wa · the cl illlax f th e I 'riti h \rmy· re earch int radar 
Gt]J iicat i n: . In th · L' nited 'tat by mid-1 943, a radar wa de
' el p d in conjun ·ti n with th n w elect r nic ant i-airc raft fi r c 111 -

putcr. T hese t\\· d , ,.i e ·. with the new 1 '' r-dri,· n and aut mati · 
ca ll y contr II d g un f the anti-aircraft a rtill ry , gave th Lnit ·d 
.' tat th m ·t accurate an I powerful I cal a r a d fen aga in t air 
attack that th worl I had e' r e n. rtill e ry ra lar at the end of th 
war wa accu ra t that it rr r wa Je than th balli tic error f 
the gun . Jt meant that i( the targ t was not hit 'blind' with the fir t 
sh t it was th gun it el f. r it charge, which was n t quite accurat 
- n t the aim. 

"The 0-: avy at sea "·as w rking out d ct rin e f r integ rating th 
various ty1 es f radar for the defen e of th ir ta ·k f rce . The result 
of their work was th f I - c ml at in( rmation c ntcr. 
The puq o~ · o i ' I · wa co rdinate information- pr domina ntly 
from radar, but a l ·o from I ok ut , fr m other hip and from t chni 
cal d ·vice. oth er than rachr- evaluate thi inf rmati n and determin 
what the enemy \Ya doing. 'I grew and dev loped hand-in-hand 
with hipl oa rd radar. Jn fact. it wa originally call ed Radar P I t it 
fu nction being ju t that- to plot the movement of planes and ·hip:; 
tracked by rada r, and to direct fri encll) fighter planes to an intercep
ti on where enemy raids developed. 

' 'G iving a clear picture of a whole convoy and' its outl ying e co rts. 
radar was a tremendous hel1 in stati on-keeping at night or in had 
weather. As operat ing kill g rew, and the sets were improved . not 
otily could a c lear picture of a conv y be obtain ed, but conni ng-t wer. 
and per iscopes could be 'picked up· at g reat distances. Indeed . any
thing that wa li kely to 'get in the way'- a big piece of wreckage. a 
rock, another ·hi p- ·hovved up in gu d time. 

"In 1943. seve ra l bombing a ids were developed by th e Dritish 
from their A V eq uipment, to meet the need for accu ra te bombing 
through clouds. T he 'H2S ' set wa · a startling device which enabled a 
navigator to see, on a cathode-ray tube screen, a picture in glowing 
g reen spots and shadows compa rable to a map of the area over which 
he was fly ing. The signals shown .on a ll other radar sets were just a 
distortion of a qu ivering line. 'I-l2S' showed at last a direct picture on 
the PPI, or 'plan position ind icator .' 

" In tl~e U nited States by the summer of 1943, the first production 
of the Army LAB ( low altitude bombsight) was coming off the line. 
LAB was designed as an attachment to radar on the one hand and 
to the Norden bombsight on the other. When used fro m low altitude 
against ship targets, it got one direct hit in three tries, even during the 
training of the fi rst crews who got a chance to use it. The problem of 
high altitude bombing was something else again . The availability of 
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the microwaye frequencie ugge ted that a et like the B riti h BTO, 
but with greater accurac · could be built. The U . . Radiat ion Labo
ratory . with a uo d deal of help from the Army and Navy, undertook 
to build et in June 19-l . Iickey: a th E io-hth ir Force termed 
BT wa in . t chniqu fo r coordinating the work of BTO oper
ator and bombardier wa worked out. The radar perator went on as 
if h were going to do the ''hole job, and the optical bombardier kept 
hi ight li ned up accordiuo- to the radar ightina. It meant that, if 
the radar wa right the t le cope of the _ orden bombsight always 
was kept point d at the aiming point which wa down there below 
the cloud . The lighte t br ak in the underca t which permitted the 
bombardier to ee enabled him to take O\ er the run and complete it 
optically . The · t m joined the best featur of radar and visual 
bombing and made the bombardier and radar op rator a team, instead 
of competitor . 

' · arty in the \\ ar the riti h developed a new type of navigation 
t m ' ' hich u ed radar pul e . but which. did n t u e the pul e 

echoe . Each airplane '' a equipped with a pecial recei' er which 
enabl d the na' io-ator to interpret i211al ent out b a ground sta
tion . Thi wa Ge -Radio one of the mo t important of the ne'' 
electronic device . I t made po ible e::·tremel) accu rate position fL'<es 
at range over 3 -o mile . Later in the war a tem developed by the 
American , named L ra'n, wa put in u e. Loran demonstrated vastl) 
e."Xtended range. 

" number of sy tem were devi eel to make possible bombing 
through cloud b u in rr pul e nav-i ation. OBOE, developed in 
!larch , 1943 requ ir d ground operator to guide the aircraft and 

signal bombing. It wa replaced b ... Gee-H, in '·hich the na' igator on 
board the a irplane cont rolled the equipment and worked out the mo
ment fo r bomb rei a e. T hi in turn wa _ upplanted by an merican 
system called Shoran which had rrreater accuracy and easier operation. 

" Radar altimeter exi ted before the war but they reached their 
p resent high plane of performance in military service. Late radar 
a ltimeters indicated automatically Lhe height above ground within so 
fee t at a ltitudes as great as 30,000 feet. 

"Another maj or radar development was Rebecca Eureka,' the 
radar device used by the airborne forces . 'E ureka' was the name given 
to small portable radar beacons or 'racons' which \'Vere dropped by 
parachute with the first wave. 'Rebecca' wa a radar receiving set in
stalled in gliders and troop-carriers which made it possible for subse
quent waves to home directly' to the drop zone." 

Shortly before the end of the war the Civil Aeronautics Adminis
tration asked the Army and Navy to lend them whatever radar equip
ment they thought would be applicable to commercial aviation for the 
purpose of further development. T he Services shipped to the CAA 
experimental station in Indianapolis, Incl., a sample of virtually every 
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piece of radar equipment they had, some ro carloads of it, and the 
CAA began to work radar projects into its program. In this, as in 
most other activities at the experimental station, there was the handi
cap of budgetary requirements. Every major project had to be justi
fied before the Bureau of the Budget, and planning must always be on 
the basis of the coming fiscal year. The delays occasioned by thi s 
inescapable routine affected progress in radar development. Early in 
1946, there were not enough engineers at Indianapolis to continue 
radar projects already planned, and several pieces of important radar 
equipment were stored in the station's compound where they could 
be protected by the small staff of guards in accordance with the in
structions of the Army and Navy that they be under guard at all times. 

Three major radar projects were under way. One was a distance 
indicator which the CAA regarded as a most important development 
for commercial aviation. It would mak~ it possible to revise consider
ably the system of fan markers in use along the airways, perhaps even 
to the extent of eliminating them entirely. The indicator worked on 
the familiar radar principle of ·an impulse sent out from one point 
which triggered a transmitter at another point. The transmission 
from the second point was received at the first, and the time required 
to complete the cycle was measured in terms bf mileage separating the 
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two points. Thu a plane would be equipped '·ith a mall radar trans
mitter and it would actuate another tran mitter at a ground station. 
The indication in the plane would be a imple dial marked off in miles, 
and the pilot would k-now hi exact di tance from the point contacted. 

refinement of thi method would make possible measurement of 
di tance separation in yard which would make the indicator aluable 
in in trument landing. 

An equally important radar application and perhaps the first one 
to be adopted commercially wa the canning creen principle so 
widely u ed by the ervice . Thi would be in tailed in the airport 
traffi control tower and would be of great value to approach pro
cedure . gi' ing the controller actual Yi ion of the planes ' hich he had 
controlled pre,·iou I on! · b Yoice. An e.-.::perimental scanning screen 
wa under order by the C . It wa to be in talled at I ndianapolis 
fo r sen·ice te ts a oon as it wa delivered . The importance of this 
device was ind icated by two demon tration taged b the CAA. t 
iVashington, five airplanes manned by crews of varying skills, and 

each of a diff rent type were brought in to land under the existing 
low-fr quency method of traffic tower control. These planes were 
landed at five minute in~erval . The demon tration later was repeated 
at Indianapoli u ing the very high frequency communications system 
there and plane equipped with VHF recei\ ers. On this occasion, 
plane "·ere brouuht in at interval of three minutes. se of radar 
would implif) approach procedure CAA officials believed, and in all 
probabilit "ould peed up the important job of getting planes on the 
ground afel in bad weather. 

The third major radar development was a collision prevention 
device. Thi official believed would requi re con iderable develop
ment. The idea wa to how on a radar screen in the airplane, the 
proximity of other airplane in flight or an obstruction ahead, such as 
a tower or mountain. The problem here was that the pilot would 
have to keep . his ye on such a creen at all times during his flight. 
One solution would be to have an additional member of the crew con
stantly reading the screen and communicating with the pilot. This 
was the kind of adjustment of military procedure which the CAA 
experimental station had to work out in order to make ·military appa- . 
ratus work in commercial aircraft . CAA engineers were at work 
constantly on 'those radar projects; but they had to confine their activi
ties to projects which had been set up and for which specific funds 
had been appropriated. Meanwhile, other radar · possibilities were 
shelved temporarily or ignored. 

Loran, a new name coined from LOng RAnge Navigation, was 
one of the fantastic miracles performed by science during the war. It 
was a radio system developed in 1941~42 by a group of physicists at 
the National Defense Research Council 's Radiation Laboratory at 
Massachusetts Institute of Technology, working under the direction 
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of Dr. Lee A. DuB r idge. Ad pted at once by th J oint hiefs f taff 
Loran grew under a I la nk t f milita ry ecr cy until at the end of the 
war the Loran net\\ rk 'ered \ er half of th ea rth· uriac . mo tly 
oceans, and \\as being expanded rapid ly , particu lar ly in the Pacific . 
Loran was wholly independent of ele tia l na\ igat i n. It fir t I t 
ships and plane get throug h the pr \·a iling ba I w ather n the ::\ orth 

tlantic route t the -nited Kingd m and t Ru ia . It cr ·at d af 
na igat ion for ur \ A I• tran p rt 01 erat ing the H imalayan "Hump"' 
route between Ind ia and hina . It wa et UJ in the l\Iariana wh r 
its accu racy permitted ur b mb r t cut d wn th ir r erve fuel and 
thereby carry m re b mbs in the kn ck- ut campaign again t Japan. 
I t guided our m ili ta ry an I nava l transpo rt acr the cean on th 

1 water and in the air , and wa ne f the chief ag nt r p n ible f r 
the safety and on schedul p r fo rman e of th e I ng eli tance pera
t ions . Earl y in 1946, L oran was being devel peel f r commercial u e, 
and the perry Gyroscope ompany in tail ed L ran e tuipment on 
th e Swedish li ner ripsholm. ur tran atlantic a ircraft were u ing it , 
one of the great heritages of the war. 

The Loran system wa ably described by athaniel F . il bee 
wntmg in kyways magazine : " oran stati ons t ransmit medium
frequency rad io pulses from related pairs of g r un ci stati ons known as 
'master ' and 'shve,' located m stl y along coastline and often in ets 
of three, one master working with each of two lave . These stat ion 
are usually situated from 200 to 400 mi les apart, with a ma.-ximum of 
eight ground-station pairs in one complete 'chain .' \tVhen these pul ses 
are received they appear as sharp-) ointed 'pips ' on the cathode-ray 
screen of an airborne or shipborne I oran receiving set. T he a irborne 
receiver- ind icator is known a A /A P-4 ( N ind icates a major 
item of equipment ass igned in the_join t rmy-Navy system of nomen
clature; A applies to airborne equipment, P fo r radar and N for navi
gational) ; shipborne r eceivers are designated LR , D S, o r D BE. 
T he screen on which the pips show up r esembles a radar 'A' scope, 
wh ich has horizontal indication rather than the ci rcular map-li ke ind i
cation of the PPI scope, a type from which most of the published scope 
photos have been taken ( PPI stands fo r P lan Position Indicator ). 
By measuring the t ime diffe rence in microseconds between the recep
tion of the p ip f rom the master stat ion and that fro m the slave station , 
the navigator can plot his line of position in relat ion to thi s pair of 
stations on a special Loran hyperbolic chart. However, in order to 
locate the exact positi on on thi s line, known navigationally as obtain
ing a 'fix,' another reading is taken from a second pair of sta tions 
whose hyperbolas cross those of the fi rst pair-where the two lines 
cross is where you are . T hus the complete Loran system consists of 
three elem ents: ( r) A series of radio transmitting stations based on 
prominent points of land along a coast, something li ke lighthouses, 
now covering most of the northern hemisphel'e. (2) T he receiving 
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and time-mea urin radio equipment carried in aircraft or hip. ( 3) 
Th r .oran hyp rb lie chart now upplied to the tune of nearly a 
quart r million pe r month by the · . KaY · Hydroaraphic Office, 
the :\.\1• . er nautical Chart en·ice. the Briti h ir i\I ini try and 
.\dmiralty . 

.. \\'ith ,. rythin in ord r- round an I airb rne equipment and 
·hart - L ran i a cu rate within hali a mile in fa,· rable location 
under ood cond ition . Lnd r poor ondition in unfa,·orable I ca
tion· JT r may xtend to : r 10 mil . Thi i fully a accurate a 
th el i cult an I mplicated cele tial n~n· i ation y t m. H weY r. 
Lo ran i a lma t c mpleteJy independent of th weath r. '' orki no- in 
r ugh a or air. and under all oncl iti n except n arhy h a\·y lia lt
nina or e,· r pre ipication tati . ( h·er ,,·a t r . . tandarcl L oran can 
obta in accurate fixe wi th direct ra lio wa,·es at ranae up to r:o 
mil in the daytim and up to at lea. t 1.:oo miles at niaht. Ly day 
tandard L ran utili z round wa\·e . that p rti n f the tran mitted 

n ra r which parallel the urface f th earth. . n th r p rt ion 
of the radio en ra · tra,·el upward and utwarcl . enc un ter el ctr ified 
lay r f th atmo ph ere known a the ion • ph re. and i r Aectecl back 
t th r ce i\ er n a!\ the earth. ul e re iYecl in th i \\'a a re call ed 
kywa whi h increa e niaht ran e to r. -oo tatute mi le . Defore 

th clo e f the · ur pean war an impr Yed typ f I oran all d 
( k wa ·e IJ1chroniz cl) Loran had been d m n t rat cl a the m t 
accu rate lana-range navigational y t m in the w riel. ,,·it!1 aYerao-e 
error no g reater than a mile anywhere in the main CO \ eraae pattern. 
So accura te was Loran that from ept mher 1 9-J. -~ night-flyina 
Mo quit e f the R. F Bomber ommand u eel it alm t every niah t 
on nu i anc raids against Berlin and oth r bjective . ome 22.000 

sorti e· were A wn in all , and the aYera()'e bambino- accuracy wa fully 
equal t tha t obtained by the u e f radar B mbing Thr ugh Overca t 
equipment ( BTO), popularly known to mil ita ry a irmen as Niickey, 
and techn ic.:1.1ly as Hz X . 

" The.g reat st usefulnes of Loran i to a ircraft on long Rights over 
\Vater I <:cause it is the cnl na ·iaati nal aid which under weather 
cond iti ons which pre ' ent cele tial ob r ations, assures sufficiently 
accurate navigation to bring the aircraft within range of local radio 
navigational a ids at the destination. I-I ming by following a Loran 
line of position is a new method of readi ly and accurately reaching a 
desired destination. Every point in the area of a pair of Loran sta
tions, including every spot along the coast, and every airfield, has a 
Loran hyperbolic line of position running through it. The particulat' 
line corresponding to any desired destination is determined from the 
Loran chart. The navigator simply has to get his aircraft to some 
point on that line of position, and then instructs the pilot to follow a 
course corresponding to the setting of that line. This is clone by lining 
up the two pips ( master and slave) on the scope. If the plane veers 

I 
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to the right, one pip will move one way and if it veers to the left, the 
pip will move the other way. The method is accurate to within a few 
hund red yards. 

"Another use for Loran which not only has great convenience but 
has added materially to navigational efficiency is in connection with 
search and patrol of designated a reas. If Loran service i aYailable 
th roughout the area, the re wi ll be Loran li nes of po ition crossing it. 
Search or patrol can then be conducted by enter ing a Loran line which 
most nearly forms one boundary of the ar a , at a point ncar the corner 
of the a r ea . 1 hen the line is followed to an a lj acent corner by the 
simple method of L oran steeri ng, keeping the pips constantly lined 
up. A t t hi s point the cou rse is changed 90 d grees and followed to 
another Loran li ne pa rall el to the fi rst and parated from it by a 
distance equal to the a rea-sweep spacing desired. The new lin i 
then traversed by Loran steeri ng, and so on until the whole area has 
been covered by the 'Loran lawn-mower.' 

"It will thus be seen that the Loran sy tern of nav igation ·an do 
more than supply knowledge of position at a fi x ed point. It has two 
features which make it possible to use procedures '' hich are not p -
sible by pr evious l)avigational methods, and wh ich a re highl y adva n
tageous. It is something new under the sun to have an accurate knowl 
edge of position available continuou ly-from minute- t -m inute if d -
sired. P revious methods have determined position a curately every 
few hours ·at best using dead r eckoning in between. The other feature 
is that position knowledge is available not in isolated poin ts only but 
from lines of . position which have defi nite unchanging location on the 
surface of the earth (and ocean ), wh ile the L oran receiving equip
ment, once set for a particular line and left untouched , shows in 
stantly and constantly by visual inspection whether the shi p is on the 
line, or to the r ight or left of it." 

The T echnical Servic_e of the A ircraft Industri es ssociation of 
A merica and the engineering commi ttees under whose direction it 
operated, completed the . most active period in its history, and as the 
industry adjusted itself from wartime to peacetime requirements, it 
was proposed that the Association ·eontinue to provide the services 
desired by its m embers to aid in their problems in the fi eld of design 
requirements, specificati ons and standards. A !though some shift in 
emphasis was anticipated between certain phases of the work, the only 
new activity would be that of the Research Planning Committee re
cently established by the Aircraft T echnical Committee to coordinate 
the manufacturers' interests in the fi eld of research and testing. It 
also was proposed to coordinate the technical interests of the four basic 
branches of the industry, aircraft, engine, propeller and accessories . 
Another desirable move was to have more direct industry participa
tion in the standards program on utility parts, operated by the At;my
N avy Aeronautical Board. Another was to urge the Government to 
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develop international ainvorthine tandard by unif ing existing 
national requirements rather than through formal international tech
nical agreement . :The AI al o urged the. rmy and Navy to spon
sor certain uncompleted re earch projects pending the creation of a 
national re earch foundation . At the same time it asked fo r gr eater 
industr participation in the work and policies of the ational Ad
visor Committee fo r Aeronautic . 

The Aeronautical Board of the Arm and avy complimented the 
ational . ircraft tandard Committee of the ircraft Industries 

THE DOUGLAS C-74 MILITARY TRANSPORT 

Showing the built-in cargo elevator. The plane carries 1 2 5 soldiers with full gear, 
or equivalent cargo load, including two jeeps. 
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T his transport counterpart of th e B -29 upcrfo rt r had a I n.-.t h of 110 ft., 
4 in. and wing spread of 141 ft. , 3 in. , its two deck capable f car ry ing more than 

100 fully equipped troops. 

Association , sta ting " the a lvances made in the a ir fra me standardiza
tion program are due primarily to th uncca ing eff rts of the Na
tional A ircraft S tandards Committee." A fter the war the N A · 
started a program to incr ase the qua li ty and utili ty a nd 1·educe the 
cost of personal aircraft through standa rdi zati on and simplification of 
componen t parts and pr cesses, and early in 1946 thi s work embraced 
wheels, brakes, tires, axles, batteri es, propell er attachments, instru
ments, radios a nd li ghts. 

The A irworthiness Requiremen ts Committee of the \ircraft In
dustries Association worked with the Civil Aeronautics Board on 
revised airplane design requirements which would influence all avia
tion activities. The \RC also had brought about investigations by 
industry experts into powerplant fire pro tecti on, oxygen requirements 
for passengers and high alti! ude pressure cabin design, all calculated 
to add to the safety and comfort of air travel. 

The A l A E ng ine T echnical Committee developed and recom
mended a single set of Army-Navy procurement specifications for 
j et powerplants, and assisted the Services in revising standards on 
accessory drives and envelopes. Early il) 1946, it was working with 
the Government agencies in research and development on aircraft 
engine fuels, engine maintenance tools and powerplant materials . The 
Propeller Technical Committee of the AlA worked with the Govern
ment on new airworthiness requirements . 
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The ~Ianufactu rer Aircraft A ssociation ' hich had administered 
the cro -l icen e ag reement in the ai rcraft patent pool ince 1917, 
reported that the equi alent of man ·ear of re earch and technical 
d v I pment were repre ented by patent during the Ia t yea r of , ·ar, 
when 1 _ paten t were made available to the l\11 for cross-licen ina
and licen e were i ued to the entire manufactu ri no- group under 191 
pat nt . A total of I 2 patented invention had been brought under 
the cr -li n ina- agreement ince 1917. The cro s-licen ing agree
m nt n·ed to pr v nt all litiga ion and other contra er ie through
out the aircraft man ufactur ino- indu try thereby leaving the Govern
m nt and indu try free to u e all im·ention for the improvement of 
qui pm nt both during the war and in the po twar rear o important 

to th d v lopment of merican air power. 
Th oci ty f . \utomotive EnP"ineer had a T echnical oard 

h 'Na p r pa ring an aeronautical draftino- room manual tand-
f r helicopter data on aircraft bearino- and lubricant , the 

pr r vati on an I packaCTing of engin and pa rt tandardization of 
aircraft eno-ine ac e ory moun ti nCT and drive crew thread and 
fa t nin CT im·olute pline mall enCTine propeller shaft standard 

n p r peller cl arance envelope governor mounting ga ket , control 
f tw - peed g ar , buttre thread ai rcraft pump , fl~--.;:ible ho e 

a emblie and landing a-ear equipment and adaptation to commercial 
need of th te hnical data on cold tartinCT of engine developed b 
the rvice during the war. For the econd time in it hi tory th 
. AE !fan! !lemorial M edal and the E \Vrio-ht Brother 1emo
rial Tviedal were awarded to the arne recipient. H e was Kenneth 

ampbell , of the i\Tright eronautical Corporation . The awards were 
f r hi techn ical paper ' Engine Cooling Fan Theory and Practice,' " 
adj udged the be t S \E paper of 19-14- The Daniel Guggenheim 

'I:edal, awarded jointly by E, American ociety of Mechanical 
E ng ineers and the Institute of the eronautical c1ences -"·as pre
sented to Lawrence D. Bell, pre ident of Bell ircraft Corporation 
for hi achievements in designing and manufacturing mili tary ai rcraft. 

1 he Institute of the Aeronautical cience pre ented the Sylvanus 
A lbert Reed Award to Prof. Charles . Draper, Ma sachusetts Insti
tute of T echnology, "for application of the gyroscope to computing 
sights fo r gunnery and to other computing de ices.' The Lawrence 
Sperry A vlard went to Richard H utton chief development engineer 
of Grumman A ircraft Engineering Corporation, "for his outstanding 
contributions to th~ development of carrier-based aircraft." The 
Octave Chanute Award was presented to Robert T. Lamson and 
E lliot A. Merrill, test pilots in the engineering department of the 
Boeing A ircraft Company, "for obtaining at great personal hazard 
data contributing to the design of high-altitude military aircraft." The 
John Jeffries A ward went to Commodore John C. Adams, Chief 
Flight Surgeon, Bureau of Medicine and Surgery, Navy Department, 
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"for outstanding contributions to the advancement of aeronautics 
through medical re earch." The Robert M . Losey Award was pre
sented to Major Harry W exler Chief of the pecial cienti fic Serv
ices Division of the . W eather Bureau, "in recognition of out
standing contributions to the science of meteorology a applied to 
aeronautics." The Thurman H. Bane ward went to Capt. Myron 
Tribus, Headquarters ir Technical ervice Command, Wright F ield , 
"for reducing the icing hazards of high-speed flying through re ea r h 
and flight tes ting." 

Gen. Carl paatz, who c mmanded the U. S. trategic Air Forces 
in Europe during the campaign that led to the surrender of Germany, 
was awarded the Robert J. oili er Trophy by the National ero
nautic Association "for demon tt·ating the air power concept through 
employment of American aviation in the war against Germany." 

ARTIST'S CON CEPTION OF NORTHROP XB-35 BOMBER 



CH. PTER III 

THE ARMY AIR FORCES IN WAR AND PEACE 

The AAF De,-a tate Germany and Japan-T otal Combat Sorties
More Than Two {illion Ton of Bomb Hurled on the Enemy-
The ize of the F Over ea -Enemy Lo ses Compared to 

O ur - F Ca ualtie - ttrition of Aircraft-Gen. H. H. 
m old s Report and H i ppeal for Preparedness-Report 
of trategic Bombing urvey-AAF Tactics Justified-

1946 Program for Guided Mi ile . 

T HE . . rmy ir Forces became the largest and most effec
tive striking force the \Vorld ha known. It knocked Germany 
into a rna of ruin paralyzed and vi rtuall helpless before 

the final on !aught of the invadin(T armie thi of collf e with the help 
of allied air power. · t the arne time. the AAF made a shambles of 
Japan a~d whipped the ipponese o deci ively that invasion no 
longer was nece ar . 11 thi the AAF accompli hed before it threw 
the atomic bomb into Biro hima and aga ah-i . Japan was much 
easier for the air forces to destroy than was Germany. Comparative 
figures on air force operation show that the AF had to put nearly 
three times the devastating pres ure on Germany, besides the vast 
efforts of the British R F and other allied air forces. While the com
plete stati tics will be found in the ection on Flying Facts and Fig
ures, some of the.m can be u ed here to explain what the Army Air 
Forces accomplished during the war and what they can do to pre
serve the peace. 

From Pearl Harbor to V-J Day, the AAF made a total of 2,362,
Soo combat sorties. A sortie is one flight by one plane. Against the 
Germans the A F made r,693,565 sorties, against Jap~n 669,235. 
Even in 1945, the AAF made 438 192 sorties against the Germans 
during the four months up to May 8 when Germany surrendered; 
and during nearly eight months up to August 14, the A AF made 
247,573 sorties against Japan. 

The AAF dropped a total of 2,057,244 tons of bombs during the 
war. Of that tonnage, 1,554.463 tons were hurled against the Euro
pean enemies, and 502,781 tons against the J aps. The AAF alone 
dumped 641,201 tons of bombs inside Germany, 291.462 tons during 
the closing months of the war. The rest of the explosives, unfortu
nately, had to be thrown against the enemy in those countries we were 
liberating. France was the greatest sufferer. The AAF had to drop 

77 
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339,651 t n of boml again t vital German installat ion in France. 
The heavy b mbers of the . A F dropped r 096 794 tons of bombs 

aga inst erman y from June, 19.p, until the urr nd r. They put 
315,307 tons into ra ilway mar hall in <T ya rd - 13 , --2 ton in 194 -
with results \vhich a re xplain d in the report by n. H. II . . \rnold, 
commanding the AA F and the trategic Bombing urvey later in 
th is chapter. O il in ta ll ati on ''ere imp rtant t th 1erman . The 
AAF knocked them ut \\"ith L6,19r ton of b mb . Fly ing field 
\vere wrecked by r r 7,727 t ns of expl iv . \ i rcraft factori r -
ceived 58,763 t n [ I ml . .Rai lr ad , r ad an I br idge were 
obliterated by 70 569 ton of bombs. M ili tar) in tallati n g t about 
the same tonnage, a did ther erman fact ri and plant . ur 

AF heavy bombers dropped 57,106 ton of b mbs in cooperating 
with the surface fo rces in their ad\ ance . Citie , t wn hipyards. ub
marin e pen s an I vari us communicati ons fac iliti e rec ived ten of 
thou ands of tons of bombs fr m the AF. 

The A F d id most f the bombing a(Tain t the J ap in th ir h me
land , although the U. avy contributed me mighty blo\\" and 
the Br iti sh had a few contin <Tents helping. The 21 t Bomber om
mand of the 2oth ir Force, AF, from ovember, 1944, until the 
J aps surrend ered threw 104,930 tons of bomb in to important citie 
in J apan, 66 of wh ich were checked as ~o results. ome we re , ·holly 
destroyed, includi ng munitions plants. The average de truction was 
43 pe1· cent. The 21st Bomber Command made 16,112 sorti es again t 
the J apanese citi es and lost 179 planes, but it destroyed that part of 
the enemy war effo rt . Tokyo was an example. The capital had an 
area of II I square miles. The 21st Bomber Command made 2.53 r 
orties against T okyo and dropped 14,054 tons of bombs. It lost 74 

B-29 bombers, but destroyed 56.3 square miles or more than so per 
cent of the built-up area. 

The 21st Bomber ·Command made 2,838 so rties a<Ta inst J apan' s 
a ircraft factories and dropped 14,152 ton of bombs. It lost 103 
planes in these attacks but caused an average of 6o per cent de truc
tion to 25 plants, with others hit but unidentified . 

The world's first atomic bomb attack vvas made on H iro hima, 
Japan, by the Army Air Forces on A ugust 7, 1945. The crew of the 
Boeing B-29 which carried out the dangerous assignment included Col. 
P. W. Tibbets, Jr. , pilot ; Capt. R. ·A . Lewis , co-pilot ; Major Thomas 
W. Ferebee, bombardier ; Capt. T. J. Van Kirk, navigator; L t. M . U . 
Jeppson , electronics officer; Lt . J acob Beser , radar operator ; Capt. 
W. S. Parsons, Navy technical adviser and observer ; Sgt. R. R. 
Shumard, assistant g unner and assistant flight engineer; Sgt. 'vV. E. 
Duzenbury, flight engineer; Sgt. G. R. Ceron, gunner; Sgt. J. A. 
Stiborik, radar operator ; and Pfc. R. N . Nelson, radio operator. 

Hiroshima was a city about the size of Seattle, Wash. The bomb 
caused 306,545 casualties, according to the results of a careful survey 
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by the ·. . . rm · and other . merican e.'<pert after our occupation . 
The un·ey fixed th dead at 7 .1-o, 9·42 eriou ly injured 27 997 
with minor injurie and the re t mi ing or uffer.ing from lo of 
home and food after the bombin . Fi re and the panic created by 
crowd jammino- the littered treet and mall bridge probably 
cau ed mo t of the a ualti . The one atomjc bomb apparently had 
an effect imilar to the n nnal load of xplo i\ e dropped b) - 00 

L-29 bomb r . 
\ Vhile the c mpl te table of bomb dropped rtie enemy plane 

lo , and our wn I e , with ca ualtie and other data are carried 
in the ction Flying Fact and Figure . ome of the figures are of 
intere t h re. becau they how the igantic ta k performed by the 

aircraft. I t lo t 

U. S. Army photo 

ATOMI C BOMB RESULTS AT H I ROSHIMA 

AAF Air Intelligence photo surveying result of the fi rst a tomic bomb on J apan. 
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The AAF destroyed 29,9I6 enemy planes in the European war, 
and lost I8,4I8. I n the European theater, the enemy lost 20,419 to 
our I I ,687. In the M editerranean theater the enemy lost 9 497 to 
our 6,731. 

The AAF destroyed I0,343 Japanese plane and lost 4, - 30 on 
combat missions against the J aps. The Far East ir Force ac
counted fo r 6,298 J ap planes and lo t 2,494. The hina and Ind ia
Burma A A F got I,9I3 J ap planes and lost I ,o76. ur AAF assigned 
to the theater known as the Pacific Ocean reas de t royed 794 J ap 
planes and lost 378. The A F in the laskan theater £ operat ion 
got II 3 J ap planes and lost 88. The 2oth ir Force, embracing the 
20th and 2Ist Bomber Commands, destroyed I ,225 Jap planes and 
lost 494· O ur victo ri es and losses by type of plane and act ion '" ill be 
found in the complete table . 

What did it take to do all this? H ow much of an Army air 
force did we require in order to help win two wars on opposite sides 
of the globe? It took too much. T he record, as shown by the official 
statistics, proves that the effort was stupendous. t the peak of its 
war strength, in March, 1944, the A rmy A ir Forces numbered 2,41 I,-
294 personnel, including 306,889 officers. If the casualt ies that did not 
r eturn to service were added to that number, the total personnel re
quired in the AAF would be much highl.'!r. In April , I945, the peak 
month, the !\AF had a to ta l of I,224,006 personnel, including 163,-
886 officers , in overseas service. In May, 1945, the AAF had its larg
est number of officers in the entire organization- 388,295. One of the 
major accomplishments of the war was the training of all th is per
sonnel. 

The AAF flight training courses graduated 1,561,288 between 
Pearl· Harbor and the end of the war, some personnel graduating in 
several courses. The pilot courses graduated 768,991, including 233,-
198 primary, 202,986 basic and 193,440 advanced. Transition courses 
graduated 108,337, and there were other miscellaneous graduates, 
including I ,282 women pilots. A total of 1,436,744 g raduated in the 
AAF technical courses, including 125,984 officers who studied every
thing from · administrative duties to cryptography, helicopter training 
and radar. There were 1,3I0,76o graduates among the enlisted per
sonnel, including 695,866 trained in aircraft maintenance, I58,766 in 
armament and 222,223' in communications, besides many other air 
force activities. The training was the beginning of the great effort. 

The AAF had at home and abroad a total of I 59,677 pilots during 
the peak month of A pril, I945, also 28,660 bombardiers, and during 
the peak · month of February, I945, 37,030 navigators. With many 
other specialists, they made up the total. officer roles. In August, 
I945, at the time of the surrender of Japan, there were in the AAF 
a total of 368,344 officers, including I42,246 pilots, 26,894 bom
bardiers and 3 I ,972 navigators, The enlisted personnel totalled I ,884,-
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83 including 317 949 airplane maintenance ISS 134 aerial gunner s 
and -1-- r66 other aircre\ per onneJ . 

The F put in a total of 107 886,000 hours of flying time from 
January 194 to -J Day. Of that total 26 519,ooo hou rs were 
flown in the over eas theater , including 13 821 ooo hours by combat 
plane .6 -z ooo hour b non-combat and 7,046 ooo by the Air 
Tran port ommand. In the nited tates A F planes fl ew a total 
of I . 67 ooo hour including 2 r 2 hour by combat planes, 7.S84,
ooo hour by tran port 49 o6o ooo hour b trainers and I 59 I ooo 
hour by communications plane . AAF combat planes overseas flew 
r 037 ooo hour in 1arch I9-t- '" the peak month of the \ ar. 

The F u ffered 12 r, 7 battle ca ualties. Among the 40,06I 
' ho d ied 17 O-I were officer and 23 040 were enl isted men. Let 
thi be an an wer to the radicals \'tho tried to stir up trouble in the 

en ice after the war by a ertina that the officers led a life of ease 
and relative afety. The total of I 2 wounded and evacuated in
cluded 6 442 officer . The total of 63 -68 mis ing interned or cap
tured included 26 9 '"" 2 offic_er . Hea ie t AAF casualties were during 
the month before and after the im·a ion of ormandy in I944, with 

42 in t!arch 7 77._7 in April, 6 I7 in May 7 I6S in J une, 7,I05 
in July and 6 3 9 in u u t after which they went down to four and 
five thou and month! ·. Only in larch I945, did they go up again, 
to 5 523 . 

The A F acquired I , aircraft between J uly I940, and 
ugu t, 1945. f that total 47 o o w re figh ters, of which 3I ,273 

went o ersea . The . F had r6 799 fighters on hand at home and 
abroad at the end of the '' a r. It recei eel .),740 very heavy bombers 
of the B-29 type and I 7-1 of them went overseas against J apan. 
On V -J Day the AAF had 2 6- on hand at home and abroad. It 
received a total of 27 867 heavy bombers-F lying Fortresses and 
L iberator - and r8 774 were ent over eas . On V -J Day, the AAF 
had 11 ,065 on hand at home and abroad. I t received I9,614 medium 
and light bombers of which 8.9 2 went overseas. On V -J Day, the 
AAF had 8,463 on hand at home and abroad. 

A total of 65,164 aircraft were lo t by the AAF during the ,war-
43,58 I overseas and 2I ,583 at home. Of the 772 very heavy B"29 
bombers lost, 5I2 were lost overseas and 260 in the U nited States. 
The loss of 14,280 heavy bombers was largely o'verse~s , I2,291 against 
I,989 in the United States. Of 8 479 medium and light bombers lost 
by the AAF , 5,225 were lost overseas and 3,254 in the United States. 
Of the 26,743 fighters lost, 19,964 were lost overseas and 6,779 at 
home. O ther aircraft losses totalled I4,8go, of which 5.589 were lost 
overseas and 9,301 at 11ome. The last figure, of course, included 
planes lost during training operations. 

While the statistical tables offer a most comprehensive record of 
the Army A ir F orces throughout the war , enough has been chronicled 
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U. S. Army Air 1• orce:; pnuw 

STRIKIN G AT GERMAN SUPPLIES 

Our Eighth Air F orce Fortresses dropping bom bs on a targe t in Germ any -

here to show that the war in the air was no holiday. History reco rds 
no g reater achievement by any military organi zation. 

Gen . Arnold , pioneer A rmy pilot who command ed the A \ F dur
ing the period of its great development and who led it to victory in 
his second war, retired early in 1946, after one of th e most brilliant 
careers in the history of the armed forces. l-Ie was succeeded by Gen. 
Carl Spaatz who also had grown up with the AAF and vvho had 
commanded the strategic bombing forces 'against Germany ·until that 
war ended, when he took on the same job against Japan. 

Shortly before he retired, Gen . A rnold presented a most compre
hensive report on the AAF operations in the war and hi s recommen
dations as to what should be clone in the future if the U nited States 
is to have a chance of survival in any future war. It follows: 

"Although only six months have passed since V-E Day ( the sur
render of Germany, May 8, 1945) it already is possible to add a new 
perspective to our study of the E uropean war. Vve can judge our 
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ach i Yemen in the air and our hortcomings from the enem ' point 
of Yiew. If anyone know what all ied air power has done to er
many. it i the German . D uring the war our intellio-ence ervice 
po e ed a reat deal of information of thi kind . but mil itary ecu
rity requir d that we keep our 1-.-nowledge ecret. e could make 
tat ment that we knew were true. but we could not reveal the ource 

of th pr of wh n the enemy den ied or di counted our claim . - ow 
we an make full u e of thi material and of much more be ide . T hi 
r port will pr ent the or:y of 194- air operation in E urope-the 
fina l pha e-both from ur tandpoint and, a re' ealed through docu
men t and interrogation, the nem · tandpoint. 

'Th year 19-J. - open d at the clima-'( of R und tedt' rdenne 
offen ive. E ighth ir Force heavy bomber " ·e r flying the tenth 
stra ight day of a tweh e-day offen iYe in atrociou fl ring weather to 
attack enem trona-point and uppl r line . The .: rdenne offen ive 
had been outlined full b' . dol£ H itler at a melodramatic meeti ng of 

erman rm orp and Divi ion Commander in an underground 
r oom near Ziegenberg on December 1 2 , 1944· H it fa iled, H itler aid 
the ' a r \\ a lo t · but it would not fail. Everything had been craped 
together fo r th is effort. {anteuffel would take n tv erp · D ietrich 
would take Li 'ge. fontgomery' 21 t A rmy Group ' ould be pock
eted and de t ro ed and the sho'tk ing lo s would take Canada out of 
the war and utterly di couraae merica. The plane of a reborn 
Luftwaffe would clear the kie . 

" uch was the plan but our ai r attacks had made Rundstedt's 
supply problem a nightmare. Our strategic oil campaign had put 
motor fuel in critical shortage and our bombing of railroad hindered 
deli \ er ies of re erve int nded fo r the pu h. 'Vve still had lots of 
materiel and sent it to the front in hundred of trains,' Col. Gen . 

lfred J o II ha said, 'but the train got there only after weeks or not 
at all. ' 

"Preparat ions fo r the accompanying air offensive were c.editable 
and on a large scale, but they were carried out amid conflict an1ong 
hig h-ranking L uftwaffe officers. However, morale among German 
a irmen at the time was good. T hey hoped that thi s would be Der 
Grosse Schlag- the big aerial blow that they had hoped fo r since the 
blitz of L ondon that would inflict a cru hing aerial defeat on the 
Allies, and enable the L uftwaffe to regain control of the sky. During 
November and December the Luftwaffe had been ready, waiting fo r 
the right weather on the right clay. According to the plan, some 2,500 

fighters would take the air, saturating the American fighter escort, 
and shooting down perhaps sao of our bombers. But bad weather 
postponed the Nazi aerial offensive day after day. Weather that was 
fit for the AA F to make deep penetrations over enemy territory was 
not fi t for large ssale German defense of their homeland ; because of 
the gasoline and oil shortage clue to our bombing, German airmen 

---~ - - - - - --- -
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had had to skimp navigational training. The Luftwaffe s Big Blow ' 
did ~ot come off. 

"On New Y ear 's Day , however, the German Ai r Force made a 
desperate effort. R isking their last re erves of fuel, Luftwaffe com
manders flew 8oo sorti es, most of them at low level aga inst allied 
a irfields. They st ruck ha rd, destroy ing according to final fig ures I 27 
a lli ed a ircraft on the g round, and damaging 133. But in return the 

azis lost to flak and fighters about 200 aircraft ' hich was mo re 
than they could stand. In addition to the-fai lure of the Luftwaff to 
furnish air cover, azi g round forces were having fa r mo re eriou 
troubles- t raceable to our a ir attacks. German armored units had 
been promi sed fuel fo r s oo kilometers for the offensive · they received 
less than ha lf the allotment, which, in the mired winter road and 
mou nta inous terra in, was suffic ient fo r only roo kilometer. The bomb
ing of railheads nea r the front fo rced long hauls from points back along 
the R hine, burning precious fuel and exposing t rucks to fighter at tack. 
F uel dumps intended as r eserves or earmarked for specia l attack " ere 
consumed in the initial push . 

"Gen. F ritz Bayerl ein , commander of the crack Panzer Leh r D ivi
sion, said that during the retrea t, 'F uel was so de perately sca rce that 
in realigning my division a regiment marched on foo t through the 
snow. from the extreme nor th to the ex treme south end ; there " as no 
gasoline to be spared. F uel had to be transported partly by daylight , 
and enemy fighters singled the tank t rucks out. There were repeated 
air attacks on my fo rward tank repair shops, and bombing had made 
the main r oads impassable through the retreat route at the H ouffali ze 
bottleneck, requiring the use of rough by-pass roads. Because of these 
factors I left 53 tanks by the roadside between J anuary I I and I 5 . 

Road discipline relaxed during bad weather.. When the sun broke 
through on J anuary 2I after sev~ral bad days, enemy planes caused 
fearful damage. As I approached the Gemuend br idge (southeast of 
Aachen) I saw planes circling in huge form ations. I had to thread a 
way through wrecked and burning vehicles, dead horses, scattered 
equiprnent. It was a one-way bridge, and planes caught traffic on 
both sides. Several hundred vehicles were destroyed -and the column 
thrown into panic. O n J an!Jary 27, _I94 5, I was finally beh.ind the 
Siegfried Line. The Ardennes offensive had cost me 8o per cent of 
my combat troops, between 6o and 70 tanks, 200 motor vehicles, and 
30 half-tracks.' 

"A s that battle marked the end of the Luftwaffe, this appears to be . 
an appropriate place to review the factors that led to the collapse of a 
potentially mighty air power. Prior to the uncovering of many facts 
after V-E Day, it was popularly supposed that the Nazis were a ruth
lessly efficient organization, with a system cleansed by purges, rallied 
by a deified leader, ~poon-fed with propaganda, spied on by secret 
police, and forced by grim necessity to present a solid front to the 
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enemy. Actuall policy, deci ions and trategy of the highest impor
tance were often dictated by personal ambition . Nazi party feuds ~nd 
pre ure pol itic . Germany began the war wtth a grea~ _numencal 
uperiorit in aircraft and ucceeded again t little opposttlon. Con
cquently the German delayed in making needed changes, and then 

made far too man) . .-\ ub tantial share of these changes was due to 
part hortage cau ed b bombardment. F or instance, after our 
attack on plant producing ball bearing the Daimle: Benz 603 en
!rine wa mod ified for lee e bearing and wa unrehable from then 
on- engine fa ilure cau ed many accidents. 

'Dr. !ber t peer. Reichmini ter fo r rmaments and War Pro
duct ion aid, '\Ve had blueprint e\·ery few month and then had to 
change or tear down the building . If a program lasted longer than 
th ree month it ' a a miracle. It wa the fault of the Luftwaffe Gen
eral taff. \ hen peer had taken over the indu try in March, 1944, 
there had been '"O diffe rent types of fighters being produced. And 
even in the d ra tic emergency, faced wi th rebui lding and dispersing 
the hatt red indu tr he could not reduce the number of types below 
38 . en. V\ erner I reipe in command of all flying training, stated 
that H itler Goerin<r and the General Staff never understood the 
igni fican e of air power becau e of the ea e of early German con

quests. They did not at an rate anal) ze the combinations of power, 
and it was not unti l March I 1944, after our effective attacks on the 
fighter aircraft indu try that fighters were given priority over tanks. 

-boat , flak gun , and V-weapons. I reipe said that the \ ehrmacht 
and Luft\ affe General taffs became loaded down with party fanatics. 
whose belief that quick victory could be had on the ground thwarted 
a pre-war Luftwaffe plan fo r a trategic air fo rce. 

" In pril, 1944, the H igh Command faced our bombing threat 
r eali stically and decided to <rO all-out for defensive fighter production. 
Gen. dol£ Galland, commandin<r the fighter arm, pushed a plan call
ing for an eventual production of s,ooo fighters a month to combat 
a lli ed bombers and regain control of the air. He was opposed by 
Goering, who clung to the belief that Germany could have a great 
bomber force as well, de pite inadequate manpower and trairring 
facilities, and a shortage of aviation fuel. The amended plan called 
for a . reduced fighter figure and for bombers, a scheme which Galland 
termed 'entirely unrealistic. 

"However, if the plan was unrealistic, 
1
upon seeing it, Hitler pro-

. jected it to fantasy. The ME-262 jet plane, Germany's great hope, 
and, we must state frankly the greatest threat to ·our continued 
bomber operations, was then in production. Under no circumstances, 
Hitler declared, would the ME-262 be used as anything but a bomber. 
Messerschmitt had promis~d him that it would carry a r,ooo kilogra~1 
bomb. Actually, it never carried more than a sao-kilogram bomb, but 
the Nazis were obsessed with the idea of retaliation bombing at any 
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cost. Hitl r named the ME-26- the Dl itzl omb r , and vetoed the 
scheme of ering and a ll and to compromi e by equ ipping it with 
a bomb rack and u ing it a a fight -r-b mb r. Hitler per i ted in thi 
amazing decisi n {r m April unti l ctober, a p ri d which aw the 
invasion and the we p acr s Franc . a bomber the l\IE-262 
did n th ing. Th MF-262s which our airm n f ught during that 
period were a f w al land had ecur d d pite Hitler s edict [o r an 
· xperimental unit. ' In ctober when ] l itt er r 1 nt d on! a handful 
were r 1 ased t the fighter arm and it was r 4- . be[or the bomber 
idea was fmally eli carded . peer timat d that he could ha' e made 
from 30 t so per c nt more fighter plane , but f r ur bombing. 

" Th 1'-eich had a labor h rtag d pi te mill ions of import d 
lave wo rkers. The repa ir and recon tru ti n of bomb damage de

[ensive measures, and labor wa tage in el i per incr indu try dicrging 
underground factori e , luilding ra ilroa I and 1 \\' r lin and living 
quarters at eli per al sit - v ry eff rt to c mbat or e cape ai r at
tack drew up n manpower. pe r said between - -o,ooo and 3 00 coo 
men we re employed in the removal of b mb damage in the chemical 
in-dustry (i ncluding oil ), and in all ' industry about OI1e mil lion men. 
This figure was for cl earing away bomb damage, and did not include 
those engaged in recon truction or in manufactu ring materials fo r 
replacement. Boml damage multipli ed. The fi rst a ttack on an oil 
plant was relatively ea y to repair. ubsequent bombings c mpounded 
the damage ; pipe joints sprang l ~aks far from any bomb strike, valves 
failed to wo rk, linings fe ll out of furnaces, di stilla tion units had to be 
overhauled. There was not enough manpower to go a round. Even 
so, Speer was never able to stop the use of men and materials fo r ex
pansion of basic production , which cost manpower and enormous 
amounts of critical materials fo r planned future schedules at the cost 
of armament production in existing plants. Despite military necessity, 
Germany was never able to allot more than app roximately 6o per cent 
of its raw materials to armament production. T he demand for con
sumer goods remained inordinately high because of air attacks. 

"By February, 1945, Germany's transportation system was over
·strained as the result of air attack. Every move of the di spersal pro
g ram for industry put an added load on transportation. Machinery 
had to .be shipped , building materials transported, plus everything 
required by the workers . When factori es had been established, one 
part made here, another there, a third somewhere else, there was a 
constant shuttling of components before the final assembly was ready 
to ship. Gen . J odl said, 'It was most annoying to have to route artil
lery from Essen to central Germany to equip and test fire, and then · 
to ship it to an A rmy camp up front.' 

"Putting factories underground in the effort to escape bombing 
created new problems. In June, 1944, the Junkers aircraft engine fac
tory at Magdeburg had been moved because of air attack. The main 
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body of the plant wa put underground at the notoriou M ittie\ erk 
at 1\iedersach werfen near • ordhau en. The supercharger and small 
c mponent ection wa put in a fo rmer chocolate factory at Has-

rode. The injection pump ection went to Leno-efeld while the p ro
pel! r ect ion went to Eber bach . nd the e w re temporary mo es 
until a new underaround in tallation near \\.offi ben wa completed. 
,\ t l\fittlewerk. becau e of bad Yen ilation. " . rker had headaches. 
It wa nee a ry to work three eight-hour hift in tead of two 
t weh· a form rl ·. l\[etal du t Ia · an inch thick on the fl oor of the 
p li hing hop, and worker wore rna k . Temperature had to be too 
c ld for c mfort, or the lime-tone roof would fall. Two roof fa lls 
kill d eYeral work r and injured other . Foil wing the e acc"idents 
the compre or rotor poli hin hop wa moved out ide to a fo rmer 
flour mill. Th local water wa unfit to drink and a supply had to be 
hauled in . anitation p roblem were left un ol eel· employees had to 
wa ll - out th lona- tunnel to latrine a t the foot of the hill out ide. 
Food difficul tie a ro e in the area from the influx of workers. peer 
him elf ummed up the production end of eli per a1 underground 

n cannot win aerial warfare throu h cement and tun nel .' 
''The bambino- of oil production had all but eliminated civilian 

trucking. The German a r 1ie had di continued the u e of trucks in 
large mea ur x.cept on the battlefr nt and the a ir th reat was such 
that the r n lono-er kept bi upply dum1 near the front but re-
[Ui recl the rail road to brino- upplie from the rear a needed. The 

indu tr ial burden on th e ra ilroad y tem wa o-raphicall) described by 
F ran z Ha ler ecretal") of tate, E conomic and Political Counselor 
to l' ield IVIar hal I e elr ino- who aid that in February, 1945, Ger
many" entire war production fo r a month and a half was loaded on 
ra il road cars in tran it- componen t g ino· here, assemblies going 
there, raw materials ome\Yhere el e. The Germans had a large repair 
organi zation. They could run a line through a bombed marshaling 
yard, and get tra ins run ning but that left the marshaling yard useless 
to do its job. Another witch yard , farther av\ ay, had to take its place. 

" The bombing of railroad wa cumulati' e in effect. By the sum
mer of 1944 the Germans were unable to deliver stocks of coal to war 
fac tories in preparation for winter. Most coal came from the Ruhr, 
and normally much of it wa hipped to Northern and Central Ger
many via the Dortmund-Ems and Mittelland canals during the sum
mer ( the canals were iced over in the winter) . The RAF repeatedly 
had bombed strategic points on the e canals, the Gland by-pass of the 
D ortmund-E ms, and the Gravenhorst embankment of the Mittelland, 
with the result that these important water routes were open to traffic 
scarcely a fortnight during six months. The railroads could not take 
the added burden. It was either more coal or less armaments. The 
Germans made a gamble. They did not ship coal in the summer to 
store for next winter's factories. •Perhaps they saw the. end, or per-
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haps they could do nothing about it. They did not sto re coal. Daily 
shipments of R uhr coal by the end of 1944 had dropped from q .ooo 
tons to 6,ooo. In ovember Speer had ordered stocks of coal on 
hand to be used up fo r armament manufac ture, rega rdless of where 
the next lump was comi ng f rom. By F ebruary, 1945 the coal ha rt 
age was paralyzing the German armament industry. The R u ian 
d rive had cut off coal from ilesia ' hich had furnished more t han 
half the coal to run the rail roads. ermany depended on the hara eel 
ra ilway sys tem to get coal from the Ruhr and aar. In mid- winter the 
Reichsbahn was faced with gett ing and li triluting coal fo r indu t ry 
totally reorgan izing the complex system of shipment priorit ie , and 
redist ributing locomotives and rolli ng stock. Thi in it elf was a tre
mendous task. 

"Such was the situation on February -- · I 45 . when the all ied 
A ir Forces fl ew O perat ion !a ri on. T he targ t: erman t ran po rta
ti on. O n the morning of F ebruary 2 2 , 194·- , more than ro ooo II i cl 
planes were airborne from their ba es in E ngland, F rance, H oll and . 
Belg ium and Italy. The 200 individua l ta rgets covered an a rea of 
nearly a qua rter of 'a mi llion square mile . The ol ject was to pa ra!) ze 
the Reichsbahn. Instead of bombing from 25 ooo feet the h avi · 
were to glide over the targets as low as 5 ,0 0 0 f et. Instead of operat
ing in huge formations, they were to break up ver ermany in to 
g roups and squad rons, and fan out fo r the man) ta rget \\" ith and 
without fighter escort. 

" The L uftwaffe was st ill potent,. and ou r operations men paced th 
floor the night of the 21st . 1 hey studied the ski es next morning, 
when the mission was a irbo rne. Major .Gen. O rvil Anderson, E ighth 
A ir F orce Chief of O perations, said , 'We could lose three hund red 
planes today, but we won 't .' He gambled on the German inability to 
improvise quickly to meet a new situation. He said , 'By the time that 
Gauleiter gets through thumbing the pages of hi s manual, the boys 
will be coming home.' And, true enough, Operation Clari on ·was a 
'milk run. ' A ll over Germany bombs exploded on signal control 
points, marshaling yards, main lines, level crossings, embankments~ 
bridges, viaducts, roundhouses, over-pas·ses , small junctions. F ight
ers and fighter-bombers attacked rolling stock. Herr Dorpmuller 's 
rail repair organization was swamped. Immediately, according to 
Gen. Buhl, war production was cut in half. Gen. P eters said traffi c 
was reduced go per cent. O peration Clarion marked the end of la rge 
scale mobility for the German armies. . 

"Hitler's last chance to hold his Western front was the Ruhr one 
' of the world's great arsenals. The heart of the Ruhr consists of an 

industrial belt east ·of the Rhine running east and west, some 40 n,1iles 
long and from 10 to 15 wide, lying mainly between the Ruhr river 
and the Rhine-Heme canal. The area is built up, and had a normal 
population of three and a quarter omillion. In the Ruhr were coal 
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mine steel plant , armament work chemical plants, and many other 
indu trial in lallation . Paced by the inth ir Force, -allied air 
power began eating off the Ruhr as it had the ormandy battle
front in 1944· The German u eel all their ingenuity to keep traffic 
moYing with armament and upplie . The railroad repair ystem was 
high! o rgani zed with concentration of forei2n labor and p risoner 
of war in re en·e at likely point of attack to run lines through 
bombed mar haling ard and throw up replacement bridges. 

In the Ruhr campaign a in Operation Clarion, air power et 
ut to wamp th repair facilitie . In addition to the Dortmund-E ms 

and 1\Iittelland canal there were fiye main rail line and a numb~r 
of ub idiarie fanning out from the Ruhr. The plan called for i ola t
ing the Rulu eli trict and rna hino- the e.'\:ten ive tran portation sys
t m within it. Air attack began in late Februa on the bridges in a 
line from Bremen outh to Iarbur . thence outhwe t to Coblenz 

n th Rhine. Thi wa called a line of interdiction : nothing was to 
cro that line if air po\ ·er could prevent it. There wer I6 bridges on 
thi line of interdiction. In 40 attack b} I oo heav and medium 
bomber I4 were de troyed , or made impa able. Of the t\ ·o still 
tand ing on Mar h 24 bomb had cut approaching rai l lines. T he 

line of interdiction ' as maintained . Tran port in ide the line was 
hammered continually. 1 

' 1eam\ hile allie g round force made a plendid dri' e forward 
ea rl in M arch. T he Rhineland wa lo t to the German , along with 
th Ao \\ er of three armies. An all ied column thru t down the natural 
c r riclor from E u J...; rchen, broke the German 74th Corps, reached 
the Rhin e at R magen, and cro eel to make a bridgehead . The Fifth 
P an zer nn y wa pocketed and cut to ribbon , and the German 

ev nth rmy had collapsed in the outhern Eifel. For the Germans, 
the ' ·ar f rom here on was chao . 

"On March I, I945, an order had come that under no circum
stances could any azi staff officer cro s back over the R hine. Two 
clays later the order came to retreat qcross the R hine. W hen the 
American ground fo rces gained the Remagen bridgehead, Gen. Model 
ordered Bayerl ein to plan an attack to wipe it out. Next clay M odel 
rejected the plan. T wo days later Field Marshal Kessel ring arrived 
as Commander of the W est, saw the plan and was fu rious that it had 
not been ca rried out. In a rage, Model dressed Bayerlein clown, and 
turned r ,soo reinfo rcement troop intended for Bayerlein to a com
mander of a Volksgrenad~e r Division named 'tollsclorf, an incompe
tent whose 'Division' consisted of 200 men with practically no anns. 
E ight swimmers tried to go clown river to bomb the bridge, and 
were never heard of again. Hitler ordered the bridgehead wiped out 
with V -2s. Nothing came of the order. F ive officers were shot be
cause of the Remagen affair, and a bridge complex swept over the · 
officer corps, causing the blowing of many bridges wi thout rega rd to 
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TH E P -82 TV.. 1:-.J M ST A1 ·c FIGHTE R 

Two powerful 2 , 2 00 h .p. engines pull North America n Avia tion 's P -82 Twin 
Mustang into th e a ir at a ra te of more tha n s,ooo feet a minute. The plane will 

ope ra te effi cientl y up to 45 ,ooo feet. 

milita ry necessity. Decause of the bomba rdment of railroad , tanks 
had to be driven from railheads fa r to the rea r ; f 42 new King T ige rs 
sent to reinfo rce Bayerlein , 34 were worn out on the way and never 
reached him. The E leventh P anzer left its entire supply column in a 
wood near A ltenkirchen fo r waLl t of gasoline. 

"On the morning of M arch 24, the 21st \rmy Group, British and 
American, began crossing the Rhine north of the Ruhr river. ·At 
ro o'clock, troops of the F irst Allied Ait:borne Army, carried in by 
heavily escorteq aircraft and gliders of the U . S. gth Troop Carrier 
Command and the R A F 38th and 46th Groups, began landing on the 
opposite .side of the Rhine. 

"In seventy-two hours preceding the airborne landing, AAF 
heavies and mediums flew 2,090 sorties in 56 attacks against small 
towns and villages in the area, which had been turned into strong 
points. More than 8,500 tons of' bombs were dropped on commi.mica
tion centers. On March 21 -22, some 1,200 Eighth Air Force heavies 
pounded ro airfields in the area. Escorting fighters 1 knocked 53 
enemy fighters out of the sky and destroyed II6 on the ground. 
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Fighter-bomber and fighters of econd Briti h Tactical ir Force 
and . _ "ineteenth Tactical \ir Command joined in the as ault. 

n th da · of th landing, allied aircraft flew more than 7 ooo sorties 
oYer the battlefield and the area bounded b) the line of interdiction 
tretching from Bremen to Coblenz. inth ir Force mediums and 

the econd Briti h Tactical · r Force hit 23 flak po ition . F ighter
bombers joined the ta k of ilencing enemy flak before the airborne 
train arrived. Throughout the da - the air fo rce gave direct coopera
tion to the landing, hitting communication center and defen e points, 
gun and mortar ite fon ard po ition and trona point . Fighter:
bomber flew armed reconnai sance again t the enemy line of com
munication . From Italy the I -th ir Force ent r o hea· ie carted 
by five group of fighter on a I, oo-mile round trip to Berlin . , 
tank factor wa bombed . and thi attack drew off enem fighte rs in 
Central German which otherwi e would have aone to the Rhine. 

' D pite ground -haze and make all but two per cent of the para
troop r and three per cent of the alider made ucce ful landings, 

tting down I4,36- men, I09 ton of ammunition and e...-xplo ives, 695 
veh icle I I artillery weapon 76 - pieces of equipment and supplies. 
E ighth ir Force Liberator dropped 2 ton of -upplies and equip
m nt that day. The airborne landina was ucce ful. Ground troops 
began clo ing a great p incer around the Ruhr and the German armies 
in it. 

"The nem counted on upplying him elf ' ithin one of the 
w · riel gr ate t ar enal . Hope were hiah at fi r t among the I7 

erman cl ivi i n . There wa food for a month and a half. Motor fuel 
would be available becau e of the many benzol producers in the Ruhr. 
Ammunition proclu tion could be continued and deli' eries made on 
the pot. 

"During the Ruhr campaiun, the L uftwaffe "as heard f rom once 
more. Go ring had begun plan for thi la t try in March. In a spe
cial order of the clay Lufbyaffe p ilot were a ked to volunteer for a 
secret, dangerous duty. orne 300 were elected and sent to Stendal 
for a IO-clay course in ramming trainina mo t of which consisted of 
getting them into the right frame of mind by lectu res, films and Nazi 
indoctrination. They '' ere taught ramming technique--the technique 
of flying out of the sun on a line a tern of the bombers, opening fire 
at extreme range, and holding it until the final sharp ramming clive 
aimed just forward of the bomber's tai l. Unlike the J aps, the pilots 
were allm~ eel to bail out if possible. E ighty pilots were eqtlipped 
w ith F\t\T-190s and sent to P rague to operate against the Fifteenth 
Army A ir Force heavies. The remainder were given ME-109s and 
organized into a unit of four group kno\ n as Sonderkommando 
Elbe and given such fancy names as Falken and Raubvogel, or birds 
of prey. On April 7, these groups were ready. At 9:30 a.m. they 
were alerted; our Eighth Air f:orce was forming. Thirteen hundred 
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heavies and 850 fighters were in the a ir at r I :r6 a.m. Sonderkom
mando E lbe rose to do and/or die. l n their ears were dinned patri
otic music and exhortat ions and the pilots' radio tran mitters had 
been removed from their planes so that they could not talk back. 

"When it was over, 65 German planes had gone down before our 
fighters ; the bombers guns brought the total to 104 and there is no 
estimate of how many enemy planes were destroyed by our 22 bomb
ers and three fighters which were lost . The final ' ig Blow' had 
fai led . A nd we went on . In the two-weeks period of pril 5-19, the 
E ighth and N inth ir Forces almost annihilated the Luft\ affe be
tw en them destroying 3.484 planes in the air and on the ground. 

"As fo r the Ruhr pocket, it vanished in the I days from April 
r -1 8. German commander blamed the breakdown of distribution on 
our air attack. It was impossible to supply the ammunition factor ies 
or ship the finished product. An ammunition dump was useful only 
if a unit happened to be alongside it. The artillery regiment of the 
59th Volksgrenadier Division had plenty of food, but there was no 
way of sending it to the infantry regiments of the same division, some 
of which had been without food four days upon surrender. Rear 
echelons were stripped of weapons. Even so, infantrymen of the 
176th Volksgrenadier D ivision were captured unarmed. Tank , be
ing mobile, could get fue l and ammunition from the dumps, but they 
ran out of spare parts. F ighting units on the front had no fuel to 
send trucks back to the dumps. D ump staffs found their truck over
burdened with the necessity of constantly shift ing location, and could, 
spare few vehicles to deliver to the front. nd as with tanks, there 
were no spare parts. D ump crews burned their gasoline, unable to 
evacuate · it, while front line crews destroyed tanks and arti llery be
caus·e there was no fuel to move them. The air interdiction of the 
Ruhr was complete. 

"On April 16, Gen. Carl A. Spaatz, Commanding the U . S. 
Strategic A ir Forces in Europe, announced the end of the strategic 
air war as such . O ur big job was done; there remained only the 
mopping up. The A AF's organi zation for these successive steps 
in aerial conquest of Germany had undergone many chanaes since 

, 0 

the early days of August, 1942. For the final phase we were 
formed into a series of air armies working in close and constan·t 
cooperation, with flexibility of operations as the keynote. The U. S . 
. Strategic A ir Forces in Europe, under Gen. Spaatz, comprised not 
only the Eighth Air Force of Lt. Gen. James H. Doolittle, with three 
air divisions, but also tqe Mediterranean-based F ifteenth Air Force 
under Lt. Gen. Nathan F . Twining and the Twelfth Air Force, under 
the· command of Major Gen. J olm K. Cannon. In addition to these 
powerful air forces was the tactical Ninth Air Force, un~er Lt. Gen. 
Hoyt S. Vandenberg, comprised of medium and attack bombers, 
fighters, and fighter-bombers. Directly under SHAEF was the First . 
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Allied irbome Army commanded by Lt. Gen. Lewis H . Brereton . 
'Although our air organization wa adjusted to meet the needs 

of a changing strategic and tactical ituation we held steadfastly, 
despite early di cpuragement and temporary setbacks to our over-all 
objective of fatally weakening from the air the enemy's will and 
ability to contlnue tl1e war. ·e achieved that objecti e. 

Thi doe not mean that v. e ' on the air war alone. V.,l e must 
ne'er forget that the air war over Europe "as a ca e of the closest 
joint effort with the RAF from beginning to end. At times the AF 
and the RAF emplo ed different tactics and their secondary objec
tives differed but at all times it wa done with complete understand
ing of each other s capabiJities and limitation . A case in point is the 
coord inated effort of RAF night bombinu and A F daylight bomb
ing of azi industry: each complemented the other. nother notable 
example of cooperation i the u e of m iet bases by the F for 
shuttle bombing. Under thi arrangement, at a critical stage of the 
air war, l!editerranean-ba ed and England-ba ed heavies v ere able 
to e.·xtend their range greatly and to strike at vi tal industrial targets · 
the Nazis believed the had placed beyond the reach of air attack. 

'\ ith the ormandy inva ion, another partner, the ground forces, 
joined the all-out battle ,against Germany proper. Iazi war indus
try had been battered by air -attack the Luftwaffe had been crip
pled, but there still remained huge and powerful Nazi ground armies 
to be crushed before final victor . The magnificent job done by 
all ied ground forces is a matter of record. But again it was a case of 
cooperation, this time between allied ground and air forces. Strategic 
bombing continued as before, wberea tactical air operations shifted 
from the role of softening up for inva ion to cooperation with the 
invasion forces in battle. 

"The flexible organization of the A F: was suited to this dual 
role. O ur based-in-Britain heavie could at a moment's notice turn 
from a strategic mission to such tactical roles as bridge destruCtion. 
When bases were gained in France, our medium and attack bombers, 
fighters and fighter-bombers became more deadly; and as airfields 
were secured closer and closer to Germany and even within Ger
many itself, they could more and more effectively combine strategic 

, strikes with their tactical operations. It "as at this point, with dis-
tance no longer a factor in differentiating strategic from tactical oper
ations, that the air war reached its ultimate objective. 

"This objective reached; we could look back almost with amaze
ment to those dozen Fortresses pioneering daylight strategic bomb
ing on August 17, 1942, through the long uphill fight of 1943; the 
bombing of rubber production ; the shock of losing 6o bombers in the, 
attack on the Schweinfurt ball-bearing works; the fight against 

. · weather as the Luftwaffe grew in potency in 1943 ; the development of 
long-range fighters that could give us escort all the way; the fine 
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days in Februa ry, 1944 wh ich permitted our all -o t~t ficn iYe aaa in t 
the Germa n a ir fo rce; the a ault on \ '-weap n 1te month befo r 
th e first buzz bomb hit I on I n; th poun ling of a ir fie ld and tran. 
porta tion a lona th ' in va ion coa f : the np ning nf the, s trateg ic 
oil campaig n on pr il -. 1 +.J. . fr m Ita ly a nd n .\ pril 1 r from E ng
land ; D-Day on Jun 6, the a ling ofT f the ba tt leficll on th .' cin -
L oire tri ang le ; ca rpet b mbin CY fo r th e I reakthr u h at . t. L o on 
July 25, the sweep acr 'france, th e , rdennc . th R hineland · p-
eration !a ri on ; th e 1 uh r ; and fin a lly rmany p ro tra t under 
nearly a milli on and a ha lf t n f bomb . u r total a ircraft lo 
combat missions were 1 ,41 · the en my I t - , - L 

a irborne troops had been transpor ted by 9 th T r p 
mand, 2ro,ooo casualti es f rom a ll serv ice , .. l uated . 
p ropagand a I aflets had flutte red from the sk ie . 

"We saw that mi takes had be n made. trateCY ic b m bing wa 
a new military weapon, a nd w e had had t lea rn many th inCY a \Ve 
went a long, but w e took pride in th e job a a wh le. Nazi g round 
commanders, L uftwaffe genera l , ma nu fac turer , poli t ician · and 
transportation men aw our a ir dom inati n as th e root of their di s
aster , particularly the incessant bleed ing of indu ·try by stra tegic 
bombing, especially the oil campaig n and th e c:umul a ti,·e di s! cati on of 
transporta tion. A nd it vvas th e a ir threat, accordi1w to pee r, th 
certainty that th e bombers would keep coming, day after clay , w ek 
after week , that brought the fi na l coll apse . 

"An exhaustive and impa rtia l study of: th e re ults of th e alli ed 
bomber offensive on Germany was made during , 1945 by the U . S . 
Strategic Bombing urvey, an o rganization working directl y und er 
the S ecreta ry of War und er a directive f rom the P resident, and und er 
the chairmanship of Mr. F ranklin D 'O li er. Its interim report were 
extremely valuable for use against Japan, and its final reports will be 
fully utilized in future A A F planning. 

" The actual end of the war in E urope brought little elation to the 
fighting m en. A ll romance and adventure had gone from vvar, even 
in the air. It was big business, a g reat and g rinding effort clay in and 
clay out for millions. On V -E Day waste paper fluttered from Fifth 
A venue windows ang crowds milled in -Piccadilly Circus; but for the 
fighting m en, the airmen, mechanics, operations m en , intelligence 
men and headquarters men , there was just the slow lifting of a 
pressure. The war did not end in E urope; it ran out. The Germans 
had been defeated for a long time. A nd, too, the war was still on . 
Europe was only a part of the great war, and the men in Europe 
turned to the Far East yvith little to say. They did not want to go, 
just as they had not wanted t o come to E urope, but there was a job 
to be clone and they would do it. 

"Redeployment began . Some AAF units went direct to the Pacific, 
some were redeployed to the United States-the Zone of the Interior 
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- fo r training in B-29' . High point men were di charged. A nd 
then in the mid t of the va t program, the J a pane e su r rendered. 

chedulc had been worked out, unit were mo' ina ome fl rina some 
on hip . ome at replacement depot . entire) ne\ p rogram had 
to be devi ed for d mobilization and all chedule had to be re i ed. 

R mainina in Europe to guard the peace a r_e Jio-ht bomber 
fight r . troop arr ier r connai ance. 11i ht fi hter . lia i on quad
r n and ver · heav · bomber . The rmy ir Forces doe not p lan 
to reta in in Europe uch bomber a the Fortre and the L iberator 
which helped o ery much to d feat German). ery important work 
remain to be done. \ ide from redeplo)ment flying men home and 
f rrying them to ir Tran port Command ba e and the pol icing of 

rmany there are till big job unfini hed . One i the making of a 
large- c.:1.le photographic map of the conquered country something 

r I needed and partiaJI obtained only with great difficul ty during 
the war-a bird' -eye Yiew of Germany, ju t in ca e. nother is t he 
j b £ d i ann ing the Luftwaffe-not only pt.illina it fangs but 
plucking_it brain . 

". ir d i armam nt include eeking out and impounding L uft-
" aff do ument . I catinu it t c.hnician , cienti t and e..'Cperimental 
p cia li t for in t rrogation . and ecurina the record of their work 

a nd xp riment . Ther i materi I of Yital intere t fo r testing and 
le\ lopment a t \ ,\, r iuh t F ield. tranae de ice are being fer reted 

out cra ted, and hipped fo r tudy-from blind landing equipment to 
infra- red met oroloo-i al in trumen t and range finde r from ,radar 
appara tu to ere\\ chief tand from jet eno-ine to bomb sights, flak 
o- un t a irborne cannon, c mpa e and camera to medical docu
ment a nd automatic pi lot . i\fhate,·er the Gennans had of '" orth, 
we hall have. \ t hatever the ' hoped to develop we hall know about. 
\t\ e want to make ure it i not beino- ' orked on under the g uise of a 
peacet ime product. \1 inning thi \\'ar wa a hard job. 1r power 
m tend to do its share to" a rd keepino- the peace. 

"On A ug ust 14, 1945 J apan till the military r uler of half a billion 
people and a land a rea of nearly " .ooo,ooo quare m iles, admi tted 
complete defeat. T his ad mission had been forced on her as the result 
of a vast and well-coordinated effort on the part of all anns of the 
U nited S tates services, the fo rce of our fighting Allies, and the 
enormous industrial resources of our country. I t i the province of 
thi s report to sum up the part played by air power in the coordinated 
effort. 

"Fully recogni3ing the indispensable contributions of other arms, 
I feel tha t a ir power's part may fa irly be called decisive. The collapse 
of J apan has vindicated the whole strategic concept of the offensive 
phase of the Pacific wa r. V iewed broadly and simply, that strategy 
has been to advance air power, both land and carrier-based, to the 
point where the full fury of crushing air attack could be loosed on 
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Japan it elf, with the possibi li ty that such attack ' auld bring about 
the defeat of Japan without invasion, and with the certainty that it 
would play a v ital role in preparat ion f r and cooperation with, an 
invasion . o invasion was n ces ary. 

"The war fought agai nst J apan fe ll into three general phases. 
First was a 'defensive' phase, fr m the attack on Pearl Harbor and 
other all ied bases to the Battl e f M idway. 1 his was followed by 
the 'holding' phase, preventing the J apanese from extend ing their 
stolen empire until our men and materiel could be d played over the 
wide expanse of the Pacific fo r offensive operations. As Germany 
came firs t on most priority li ts, an immedia te offensive was not 
possible. The third, or 'offensive· pha e came during T9-J.4 and rgr. 
Here we shall d iscuss our p rincipal accompli shm nt in the Pac ific 
from the close of 1944 to the J apan e e urren ler with full recogni 
t ion of what had g~ne on before to make th e accompli hments 
possible. 

"The harnessing of atomic energy and its application at the 
climax of the Pacific wa r have tended to overshadow a mo t impor
tant point. Even before one of our (Boeing) B-29 s dropped it 
a tomic bomb on H iroshima, J apan 's mili tary situation was hopele s. 
W ithout a ttempting to minimize the appalling and fa r- reaching re ult 
of the atomic bomb, \¥e have good reason to believe that its actual 
use provided a way out fo r the J apanese Government. T he fact is 
that the J apanese could not .have held out long, because they had lo t 
control of their air. They could not offer effective opposi ti on to our 
bombardment, and so could not p revent the destruction of their cities 
and industr ies . A modern industrial nation such as J apan would 
never have admitted defeat unless her industrial potential had been 
hopelessly weakened, the morale of her people seriously affected, and 
her isolation from the essentials necessary to wage war rendered 
virtually complete by bl"ockade and the destruction of her avy and 
m erchant fleet. The fana tical Japanese would never have offered to 
accept the crushing terms of the P otsdam ultimatum merely because 
of the odds against them. The Japanese A rmy was still capable o{ 
inflicting heavy casualties on an invading force. The Kamikaze 
Suicide Corps had shown its capabilities in the Philippines and 
O kinawa campaigns and was preparing for an even gt:eater effort 
against our invasion. Y et the Japanese acknowledged defeat because 

• air attacks, both actual and potential, had made possible the destruc
tion of their capability and will for further resistance. It should be 
emphasized that the many phases and separate operations of those 
sustained air attacks were closely and carefully related to each other 
and had as a primary objective the defeat of Japan, without invasion. 

"Let it be clearly understood that the blockade of Japan was by 
no means exclusively an air blockade. Since early in the war the 
Japanese merchant fleet had been a primary target of our sea, air 



THE R 1Y IR FORCE I \V R A D PE E 97 

and submarine force . To the ubmarine goes the chief credit fm 
reducing the J a pane e merchant fleet to the point where on -J Da) , 
that fleet con i ted of about oo hip -a little more than a million 
"TO ton or 20 p r cent of the hipping afloat when the v ar began. 
N eYerthele aircraft an.k over a million tons of sh ipping in 1944, 
and in pite of the dwindling number of ta rget , continued attrition 
at the 1944 rate until the end of the war. By the end of the war, the 
ea-ai r blockade wa to aU intent and purpose complete. 

Ieanwhile our B-29. wer making Japan bleed internally. A 
nece aril candid report wa given on eptember 4 194 -, by the 
then Premier P ri nce · aruhiko Higashi-KW1i to the Japanese Diet. 
T he general condition of the country, he aid, began to how 

marked ign of impo eri hment and exhau tion . . . so much so 
that in the day ju t precedina the termination of the '' ar it seemed 
almo t impo ible to carry on modern warfare further fo r any long 
period of time. The manufacture of modern war materials, p rin
cipa ll aircraft b rna production method uch as we had adopted 
before would hortl · have to face in urmoW1table difficulties a a 
result of the de tructioo of tran ponation and communications fa -

THE BOEING Bc2 9 SUPERFORTRESS 

T he long-range heavy bomber which made history by its raids on J apan. It was 
powered by four 2 ,200 h.p. Wright Cyclone engines. 
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ciliti es cau eel by a ir rai Is . . . J ur los e in naYal and aerial strength 
were o en rmous a to h truct · riou ly the pro ecution of the war 
. . . Moreover , var iou · indu ·tr ie urfered di rectly from air raid 
which cause I huge damag . to 1 !ant and lower d the efficiency of 
the w rkmen .. . Frequent a ir ra id · t gethe r with depreciat ion of 
rolling stock and equipm nt brourrht about a teady lo,,·ering of it 
capacity and a tendency to lo uni fied c ntr I. De pite the exe rtion 
of all pos ill e effor t th ca rrying capacity f ra il way . . . would 
have to be red uced ... t le than one half as compared wi th Ia t 
year. ' Experts now on the cene con ft rm thi · summa ry. \ \"hat were 
in some circles regarded as o,· r-opti mi tic claims of th damage w 
were doing have turned out to be con en ·at i,· . 

"By th e end of I9-14, ur Twentieth 1\ir 1· rcc had onl y begun 
its assaults on the sou rces f J apane e indu tria l, ec nomic, and 
political strength . I n I944 not more than roo bomb r' attacked Japan 
in a single operati on. In ea rly \ugu ·t, 1945, or U[ erfort res at
tacked in a single night' s operation. Th i increase in the num ber of 
bombers is not the whole t ry. 13omb l ad per aircra ft increa eel 
from 2.6 tons in ovemb r , 1944, to 7-4 ton in J uly, I9-J.5 · During 
the entire perio I of pcrations th e XXI B mber ommancl fl ew 
nearly 90,ooo,ooo miles to and from the J apanese mainland, with an 
accident loss rate of slightly more than one aircraft for every I ooo,ooo 
miles flown. T he percentage of a irborne ai rc raft lost on bombing 
missions dropped fro m a high of 5·7 per cent in J anua ry to 0-4 per 
cent in July . The B-29 a irmen became stead ily more independent 
of weather or natu ral vi sion, more a day-or-night a ir fo rce, until in 
July, the record month of B-29 effor t, n:ore than 75 per cent of all 
bomb releases were by radar. 

"In March, Major Gen. Curtis L eMay, then commanding the XXI 
Bomber Command , made one of the important decisions of the war 
-to attack T okyo with incendia ries at low level at night with hi s full 
force. In no previous operation, night or clay, had our B-29s bombed 
from altitudes of less than 24,000 feet ; but on the night of March 9, 
Tokyo was attacked by, 279 B-29s at a mean bombing altitude of 
7,050 feet. The Japanese defenses were confused, and only I4 B-29s 
were lost to all causes. Some I 5.8 square miles of the heart of Tokyo 
were burned out in what vvas, prior to the use of the atomic bomb, 
the most destructive air attack in history. The T okyo attack was 
followed by devastating night incendiary attacks on Nagoya, Kobe 
and Osaka in quick succession , and thereafter the air campaign to de
stroy urban industrial areas vital to Japan's ability to carry on the 
war continued by night and by day until the clay of capitulation. 

"In all iricencliary attacks over Ioo,ooo tons of bombs were 
dropped in the course of more than I 5,000 sorties, against 66 Japanese 
cities ranging in population from Tokyo, with its teeming millions to 
the fish-processing city of Tsuruga, with a population of 3I,ooo. 
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early r6g square mile were de tro ed or damaged in the 6o cities 
for which photographic reconnru sance i a ailable, with more than 
roo quare mile burned out in the five major citie attacked. T he 
de tru tion including that cau ed by the two atomic bombs, amounts 
to 0\·er +2 per cent of the urban indu trial area in ol ed. The 68 
Japane e citie attacked with incendiarie and atomic bombs had in 
I940 a total population of oYer 21 ooo,ooo--almo t exactly equal to 
our I2 large t • merican citie . \ e can imagine the effect on our 
capacity to continue the war if the table had been turned, and Jap
ane airmen had de tro ·ed nearly half of any group of our industrial 
citie ha,·ing a population of - I ooo ooo. 

'Premier Prince ·aruhiko Haga hi-Kuni admitted that by June, 
194 - wh n all of the major cities of Japan had been attacked with 
incendiarie Japan abili to carry on modern ' arfare was 'disas
trou ly undermined, and that the de truction of the medium and 
mall itie in rapid ucce ion thereafter had calamitous conse

quence . In add ition to the de truction of indu trial installations, the 
ca ualtie cau eel had ignificanf effect in the dislocation of industrial 
manpower and on enem morale. The Japane e ha e stated that air 
attack kill d _6o ooo, injured 4I2 ooo, left 9 200 ooo homeless, and 
demoli heel or burned down - 10,000 hou es. ever in the history 
of aerial warfare ha such de truction been achieved at such moderate 
co t. The combat efficiency of the B-29 wa su h that we were able 
to r ed uce Japan more economically than Germany. \i e needed fewer 
bases than had been required b u in Europe. In all the attacks on 
urban indu trial area the lo ratio due to all causes, was only 
I .22 per cent of attacking aircraft. In the gToup of cities under roo,
ooo, three and one-half quare miles of urban industrial a rea were 
destroyed for each ] -29 lo t to any au e. The maller cities were, 
genera lly speaking attacked during the months of J uly and August, 
and the low lo s ratio reflect the teadily increasing operational ef
fic iency of the B-29s, the decline in cale of at tacks and aggressive
ness of the Japanese Air Force, and the total ineffectiveness of the 
anti-aircraft defenses of the mall r citie . 

" In the last months of the Pacific war we had, as previously stated, 
the benefit of interim report of the trategic Bombing Survey, 
which had been evaluating damage in Europe. Survey teams includ
ing specially qualified men visited the bombed targets, st~died the 
damage on the ground, interviewed German personnel, and examined 
German r ecorqs. Their fi ndings supported the value of attacks on 
the enemy's key industries. 

" In the J apanese ai rcraft industry total serious damage amounted 
to 30.6 per cent of the estimated 89,soo,ooo square feet of plant area 
devoted to that industry. It _has been estimated that the combination 
of attacks on the aircraft industry and on urban industrial areas denied 
to the J apanese some 7,200 combat airplanes ·which, in the absence of 
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bombing would have been produced b Augu t 1945. The attacks 
on urban industrial area were respon ible for substantial losses, 
especiall because of the destruction of propeller plants. T he two 
most importan t plants which together were re ponsible fo r 70 per 
cent of the output of propellers fo r combat aircraft, were rendered 
u eless. It i thought that the damage to the propeller plants alone 
without further attack on the aircraft indu try ' auld have reduced 
Japane e ai rplane production by o ·ember 194- to a rate equivalent 
to 41 per cent of January 194 , production. 

P rior to the cessation of hostilitie , Japanese home islands rates 
of production of petroleum products had been reduced to 65 per cent 
of requi remen t a t the July 19-l monthly rate of consumption. The 
ynthetic oil indu tr "as a material ufferer-it has been estimated 

that a ir attack in 194 again t ynthetic oil plants cost J apan thou
sands of barrel of petroleum products. By the end of hostilities, ai r 
attack had at lea t temporarily put out of operation roo per cent of 
J apans high grade lubricating oil capacity. Tetraethyl lead produc
tion was down to 2 per cent of capacity. W hile the J apanese had a 
con iderable urplus of refining capacity at the end of the war, B-29 
attacks during 1945 against II of the largest and mo t modern re
fine ries in the H ome I land had neverthele s, rendered these re
fineries u ele s. Likewi e althou h Japans inability to ship oil f rom 
the southern areas had led her to develop a large excess oil storage 
capacity, that capaci had been reduced by nearl 6 ooo,ooo barrels 
by a ir attack. 

"There v ·ere other important phases of the integrated over-all 
plan of a ir warfare. F or in tance the tor) of B-29 mining operations 
and the part the e operations played in the blockade of the Home 
I slands has for securi ty rea ons never been fully told. This was the 
fi rst use of aerial mines as a truly strategic weapon. Concerning the 
B-29 mining operations, _ dro. imitz cabled Gen. L eMay, 'T he 
planning, operational and technical operation of aircraft mining on a 
scale never before attained has accompli hed phenomenal results . . .' 

"By combining the four basic types of influence mines, each with 
a wide range 0£ adjustments, 200 different mines could be produced, 
each tailored for a special job. The mining program was divided into 
five maj or phases. T he fi rst pha e, tarted on March 27, 1945, in
volved mining the vi tal but narrow Shimonoseki Straits betw·een 
Honshu and Kyushu, and cer tain naval bases out of which J apanese 
naval units were likely to steam to the defense of Okinawa. In the 
second phase, B-29's ranged from Shimonoseki Straits to Tokyo Bay, 
the plan being to interdict the shipping lanes between the great indus
trial -cities, which depended on water transportation fo r 75 per cent 
of their requirements: In the third phase, attention was turned to the 
secondary ports along the western and northern coasts of Honshu, on 
which J apan was becoming more and more dependent fo r any com-
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me1·ce from :J:anchuria and r-or a aero th ea of Japan . Th 
fo urth phas involved in ten ified mining of the ports of northern and 
western Hon hu an l I yu hu Kobe and aka. In pha e fiYe . e,·ery 
port of con equ nee u ed by the J a pane e on the outh rn and ea tern 
coast s of Ko rea was mined , and re-mining of other port ,,·a con
tinued. M ining the 1 rt of Ra hin , Kor a only L5 mile from \ ladi
vostok, involved a r unci t r ip f 4 r6o mil s u ing Iwo Jima for 
staging purposes. Throughout the mining campaign nearly half the 
mines dropped were re erv d fo1· J apan · sh ipping bottleneck. himo
noseki S traits . li mine were !r·opped by radar at night. :\ccumulat
ing evidence points to the fact that thi mining campaign ach ieved 
g reater success than was an tici pated. i\I re than half a million ton of 
shipping were sun k, damag cl or imm bilized. The blockade as a 
whole was so complete that on ly th thi nne t t rickle of raw mater ials 
flowed from the Asia tic c nt in nt hi pment of food ,,·e re a fractio n 
of that required to keep the Home Islands ab ve a tarvat ion diet and 
the Japanese were unable to upply their va t f rcc in 'Greate r Ea t 
A sia' with adequate equipment. 

"These were the princi1 a l operat ions again t the J apane e H ome 
Islands. What did they co t in terms of men and a irplanes? In eigh t 
months of operat ions of the XXI Bomber Command, 2L highly 
trained crew members we re kill ed, 397 were seriously wounded c!nd 
2,279 were reported missing. The fi g ures are substantial , but they 
amount only to I per cent of the crew members airborne on bombing 
missions. To the end of July, 359 B-29s were lost by the XXI Bomber 
Command to all causes, 218 of them being lost to enemy action or to 
an unknown cause in combat. T he Japanese reached the peak of their 
air effort in A pril, particula rly over the K yushu airfields, and against 
the Allied· Air F orces as a whole. Thereafter, the effort of the J ap
anese Air Force against the B-29s dwindled steadily in numbers and 
aggressiveness, to the point that in July, when ·B-29s dropped more 
than 42,000 tons of bombs on Japan, only 99 Japanese fighter attacks 
were reported. B-29s held their own against Japanese fi ghters. The 
XXI Bomber Command during its eight months of operations claimed 
756 enemy aircraft destroyed, or 3-4 enemy aircraft destroyed for each 
B-29 lost to enemy aircraft, anti-aircraft, or to an unknown cause. 
Some 216 enemy aircraft attacks were r eported made for each B-29 
lost to enemy aircraft. 

"In taking up the air operations in other Pacific theaters, it should 
be remembered that, though distinct, these operations were parts of a 
whole-steps in a planned progress. The destruction of Japanese air 
power in one theater not only advanced or made possible the land and 
sea operations with which it was coordinated, but also contributed 
materially to the more and more fatal over-all weakness of the J ap
anese Air Force. In the Philippines, the rapid construction of air 
strips on Mindoro, Leyte, and . Samar at the end of 1944, provided 



THE \RI\IY IR F RCE I N \ V R \. D PE CE 103 

1\Iajor Gen . Enni . \ \ hitehead · Fifth ir Force with it fi rst ade
quate ba e . particularly fo r operation a ain t the network of air 
ba e around .:\Ianila. In the meantime. the T hirteenth . ir Force 
( .:\Iajor n . t . Cla ir tr ett ) moYed fr m the .-\ dmiralty I land to 
~Iorotai and became actiYe auain t the outhern Phili ppine and the 
adjacent area . The e two air f rce then turned their attention to the 
d ructi n of the Japane e ir F rce . which had conti nued it effo rt 
t keep up it trenuth de pite ruinou lo e . I n a inale month, the 
Japane e _ ir Force in the Philippine dropped from 6 '" 4 combat a ir
craft to 6g. The Japane e from then n \ re through in the P hilip
pine : apart from a ui ide effort auain t com·o · on the way t Lin
gayen gulf, the Iandin and the campaign on Luzon and the other 
i land were unoppo ed by enemy aircraft. 

Th enem ai r force havinu b en eliminated the Fifth Ai r F orce 
went to work oft ni ng up L uzon for im·a i n. orr g iclor which fell 
to the J a pane e n l\fa,· 6 19-12, after five m nth of ba ttle and 2 clay 
of iege i an xample of the effectiYene of th i pha e of operations. 
T hi i land wa bla ted again and auain by ou r heavy bombers, and 
was so battered that when our fore - land d . the_ met no organized 
opposit ion. T he few Japane e encountered were too dazed by the 
ordeal to offe r effecti e re i tance. 

\ hen ai r ba e on L uzon became available, the F ifth \..i r Force 
again moved fan\ a rc! . Once auain the Thirteenth ir Force moved 
into bases \ acated by the F ifth, and entered a pha of concentrated 
g round cooperation with uuerrilla force . · nder Bri o- . Gen. P aul D . 
W urt mi th, the new commander, pecial fio-hte r control sectors were 
organi zed , equipped wi th radi jeep and a i211ed to o-uerrilla head
quart rs fo r direct air -rrround coordination. The e jeeps were able to 
g ive on-the-spot ground control to our fighte~ '' eeps, aiding their 

· effectivene s and the ff cti' ene- of the guer n lla fo rces a a whole. 
M eanwhile, the Fifth ~ ir F orce en tered the rrround cooperation stage 
of its activity . T he growth of it effort i illu trated by the fact that 
105 ground cooperation sortie were flown c ur ino- J anua ry, and 
4,963 sorties '' ere flown durino- March, 194-. 

"Napalm bombing'~ a u eel effectiYel ·durin a- the e ground-air op
erations. Napalm is a soft gasoline-impr gnated jelly ·which our tests 
at the A AF Proving Ground in F lorida and in experimental drops 
both in Europe and in the P acific had proved almost non-extinguish
able. Loaded in I ro-gallon ·tank s with a detonator the sn~all fuse of 
which exploded on impact, napalm cou ld be laid down, by fighter 
planes carrying two or three tanks apiece, in a literal blanket of fire 
over the caves and ditches in which a stubborn enemy might try to 
hold out. 

"The Ipo Dam east of Manila was essential to an adequate water 
supQly for the Philippine capital. T he well-armed Japanese were 
holed up in an organized series of cave positions, where artillery shells 
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and aeria l bombs were comparatively ineffective and it began to ap
pear that the campaign might last indefin itely. Into the Ipo area 
crawling with Japanese the F ifth F ighter ommand d ropped over 
r ,ooo tanks of napalm in a seri es of raids on May r6-r8. The stub
born, fimati cal J aJ anese were transfo rmed into a rabble. T he 43rd 
Division went in standing up. 

" Possession of a ir bases in the P hi li ppine ga' e us the opportun ity 
to cut off by a ir blockade the water sh ipment of the rich and badly 
needed resources of the south regions of J apan ·s to len empire · Gen. 
George C. Kenney's Far Eastern ir Forces in coordination ' ith 
bri ll iant efforts by the aval 1r rm, lost no ti me in mak ing good 
the opportuni ty. 

" In the kinawa campaign, it was necessa ry not nly to knock out 
the enemy air strength on that island, but also to hold down the flow 
of reinforcem nts an l scale of attacks f rom other a reas . J ap air 
strengt h on the Home I sland , on Forma a and le se r islands and 
along the China coast was a ll in pos ition to be brought to bear aga in t 
the invasion fl eet, and many other lucrative targ t . O n the other 
hand, our advances permitted us to plan the g reat t, be t-coordinatecl 
a ir eff rt th e Pacifi c war had seen up to that time. Before D -Day 
carrier task forces struck K yushu , Formosa, and Okina\\ a itself. The 
XX Bomber Command, based in China, commen eel its attacks on 
F or mosa. The XXI Bomber Command, based in the Marianas, flew 
photo reconnaissance missions over Okinawa, mined naval bases in 
the H ome I slands, and helped to conta in the JaJ anese Air Forces 
based in the Home I slands by the steadi ly mounting scale of its at
tacks, both day and night, against the Home Islands. D uring April 
alone, after the invasion had begun, the XXI Bomber Command flew 
r ,212 sorties against airfields on Kyushu, damaging repair and main
tenance installati ons. During April , P -sr (North American Mus
tang) figh ters from Iwo Jima also started their attacks on Kyushu 
airfields. Heavy and medium bombers of the F ifth A ir Force in the 
P hilippines pounded airfields on Formosa clay and night, maintaining 
their attacks on that island until the end of the war . The F ourteenth 
A ir F orce bombed J apanese airfields along t}1e China coast. 

"Two days after the landings on Okinawa, Marine fi ghters were 
using r epaired J apanese air st rips. During May the first P -47N (Re
public Thunderbolt ) fighter group in the P acific theater commenced 
operations from I e Shima .. F rom every standpoint, however, Okinawa 
was the grimmest battle of the Pacific war. The supreme effort of 
the Kamikaze Corps hardly requires detailing in this report. In a 
little over two months the J apanese lost more than 4,000 aircraft. 
Their staying power was gone; as had been the case before in the 
P acific, the J apanese A ir Force was not present for the climax of the 
ground campaign. N or did the Japanese Air Force ever come back 
in strength ; our subsequent operations from Okinawa, as well as our 
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air attack a a whole q.gain t the Home I land met dwindling op
position . 

Bulldozer and hoYel were bu on Okina' a air trips on the 
da · our force landed. The Japane e had left us seven battered air 
trip on Ie hima and Okina"a; without making u e of more than 

three of th ·e, \ e planned a minimum of 2 . B the end of July an 
aYe rage of - .ooo ton of materiel wa being daily unloaded on 

kinawa. t the end of ho tilitie the rmy ir Force alone had 
four hea y bomb group , five medium and light bomb groups, and 
nin fighter group operatin from Okinawa and Ie hima. By earl) 

o ember, when an im a ion of outhern ryu hu wa cheduled, we 
planned to have 47 group of . rm). avy and Marine planes ( in
cluding r2 group of B-29 ) ba ed on Okinawa and Ie hima. lti
matel ·. Lt. Gen . Jame Do little· Eio-hth . ir Force " ou.ld ha' e 
on i ted f 20 group of B-29 . 

From a mall beginnin on l\Iay 17. ' hen P-47 fighter based 
n I hima fir t attacked Kvu hu taro-et . the cale of coordinated 

a ir attack b) the Fifth and ,;enth Air Force ( the latter commanded 
b) rig. n. Thoma D. \'\ hite) ro e teadi l · until during the Ia t 
we k of the war it urpa ed in cale and concentration anything 
pr iou I a hi ved in the Pa ific war. Thi ' ·a achieved notwith-
tanding the almo t continuou handicap of adYer e weather particu

lar! the low loud and foo- of ummer over Japan . !lore than 8oo 
rt ie were fl "n in a ingle da . and nearly 400 ai_rcraft attacked a 

. ingl ta ro-et on I u hu. omber and fighter , after an arly concen
trati n on enem ai rfield on Kyu hu tumed their attention prin
cipally to communication and indu try. hipping targets near 
Kyu hu , in the Inland ea T u h.ima trait and the ellow Sea 
ranged from battleships to mall fi hing craft. Land communication 
taro-et included rail yard , tunnel bridges tracks, locomotives, and 
rolli ng stock. Factories, \\ arehou e , radar facil ities and fuel dumps 
were attacked with bombs, rocket napalm bombs and machine gun 
fire. Meanwhile, P -sr fighter based on I' o, although concentrating 
generally on airfields in the Tokyo, ago) a, and :E abe-Osaka a reas, 
were in fact hitting virtually a -wide a variety of targets as the F ifth 
and S eventh A ir Forces. In approximately fo ur months of operations, 
I wo-based P -sr fighters flew 6, oo sorties against targets in the Home 
Islands and as escort fo r B-29s. 

"The J apanese Air Force, carefully husbanding its remaining 
strength for the day of invasion, never opposed this growing tactical 
effort with as many as roo aircraft at one time. W hen opposition was 
offered, "it was generally an effort to attack small AAF formations of 
less than 25 aircraft; such AAF formations became increasingly dif
ficult to find . In effect, the Japanese ir Force defaulted the final 
tactical air battles over Japan. 

"In introducing this account of the air war in the Pacific, it was 

I 
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pointed out that the epoch- pening fall of the a tomic b mbs on H iro
sh ima and ·aga ak i li d n t ca u e the defeat of J ar an, how \·e r large 
a part they may have played in a i tin o- the J a pane e dec i ·ion t ur
render. J ar an was clef a ted a lready by the cumulati \·e de truct ion of 
her capac ity to make war. T he impli cati on of th bumb will be dealt 
with later, when \\·e con icl r the le on of thi wa r an I what may be 
expected of ai r p wer in the futur . ne po int how \·er hould be 
noted here. 

" In defaulting the fina l tactica l air ba.ttl e ov r J apan the Jap
anese A ir Force p r claimed it own t ta l defeat. 1 he h a rdecl pla nes 
would certainly have d ne t r mendou damacr t our im·a ion fl eet 
if they had been thrown in in ma s ui cicl e attack but thi hoa rd ing 
meant that we cou ld deliver un pposed the atomic, r any other b mh, 
to any point we ch e in the J apanese i land . Th a tomic bombs 
were stagge rin g in their destructive cote; but th ir unheard- f . 
powers simply underlined the basic truth that our c mman I f the 
air had already marked out every J apane e \Yar in tall ati on or pro luc
tion facility for certain a nd complete de truction. J apan wa lo t from 
the moment it became p lain that the long outmatched Japane e A ir 
Force was both powerl ess to prevent us from setting up base for the 
huge B-29 mi ssions against the key indu tr ial citi e , and incapable 
of making these missions so costly that we would have to lack o ff . 

" The first achievement in 1945 of the Fourteenth :\ir L; rce unci r 
Major Gen. Claire L. Chennault in hina was sma hind it opponent 
in the air. In Janua ry the J apanese A ir 1~ orce was till countering 
our attacks. D uring this month 2II enemy ai rcraft were de troyed 
and on several days th ere were determined air battles. T he Fourteenth 
Air Force ran up over-all ae rial combat sco re of three-to-one, and the 
collapse of the Japanese A ir Force was rapid. After Janua ry only 98 
J apanese aircraft were claimed destroyed in the air , and none were 
claimed after June in that theater. In 1944 about 6oo J apanese air
craft were based in China. In July, 1945, the fo rce included only 200 
dispersed and inactive aircraft. The attainm~nt of air supremacy in 
China was an uphill fight. In spite of the reopening of the Burma 
Road and the completion of the pipeli~1e to K unming , the suppl y posi
tion of the Fourteenth Air Force was never better than critical. R e
sources had to be husbanded for the most essential commitments. Loss 
of the forward air bases threw our aircraft back on high altitude fi eld s, 
to which aircraft damaged in combat were forced to fly back, fre
quently over mountains. Only stamina and the ability to do much with 
little kept th~se airplanes flying. Notwithstanding such handicaps, the 
Fourteenth Air Force flew more than 13,000 sorties in 1945. 

"Fortunately, by Spring the South China and InC!o-China coasts 
were within more economical range of Philippine bases, and after the 
capture of Okinawa, the Shanghai an;;a was heavily attacked by the 
F!fth and Seventh Air Forces. These developments made it possible 
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for the Fourteenth ir Force to concentrate increa iogly on inland 
targ t of importance notabl · the Japane e communications corridor 
runninO' north and outh on the Hankow-H eng ·ang a.-xi . Operation 
were o or anized that in emergen i the Fourteenth could apply its 
entire triking power in direct cooperation with hine e ground 
force . Thu . b th ).lar h d riYes of the Japane e g round annie , first 

n H ian and \ nkang and later toward ChihkianO' were ucce fully 
r pul eel w ith the a i tance of the Fourteenth . ir Force. Japanese 
troop and po ition were effective!) and repeated ly attacked and air 
1 ,,. r wa the mo t vital factor in preventin the Japane e from capi
talizing n th ir ground uper iori y. 

'\\ "h n the Japane e, in l\lay. decided to gi' e up their Greater 
Ea t . ia cor ridor and to withdraw from outh rn China the · found 
their m bility and upply line critically reduced b the at tack of the 
F u rteenth Air F rce. o con ecutive tret h of more than -o miles 

n their main ra il li ne wa in operation at any one time. Rail move
Ill nt were el i rupted con tantly. E,·en road convoy at night were 
heav il · a tta k d. ne of the Japane e commander in China tated at 
th i tim that withd rawal \YOuld r quir one year if equipment ' ·ere 
abandon d, and two year if an attempt \\ere made to salvage their 
ma te riel. 

"In it r ..J. campaign again trail and road communications and 
riv r hippin O' throughout the len th of China the Fourteenth ir 
F orce de tr yed 63- locomoti e 9 o railroad car 1,607 t rucks, 427 
br idge , and 2, rr4 ampan , junk and barges. 

''The capture of Ran oon early in 1ay 194 - brought to a close 
one of the mo t difficult and oriO"inal campaign of the entire war. It 
wa a campaign conducted over one of the world most difficult ter
ra ins and in one of the \~orld' mo t arduous climate . T he conquest 
of Burma has brought to li ht ~ome new concepts and tactics in '" a r
fare, part icularly in regard to the u e of air po\\ er. I n the Burma 
campaig n it was sh wn that whole a rmie can be t ranspor ted, sup
ported evacuated and upplied en tirely by air. Obviously, ground 
divisions could not have been mO\ ed rapidly about had we not 
achieved a ir supremacy. In Burma, by Januar) , 1945, the transport of 
la rge units of men and equipment had become so commonplace, as 
well as so necessary, that the pattern of future operations was ob
vious. Apart from the movement of regular ground forces, airborne 
engineers captured or. constructed one airfield after another in Cen
tral Burma. In addition to the normal air supply of the Fourteenth 
A rmy in Central Burma-a huO'e but routine commitment averaging 
at the time about 1,750 tons daily..:_our ai r fo rces continued to fur
nish accurate and indispensable fighter and fighter-bomber coopera
tion with the ground forces, often destroying enemy strong points 
within roo yards of our front lines. 

" By April the Burma campaign had resulted in the capture of 
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Heiktila and Mandalay, but the Fourteenth Army was still 400 miles 
from Rangoon and the sea supply vital to its maintenance during the 
monsoon season, on ly six week:; away. o le s than 356 ooo men 
were wholly on a ir supply at this time- a number steadily growing 
-and the problem of maintaining this huge c mmitment during the 
difficult fly ing w ath r just ahead loomed as the maj r factor in the 
campaign. To th se tr op it was Rangoon or 1Ionsoon, or-as the 
RAF humoro.usly expressed it- · 'oon r tion ·oon. 

"The RAF and A . F units were harmoniously integrated in the 
E astern ir ommand under L ieut. Gen. eorge E . Stratemeyer. 

n May 3, 1945, tw B ritish motorized divisions, which had been en
tirely supplied by air during their dash through entral Burma, 
roll ed into Rango n. There they joined a Gurkha paratroop battalion 
which had been dropped a few days earli er, and seaborne forces which 
had been supported by carrier a ircraft and by the ent ire strength of 
A llied aircraft within reach ing di stance. A campaign without prece
dent in the enti re war was over. During the entire c nquest of Burma 
the A ir Transport ommand never fa ltered in its a signed job of 
hauling over the lump an ever-increa ing tonnage- in excess of 
46,ooo tons during May, ss ,ooo tons du ring June, to a ma..'<imum of 
71,000 tons in J uly, 1945-for vital needs of the Fourteenth A ir 
Force and Chinese. 

"The Borneo campaign is an excellent example of the effectivene s 
of air cooperation as it prepares fo r and coordinates with amphi bious 
operations, and of a ir cooperation with g round fo rces advancing ove r 
difficult terrain. I n connection with A ustralian landings a t Tarakan 
island, at Brunei bay, and at Balikpapan fi rst attention was given to 
the neutralization of the enemy air force. O n Borneo itself and in the 
Celebes and J ava, the J apanese had approximately roo aircraft capable 
of interfe ring with the ustralian operations. T he Tarakan landings 
were made oh May I, yet it was not until May 27, that the Japanese 
Air F orce made its fi rst attack on the A ustralian positions on Tara
kan. During the enti re period of operations, but three dozen unsuc
cessful attacks were made by the Japanese A ir F orce on all Australian 
positions. 

"The heavy combined air and naval bombardments of the J ap
anese positions in the landing areas were equally successful. Japanese 
opposition to all the landings was slight; the Australians did not suf
fer a single casualty on the beaches of the Balikpapan area. The 
Thirteenth Air Force and the Royal Australian Air Force, which 
were responsible for tlie air effort, had to overcome handicaps of 
distance in all these operations. The nearest Thirteenth. Air Force 
bases were at Sanga Sanga, Morotai, Zamboanga and Palawan, hun
dreds of miles away. However, excellent work was done by airdrome 
engineers in repairing captured airstrips ; for example, at Tarakan, 
the airstrip was operational six clays after the landings. The light 
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u tralian ca ualties in the Borneo operations indicate the effective
ne of the air cooperation after the landings . T he total Au tralian 
ca ualtie in Borneo were 4 6 killed 1,460 wounded and three 
mi ing. 

' pa rt from air cooperation with amphibious operations- for 
example the landing on Iwo Jima were preceded by 70 consecutive 
day of ae rial bombardment-the mi sion of our air forces in the Cen
tral acific wa to keep the numerous Japanese air ba es in the by
pa ed i land neutral ized, not onl to prevent air attack on our own 
ba e . but al o to afford ecure passage through the Central Pacific 
to our naYal urface unit , our convoys and our illr tran port traffic . 

uch J a pane e i land ba es a tho e on 1arcu and in the Bonin and 
Truk i land were policed regularl by B-245 and fighter and toward 
the end of the " a r h) B-29 on hakedown training mi sion . The 
J a pane e made everal attempt to tage ai rcraft from Marcus to Truk 
for attack on our 1:ariana base but because of the alertness of our 
intelligence and operation officer . the Marianas were ne er attacked 
b Japane e plane in 194-. During these last months the Central 
Pacific wa for all the Japane e Air Force could do, virtually an 

merican lake over " hich our combat and transport planes flew 
unmolested. ' 

"In the do ing nine month of the war in the Far East, the Air 
TranspOI-t ommand s Pacific Divi ion doubled its aerial support ·of 
the final offen i' e. From Januar through ugust, 1945, this Division 
fl ew 262 248 goo ton-miles and r o I .4 o ooo passenger-miles and 
moved 26 ooo ai r e acuees from all branches of the service to the 

ni ted States. During the arne period, " 301 tactical aircraft were 
delivered to the Pacific th ater . T he A TC was called on frequently 
to deliver critical items to the fronts . Within a matter of hours after 
L t. Gen. Buckner s appeal, it flew 200 tons of mortar shells to throw 
into the decisive offensive on aha in Okinawa. More recently, AT C 
transports led the invasion of Japan with airborne troops and sur
render-acceptance parties, and established regular air transport service 
into the defeated nation. 

"Perhaps the main point about all our air operations in the war 
against Japan is that they were part of a vast, complex and coordinated 
whole. The role of air power '~as recognized and its potentialities 
were brilliantly exploited by the theater commanders, General of th e 
Army MacArthur, F leet Admiral Nimitz, Admiral Lord Louis 
Mountbatten, and Lieutenant General Wedemeyer . Our strategic 
bombardment was, as it •should have been directed by a central 
agency, the Joint Cl~iefs of Staff in Washington. O ur tactical air 
forces, for their part, fitted fl e.'Cibly into the patterns of individual 
campaigns. Personal prerogatives, military and naval protocol , were 
subordinated to the requirements of a common cause. Seabees built 
runways for 'Army aircraft, and Army Aviation Engineers f0r Navy 
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and iarine fli ers. n elaborate " arn ing and alert y tem wa ct up 
by the Chine e for our airmen in hina, an I :\meri an flier pear
headed and covered g round a !vance for u t ral ian tr ops . To defeat 
Japan speedil) and with a minimum lo of live was the 1 urpo c 
uppermost in everyon 's mind· the F is proud f it rec rcl in til 
struggle. . 

"T hi s is a final report on the war activit! of the Army :\ir 
Forces. I would also li ke to make it a document f ome help to tho c 
entrusted with the future ecurit of our country, a well a to the 
leaders of our ir l'orces in the future. It is not pos ible t cover all 
the causes and effects from which tim ly le ns from the war may be 
drawn. A numl er of indicated teps, h ' ' eY r, may I e taken in the 
near fu tu re. lV[any of them are not so c1 ar and \ ill require yea r 
of study and evaluat ion 1 efore they become appa rent . ~ i eanwhil , I 
offer herewith in both categori es ome of the 1 er onal conclu ion 
which I have reached after my many years f ervice, and a a r ult 
of my experi ence in command f the rmy \ir F rces duri ng \\ rid 
War II. It must be borne in mind that the e conclu ions are my own 
and may or may not refl ect the view of the \• ar ] epartment. 

"Wars are fought today not solely by ground, naval and air f rces 
but by all citi zens uni ted in a joint effort which t uches ev ry pha e 
of national and pri' ate li fe. The danger z ne of modern war i not 
restricted to battle lines and ad jacent areas but extends to the inner
most parts of a nation. o one is immune from the ravages of war. 
With present equipment, an enemy air power can, without warning, 
pass over all for merly visualized barri ers or 'lines of defen se' and can 
deliver devastating blows at our population centers and ou r industrial, 
economic or governmental heart even before surface forces can be 
deployed. Our own air fo rce, when mobilized and deployed, would 
have a similar capability and might attack an enemy within hours 
instead of the days, weeks or months required by our surface forces. 
Future attack upon the U nited States may well be without warning, 
except what may be obtained from an active national intelligence 
agency. 

" In any future war the air force? being unique among armed 
services in its ability to reach any poss1ble enemy without long delay, 
will undoubtedly be the fi rst to engage the enemy and , if thi s is done 
early enough, it may remov_e the necessity for extended surface 
conflict. . 

"It is entirely possible that the progressive development of the air 
arm, especially with the concurrent development of the atomic ex
plosive, guided missiles, and other modern devices will reduce the 
requirernent fo r or employment of mass armies and navies. These 
latter forces must have sufficient rapidity of movement or be suf
ficient'ly .dispersed at all times to avoid location and destruction by 
future airborne power. 
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1r uperioril:) according! i the fir t es ntial 'for effective of
fen e a well a defen e. modern autonomous, and thoroughly 
tra ined a ir force in beinu at all time will not alone be sufficient, but 
without it there can be no national ecurity. 

··A. a nation ,,.e were not prepared for -oriel \ -ar II. Yes, we 
won the wa r, but at a terrific co t in li e human u:ffering and ma
teri I and at time the margin of winning was na r rO\ . H istory alone 
can r yea] how man turning point there '' ere, how many times we 
w re nea r lo inu and how our enemie ' mi takes often pulled u 
th rouo-h . In the Au h of victory ome like to fo rget these unpalatable 
t ruth . O ur nemie blunder not likely to be repeated in the future, 
contri buted materiall to Allied victor . mong them were the fol
IO\\ ing : a.. ermao) · undere timate of the po'' er technological re-
ource and the determination of the Royal ir Force in the Battle 

of Britain. b. T he fail ure of Germany to in ·ade E ngland, which 
'·auld have been po ible after Dunkerque. c. ndere timation of the 
temper and power of the "Cnited tate . d. The failure of Germany to 
appr ciate the threat of the -nited tate hea' y bombers, and to 
under tand and adopt the trategic u e of air power. e. Germany's 
incapacity to under tand the oviet nion determination to main
ta in i int g rity, and to realize the pO\ er wi th which it would back 
that determination. f. The failure of J apan to im ade Hawaii after 
the Pearl Harbor attack. g. The fail ure of J apan to secure bases in 

u t rali a. 
" !though we were woefully unprepared as a nation , we still had 

the time so e en tia! to build a military fo rce, time given us by our 
A llies fighting with their back to the wall , and by the distance of 
oceans. ] hat precious time without doubt will not be given us again. 
T oday many modern '~ a r devices of g reat destructive power can be 
built piecemeal and under cover. ub-assemblies might be secretly 
made in underground laboratorie and a sembled into an annihilating 
war machine. -ar may de cend upon us by thousands of robots 
passing unannounced aCrOSS OUr ShoreJines,.-unless We act nOvV to 
prevent them. . 

" T oday, Japanese and German cities lie in ruins, but they merely 
suggest the vast destruction that can be done with the weapons of 
tomorrow. The first target of a potential aggressor might well be our 
industrial system or our major centers of population. If the United 
States is to be secure in the future, we must never relinquish the 
means of preventing such a blow. T he A F 's size and power have 
been achieved only by tremendous efforts and e..'Cpenses which~ to a 
large extent, might have been unnecessary if as a nation we had been 
realistic about war from 1930 to 1940. 

"What we shall lose in size as a peacetime air force, we must 
compensate for in the lessons we have lea rned in two world wars. 
Equally with the problems of today, the problems which may have 
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to be faced in '1975 or 198 will r quire imagination, boldness and 
the utili zat ion of available skill manpower and resources. It is re
called that at the out et of this war, some of the lead ing aircraft manu
facturers in the c untry tated that they c uld not make the nece ary 
number of ai rplanes in the time set. They also beiieved that only 
aircraft compani e c uld manufacture aircraft becau e of the preci ion 
method requir d . s it turned out, automol il e refrigerato r, radio 
and ther manufacturers 1uickly learned t pr due a ircraft and r -
lated equipment \\ ith preci ion methods. 

'Certain stra tegic and critical material s nece a ry t the \AJ· 
might be difficult to procure in time of war . uch material must b 
procured in time f peace and a sufficient tockpile maintained . 

"The t raining of personnel in tirne of war li ke the production 
materials, can only be done in a whole ale manner by ut ili zing a ll 
available fac ilities and experienced operators wherever found . i\fh il 
we trained men in new skills, we also wen t to the hop , garages, 
laboratories and factories of the nati on and adapted ld kill to new 
military jobs. Ingenuity of this kind kept us going through a ve ry 
critical period. 

"As we think of the fu ture, we would do well to remember that 
any U nited tates preparation for pre erving the peace would be in
complete \·vithout participation by other nati on f thi · hemi ph r . 
The American republics must work together in ever cl er unity. T o 
this end, military equipment, training and indoctrination should be 
standardized as much as possible among these nati ons, especially in 
the technical field of aviation. 

"Since the birth of this nation , the people of the U nited States, 
peace-loving and hoping fo r world-wide acceptance of our concept of 
democracy, have never sponsored a strong peacetime military or
ganization. H istory has demonstrated that we have thereby neither 
avoided war nor deterred others from going to war. vVe cannot 
measure the price which we have paid in lives and effo rt for the wars 
in which we have participated. VI/ e cannot know· for certain 'to what 
extent the maintenance of a strong peacetime military organization 
would have reduced the price we have paid in past wars, nor to what 
degree such an organization would have worked toward the main
tenance of world peace. We do know, however, that the course which 
we have fol_lowed in the past has not achieved the goal which we 
sought. Might it not now be wise to try the alternative course of 
actio!). in the hope that it will bring us what we seek~world peace 
and our own security? 

"Air power includes a nation's ability to deliver cargo, people, 
destructive missiles and war-making potential through the air to a 
desired destination to accomplish a desired purpose. Air power is 
not composed alone of the war-making components of aviation. It is 
the total aviation activity-civilian and military, commercial and pri-
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vate pot ntial a well a~ e..xi tin . :\Iilitar) air pO\\ er-or air force
i dependen t upon the air potential provided by industry which, in 
turn thriYe be t in an atrno phere of individual initiative and _private 
enterpri e. Government ·can do much to increase this air potential 
b, judiciou u e of it coordinating and planning power . 

· \.n air fo rce i alwa) verging on ob ole cence and in time of 
p ace it ize and replacement rate will alwa be inadequate to meet 
the full d mand of war. ~lil i tary air power should therefore, be 
111ea ur d to a large e..'Xtent by the ability of the e..'<isting air force to 
ab orb in time of emergenq the increa e required by ' ar together 
"ith n w idea and technique . ational safety ' ould be endangered 
by an air fo rce who e doctrine and technique are tied solely to the 
equipment and proce e of the moment. Pre ent equipment is but a 
t p in proo-res and any air force which doe not keep its doctrines 

ah ad f it qu ipment and it vi ion far into the future, can only 
d lucie the nation into a fat e en e of ecurity. F urther, our concept 

f the implement of air power should not be confined to manned 
ehicle . ntrolled or directed robot v ill be of increasing impor

tance, and although they probabl ' ·ill never preclude orne form of 
human guidance reliance upon direct manual kill in pilotage wi ll 
o-radually decrea e. ' 

In practical term for the immediate future, the doctrine of air 
f rc gro\ in <T out of the lawer concept of air PO\ er can be expres ed 
a a determination: r. T o maintain a t rikino- air arm in being. 2. To 
keep th \. \ F and the aviation indu try able to expand harmoniously 
a w 11 a rapidly. . T o maintain well-equipped over eas bases. 4· 
To upport an alert ·and aggre ive y tem of commercial air trans
! ortation- one of the fo undation of merican air power. 5· To re
member that it i the team of the Army, Navy and • ir Forces work
ing in clo e cooperation that give trength to our a rmed services in 
1 eace or war. 6. To make avai lable to the nited Nations organiza
tion in ace rdance with the provi ion of it 'charter, adequate and 
effecti\ e a ir fo rce contingents for po ible u e by the Security Coun-

, cil in maintaining international peace and ecurity. 7. To promote 
scientific research and development, and to maintain a close contact 
with industry. 

" In accordance with its plan for tran ition from war to peace, the 
AAF will reduce its officer and enlisted personnel to less than one
fifth of its war str'ength. There will a! o be an orderly reduction in 
the number of installations, and the surplus ai rplanes will be disposed 
of in a manner which will not disorganize the aircraft industry. 
Prompt and speedy disposal of surpluses is a ke] stone to our postwar 
progress and a healthy aviation industry. Equally important at the 
present time is the retention of sufficient personnel, equipment and 
facilities to maintain adequate occupation air fo rces and to provide fo t 
the supply and rotation of personnel in Europe and the Pacific, the 
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streamlining of domestic command for peacetime functions and the 
adjustment of a ir transport to milita ry need . Our air f rce must be 
flexible in its basic structure and capable of ucce sfully adapting 
itself to the vast changes which are bound to come in the fore eeable 
future. vVhatever its numerical size may be, it must be cond to none 
in range and striking power. 

"The strategic theo ry, upon which '' ere based the major a ir opera
tions in vVorld War II , wa not new. Its appl ication, however, wa 
new, and in the course of the war the original concept \\ as greatly 
extended. 

"The strategic theory, as appli ed to tbe United States air \\ar
fare concept, postulates that air attack on internal enemy vitals can 
so deplete specific industrial and economic resources, and on occa
sion the will to re ist, as to make continued resistance by the enemy 
impossible. To accompli sh the strategic purpose, it is neces ary to 
destroy on ly a small proportion of indu tr) , probably not more than 
a fracti on of the total required to conduct modern warfare on a large 
scale. I nd iscriminately widespread destructi on of enem) industr:y is 
simply a waste of effort. 

"Examination of any national economy will di sclose several spe
cific industri es or other national activities without wh ich the nation 
cannot effectively carry on modern warfare. It is conceivable that 
there will always be one industry, such as the oil industry in Germany, 
so necessary to all phases of the nati onal war-making ability that its 
destruction would be fatal to the nation. The real effect of our stra
tegic air assaults, unlike that of tactical air attack, was seldom im
mediately apparent. Its effect was more like that of cancer, producing 
internal decay ultimately resulting in death. Strategic air assault is 
wasted if it is dissipated piecemeal in sporad ic attacks between which 
the enemy has an opportunity to r eadjust defenses or to recuperate. 

"The following principles should guide those who are responsible 
for planning and conducting strategic air warfare: a. Through a 
world-wide intelligence system, maintain constantly up-to-elate infor
mation regarding all phases of the national life, economy and philoso
phy of potential enemy States. b. Maintain an analysis, continuously 
being revised to meet new conditions, to show the importance of all 
industries and other activities of potential enemies and to evaluate 
the relative importance of each of the units in each activity. c. To meet 
any emergency with the rapidity which survival in future wars will 
necessitate, prepare and maintain plans, in consonance with the latest 
information to provide for destruction of the decisive units of the key 
industries and other activities of each potential enemy nation. d. After 
a soundly conceived and carefully prepared strategic campaign has 
been launched, carry it through inexorably and without interruption. 
Viversion of effort to purposes of momentary importance will endan
ger the ·success of a whole air campaign. 
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'Operation of an air force can no longer be con idered as being 
local in ext nt or limited in ranue. Bomber can now range the 
world and we mu t haYe the nece ary facil itie such a '·ell-equipped 
ba e meteorological information communications nd other devices, 
including radar to prO\·ide for uch employment. Long-range e cOl-t 
fi hter at one time con idered impo i bl~ are both practical and 
e entia! to bombing operation . . ccurate day and night operations 
in all weather are e entia! in maintaining pre ure on the enem), 
maanifyinrr hi r quirement for defen e interferina with his produc
tion and attackinu mO\·ement of troops and upplie '' hich have 
been dr iY n to rei on protection of darkne and bad \Yeather. The 
ea rching and de tructiYe power of aerial operation i_ o great that 

few targ t on earth are afe in pi t of armor or anti-ai rcraft guns 
or camouflage. D i per ion acti"e defen e and pa i e defen es, uch 
a going underground mul tiply the co t and pro ide protection only 
' ith tremendou e.'("p nditure of effort b the enemy. 

"Regarclle of the role that urface force may pia) the estab
li hment of a ir uperiority i a prerequi ite to any succes fu l ground 
or naval action. The ba ic planninu de elopment, organization and 
training of the air force 'mu t be \\"ell rounded, covering ever modern 
means of wauing air war, and the technique- of employ ing such means 
mu t be continuou ly developed and kept up to date. The air force 
doctrines like\ ·i e mu t be fle. .... ible at all time and entirely uninhibited 
by tradition. . 

"Air force is a com pie.'\: combination of many types of airplanes, 
weapons personnel, unit and tactic . upported by the industrial and 
scientific resources of the nation . 1\ ew weapons and new develop
ment , includinu the u e of atomic eneruy, haYe not basically altered 
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this principle of modern war. This country mu t plan and build its 
military establi hn1ent with fu ll kn owledge that the methods of wag
ing war now are changing at a rate never equalled in history. :\ir 
operations, once surface force are near engagement become more 
intimately related to the surface operati ons. In determining doctrine 
organization and provision of equ ipment careful con ideration must 
be g iven to th is fact . th photograph ic and vi ual air reconnais ancc 
are essential to the effici ent c nduct of modern "ar. The c are neces
sary to guard against surprise and to avoid wa teful xpend itures in 
useless attacks on targets already de troyed, as well as to preclude 
omission of important mi li tary objectives and to provide briefing ma
terial for attack. Evaluation of the ultimate effect n enemy re ources 
also comes in part fro m these activities. 

"Airborne troops have become one of the mo t effective units of 
a modern fighting force and the development f equipment and tech
niques for their employment must be given continuous and imaa inative 
attention. Cargo and passenger air transport, serv ing all arm and 
operating with airline precision and techniques, i an essential part of 
·military operations. 

"The air force must work vigorously fo r the provision of efficient 
rescue techniques and equipment and the tra ining of per onnel in 
methods of survival under emergency conditions. Joint effo rt of the 
various services are desirabl e to avoid waste and to insure proper 
development in this important field. Weather service, an absolute 
essential of air operations, is comparable in importance to communica
tions, and both must be developed to the max imum extent in peace
time. Accurate, large-scale up-to-date maps are a first essential to 
aerial wadare. Since they all cannot be produced in time of war, a 
maj or peacetime joint effort must be given to a mapping p rogram 
covering all potential battle areas and the routes thereto. T he efforts 
which have been so successful in reducing the accident rate in recent 
years must be continued and intensified. 

"World War II required all major powers partially to mobilize 
their women into the armed forces. It was found in our country that 
these women in the jobs they were qualified to perfom~ were more 
efficient than men. The next war ... in which the U nited States might 
participate may well require complete mobilization of all Americans. 
In consequence, a nucleus organization of female soldiers should be 
main~ai~ed in peacetime in order to provide for rapid and efficient 
expansion in time of nationa~ emergency. 

"The speed with which a possible future war will start can be 
expected to allow little if any time for refresher training of reserves. 
Accordingly, a task of major ·importance in the peacetime air force 
is the attainment and maintenance of high standards in the training 
of reserve personnel who will be availab_le in time of emergency. This 
is true in technical as well as in combat fields . The complexities of 

I 
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future war and the interrelationship of the everal branches of the 
armed forces require that joint training be be un early in an indi
vidual' career and progre sivel trengthened . In V\ orld W ar II, the 

F relied hea ily upon nearly a half million civilian employees to 
perform all kind of jobs from the highe t type of scienti fic research 
to the imple t type of un killed labor. The le sons learned from the 
u e of civilians in the military e tabli hment provide the basis fo r even 
more exten ive u e of their enrices in the future. 

Our pa t concept of intelligence need was in uffic ient to cover 
the requirements of modern war. Detailed and moment-b) -moment 
knowledge of all a pect of civilian and military acti ity wi-thin the 
territor · of an enemy or a potential enemy is e sential to sound plan
ning in time of peace or war. Continuou knm ·ledge of potential 
nemie coverino- their entire political ocial industrial scientific 

and military life i also nece ary to provide warning of impending 
danger. trat g.ic air warfare can be neither soundly planned nor 
effici ntly e.x cuted , ithout a continuous flow of detail ed information 
of th i kind . In the future it will be uicidally dangerous to depend 
upon report of military attaches and routine or ca ual sources of in
fo rmation regardino- foreign tate . There is a great need fo r a per
mao nt national organization which not only deals wi th broad ques
ti on of polic but a1 o collect , evaluates and disseminates a 
continuou tr am of intelligence data. In addi tion, we must have a 
ornpetent and acti e air intelligence organization within the air fo rce 

working with such a national organization in t imes of peace .and war. 
O nly th rough pecialized channels can we keep a constant check on 
the technological development of potential enemies. W e must in the 
futu re lm O\\ in detail all condition and be familiar with all faciliti es 
that may affect possible military operations. T he targets of the future 
may be very large or extremely small-such as sites for launching 
guided mis il e -requiring exact intelligence information as well as 
bombing accuracy to destroy them. 

"A .fuhtre air force developed in the light of the basic principles I 
have mentioned, together with provision for traini\1g and fo r constant 
supporting intelligence, will enable the U nited States to face the 
future "' ith confidence. Such an air force will constitute a base from 
which required departures can be made with least loss of time or 
effectiveness. 

"V\T e must look at the futu re of aerial warfa re in the light of the 
following considerations : r. ircraft, piloted or pilotless, will move 
at speeds far beyond the velocit of sound, well over 700 miles per 
hour. 2 . Improvements in aerodynamics, propulsion and electronic 
control will enable unmanned devices to t ransport means of destruc
tion to targets at distances up to many thousands of miles. However, 
until such time as guided missiles are so developed that there is no 
further need for manned aircraft, research in the field of conventional 
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aircraft of improved design mu t be pur ued vigorou ·Jy . 3· mall 
amounts of explo ive materials, a in atomic bombs, will cau e de
st ructi on of many squa re mile . 4· Defense again t present day air
craft may be perfected by target-s eking mi iles . S· Only aircraft or 
missiles moving a t x treme I eed will b able to penetrate enemy 
territory protected by uch de(ense . 6. A communications y tem 
between contr I center and each indi' idual a ircraft will bee tabli heel. 
7. Location and ob crvat ion of targets take-off, navigation and land
ing of aircraft, and communications will be independent of vis ibility 
or weather. 8 . I~ ully equipped airborne task force will be able to 
strike a t fa r di stant points and will be supplied totally b) air. 

·"The influence of atomic energy on air power can be stated v ry 
simply. It has made a ir power all-important. A ir power provides not 
only the best present means of striking an enemy with atomic bombs, 
but also the best available protection against the mi u e of atomic 
explosives. Use of atomic energy fo r propelli ng aircraft has also been 
suggested . This developmen t seems rather fa r in the fu ture, so that it 
is difficult today to pred ict the types of aircraft-or space craft
which may later be propell ed in thi s fash ion. The immediate danger to 
civilization raised by the very ex istence of atomic bombs is so great 
that we shall do better to concentrate our attention on the role of 
present-day power as a means of employ ing atomic bombs offensively, 
for instance fo r possible enforcement of deci sions of the Security 
Council of the United Nations, and as a safeguard against their irre
sponsible use in aggression. 

"The chief difference between an atomic bomb and the largest 
conventional type of bomb li es in the immense destructive power of a 
single atomic missile. This means that measures intended fo r protec
tion against an atomic bomb attack must be highly efficie.nt from th e 
very start of a war if they are to be any good at all. Our experience 
in this war has shown that it is most difficult to attain this goal. 

"Further, the great unit cost of the atomic bomb means that as 
nearly as possible every one must be delivered to its intended target. 
T his can be done in one of severaC ways, all of which involve air 
power. For example, the following evolution may be suggested: 
a. Today, our Army Air Forces are the recogn'ized masters of stra
tegic bombing. Until others can match the present efficiency of our 
own anti-aircraft defenses, we can run a large air operation for the 
sole purpose of delivering one or two atomic bombs. Our experience 
in the war suggests that the percentage of failures in an operation of 
this kind would be low. b. When improved anti-aircraft defenses 
make this impracticable, we should be ready with a weapon of the 
general type of the German V -2 rocket, having greatly improved 
range and precision, and launched from great distances. V - 2 is ideally 
suited to deliver atomic explosives, because effective defense against 
it would prove extremely difficult . c. If defenses which can cope even 
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with uch a .ooo-mile-per-hour projectile are de eloped, we must 
be ready to launch uch p rojectile nearer the target to give them a 
horter time of flight and make them harder to detect and de troy. 

\ \ ' e mu t be read,. to launch them from une..,pected eli rections . This 
can be d ne from true pac hip capable of operating out ide the 
earth · atm phere. The de ign of uch a ' hip i all but practicable 
t day : r earch will unque t.ionably bring it into being within the 
f r eeable future. 

'Thr e type of defen e again t the atomic bomb can be conceived : 
Fir t we h uld attempt to make ure that nowhere in the world are 
at mic bomb being made clande tinely · econd \ ·e hould devise 
e ery po ible acti e defen e again t an atomic bomb attack once 
launched: and third "e miuht rede-iun our countr fo r minimum 

ulnerability to atomic bomb attack. . II three could of course be 
combined . omplete eli per al of our citie and moving vital industries 
underground on a ufficiently large cale ' ' ould be o en helmingly 
xp n i, e. In addition to the e.'--pen e the un olved technological 

probl m '' ould p re ent the ureate t difficulty. ncea ing patrol of 
th ntire " oriel po ibly ,under the uuidance of the nited Nations 
organ ization, would do much to pre\ ent the illeual manufacture of 
atomic bomb in their pre ent form . Thi , howe er, would be only 
a partial olution of the problem. In any event air patrol, supple
mented under international agreement b ' ground in pection, should 
be emplo) eel to the max.imum po ible e:"tent. The A ir Forces used 
for pat rol of thi kind miuht very \•;ell be tho e air contingents ·which 
a re made available to tl1e ecurity Council fo r possible enforcement 
act ion. 

!though there now appear to be insurmountable difficulties in an 
active defense again t future atomic projectiles simi lar to the Ger
man -- but armed with atomic explosives, this condition should only 
intensify our effort to discover an effective means of defense. Mean
while, the only known effecti e means of delivering atomic bombs in . 
t_heir present stage of development is the very heavy bomber, and 
that is certain of succes only when the user has air superiority. This 
fac t, although perhap true only temporarily, points up the urgent 
necessity for the maximum effort on air defense, both in the air and 
on the ground . For the moment at least, absolute air superiority in 
being at all times, combined with tl1e best anti-aircraft ground devices, 
is the only form of defense that offers any security whatever, and it 
must continue to be an essential part of our security program for a 
long time to come. 

" \Nhile this country must employ all its physical and moral force 
in the cause of peace, it must recognize that real security against 
atomic weapons in the visible future will rest on ol.t r ability to take 
immediate offensive action with overwhelming f9rce. It must be ap
parent to a potential aggressor that an attack on the United States ' 
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woul d be immediately fo ll owed by an immensely devastating air
atomic attack on him. The atomic weapon thus makes offen ive and 
defensive a ir power in a state of immed iate read iness the primary 
requisite of nat ional survival. 

" Orig inal research in r ckets fo r the F was for the purpose of 
ass isting take-off with heav) I ads on short land ing strips and as a 
ha rt-duration speed b st t achieve high emergency pe rformance 

in combat. Among new u for rockets are wing d mi il es for e-x
treme range : g uided anti -aircraft missiles · launchi ng uper on ic, 
long-range pi! tless, or manned a ircraft· and dec lerat ion devices fo r 
a ircraft with high landing 1 eeds . J et propulsion i in its infanC) 
despite the fact that thi war has evolved six eli tinct methods of 
utili zing atmospheric oxygen fo r propulsion such as (I) motor jet 
- or reciprocating eng ine plus ducted fan, (2 ) turb prop- a ga 
tu rbin e plus p rop ll er, ( 3 ) turbofan- a gas turl ine plus ducted fan, 
(4) turbojet- a gas turbine plus jet, ( 5) ramj et- a continuous jet 
with compression by ·aer dynamic ram, and (6) pu lsojet-or inter
mittent jet. These nev\ and strange sounding words will be familiar 
ones in our speech in the near future, and right now they ca rry more 
meaning for Americans than any other six words I know. 

"Radar is an outstanding contribution to the effectiveness of an 
ai r force. It i a device which enormously extends the range, power, 
capabiliti es and accuracy of human vision. Radar is a primary facility 
in an all-weather, 24-hour a ir force fo r bombing, gunfire, navigation , 
landing and control. 1 he structure of the air fo rce, the planning of 
its operation, its training program and its organ izat ion must take 
radar into account. I n the fina l months of the B-29 bombardment of 
Japan the AAF 'had one Wing bomb by radar alone, to test out the 
possibilities. Greater accuracy was secured than by the best visual 
means, and it is fair to expect that the visual bombing which served us 
well in this war soon may be obsolete. 

"Perhaps as important as modern weapons in winninrr the war 
was the application of science to the development of packaged and 
tinn ed foods which, while furnishing a balanced diet, also met the 
combat requirements of reduced bulk and ability to withstand extreme 
climatic conditions . After months without change, however, a diet of 
the best of these rations without any fresh foods was found to cause 
deficiency symptoms in personnel. The AAF, with its global opera
tions, was perhaps more keenly aware of the problem, especially at 
isolated air bases in the South Atlantic and Pacific the volcanic or 
coral surfaces of which were devoid of soil for growing any sort of 
fresh vegetables. Science and initiative, however, found the answer in 
hydroponics-the growing of vegetables without soil by means . of 
chemicals. By the end of the war, chemical gardens were flourishing 
on the desolate volcanic rock islands in the South Atlantic and on the 
barren wastes of several Pacific island bases. Ascension Island was 
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picked a the fir t te ting laboratory for large scale cult:i ation of 
vegetable by hydroponic . A party con isting of an officer, eight 
enli ted men, and a civilian e..xpert landed on the 'rock in January. 

plot of land wa taken over and engineers began construction of 
concrete bed which were filled with ifted olcanic gra el. Seedlings 
were planted a nutrient olution, containing the chemicals necessary 
ior the gr wth of plant . wa pa ed through the bed from two reser
v ir tank . Four month later the e i itina farmers' were harvesting 
tomatoe radi he lettuce and cucumber from an 8o ooo square foot 
area f fertilit:) . Today h ·d roponic i an accepted fact and will have 
it place in the po twar AF along with other products of science and 
re ea rch. hemical garden will be e tabli hed at all remote instal la
tion where fre h egetable cannot be grown by ordit:lary methods. 
Important in it elf, thi development brina down to earth the need 
f r a lo e pat-tner hip with cience. and for the courage and fores ight 
to tran late e.."--periment into practice. 

'The precedina ection of thi report demon trate that the spec
tacular innovation in technolmrical warfare, "hich appeared with 
ver increa ina momentum in \ orld \ ar II and culminated with the 

atom ic bomb demand continuou cientific research to insure the · 
maint nance of our national ecurity and world peace. In the past the 

nit d tate ha' ho\m a dangerou willingness to be caught in a 
po ition of havina to tart a war with equipment and doctrines used 
at the end £ a _pr ceding war. \fl.le have paid heavily for this error. 
A repetition of thi error in the future could mean annihilation. o 
'' a r will be started unle the aggressor considers that he has suffi
cient uperiority in weapons to leave hi adversaries in a state of in
effecti ·e " ar-makinu capacity. Possession of large stocks of war 
equipment at the end of a war affords a serious temptation to con
ti nue to use that equipment in training peacetime forces . This is 
trikingly true in theca e of the air force. We must depend on scien

tific and technological advances requiring us to replace about one
fourth of our equipment ach year. 

"The weapons of today are the museum pieces of tomorrow. So 
tomorrow, the B-29, the uperfortress of today, will belong in the 
Smithsonian Institution with the W right and Lindbergh planes, its 
place on the line to be taken later by bombers that will carry 50 tons 
of bombs, planes with jet or rocket motors capable of flying around 
the world at supersonic speeds. 

"In accomplishment of its fundamental responsibility for insuring 
that the nation is prepared to wage effective air warfare, the air force 
mtist be able to call on all talents and facilities existing in the nation 
and sponsor further development of the facilities and creative work of 
science and industry. The air £orce also must be authorized to e..'Cpand 
existing research faciliti es and create and take advantage of new ones 
to accomplish applied research and to make such facilities available 
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T HE NORTHROP P-6r BLACK WIDOW FIGHTE R 

T his nigh t fi ghte r , w ith crew of two or three, ca rr ied four .. :; o-ca l. machine uns 
and fo u r 2 0 mm . cannon , and was a terror lo Germa n and J ap pil ots meeting 

it in co mbat. 

to scientists and industrial concern ·working n problems for the air 
fo rce. F urther , the a ir force must have the means of rec rui t ing and 
training personnel who have full understand ing of -the cientific facts 
necessary to procure and use the most advanced equi pment. Although 
basic scienti fic research should not be undertaken by the air force 
in its own organizati on , it must encourage and sponso r such basic 
resea rch as may be deemed necessary fo r the defense of the nation. 

"During thi s war the Army, the Army Air F orces and the Navy 
have made unprecedented use of scienti fic and industrial resources. 
When the countless aspects of ai r force operations requiring scientific 
and technical talent are considered, the concl usion is inescapable that 
we have not yet established the balance necessary to insure the con
tinuance of teamwork among the military, other Government agencies, 
industry and the universities. The legislati ve and executive branches 
of the Government should determine the best fo rm of organi zation 
and the most efficient scheme fo r uniting all efforts to create the best 
scientific facilities and utilize all available scienti fic talents. It is in 
the national interest to establish a national research fo undation com
posed of the most highly qualified scienti sts in the U nited States and 
charged with the responsibility of furthering basic resea rch and de
velopment in all fields of science and the scientific training of adequate 
numbers of highly qualified men. Scientific planning must be years in 
advance of the actual research and development work. T he air force 
must be advised continuously on the progress of scientific research 
and development in view of the new discoveries and improvements in 
aerial warfare. A permanent scientific advisory group consisting of 
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qua li fied officer and eminent civil ian cientific consultants must be 
inducted in the air fo rce organization to in ure that equipment is kept 
abrea t of the progre of re earch and development and to insure that 
all re earc.h required b the air force i being undertaken by the 
appropriate agencie . 

' \ \-e no longer can et up military cha racteri tics' fo r a new 
weapon or a it·plane award a contract and ~"pect to have delivered a 
fin i hed a rticle which can be put into use immediate! . The entire 
proce from de,·elopmeot throuah p roduction training and opera
tiona l u e i a continuou one. peciali t mu t be at hand to g ive 
int lligent g uidance at e\ ery turn . Thi will require ad justments in 
the milita r oro-an ization to prov-ide for a group or corp of full -t ime 
cient i t in un iform, and adju tment to p rovide adequate compen
ation for hi hly qualified civilian . 

·• inc milita t-y a ir power depend for it exi tence upon the av ia
ti on inclu t ry and the air-mindedn e f the nation the a ir fo rce must 
promote the development of merican ci\ il a ir po" er in all of its 
form , both commercial and private. Howe\ er in view of the national 
ecurib· re pan ibil iti of the a.ir force and con idering the adaptabil

ity of ci \ il a\ iation facilitie to military u es, it i in the national inter
e t fo r the air fo rce to have a voice in civi l air matters. 

" The rapid developmeRt of aviation par ticularly in its ability to 
prom te international under tandino-, ha emphasized the need for an 
authoritative national air policy to o-uide A merican civil aviation fo r 
the common good. policy of thi kind ca,nnot be static. F urther , to 
be effectiYe, it must be made known to all who are interested . Exam
ples of p ri nciple \\ hich the air fo rce hould upport as the basis for 
it participation in the form ulation of civil air policies are as fo llows: 
a. N o acti' it ha\ ing to do with aviation in any form can be consid
ered as being complete! independent of national security. Civil avia
tion must be encouraged both internally and internationally, and all 
arrangement , plans, agreement and operations should be ca rried out 
vvith clue regard for their milita r implications . b. T he security of the 

nited States a well as the performance of it responsibilities in the 
maintenance of world peace require the a\ ailability of an extensive 
system of air bases and airways outside the U nited States. 

" The development of international air law and custom can be ad
vanced materially by recognition of the similarity between aviation 
and maritime activities. Individual initiative, p rivate enterprise, and 
free competition, at home and abroad, continue to be · the essential 
elements of American progress. One national authority, capable of 
expressing comprehensive and basic aviation policies in the name of 
all interested Governmental departments, is a first essential for the 
sound development of American civil aviation. 

"It is the A merican people who will decide whether this Nation 
will continue to hold its air supremacy. In the final analysis, our air 



124 THE IR RAFT YE R B K 

striking force belongs to those who come from the ranks of labor, 
manag ement, t he fa rms, the stores the profe ions the school and 
colleg~s and the legislative hall . ir power ' ill alway be the busi
n ess of every m erican cit izen. The nny A ir Force recognize its 
duty in formul a ting intelligent programs of education to the end that 
the public will unders ta nd aviation in all of it forms as well as real ize 
the danger of unprepared ness in the air. Propaganda ha no place in 
this program. Public relations mu t g ive the public a thorough under
standing of the gen era l problems of war mobil ization of aviation and 
especia lly of military a ir power. The a ir force public relations policy 
and the educational program should be steered a long sound lines by a 
directorate or committee composed of ind ivid uals tra ined not only as 
writers and r ep orters but a lso as techn ical specia lists . 

"The g reatest lesson of thi s war has been the extent to which a ir , 
land and sea operation s can and must be coo rd inat d by joint plan 
ning and unified command. The a tta inment of better coo rd inat i n 
and balance than now exists between services is an e sentia l of na
tional security . U nity of command a lone is not sufficient. ni ty of 
planning, unity of common item procu rem ent and unity of doctr ine 
are equally necessary. In addition , g round , naval and a ir fo rces each 
must have an equal v oice as well a s equal respon ibili ty in a ll plans 
and policies. Max imum efficiency and economy ca nnot be a tta ined 
when one type of force is subservient to another in planning or opera
tional councils . The full capabilities of the subserv ient fo rce never will 
be exploited ef-ficiently and serious blunders are bound to follow. In 
order to secure the max imum effectiveness with the greatest economy, 
our fighting forces must be o rganized so as to provide sound ly inte
grated command of three autonomous services, each of which has an 
equal and direct share of the total responsibility . · 

"The J oint Chiefs of Staff organization presided over by the hi ef 
o~ Staff to the P resident, as developed during W a rid \tVar II , proved 
itself sound, and made coordination of effort possible not only among 
our own armed services but also with our Allies. This organi zati on 
should be continued in. time of peace when the absence of the compul 
sions of war makes cooperation and coordination of effort much more 
difficult to achieve. 

"The following requirements, in my opinion, ac~ordingly must be 
met: A . Organization. (I) One integ rated, balanced United States 
military organization that will establish, develop, maintain and direct 
at the minimum expense the forces, including the mobile striking 
forces, required for peace enforcement and for national security with 
the capability for the most rapid expansion in case of all-out war. (2) 
Retention of the Joint Chiefs of Staff organi.zation with a Chief of 
Staff to the President. ( 3) The size and composition of our striking 
forces to be based on: ( ~) Capabilities and limitations of possible 
enemies. (b) Effectivene~s and employment of modern weapons of 
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war. ( c) The geographical po ition of the United States, its outlying 
base and uch other ba e a it might control o r use. ( 4) Maximum 
economy and efficienc to be ecured b : ( a) Ruthless elimination of 
all arms, branche ervice weapon , equ ipment or ideas whose re
tention might be indicated onJ by tradition entirnent or sheer inertia. 
( b ) Ruthle elimination of duplication throughou t the entire organ
izat ion. B . P rinciple . ( 1) The above organization to attain its 
objecti e mu t adhere rio-idly to the followina principles: ( a ) De
velopment of the intell igence ( ervice) neces ar for the effective 
application of our military fore· to ' hatever job it may be called upon 
to do . ( b) Continuou planning for both off en ive and defensive 
operation again t all potential enemi , tak ing into account their 
capabilities and po ible intention. (c) Planning for, and di rection 
of technical re earch to en ure that the mo t modern weapons are 
beina de eloped, te ted and ervice te ted in order to retain for the 

nited tates military equipment it pre ent pre-eminent posi tion. 
(d) De elopment and application of the mo t effective tactics and 
t chnique . ( e) Reali tic recommendation for Congressional appro
priations fo r militar purpo e and for the di tribution of these ap
propriation where they ill produce the ma.'{imum benefit to the 
nat ional security. 

The air force al o mu t as ume their full responsibility, under 
the provi ions of the Charter of the -nited ations organization, to 
hold immediately available national air force contingents for com
bined enforcen1ent action. The e force must be of sufficient strength, 
and their degree of readines must be uch as to make effective use of 
their inherent striking power and mobility. World War II brought 
unprecedented death and de truction to war-making and peace-lavina
nations alike, and as any future war will be vastly more devasta tin;, 
the m i sian of the armed forces of the United States should be not to 
prepare for war, but to prevent war-to insure that peace be per
petuated." 

One of the most valuable contributions to our knowledg e of what 
a ir war can do to a nation was made by The U . S. Stra tegic Bombing 
Survey, established by the President in ovember, 1944, w ith these 
members, Frank lin D 'Olier, chairman; Henry C. A lexander, vice 
chairman ; George vV. Ball , Harry L Bowman, Joh n K. Galbraith, 
Rensis Likert, F rank A . McNamee, Paul H. Nitz, Robert P. Russell, 
F red Searles, Jr. and T heodore P. Wright. Capt. P aul Johnstone, 
U.S.N.R., served as technical secretary. The Survey followed the 
advance of the A llied armies through E urope, and about 1,500 officers, 
enlisted personnel and civilians worked on the p roject, which em
braced examination of hundreds of German cities, plants and other 
ar eas, interrogations of thousands of Germans including the surviving 
leaders, examination of enemy war records hidden everywhere, in 
safes, barns, caves, private homes and even in coffins. The Survey 
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made two summary reports, one on Europe and the other on Japan. 
The J apanese report was n t a' ailable at the time thi edition of the 
A ircraft Yea r Book went to pre s. It is planned to publ i h it in the 
1947 edition. The summary report on Europe is carried in the fol
lowing pages in full because it is a document of las ting interest to 
everybody concerned with the security of the ·nited tates . Here i 
the complete t ~-x: t of the summary report on E urope: 

"The new relation of a ir p '' er t tra tegy pre. ents one of the 
distingui shing contrast between thi s ' ' a r and the Ia t. A ir pO\\ er in 
the last war ( \ iVo rld War I ) was in its infancy. The new role f 
three-dimensional warfare was even then f re een by a few far ighted 
men, but planes were insufficient in quality and quantit) to permit 
much more than occa ional brilliant as i tance t the g round fo rces. 
A ir power in the E uropean phase of th is war ( \ oriel \ i\ ar II) 
reached a stage of fu ll adolescence, a stage marked by rapid develop
ment in planes, armament, equi pment, tact ics and concepts of trategic 
employment, and by a n ext raord inary increase ~n the effo rt all ocated 
to it by all the ma jor contestants. England devoted 40 to 50 per cent 
of her war production to her air forces, Germany 40 per cent, and the 
U nited S tates 35 per cent. Nevertheless, at the end of hosti lities in 
Europe, weapons, tactics and strategy were till in a state of rapid 
development. A ir power had not yet reached maturity and all con
clusions drawn from experience in the E uropean theater must be con
sidered subj ect to change. No one shoul d assume that because certain 
things were effective or not effective, the same would be true under 
other circumstances and other conditions. 

"In the European war, allied air power was called upon to play 
many roles-partner with the Navy over the sea lanes; partner with 
the Army in ground battle; partner with both on the invasion beaches; 
re~onnaissance photographer for all ; mover of troops and critical sup
plies; and attacker of the enemy's vital strength fa r behind the battl e 
line. In , the attack by allied air power, almost 2,700,000 tons of 
bombs were dropped, more than I ,440,000 bomber sorti es and 2,68o,
ooo fighter sorties were flown. The number of combat planes reached 
a peak of some 28,ooo and at the maximum I ,300,ooo men were in 
combat commands. The number of n1en lost in air actioi1 was 79,265 
Americans and 79,281 British. More than r8,ooo American and 
22,000 British planes were lost or damaged beyond repair. (All RAF 
statistics are tentative or preliminary.) 

"In the wake of these attacks there are great paths of destruction. 
In Germany, 3,6oo,ooo dwelling units, approximately 20 per cent of 
the total, were destroyed or heavily damaged. Survey estimates show 
some 300,000 civilians killed and 780,000 wounded. The number 
made homeless aggregates 7,50o,ooo. ,The principal German cities 
have been largely reduced to hollow walls and piles of rubble. Ger
ma.n industry is bruised and temporarily paralyzed. These are the 
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car - a r the face of the en em · the preface to the 'ictory that fol-
lowed . llow air upremac · wa achieved and the results which fol
lowed from it exploitation are the ubject of this summar report. 
The u e f air power cannot properly be con idered hO\ ever, except 
in conjunction with th~ broad plan and trategy under which the war 
wa conducted . 

"Interroaation of Hitler' un'i,·ino- confidan t and General Staff 
and fie ld general of the \\ ehrmacht confirm the Yie' that prior to 
the wint r of 19-.J.I Hitler hoped to realize Germany s a cendanc) 

Yer E urope and po ibl · the world Jar el · by killful strategy. 
T ime and timina ' ere the ecre weapon in the er rnan war plan 
that took hape after 19 " . Hitler hoped to build Germany trength 
mor quickly than that of any potential opponent. J3 rapid mobili za
t ion of a poweiiul trik ing force, by ~"rploiting the political and ideo
log ica l train that he conceived to e.:·· t in the re t of the '·orld, and 
b) ov rwh Imina eparateh· in Jiahtning campaign uch of his ene
mie a cho e to re i t he hoped to ecure for Germany an invulner
alle p ition in Europe and in the \YOrld . 

' ·\ "hat erman · lacked in number- of cliv i ion in ra\\ materials 
and in ba ic indu tr ial trength it planned to com1 en ate ' ith highly 
tra ined arotmd un it of areat triking PO\ er. The e were to be 
equi pp d and ready to march '' hile Germany's enemie were mere) · 
pr pa ring. entia1 in thi trat : "a a technically well-de, eloped 
a ir for in being . E mpha i wa not placed upon the de' elopment f 
an a ir fo rce that would de t rO) the u ta ining re urce of the 
enem) 's economy. In the German plan it wa anticipated that an 
enemy' entire country ,,·ould be o quickly o errun that little con
cern n d be had fo r indu trial and war production that was merely 
potentia l. The air force '' as, primarily, an arm of the blitzkrieg. 

"The succe s of H itler s tratea_·, until tl1e battle of Britain, was 
complete; hi more cautiou advi er and generals still confess to 
their a toni hment. And by common report of the un 1vmg azi 
leader even the setback O\ er Britain \Yas con idered of minor impor
tance. ri he attack on Ru ia was ne..-x t on tl1e cal endar- the decision 
to make thi attack was taken in the autumn of 1940-and this, ac
cord ing to plan, was to be a brief four months' ach enture. There 
would be time thereafter, if neces al), to deal with Britain. By Sep
tember 1941 , Hitler was so confi dent that he had succeeded in Russia 
that he ordered large scale cutback in war production. 

" Study of German war production data as \\ell as interrogation of 
those who were in charge of rearmament at the time, leaves no doubt 
that until the defeat at Moscow Gerrnan industry was incompletely 
mobili zed and that in fact Germany did not fo resee the need for full 
economic mobili zation . German_ arms production during r940 and' 
1941 was generally below that of Britain . \ iVhen the full meaning of 
the reverses at Moscow became apparent the German leaders called 
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THE D GLAS XB -42 BOMBER 

It is powered by lwo Alli son V -IiiO engines in the fu selage and pu hed by center
line propellers. 

for all-out production. The conquests of the p revious yea rs had 
greatly strengthened Germany's economy; with the exception of oil 
and rubber, supplies of virtually all the previously sca rce imported 
materials were or had become accessible. Great reserves of fo reign 
labor only awaited voluntary or forced recruitment. The indu trial 
plant of France, the Low Countries, Poland and Czechoslovakia had 
been added to that of ermany. After the defeat a t Moscow early in 
1942, armament production increased rapidly. However, such in
crease was more the result of improvements in industrial efficiency 
than of general economic mobilization. Studies of German manpower 
utilization show that throughout the war a great deal of German indus
try was on a single shift basis, relatively few German women (less 
than in the first war) were drawn into industry and the average work 
week was below British standards. 

"Germany's early commitment to the doctrine of the short war was 
a continuing handicap; neither pla!1s nor state of mind were adjusted 
to the idea of a long war. Nearly all German sources agree that the 
hope for a quick victory lasted long after the short war became a long 
one. Germany's armament minister Albert Speer, who assumed office 
in early 1942, rationalized German ·war production and eliminated the 
worst inefficiencies in the previous controls. A threefold increase in 
armament production occurred under his direction but the increase 
cannot be considered a testament to the efficiency of dictatorship. 

· Rather it suggests the degree of industrial undermobilization in the 
earlier years. An excellent case can be made that throughout the war 
.top Government management in Germany was not efficient . . 
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· Becau e the German economy through most of the war was sub
stantially undermobilized it wa re ilient nnder air attack. Civilian 
consumption wa high during the early years of the war and inven
tories both in trade channel and con umers possession were also 
high . The e helped cu hion the people of the German cities from the 
e ect of bombing. Plant and machinery were plentiful and incom
plete!) u ed. Thu it wa comparatively easy to substitute unused or 
partly u ed machinery for that which was de troyed. hile there was -
con tant pre ure throughout. for German manpower for the W ehr
macht the indu trial labor upply as augmented by foreign labor, was 
sufficient to permit the diversion of large numbers to the repair of 
bomb damage or the clearance of debris with relatively small sacrifice 
of es entia! production. 

"In both the R F and the ·nited tates rmy A ir Forces there 
were ome ' ho believed that air power could del iver the knoclwut 
blow again t Germany and force capitulation. This iew, however 
was not controlling in the overall allied strategic plan. T he dominant 
element in that plan wa i.nva ion of the Continent to occur in the 
spring of 1944. P lan called for e tabli hing air superiority prior to 
the date of the in a ion' and the exploitation of such superiority in 
weakening the enemy 'rill and capacity to re ist. 

'The deplo ment of the air force opposing Germany was heavily 
influenced b the fact that victory wa planned to come through inva
sion and land occupation. In the early years of the war, to be sure, 
the RAF had the independent mi ion of striking at German indus
trial center in an effort to vveaken the German economy and the 
morale of the German people. However, the weight of the R A F 
effort, compared with tonnage later employed, v as very small-
16,ooo ton in 1940 and 46 ooo ton in 1941 compared with 676,ooo
tons in 19-14. oon after the United tates entered the air war in 
1942, replacements for our new ·(and still small ) E ighth Air Force 
were diverted to support the orth frican invasion. During 1943, 
ta rget selection fo r the Eighth Air Force and the Fifteenth Air Force 
(based on the Mediterranean ) red::oned always . with the fact that 
maximum contribution inust be made to the in.vasion in the· coming 
year. And our I inth Air Force in Western Europe and Twelfth 
A ir Force in the Mediterranean were developed with the primary 
mission of securing the sky in the theater of combat and clearing the 
way for gt'ound operations. In the spring and early summer of 1944, 
all air forces based on England were used to prepare the way for the 
invasion. It was not intended that the ai r attacks against Germany 
proper and the German economy ·would be a subordinate operation, 
but rather a part of a larger strategic plan-one that contemplated 
that the decision would come through the ad ance of ground armies 
rather than through air power alone. 

"The pioneer in the air war against Germany was the RAF. The 
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RAl~ expe rimented bri efl y in 19-tO wi th daylight attack on indu trial 
targets in · erman) but al andoned the eff rt \\·hen I e praYed un
bearably heavy. Thereafter, it attempted t find and attack uch tar
gets as oil , a luminum and aircraft plant at night. 1 hi effort too wa 
aband ned; with avail able technique it \\'a not p ible to locate the 
ta rget often enough . Then the R \ F began it fam u. ra id on e'r
man urban a n I ind'u ·trial center . n the ni rht f l\lay o, 194- , it 
mounted it f11· t th u and plane raid again t I n an I t\\'O night 
later struck • n with aim t equal fo rce. n thre night in late 
Jul y and ea rl y ug u ·t l 9-t3, it truck Haml u rg in pc rhap the m t 
el eva tating single city attack of the wa r- al ut ne thi rd f th 
hou e of the city were de trO) eel and erman e timate ho,,- o .ooo 
to 100,000 people kill ed. No ub equent city ra id h k Germany a 
did that on Hambu rg ; d cuments show that rman offi ia l were 
thoroughly ala rmed ; a nd there is ome indicati n from int rr aati n 
of high offi cia ls that H itl er him elf thought that further attack · f 
imila r weight might fo rce Germany out of the , ·ar. The R 1• pr -

ceeded to destr y one maj or urban center after another. E xcept in 
the extreme eastern part of the h.eich, there is no maj r city that does 
not bear the ma rk of these attacks. However , no sub equent attack 
had the shock e ffect of the Hamburg raid. 

"In the latter half of I9-t4, aided by new navigati onal techni 1u s. 
the RAF returned with part of its fo rce to an attack on indu trial 
targets. These attacks were notably successful but it is with the attack 
on urban areas that the R AF is most prominently identifi ed. T he city 
attacks of the RAF prior to the autumn of 1944, did not substantially 
affect the course of German war production. German war production 
as a whole continued to increase. This in itself is not conclusive, but 
the Survey has made detailed analysis of the course of production and 
trade in 10 German citi es that were attacked during this period and 
has made more general analyses in others. These show that whil e 
production received a moderate setback after a raid, it recovered sub
stantially within a relatively fevv weeks. As a rule the industrial 
plants were located around the perimeter of German cities and char
acteristically these were relatively undamaged. 

"Commencing in the autumn _of 1944, the tonnage dropped on city 
areas, plus spill-overs from attacks on transportation and other spe
cific targets, mounted greatly. In the course of these raids, Germany's 
steel industry was knocked out, its electric power industry was sub
stantially impaired and industry generally in the areas attacked was 
disorganized. There were so many forces making for the collapse of 
production during thi s period, however, that it is not possible sepa
rately to assess the effect of these later area raids on war production. 
There is no doubt, however, that they were significant. 

"The Survey has made exterisive studies of the reaction of the 
German people to the air attack and especially to city raids. These 

\ . 
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tudie w r care[ull de igned to cover a complete cross section of 
the , rman people in we tern and outhern German and to reflect 
with a minimum of bia their attitude and behavior during the raids. 
The e tudi how that the morale of the German people deteriorated 
und r aerial attack. T he night raid "·ere feared far more than day
liaht raid . The people lo t faith in the prospect of ictory in their 
leader and .in the promi e and propaganda to which they were sub
j t d . 1\I t of all the · wanted the war to end. They re orted in-
r a in I · to 'black radio li tening, to circulation of rumor and fact 

in pp ition to the regime· and there was orne increase in active 
political d i idence-in 1944 one German in ev ry thou and was ar
r ted f r a pol itical offen e. If the) had been at liberty to vote 
th m eh·e out f the war they 'would have done so well before the 
final urr nd r. In a determined police tate ho' e\er, there is a 
wide d ifference between dissati action and expressed opposition. A l
th ugh e..-..;: aminati n of official r cord and tho e of indi' idual plant 
how that ab nt i m increa ed and producti it diminished some

' hat in the late taae of the ' ar b) and large ·workers continued to 
work . H ' ev r i ati fied the were ' ith tbe war the German 
people lacked ither the will or the mean to make their dissati faction 
ev id nt. The cit a rea raid ha\ e left their mark on the German peo
ple a \\ II a n their,citie . Far more than an other military action 
that pre eded the actual occupation of Germany itself, these attacks 
left th German people with a ol id le on in the disadvantages of war. 
It wa a terrible le on ; conceiYably that les on, both in Germany and 
abroad , could be the most Ia ting inale effect of the air war. 

'The nny ir Force entered the E uropean \'\ar with the 
firm 'iew that spe ific indu trie and er ices were the most promis
ing targets in the enemy economy, and they believed that if these 
target were to be hit accurately, the attacks had to be made in day
light. A word needs to be aid on the problem of accuracy in attack 
Before the "ar, the U . nnv Air Forces had advanced bombina 

- 0 
techniques to their highe t le el of de' elopment and had trained a lim-
ited number of crew to a hi ()'h de()'ree of precision in bombing under 
target range conditions, thus leading to the expressions 'pin point' and 
'pickle barrel' bombing. H owever, i't was nof possible to approach 
such standards of accuracy under battle conditions imposed over 
E urope. Many limiting factors intervened; target obscuration by 
clouds, fog, smoke screens and industrial haze; enemy fighter opposi
tion which necessitated defensive bombing fo rmations, thus restrict
ing freedom of maneuver; anti-aircraft <;tr tillery defenses, demanding 
minimum time exposure of the attacking fo rce in order to keep losses 
down ; and finally, time limitations imposed on combat crew training 
after the war began. It was considered that enemy opposition made 
formation flying and formation attack a necessary tactical and techni
cal procedure. Bombing patterns resulted-only a portion of which 
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could fa ll on small precision targets. The rest spilled over on adjacent 
plants, or built-up areas, or in open fields. Accu racy ranged from 
poor to excellent. When visual cond itions were favorable and flak 
defenses were not intense, bombing re ults were at their best. Unfor
tunately, the major portion of bombing operations over Germany had 
to be conducted under weather and battle conditions that restricted 
bombing technique, an I accuracy suffe red accordingly. Convention
ally the air fo rces de iCTnated as 'the ta rget a rea a circle having a 
radius of 1,000 feet around the aiming point of attack. ·while accu racy 
improved during the war, urvey tudies show that, in the over-all, 
only about 20 per c nt of the bombs aimed at precision targets fell 
within thi s target area. peak accuracy of 70 per cent was reached 
for the month of Februat-y, 1945. Tl1ese a re important facts to keep in 
mind, especially when considering the tonnages of bombs delivered by 
the air fo rces. f necessity a far larger tonnage was ca rried than hit 
German installations. 

"A lthough our E ighth ir Force began operations August 17, 
1942, with the bombing of marshalling yards at Rauen and Sottevi lle 
in northern France, no operations during 1942 or the first half of 
1943 had significant effect. The force was small and its range limited. 
Much time in this period was devoted to training and testing the 
force under combat conditions. In r ovember and December of 1942, 
the U-boat attack on allied merchant shipping was in its most suc
cessful phase, and submarine bases and pens and later construction 
yards became the chief target and remained so until June, 1943. These 
a.ttacks accomplished little. The submarine pens were protected and 
bombs did not penetrate the 12-foot concrete roofs. The attack on the 
construction yards and slipways was not heavy enough to be more 
than troublesome. 

"In J anuary, 1943, at Casablanca, the objective of the strategic 
air forces was established as the 'destruction and dislocation of the 
German military, industrial, and economic system and the under
mining of the morale of the German people to the point where their 
capacity for armed r esistance is fatally weakened.' Specific target 
systems were named. . 

"In the Spring of 1943, allied naval and air power scored a definite 
victory over German submarines. Surface craft teamed with long
range patrol bombers equipped with radar raised German submarine 
losses to catastrophic levels in the Spring of 1943. Interrogation of 
members of the High Command of the German. Navy, including Adm. 
Doenitz, has ccmfirmed the scope of this victory. When the Allied 
Combined Bomber Offensive Plan was issued in June of 1943 to 
implement the Casablanca directive, submarines were dropped from 
first priority and the German aircraft . industry was substituted. The 
German ball-bearing industry, the supplier of an important compo
nent, was selected as a complementary target. The German anti-
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friction bearing indu try ' a heavily concentrated. W hen the attack 
began . approximately half the output came from plants in the vicinity 
of chweinfurt. • n adequate uppl} of bearings was correctly as-
um d to be indi pen ble for German war production. 

·In a erie of raid beginnina on . ugu t 17 1943 about 12,000 
ton of bomb were dropped on thi target-about one-half of one per 
ent of the total tonnage deJi,·ered in the air \Yar. In an attack on 
ugu t I 7 by 200 B-17s on chweinfurt, the plants \ ere severely 

damaged . Record of the indu try taken by the urvey (and supple
mented and checked b interrogation) hm that production of bear
ina at thi center wa reduced harply- epternber production was 

- per cent of the pre-raid level. In this attack 36 of our 200 attack
in<Y plane were Jo t. In the famou and much-di cu ed second at
tack on October 14 194 when the plants were again severely dam
aged one of the deci i e air battle of the war took place. The 228 
bomber participating "ere trongly attacked by German fighters 
when be) and the range of their fighter e cart. Lo es to fighters and 
to flak co t tl1e nited tates forces 62 planes with another 138 dam
aged in var) ing degree orne beyond repair. Repeated losses of this 
magn itude could not be u tained: deep penetrations ' ·ithout escort, 

f "hich thi \vas among. the earlie t were uspended, and attacks on 
chweinfurt were not renewed for four montl1 . The Germans made 

good u e of the breath ing pell. A czar wa appointed with unlimited 
priority fo r requi itioning men and material . E nergetic steps were 
taken to di per e the indu t ry. Re toration was aided by the circum-
tance~which un e · i n~e tigations how to have been fairly com

mon to all uch ra id -that machines and machine tools were dam
aged far le e erely than factory tructure . German equipment was 
rede ign d to substitute other type of bearings wherever possible. 
And the ennans drew on the ub tantial stocks that were on hand. 
Although there were further attack production by the Autumn of 
1944 was back to pre-raid level . From e--xamination of the records 
and personalities in the ball-bearing industry, the user industries and 
the testimony of war production officials there is no evidence that the 
attacks on the ball-bearing indu tf) had any measurable effect on es
sential war production. 

"The heavy losses over Schweinfurt caused· an important revision 
in the tactics of daylight bombing. Until then it had been believed that 
unescorted bombers, heavily gunned and flying in well designed for
mations, could penetrate this deeply over the Reich. At least, so far as 
a small force was concerned, this was proven wrong. Fo'r the re
mainder of 1943 after the Schweinfurt raids, daylight penetrations be
yQnd fighter escort were sharply circumscribed. Meanwhile the U. S . 
heavy bomber force increased substantially in strength. In December 
of 1943, the P-51 Mustang long-range fighter first became available 
and in the early months of 1944 its numbers . increased. With this 
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plane, in ome respects the m st important add ition to allied air 
power during the European war. augmenting the P-47 Thunderbolt 
escorts which in the m -antime had materially increa ed their range 
daylight operati ons in depth ''" r again launched . 

"The attack on the rman a ircraft indu try- pr imarily on air-
frame plants-was opened in the umm r of I -1-3· The erman air
craft indu try had been w ll distributed over the Re·ich '·ith a vie' to 
the po sil ility of a ir attack. I solated raid arly in 1941 and 1942 had 
cau eel ome further shift in 1 roduction to ea tern territory but only 
limited steps had been taken to el i per e individ ual plant unit in 
order to reduce their vulnerability. The industry wa found to have 
had sub tantial excess capacity. The efficiency of the indu try was 
low. nlike other armaments, procurement was not under the direc
ti on of the Speer ministry but under the Luft\\"affe . 

"Production in the early years of the war was small , primarily 
because Luftwaffe requiremen ts were m dest- in 1941 according to 
captured minutes of "erman staff confe rences, Gen. J eschonneck, 
then chief of the air staff, opposed a suggested increa e in fighte r plane 
production with the remark that he wouldn't know what to do with a 
monthly production of more than 360 fighter . H owever, in the 

utumn of 1943 plans then ci.trrent call ed fo r a steadily increa ing 
output of fighters. 

"In the 1943 attacks, 5,092 tons were dropped on 14 plants, 
primarily on airframe plants. The records show that acceptances of 
the ME-109, Germany's standard single-engine fighter , dropped from 
725 in July to 536 in September and to a low of 357 in December. 
Acceptances of Focke-\iVulf 190s dropped from 325 in July to 203 
in December. As a result of the attacks the Germans began a more 
vigorous program of subdividing and dispersing a ircraft plants and 
this caused part of the reduction in production. A further but un
determined part was the result of poor weather which cut down ac
ceptance fl ights; it is probable that some planes produced but not 
accepted during these months were added to acceptance figures in 
the months following. · The Germans as a result of these attacks 
decided to place increased emphasis on the production of fighter 
planes. 

"The culminating attacks on the German aircraft industry began 
m the last week of February, 1944. With the protection of long
range fighter escort , 3.636 tons of bombs were dropped on German 
aircraft plants (again. airframe rather than engine plants) during 
that week. In that and succeeding weeks every known aircraft plant 
in Germany was hit. Detailed production data for this period, as for 
others, were taken by the Survey, and German air generals, produc
tion officials, and leading manufacturers, including Messerschmitt and 
Tank (of Focke-\iVulf) were interrogated at length. Production was 
not knocked out for long. On the contrary, during the whole year of 
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1944 the German air fo rce i reported to have accepted a total of 
39 8o7 aircraft of all type -compared \Yith 8,29- in 1939, or 15,596 
in 1942 before th plant t ·ered an_· attack. \lthough it is difficult 
to determine xact production for any ingl month acceptances were 
higher in 1arch. the month after the hea' ie t attack. than they were 
in Januar · the month before. They continued to ri e. 

"Part of the e..,'(planation wa the e..,,ce capacity of the airframe 
indu tr) whi h a noted wa con iderable. Exce capacit) in air
frame wa con iderably r ater than in nrrine . tudie of indi

idual plant b the urvey how that although bui ldings '' ere de
tro ed the machine tool hO\Yed remarkable durability. nd the 
erman h wed capacity for improvi ina their way out . Imme-

diate! a ft r the attack , re pan ibility fo r production wa shifted 
from the Luftwaffe to th peer mini t ry. A pecial ta ff wa or
ganized for the recon titution and eli per al of the industr ·. Thi 

taff (the J aeo-er tab or Firrhter- taff) appear to haYe clone an 
effecti e job of mobil izing unu eel capacit)' and undamaged machines, 
reoraan izin inefficient manaaement . reducina the number of type 
of p lane and, mo t important of all, in ubdi ' iding production int 
mall unit that',Yere comparatiYely immune from attack. It " ·as aided 

by previ u plan fo~ xpan ion and it cut harply into available 
im ent rie f part . lthourrh the te timony on the point i con- . 
flicting, the Ja ger tab may have acrificed quali ty and an adequate 
complement of pare part for quanti ty pr duction. Ne ertheless the 
attack on the a ircraft plant , like the attack n the ball-bearing 
plant , shO\ eel that t knock out a ingle indu tr) with the ' weapons 
ava ilable in 1943 and earl) 1944 wa a fo rmidable enterpri se demand
ing continu u attack to effect complete results. R eco' er) '~as 
improvised almo t a quickly a the plant "'e re knocked out. \ i\T ith 
the shi ft in p ri orit) for tratea-ic attack -fi r t to ma rshalling yards 
and brido-e in F rance in preparation fo r im asian, immediately 
fo llowed by the air campaign arrain t oil-the continued attacks on 
the aircraft industry ,~ere suspended. 

" The seeming paradox of the attack on the aircraft plai1ts is that, 
although production recovered quickly, the German air force after the 
attacks was not again a serious threat to allied air superiority. The 
attacks in the Winter of 1944 were escorted by P-51s and P-47s and. 
with the appearance of these planes in fo rce a sharp change had been 
ordered in escort tactics. Previously the escort planes had to . protect 
the bomber force as their primary r esponsibility. They were now 
instructed to invite opposition from German fighter forces and to 
engage them at every opportunity. A s a result, German fighter losses 
mounted sharply. The claimed losses in January were I,II5 German 
fighters, in February I ,II8 and in March 1,217. The losses in planes 
were accompanied by losses in experienced pilots and disorganization 
and loss of the combat strength of squadrons and groups. By the 
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Spring of 1944 opposition of the Luftwaffe had ceased to be effective. 
German air generals responsible fo r opera tion in France tated under 
interrogation that on D-Day the Luftwaffe had only 8o operational 
planes with which to oppose the invasion. A t no time between D -Day 
and the breakthrough at St. Lo did reinfo rcements ofT et lo e and 
increase the size of this force. 

"German fighter producti n continu d t in r a e du ri ng the 
Summer of 1944, and acceptances reached a p ak of " ,375 in ep
tember. A lthough it has studied the problem ' ith con ide rable care, 
the Survey has no clear an wer as to what happened to these planes : 
the differences of opinion beh een German air generals, it might be 
added, are at least as great as between those who have earched for 
the explanation . Certa inly only a minority of the planes appea red 
in combat. Possibly the r emainder were lost in transit from factory 
to combat bases, destroyed on the fields, or grounded because of a 

· shortage of gasoline or pilots. Conceivably some a re part of an in
flati on of German production figures. The answer is not clear. 

"After S eptember, German aircraft production declined gradually 
until December, when 3,155 planes were accepted, and in J anuary, 
1945, because of the shortage of gasoline, producti n of a ll except jet 
types was virtually discontinued. The jet planes, especially the 
ME-262, were the most 1]10dern planes which any bell igerent had 
in general operation at the end of the war. According to manufactur
ers and other competent observers, their production was delayed 
because of the fai lure of the Luftwaffe to recogni ze in time the 
advantages of the type. I t was also delayed because H itler inter\ ened 
in 1944 with an ill-timed order to convert the ME-262 to a fighter
bomber. Virtually every manufacturer, production official, and air 
force general interrogated by the Survey, including Goering himself, 
claimed to have been appalled by this order. By May, 1945, 1,400 jets 
had been produced . Had these planes been available six months earlier 
with good quality pilots, though they might not have altered the 
course of the war, they_ would have sharply increased the losses of 
the attacking forces. 

"With reduction of German air power, oil became the priority 
target in the German economy. The bomber force for several months 
had been adequate for the task. A preliminary attack was launched 
on May 12, 1944, followed by another on May 28; the main blow 
was not struck, however, until after D-Day. In the months before 
D-Day and for a shorter period immediately following, all available 
air power based on England was devoted to insuring the success of the 
invasion. Virtually complete records of the German bil industry were 
taken by the Survey. In addition, major plants that were subj ect 
to attack and their records were studied in detail. 

"The German oil supply was tight throughout the war, and was 
a controlling factor in military operations. The chief source of 
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suppl , and the only source for aviation gasoline, was 13 synthetic 
plants together with a mall production from three additional ones 
that started operations in 1944. The major sources of products re
fined from crude oil were the Ploesti oil field in Rumania and the 
Hungarian field which together accounted for about a quarter of the 
total upply of liquid fuels in 1943. In addition there was a small. but 
significant u trian and dome tic production. The refineries at 
Ploe ti were attacked beginning with a daring and costly low-level 
attack in ugust 1943. These had onl limited effects· deliveries in
creased until April 1944 hen the attack were resumed . The 1944 
attacks together \ ith mining of the Danube materially reduced 
Rumanian deliverie . In Augu t 1944, Russian occupation elim
inated this ource of uppl and d pendence on tl1e synthetic plants 
became e en greater than before. 

Production from the ynthetic plants declined steadily and by July, 
1944, every· major plant had been hit. The e plants were producing 
an average of 316 ooo ton per month when the q.ttacl s began. Their 
production fell to 107 ooo tons in June and 17,000 tons in September. 
Output of aviation ga aline from s rntl1etic plants dropped from 
175 ooo tons in pril to o ooo ton in July and s,ooo tons in 

eptember. Production reco ered omewhat in O\ ember and De
cember, but for the rest of the war v.as but a fraction of pre-attack 
output. 

"The Gem1ans viewed the attack a catastrophic. In a series of 
letters to Hitler, among documents seized by tl1e Survey, the de
velopin <T crisis ~s outl ined montl1 by month in detail. On J tme 30, 
Speer wrote: 'The enemy has succeeded in increasing our losses of 
aviatiot.1 ga oline up to 90 per cent by June 22 . Only through speedy 
recovery of damaged plants has it been po ible to regain partly 
some of the terrible losses.' T he tone of the letters that followed was 
similar. As in the case of ball-bearings and aircraft, the Germans 
took the most energetic steps to repair and reconstruct the oil plants . 
Another czar was appointed, Edmund Geilenberg, and again an over
riding priority on men and materials wa issued. Geilenberg used as 
many as 350,000 men for the repair, rebuilding, and dispersal of the 
bombed plants and for new underground construction. The synthetic 
oil plants were vast complex structures and they could not be easily 
broken up and dispersed. The programs of dispersal and underground 
construction that were undertaken were incomplete when the war 
ended. 

"The synthetic oil plants were brought back in,to partial pro
duction and in remarkably short time. But unlike the ball-bearing 
plants, as soon as they were brought back they were attacked again. 
The story of Leuna is illustrative. Leuna was the largest of the 
synthetic plants and protected by a highly effective smoke screen and 
the heaviest flak concentration in Europe. Air crews viewed a mission 
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ffi · of tl1e atr to L euna as the rn t dangerous and eli cult a tgnment 
war. L euna ''"a h it on Tviay 12 and p ut out of producti n . Howe,~cr. 
inve t igat i n f pla nt r eco rd and inter r gat ion f Leuna s offic t ~l 
establi shed tha t a fo rce of se,·eral thou and men ha I it in parttal 
opet·at ion in ab ut 10 days . I t "a aga in hit on May 28 but res~.11n~d 
pa rti a l p r cluct i n n June 3 and reached 7 - pe r cent of capaetty 111 

a rl y July . Jt wa hi t again n J uly 7 and again hut down bu~ pr -
d u cti n s ta r t d tw lay late t· a nd reached ,...3 pe r cent of capactty on 
Ju ly I 9 . A n at tack on Jul y 20 hut the plant do wn again but only _fo r 
t lu ee day ; by Ju ly - 7 1 roduct i n was back t 3 - per cent of capactty . 

ttack on J uly 2 a nd 29 clo. d the plant an I fur ther attack on 
ug u t 24 , eptem l er I I , I 3 2 and ct be r 7 ker t it closed d wn. 

H ow ever , L euna got s ta rted aaa in n ct 1 e r r 4 and a lthough p r -
d uction was inte r r upted by a small ra id on ' mber 2, it reach d 
28 p er cent of capacity by the 20th . lth ug h there we re ix more 
heavy a ttacks in ovember a nd D ecembe r ( la rg ly in ffec tive becau e 
of adver se weath er ), p roduct ion \Yas b roug ht up to I 5 per cent f 
capacity in J a nuary a nd was mainta ined a t tha t level unt il nea rly th e 
end of th e wa r. From t he fir st attack to the end , p roduction at Leuna 
averag ed n ine per cen t of capacity . T here were 2 - attacks on Leuna, 20 
by the E ighth A ir Force and t wo by the R . I•. D ue to the u rgency of 
keeping th is Jl ant out o f p rod uction , many of th ese mi sions were el i -
patched in d ifficult bombing weather. on e 1uent ly, the order f 
bombing accu racy on L euna was n ot hi gh as compa red w ith otl~ e r 
ta rg ets . T o w in th e battle w ith L euna a tota l of 6 .5 52 b mber so rtt es 
were flown agains t the plant, I8,328 tons of boml s were d ropped and 
a n en tire yea r was required. · 

" Con sumption of oil ex ceeded production from lVI ay , I944, on . 
A ccumulated stocks were r ap id ly used up, and in six months were 
practicall y exhausted . The loss of oil production was sha rply felt by 
the a r m ed forces . In A ug ust the fi nal run- in -ti me for a ircraft eng ines 
was cut frorn two hours to one-half hou r. For lack of fuel, pilot train
ing, p r eviously cut clown , was further curta il ed . T hrough the Summer, 
the m ovement of Germ an panzer div isions in the fie ld was hampered 
m ore a nd m ore seriously as a r esult of losses in combat and m ounting 
transpo r tati on d ifficulties, together w ith the fall in fuel production. 
By December, according to Speer , the fuel shortage had r eached 

· catastrophic proportions. W hen the Gennans launched their counter
offensive on December r6, 1944, their r eserves of fuel were insuffi
cient to support the operation. They counted on capturing allied 
stock s. Fail ing in this, m any panzer units were lost when they ran 
out of gasoline. In February and M arch of 1945 the Germans 
m assed I ,200 tanks on the Baranov b ridgehead at the Vistula to check 
the Russian s. They were imm obilized for lack of gasoline and over
run. 

" The attack on the synth etic oil plants was also found to have cost 

- - - - - - - -- - - - - - - - -- - - - - - - - - - - - -
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Germany it ynthetic nitrogen and methanol upply and a con-
iderable part of it rubber uppl ·. German). like other industrial 

countrie . relied on ynthe i for it upply of nitrogen and the -
. yn th tic oil plant were b far the large t producers . Sixty per 
cent of the n it rogen prod uction and -1-0 per cent of the methanol 
production came from two ynthetic plant .· l\1onthly output of 
synthetic nitrogen in early I9+f · before the ynthetic plant ·were 
attacked wa about r ooo ton . It had been reduced b ·the end of the 
y ar to about _o ooo ton . itro en . be ide being indi pen able for 
xplo i,- i hea' il u ed in German a(J"riculture. llocation for the 

I -+ -44 crop year wa - -1- per c nt of the total supply· allocation for 
r -t--t--4 ,,-a fir t planned at 2 - per cent and later eliminated alto
a ther. itrog n for munition wa maintained by reducing the al
l cation to a(J"riculture but by the nd of 19-+-+ thi cu hion had been 
ub tantially xhau t d . The uppl · of e.'Cplo iYe then declined with 

the reduction in uppl · of nitrogen . It became nece ary to fi ll hells 
with a mixtur of xplo ive and non-e.'Cplo ive rock salt e.-x:tender. 
Th r wa a general hortage of ammunition on all front at the end 
of the war. Th re wa an equall eriou hortage of flak ammuni
t i n · unit manning flak O"Un were in tructed not to fire on planes un
le the ' w re attackin(J" the in tallation which the guns were 
pec ifica ll d ignated to protect and unles the) were sure of hitting 

the p lane ! It i of ome intere t that a few weel.;: before the close 
of hostilitie the German reallocated nitrogen to agriculture a t the 
e.-x:pense f ammunition. Thi wa the re ult, according to Speer, of 
an independ nt deci i n of his o m that the '·ar was lo t and the n e.-x:t 
y ar s crop h? uld be protected. l\lethanol pro:Juction, necessary 
among other thmg for T T , he.-x:ogen and other h1gh e.-x:plosives was 
a severely affected as nitrogen production. \llocations to the 
principal consumers was heavily cut and eventually the production of 
hexogen was abandoned. The lo of methanol coupled , ·ith the 
reduction in nitrogen was followed by a precipitate decline in pro
duction of explosives. 

"The synthetic rubber industry al o uffered f rom the attack on 
oil. Official German records on raw material supplies show that 
stockpiles of rubber were mall at the beginning of the war-at the 
most sufficient for only two or three months CO!~stm1ption. Imports 
through the blockade weFe unimp rtan t. The supply came from four 
synthetic plants, one of which was a small pilot plant ; and two 
additional plants were under construction during the war. One of the 
major plants, located at Huels, was attacked as a primary target by 
the Eighth A ir Force in June, 19-1-3, and closed for a month; it re
quired three months to get back to 72 per cent of capacity and seven 
months to get back to full production. However , if operated' on gas 
from synthetic oil plants in the Ruhr · when these were knocked out 
in the Summer of 1944, production was again reduced substantially. 

----- - - - - - - - - - - - - - - - - - - --- -~- - - - --- - - - - - - - -
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Production at Schkopau, the largest of the synthetic rubber plants, 
was lost because it was dependent on hydrogen from Lcuna. Investi
gation of the two remaining plants revealed that production was 
largely eliminated because of attacks on oil plants of which they were 
a part. By the end of 1944 over-all stati tics for the industry show 
that production of synthetic rubber had b en reduced to 2,000 tons a 
month or about one-sixth the , ·artime peak. Had the war continued, 
Germany's rubber position would have become critical. · o indication 
was fo und, however, that the rubbe1· shortage had become a limiting 
factor on German war production or the movem nt of the erman 
a rmy before the war ended . Except fo r oil and a ociated nitrogen, 
methanol, and rubber production, no parts of the German chemical 
industry were a priority target of the ombined Bomber Offensive. 

"By mid-1944 the air war had entered a ne\ pha e. Its most im
portant feature, apart f rom mastery of the air, was the greatly in
creased weight of the attack that could be brought to bear. In the 
second half of 1944, 481,400 tons of bombs were dropped on Germany 
as compared with 150,700 in all 1943. The RAF and the nited 
States Army A ir Forces during this period were teamed in a fu lly 
coordinated offensive, and the RAF was returning to the attack of 
specific industrial targets. A target that wa attacked with poor re
sults in 1943 might have yielded major returns in 1944 for the simple 
reason that an attack in 1944 was certain to be enormously heavier. 
With improved bombing techniques it was also likely to be con
siderably more accurate. Increased weight was a maj or feature of 
the raids that reduced the German steel industry. 

"Germany began the war with approximately 23,ooo,ooo metric 
tons per year of steel capacity, about 69 per cent of which was in the 
Ruhr. The 1940 victories added another 17,ooo,ooo tons principally 
in Lorraine, Belgium and Luxembourg. However, official records 
and those of the industry for the war years, supplemented by interro
gation, show that the 40,ooo,ooo tons theoretical capacity was never 
reached. Production in the occupied countries was always trouble
some and deficient. In spite of the considerable efforts to develop low
grade ores in Germany proper and medium grade ores in Austria, 
Germany throughout the war continued to be primarily dependent on 
Swedish, Norwegian and French ores. Unlike the U nited States, 
Germany did not have to find steel to build a large merchant fleet 
or for a program of heavy naval construction. Nor did she have to 
build a complete munitions industry in the middle of the war. For 
these reasons the German steel supply for finished munitions was only 
slightly less liberal than that of the United . States. Although steel 
was considered a bottleneck by the Germans, a detailed examination of 
the control machinery together with interrogation of officials in the 
Speer ministry and its predecessor organizations, reveals that the 
trouble was partly an inefficient allocation system and partly, in the 
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earl) ea r of the war especially, an unwillingness to cut out non
e entia! con truction and civilian consumption. German industrial
i t were a! o found to ha e had a marked propensity to hoard steel. 

Throughout the wa r there wa con iderable debate whether the 
German tee! indu try wa a de irable target-and especially whether 
tee! mill were vulnerable to the type of attack that could be made. 

In 194 the R F made a mode t attack on the steel industry of the 
Ruhr but the attack wa given up becau e it wa belie ed to have been 
too co tly fo r the re ults ach ie ed. P roduction records taken by the 

urve h O\\ in fact that it had orne effect · production in the Ruhr 
d d ined b approximate! IO per cent during the attack and did not 
full reco er du ri ng .the remainder of the year. German steel p ro
ducers w re required by the government to keep records of produc
tion lo es and thei r cau es. The e record show that ai r raid alerts 
in 194 were a more eriou cau e of the lo t production than the 
actual damage from the raid . 

'During the Ia t half of 1944 both the citie and the transportation 
sy tern of the Ruhr were the targets of extremely heavy attack, pri
marily by the R F . Production of tee! in the Ruhr was reduced by 8o 
p r cent b tween June and the end of the year . Loss of production of 
high-grade teel in the Ruhr wa greater than the loss of Bessemer 
steel and high-grade teel became a bottleneck b the middle of 1944. 
German tee! production ' fo r all the Reich and occupied countries 
declined from 2 570 ooo metric ton in J uly to 1,ooo,ooo metric tons 
in Decen1ber. Of this lo about 490 ooo tons was the result of loss of 
terri tory. 

"E xamination of the teel plant showed that, although the attack 
damag d some blast furnace open hearth and rolling mills, it was 
primarily effective th rough damage to utilities (electricity, gas and 
water) and communications '";thin the plants and to utilities and 
t ransport supplying the plants. Although teel production had been 
reduced to critical levels by the end of 1944 and continued to fall until 
the end of the war, Survey studie do not indicate that the steel short
age (unlike the oil shortage or even the ammunition shortage) was 
decisive. It might have been decisive if the war had continued, and 
if this specific shortage had not been overshadowed by the disintegra
tion of the whole economy. As it developed at the end of the war, 
certain German industries had inventories of steel that ranged from 
comfortable to generous. 

"During the course of the ai r war, and particularly during 1944 
and 1945, a number of other German industries were attacked, some 
of then1 in force and others merely as secondctry targets, or as targets 
of opportunity when the main objective could not. be reached or found. 
The Survey has examined each of these industries. Individual plants 
and records were examined and analyzed in conjunction with over-all 
industry data which were also located. 
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' ' P lants producing ta nk and a rmored eh icle w re attacked oc
ca ionally in 1943 and earl ) 19-14· They were a t tacked more strongly 
in ug u t , September and ctober, 1944, in an effo rt to provide d irect 
support to ground pera ti ons. Bet\\'een ctober, 1943, and· July 1944. 
the period of the first attacks, the indu try p roduced 14,000 tanks and 
related vehicles . nalysis of production chedules 11gge ts that the e 
attack co t the erman eve ral hundr d unit . By the time of the 
heavier attack , p r ducti n pecia lly pr ducti n f ng ine and 
components, had been considerably expanded and eli per eel . Th 
effect again may have been to cause the indu try t fall ha rt f 
achievable production . roduction dropped fr m r 
1,552 m eptember. However, it rose to I 61,.2 in ctob r and to 
1,770 in ovember , and reached its wartime peak in December 
1944, when I ,854 tank and arm r d vehicl \\' re pr duced. Thi 
industry continued to have r latively high pr duction throuo-h F b
rua ry, 1945. 

"In the last half of 1944 German truck production \\'a attacked. 
T hree plants produced most of Germany's truck upply. One of these, 
Opel at Brandenburg, was knocked out completely in one raid on 
A ug ust 6, 1944, and did not recover. Daiml er Benz was simila rly 
eliminated by attacks in September and ctober. F rd at Col gne, the 
third la rge producer, was not attacked , but records show that pro
duction was sharply curta il ed during the same period by destruction 
of component suppliers and the bombing f it power upply. By 
Deaember, 1944, p roduction of trucks was on ly about 35 per cent of 
the average for the first half of 1944. . 

"In November , 1944, the alli ed ai r fo rce returned to an attack 
on the submarine building yards. In the months that had elapsed 
since the Spring of 1943, the Germans had put into production the 
new Types 21 and 23 designed to opera te for long pe ri ods without 
surfacing and so escape radar equipped aircraft patrols as well as 
surface attack. And an ambitious effort had been made to prefabri
cate submarine hulls and turn the slipways into mere points of final 
assembly. 'Ihe program was not working smoothly. Though nearly 
two hundred had been produced, difficulties with the new type, to
gether with the time required for training crews, had prevented all but. 
eight from becoming operational. These delays cannot be attributed 
to the air attack. The attacks during the late \ iVinter and early Spring 
of 1945 did close, or all but close, five of the major yards, including 
the great Blohm and Voss plant at Hamburg. Had the war continued 
these attacks, coupled with the attack on transportation, would have 
removed the threat of furth er production of the new submarine. 

"Many more German industries were hit-mostly in the course of 
the city attacks of the RAF, but some as secondary targets of daylight 
attacks, or in spill-overs from the primary target. Industries so at
tacked included optical plants, power plants, plants making electrical 
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equipment machine tool plant and a large number of ci ilian in
du trie . There were al o pecial enterpri e . The bombing of the 
launching ite being prepared for the \ · "·eapon delayed the use of 

-I appreciabl) . The attack on theY -weapon e..-...;:perimental tat ion at 
P enemunde howe,·er were not effecti,-e : \ --I ,,-a alt·ead) in pro
duction near I a el and Y -2 had al o been mO\·ed to an underground 
plant. The breakino- of the ).lohne and the Eder dam , though the 
o t wa mall al o had limited effect Certain of the attack -a for 

example the rlin raid that co t the Gennan a good half of their 
clothing indu try-cau eel the German man ife t el i comfort and may 
haYe delayed war production. _ I o in the ago-regate they cau eel 

me div r ion of re our e from e entiat war production although 
thi effect wa minimized by the ub tantial cu hion in Germany's "·ar 
econom until the clo ino- month of the \\ar. 

'Th attack on tran portation wa the deci i e blow that com
pletely eli rgani z d the Gerrnan economy. It reduced war produc
tion in all categorie and made it difficult to move to the front what 
wa produ d. The attack al o limited the tactical mobility of the 

erman army. The urvey made a careful xamination of the 
erman railway y tem be innino- a oon a ub tantial portions 

were in lli ed hand . i\ hile certain important records were de-
trO) ed or lost during the battle of Germany, enough were located so 

that t gether "ith interroo-ation of many erman railroad official . 
it wa po ibl to con truct an accurat picture oE the decline and 
collap e oE the y tern. ermany entered the war '~ ith an excellent 
ra ilway y tem · it had <Yeneral 0\ ercapacity in both lines and yards 
( 1 uilt partly in anticipation of military requirement ) , and, popular 
upposition to the cont rary the y tem "·a not undermaintained. 
tandards of maintenance were higher than tho e general in the 
nited States. The rai lway ystem wa supplemented by a strong 

inland waterways y tern onnectin<Y the important r ivers of northern 
Germany cris crossing the Ruhr and connecting it with Berlin. The 
waterway ca rri ed from 2I to 26 per cent of the total freight move
ment. Commercial highway tran port oE freight was insign ificant; it 
accounted for less than three per cent of the total. 

"Although the im·estigation ho·w that the railroad system was 
under strain-especially durin ()" the "inter campaign in Russia in 
194I-42 when there was a seriou shortage of cars and locomotives
it was generally adequate for the demands placed upon it until the 
Spring of I944· New construction and appropriation of equipment of 
occupied countries remedied the locomotive and car shortage. The 
Reichsbahn had taken no important steps to prepare itself for air 
attack. 

"The attack on German transportation was intimately woven vvith 
the development of ground operations. In support of the invasion a 
major assignment of the air forces had been the disruption of rail 
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traffic between Germany and the F rench coast through bombing of 
marshalling yards in northern France. A t the time f the inva ion 
itself a systematic and la rge-scale attempt was made to interdict all 
traffic to the onnandy beachhead . The e latt r operations were 
notably successful ; as the front moved to the erman border the at
tack was ex tended to the rai lroads of the Reich proper. Heavy and 
medium bombers and fi ghters a ll participated . 

"Although p rior to eptember, 1944 there had been poradic 
a ttacks on the German transpor tat ion sy tem n seriou deter iorat ion 
in its ability to hand le tra ffic was ident ified by the un ey. The va tly 
heavier attacks in September and O ctober , 1944, on marshall ing ) ards, 
bridges, lines, and on tra in movemen ts, p roduced a eri ou d isruption 
in traffic over all of western Germany. F reight car load ings, wh ich 
were approximately 900,000 ca rs fo r the R eich a a ' hole in the week 
ending Aug ust 19 fell to 700,000 cars in the last week of O ctober. 
There was some r ecovery in early ovember, but thereafter they de
clined erratica lly to s s o,ooo cars in the week ending D ecember 2 3 and 
to 2 1 4,000 cars during the week ending M arch 3 · Thereafter the di s
organi zation was so grea t that no useful stati st ics were kept . 

"The attack on the waterways paralleled that on the ra ilways; the 
investigation shows that it was even more successful. O n eptember 
2 3 , 1944, the Dortmund-Ems and M ittelland canals were interd icted 
stopping all through water traffic between the Ruhr and points on 
the north coast and in central Germany. By October 14, t raffic on 
the Rhine had been interdicted by a bomb that detonated a German 
demolition charge on a br idge at Cologne. T raffic in the Ruhr 
dropped sharply and all water movement of coal to south Germany 
ceased . The effect of thi s p rogressive traffic ti e-up was found , as 
might be expected , to have fi rst affected commodities normally shipped 
in less-than-tra inload lots-finished and semi-finished manufactured 
goods, components, perishable consumer goods and the less bulky raw 
materials. Cars load~d with these commodities had to be handled 
through the tb.arshalling yards and after the September and October 
attacks thi s became increasingly difficult or irnpossible. Although 
output of many industries r eached a peak in late Summer and declined 
thereafter, total output of the economy was on the whole well
maintained through N ovember. Beginning in D ecember there was a 
sharp fall in production in nearly all industries ; week by week the 
decline continued until the end of t he war. 

"Although coal traffic (about 40 per cent of all the traffic ca r ried 
by the German railways) held up better than miscellaneous com
mercial traffic, the decline was both more easily traceable and more 
dramatic. The S eptember raids reduced coal-car placements in the 
Essen Div~sion of the Reichsbahn (the or iginator of most of the coal 
traffic of the Ruhr) to an average of I 2 ,000 cars daily as compared 
with 21,400 at the beginning of the year. M ost of this was for con-
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umption within the Ruhr. By Januar) placement in the Ruh r_ were 
d?":n to 9.000 car a day and in February virtuall complete mter
dichon of the Ruhr Di trict wa achieved. uch coal as ' as loaded 
was ubject to confi cation by the railroads to fuel their locomotives; 
enn with thi upply coal tack of the Reich bahn itself were r~
duced from 18 days upply in October, 19-14, to 40 days supply 10 

February 19-1- . By fa rch orne divi ion in southern Germany had 
le than a da r uppl on hand and locomotives , ere idle because ?f 
l~c~ of coal. The German economy , as powered by coal ; except 10 

limited area the coal suppl had been eliminated. 
ifilitary (\' ehrmacht ) traffic had top priority over all other 

traffic . During the period of attack this traffic came to accoun t fo r an 
e er-!ncrea ing proportion of the declining movement. T hrough 1944 
the air attack did not prevent the army from originating such move
ment although the time of arrival or e\ en the arrival of u n its and 
equipm nt became increa ingly uncertain. Couriers accompanied de
tachment and e en hipment- of tank and other weapons ; their task 
"as to get off the train when it wa delayed and report "here it could 
be found. \fter the turn of the year even militar · movements became 
increa ingly difficult. T he Ardenne counter-offensive, the troops 
and equipment for " hich were mar hailed over the railroads, was 
p robably the la t uch effort of which the Reichsbahn would ha' e been 
capable in the we t. 

"T he German pow' r · tem e.'\:cept fo r i alated raids ' as never a 
ta rget dur incr the air war. n attack wa extensi ely debated during 
the cour e of the war. It wa not undertaken par tly because it was 
beli e\ ed that the German pO\Yer crrid wa highly de eloped and that 
lo se in one a r a could be compen ated by switching power from 
another. T his a sumption detailed inve tigation by the Survey has 
establ ished was incorrect. T he German electric power situation was 
in fact in a precarious condi tion from the begiiming of the war and 
became m ore precarious as the war progre ed; this fact is confirmed 
by statements of a large number of German officials, by confidential 
mem oranda of the National Load Di patcher and secret minutes of 
the Central P lanning Committee. Fea r that their extreme vulner
abili ty v. auld be di sco~ered were fu lly di cussed in these minutes. 
The destruction of five large generating stations in Germany would 
Have caused a capacity loss of r. million kw. or 8 per cent of the total 
capacity, both ptiblic and pr ivate. The destruction of 45 plants of 
1oo,ooo kw. or larger would have caused a loss of about 8,ooo,ooo kw . 

,or almost 40 per cent, and the destruction of a total of 95 plants of 
so,ooo kw. or larger would have eliminated over one-half of the 

. entire generating capacity of the country. T he shortage was suffi
ciently critical so that any considerable loss of output would have 
dire~tly affected essential war production, and the destruction of any 
substantial amount would have had serious results. 
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" . ene rating and eli t ribu ting faci liti es were relatively vulnerable 
a nd their recuperation was difficult and time con uming . J fad electric 
generating plants and substations been made prima ry target a oon 
as th ey could have been broug ht within range of all ied attack the 
evidence indicates that their destruction would have had serious 
effects on Ge rlnany 's war production. 

w ord perhaps should be added on the effect of the air war on 
the German civilian and on the civi li an economy. Germany began the 
war after several years of full employment and after the civ ilian 
·tandar 1 of li ving had 1·eached its highest level in erman hi tory. 
In the early yea1·s of the war- the soft war period f r Germany
civili an consumption remained high . Germans continued to try for 
both guns and butter. T he German people entered th e period of the 
a ir war well stocked with clothing and other consumer goods. !
though m Qst consumer goods became increasing!) difficult to obtain , 
Survey studies show that fa irly adequate suppli es of clothing were 
avail able fo r those who had been bombed out until the last stages of 
di sorganization. Food, though strictly rat ioned, was in nutritionally 
adequate supply throughout th e war. The German ' diet had about 
the same calories as . the B riti sh. 

"Gennan civili an defense was examined by Survey representatives 
famil.iar with U . S. and Briti sh defenses. The German system had 
been devised as p rotecti on against relatively small and isolated at
tacks. T he organization had to be substantially revised when the , 
a ttacks g rew to satura ti on proportions. In particular, a rrangements 
were made by which a heavil y bombed community might call on the 
fire-fighting and other defensive resources of surrounding com
munities and, as a final resort, on mobil e reserves deployed by th e 
central Government through the more vulnerable a reas. In the at
tacks on German citi es incendiary bombs, ton for ton were found to 
have been between four and five times as destructive a; high explosive. 
German fire defenses lacked ' adequate static and other water re
serves replenished by mains independent of the more vulnerable 
central water supply. However, in the more seri ous fire raids, any 
fire-fighting equipment was found to have been of fittl e avail. F ire 
storms occurred , the widespread fires generating a violent hurricane
like draft, which fed other fires and made all attempts at control 
hopeless. _ · 

"German shelters, so far as they were available, were excellent. 
In England the policy was to build a large number of shelters which 
protected those taking refuge from bombs falling in the area and from 
falling and flying debris but which were not secure against a direct 
hit. The Germans, by contrast, built concrete bunkers, some of 
enormous size, both above and below ground, designed to protect those · 
taking shelter even against a direct hit. One such shelter m Ham
burg, named the "Holy Ghost" for its location on Holy Ghost Pla -~a , 

' 
'i 
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shel tered a many a 6o ooo people. There ,,. re not however, enough 
uch better · at the clo e of the war helter accommodation was 

ava ilable fo r on ly about eight mi ll ion people. The remainder bel
t red in ba men t , and ca ualt ies in these places of refuge were 
h a \ . . fte r ra ids the erman did not attempt y tematic recO\ ery 
of all bod ie or even of a ll trapped p r on . Those that could not 
readily be remo\ eel we re left. 

fficia l erman tati tic place total ca ualtie from a ir attack
includ ino- erman ciYilian fo r igner and member of the armed 
forces in citi es that were being attacked-at -:o _,...3 k illed fo r the pe
riod from J anuary I I9-r' to January 3 I, I94 -. and 30- ,455 wounded 
badly enough to require ho pitalization, during the period f rom 
October I , 1943 to January 31 19~ - . " ca reful examination of thee 
data, together with check again "t the record of ind ividua l cities that 
were attacked indicate that they are too I ' '"· re\ jsecl estimate 
p repared by the urve) (which i al o a minimum ) places total cas
ual ties fo r the entire period of the wa r at 305 ooo killed and 780 ooo 
woun ded . More reliable stab tic a re aYailable on damage to housing. 

ccorcling to the e, 48 - ,ooo re idential buildi ngs were totally de
stroyed by air attack and 4I - ,ooo were heavily damaged, making a 
total of 2 0 per cent of all dwell ino- units in Germany. In some 50 
ci ties that were primary taro-et of the a ir a ttack , the p roportion of 
destroyed or heavily damaged dwellino- unit is about 40 per cent. 
The result of all these attack wa to render homele s some 7, soo,ooo 
German civilians. 

" I t is interesting to note some of the effect of air attack upon 
medical care and military ca ualties during the war. The aerial war
fare against Germany fo rced the German milita ry . and civilian au
thorities to recogni ze that national health and medical problems were 
a joint responsibili ty. The destruction of hospital equipment, 
pharmaceutical p roduction, and medical supplies, incident to area 
raids, forced a dispersal of medical supply installa tions and the re
moval of hospitals from city to su urban and country sites. This pro
gram came in late I943 at a time when air ra ids on cit ies -vvere cau ing 
increased casualties among civi lian and resulted in shortages in 
ether, plasters, serums, texti les, a nd other medical supplies. A t the 
same time the increased tempo of tactical air action was having ;;tn 
effect on military casualty rates, and is refl ected in the fact that, ac
cording to German reports, war casualties from aeria~ weapons 
moved from third place in I942 to fi rst place in la te I 943, I944, and 
I945, followed in order by artillery fire and infantry weapons. The 
casualty effects of air action are shown by the fact that the proportion 
of wounded to killed shifted from a ratio of eight to one in I940 and 
I941 to a ratio of three to one in 1944 and 1945. P ersonnel wounded 
by air 9-ction suffered as a rule multiple wounds and shock, resulting in 
longer periods of hospitalization and convalescence, and in a decided 

I - - - --------
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reduction in the number of patients who could be returned to either 
full or limited military duty. 

"The forego ing pages tell of the results achieved by allied air 
power, in each of its several roles iri the war in E urope . It remains to 
look at the r esul ts as a whole and to seek such signposts as may be 
of g uidance to the future. A ll ied air power was decisive in the '' ar 
in \ iV estern E urope. Hindsight inev itably suggests that it might have 
been employed diffe rently or better in some respects. evertheless 
it was decisive. -In the air, its victory was complete. t ea, its con-
tribution, combined with naval power, brought an end to the enemy"s 
greatest naval threat- the U -boat; on land, it helped turn the tide 
overwhelmingly in favo r of allied ground forces. I ts power and su
periority made possible the success of the invasion . It brought the 
economy which sustained the enemy's a rmed fo rces to virtual col
lapse, although the fu ll effects of this collapse had not reached the 
enemy'~ front lines when they were overrun by allied forces . It 
brought home to the German people the full impact of modern war 
with all its horror and sufferi ng. Its imprin t on the GermaR nation 
will be lasting. 

" The German experience suggests that even a fi rst class military 
power-rugged and resilient as Germany was- cannot live long under 
full-scale and free exploitation of air weapons over the heart of its 
terr itory. By the beginning of 1945, before the invasion of the home
land itself, Germany was reaching a state of helplessness. H er arma
ment production was fa lling irretrievably, orderliness in effort was 
disappearing, and total disruption and disintegration were well along. 
Her armies were still in the field . But with the impending collapse of 
the supporting economy, the indications are convincing that they 
would have had to cease fighting-any effective fighting-within a 
few m onths. Germany was mortally wounded. 

" The significance of full domination of the air over the enemy
both over its armed fo rces and over its sustaining economy-must 
be emphasized. That domination of the air was essential. Without 
it, attacks on the basic economy of the enemy c0uld not have been 
delivered in sufficient force and with sufficient freedom to bring ef-
fective and lasting results. · 

"A s the air offensive gained in tempo, the Germans were unable 
to prevent the decline and eventual collapse of their economy. Neve~
theless, th~ recuperative and defensive powers of Germany were im
mense; the speed and ingenuity with which they rebuilt and 
maintained essential war industries in operatiou clearly surpassed 
allied expectations. Germany resorted to almost every means an in
genious people could devise to avoid the attacks upon her economy and 
to minimize their effects. Camouflage, smoke screens, shadow plants, . 
dispersal, underground factories, were all employed. In some me?-sure 
all were helpful, but without control of the air, none was really 
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effective. Dispersal brought a measure of immediate rel ief, but even
tually served only to add to the many problems caused by the attacks 
on the tran portation system. nderground installations prevented 
direct damage, but they, too were often victims of disrupted t rans
portation and other ser ice . In any ca e, Germany never succeeded 
in placing any substantial portion of her war production underground 
- the effo rt ''as la rgely limited to certain types of aircraft, their com
ponent and the V weapons. The practicabili ty of going un~erground 
as the escape from full and free e.."ploitation of the air is highly ques
tionable · it was so considered by the Germans themselves . Such • 
passi e defenses ma be worth whil.e and .im~ortant, but it may be 
doubted if there is an escape from atr dommatton by an enemy. 

The mental reaction of the German people to .air attack is 
significant. nder ruthles • azi control they showed surprising re
sistance to the terror and hardships of repeated air attack, to the 
destr uction of their home and belonging , and to the conditions un
der which they were reduced to liYe. Their morale, thei r belief in 
ultimate victory or ati factory compromi e, and their confidence in 
their leaders declined but they continued · to work efficiently as long 
as the phy icai means of production remained. The power of a police 
state over its peopte cannot be undere t imated. 

"T he importance of careful selectipn of targets for air attack is 
mphasized by the German e>-.'])erience. T he Germans ' ere far more 

concerned over attack on one or more of their basic industries and 
services-their oil, chemical, or tee! indu tries or their power or 
transportation network -than they were over attacks on their anna
ment industry or the city area . The mo t erious attacks "ere those 
which destroyed the in.du try or service which most indispensably 
ser ed other industries . The German found it clearly more im
portant to devise measures for the p rotection of basic industries and 
services than fo r the protection of factor ies turning out finished prod
ucts . 

. 'T?e German. experience showed that, whatever the target system, 
no mdtspensable mdustry was permanently put out of commission by 
a single attack. P ersistent re-attack was necessary. 

" In the fleld of strategic intelligence, there '" as an important need 
for furth er and more accurate in fo rmation, especially before and dur
ing the early phases of the war . The info rmation on the German 
economy available to the U nited States . ir Forces at the outset of the 
war was inadequate. And there was no established machinery for co
ordination between military and other governmental and private 
organizations. Such machinery was developed during the war. The 
experience suggests the wisdom of establishing such arrangements on 
a continuing basis. 

"Among the most significant of the other factors which contributed 
to the success of the air effort was the ex traordinary progress during 

' 
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the '' ar of allied research, development, and pr duction. s a result 
of thi s progress, the a ir forces e entually brought_ to the attack ~u
periority in both number and quality of ere\\" aircraft, and equip
ment. Constant and unending effort was required, however, to 
overcome the initi a l advantages of the enemy and ]at r to keep pace 
with hi s research and technology. It wa fortunate that the leaders of 
the German ir Force reli ed too h a ily on th ir ini tial advantage. 
For this reason they fa il ed to devel p, in t ime, \\"eapon , uch as their 
j et-propelled p lanes, that might have ub tantially improved their 
position. There was hazard , on the ther hand, in the fact that the 
A lli es were behind the German. in th development of jet-propelled 
aircraft. T he German develor ment of the \\ ear ons, e pecia lly the 
V -2, is also noteworthy. 

"The achievements of a lli ed air power we re attained only with 
difficulty and great cost in men, material, and effo rt . Its success 
depended on the courage, fo rtitude, and gall ant action of the officers 
and men of the a ir crews and commands. It depended a lso on a 
superiority in leadersh ip, ability, and ba ic strength. These led to a 
timely and careful tra ining of pilots and crews in volume; to the 
production of planes, weapons, and supplies in g reat numbers and of 
hig h quality; to the secu r ing of adequate bases and supply routes; to 
speed and ingenuity in develoJment ; and to cooperation with strong 
and fa ithful allies. The failure of any one of these might have 
eriously na rrowed and even eliminated the margin . 

"'The a ir war in E urope was ma rked by continuous development 
a nd evolution. This p roce s did not stop on VE-Day; great strides 
have been made since in machines, weapons, and techniques. No 
greater o r more dangerous mi stake cou ld be made than to assume 
that the same policies and p ractices that won the war in E urope will 
be suffici ent to win the next one-if there should be another. The 
r esults achieved in E urope will not give the answer to future prob
lems; they should be treated rather as signposts pointing the direc
tion in which ~uch answers may be found. The great lesson to be 
learned in the battered towns of England and the mined cities of 
Germany is that the best way to win a war is to prevent it from · 
occurring. That must be the ultimate end to which our best efforts 
are devoted. It bas been suggested-and wisely so-that this objec
tive is well served by insuring the strength and the security of the 
U nited States, The United States was four;ded and has since lived 
upon principles of tolerance, freedom, and good will at home and 
abroad. S treng th based on these principle~ is no threat to world 
peace. Prevention of war will not come from neglect of strength or 
lack of foresight or alertness on our part. Those who contemplate 
evil and aggression find encouragement in such neglect. Hitler relied 
heavily upon it. 

"Suggestions for assuring the strength and security of the United 

I 
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tates are by no means intended a a recommendation for a race ~n 
arm with other nations . Nor do they reflect a lack of confidence m 
the pro pect of international relationships founded upon mutual. r~
·spect and good "ill which will themselves be a guarantee a~amst 
future war . The de elopment of an intelligent and coo.rd~nated 
approach to merican securi ty can and should take place v. ~thm the 
framework of the security organization of the nited Nattons. In 
ma intaining our strength and our securit the signpo ts of the war 
in ~ urope indicate the direction in which greatt::r a sur_ances may 
be found. Among these are intell igent long-range planmng by the 
armed forces in close and active cooperation with other government 
agencies, and with the conti nuous active part icipation of independent 
civilian experts in time of peace as well as in war; continuous and 
active scientific re earch and technical development on a national 
cale in time of peace a "·ell as in war· a more adequate and inte

grated · tem for the coll~cti~n and evaluation of intel ligen.ce infor~na
t ion · that form of orgamzatwn of the armed forces whtch clanfies 
their functional responsibili ties and favo rs a higher degree of coordina
tion and integration in thei r development, their planning, their 
intelligence, and their operations; and, finally , in time of peace as 
" ell a in war, the highe t po ible quality and stature of the personnel 
,, ho a re to man the posts withi n any such organization, whatever its 
preci e form may be--and in this, quality, not numbers, is the im-
p rtan t criterion. , 

"The air has become a highway which has brought within easy 
acces~ every point on the ea~th's surface-a highway to be traveled in 
peace, and in war, over dts tances without limit at ever-increasing 
speed. The rapid developments in the European war foreshadow 
furth er e..'<p loration of its potentialitie . Continued development is 
indicated in ~he 1:nachines and in the weapons which will travel the 
reaches of th1s htghway. The outstandinO' siO'nificance of the air in 
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mo ern war are IS recogmzed by all who participated in the war in 
Eu~-ope or :vho have had an opportunity to evaluate the results of 
a~nal offer~stve. These are facts which must govern the place accorded 
atr power 111 plans fo r coordination and orO'anization of our resources 
and s.kills for national defense. Speed, ra:;ge, and striking power of 
the a!r weapons of the futt~re, as indicated by the signposts of the 
war m Europe must-spectfically- be reckoned with in any plans 
for increased security and strength. The combination of the atomic 
bomb with. r~~note-c~ntro! proj ectile's of ocean-spanning range stands 
as a posstbthty wluch 1s awesome and frightful to contemplate. 
These are some of the many factors which w ill confront our national 
leaders who will have primary responsibility for correctly reading 
the signposts of the past." 

O n January 3r, r946, the War Department announced that the 
A rmy A ir Forces had activated The First Experimental Guided 
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Missiles Group, stating : "The functions of the group, to be com
manded by Col. Harvey T. Alness, former commander of the 
Seventh Bomb Group in India, will be development of tactic and 
techniques of guided missile operations, training of personnel, develop
ment of organizational and equ ipment requ irements of the group and 
demonstration of guided missiles in the AF program. It i ant ici
pated that guided miss iles, not fully enough developed for operational 
use until the latter n'lonths of the war, will play a very important part 
in future weapons of aerial warfare. The primary purpose of the 
present guided missiles is to supplement and augment strategic bom
bardment by creating a greater degree of accuracy through devices 
enabling control over the bomb from the time it leaves the aircraft 
until it reaches the target. The first guided missile developed, and the 
only one used in combat, is the Azon bomb, a standard r,ooo 1-6 -
bomb with a special tail that enables it to be steered to the left or 
right on receipt of radio sig nals from the plane dropping it. 

"Although the only fu lly developed merican guided missiles at 
the present time are of the a ir-to-ground types, that is, dropped from 
an aircraft, extensive plans have been made for the development of 
other original types, including ground-to-air ·and g round-to-ground 
missiles. The German V -2 rocket is an example of ground-to-g round 
type of missile. Further possibiliti es of g uided missile development 
include retrievable missiles for reconnaissance and automatic photo
graphic sorties and other similar long-distance missions. The F irst 
Experimental Group was activated January 26 and now is in the 
process of choosing personnel and establishing a headquarters at 
Eglin Field, Fla. Personnel for the group, to be composed of 7IS 
enlisted men and 130 officers, consist almost entirely of highly trained 
specialists. The men are being selected for their knowledge of radar, 
television, infra-red, aerodynamics, control systems, and other scien
tific devices connected with guided missil es. U nder the present or
ganization table, the group will consist of a headquarters squadron, an 
air-to-ground squadron, and a service squadron. It is anticipated that 
personnel will be expanded and that additional squadrons, including 
ground-to-air and ground-to-ground squadrons, ~ill be activated later 
as the program develops. The groyp will not participate in origina
tion or technical developments of guided missiles, but will be charged 
with the responsibility of developing their tactical use and determining 
the best methods of employing them in combat. In addition, th.e First 
Experimental Group will aid in determining the best structure, num
ber of personnel and types of equipment to be used in future groups. 

"Under the present program are six objectives: ( r) Development . 
of tactics and techniques of guided missile operations. The unit will 
receive the missiles after they have been designed, tested, and per
fected as far as possible for operational use. It then will be the respon
sibility of the group to determine the best manner in which they can 
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be employed in combat. That ' ill involve extensive tests to determine 
such factors as, in the case of an ai r-to-ground missile, the type and 
nwnber of a ircraft employed, be t release altitude, and distance from 
release point to target. (2) Unit testing of guided missiles organiza
tions and equipment. As the guided missiles program is fa irly new, 
it will be necessary to determine the number and types of personnel 
and equipment necessa ry to be added to an ordinary bombardment or 
other combat unit to render it capable of using guided missiles. (3) 
Development of t raining requirements and train ing standards, and 
(4) Training of individuals. The A F T raining Command at this 
time does not have facilities to provide instruction in guided missile 
operation. I t will be nece sary for the Experimental Group to provide 
an adequate program outline to tl1e Training Command for instruc
tion of future personnel entering the guided missile field. ntil the 
Training Command can be provided with that program and is 
equipped to assume the responsibilities of training the personnel, that 
instr uction will have to be provided by the Group. ( 5) D evelopment 
of personnel and organizational requirements fo r employment of 
guided missiles. The E>..'"J)erirnental Group will serve as a test organ
ization to determine the number and types of personnel that can be 
employed most efficiently by such a unit, thus elimin ating personnel 
and classification problems when additional groups are formed. ( 6) 
Demonstration of guided missiles in the F program. , A s tests of 
new vveapons are completed, the group will demonstrate the improve
ments over older types of weapons as it affects the general AA F 
offensive and defensive program. The new organization will not be 
lacking weapons with which to begin operations. Several missiles 
have been developed and now are ready fo r tactical experiments. 
O thers, which already have been proved suitable fo r combat , are being 
improved upon. 

"The Azon bomb was first used successfully in ·combat by the 
Seventh Bomb Group tmder the direction of Col. Alness in India and 
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REAR VIEW OF REPUBLIC P-84 J ET FIGHTER 

Burma. It proved hig hly successful against bridges. \Vhen Rangoon 
was denied the J apanese as a port of en try, they constructed the 
Burma-Siam ra il way, which served as a vital supply link for the Jap 
forces in Burma. Its conti nued interd iction was a high pri ority task 
for many months. Early in 1945, the Seventh , under the direction of 
Col. A lness, developed a new method of attack on bridges, employing 
the Azon bomb in combination with ordina ry low-level bombing. ·Col. 
Alness requested and obtained permission to use the nevv Azon 
method against that important railway. In pril, 1945, the Seventh 
dispatched a force of 40 B-24 Liberators carrying Azon bombs. Rang
ing up and down the ra ilway for a distance of 200 miles, they de
stroyed 30 bridges, damaged six more, severely damaged the ap
proaches of seven, and caused track damage at fou r other points. 
Statistics on the overall use of Azon bombs on attacks against bridges 
reveal that one bridge was ·destroyed for each fo ur sorti es, a greatly 
increased efficiency percentage over ordinary non-guided bombs. 

"A further development of the Azon bomb completed just before 
the end of the war, was the Razon bomb. Razon, controllable in 
both azimuth and range, was ready for operational use but the war 
ended before it could be used in combat. Other guided missile projects 
include Felix, a bomb attracted to heat, and the Roc, a standard 
r,ooo-pound bomb equipped with television to scan the target and 
relay vital information back to the aircraft. 

"Col. Alness began drawing up plans for the F irst Experimental 
Group late in December. A ll men accepted for the original experi
mental unit will be . combat veterans and will be technicians. As a 
separate unit, guided missiles work is fairly new in the Air Force 
program. It originally consisted of a section of three men under the 
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irways Communications Office serving only in an advisory ca
pacity. s the importance of guided mi ile was realized the section 
wa e..,'(panded to a branch and later to a di Yi ion. The set-up now 
con i t of a Guided lVI i ile Divi ion under Headquarters - rmy 

ir Force and the First Experimental Group, \Y hich i under the 
ir F rces Center a tactical e:"perimental and te ting organi zation. 

1 he pecification and requirement of guided mi_ ile . now ori~i~ate 
with the Divi ion. They in turn, end the pectficat10ns to nght 
Fi ld where xperimental contract are let to ci\ ilian firm s con-

. cernecl. fter the weapon ha been con tructed and te ted it under-
cr acceptance te t at i\T right Field. If accepted there it is turned 
~ er to the Guid d 1i ile Group for tactical e..,'(perim nt . The pres

nt guided mi ile originated with the - · ational Dei en e Re earch 
ommittee. In the fu ture, that function of th L\ F program will be 

th re ponsibil ity of the Guided Mi i1e Di i ion. · 
n March I I946 the ar Department re ealed that experi-

ments "ith ' moon radar' and other devices would be carried on in 
I946. It stated: "Danger of atom bombardment of our great cities 
and indu trial centers by long-range stratosphere rockets ma) be con
siderably lessened if rmy Air Forces' effort to ' track" captured 
. erman -2's by the use of 'moon radar' and other devices are suc

cessful in experiments to be held thi ummer. \tVhi te ands proving 
g round in New M e..,'<.ico will provide a de ert etting fo r tests in which 
the F will pit its 'radar brains against the V -- 's. These rocket 
will be sent treaming 90 miles into the stratosphere by rmy Ord
nance· and tile AAF, in cooperat ion \\ ith the ignal Corps, wi ll at
tempt to plot their course from the moment of discharge to the 
moment of impact. Every known means of radar detection, including 
those devices used recently in reaching the moon will be utilized by 
the AF in an effort to 'keep a finger' on these 3,000-miles-per-hour 
missiles as they ar h across the sky. If this trackincr is successful , 
according to ~F experts, it then will be po sible ~o devise some 
means of _explosJ mg the V -2's harmles ly in mid-air before they can 
reach their targets- probably by interception with 'counter-attack' 
rockets. 

"Officers and civilians from \tVatson laboratories the crround radar 
laboratory of the A ir Technical Serv ice Command' at Wright Field, 
and , if practicable, enlisted personnel from the European occupational 
air fo rce, will man the radar equipment fo r the AAF. In attempting 
to track the rockets in flight from every possible angle, \AF tech
nicians hope to determine which radar devices are best able to trace 
the aerial route of these sky-torpedoes against which no highly effec
tive means of defense no\>v is available. ' means must be found,' said 
Brig . Gen. vVilliam L. Richardson , Chief of the Guided Missiles 
Division, A ir Staff-3, 'to defend our country against a sudden enemy 
rocket attack, and this must be done as quickly as possible. We want 
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to develop a means whereby we can intercept incoming enemy rockets 
in mid-air. We cannot hope to do thi s, however, until we discover a 
method of tracing their course through the sky and predetermining 
their a rc of fligh t. Once we accomplish this, it will be possible to 
design a counterattack rocket which will be controlled by radar and 
will be capable of intercepting the enemy rocket at a predetermined 
point in its course. The Air F orce has been working on rocket defense 
ever since the fi rst German V -2 landed accidentally in Sweden back ir'l 
the A utumn of 1943· 'vVe hope to come to some definite conclusions 
th is Summer concerning radar's abili ty to track these rockets .effec
t ively. W hatever these conclusions may be, the A AF •v. ill go on with 
its research until a way is found to stop the V -2's, either by intercep
tion or by some other means.' " 

U. S. Navy photo 

U. S. NAVY HEADQUARTERS ON GUAM , _ 

The N avy built more than 400 bases after it seized Guam in June 1944 some of 
them. as large a.s an in?u~trial city. This photo shows the headq~arter; of Fleet , 
~dimral Cheste~ W. Numtz, .commander-in-chief, U . S. Pacific Fleet and Pacific . c::; bar~~· ~s ~?me : as m looped area upper right , center, and his offices in 

Ul ng ea mg t e echelon of five dark structures at lower left center. 
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CH PTER IV 

NAVAL AVIATION IN WAR AND PEACE 

Incredible Achievements in Every Over- iVater Campaign of the War 
-The \ ar Strength of aval Aviation-The Navy Dominates 

the Pacific-Combat Sorties- avy . Losses Compared to Those 
of the Enemy-Aircraft Equipment Proves dequate in um

bers and Quality-Secretary of the avy Forrestal'~ Com
ments-Our Aircraft Carrier Strength-Plans for Tech-

nical Developments Explained in Detail-Adm. Ernest 
J . King s Report. 

T H E aviation achievements of the U . S. avy during the war 
were incredibly effective contributions to victory. As the eyes 

. of the Fleet as a striking force leaping out ahead of the war
ships, as an aerial guard ever alert against surprise attack and as 
general utility whenever fast transport was required, Naval Aviation 
hurled men and planes against the enemy in every over-water cam
paign of the w~r, from t~e Atlantic to the M.editerranean and in all 
the island hoppmg campa1gns of the vast Pactfic on the long road to 
Tokyo. At no tin1e anywhere near as large or as numerically strong 
as tl1e Army . ir Forces, Naval Aviation embraced the air arms of 
the Marine Corps and the Coast Guard. At all times, both in general 
assignments and in tactical deployment, it was part of the overall 
organization structure of the Iavy. Its activities generally were so 
merged with surface operations that they were as one, by and large, 
as for example, the air attacks that preceded landing operations or 
the air battles that took place incident to the clashes beh<veen giant 
ships. In the Army, this was termed ground cooperation, but in the 
Navy, whether on land or sea or in the air, it was naval operations. 
On the other hand, the highest authorities in the Navy agreed that 
aviation had become a major consideration in the naval establishment, 
a fact developed elsewhere in this chapter by Secretary of the Navy 
James Forrestal and Adm. Ernest }.1King, whose brilliant record as 
chief of all naval operations during the war will live in history. The 
complete statistical tables on Naval Aviation in the section Flying 
Facts and Figures also will show the magnitude of the task performed 
by our Navy airmen. 

At no time during the war did Naval Aviation personnel reach 
the half million mark. When the Japs struck, at Pearl Harbor on , 
Dec~ber 7, 1941, there were available for aviation duty 7,724 officers 
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and 21 ,678 enlisted men . including 6 961 offic r and 1-,6- 2 enli ted 
men of the Navy, 679 officers and 5,788 enl isted men of the l\Iarin 
Corps and 8-1- officers and 268 en li sted men of the oa t Gua rd. \II 
told , there were available only 5,900 officer pi! ts and 8 -o enl i ted 
pilots including 5,225 officer pilots and 774 enli sted pil ot in the avy , 
6ro officer pilots and 49 en li ted pil ots in the. !farine Corp and 6: 
officer pilots and 27 enli ted pilots in th oa t uard. How the 

Tavy succeeded in training ne' personnel and developing trength 
steadily from Pearl Harbor to V-J Day- de 1 ite the tback and 
losses early in the war-is one of the m . t fa cinating chapter of the 
entire conflict. No other naval organi zat i n attempted it n the ca le 
of the avy program. It was excell ed numerica lly on! · by the \rmy 
Air Forces. 

The avy's development of it a \ iation branch n v r ,,.a · relax d 
until the J aps surrendered . In Atwust, 19-1-5, Naval viation had a 
total of 437,524 personne.l, '' hich included 93, roo officers, 60.273 of 
them pilots, and 344.424 enli ted personnel, 474 of them pil t . The 
first women officers in merican hi story to perform duti e as part of 
a military air crew were 8o officers of the v\ ave designated a naval 
air navigators in June, 1945. 

Of the total aviation personnel a t the end of the war, 77,233 were 
avy officers, including 49,615 pilots, and 2-1-9,177 enli sted personnel, 

335 of them pilots. The Marine Corps had 109,527 aviation personnel, 
including 15,385 officers of whom 10,224 were pilots, and 94,142 en
listed personnel with 46 pilots. Th e Coast Guard had a total person
nel of 1,587, with 482 officers, including 434 pilots, and r , ro5 enlisted 
personnel with 93 pilots. 

The Navy trained 6,610 g raduate pilots in 1942, 20,842 in 1943, 
21 ,067 in 1944 and 7,147 in 1945-a total of 55,666 pilots. It trained 
28,087 enli sted. personnel in aviation ratings in 1942, 70,637 in 1943, 
72,945 in 1944 and 24,490 in 1945-a total of 196,159 aviation spe
ciali sts trained in the enli sted grades during the war. There also were 
thousands of othe~s, including officers, trained in navigation and 
other general aviation duties. 

The excellent training given to Navy airmen produced fine results 
in action against the enemy. A rtemus L. Gates, Assistant Secretary 

. of the Navy for Air, in his report of June 30, 1945, stated that "more 
than half of the (German) submarines sunk by the Navy were sunk 
by naval aircraft," and further on in his report, "Because of the con
tinuing high quality of naval aviators combat losses have remained 

. ' . 
constantly small and con~istently under the expected . attrition rate. 
Of those pilots forced d0wn, approximately 65 per cent are saved. 

"By the early part of this year, we had complete ·domination of the 
air in all naval theaters of operation in the Pacific," reported Mr. 
Gates, "from our own vVest Coast and that of South America to the 
East Indies, to China, and up to the very door of Japan. At this mo-



L VIATI O N I N R _ D P E CE 159 

ment (June . 19r ) Nan ea rch and patrol planes are operating ov~r 
th uth hina ea. 1· a t China Sea Yellow ea Korea, the Sea 

f Japan. the Inland . a . the southern approaches to the home islands, 
and O\ er the I uril e t the north . The battle fo r tl1e control of the 
a ir over Japan it elf i under way. In the ir tual elimination of the 
Japane ca rr ier-ba e I air force and in the decimation of the J apanese 
_ rm and r a' y air f rc . more than 17 ooo enemy planes have been 
de t rO) eel ince Pea rl Harbor by avy and Marine planes, against 
Fleet c mbat lo e of approximately 2,700, a combat ratio of better 
than 6 to I. P rel iminary fi ure fo r the fir t quarter of th is year indi
cate that approximately - · oo J apanese aircraft were destroyed by 
F ie t plane agai n t combat lo e of about 300, a combat ratio of over 
9 t I . T he mo t recent campaign that fo r the possession of Okinawa, 
ha be n the mo t inten e of any so fa r encoun tered. From the 
b ginning of the campaign in mid- i arch up to and into June, more 
than 3 7 00 enemy plane were destroyed by avy and .r iarine units ; 

46o by our Fleet anti-ai rcraft gunners, 457 by Marine pilots of the 
Tactical Ai r Force _,6os b · carrier-ba ed aircraft, 2 16 in the course 
of suicide tactic . and 3 by patr ol planes. avy and lVIarine airborne 
combat los es amounted t mo re tl1an 6 -o · a combat ratio of approxi-

U. S . .Navy pnoto 

THE BATTLESHIP MISSOURI 

T his photo was taken -a t the time the J apanese signed the surrender documents on 
boa rd the battleship. T he two planes a re Curtiss SC-1 Seahawks. 
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mately 6 to r. O ur a ir-sea team wi_ll undoubtedly meet even sti fier 
tests as it p rogresses to the home Islands of Japan, where we can 
expect to encounter inc reased ~se of the Kamikaze Corps . suicide 
pilots, who attempt to crash the1r ~l~nes or Baka bombs agamst our 
ships, as well as increased use o_f SUICide boats, suicide swimmers, and 
similar tactics born of desperatiOn. o far, however, no fa st carrier, 
battleship, or cruiser has been sunk by J apanese suicide tactics al
though extensive damage has been done. The extent and diversity of 
our naval ai r power now at the gates of J apan may be measured by 
the fact that more than 26,ooo aircraft of all types were deployed to 
the Fleet in 1944, a number nea!·ly one half of all avy aircraft buil t 
since P earl Harbor. This accelerated delivery to the fight ing fronts is 
continuing this year, and improvements in the operational perform
ance of all types of airc raft have been and are being accomplished. 
New models are either in p roduction or on the way. 

" Our ca rrier fl eet now app roximates roo aircraft carriers of all 
classes-27 of them of the 'fast ' or 'first-line' type . Another 69 are 
of the escort class now p roved effective as combat types in close sup
port of amphibious operations as well as in anti-submarine '' arfare. 
In addition, we have two of a new class of carrier , the battl e carrier, 
which have recently been launched; these are the 45,000 ton carriers 
representing the m ost formidable vessels of their type afloat. O ur 
carrier tonnage, exclusive of more than 150,000 tons of seaplane 
tenders, now approx imates 1,250,ooo, and it is the largest single 
portion of the total combat N avy tonnage. The aeronautical naval 
shore establishment supporting N aval Aviation now represents, in 
terms of investment, one and a third billion dollars in contrast with an 
investment of a quarter of a billion dollars at the start of the " ar ,· and 
this in spite of the reassig nment, consolidation, or decommissioning 
of some stations in the interest of economical and efficient employ
ment. The number of naval air stations has grown from 43 in 1941 
to T77 at the present time, when our shore construction program is 
virtually concluded." 

Naval Aviation, the official statistics show, made a total of 283,755 
combat sorties during the war, nearly all against the J aps . 1 he 
carrier-based aircraft made 2,673 sorties in 1941-42, 5,129 in 1943, 
68,807 in 1944 and 70,166 iiT 1945. The N avy's land-based planes 
made 2,604 sorties in 1'941-42, r6,145 in 1943, 66,915 in 1944 and 
51,316 in 1945. Garrier-based planes thus made 146,775 sorties while 
Navy land-based planes made 136,980. 

Together, they destroyed a total of 15,503 enemy planes. Carrier
bas~d planes shot down 382 in 1941-42, 300 in 1943, 3,296 in 1944 
and 2,499 in 1945, a total of 6,477. Land-based planes of Naval Avia
tion shot down 476 enemy planes in 1941-4:?, 939 in 1943, 728 in 
1944 and 662 in 1945, a total of 2,805. The combined total shot down 
by carrier-based aJ?.d land-based planes was 9,282. Our carrier-based 
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plane al o de troyecl -. 9 enemy plane on th around or water or 
aboard carrier . and a -y lancl-ba eel jlane troyed .., _ on the 

urface a combined total of 6 __ r. . 
N a' al viation lo e . the official tati tic hov '·ere relati ely 

low throughout the war. \i\ hile the fighter and, float plane from our 
surface craft hot clown r 79 enemy plane in 1941 -4-2, ou r carrier
ba eel bomber hot clown 203, making the total of 3 - · Our lo e 
were I 14-a ratio of .., ·-+ enemy plane to one of our . Jn I943, ou r 
hip-ba eel figh ter and float plane- hot clo,,-n I69 enemy planes 

and our hip-ba eel bomber hot clown 13 r a total of 300. O ur 
lo e w re only 34-a ratio of .8 to I in our favor. In 1944, the 
nemy Ia t - 396 planes in aerial combat '" ith fighter and float plane 

from our hip and goo other in combat with our hip-ba eel bomber , 
a total of ,296, again t our lo of I 4-a ratio of 17.9 to one. In 
1 45 aerial combat ' ·ith fighter and float plan s from our ships co t 
the enemy r .736 beside 763 lo t in aerial combat with our ship-based 
bomber . a total of 2,499 aaain t our lo of LO-a ratio of _o.8 to 
one. The averaue ratio for the war wa 14.3 to one. 

Land-ba eel fighter and float planes of a val \' iat ion knocked 

U. S. Navy photo 

R YAN FIREBALL FIGHTERS ON THE RANGER 

Navy F ighter Squadron ' fi6 warming up F R -r planes on the carrier prior to train
ing fi igh ts. 
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down 283 enem) plane in 1941--1--· Na ·y land-ba eel bomber 
broug ht du \\"n 193. maki ng a t tal of 476 again t ur lo of I -2-a 
ra ti o of 3.1 to one. Jn 19-l-3 · the fighter brourrht do\\'n 762 and the 
bombers 177 a tota l of 939 again t our lo of 199- a ra tio of 4-7 to 
one. In 1944. our fighters hot do\\"n 63 - , our b mber 93, a total of 
728 against our loss of 77- a rat io of 9 ·5 to ne. In 1945, it wa 367 
enemy pla ne · to our land-ba eel fi ghter and - 95 t the land-ba eel 
bombers, a t ta l of 662 aga in t our I of - 6- a rat i of 2 - . .- t ne. 
T he average rat i f r the \\"a r, f r our land-ba eel )lavy plan s wa 
6.2 to one. 

T otal enemy los es in aeri a l c mbat as c mpared t our Na\ y 
planes shot down were 858 aga in t our 266 in 1941-42-a rat io of 
3.2 to 01i.e. In I943, it was 1,239 enemy to our 233- a ratio of 5·3 to 
one. In 19-1-4, it was 4,024 enemy to 261 of urs- a ratio of 15-4 to 
one. In 1945, it was 3,16 1 enemy to our 146-a ratio oE 21.6 to one. 
T he total of 9 ,282 enemy planes ·hot down during the war as com
pared to our loss of 906 in aeri al 'combat \\·as a ra tio of 10.2 to one, 
which i a fin e testimonia l to our airmen and thei1· equipment. 

'vVhile we lo t only 906 Navy planes in aerial combat durin cr the 
war, we lost 1,980 to enemy anti-aircra ft fi re, and our operati onal 
losses added 1,345, to make a g rand total of 4,231 planes lost during 
283,755 acti on sorti es. T he complete tabl e in the section F lying Fact 
and F igures contain s a breakd ovvn of so rti es and losses by years and 
by types of pla ne. 

N aval Aviation, the record s show, had readily available all the 
planes and other equipment that it needed throughout the war. Secre
ta ry of the Navy Forresta l, in hi s 1945 report , stated: "The extent of 
naval air power is demonstrated by the fact that by mid-1945 about 
I 1,000 planes, including_ planes in pools and in transit, were deployed 
in the Pacific. To channel the requi site aeronautical resources in the 
most practical and efficient manner, the ' Integrated Aeronautic J\!Ia
terial P rogram' was created , assuring a steady flow of planes and 
related aeronautical equipment to the Pacific. New combat planes 
were arriving off O kinawa within three months after leaving the fac
tory . The average age of N avy fi ghters in the Pacific was cut in half 
dming the 12 months ending in June, 1945. Supporting the Fleet as 
well as Naval Aviation, the Navar Air Transport Service flew nearly 
104 million miles clming that period. Along with constant improve
ments in production 'know-how,' technological progress made rapid 
strides. A mong the more notable achievements were jet-assisted
take-off propulsion (JAT O ) , the successful application of rockets to 
aircraft, improvements in radar, the development of 'mock-up' train
ing devices, new equipment and technique in air-sea rescue and the 
development of j et-propelled aircraft. After 12 years of experimenta
tion in which the Bureau of Aeronautics took part, the first success
ful anti-blackout suit was produced for combat in 1944. As a result 
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of continued r ea rch and development, by the middle of 1945 the 
Cor air and Hellcat n ight fighter had e tabli heel themselves among 
the a\ y's air ' eapon . The fir t few R) an F irebal ls, utilizing one 
engine and one j et, had b en deli ered to the ..!. a' , and the :MeDon
neil FD-I P hantom fighte r with two jet '' a under procurement. 
Production of the Grumman two-enuine Tiuercat wa rising; as the 

a')' wifte t and mo t powerful fighter, the Tigercat could climb 
teeply at more than a mile a minute and carr · two ton of bombs. 

The on-hand trength of the Na,al air force O' re\\ fro m I 74I service 
plane on July I, I940 to more than 39.700. Moreover, ·the average 
wei ht of new p lane increased from 2 740 pound in 1940 to 7,140 
p unci in the fir t half of 194,.. . The a') accepted fo r all · users 
13 "' OO ·aircraft in the fir t half of I945 compared with fewer than 
10,000 during the entire year following Pearl Harbor. Of th~ total of 
o .)oo plane accepted b the Navy in the five years which began 

with July 1940 Lend-L ease recei eel 7, -oo and the . \F more than 
6oo. hile the number of naval plane lo t in the O kinawa campaign 
woull have required eight month to p roduce in I94I, those losses 
amounted to only 12 day output at the production rate of June, 1945." 

\t the time of Pearl Harbor the Na\') had 5,233 aircraft on hand 
and 3 499 acceptance . Bebveen July, I940 and ugu t 3 r r9r, 
i a al viation received a total of 73 7II airplanes, including 56,69 -
combat planes of "hich 1,6 3 \vere heavy bori1bers, 4,693 were me
dium bombers, 20 703 light bomber , 27,163 fighters and 2.453 were 
reconna issance planes. The re t included 2,702 transports , I3 ,859 
trainers and 455 communicat ion planes. 

n ovember 30, 1945 the Navy had been able to make a fairly 
accura te survey of its remaininu flyinO' equipment. It hacl 32-410 

U. S. Navy photo 

THE VOUGHT F4U-4 CORSAIR FIGHTER 

Here it is shown landing on the new battle carrier Midway. 
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planes on hand and r6,.393 acceptances. They included 22,0 o combat 
planes on hand, of wh1ch 10,320 were fighters; 3,441 scout bomber , 

4 320 torpedo bombers, 819 scout ob ervation, 855 patrol four- engine 
l~nd bombers, 865 two-engine land bombers, 30 four-engine fl ying 
boat bomber and 1,430 two-engine fl ying boat bombers. The Navy 
also had 15,246 combat acceptances including 8,r8g fighter , - ,039 
scout. bombers, 2,968 torpedo bombers, ·539 scout observati n, 4 
four-engine land bombers, 525 two-engine land bombers and 500 two
engine flying boat bombers. 

The avy also had 193 four-eng ine tran ports on hand and 106 
acceptances, 707 two-engine land transports on hand and -6 accept
ances, 852 med ium utility planes on hand and 31 4 acceptance , r,o 5 

' light utility with 236 acceptances, and 7,388 trainers on hand with 435 
acceptances . 

The Navy lost during the war the carriers Hornet, Lexington, 
Yorktown and Wasp, the light c;arri er Princeton and the escort car
riers Liscome Bay, Block Island, Gambier Bay, t . Lo, Ommaney 
Bay and Bismarck ea. It had left, ready fo r service in any part of the 
world, ro6 carriers, as shown by the tables in the section Flying Facts 
and F igures, with combined complements of 4,550 planes. 

After the war, the avy did not relax its efforts to maintain its 
aviation technically abreast of other air powers which were carrying 
on developments with utmost secrecy. In 'larch, 1946, it sent to the 

. A rctic a task group, headed by the M idway, one of the three new 
45,000,-ton battle carriers, to conduct exacting cold weather operating 
tests and research into requirements for aircraft operations in the 
frozen North . 

An official Navy announcement some months after the surrender 
of Japan contained this encouraging comment : "Research in Java! 
Aviation, which enabled the avy to keep vital distances ahead of the 
enemy during the war, will be continued in peacetime experiments in 
1·adically new types of p iloted aircraft, related aircraft of all types, 
methods of propulsion, fuels and aerodynamic principles. The Navy 
is v igorously pursuing the development of jet-propelled aircraft, pilot
less aircraft and guided missiles. WitlJ. improvc;ments ·in the turbo-j et . 
engines now in sight, and with high speed a prime characteristic of 
a fighter airplane, future Navy fighters probably will be jet-powered, 

·possibly with rocket assistance for short bursts of extremely high 
speed. A lso of g reat promise is the composite power plant, a com
bination of conventional reciprocating engine and jet. This is par
ticularly effective for dive-bombers, torpedo bombers and long-range 
patrol land planes. A transition arrangement, it is probable that the 
ultimate· in these categories 'will be the gas turbine driving a propeller, 
rather than the pure turbo-j et. A completely new field of propulsion 
is being investigated in the realm of guided missiles. Power plants to 
give supersonic speeds of more than 700 miles per hour are under 
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tudy. R e ojet , ramj et liquid-jet and turbo-j et are ie, ed with 
favor by aval aviation planner . 

" n e."X: tensive pilotl es aircraft p rogram was already underway by 
V -J Day. ucce ful developments' hich can now be revealed include 
devices with the odd mimes of 'glomb 'Gorgon' and 'Gargoyle.' T he 
'glomb ' or g lider bomb, carrie a 4,000-J?ound bomb and can be ~owed 
by a aV) fighter plane in fully autom~bc tO\· . V..Then rel~s.ed , It can 
be directed into a target through rad1o control and televiSIOn. The 
Gor O"on i a jet-propelled mi ile "'hich can be carr i ~d by a bomber 

and ~ent into an enen1 aircraft by radio control or by it own auto
matic target- eelci nO" device. The 'Gargoyle, al o jet-propelled, car
r ies a I ,ooo-pound armor-piercing bomb which when released, 
automatically eeks and coll ide \vith a hip target. s early as 1940, 
ucces ful demon t ration of pilotle aircraft had been made with a 

torpedo plane '' hich wa rad io-controlled and televi ion-directed from 
a control plane r o miles distant. It launched the 'O"host' plane's tor
pedo square!; into a maneuvering de trO) er. imila rly, a dive-bomber 
, a made to plunge through the center of a moving target. , F rom 
the e experiments everal type of a ault drone were developed, a · 
number of which were u ed again t the Japane e ba e at Rabaul. 

T he u e of pilotle airc\aft a! o ha been important in the ad
vancement of tl1e de ign of piloted plane . bi lity to transmit test 
data to a control tation on the g round or in another plane ha enabled 
test engineers to obtain data under fl igh t cond it ion which it would 
be impos~ibl e to set up in a wind tunnel, and at peeds approaching 
those '" hich would be expect~d to produce structural failure or inju ry 
to the pi lot. T he pi lotless aircraft of tl1e future, controlled by elec- ' 
t ronics, will 'home' electronically on it target. E lectronic 'brains' 
will g uide the counter-missile with preci ion. O ut of re earch and 
development programs will come airborne radars which can initiate 
defense, and automatic circuitry v ·hich instantly can r elea e th~ - air
borne counte1'-missile. Man will be too slow for combat of the fu tu re, 
out man s mind can devise the defense. 

"The Navy's Bureau of Aer nautic , 'vhich ha the overall respon
sibility fo r research, development and t ting of new aircraft and 
equipment, will lean heavily upon electr onics for future offen ive and 
defensive weapons. It will have the a si tance of the ayy's new 
Office of R esearch and Inventions, which already has initiated .the 
enlargement of the airborne electronic facility at the Naval Research 
Laboratory. Approximately 25 per cent of the efforts of this vast 
Iaborp.tory and its eminent technical and scientific personnel will be 
directed toward airborne electronic developments r equired for the 
particular purposes of Naval Aviation. 

" The Bureau of Aeronautics and the Office of R esearch and In
ventions had by the war's end , perfected electronic listening devices 
which were dropped from aircraft over wide areas of the seas. The 
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lurking enemy ubma rin e. in turn, . tri ed t? li ten. electronically for 
searching aircraft . . T he :.:a v~ retail a ted mth a tn~ky r~dar gadget 
wh ich convinced the subrnanne that the approachmg a1rplane wa 
really departing. T hen came the under\\"ater in take .valve which en
abled the ha rrassed sui to hi de below fo r I nger pen ods. The Navy 
increased the sen itivity of its rada r to detect even thi mall object. 
I t was a losing ga me for the submarine, fo r the cooperation of . meri
can scienti sts and Navy planner alwa) · kept ne tep ahead of the 
enemy. 

"Naval combat 1 lanes are equi pped, as apr ropriate, \\"ith uch 
items as complete electron ic ystems fo r :arch1ng ut target , a cer
ta ining whether they are f ri ends or enem1e , bombing through dark
ness and zero visibility, denying the enemy effecti ve use of his O\\"n 
radio and ra Jar, communicating reliably, and nav igating back to ba e 
under all-weather condition . A pat rol bomber, for example, now 
carr.ies more than 27 items of electronic equipment " eighing nea rly a 
ton. By far the most importan t airborne electroni c equipment in the 
fi rst two years of the war was the 'Daker' radar. T he Naval Research 
Laboratory had developed thi s fi rst A merican airborne radar, and 
production had been ini tiated prior to the war. Some 30,000 of these 
·Daker' radars were used 1 y 1\aval aircraft, many of wl1 ich saw serv
ice in the patrol of th e night seas of the South\\"est Pacific. Even at 
Guadalcanal th e ra iding J ap pilots found the night offered no safety 
if a Navy plane happened to pass within 40 or 50 mil es. 

"Utili zing new electronic tools, avy pilots rapidly learned to pick 
their way between islands, to 'home' electronica ll y on the carrier, to 
use the radar altimeter fo r safe approaches and low fl ying, and to 
identify friend or fo e. As a consequence, electronic equipment was 
produced and men thoroughl y trained to accompli sh attacks on ship
ping and shore installations through complete cover with rockets, 
bombs or torpedoes, as a daily occurrence. 

"Electronics was not the e-xclusive proper.ty of the allied powers. 
vVith German assistance, the Japanese frequently countered aircraft 
with radar-controlled searchlights and anti-aircraft fi re. Allied 
counter-measures were quickly developed: On Navy raids over Japan , 
drifting Christmas tree foi l, termed 'wmdow,' or special jamming 
equipment, persuaded the perplexed J ap to shut Clown his radar for a 
trouble check. Too late he found hi s radar was still working. It was 
simply jammed, but his airfield was in smoking ruins by the time he 
discovered that fact. 

"The Navy also pioneered in night fighting and by mid-war was 
rapidly producing the war 's only single-place night fighters, which 
made night carrier operation possible. The ingenious night fighter 
r"':da~- maintains a search over a large .sector of ~he forward night sky. 
P 1ckmg up any enemy plane at five mt!es, the pilot is able to close and 
fire a t hi s unseen enemy with deadly accuracy. The . vision and drive 
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f the late ice \elm. J ohn . i\lcCain wa applied to the introd uction 
of carrier night operation . T h re ult were apparent in the later 
ta k fo rce operation particularly at kinawa. In one nine-w ek 
period 91 enemy aircraft were pia heel b · :\a, y nirrht fighter al ne. 

' ·Earl) in the war, the ?\avy initia ted an innovation in communi
cation for aircraft. The Bureau of \ e r nautic moved out of the 
cu tama r) long wa e into ultra-high fr quencie which the Jap ne,·er 
nt red. There the Na,y fli er enj oyed real pri ,·acy . n example f 

the I zen of other elect ronic de,·ic p rod uced for pecial purpo:e · 
i the rada r corner reflecto r developed to pro,·icl~ f r the long-range 
detecti n f tin) life raft the ccupant f which mi ht therwi e be 
Jo t . 

·F ire contr I i one of the mo t vital part of the aircraft arma
ment in tallation. pan it hinge the ucc - o r fa ilure of the mi ·inn. 
I t m u t be completely integ rated t pei-mit effectiv u e of any 
weapon carried and to a\ icl duplicati on·. 1\I r m· r . extrem ac
cu raC) under any '' eather condition . throuah ,·erca -t and at ni rrht. 
is ita!. tem to achieve the e end automatically. and to fly the 
a irpla ne and fire or r elea e the w apon at preci eh· the c rrect mo
ment and position, are being developed . Prot cti,·e armor wi ll be 
improved balli t ically, and the u e of m ateria l. other than teel. w ill 
be tud ied. Empha i v. ill be placed upon protection aga in t frarrmen
ta tion , becau e the universal u se of proximity fu e can be expected 
to increa e the hazard from anti-aircraft burst . 

"Continual r efinement are bein a made in the . -o-cal. gun, ac
knowledged to be t he .be t a ircraft gun u eel by any air force. The 
eventua l need fo r a better g un a l i bei ng antici pated . Larger cali 
ber g uns are under cle, elopment. 1\fuzzle vel ocitie- . ra te of fir and 
damage effect ' ill be increased g reatly. I n particular. O' Un · " ·ith no 

CURTISS NAVY HELLDI ER, SB_C-5 

Lates t model of the powerful Navy dive bomber produced a t the Curtiss-Wrigh l 
Columbus, 0., plant, had over 35 major changes over the "dash fo ur" model and 

was the last to be assigned to ca rrier duty in the wa r against J apan. ' 
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recoil and of re de ign offer gr at 1 r mise. The airplane 
structu ra l weight n c ita ted by present typ s f guns could then be 
reduced considerabl y. , mmun it i n feed :y tem ca e and link ejec
tion sys tems and ad ju table m unts \\"i ll I e improved to keep pace 
with the devel pm nt of the g un . 

"A ircraft r cket · came into u e during the recent war. In a re
markably short ti me, thi s device has become a ,,. ap n f major im
portance. Its tremend us p sibi li ties will be expl ited fully b 
future development program , a will other expl ive 'pay-load f 
the airplane. 

" One of the closely g ua rd d seer ts of the war was the u e of cata
pults for launch ing a ircraft fr m all classes of ca rrier . O n the rela
t ively slow e ca rt ca r ri ers, thi practice alone mad po ible th 
round- the-clock opera tion of heavqy loaded bombers which so effec
tively removed the courge of the erman ubmari ne in the tlant ic. 

imila rly, on the la rge carrier , all types of a irplane were launch d 
J:)y catapul t a a routine mean s of faci li ta ting fli ght perat i ns. 

"Mechanical launching i expected to be essential in the future for 
take-off of piloted or p il otless a ircraft from shi ps because of high 
speeds and heavy load . F uture development of improved launching 
equipment for hipboard use,· th erefore, bec01ne a vital nec~s ity . 
Launching eq uipment will stress light weight, dependability and sim
plicity, but will have launchi ng speeds, launching rates and capaciti e 
in excess of anticipated airplane requirements. Development of th i 
equipment will contin.ue through a research program which includes 
the exploration of new and rad icall y diffe rent mechanical processe , 
various types of energy sources and extensive testi ng. T he aircraf:t 
carri er is of great value as it supplies i:ts own offeqsive and defensive 
planes, and is a self contained base. T his mobile base must and will 
be complemented with a ircraft capable of carrying the most modern 
implements of -vvar. They m ust be designed to meet and destroy op
posing aircraft whether ship or shore-based. The ship which ' carrie. 
such planes must have facilities which . permit the operation of con
ventional planes or future designs of the pilotless type. 

"At present the conventional r eciprocating engine is competing 
vigorously with its newer rivals, the turbo-jet and the propeller
d riving gas turbine. A lthough the gas turbine for· jet propulsion offers 
the possibility of flight speeds now unattaiJ:!.able by aircraft powered 
by r eciprocating epgines .driving propellers, the pure turbo-j et engine 
is not yet developed to the degree of reliability found in the reciprocat
ing eng ine. T he gas turbine driving a propeller is of utmost interest 
fo r Naval applications because of its potentialiti es for balanced high 
performance, exceeding the turbo-jet in fuel efficiency and take-off 
perfo rmance. 

"Improvements in p ropellers, power plant accessories, and the 
various systems essential to the operation of the power plant must 
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keep pace wi th the progre in ai rcraft engine Developments in the 
fuel y tem, carburetion ignition and lubrication ystems permit 
operat ion of aval aircraft up to 40 ooo feet without malfun ctioning. 
Power plant control produced during the war aovern and limi t power 
application to prevent inad ' erten t damaae to the engine \\ ithout dis
tract ing th pilot duri ng combat. ' Vater injection permit the pilot to 
obta in greatly increa eel engine po\\ er for hart p riocl under combat 
condition . Thi fea ture alone greatly improved tl1e military effec
ti v ne of combat aircraft. The per fection of e.' r.hau t flame damper 
preven ted a ircraft detection from othen ·i e read ily vi ible- exhau t 
flame during e...·d en i e night operation . N ew feature have been 
added to propell er uch a c n taot peed . fea thering and reverse 
pitch with the pr peller performing ome of the function on an air
plane in th air wh ich the gear hift, clutch and brake perfo rm on an 
aut mobil . 

'The gl bal nature f a al' arfare al o has re ulted in .imr ro e
ment to th a ir induction and other power plant ystems for sati fac
tory opera tion of aircraft under e.-..;:treme ' eather conditions, ranging 
from a cl ert and torm to t ropical humidity to arctic ice and snow. 

ooli ng f the power plant under all condit ion i one of the major 
probl m of tl1e airplane manufac turer. Refinements in the engine 
cowling, ducting and .finning and development of e.-::haust ejector 
cooling ha\ e lved these problems to a great e.-..;:tent while the cooling 
drag ha been reduced at least 75 per cent in tl-ie Ia t few years . This 
is refl ected directly in increased ai rcraft performance. 

"The avy post\ ·ar development program in reciprocating en
gin . turbines, and turbo-jet will produce engines fo r aircraft with 
t p peecls below the speed of sound while other Navy programs fo r 
special type of jet propulsion and rocket-as ist gi e promise of reach
ing spe d - above the speed of sound. F uture plans provide fo r con
tinuing development of improved equipment fo r pilot afety, and the 
development of search procedures to insure early rescue of air crews 
fo rced clown at sea. L ikewise research must go forward aagressively 
in the field of pr otection for fuel and oil system . b 

"As one of the pioneers in the use of light alloys for the construc
tion of airplanes, the Iavy does not propose to relax its leadership in 
this field . R esearch will continue for lighter weight , higher strength 
and corrosion-resistant alloys, and improved fabricating processes for 
the construction of airplane structures. The development of 'sand
wich' type materials, i.e., materials with wood or plastic cores and 
high strength alloy outer faces, is well under way. The high and uni
form rigidity in relation to weight and the aerodynamic smoothness of 
parts fabricated h om them make these materials an interesting pos
sibility for use in the consideration of future high performance air
craft. In addition , research is in progress toward the availability of 
heat resistant alloys necessary to t11e efficiency and increased life of 
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eng ine opera ting on the j et principle. Th extremely high tempera
tures developed by j et eng in e ma) even re ult in the development 
of entirely tJ ew and di ffe rent metal than tho e now availabl .·' 

T hat part of f\ lm . K ing's repo rt d aling \\ ith Kava! Jhiat ion 
foll ows : 

" T he epic advance of our united forc e acros the va t Pacific . 
westward fr m Hawai i and northward f rom ew uinea. to the 
I hilippi nes a nd to the ho re f J apan, was spea rheaded by NaYal 
Aviation and clo ely upported by the power .of our fleet . In the e 
advances, some of the teps exceeded 2,000 mil e and the a aulting 
troops often had to be tra nsported fo r much g reater eli tances . The 

r avy moved th em over \\:ater, landed them and uppm·ted them in 
g reat fo rce at the b ache , kept them suppli ed and , particul a rly at 
O kinawa, furni shed a ir cover during weeks of the criti cal fi ghting 
ashm·e. T he outstandi ng development of thi s war, in the field of 
joint undertakings, was the per fec tion of an: phibious operations, the 
most difficult of a ll operati ons in modern warfare. O ur success in a ll 
such opera ti ons, from Normandy to O kinawa, involved huge quant i
ti es of specia lized equi pment, exhaustive study and plannin rr, and 
thorough training as well as complete integration of a ll fo rces, under 
unified command. 

"The final phase of the Pacific naval war commenced with the 
assault on I wo Jima in February, 1945, closely foll owed by that on 
O kinawa in Ap ril. Tliese two ,posi ti ons were inner defens es of Japan 
itself; th eir capture by U nited States forces meant that the heart of 
the E mpire from then on would be exposed to the full fury of attack, 
not only by our carri er a ircraft but a lso by land-based planes, the 
latter in a streng th compa rable to that which had wreaked such 
devastation against the better protected and less vulnerable cities of 
Germany. A fter O kina\va was in our hands, the Japanese were in a 
desperate situation, which could be alleviated onl y if they could strike 
a counterblow, either by damaging our fleet or by driving us f rom our 
advanced island positions. The inabi_lity of the Japanese to do either 
was strong evidence of their increasing -impotence and indica ted tha t 
the end could not be delayed . long. A s March opened, fierce g round 
fighting on I wo Jima was still in progress. The front line ran roughly 
parallel to the short axis of the island, the northeastern third of which 
was still held by the enemy. Our right flank (4th Marine Division) 
extended inland from the beach just beyo'nd the east boat basin and 
faced th e enemy's skillfully prepared defense positions in steep and 
rough terrain. which made progress difficult; our left flank (5th 
Marine Divisi on) rested on Hiraiwa Bay directly across the island ; 
in the center the 3rd Marine Division had pushed a salient along the 
central Motoyama plateau to occupy Motoyama village and the near 
end of Aii·field No. 3· By nightfall of March 2, this last airfield and 
the whole of the Motoyama tableland were under our control, leaving 
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the enem) in po e ion of a dimini bing horse hoe-shaped area 
f rinO' ing the northea tern end of the i land. irfield I o. I for some 
day had been in u e by light artiUery spotting planes, but on farch 

it came into it own when a B--9 after a tri ke against the Japanese 
mainland , made a ucce f·ul fo rced landing at Iwo J ima. More of 
uch land ing follO\ved as the tempo of a ir strike against Japan was 
tepped up. On "f\Ia rch 6 the fi r t land-ba eel fighter planes came in, 

made patrol flight the fo lio\ ·ioo- da ·, and relieved car rier aircraft in 
clo e upport of troop on the third da after arri al. Airfield o. 2 

\\"a operational on fa rch I6. 
P roo-re du ring the fir t week of l\Iarch \Ya slow despite dai ly 

a rtillery p reparation supplemented by na' a! gun fi re and air strikes 
before each g round attack. On the nio-ht of ia rch 7-8 the 4th fa rine 
Div ision killed about I ooo enemy troop who ha organized a major 
infi ltration . ub equently the re i tance to our attacks diminished 
ome\\·hat and duri1ig th ne.:d three day ~ontrol wa secured of all 

the ea tern coa tline to a eli tance of approximate!) 4 ooo yards south 
of Kitano Point at the northea tern e.'..-tremit of the i land. On March 
I6 the northv ·e t shore had been reached and :E itano Point -isolated . 
M uch mopping up remained to be done particularly of a small stub
born pocket of re i tance in one of tl1e rugged gulches running south
VI est to the beaches from I itano P oint· but on farch I6 all organized 
resistance wa declared enoed, and the 4th Marine Division started 
re-embarking. 

"The capture of the island had taken 26 da) s of actual combat ; O\ er 
zo,ooo enem) t roops were destroyed · and our casualties ashore, as re
ported on farch I7 were 20,I96, of whom 4 305 \\ ere killed in action. 
T he diminutive size of I wo J ima and it general barrenness, lack of 
natural facili ties and resources hould lead no one either to minimize 
the importance of capturing it or to deprecate as unreasonable and 
unnecessary our heavy lo ses in doing so. It was important solely as 
an air I ase, but as such its importance wa great. Jot only was the 
pressure of air attack by our Marianas-ba ed B-29s materially in
tensified by the availabi li ty of I \ o for topping them off with fuel and 
fo r supplying them with fighter cover from 'there on, but also there 
was an increase in combat effectivenes of the B-29s due to the 
heightened morale of personnel, heavier bomb loads and decrease in 
abortive fl ights. T here was, moreover, a substantial saving in valuable 
li fe in the number of B-29s which vvould have been shot down over 
J ap~n had there been no fi ghter cover, and iti. the number which would 
have been lost at sea had I wo Jima not been available fo r emergency 
landings. It is estimated that the lives saved through this latter factor 
alone, subsequent to the capture of I wo J ima, e.'Cceeded the lives lost 
in the capture itself. T his loss of life during the capture resulted in
evitably from the strength of I wo Jima as a defensive position and 
from the readiness of the enemy. I either strategic nor tactical sur-
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prise was poss ible in our landing since, with Luzon and the iarianas 
in our hands, the seizure of sofn e point in the anpo Shoto chain wa 
obviously our next move, and I wo Jima was by its location and the 
character of its terrain the most p rofitable obj ective. 

"As a whole the operation affords a striking illustration of the in
herently close r elation between land , sea and air power . The fl eet 
with its ships and planes delivered and supported the land fo rces. The 
Marines took an a ir base h om which our land-based planes could 
operate with effectiveness far beyond that possible from our other 

·bases in the rear.. The same general pattern marked our long progress 
a ll the way across the vast central and western Pacific. O ur capture 
of the M arianas and P hilippin es bad placed us on a strategic lin e 
some r ,300 miles h om the J apanese homeland and across its direct 
routes of communication to the south . The occupation of I wo Jima 
had advanced this line to within 640 mil es of T okyo at the eastern end. 
The next step directed by the J oint Chiefs of Staff was to secure a 
position in the N ansei Shoto chain, which extends in a shallow loop 
from Kyushu, the southernmost of the main Jap~nese islands, clown to 
Japanese held Formosa. Okinawa, the largest and most populous 
island in this chain, offered numerous . sites for airfields from which 
almost any type . of plane. could reach in,dustrial Kyushu, o.nly 350 
miles distant, and attack the enemy's communications to Korea, to the 
Chinese mainland, and to the Indo-China and Singapore areas. Since 
Okinawa also contained several excellent naval anchorages, it was 
chosen as the objective; the operations against it followed immediately 
on those for the capture of I wo Jima. 

"From many standpoints the Okinawa operation was the most eli£-
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ficult ever under taken by our fo rces in the Pacific. I t ' as defended 
I y about 120 000 men (including nati e Okinawans serving wi th the 
combat forces) wi th tanks and art illery. s possible reinfo rcements 
th re were some 6o ooo troops in various other positions in the ansei 

hoto chain plus much la rger fo rces in nea rby Formosa, K yu hu and 
the hanghai area . ]so of g reat importance was the large native 
p pulation wh ich afforded the enemy an unlimi ted supply of labor, 
and which mio-ht ea il become a seriou problem to us by clogging 
road and impo ing a burden of relief. 

'The mo t eriou threat to us, ho" e er, lay in the very factor for 
" hich we had initiated the operation namely the short di tance from 
O kinawa to the J apane e homeland where lay the main reserves of 
a ir a nd na al power. J u t as we would be able to strike J apan to better 
ffect afte r ecu rino- Okina'' a, the J a pane e could strike us while we 

\\ er attacking that i land. Japan's na,al tr ength had been so reduced 
that" it could not hope fo r uccess against our m n in a deci ive action · . ' but hit-and-run raid or perhaps forlorn-hope honor-saving attempts, ' 
were a pos ibility. ir attack particularly of the uicide variety, was 
the g reate t menace ince the J a pane e airfields within easy range of 

kinawa , ·ere too numerous to permit more than their partial and 
tempor~ry interdiction by our own air strikes against them. Severe 
damage and losses therefore, had to be expected and accepted as the 
price of our ucces . 

"The operations fo r the capture of Okinawa were under the com
·mand of dm. R. . Spruance, Commander F ifth F leet . M aj or 
fo rces part icipating under hi m were the J oint Expeditiona ry Force 
(all elements engaged directly in the landings ), Vice • dm. R. K. 
T urner· the E xpeditionary T roops (all ground fo rces engaged), the 
late Lt. Gen. . B . Buckner , SA; the Fa t Carrier Force, V ice A dm. 
M . . Mitscher ( including the battle hip and other fire suppor t 
vessels of the la te ice A clm. vV. . Lee's triking F orce) ; the British 
Car rier Fo~-ce, V ice dm. H. B. Rawlings· the L ogistic Supply Group 
· (tankers and cargo ves els which serviced the fleet under way close to 
the combat areas), Rear Adrn. D. B . Beary ; ervice Squadron T en 
( the repair, supply and service vessels of all kinds, based on Leyte 
Gulf, the Marianas, etc. ), Commodore ·W~ R. Carter ; the Amphibious 
Support Force ( comprising escort carriers, mine sweepers, under
water demolition teams, gun-boats, and the gunnery ships assigned 
to bombardment missions ) , Rear Adm. vV. H . P . Blandy; and the 
Gunfire and Covering Force ( the battle~hips and other gunnery ves
sels not with the fast carriers) , R ear Adm. M . L. Deyo. About 548,
ooo m en of the A rmy, Navy and Marine Corps took part, with 318 
combatant vessels and 1,139 aux iliary vessels, exclusive of personnel 
landing craft of all types. · . 

" The greater part of the intelligence .information r equired for the 
operation was obtained from photographic coverage. A dequate small 
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U. S. Navy photo 

CORSAIR US ES JET-ASSISTED TAKE -OF F 

J et units, reducing normal take-off runs fr om 33 to 6o per cent or all owing f~r 
increase in loads, a ugment the take-o ff power of this Chance Vo ught F4U- r Corsau 
fi ghter as it roa rs dow n the deck of a n a ircra ft ca rrier. J ATO, as lhese jet-assisted 
take -offs" are kn own in the N avy's a ir a rm, were of pa rticu lar value on the re
stricted a reas of ca rrier d ecks. R esembling bombs, except that they a re affi xed to 
the fu selage of the plane ra ther than under the wings or enclosed in bays, jet uni ts 
contain so lid propell ant w hich includes oxygen, and are ignited by electrically -

controlled spark plugs. The escaping stream gives the plane its th rust. 

scale cove rage fo r mapping purposes was first obtained on S eptember 
29, 1944, by B-29s of the X X I Bomber Command; from then on 
until the conclusion of the operation, additi onal photographing was 
done at frequent intervals by A rmy planes and planes of the F ast 
Carrier Force. The prompt developing, .printing, and interpreting of 
these photos, and the ead y and wide distribution of the prints and of 
the info rmation g leaned f rom them, was an important feature of the 
operation. The island of O kinawa, which is about 65 miles long , is 
roughly divided into almost equal northern and southern parts. T he 
northern area is generally rugged, mountainous, wooded and un
developed. The southern area, which is generally rolling but fre
quently broken by deep scarps and ravines, is the developed part of 
the island, containing the greater number of towns, roads and culti
vated areas, the capital city of Naha, all five of the island's airfields, 
and the strongest defenses. 

"The preferred plan called for our ground forces to land on six 
miles of beach on the southwest shore, protected from the prevailing 
northeast trade winds and closely bordering the island's Yontan and 
Kadena airfields. Four divisions were to be landed abreast on these 
beaches. With the two center divisions advancing directly across the 
island to the east coast, and with the left and right flank divisions 
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pi' oting to\\ ard the north and outh re pecti' el the J apanese forces 
in the outhern part of the i land would be i alated by these maneu
ver , and were then to be O\ ercome by attack from the north. Coinci
dent with the main troop attack, there wa planned for the southeast 
coa t a demon tration and an actual landing if nece ary. Planned 
operation pr liminar) t and in upport of the main landings, in
cluded the foil wing: the eizur of the i land of the I erama Retto 
group, _o mile to the outhwe t in order to e tabli h therein a logis
tic upply and na a! repair ba e and a eaplane base· the seizure of · 
the mall i land of I ei e hima about 20 ooo ards from the land
ing beache and II,ooo yard f rom ~-aha city and landing artTI) 
art illery there to command the I wer end of Okinav,·a : mine weeping 
on a cale greater than in any pre iou operation· the u ual work .by 
undenYater demolition team · and the inten ive bombardments by air 
and naval forces. 

n L-minu -6 day the a auJt on Kerama Retto \\·a - commenced. 
and b L-minu -I 1\larch Jr the e i land and a! o Kei e hima had 
been occupied again t minor re i tance. Ket were immediately laid 
to pr teet the anch rage , and the eaplane ba e \\"as e tablished. 
Tanker ammunition hip and repair ve e1 were brough t d irectly to 
thi anchorao-e, "·hich a umed a proo-re j, ly more important role 
a the principal ha n for' hip damao-ed b 'kamikaze' attack of 

U. S. Navy photo 

ROCKET-L~DEN VOUGHT CORSAIRS 

Their wings studded with rocket missiles, the fighters line a ca rrier deck just be
fore a strike against the Japs. 
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suicide planes. Since March 25, Okinawa itself had been und er inter
mittent bombing and gunfire, and on L-day pril r , preceded by in
tense naval and air bombardment, the Tenth rmy lapeled according 
to schedule over the Hagushi beacli.es on Okinawa again t light enemy 
resistance. The assault waves, embarked in amph ibious veh icles, hit 
the beach at 8 :30 a.m. moved rapidly inland, and by 12 :30 noon had 
captured both Yontan and Kadena airfields with light losses. Prior 
to dark the Jenth Army, with approximately so,ooo troops ashore 
had gained a beachhead 4 ,000 to 5,ooo yards in depth . Proceeding 
rapidly against initially weak resistance, ·our troops crossed the island 
to the east shore, and on April 4 the Yontan-Kadena segment of the 
island was in our hands . 

. "'J;'he Japanese had made no serious attem1~t to stop us at the 
beaches where we had landed; as the attack progressed from clay to 
day, it was evident that they had withdrawn most of their forces into 
the southernmost part of the island, and had establi heel their defenses 
in depth on terrain admirably suited for defense and delay ing action 
tactics. The enemy defenses consisted of blockhou es, pillboxes, and 
caves, protected by double apron barbed wire and minefielcls. Here 
the enemy used his artillery unstintingly, and his defensive tactics 
were described as 'artful and fantastic .' In the north progress v. as 
rapid against scattered opposition; on April 22 all organi zed resi stance 
in the northern two-thirds of the island had ceased, though patrolling 
and mopping up continued. In the south our advance was stubbornly 
contested. From April 4 to May 26 our lines had advanced onl y about 
four miles, and it took from May 26 to June 21 to cover the r emaining 
ro miles to the SO!Jthern tip of the island. On June zr , after 82 clays of 
bitter fighting, organized resi stance was declared to have ended , 
although mopping up of two small enemy pockets remained to be clone. 

"On June 18, while observing the attack of the Marine 8th Regi
mental Combat Team, Lt. Gen. Buckner, Commanding General of the 
Tenth Ar.my and the Ryukyus Forces, wa? instan tly kill ed by a shell 
burst. Command of the ground fo rces was , then assumed by Maj or 
Gen. Roy S. Geiger , USMC, until after the capture o£ the island, 
when he was relieved by Gen. J oseph W. Stilwell, USA, on June 23 . 

" The general pattern of the operation for the capture of O kinawa 
was simila r to those for the capture of Iwo Jima, the Marianas, the 
Marshall s, etc. ; it differed mainly in the size of the air, naval, and 
grotmd forces employed, the length of time require'cl to secure it affer 
the initial landing, and the number of naval vessels damaged or su·nk 
at the scene of operations by air attack, m;;tinly of the suicide variety . 
Having been experienced in previous operations, this form of attack 
was not new, but the shorter distance from numerous air bases in 
Japan, and the desperate situation~which would threaten the Japanese 
if our assault on Okinawa were successful! stimulated them to their 
greatest. and most fanatical effort. 



_\L VI TIO - IN \- R AND PE_ CE 177 

·The fir t enemy air attack at Okinawa occurred on March 24, 
when the mine weeper arrived · the fi r t damage was done on March 
26 · and by June _ I, when organized resistance had ceased, about 2 so 
( -. . ) ve el of all clas e from battleship and carriers down to 
de troyer and land ing hip had been hit by air attack, by far the 
greate t proportion of them in uicide era he . ome 34 de troye rs or 
mailer craft were unk. E arly warninu of impend ing attacks proved 

to be the b t countermea ure and fo r thi p tu-po e de troyers and 
other mall 'e el were tationed a picket at appropriate d istances 
from the concentration of heavier hipping. The e pickets took the 
heavi t lo es them eh es but in o doing the undoubtedly sa ed 
many bigger and more valuable ve el durinC7 a critical three months . 

" fter the supporting operation for the Hvo J ima campaign were 
campi ted \ ice dm. fit cher proceeded with his fast carrier task 
fo rce in uppor t of the fort hcoming Okinawa carnpaign . F irst he went 
to \\ ard the -an ei hoto in order to obtain photographic coverage of 
that a rea. Plane \Yere launcl1ed on larch I . and e.,~cellent photo 

obtained for u e in planning the Okinawa cam-

U. S. Navy photo 

WARDING OFF A J AP ATTACK 

U . S. Navy ships setting up an anti-aircraft and rocket barrage against J ap planes 
coming in low in Kerama Retto, R yukyu. 
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paign . \ iV hil e in thi a rea, crui ers of the force bombarded Okino
Daito-Shima on fa rch 2, ta rting numerous fire and provid ing \ alu
able tra ining for the shir pa rtic ipating . The fo rce then proceeded to 
U lithi for a ro-day 1 eriod of reg rouping and logi tic repleni shment. 
O n M arch 14, the task force departed f rom ' lithi and proceeded 
toward Japan to carry out it part in the inva ion of O kina\\ a. On 
M arch r8-r g, from a po it ion roo miles southeast of Kyushu, air 
strikes were launch ed again t airfields on that i land in order to elimi
nate future a irborne resistance t our O kinawa im a ion fo rces. F leet 
units at K ure and K obe were al o attacked with con iderable succes . 

"On the morning of the rgth the ca rrier F ranklin was damaged 
badly by fires started when she was hi t by two bomb from an enemy 
plane. O utstanding rescue operations saved 850 men from the water, 
but our dead and missing totall ed 772. D uring that afternoon the task 
fo rce retired south ward, launching additional S\\' eeps against enemy 
airfields to fo restall an organi zed attack on the slowly moving dam
aged ships and escorts. O n March 21, 48 enemy planes were inter
cepted 6o miles from the force by 24 carrier-based planes. In the 
ensuing battl e all the J apanese planes were shot down with a loss of 
only two of our fighters. 

" In a four-day period V ice Adm. M itscher 's fo rces destroyed 528 
enemy planes, damaged I6 enemy surface craft, and either destroyed 
or damaged scores of hangars, fac tories and warehouses. O ur own 
plane losses were II 6. As a r esult of thi s operation, the enemy was 
unable to mount any st rong air a ttack against our forces on Okinawa 
fo r a week after the initial landings. 

"On March 2I, under the command of V ice Adm. L ee, battleships 
of the task fo rce bombarded the southeastern coast of O kinawa. Thi 
was part of a diversionary move to cover up the actual location of our 
landing beaches; apparently the ruse was successful. W hen the inva
sion of Okinawa began on April I , planes from our fast carriers began 
a series of almost continuous strikes and combat air patrols in direct 
support of the operation . For a few days enemy air opposition was 
almost nonexistent, but 0 11 April 6, the· J apanese finally struck with 
fury against our ground and supporting fo rces. A ll units of our 
carrier force perform.ed admirably during the day's attack, knocking 
down 248 planes, while losing only tvvo. Our carrier task force then 
proceeded northward, and 0 11 A pril 7, attacked strong Japanese fl eet 
units which had been located in the East China Sea off K yushli. 
H eavy weather handicapped our airmen, but in spite of this they sank 
the battleship Y amato, the cruiser Y ahagi, and four destroyers. Fires 
wer e started on two other destroyers, and only three destroyers in the 
entire force escaped without damage. 

"While our planes were otherwise occupied in striking the Yamato 
and those ships, the enemy resumed the heavy assaults of the previous 
day against the carrier force. Combat air patrols destroyed I 5 planes 
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O\ er the fQ rce, and hips gu-nfire knocked down three more. O ne 
uicide plane penetrated our anti -aircraft fire, hO\\ ever, and dropped 

a bomb on the ca rri er Hancock; it then crashed on her fligh t deck, 
killi ng 2 men and badl · damaging the carrier. . 

n pril r I the en em re umed the air attacks on the fast carrier 
ta ·k fo rce. T h number of Japane e planes participating was not 
lara but their pilot were determi ned to de troy themselves by diving 
their plane direct!) on the cho en target. Fortunate!; there were no 
direct hit but eight near mi e cau ed orne damage. D uring the 
da our ca r ri er-based plane hot down 17 of these suicide planes, 
and hip gun fi re de troyed · r more but they still consti tuted a 
eriou threat to our fo rces. The ne.."t da the enemy shifted the 

weig ht of hi uicide attack to the hips anchored at Okinawa, and 
our combat a ir patrols from both fa t and escort carriers had little 
difficul ty in shooting dO\ ·n I - r enemy planes over the islands . 

"On pri l IS, the cat-r1er launched a surprise attack again t 
outhern K yu hu airfields, de troyina I enemy planes on the g round 

and setting numerous ground in tallation a fire. T he J apan ese man
aged to launch some planes in oppo ition, and 29 of these were shot 
down befo re our aircraft returned to the ca rrier s. F ighter sweep 
again were launched again t K yu hu on pril r6, in an effort to break 
up an obvious major enem air attack. T hey shot down 17 airborne 
planes and d troved 54 on the ground. In p ite of our success, how-

CURTISS NAVY SC-r SEAHAWK 
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ever, the enemy launched heavy a ir attacks during the day ~gainst our 
O kinawa forces and the fas t ca rri er ta k force . All g round upport 
was cancelled, and every effo rt was concentrated on a ucce ful de
fense of the ta k fo rce. The fin al sco re fo r the day \\"as 2ro cnem) 
air~raft shot clown , aga in t a lo s of nine of our plane . Heavy dam
age was caused to the ca rrier I nt repid when a suicide plane crashed 
on her fl ight deck at the height of the battle. 

" On A pril 19, Vice Adm. L ee commanded a cl ivi ion of fa t battle
ships in the bomba rdment of the southeastern coast f kinawa. Th is 
action coincided with the beginning of the T enth rmy all-out 
offensive. The bomba rdment not nly de troyed important military 
installa tions, but it ass isted in making a feint land ing at that point ap
pear authentic. O n April 29, suicide planes again attacked our task 
fo rce in st reng th , hitting and bad ly damaging two destroyers. T he 
enemy paid for them, however, with 25 aircra ft knocked out of the 
air by. planes and guns of the task force. 

"After several clays of relative calm, enemy aircraft returned in 
large numbers on May 4 to a ttack our land and amph ibious forces in 
the O kinawa area. T his attack was appa1·ently pa rt of a counter-land
ing operation to aiel their own g round forces. O ur fast carrier task 
fo rce was not attacked, hmvever , and its fighters were free to defend 
the O kinawa area, shooting c\0\·\ n 98 enemy aircraft, while losing only 
five planes. On May r r, another ma jor a ir battle was fought over 
Okinawa and the ships of the task fo rce. Carri er-ba eel planes shot 
down 69 enemy aircraft, ships ' g unfire accounted fo r three more, while 
two were destroyed in suicide dives on the carrier Bunker H ill. This 
ship was badly damaged, and 373 of her personnel were killed, with 19 
missing . ' 

"The fast carriers moved 1~orthward on M ay 12, and launched 
additional air strikes against Kyushu airfields on May 13-14. Few 
planes were found and virtually no a ir opposition was encountered 
over the fields . O n the morning of the 14th, however, the enemy 
m anaged to launch a force of 26 planes against the ships of the task 
force. Of these, six were shot down by shipS' gunfire and 19 by 
combat a ir patrol ; the remaining plane was destroyed in a damaging 
suicide crash on our E nterprise. O n May 24, the fast carriers 
launched a clean-up sweep by 98 planes against airfields in southern 
Kyushu. E xcept on Kanoya airfields little activity was found , and it 
was evident that the previous strikes against this area had been very 
effective. The score for the day was 84 enemy planes destroyed, 
while our losses were confined to three plari.es lost to anti-aircraft fire 
off K anoya. O n M ay 28, the late V ice Adm. J. S . McCain relieved 
Vice Adm. Mitscher as commander of the fast carrier task forces. 

" O n June 2-3, further long-range sweeps w~re launched against 
Kyushu, but bad weather impaired their effectiveness. Only 30 enemy 
planes were destroyed, while our losses were r6. By June 4, the bad 
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weather had developed into a typhoon and the ships of our task force
spent the ne.-...:t 24 hou rs attempting to avoid the storms center. Seri
ou damage to three cruiser , t\\ o carriers, and one destroyer resulted. 

peration were re umed on June \vhen a fina l attack ''as made on 
outhern I-yu hu . It ' as well executed but previous raids had so 

reduced Japanese air t rength in thi area that only 29 enemy planes 
could be de tro ed . Onl) four of our carrier planes were lost. On 
June -9, crui er and battle hip from ice Adm. M cCain's task 
force bombarded. kino-Daito and Minami-Daito to the east of Oki
nawa. The e attacks terminated the upporting action of the fast car
rier ta k force and on June ro cour e \vas set for Leyte Gulf, where 
the· anchored on June 13 for a period of replenishment and repair. 

' For a period of nearly three month our fa t carriers and thei r 
e carts had operated in and near the Okinawa area, giving invaluable 
upport to our occupation force . During thi t ime the task force 

had de tro ed 2 336 enemy planes while lo ing 57 of its own aircraft. 
In addition, wide pread damage had been inflicted upon shore installa
tions in Japan, the an ei hoto and upon important units of the 
Japanese fleet. This remarkctble record detracted considerably from 
the ability of the enem) to oppo e our landing forces on Okinawa, 
thereby con tributing notably to our final uccess. 

" fast British carrier ta k force under the command of -ice 
dm. Rav. ling was a signed to dm. pruance' Fifth F leet to assist 

in the air support operations for the Okina' ·a a ault. F rom March 
26 to pril 20, and again from 'lay 4 to 25, planes from this fo rce 
rendered valuable service in neutralizing enemy air installations on 
Sakishima unto, southwe t of Okinawa. Carriers of the force were 
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subjected to freq uent attacks b) uicide planes, but none was put out 
of action . Battl eships and crui ers of the fo rce bombarded M iyake 
Jima on May 4 with a tisfactory resu lts . 

"The ope rations against Borneo, which began in May, 1945, were 
designed to deny the enemy the fruits f hi con JUe ts in the Nether
lands East Indi es and hi s u e of the approache to tho e areas . . These 
included the capture of Tarakan to obtain it petroleum resources and 
to provide an a irfi eld for support of the Bali kpapan operation ; the 
seizure of Brunei Bay to e tablish an advance fl eet 1 a e and protect 
resources in that area; and the occupation of Balikpapan to establish 
naval air and logi tic faciliti es and to conserve petroleum in tallation 
there. V ice A dm. D. E . Barbey was designated the commander of 
the Born eo attack force. The first Borneo operation was directed 
against the island of Tarakan, approximately 185 mile southwest of 
Tawi Tawi , to overcome some 3 ,000 Japanese that were e timated to 
be on the island , and to develop facilities for future operations. us
tralian and merican crui sers and destroyers began belling the 
island on April 27, and continued through May I. At the same time 
the mine-sweeping g roup cleared the 11ecessary approaches. umer
ous neutrali zing air ra ids had been made on airfields in the area. O n 
May r, the attack g roup under Rear \elm. R o) al moved in . U nits of 
the gth A ustralian Division were landed on schedule with only small 
arms opposition. 

" In the second Born eo operat ion the gth A ustralian Division, rein
forced, was transported from Morotai to the Brunei Bay area of north
ern Borneo. Three separate landings were made at Labuan Island and 
on the mainland at Bintang and Cape Polompong. A ir support was 
furnished by the U . S . A rmy Thirteenth A ir Force and the Australian 
First Tactical A ir Force. For IO days preceding the target elate air 
strikes neutrali zed enemy a irfields and harassed troop movements and 
shipping in Borneo, with emphasis on Brunei Bay targets the last 
three days. Mine sweeping began on June 7, under the protection 
of Rear Adm. Berkey's covering force of cruisers and destroyers. The 
mine sweeper Salute struck a mine and sank with many casualties. 
Beginning on June 9, a distant covering group of cruise·rs and destroy
ers under Rear Adm. Riggs patrolled so ni iles west of Brunei Bay to 
prevent enemy surface interference. The attack group commander 
was again Rear A clm. Royal. On June ro, after an hour of heavy 
bombardment which caused the enemy to retreat from the beaches, the 
assault waves landed without opposition and moved inland against 
slight resistance. ' 

"When the landings had been successfully executed and one of 
the two Japanese cruisers in the area had been sunk off the Malay 
coast by a British submarine, the distant cover group was withdrawn 
on June I I. Throughout the operation motor torpedo boats rendered 
valuable assistance strafing shore targets and patrolling the area. One 
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hundred twent) mile to the south at Miri -L~tong a supplementary 
landing was made b · combined forces after a week of mine sweeping 
in wh ich 4 - mines were wept. The operations against Balikpapan 
'' ere carried ou t under R ear dm. able a commander of the attack 
g roup and Rear el m. Riag- a commander of the cruiser covering 
g roup. In preparation fo r the attack hea y air t rikes had been made 
for a month u ing the m1y. 0! a\_· and . u tralian air fo rces with as . 
many a 100 ar tie a da . The target date wa et fo r July I. Six 
teen day prio r to thi mine weeping and under; ·a ter demolition 
act ivi ti e began \ ith CO\ ering fire from crui er and destroyers. T his 
, ·a met ' ' ith inten e reaction f~om enem) coa tal guns. Three mine 
S\\ eeper were damaaed by enem · fire and three were sunk and one 
da maged by e..'Xplod ina mine . There \Ya ome doubt a to \ ·hether 

. the target date cou ld be met. but finally on June 24, destroyers were 
able to get clo e enough in ha re to mother the enemy guns before 
the landing . n e cort arr ier g r up under the late R ear dm. W. D . 

ample provided da · and night air co er, ince land planes were 
based too £ar di tant to a ure thei r presence in the case of bad 
weather. 

"The attack fo rce con i ted of the large t number of ships used in 
the Southwest P acific ·area ince the Linaa; en land ings. In the cover 
a nd carrier ·groups " ere ni ne crui er ( including h\ o A ust ralian and 
one Dutch) . three escort carrier and de trO) er escorts. The attack 
group was of comparable scale. fter an inten e two-hour bombard
ment on July r the as ault wave ri1oved a hare. In spite of enem 
a rtill ery, morta r and small arms fire I7 a ault \ ·aves landed without 
a single casualty. 

"After nearly th ree weeks of replenishment in Leyte Gulf, sub
sequent to their support of the Okinawa operation, the fas t carrier 
forces of elm. H alsey's T hird Fleet, compri ing the greatest mass of 
sea power ever assembled , proceeded nor thward on July r toward 
J apan . This huge armada wa to complete the destruction of the 
J apanese fleet , conduct a pre-inva ion campaign of destruction against 
every indust ry and resource contributina to J apan's abili ty to wage 
war , and maintain maximum pressure on the J apanese in order to 
lov.rer their will to fight. On July 10 , the force arrived in the launching 
area, 170 miles southeast of Tokyo. On that day strikes were made 
against airfields and industrial plants in the Tokyo area; 72 planes 
were destroyed on the ground and extensive damage inflicted on other 
targets. No attempt was made to conceal the location of our fl eet but, 
despite this, little enemy air opposition was encountered. Adm. H al
sey then moved north to attack northern H onshu and southern H ok
lmido on J uly 14- 15. Aerial strikes dealt a severe blow to critical 
water transportation facil ities between H okkaido and Honshu, when 
five railroad ferri es were sunk and four others damaged. Again, little 
air opposition was encountered by our planes. Simultaneously with 
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these a ir strike. heavy uni ts of the force shell ed Kamaishi and Muro
ran, causing damage to the tee! mil l an I oil installations in th c 
citi es . 

"On Jul y 17, the Th ird F leet moved south and was joined by units 
of the Briti h l acific F leet under the command of \ice Adm . Ra,, l
ings. elm. H alsey wa in ov r-ail command and, on that claY rdered 
the fir t combined merican-Briti h bombardment of the Japane e 
homeland . Battl eship fired 2,000 ton f hell into the coa tal a r a 
northeast of 1 kyo and encountered no enemy pp it i n durin o- the 
operation . n the following cia) \merican and L riti h carri r-ba e I 
planes struck at enemy fleet uni ts concealed at the Y ok uka naval 
base in Tokyo Bay. The agato, one of two remaining J apan e 
battleships, wa badly damaged . umer us hore in tallation and 
transpo rtat ion fac ilit ies also were hit. n July -4-25, the combined . 
B riti sh and merican naval forces launched extensi e air trikes 
again st targets in th e Inland· Sea a rea. The planes c ncentrated on th 
maj or fl eet units till a float at the K ure naval I a e. ' ix maj or sh ip 
were badly damaged and , in all 2- naval units totallin o- 258,ooo tons 
were either sunk or put out of acti on, sound ing the death kn ell of 
Japanese ea 1 ower. Intensive anti-aircraft fire was m t , and fo r the 
first time the enemy mounted aggressive, airbome opposition. A total 
of II3 enemy a ircraft were destroyed during the two-clay attack, while 
only 12 Briti sh and American planes were lost. 

"A fo llow-u1 attack was made on Kure and the Inland ea area 
by the carrier-based planes on July 28. Reconnaissance indicated 
that enemy fl eet units had been reduced effectively by previous strikes, 
but additional bombs were dropped for good measure. Extensive 
damage also was done to merchant shipping and to vital shore in
stallations, particularly railroad facilities . Strong air opposition was 
encountered once more, but our aircraft knocked down 21 Japanese 
planes airborne and destroyed 123 on the ground for a total of 144 for 
the day, while our forces lost 36. On July 30, the Tokyo area was 
harassed for the third time in three weeks by aircraft from the fast 
carriers, our airmen destroying I2I enemy planes during the day, and 
inflicting severe damage on lighter enemy fleet units found in the 
region . Meanwhile, our fast battleships were shelling the port of 
Hamamatsu on the east coast of central Honshu, spreading havoc in 
that area. 

"For the first eight days· of August the harassed Japanese home
land was given a temporary respite (from Navy operations) while 
Adm. Halsey's fleet was riding out a heavy typhoon. _On August 9-ro, 
however, the offensive was renewed with another air attack on north
ern Honshu. It was known that the enemy had withdrawn a large part 
of his air force to fields in this area, and the strikes were designed to 
destroy as many of them as possible. The plan was partially success
ful, f?r during the two days 397 enemy planes were destroyed and 320 
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th r damaged. lmo t no airborne oppo ition was encountered, and 
a ll but 10 of th de troy.ed plane were caught on the ground. The 
Briti h and \ merican lo t only 34 planes. \ · hile these air strikes 
wer in pr a re . battle hi p from the Third Fleet bombarded the 
c a ta l city of I amai hi for a econd time, inflicting further ' heavy 
damage on the tee! mill in the area. . 

' · _ elm . H al e · final blow wa delivered aaainst T okyo on August 
1 . \ i r field and other milita ry in tallation "ere the primary targets, 
with 46 plane being de troyed on the ground . The Japanese tried to 
aet th rou h to the u rface hip but _ I plane were shot down in the 
futile a ttempt. Th trona- protectiYe creen around our fleet was too 
much f r the f~ding enemy air trenoth. On uo-ust IS the order of 
F leet dm. imitz to 'cea fi re' "·a received too late to stop the first 
of the da ' air trik p lanned ior T okyo. It knocked 30 enemy 
plane ut of the air and de troyed IO more on the ground. The 
ec nd trik had al been launched . but it wa recalled in time; its 

pi! t ' reordered t jetti on their bomb and return to their carriers. 
' ince J uJy ro the fo rce under Adm. Halsey s command had 

de tr ·eel or damaaed 2 O..j. enemy plane sunk or damaged 148 
J a pane e com bat hip . unk or dama eel I -9 enemy merchant ships, 
de troyed 19 locomotive and damao-ed 1 0 9 more. In addition, heavy 
bl \\ had been truck at indu trial ta rgets and war industries, effec
tively upplementing the bombing by B-29 . This impressive record 
speaks for itself and helps to e,--;:plain the sudden collapse of Japan's 
will to resi t. Naval air po" er, acting in close conjunction with naval 
surface power and rmy bombers had beaten enemy land-based air 
povver be ides inflicting critical lo e on naval ships and seriously 
damaging many shore targets. !though somewhat obscured by the 
more spectacular amphibious as ault and carrier force operations 
which marked our major advance to\\ ard the J apanese homeland, 
there were many other vital and nece ary activities which by their 
nature had more the form of a continuous pre sure than of major .in
dividual operations against the enemy. O utstanding parts were 
played by the submarines by the land-ba eel air forces, and, to a lesser 
extent, by the Northern Pacific forces. 

"Although usually hampered by fo ul weather, which ran the 
gamut of fogs , rain, gales, snow and floating ic::e fields, naval and air 
forces of the Northern Pacific continued to e..'<:ert pressure against the 
Japanese-held northern Kurile Islands, posing a constant threat to 
the enemy's northern flank. Army and Navy ·aircraft flew such 
searches as weather permitted, bombed and rocketed Japanese ship
ping and bases in the Kuriles several times each month, and main
tained photographic coverage to detect any increase in enemy installa
tions. Light naval task forces , usually consisting of three of the older 
cruisers and from five to seven destroyers, bombarded coastal posi
tions in the Kuriles once in March, once in May, twice in June, and 

• 
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once in July, and even penetrated the Okhotsk Sea in search of enemy 
shipping . O n A ugust rr-r 2, crui sers and destroyers commanded by 
R ear Adm. J. H. B rown, Jr. , combining a high-speed anti-shipping 
sweep on both sides of the central and northern Kur iles with bom
bardments of enemy shore insta llations, in tercepted two enemy con
voys and destro~ed Io .trawlers and a subchaser. 

"With the exception of the B-29s of the rmy's Twentieth A ir 
Force, the principal missions of land-based air forces of the Pacific 
O cean A reas were support of the I wo Ji ma and Okinawa operation , 
attacks on J apanese shi pping, and continued neutrali zation of by
passed enemy bases. D uring the period of thi s report, the greatest 
expansion of land-based air fo rces took place in the Twentieth ir 
F orce. Airfi elds in the 1\tiarianas were constantly increased to ac
commodate g reater numbers of B-29s. W hen .I wo Jima became a\ ail 
abl e for emergency landings , g reater bomb loads were carried safely, 
and fighter support became possible. From that time until the end of 
hostilities, strategic bombing against vital J apanese industries and 
cities was constantly stepped up, coordinating with bombing by fl eet 
planes, and many thousands of mines were d ropped in J apan's har
bors and sea lanes. D est ruction resulting f rom these raids, and the 
final blows dealt with two powerful a tomic bombs, undoubtedly were 
a major factor in forcing Japanese capitulation . 

"Of less spectacular nature, yet also important in their effect on 
the war, were the operations of other land-based air forces against 
enemy shipping and by-passed islands in the Pacific. \Vith the cap
ture and development of airfi elds on Okinawa, A rmy and Marine 
Corps bombers and fighters of the T actical A ir Force and F leet Air 
Wings O ne and E ighteen were broug_ht within easy range of the 
China coast , K orea, Shikoku , Kyushu , and even Honshu, and were 
enabled to bring J apanese shipping in these waters to a virtual stand
still. Okinawa, as d id I wo Jima , returned rich dividends for the in
vestment involved in its capture by hastening the war 's encl. Support 
of the I wo Jima and O kinawa campaigns, routine searches. and con
stant neutralizing attacks against the many islands of the Pacific still 
in the hands of enemy garri sons, were tasks which absorbed much of 
the time and effort of Army, N avy. and Marine Corps land-based 
aviators throughout the Pacific, and were well coordinated with the 
air operations of the fast ·carrier task forces in the advance toward 
Japan. The last night of the war saw the first and only offensive mis
sion carried out from Okinawa against Japan by the B-29s of the 
recently deployed Army Eighth Air F orce, with their target the in
dustrial city of Kumagaya in northern Honshu. 

"Our access to the J apanese homeland gave opportunity at last 
for securing reliable information as to conditions there, both by our 
own observation and by conversation with Japanese officials who no 
longer had the incentive or the ability to deceive either their enemies 
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or their O\\ n people. It was at once apparent that while the damage 
to their citie and production centers by strategic bombing was fully 
a great as photographic reconnai sance had indicated, the strangula
tion from our less obvious but relentle- l · effective surface and sub
marine blockade and from our carrier-based air attacks , had been a 
deci i e factor in the enemy's collap e. Their merchant marine had 
been reduced to a fraction of it former size· of the few remaining 
hip , mo tly mall ones on! half '·ere still operable. Their food 
ituati.on ..,,-a critical and their remaining resources in fuel and aU 
trat o- ic materials were not le o. It had been knm n that their 

fe w remaining carriers and hea,·y naval ves el had been damaged, but 
it appeared that the fury of our carrier strikes had forced them to 
withdraw all but a handful of men from the e ships, practically aban
don ing tl1em. Never before in the hi to!) of war had there been a 
more convincing e.."ample of the effectivene s of ea po'' er than when 
a well-armed, highly efficient and undefeated army of over a million 
men urrendered their homeland unconditionall to tl1e invader '" ith
out e\ en token resi tance. 

' True, the de\ a tation alread wrought b · past bombings, as well 
as the terrible demonstration of power by the first atomic bombs, 
augured nothing Je s for-, the J apane e than total extinction ; yet with
out sea po' ·er there '' ould have been no possession of Saipan, I wo 
Jima and O kinawa from which to launch tl1ese bombings. True, the 
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Japanese homeland might have been taken by as ault in one final 
amphibious operation of tremendous magnitude, yet without sea power 
such an assault could not have been attempted . 

"Before the conclusion of the war, plans were maturing for the 
invasion and occupation of the main J apanese islands. Two major 
operations were projected: the first, with the code name of lympic, 
against southern Kyu hu ; after consolidation there the nex t-Coronet 
-into the 'I okyo p lain area which is the industrial hea rt of J apan. 
T he amphibious parts of these operations- involving the preparation 
of landing beaches by mine sweeping, underwater demoli t ion team , 
bombardment and bombing ; the transportation of the assaul t troops; 
and the initial landing for the establishment of fi rmly held beachhea I 
~were to have been the responsibility of F leet . dm. imitz. 

"The large-scale bombardments and bombings of the Third F leet 
that began on July ro .were actually in preparation for operation 
Olympic. In mid-A ug ust, as the war ended, the nited States avy 
had in the Pacific 90 per cent of its combatant vessels of submarine 
size or larger and 42 per cent of its combatant aircraft. These sh ips, 
aircraft, support auxiliaries and landing craft included : 

Battleships ... .. ... .. . . ........ . . . . .. . ... .... . ..... . 
Aircraft carriers . .. . .. ... . .. .. . . . ...... . .. .. .. . . · · · · · 
Escort carriers ..... ... .... .. ... . ... . ....... . .. ... · · 
Cruisers .... .... . . ... . . ... . .. . . .. .... ... . .. ... .. .. · · 
Destroyers ...... .. ............... . ... . ..... .. .. · · · · 
Escort vessels ....... .. . .. . . .. . . · ........ ... ... .... .. · 
Submarines .. .. .. . .' ... .. . .. . . ... . .... .. . . .. .. . .. .. . . 
Mine craft . . ... ............... . . .... .... .. .. .... .. . 
Auxiliary vessels . . ...... .. . ...... . . ........ . . .. . . . . . 
Large landing craft . ......... .. .. . ... . . .... .. .. . .. . . . 
Combat aircraft ..... .. ... .. ............. . ...... . ... . 
Transport, training and utility, air~raft .......... . .. .. .. . 

23 
26 
64 
5-

323 
298 
181 
r 6o 

r ,o6o 
2,783 

14,847 
!,286 

_t;..~ .~ 

"All six Marine divisions,· Ql' ·-roo per cent of the Marine Corps 
combat strength, were also available for. Pacific operations. The 
Olympic and Coronet operations as .. plann~d would have been the larg
est amphibious operations in history. ·W!1ile the Third Fleet provided 
strategic cover and support for the" amphibious forces rt1aking the 
invasion, the Fifth Fleet was to have executed_the amphibious phases 
of the invasions of Kyushu and Honshu by tra!l·~porting their troops 

· and equipment to the attack position on shore. ·By the application of 
naval force they would have established the necessary ground troops 
in positions favorable for further maneuvers to complete the destruc
tion of Japanese ground forces. 

"In discharging its responsibilities for the amphibious phase of the 
Kyushu or Olympic operation the United States Navy would have 

• 
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employed 3 033 combatant and noncombatant vessels of a size larger 
than per onnel landing boats. Although the application of our sea 
pm er in it ariou forms proved sufficient to bring Japan to terms 
without the nece ity of invading her home islands, the possibility of 
invasion on the cale contemplated indicates the an1azing progress in 
matters of uppl and upport that ha been made in less than four 
years of ' ar. 

In th i evolution ad ance ba es ha' e pla ed a vital role. The 
1940 avy had no properly equipped advance bases other than Pearl 
Harbor. :i\1ore than 400 ha' e ince been e tablished in the tlantic 
and Pacific areas in order to maintain the flee t and air fo rces in the 
forward areas where there was fighting to be done. s we progressed 
across the Pacific island captured in one amphibious operation were 
con erted into ba es which became pring boards for the next advance. 
The e bases ' ere et up for variou purposes depending upon t]:le 
next operation. t first they were mainly air bases fo r the support 
of bomber and for the use of protective fighters. This gradually 
changed to the e tablishment of taging ba es fo r the anchoring, fuel
ing and refitting of armadas of tran ports and cargo ships, and for 
replenishing mobil e support squadrons which actually accompanied 
the combat forces and serviced them at ea. Further advances made 
nece sary the development of repair and refitting bases for large 
amphibious fo rces. s v e progre sed furtl1er and further across the 
Pacific, it became nece sary to et up main repair bases for the main
t enance, -repair and servicing of laruer fleet units. The first of such 
large bases was set up at Espiritu Santo in the New Hebrides and 
was followed by a main repair ba e at ifanus in the dmiralty Is
lands. It then was determined that o long as ships were in condition 
to function in the battle line minor battle damage and derangements 
should be rectified in the forward area, thus eliminating the neces
sity of returning ships to continental bases or even to the Hawaiian 
I slands . 

"These conditions were recognized and steps were taken to sup
port the entire fleet in the Mariana Philippines and Okinawa areas. 
A very large base·, capable of supporting one third of the Pacific Fleet, 
was set up at Guam; another large base was established· at Leyte
Samar; a third was in process of construction at Okinawa when the 
war ended. Each of these bases was designed to dock ships of various 
sizes, some being able to take ships of the heaviest tonnage. All of the . 
bases could repair major battle damage to hull and equipment. Facili
ties were established ashore with piers, roads and machine shops, in 
large measure duplicating the type of facilities found at any of our 
navy yards. There also was provided the replenishment ~torage neces
sary to restock every type of vessel with fuel, ammunition and con
sumable supplies as well as food. T he stocks currently on. hand at 
Gttam would have filled a train 120 miles long. The magn~tt,tde of the 
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fuel supply alone is indicated b) the total of 25,026,ooo barrels of bulk 
fuel which was shipped to the Pacifi c in Jun E;, 1945 , fo r military pur
poses. A t Guam alone one million gallons of a' iat ion gas were used 
daily. As these bases were pushed gradually forward , assault forces 
were brought two to five days' steami ng nearer the enemy. By proper 
selection of the strategic points necessa ry to accompli h the advance 
we were able to by-pass and ignore many bases establi shed by the 
J apanese which they could no longer use becau e of their loss of com
mand of the sea. 

"But fo r thi s chain of advance bases the fl eet could not have oper
ated in the western reaches of the P aci fi c without the necessity fo r 
many more ships and planes than it actually had . A base to supply or 
repair a fl eet s ,ooo miles closer to the enemy multiplies the power 
which can be maintained constantly against him and greatly lessens 
the problems of supply and repair. T he scope of the advance base 
program is indicated by the fact that the personnel assigned directly 
to it aggregated almost one fifth of the entire personnel of the avy
over half a million men, including alma t 2oo,ooo Seabees. In the 
concluding months of the war 82 per cent of the Seabees were in the 
Pacific, the vast maj ority of them at work on bases. In the Naval 
Supply Depot at Guam there were 93 miles of road. A t O kinawa 
alone ther e were more than 50 naval construction battalions build
ing roads, supply areas, airfields and fl eet fac ilities fo r what would 
have been one of the gigantic staging areas fo r the fi nal invasion of 
Japan. In the period covered by this report almost two million 
measurement tons of materiel were shipped in connection with the 
advance base program. 

"An essential element in the facilities of our advance bases was 
floating clrycl ocks, which were capable of receiving vessels ranging 
from small craft to the battleship Missouri. One hundred fifty-two 
of these clocks were produced. 

"When the collapse of Germany was imminent, a review in con
junction with the A rmy of our policy of maximum west coast utiliza
tion was necessary . ... While defensive operations became sec
ondary, the responsibility of the Western Sea Frontier to regulate 
the movement of ships and aircraft through frontier waters was in
creased greatly. The eastern Pacific had become a network of chan
nels for the passage of traffic to the forward areas. These channels 
were the most heavily traveled military highways on and above the 
sea. In the period covered by this report there were over 17,000 
sailings of vessels large and small through the six million square 
miles of Western Sea F rontier waters. In the same period an average 
of one aircraft arrived on or clepart~cl from the west coast each I 5 
minutes on the longest over-water flight lane in the world. 

"Comparisons between standard Navy aircraft types at the begin
ning of the war and the end vividly illustrate the outstanding tech-
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nical advances accomplished in less than four years of fighting. At 
the wars end we had the best airplanes of ever) kind both ashore and 
afloat, but ne\Yer and better plane ,,·ere on the production lines and 
would oon ha ·e taken their place again t the enemy. Among these 
were the Grumman Tigercat, a twin-engine ingle-seat fighter plane 
with heavy firepo ' er and bomb-carryi ng characteristics. · !though 
this plane had ar ri ved in the Pacific it never got into actual combat. 
Three other fighter plane , fa ter and po es ing higher tactical per
formance than tandard exi ting type had ati factorily passed the 
long period of e.."periment and flight te t and were in production. 
The e included the R an Fireball the avy ' fir t fighte r plane to use 
jet propul ion. The others were rumman' Bearcat and Goodyear's 
F2G ( to wh ich no popular name ha yet been given) both high-speed, 
highly maneu ·erable and fa t c.limbing plane . The latter was the 
first na al fighter to u e the ne\ Pratt and \t\ hitney 3,000 horsepower 
engine. The Grumman ildcat, which was a ne\ fighter at the time 
of Pearl Harbor had an approximate peed of 300 mj!es an hour and 
mounted four .so-cal. machine gun . The Curtiss Hellcats and 
·ought Corsairs, which were both carrier and sho re-based on V -J 

Day, have speed of more than 400 and 425 miles an hour, respec
tively, and mount six .so-cal. machi ne gun , or proportionate num
bers of 20-millimeter cannop in addition to rockets. Bombs weighing 
up to 2 ooo pounds could al o be carried by these planes when they 
were assigned fighter-bomber mi ions. These planes played the 
leading role in our tactical developmen t of fighte r-bombing, a World 

THE GRUMMAN GRAY GOOSE 
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War II innovation. ther technical developments pr imarily airborn e 
radar, helped to bring in to existence the Navy' night-fighting fo rce . 
The Wildcat, g r a tly improved by vari u modificat ion · by General 

'[otors to g ive it g reater peed and climb, c ntinued to be u eel on the 
esco rt carri ers. 

"Our · clive-bomber, the Helldiver, ha a peed of more than 2 -o 
mil es an h ur, can ca rry -,ooo pound of bomb . and i equ ipped 
with eight rocket launche rs, two 20-millimeter cann nand t\\"O .30-cal. 
machine guns. T he e characteri tics were de\· I peel throu h five 
modifications. The Douglas Dauntle was the tandard d ive-b mber 
when the war began, and delivered heavy blow against the en my 
befo re it was retired as a fi r t line plane. Its top peed was - 30 mil 
an hour; it carried r,ooo pound of bombs, and mounted two -30-
cal. and two .so-cal. machine guns. O ur torpedo bomber at the 
sta rt of the war was the Douglas Devastator, a plane which ha I a 
speed of about rso miles an hour and was very lightly armed. The 
Grumman venger, and later modifications of thi plane by neral 
Motors , gave us a plane with a speed of more than 2SO mile an hour, 
capable of carrying 2,000 pounds of bombs or a torpedo, four machine 
g uns and rockets. One modification of the venger was a ca rrier
based night bomber to operate with night fi ghters. 

"Development and research in the dive-bomber and torpedo 
bomber field during the war yielded designs by n oliclated , Doug
las and Glenn L. Martin. A few production model had been turned 
out by Consolidated and Douglas and several experimental model by 
Martin when V-J Day came. ' 

" The standard scout-observation plane ba eel ab arcl battleship 
and cruisers became the Curti s eahawk, replacing the hance 
Vought Kingfi sher and Curti ss Seagull. The Seahawk and King
fisher played no small part in air-sea rescue . T he Consolidated 
Catalina, the veteran twin-engine patrol plane, vvas iti operation at the 
start of the war and has p roved to be one of the most valuabl e all
purpose planes. P lanes of the sixth modification-or sixth major 
change-giving it greater .range and speed are now with the fl eet. T he 
Martin Mariner, a larger, heavier plane, has taken over many of the 
patrol duties formerly handled by the Catalinas. Both of these planes 
also have performed outstanding service in air-sea rescue work. 

"For our four-engine, land,-based search plane, we have replaced 
the Consolidated Liberator with the Consolidated Privateer, a plane 
with a range of well over 3,000 miles, heavy armament and a wealth · 
of new navigational, radio and radar equipment, enabling it to fly 
long hours of reconnaissanc~ over trackless oceans. These planes , 
which carry bombs and depth charges, have made impressive records 
against isolated Japanese ships, small convoys, submarines and 
enemy-held islands in their search areas. Our newest twin~engine 
search plane is the Lockheed Harpoon, which took over the 'duties of 
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the Lockheed Ventura. It carries bombs and rockets and has IO 

.so-cal. machine guns ' ith which to protect itself . The range of the 
Harpoon is in e..xcess of 2,000 miles and its speed is more than 3 0 0 

miles an hour. 
' The Naval ir Transport Serviee utilizes as its standard trans

port planes the Martin Mars, Douglas Skymasters ( RsD ) and Sky
trains ( R4-l) ) , and Con olidated Coronado fly ing boats, while Marine 

orps air transport groups use the Curtiss ·Commandos in large num
bers. Established on December I, 1943 the aval ir Transport 
Service routes e..·dend over approximately 8o,ooo miles, covering 
three quarters of the globe. In addition to carrying freight and pas
sengers, the erv ice flew ' hole blood daily from the west' coast to 
combat a reas in the Pacific and evacuated wounded during the Oki
na\ a campaign. 

" I mproved cooling and other changes have increased the horse-
. power of standard combat engines IO per cent with little or no in
crease in weight. Thus it has been possible to translate added power 
into increased climb and speed. New superchargers make it possible 
to hold high take-off horsepower to higher altitudes than was possi
ble before. T he adoption of water injection for engines to give pilots 
g reater speed in emergencies al o has become general for all combat 

U. S. Navy photo 
A SECTION OF APRA ON GUAM 

Part of the Naval Operating Base at Apra Harbor. 

I· 



194 THE IRCR F T YE R B K 

RYAN FR -1 FIGHTER PRODU CTION 

Final assembly on the N avy's new Fireball carrier fi ghter a t th e plant of the R ya n 
Aeronautical Company, San Diego, Calif. 

types. Our requirement for the utmost in reliability and our long-held 
conviction that an aircooled power plant in stallation was less vulner
able to damage than a liquid-cooled, has caused us to devote primary 
attention to the development of aircooled engines, and hence, has con
tributed substantially to the aircraft program of the country. It can 
be claimed without exaggeration that the aircooled aircraft engine of 
today would not have been developed effectively had it not been for the 
Navy's continued interest. · 

"Other technological advances in naval aircraft have included the 
development of jet-assisted take-off ( whic:h makes it possible for sea
planes to carry much heavier loads), tlfe largest helicopter yet flying, 
and radio-controlled target drones and missiles. 

"Fighter-plane speed was increased greatly during the war. At 
the end an experimental model ready for combat use had a speed of 
over 550 miles an hour. This plane was powered with turbo-jet en
gines, little known before 1941. Development of the conventional air
craft engine also had progressed; whereas initi~lly the maximum 
size was r,ooo horsepower, improved types of 3,000 horsepower are 
now in use. Torpedo bombers, scout bombers, patrol bombers and 
scout observation planes all have been developed rapidly during the 
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period. arrier-borne aircraft with increased speed, range and arma
ment carried the battle to the Japanese homeland, and patrol aircraft 
\ ith high peed long-range and greater offensive power aided in 
uppl) ina the information nece ary to the uccess of those operations . 

De elopment of the arre ting gear launching catapults and handling 
equipment of our surface ship kept pace '' ith the increasing weights 
of plane and allo \ ed more plane per hip to be carried than · had 
been po ible in peacetime. . 

ur aircraft were a focu for development in many fields. Radar 
open d new po ibilities for search, night combat and operations 
under poor vi ibility condition . ircraft gun were increased in size 
from the .30-cal. \1 orld ar I weapon to 20- 37-, and 75-millimeter 
gun . irborne rockets up to rr.r inches in diameter radically in
creased the tt·iking power of conventional aircraft, with little penalty 
on performance. Rocket pO\\ er al o wa used on seaplanes for assist
ance in take-off with heavy load and in high ·seas, making possible 
the rescue of many downed a iator and thereby reducing our combat 
losses. Development of the fire bomb furthe r extended the tactical 
versatility of aircraft. · 

"Research on air problems ha been de oted in the main to per
fection of tactics design~ to minimize flak hazard to naval aircraft 
attacking gun-defended targets, and to analysis of accuracy and effec
tiveness of aerial weapons, primarily against sea-borne targets. 
Bombs, rockets, and torpedoes are designed fo r distinct uses, condi
tioned by the accuracy of launchina and by their lethal effectiveness. 
Studies of the peculiarities of the e weapon ha' e led to i·ecommenda
tions for tactics and training procedure . tudies were carried out by 

MARTIN NAVY MARS ASSEMBLY LINE 

Showing the huge fl ying boats under construction in the plant of The Glenn L. 
Martin Company, Baltimore, Md . . 
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other subgrpups on defense of task fo rces against suicide attacks, on 
the effectiveness of anti-aircraft fire, and on problems of naval gunfire 
as a support for amphibious landings . 

"The ass istance and cooperation of industry and science have been 
indispensable. Without this assistance, many of the \Veapons which 
have t ome into being as the result of intensive wart ime research and 
development otherwise never would have been completed and intro-
duced into the fleet. . 

"It had often been pred icted that in a national emergency the 
totalitarian countries would have a great technical advantage over the 
democracies because of their ability to regiment scienti fic fac ilities and 
manpower at will. The results achieved by Germany, Italy and J apan 
do not bear out this contention. Studies made since the close of the 
war indicate that in none of these countries was the scientific effort 
as effectively handled as in the United States. The rapid, effective 
and original results obtained in bringing science into our war effort 
are proof of the responsiveness of our form of government to meeting 
emergencies, the technical competence of American scientists, ana the 
productive genius of American industry." 

United Air Lines photo 

HOMEWARD BOUND FROM SOUTH PACIFIC 

Made comfor~able in litters and attended by Army Air Forces flight nurses, these 
wounded soldiers start from an Australian base in a United Air Lines Douglas C-54 

transport operated for the Air Transport Command. 



CHAPTER V 

AIR TRANSPORTATION 

Our Vvounded \re Flown Back Safely from Europe arid Asia-The 
ir Tran port Command of the Army Air Forces-The avy 

ir Transport Service-Record Operations of Air Express 
-Rapid Growth of Airline Services-Developments in 

Passenger, Mail and F reight Traffic-The Trans-
ocean Services- ew Equipment. 

WHE r hundreds of thousand of passengers, many of them 
" ounded soldiers and ailor were flown across the conti
nents and oceans during the war it marked the beginning of 

a new age in which air transportation was to grow with breathless 
rapidity, taking people and thing across the United States in a few 
hours, spanning the Atlantic in a single day and the vast Pacific in a 
very few days. The whole world in fact, could be traversed in a brief 
vacation. More than 8o per cent of the people of the United States 
were living within 25 miles of a station stop on the great air transport 
system which was beginning to spread out into all corners of the 
earth. But nothing e.'<emplified the practicability of our airlines opera
tions more than the safety with which our wounded were flown back 
home from the war-torn hells of Europe and Asia. Here is a vVar 
D epartment statement: 

"A perfect record in flying thousands of patients from Europe and 
China, India and Burma by the AAF Air Transport Command in 
1945 is reported by the War Department. A total of 43,496 patients, 
litter and walking, were evacuated from overseas over routes of ATC's 
North Atlantic Wing with . only two deaths enroute, and in neither 
case could the trip be considered either the cause of or a contributory 
factor in the patients' deaths. The figures take on additional signifi
cance, it was pointed out by the Chief Surgeon, when it is realized that 
a total of 186,747,436 patient miles were flown during 1945. The 
av:erage distance travelled per patient was approximately 4,300 miles. 
Evacuations of the sick 'and wounded were as follows: United King
·dom, 14,145 ; Paris, 24,166; Casablanca, 3,144 ; Naples, 646; India
Burma, s8o; China, 401 ; other, 414. Since the beginning of aerial 
evacuation in 1943-an important medi.cal factor considered to have 
saved a great number of lives because of the speed with which they 
are handled-up to January I , 1946, a total of 64,318 patients were 
returned to the United States by air over the Atlantic routes. During 

197 
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the first year 687 patients were flown. Only A T C s giant four
motored C-54s were employed for the long o ·er-\ ·a ter hops and 
every care and safety p recaution wa exerci sed to in ure the ucce s 
of each mission. A max imum of 30 li tter ca es were transported each 
trip, except in cases of extreme di stance , when fe \\"er pati ent \\"ere 
carried to permit g reater ga oline loads. Th i em·iable record com
pares with A TC's G1·een P roject program during the ummer of 1945 
when hundreds of tran port shuttled 1.)0,000 pa sengers to the 
United States in fo ur month \\"ithout a ingle lo s." 

Between J anuary, 194-1-, and ugu t 31 1945 the ir Transport 
Command carried here and abroad a total f -,957:454 passengers, 
92,597 tons of mail and 1,000,479 tons of other cargo. Between July, 
194-2, and V -J Day, the T had flown 2,369,400,000 ton miles, 
6,937,330,000 passenger miles and 935,000 ooo ai rplane miles . A TC 
operations involved a total of 5,638,2oo hours of 1flying . In ATC oper
ations inside the U nited tates 330,822 pa sengers, 120. tons of mail 
and 51,758 tons of other cargo were ca rri ed I etween J anuary, 1944, 
and A ugust 31, 1945 . Between July, 1942, and V-J Day, ATC domes
tic operations amounted to 187,30o,ooo ton miles, 576,soo,ooo pas
senger miles, I 14,000,ooo a irplane miles and 735 ,900 hours of flying. 
A TC foreign operations during the same period amounted to 2,I82,-
10o,ooo ton miles, 6,36o,8oo,ooo passenger miles, 821,ooo,ooo air
plane miles and 4 ,902,300 hours of flying. 

A ir Transport Command operati ons over the Himalayan Hump 
between India and China were the most spectacular of the war because 
of altitude, the nature of the country traversed and the prevailing bad 
weather. Here is some of the reco rd. A grand total of 685,304 tons 
of cargo, including 392,362 tons of gasoline and oil, was fl own into 
China. From December, 1943, to August 31, 1945, 156,977 flights 
were ·made over the Hump to China, including 3,138 in December, 
1943, 54,926 in 1944 and 98,913 up to the end of August, 1945. The 
average number of transports assigned grew from 165 to 640, and the 
percentage in service rose from 57 per cent in December, 1943, to 84 
per cent at the peak. A total of 373 transports were lost in the Hump 
operations, losses running as · high as eight planes for every 1,000 
China trips in January, 1944, and cl~creasing to one for each 1,000 
trips during the last two months of the war. 

Ferrying operations of the Air Transport Command were carried 
on throughout the U nited States and abroad. From July, 1942, until 
V-J Day, the A TC flew 49,761 aircraft overseas in a total of 2,048 
flying hours, covering 329,562,000 miles, in the course of which 594 

/ aircraft were lost. 
The Naval Air Transport Service flew an estimated 8,927,174 ton 

miles in 1942, an estimated 68,9oo,ooo in 1943, 209:473,181 in 1944 
and 344,668,941 ton miles in 1945. N A TS planes in operation were 
94 during the peak month of 1942, 179 in 1943, 351 in 1944 and 435 
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in 194- . Pa senger totalled 25,15! in 1942, 184,719 in 1943, 549,393 
in 1944 and 776 745 in 194-- Cargo and mail amounted to 4,527 tons 
in 194-, 32 397 in 1943, 76,665 in 1944 and 100,258 tons in I945- The 
routes traversed by TS operations rose from 37.400 miles in 1942 
to 63 250 miles in 1945-

omplete air tran port statistical tables will be found in the section 
Flying Facts and Figures. 

e' air expre s records \\ere made in I9-t'"' on our domestic and 
international route . Haf!dled for dome tic airlines by the Air Ex
pre Di i ion of Raih ·ay £......-pre gene) nation-wide air express 
pa sed the two million shipment mark in 19-t'" for the first time, with 
a total of 2,!65,132. Thi marked a ri e of - .06 per cent over 1944 
which rang up a record-breaking total of I 773, -3 shipments. Gross 
revenue on this traffic cleared the mark et in 1944 b 19.2 per cent, 
with 13,64s,8o6 reported for r9r compared with II,447,7 I5 the 
year before. 

ir ~-xpress traffic, consi ting mainly of war-essential machine 
parts, drugs and printed matter in the earlier part of 1945, and recon-

U. S. Navy photo 

NAVY WOUNDED HOSPITAL-BOUND 

Casualties from a South Pacific battle aboard a Navy Douglas Skytrain on their 
way to a base hospital. This aerial ambulance service was operated by the South 

Pacific Casualty Air Transport , U. S. Navy. 
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LOCKHEED CONSTELLATION AS ARMY TRA SPORT 

version machinery, household appliances and store merchandise in the 
latter part, weighed about 40,745,IOO pounds as against the all-high 
war year of 1944, which reached the 34,276,834 pound mark. Addi
tional cargo space rapidly became available as the year wore on, with 
new and reconyerted planes entering the commercial field. 

In its 18th year of operation, air express moved its shipments over 
63,000 miles of air routes, an increase of about 5,000 miles over the 
previous year. It served through the facilities of Railway Express 
Agency about 728 points with direct air delivery and. about 23,000 
express offices throughout the country with coordinated air-rail-truck 
delivery. 

A new record also was made at LaGuardia Field when the New 
Y ark department of the Agency reported a total of 888,862 ship
ments for the year. This figure held two new records with an all-time 
top monthly average of 74,072 and a new monthly peak reached in 
December with 101,712. No month ran under the 50,000 shipment 
mark at New York throughout 1945. Gross revenue for the year's 
business set a new mark with $3,993,961, compared with the 1944 
$3,40I,I05 . Gross revenue for the peak _month of December was 
$467,1 r6, compared with $435,363 for the same month the year before. 

Over-the-border. business also soared to new heights, . with inter
national air express totaling 324,461 shipments, marking a 30.5 .per 
cent rise over the 248,541 recorded in 1944. Handled by the Railway 
Express Agency for Pan American World Airways, Braniff Airlines 
and American Airlines System, a record-smashing monthly average 
of 27,035 shipments were reported, as against 20,700 in 1944. Charges 
paid by shippers on the international traffic in 1945 came to

1 
$1,499,-

947, a 41.2 per cent gain over 1944 . . High month for international 
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air shipping \Va December, \vlth 36,725 shipments, hurdling the peak 
month of 1944 by 36.7 per cent. Revenue fo r this month amounted to 

13 ,271 a new monthly record. 
Throughout 194'" outgoing traffic maintained a better than two to 

one balance over incoming traffic. Airport cities included in these 
reports of international business ' ere Miami, ew York, Tew Or
leans an Franci co ( fills Field ) Seattle, Fort Worth, San Antonio, 
Los ngeles Brown ville, Laredo and El Paso. Featuring the inter
national traffic durin o- 194 J were these shipments, a ton of mining 
replacement part from ew York to Botwood ewfoundland, to · 
keep an es entia! mine in production· I I ooo pounds of ball bearings 
from Ford Motor ompany to its plant in Degenham, E ngland ; about 
6o,ooo Easter Lily bud · an air expre s shipment from Buenos Aires, 
marked my teriou ly ' Hydrox-ymercuripropanolamide Orthocabosy
phenoryacetique,' identified as a chemical product· the firs t Soviet 
commercial air e.'<press shipment to Seattle, rare rose oil and tobacco 
samples· nearly I roo sexed leghorn pullet baby chicks from ew 
Paltz, . Y ., to Havana Cuba· I 500 sets of false teeth monthly to 
Central and South America. 

deled incentive for th is historic development of air shipping was 
given by a success_ion of commodity rate tariffs substantially reduc
ing costs of air e.'<pressing sp~cified articles between specified points. 
The year concluded with an announcement of national overall rate 
reductions ranging -up to 13 per cent, whicl1 s~rted the new year off 
in high gear. To keep the express bus~ess rolling and flying to new 
records in 1945, the Railway Express Agency employed 6o,ooo men 
and women, r6,ooo motor vehicles, and through its contracts with all 
transportation systems, forwarded shipments over the swiftest rail
road, water and air lines available. 

Operations of the 24 domestic and international airlines of the 
United States broke all records in 1945. All categories of traffic regis
tered unprecedented gains over 1944, ranging from. 55 per cent in 
revenue passenger miles to about 31 per cent in ton miles of express 
and freight. . 

The increase in civilian operations occurred during the period 
while the commercial carriers sti ll were partially engaged in contract 
war operations for fhe Army and avy both in this country and over
seas. The period also covered the beginning of extensive contrac~ 
carrying in the redeployment of troop across the United States. 

The number of planes in daily use by domestic airlines reached a 
total of 414, as compared with the pre-Pearl Harbor peak of 359, 
~ith scores more in process of reconversion and other new models 
coming off production lines. The overseas fleet totaled 102 planes, 
giving a total of 516. Those aircraft were insufficient to handle the 
steadily increasing demand for seats, when in December the Army and 
Navy temporarily took over 70 p~ cent of the eastbound space for 
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returning soldiers and ailor . The number of tran port plane on 
order was large enough to bring the total fleet to more than 1,239 in 
1946 and 1947 eating 49,757 pa engers. 

rl he dome tic a irline in 1945 flew ab ut three and a half billion 
revenue passenge r mil e and carried about ix and a half million rev
enue passengers-an increa e of more than '"0 per cent in revenue 
passenger mi les and more than 6- per cent increa e in re enue pa -
sengers over 1944. i\ifail ro e to ab ut si. ty-five million ton miles-an 
increase £ about - 7 per cent over 1944. Air express and cargo in
creased to a total of ab ut twent -three million ton mile , 31 per cent 
ove r 1944. 

The average number of ccupied seats per plane ro e to 19.2 in 
side the nited States. l~ a r had been reduced to 40 cents a mile. 
A reduction of 13 per cent ih basic express rates became effective 
J anuary r, 1946 . till wi th insuffic ient equipment, the airl ines were 
able to handle the huge volume of traffic because they continued to 
mainta in the exceptionally high util ization of aircraft achieved dur ing 
the war. As compared with seven to nine hours before Pearl Harbor, 
planes in service during the later months of the war were flown II 
to 12 hours daily. That figure in 1945 dropped slightly on ome lines, 
but actuall y improved on others, at lea t two lines recording a 120 
hour daily average use. S imilarly, the wartime load facto r , which hit 
a high average mark of 9- per cent, dr pped somewhat, but three 
lines increased th eirs .• O ne li ne operated with nearly 95 per cent of 
avail able seats fill ed with paying passenger , and several held over 
the 90 mark. T he internat ional U ni ted State carriers were .operat
ing a t better than an 8o per cent load factor, with average trips of 
nearly 1,000 miles . 

After the wa r, the airl ines commenced acquiring transport planes 
·capable of 300 miles an hour speeds, as compared with pre-war 180 
miles an· hour models. Their capacity was ri ing to so or more seats. 
Increasing use of pressuri zed cabins raised c mfo rtable "over the 
weather" crui sing heights to 30,000 feet. 

D uring the latter part of 1945, in addi tion to their regular civilian 
operations, the ai rlines, under contract and through seat allo tments, 
helped speed the movement of about 126,ooo troops. During the 
earlier pa rt of 1945 the ai r carri ers had completed their direct vvar 
job , which a ll told amounted to fl ying 8,ooo,ooo,ooo passenger miles 
and 8so,ooo,ooo ton miles of cargo under contract fo r the Army and 
Navy and in war-tinged civilian operations. On Army and Navy 
missions alone the commercial carriers flew the equivalent of 26 ooo 

I l 

times around the wo rld .at the Equator. 
E leven a irlines continued to operate under contract for the Army 

and Navy, some of them for several months after the war. Those still 
continuing with work for the Army early in 1946 were American 
Airlines, American Export Airlines , Northwest Airlines, Pan Amer-
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ican \ orld irways, Tran continental & \ estern Air, and United 
A ir Lines. The services of Consainva · were terminated on Decem
ber I 5 ; Ea tern ir Lines October I 5 · Pan merican-Grace Sep
tember I~·\ e tern . ir Lines ugust 3I; ortheast irlines April I. 

On contracts with the rmy these carriers flew IOO 544 96I trans
port mile between January I and December I, I9r , the latest date 
for "hich figures \\ere a' ailable. For that ame period the ton miles 
fl own were 399,9-8 42 · and pa enger miles I,75I,763,336, of 
' hich I 6o 77 were on international routes and I47,885,450 on 
dome tic. The contract carriers on the · project for redeployment of 
returning soldiers and sailors carried 63 376 passengers from August 
2r to December 3I , 1945. That did f10t include seat allotments on 
regular eastbound ci ilian schedules. 

In mid- eptember I94S, \\ artime priority restrictions were 
greatly relaxed, lea\ ing 8,... to 90 per cent of airline seating capacit; 
available for pa sengers without priorities on a " first come, first 
served" basis for 1:egular resen ation . On October I 5 all priorities 
were abolished. The demand for air travel increased so heavily, ho\\
ever, that on practically all route it was necessary to make reserva
tions anywhere from several days to several weeks in advance. 

BOEING C-97 FLIGHT CONTROL CABIN 



204 THE A IRCRAFT YEAR BOOK 

T he number of airline employees jumped to 55,000 b) the end of 
1945. This included a 20 per cent increase dt!e to adoption of the 
40-hour week by most of the carriers. En1ployment was expected to 
reach 120,000 by the end of 1947. In 1941 the total personnel of the 
airlines had been about 26,ooo. Skilled mechanics and their helpers 
led the roster. P ilots came second, stewards and stewardesses third 
and g round communications officers fourth . Jobs for veterans was 
the keynote of the airline hiring program. The carriers welcomed 
back their thousands of employees who had joined the armed forces 
and hired in even greater numbers veterans who were not previously 
in their employ. As the year closed, more than 10 per cent of all air
line personnel were veterans. 

The domestic scheduled carriers in 1945 had a remarkable record 
of only 2 .2 passenger fa talities for each roo,ooo,ooo passenger miles 
flown. In spite of wartime handicaps for a large part of the year this 
figure was the same as in 1944, when the corresponding rate for auto
mobiles and taxis was 2.9. In 1930, the number of airline passenger 
deaths had been 28.37 per 1oo,ooo,ooo passenger miles. 

I n 1945 there were 40 accidents- major or minor-on the do
mestic routes, as compared with 30 in 1944; and 76 passenger fatali
ties, as compared with so in 1944. But the number of passenger miles 
operated increased so heavily that the result was a record of 47,_368,-
421 passenger miles flown per passenger fa tali ty, as compared with 
45,252,370 in 1944. There were eight fatal accidents as compared with 
five in 1944· 

On the overseas routes in 1945 there were only five accidents all 
told , as compared with II in 1944, with t~o fatal ac<:: idents each year. 
The numher of overseas passenger fatalities was 17, or a drop of 
three from 1944. T he overseas passenger fatality rate per 10o,ooo,ooo 
passenger miles was 3·9: This means that the overseas lines operated 
29 ,ooo,ooo passenger rmles for each passenger fatality. 

The network of air routes available for the transportation of pas
sengers, airmail, and cargo in the United States was increased by 
4,042 miles in 1945. The total riumber of route miles reached the all- · 
time high of 66,979. 

The year was also a record breaker in international operations, 
with the Civil Aeronautics Board having granted three carriers of the 
United States certificates for. routes across the North Atlantic 
through Europe to Russia and Irrdia. E xaminers for the Board also 
made recommendations for service across the South Atlantic and the 
Pacific which were not finally decided on by the full Board, while 
determination of broad extensions in the Caribbean was still to come. 

The intermitional route miles certificated at the end of the year 
totaled 106,197 miles for the United States carriers. They were: 
American Export (now American Airlines Overseas) 9,208, . Pan 
American transatlantic 28,718, Pan American Latin America r8,oso, 
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Pan mencan Pacific r8,297, Pan merican Alaska r 79, Pan 
merican Grace 9,786, and T\1 - 20,539 route miles. The r o6, 197 

overseas route miles compared with the 1940 figures of 57,804 miles 
divided among merican Export with 6,817, Pan merican 44,583, 
and Pan merican Grace 6,404 route miles. 

The principal awards of ne\ mileage involved seven domestic car
riers prior to September 30 1945, while others related to compara
tively minor te rminal changes. The largest single new extension in 
the history of the Civi l Aeronautics Board was made in July when 
Delta irlines recei ed a certi ficate to add 1,224 miles to its system, 
both ,to the north and south. From Cincinnati it as authorized to 
reach hicago via nderson, 1uncie and Newcastle. From Knoxville 
it v ·as authorized to fly to she' ille and Greenvill_e-Spartanburg. 
From tl1ere one branch went to Columbia and Charleston S. C., while 
another branch went to ugusta, Savannah, BrunS\'\ ick, Jackson
ville and Miami. 

American irline added a net of 653 miles to its system by re
shuffling three routes in the ortheast. It also gained 43 miles by 

LOADING FAIRCHILD C-82 PACKET 

Designed to carry heavy war equipment, the Fairchild Army cargo plane is shown 
. here taking on a ISS howitzer. 
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linking Syracuse, E lmira-Corning, Binghamton and cranton-\ ilke -
Barre. Mid Continent A irlines linked ew O rl ear. wi th T ul a, Yia 
Shreveport , Texarkana, Fort Smith and Muskegee with a gain of 
584 miles. Continental was certificated fo r SI9 new mile with a 
route between Hobbs and Tulsa via Lubbock, ·wichita Fall s and 
O klahoma City . Eastern ir Lines gained 693 mile by an exten ion 
from Columbia, S. C., to Detroit via Charl otte-\ Vin ton- alem, 
Greensboro-H igh Point, _ . ., Roanoke, a., harle ton, \ . a .. 
A kron and Cleveland. Colon ial irlines wa given 71,.. miles by route 
extensions linking 'vVa hington, N ew Yo rk ttawa and Iontreal. 
F rom Washington the new set-up "as to take olonial thr01wh Bal
timore, Reading, Scranton-VVilke - arre, Binghamton, yracuse an 1 
Watertown to Messena, . Y . Thence one branch wa to rro to 
O ttawa and the other to Montreal. Pennsylvan ia entral .L\irlin s 
gained 46 miles and a link between R ochester, N . Y. , and \Va bing
ton, D. C., via Williamsport, E lmira-Corn ing Rochester and Buffalo. 
Other changes were minor decreases or increases in the mileages of 
several routes owing to changes in terminal location. 

There were 129 more applications for scheduled airline erv i e 
pending before the Civil Aeronautics Board at the end of I94S than 
at the end of 1944, this figure being the net result of cases disposed of 
and new applications filed. The total on December 3I, I94S, was iss 
as compared with 626. The domestic figure for I94S was S8I- con
ventional 479, pick-up or combination 4I ; helicopter or combination 
6 I. The foreign total for 1945 was 87-conventional 79, helicopter 
five and lighter-than-air three. There also were 87 applications pend
ing for service in A laska. Non-scheduled ar plications pending at the 
end of I945 were I07 as compared with 94 at the end of I944· The 
domestic figures were 92 and 78, respectively, and fo reign 15 and 16. 
A ll the foregoing applications \·vere from American carriers . Appli
cations pending from fo reign carriers for service here were 20, as 
compared with nine in I944· 

The number of planes in the domestic and international fl eets of 
airlines of the U nited States increased upwards of 43 per cent du~·ing 
I945, m ost of the rise occurring in the few postwar months. This 
figure applied to aircraft actually in operation and did not include a 
considerable number which had been acquired by the carriers and 
were in process of reconversion. The fleets totaled 5I6 planes with 
about I I,500 seats at the end of 1945. Of these 4I4 were flying do
mestic routes and I02 outside the United States. Of the former, 37S 
were Douglas DC-3 and two were Douglas DST planes, three L ock
heed Electras, and I 8 Lockheed Lodestars, five Boeing Stratoliners, 
and I 1 Stinsons. The transports in our overseas airline services in
cluded I3 Douglas C-54, two DC-2, 72 DC-3, three Sikorsky S-42, 
two S-43, three Boeing Stratoliners (307), and seven Boeing Clippers 

(3I4). 
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'l o t of the planes which the airlines acquired during 1945 were 
by allocation of mil itary aircraft th rough the Surplus P roperty _ d
mini tration. The total recei,ed was 364 ( including a fe, transferred 
in the clo ing weeks of 1944). Of these, r8o were four-engine D oug
la - -4 t) pe; 169 two-engine D ouglas DC-3 ; nine L ockheed L ode-

tar · and ix mi cellaneou maller types. t the end of the year 
n t all of the e had been recom erted to commercial use, but "'ark 
wa being ru hed and the delivery rate was increasing . 

The a ll ocation of the tran port t) pes to the variQu airlines was as 
follow : Ia ka th ree merican 5 merican Export ( merican 
0 er a ) six B raniff nine Chicago & outhern eight , Continental 
ix Delta 13 Ea tern 40 Hawaiian one M id-Continent three, a-

t iona! ro, Tortheast seven orthwest 17, Pan 11erican 40, P an 

INTERIOR OF FAIRCHILD C-82 PACKET 
View toward the front. It has 93 per cent of the cubic capacity of a railroad 

boxcar . Cargo is loaded into it fro m the rear. 
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American G race fo ur, Pennsylvania Central 28, T ranscontinental & 
Western 48, U ni ted 43, and i\Testern 14. 

D uring 1945 international relat ions in the air we re advan~e? by 
41 Governments sig ning the interim agreement for the Prov1s1onal 
Interna tional Civ il Aviation O rganization. The permanent conven
tion was signed by eight, the transit agreement by 25, and the trans
por t ag reement by 12. There were 36 countri es wh ich signed varying 
numbers of the five freedoms of the a ir ( the t ransit and t ransport 
agreements), signed bilateral ag reem nts with the nited tates, or 
interim. agreements, or proceeded well along with negotiations. They 
were A fghanistan, A ustralia, Belgium, Canada, hina, Czechoslo
vakia, E l Salvador, E thiopia, Greece, H onduras, I ndia Iraq, L iberia, 
Netherlands, New Zealand , icaragua, .r orv. ay, Paraguay, P oland,. 
Spain, S weden, Switzerland , T urkey, nion of outh Africa, U nited 
Kingdom, U nited S tates, D enmark, Iceland , Ireland , P or tugal, Co
lombia, F rance, Italy, E gypt, Iran, and Saudi rabia . The situation 
in Germany and Japan, of cou rse, was to depend for an indefinite time 
on military control, but it was believed that commercial lines would 
soon be able to operate into Germany. A study of the foregoing li st 
shows that it opened the way to practically all the key places fo r routes 
throughout the world. The big blanks were R ussia and the Balkan 
countries. 

The Interim Agreement set up the P rovisional I nternational Civil 
Aviation Organization as a result of the Chicago Conference D ecem-_ 
ber 7, 1944. The " Convention" involved ratification of membership . 
The Transit Agreement included the fi rst two freedoms : r , F reedom 
for peaceful commercial aircraft to fly through the air of another 
country. 2, F reedom for such aircraft to land in other countries at 
agreed ports solely fo r the purpose of refueling and overhaul, but not 
to take on or discharge commerce. The Transport Agreement in
cluded the r emaining three fr eedoms : 3, F reedom to car ry traffic from 
the plane's country of origin to any other coun try. 4, F reedom to pick 
up in other countries traffic destined fo r the plane's homeland. 5, 
F:ceedom for a foreign plane to carry traffic between countries outside 
its own. 

In addition to the foregoing were the series of bilateral agreements 
signed between various pairs of countries. Some countries signed 
bilateral agreements with the U nited States. Others signed interim 
bilateral agreements and others progressed with negotiations close to 
the point of signing. In the three foregoing categories were some 
countries which had not signed all or even any of the "freedoms," but 
the bilaterals were usually based on the five freedom form and were 
considered as opening the way to United States operations. 

On the other hand, some countries which had not signed bilaterals 
did sign all five freedoms, which likewise virtually gave a green light 
to our traffic. Then there were cases like most of the South American 
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count rie where United tates line had been operating for years. 
ew agreements might var when the Ci il eronautics ·Boa rd ren

dEred a deci ion opening up the area to add itional lines. 
In J anuary 1946, a conference between Brit ish and nited States 

mi ion wa held in Bermuda eeking to arrive at an understanding 
on polic a to regulation of rate and limitation of frequencies and 
capacitie . Great Britain, fo r elf protection \ anted strict limitation 
' hile the n ited tates wanted to be free to meet aU traffic demand . 

The part which the flag ca.rriers of the U nited tates were to pia 
in air traffic aero s the or th Atlantic ' as settled by the i\ il ero-
nautic oard . D eci ions in other o erseas areas were pending : The 
Civil eronautics Boa rd s de ignation of orth tlan tic terminal 
point within the nited tates was signifi cant in that it re ersed 
pa t polic) that an international airline should end at the coastline 
and that an international route" airport need necessarily coincide with 
a eaport. T he Nor th tlantic term inal points named were Chicago, 
Detroit a hington, D. C. P hiladelphia, ew Y ork and Boston. 

Three lines \ on t ran atlantic certi ficates. American Overseas, 
forme rl) nerican E xport, went to Glasgow or London either b 
way of ewfoundland and Ireland · or via Labrador, Greenland and 
Iceland . t Iceland, a branch ' ent to I orway Sweden Finland 
L eningrad and MoscO\ . F rom the U nited K ingdom, the line ' ent to 

msterdam, where one branch proceeded through D enmark to 
S weden and the other through or thern Germany to Estonia, Latvia , 
Lithuan ia, P oland and Russia, rejoining the fi rst branch in Moscow . 

T ranscontinental & estern Air (T WA) was awa rded a route 
which branched at ewfoundland one going to Ireland , F rance ( e.,'<
cept M arseille), Switzerland, and Italy ; the other going to Portugal 
and Spain (except Barcelona ) where it split in two, one branch to 
join the fi rst in I taly and the other going through lgeria, Tunisia 
and L ibya to Egypt. T he I talian route then joined it in E gypt, via 
Greece. T he route proceeded through Palestine (Jerusalem) , Trans
Jordan, I raq ( Basra) , audi- rabia (Dhahran ) , Yemen, Oman, to 
Bombay and the a rea of Southern India, including Ceylon . 

P an American World irways was granted a certi ficate fo r a r
rival at London by two routes, one via Newfoundland and E ire, the 
other via Bermuda, the Azores and Portugal, where it operated a 
branch to Barcelona and Marseille. From London, the route went 
through Belgium, South Germany, Czechoslovakia, A ustria, Hun- · 
gary, Yugoslavia, Rumania; Bulgaria, Turkey, Lebanon, Iraq, Iran, 
Afghanistan , and North India to Calcutta. · -

A CA B examiners' report in a transpacific case, if followed by the 
board, would extend Pan American 's autl1orized routes most signifi
cantly by creating_ a complete circle arou~d the earth. This · would be 
effected by extension from Hong Kong through Bangkok to Cal
cutta, the terminus of the eastbound transatlantic route. The proposed 
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route would go from either San F rancisco or Los Angeles to Hawaii. 
F rom there one branch would go by way of anton I land, uva 
(Fiji I slands,) N oumea ( ew Caledonia) to either \uckland, ew 
Zealand, or Sydney, A ustralia, the las t named a new top. F rom 
Hawaii, there would be a non-stop sched ule to Wake I land , on 
through Guam to Manila, with one branch thence to ingapo re and 
Batavia ( new) , the other to Bangkok and Calcutta .. F rom Hawaii, 
there also would be a route to Mid'·' ay , with a branch going to \ , . ake 
(and thence through Guam to Hong Kong) and another branch ex
tending to Tokyo and Shanghai and then joining the first in Hong 
Kong. 

The CAB examiners recommended a route for Northwest Airl ines 
starting from either Jew York or Chicago, then proceeding through 
Minneapolis-St. Paul, E dmonton (Canada ), A nchorage (Ala ka) , 
the Kuriles, Tokyo, Shanghai, to Manila. Alternatives sugge ted, but 
not acted upon, would provide a parallel line somewhat to the west, 
beginning somewhere in the vicinity of the Kuriles and touching at 
several points in Russia and inland China. 

United Air Lines was recommended for a route to Hawaii. Pan 
American had a link between Seattle and the principal points in 
A laska, while various other lines also operated between Canada and 
Alaska, and within Alaska. 

The South Atlantic situation would be handled by a single United 
States line, P an American, according to the CAB examiners' recom
mendation, with a route from New York, through Lagens in the 
Azores, Dakar (Africa), Monrovia, Leopoldville and Johannesburg 
(Union of South Africa). However, there would be a route much 
farther to the south, from the bulge of Brazil to various alternate 
points on the opposite west coast bulge of Africa, some by way of the 
small island of Ascension. At the coastal points of both bulges, lines 
would go north to the United States and Europe, · respectively, and 
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south to . rgentina, Chile and other South .-\merican countries ; and 
South . frica . 

everal Eur pean airlines planned to use this route and it was 
po ible that the "Cnited tate \YOuld do like\\ i e, as it \ as one of 
the route flo \\·n man) times b) our rm) tran port forces and asso
ciated airline durincr the war. 

t the becrinning of 1946 ..-\merican . irline Oversea and Pan 
m rican \\" re running 14 weekly round trip chedules to London 

ia Bot" ood and Ireland u ing four-engined Douglas DC-4 land
plane . P an \ meri an wa operatincr two additional routes to L isbon 
via Ir land dai.l trip f rom an Francisco to Ha\Yaii plus t\:vo weekly 
with cargo and mail only and from eattle to \laskan points on fre-
quent daily chedules, as well as its Caribbean "'network. Terminals_ 
for the tran atlantic trips were ew l' ark, Chicago, Boston, \ ash
ington, and Philadelphia. Pan . merican was operating two weekly 
trips to Bermuda, plus one on alternate week , continuing from there 
to Li bon b wa) of the zore . There also were weekly t rips from 
Lisbon to Monrovia in £rica and from Monrovia to atal in Brazil. 
The ew York-London fare was $375, one way, with the round t rip 
h ice the one-way less ro per cent. 

TW completed sur ey and preview fl ights on its North Atlantic 

SECTION OF DOUGLAS DC-6 SLE~EPER 
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BOEING STRATOCRUISER AT LA G ARDIA FIELD 

It was powered by four Wright Cyclone engines. 

route, planning to start service early in rg46 between the nited 
States and Paris, using Lockheed Constellations . This line changed 
its unofficial name to Trans World Airline. Pan merican also made· 
survey flights in the Pacific beyond Honolulu with a view toward 
early re-establishment of service to Manila, the Orient and Australia. 
P lans were being niade by all the transatlantic carriers fo r extending 
operations into Europe, Russia and over the Mediterranean as soon 
as conditions permitted. 

A campaign for the removal of barriers in the shape of passport · 
visas, customs examinations, and other restrictions in order to make 
international air travel easier and more attractive was launched by 
the A ir Traffic Assembly of the Air Traffic Conference of merica . 
R emoval of restrictions would be upon a reciprocal basis and would 
be founded primarily upon the issuance of cards which would make it 
possible for air h;avelers to move from country to country with almo t 
as much ease and simplicity as they moved between the States of the 
Union. . 

A s a first step it was proposed that uniform regulations be set up 
by the United States, Canada and Mexico. Later the system would 
be extended to the entire vV estern Hemisphere and thereafter to all 
members of the United N ations. U ltimately, nationals of other coun
tries would be free to travel by air to the United States with a mini
mum of identifications and inspections, and Americans would be able 
to travel with greater ease throughout the world. 

W odd-wide airline passenger travel without limitation became a 
standard risk ~n the issuance of new life insurance policies by about 
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one-half of the 100 life in urance companies. The companies covered 
in a survey represent more than 8o per cent of the total life insurance 
in force in this country. 

In addition a limited amount of "orld tra e1, usually about so,ooo 
m iles annually is regarded as standard by 10 per cent of the com
panies surve ·eel, making nearly 6o per cent ' hich now place no 
underwriting limi~ation on normal world-wide air travel. Only 10 

per cent of the companies now decline applicants who contemplate 
uch tra el or issue policies excluding this ri k, the remainder giving 

individual con ideration to each ca e. 
I n contra t \\ ith this no companies accepted unlimited trans

oceanic travel as a totally standard ri k prior to the '~ ar and only a 
li ttle over IO per cent accepted limited world tra el on a standard 
basis, whil e alma t a third of the companies then declined outright 
applicants who expected to make such fligh ts or issued policies ex
clud ing this hazard. 

Pilots and crew members of airliners in tran oceanic service were 
able to secure life insurance protection for an extra premium with all 
but I 5 per cent of the companie , the sun e showed, the extra pre
mium var ing from $Io to IS per $ I ooo of insurance in most cases. 
Prior to the war, over one-third of the companies turned down such 

I 
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KITCHEN OF THE BOEING STRATOCRUISER 
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applicants and those who secured insurance paid an extra prem1um 
which was usually from $ 15 to $25 per $1 ,000 of insurance. 

P ilots and crew members on flights in the U nited States and West
ern H emisphere alike were enabled to secure life insurance at an e-xtra 
premium, usually $5 per $1,000 of insurance, with all but 15 per cent 
of the companies. P ri or to the war, only about one-third of the com
panies insured such applicants and the extra premium was · then usu
ally $25 per $I ,ooo. 

Pan American \1\forld Ainvays reached new heights in its con
tract opera tions for the Army and Navy in the blazing months which 
marked the road back from the Battle of the Bulge to victory in 
Europe, from the beleaguered China-Burma-India theater and the 
island bastions of the Pacific to the unconditional surrender of Japan. 
The transition period after the war saw further stepped-up contract 
flying in the airborne redeployment of troops on an unprecedented 
scale as well as resumption of commercial transocean service so far as 
possible within the limitations of \var-weary equipment and available 
ground facilities abroad. Before the end of 1945, however, the ac
quisition of four-engine land planes, declared surplus by the Services, 
permitted Pan American to reach two air transport objectives which 
would have been attained some four years ago had the war not inter
vened-the retirement of the last of the long line of pioneering flying 
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boats, the 42 ton Boeing jr4s, in favor of speedier, more effici ent land 
plane on the tran ocean airway and the offering of the lowest pos
sible fares, a move made po sible by improved equipment and in 
accordance with the company s long-range plan to bring worldwide 
ma air tran port facilitie within the reach of the average indi
vidual an ' here. \t the beginning of 1946 Pan \merican was oper
at ing thi interim Hight equipment, the Douglas-built DC-4s which 
\YOn fa me the world OYer a the rmy C-54 and the avy's R5D, 
on dail) chedule to reat ritain and Europe and across the Pacific 
a far a Hawaii: and the e four-engine t ran ports \\ere beginning to 
go into er ice on the Latin \merican trunk routes. Beyond Hawaii 
the D C-4 \~ere er ing Pan merican s central Pacific airways to 
the rient and the southern route to u tralia. In the tlantic area 
remini cent o£ the airline earlier pioneering, a DC-4 was off on the 
I nge t urve flight in air tran port history-a survey scheduled to 
cover 17 countries in Europe the !I:iddle East and India in prepara
tion for exten ion of Pan merican s transatlantic services to Cal
cutta. 

Du ring 1945, Pan merican \\ as granted extension of its t rans
atlantic route to Calcutta by deci ion of the Civil Aeronautics Board_ 
in the orth Atlantic case. . B decision on international route ap- -

BOEING 377 STRATOCRUISER 

Showing the main passenge r cabin. 
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plications m the other world a reas, in the South Atlantic m the 
P aci fic and to Latin merica , still were pending, as was deci ion on 
P an American's appl ication, fi led in 19-1-5 , for permi ion to operate 
express routes within the United S tates connecting its international 
a ir gateways. 

Meanwhile, the fi rst of Pan American s fleet of Constellations 
were rolling off L ockheed s as embly lines and were being made ready 
for the inaugurat ion of the first 300 miles an hour civil air transpor t 
serv ice ea rly in 1946. By the fa ll of 1946, the company expected de
livery of the fi rst of its fl eet of Boeing tratocruise rs. I n 1947, with 
Republic Rainbows, Pan merican planned to increase operational 
spee Is to 400 miles an hour plus. 

In civil operations the company's \t lantic D i ision dur ing 1945 
ca rried a record numl er of 20,025 transatl antic pas engers. To handle 
the increased demand for t ransatlantic travel, which was mo re than 
so per cent above 1944, the cornpany replaced the flying boat Clip
pers with faster land planes late in the year, lowered passenger and 
express rates and increased schedules to L ondon from twice a week 
to da ily flights. In the 6Yz yea rs of operation ince the D ix ie Clip
per 's initial conquering of the tlantic on June 28, 1939, the Clippers 
had t ransported a grand total of more than 88,ooo passengers. I n 
carry ing the record 1945 traffi c the flying boats and the D C-4 land 
planes flew the A tlantic a total of 419 times between the nited States 
and E urope, not including twice-weekly trips to Bermuda. The four 
flying boats and later, the six land planes, fl~w approx imately 1,750,
ooo miles on these flights, preliminary figures showed. Other than 
passenger s, Pan A merican t ranspor ted across the Atlantic 203,00 
pounds of Clipper express, 339,000 pounds of U. S . mail and r83,000 
pounds of foreig n mail._ Two major innovations fo r passenger service 
and comfo rt were made during the year-in March addition of 
stewardesses, and in November introduction of moving pictures while 
in flight. 

The Boeing-built Clippers established new records before they 
' were retired. On the 2;ooo-mi'le run over the N orth Atlantic-the 

m ost direct and most used route to E urope-a record 34 passengers, 
plus 12 crew, were carried. On the r ,870 mile South Atlantic run, 56 
passengers were flown from Africa to Brazil. A Bermuda Clipper 
leaving La Guardia Field carried the greatest number of commercial 
passengers ever lifted off the ground-64, plus a 13-man crew. For 
the fourth record, ~hree different Clippers carried 191 passengers into 
and out of La Guardia Field's marine terminal in a 24-hour period. 

At Pan American's suggestion, the first entry office at any airport 
was established at La Guardia Field' by the U. S. Customs. As a 
result clearance time on incoming express was cut down from the 
previous two to seven days to one hour. At the start of 1945, the 
camouflage had been removed from the flying boats and regular com-
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mercia! operations resumed. T wo days after V -E Day schedules were 
made public and in ten ie' s of pa engers by the press were permitted. 

everal da · later, busine men ' ere allowed priorities to t ravel, 
and this later was e--xtended to all but tourist t ravel. Late in I une, 
visitors again were allowed to view the Clipper arrivals and departures 
from the te rminal building at La Guardia Field. In September, fol 
lowing V-I Day, Berm uda was reopened _to tourist travel and P AA's 
chedules to the island increased. · 

One continuing part of the war job " as flying and maintaining a 
fleet of C- ,.. 4 tran port planes fo r the Ann) 's A ir Tran port Com
mand on the run to Calcutta, India. T his continued at year-end, but 
at a dimini hing rate. T he Flight M echanics School run by PA for 
t rain ing fl ight mechanics for the aval ir T~,;,ansport Serv ice closed 
111 ug u t a fte r having trained 1,400. 

P an merican made its first transatlantic fl ight by_ commercial 
land plane on October 27, arriving in London on the r8tl-i anniversary 
of it 1927 first rro-mile fligh t from Key 'Nest F la., to Havana. . 

T he Latin merican Division,• largest in the Pan merican Sys
tem, with headquarters in M iami, F la., established new records in the 
number of miles flown, number of passengers carried, and amount of 
mail and Clipper eA"J)ress shipments handled during 1945. In number 
of mil es flown on all routes, the division had a total of 23,0I5,256, 

LOCKHEED 649 CONSTELLATION INTERIOR 
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addi ng more tha n f ur million mile t the prev ious year's total of 
19,003,995 m il es. Total pa sen<re r in 194 :; were 3~6,656, compared 
to 19-14·s tota l of 302,555 . The year ·s total of exprc. fl own wa I I -

740,9~0 1 ounds, whil e \ me r ican and f re ign mai l totalled 3, - 21,-t~O 
pound s. T he 1944 mail and expre s sh ipment-. ag<rr gated 13,000 ooo 
1 oun I . 

T he year I9-t5 saw a teady increa. e in ervic s throughout Pan 
_ m er ican's L at in m r ican Di,·i . i n. \ Vh il e its ntire re ource , 
equ ipment and pers nnel ,,·e re a,·ai lable to the a rmed f rce du ring 
the wa r , the D iv ision neverth I had made pr paration f r the tr -
mendou expan ion a nd improv ment of it Latin American ervice 
immed ia tely upon the end of h t ili ties. nd r c nt ract to the ir 
Tran. por t omma ncl of the rmy, the Af,r ica- r ient Div ision of the 
a irli ne ru shed vita l suppli es and high priority mili tary per onnel to 
Ind ia from lVI ia mi in th ree clays on the famous cannonball run. Re
turning fl ights, part icipating in the A rmy· Green I roject brou<rh t 
wound ed wa r veteran from E urope and Africa to the nited ta te 
for exper t medical treatm nt. Immediately after V -J Day, its services 
for the a rmed forces ended , the L ati n A merican D ivi ion threw it 
entire energies into reconver t ing to. peac t ime operati n and in 1 ut
t ing into actua li ty its postwa r expansion program. \ vai labil ity of 
equ ipment and a p rogram of t ra ining personnel permitted new ched
ul e to 1 e put into effect du r ing the Fall , new routes t be opened . 
a nd a general i n creas~ in serv ices. Vv ith I 5 hours lopped off prev iou 
chedules, R io de J aneiro was brought with in 48 holll·s of 1iam i. 

New four-eng ine equi pment was put into se rvice between the nited 
States and L atin A meri can points. Soon a fter V -J Day a number of 
Latin A mer ican governments ceased requiring passports for inter
na tional travelers. P riorit ies were dropped and tour ist travel by ai r 
between the A mericas increased appreciably . 

P A A Clippers carried more Clipper express shipments during 
1945 than ever before in the airli ne' s' h istory . T his volume, coupled 
w ith additional planes and increased cargo capacity, made possible a 
ro per cent reduction in ex press rates throughout the Latin A merican 
operations. D uring the war , Cl ippers carried millions of pounds of 
high priority ca rgo for A llied and Ameri can fo rces overseas. T oward 
the end of the yea r a fleet of 45 four-engine Douglas DC-4s was being 
p repared fo r use on routes of the Latin A merican system. The first 
went into operation on December 29, flying non-stop between Miami 
and San Juan , P uerto R ico . . O thers were to follow speeding schedules 
and offering greater and more lux urious accommodations. 

T he fi rst of PAA~s fleet of 20 four-engine Lockheed Constella
ti ons passed th rough M iami en route to New York to go into trans
atlantic service early in 1946. O ther Constellations were to go into 
service on the L atin American system, carrying 65 passengers and 
r educing travel time between the A mericas still further. 
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During 194 eight cla e e \Yere graduated from 
the Di, i ion flight tewarde chool in ::\liami. elected from ap-
plicant from all pa rt of the country they underwent a comprehen

i\ e six \Yeeks' cour e of training in radio, meteorology, handling of 
baggage and mail , caring for pa enaer , preparing meal , and learn
ing cu tom and law of the Latin _ merican countries. 11 spoke 

pani h fluently and attended bru h-up course in pani h between 
flight . There were 9 flight tewarcle e stationed in l\lliami 14 in 
B rown Yille and 14 in - w Orlean . The Di, i ion al o had 77 stew
ard ba eel in l\liami. n trip flown with four-engine equipment both 
a flight tewarcl and a tewarcle were carried. Flight tewardess 
ervice over the tlan tic wa tarted . _ 

\ ith an aerial network CO\ erina more than o ooo mile of routes 
in the outhern hemi phe re Pan Ameri an · Latin merican Division 
and it affiliate companie erY d m re than 300 capitals and trade 
center in the 37 countrie and colonie of Latin merica . From the 
five _ gateway citie -l\liami New Orlean BrO\\ n ville, Laredo and 
Los ngele , the compan · route e.--.;:tended to every corner of the 
Caribbean, and clown the ea t coa t of outh '\merica to Rio de 
Janeiro and Bueno ire . t Panama, P connected with 1ts 
affi liate Pan merican race, '' ith route down the ' est coast of 

outh merica to antiag , Chile and across to Buenos ires, thereby 
form ing a complete circle around the South merican continent. 
Connections with 10 other affiliated airline companies afforded local 
a ir services throughout all the countries to the south. 

Complete integration of Pan American's Pacific Alaska Division 
was effected in the Fall of 1945, at the termination of the avy con
tract. Pan American s combined Pacific-Ala ka op.erations in 1945 
totall ed 9,213,788 plane mile flown between San F rancisco and 

-Honolulu and over the eattle I etchikan, Juneau, Whitehorse, Fair
banks, Bethel and Nome routes. total of 34,144 passengers, 9,798,-
053 pounds of U . . mail and 5,2-4,533 pounds of e.--.;:pre s was car
ried during the year. 

In A laska, Pan merican's ser\ ice to the territory was increased 
from seven to nine flights\\ eeldy. Resumption of service to Ketchikan 
on the basis of . eight flights a week and increased service to Juneau, 
Whitehorse, and Fairbanks followed in early July to meet heavy 
traffic demands-making a total of over 2,400 seats a month available 
to air travellers between the U nited tates and Alaska. , 

For the first time since the Japanese attack on Pearl Harbor, com
mercial air service between the United States and Hawaii was re
sumed on November 16, 1945, when Pan American began a schedule 
of daily r ound trips between San F rancisco and Honolulu . Engineer
ing studies, training programs and surveys were made for the shift 
from seaplane to land plane operations with DC-4 equipment. Antici
pating the arrival of large, faster Constellations early in 1946, the 
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div ision prepared to resume its prewar operations to ianila, China, 
the East Indi es and New Zealand. 

Pan American o rdered a fleet of 23 Constellations in eptember, 
1945, and two months later announced an order for 20 Roeing Strata
cruisers, the fi r st of the postwar a ir transports capable of fly ing be
tween N ew York and London non-stop with a full complement of 
passeng ers , baggage, ma il and e--x.press. O rders for a fleet of the revo
lutiona ry n ew Republic Rainbow Cl ippers also were announced. 

In a year marked by amazing technical advances, one of the most 
important to air transport was a high octane safety fuel for use in 
a ircraft eng ines dem on stra ted by e--x.perts of the Standard Oil Com
pany of New J ersey and Pan A merican. The safety fuel packed a ll 
th e power of roo octane gasoline but was so resistant to accidental 
ig nition tha t a lighted ma tch could be dropped into it without caus
ing a fire. 

Panagra ( Pan A m erican G race A irways ), in its I 7th yea r of un
interrupted scheduled commercia l operations along the west coa t of 
South A m erica in 1945 fa r su rpassed all its p reviously existing per
formance records . In this tweh e month period P anagra flew 77,000 ,
ooo passenger m iles over a distance of 5,540,000 miles, and ca rried 
92,?00 passengers, 2, 540,000 pounds of express and freight, 640,000 
pounds of ex cess baggage and 355,000 pounds of mail. In thi s last 
year of the w ar, P anagra intensified its serv ices tci handle increased 
demands for air transp orta tion of passenger, express and mail caused 
by the continued curtailment of ocean shipping, thereby being instru
mental in aiding the Latin A merican nations through a period of eco
n omic strain, while simultaneously transporting vital raw materials 
from these nations. In 1945, Panagra received the Inter-A merican 
Safety Award for its flawless operations without a single fatal acci
d ent to passengers or crew over its 8,8oo mile route. 

The Panagra route ex tending over eight Latin American coun
tries-Panama, Colombia, Ecuador, P eru, Bolivia, Brazil, Chile, and 
A rgentina, covered the most affluent region in natural resources in 
South America. This direct service along the west coast of South 
America reaching into the interior of the continent, and crossing the 
Andes to Buenos Aires was of great commercial importance. It linked 
the active industrial, agricultural and mineral-rich regions of South 
America with the key trading centers of North and South America. 
Connecting· with Pan American World Airways ' routes at several 
points, Panagra brought Buenos A ires within 30 days of N ew York, 
and all the principal cities of Latin A m erica within a few hours of each 
other. 

Panagra concluded another year of transporting freight across the 
Caribbean out of Miami under military contract with the Air Trans
port Command, and at the same time operated the longest commercial 
all-cargo route in the world .from Balboa to Buenos Aires . In Octo-
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ber 1945, Panagra announced that delivery of Lockheed Constella
t ions and Douglas DC-6s capable of carrying more than 50 passengers 
in luxurious comfort was e..xpected in 1946, when they would be 
placed in operation providing accommodations for the expected in
crease in tourist and commercial traffic to South merica. In addition 
to providing added passenger accommodations the Constellations and 
DC-6s would enable Panagra to begin night fly1ng operations over 
the Great Circle Routes for which the airline had applications pend
ing before the Civil eronautics Board. This would provide much 
more rapid service to Buenos ires, would reduce the elapsed t'ime 
between Balboa and Buenos ires to 13 hours, a 41-hour reduction 
over the present time required fo r the trip, and cut the elapsed time 
from the nited States to Buenos Aires to less than 24 hours. Antici
pating the utilization of these larger aircraft and night flying opera
tion Go, ernments of countries . served by Panagra accelerated their 
airport development program by lengthening runways, providing 
night landing apparatus and enlarging terminal facilities. 

K.L.M., the Royal Dutch Airlines, the oldest airline in the world, 
was one of the several companies to set up North Atlantic service 
with merican equipment. The K.L.M. route was between Amster
dam and ew York, via Rineanna, Eire, and Gander, Newfound
land. Lockheed Constellations \vere used on that route. 

Before the war the routes of K.L.M. were e..xtended over a net
work including nearly all the capitals of Europe, with a main route 
from Amsterdam to Batavia, and a network in the vV est Indies. With 
the outbreak of hostilities in Europe, and as a result of the German 
occupation of Holland, K.L.M.'s European services were suspended 
with the exception of the London-Lisbon route, flown under charter 
of British Overseas Airways with a fleet of Douglas DC-3s which 
escaped the invasion in Holland. Headquarters of Royal Dutch Air
lines were transferred first to the Dutch East Indies in 1940, later to 
London while the company's seat was in Curacao. The Amsterdam
Batavia route continued to operate until the occupation of the Dutch 
East Indies by Japan, with Japles as the western terminal which was 
shifted to Lydda ( Palestine) after Italy entered the war. After that, 
airline activities of K.L.M. were confined to the Dutch West Indies 
section. 

Immediately after the liberation of Holland, attempts were made 
to renew the domestic network within the shortest possible time. 
After some discussions, the Ministry of Transport and Power opened 
a service called Netherlands Government Air Transport for which 
K._L.M. Royal Dutch Airlines acted as civil contract carriers, and for 
which purpose De Havilland Dragon Rapide MK III aircraft were 
used. N.G.A.T. · started operations on September 26, 1945, with 
the opening of the Amsterdam-Eindhoven service on a thrice daily· 
schedule. The Amsterdam-Leeuwarden-Groningen line was opened 
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on October ro, an l A msterdam-E nschede on October 27, both of 
w hich were operated three times da il y . n agreement wa made with 
the ethed an ls postal authori t ie fo r tran port of mail on cond ition 
that onl y half of the load ing capacity hould 1 e u eel . O n ovember 
ro, the routes w r reduc d t a twice dail y en ·ice owing to bad 
rad io-communication. wh ich ma le it impo. ible t fl y between un et 
an l un ri e. K .L.1VI. planned t extend the services to a fo ur time 
da ily sched ul e luring the ummer of 19-1-6, while a fourth line to the 
province f Zeela nd ,,·a s to be added . 

K.L.lVI. bega n po twar perat i ns in E u r pe with the reopenina 
on D ecemb r 7, 1945, of one of the Ide t r ut in the company" s 
hi sto ry, the m t rdam- openhagen- 1almo se rv ice. - t first, Da
kotas we re used , but D C-3 tran ports were to be installed as oon a 
they were avail able. n A pril r , 1946, a d ir ct . m ter lam- tack
holm service was opened, using D ouglas D -4 transport on thr i e 
a week schedule . A n mste rdam-Gothenburg- t ckholm ervicc 
was operated w ith Dakotas th rice a week, and a f urth candina\ ian 
connection ex tended K.L.M. service to O slo. \ s qu i kly as K .I . 1. 
could p rocure a suffic ient number of D -4 planes, it planned to oper.
a te a direct service between tockholm and Pari . daily service 
between A rnsterdam an I Zurich made connections with all w1ss 
train services . A t the same time, K .L.M . had a new line to pain and 
Portugal , thri ce a week, and pro jected another service between A m
sterdam, M ilan and Rome. K. L.M . also reopened its old A msterdam
Prague r oute w ith three fli ghts weekly, planning la ter to make daily 
fli g hts . 

In A pril, 1946, the milita ry air transport serv ice between Holland 
and England- the first K .L.M. route after the f1rst world war-was 
taken over by K .L.M. in coope ration with British Overseas Airway , 
with eight r ound tri ps daily . K.L. M. also projected a serv ice to the 
middle of E ngland. A mong K .L.M. projected services was one to 
Moscow. A t the same time the company was planning night air mail 
schedules as fa r as L ondon , Stockholm and Pari s. 

A fter the invasion of the Nether lands East Indies by J apan, the 
Am sterdam-Batavia route- last operated between Lydda, Palestine, 
and Batavia, J ava-was discontinued, of course. As a speedy restora
tion of this alf important airline was needed imperatively at the earliest 
possible date after the Japanese capitulation, negotiations were opened 
between the Dutch Government and the Allied military authorities. 
The latter gave their consent to a regular Government service from 
Holland to her overseas territories, and after trial flights, a regular 
thrice-weekly schedule was effected by the Netherlands Government 
Air Transport starting on December 18, 1945. For this service 
K.L.M. acted as civil contract carrier. The aircraft serving this line 
was the Douglas C-54A, with a crew of eight, and equipped for trans
port of 28 passengers. 
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I he route followed in 19r wa Am terdam- aples-Cairo ( night
top ) -Ba rah ( heiba)-I arachi ( night top)-Colombo ( nightstop) -
oco I land -BataYia. The llied militar · authorities gave their 

con ent to the u e of the airfield on the more northern route from 
Karachi to llahabad-I anaoon-Penang. K.L.~L planned to use the 
north rn r ute in 19-t6 a oon a the airfield \\·ere put in condition 
f r perati n by the larger tran port . t fir t only high priority 
pa enger and ireiaht including medical per nn I and relief upplies, 
" ere carried a tbound ,\·hile we tbound pa nger were mo tly 
repatriate . 

Du ring the war y ar I .L. I. main operat ions were in the Car
ibbean \Y here traffic increa ed pa t the capacit) limits of the equip
ment. Ea rl ) in 1946 I .L.l\L ''"a u ina D -" ,tran ports bet\ een 
l\Iiami, F la., and the N eth rland \ e t Indie , Cuba, J amaica, Haiti, 

olombia, \ enezuela and T rin.idad . Holland and her \ • -e t Indies 
domain were to be linked together b) ai r in 1946, according to K.L.M. 
plans ' hich had been drafted before the outbreak of ' ·ar in 1939. 

-orthwe t irline wa preparing to erve the O rient by commer
cial routes to \Iaska o ·er the orth I acific t Tokyo, Shanghai 
Hong Kong and 1!anila. Rehabilitation of the Far E a t requ ired the 
swifte t pos ible communication line . O riental countries represented 
a great potential market for merican good . In its presentation be
fore the Civi l eronautics Board orth\\ e t foresaw a time in the 
near future, a year or two perhaps, when it would be possible to fly 
from certain parts of th i country to the Orient in fewer hours than 
the da s formerly required by urface car riers. It spotlighted the 
possibility of merican indu try fi nding new markets in the Orient 
which low transportation had not been able to reach. I t pointed out 
the necessity of air routes to the Far E a t as an integral part of the 
U ni ted States' nat ional defen e. It empha ized the ·strateg ic position 
of A laska as tride the top of the world commanding the short air lanes 
from this country to \sia and E urope. orth\\ est engineers and 
operations experts also were studying the Boeing C-97, conunercial 
counterpart of the B-29 bomber, and other 80-1 00 passenger planes 
fo r possible use on its transconti nental and projected Orient routes. 

Eastern A ir Lines, early in 19-1-6, " as fly ing at the rate of more 
than I ,ooo,ooo passengers annually, as compared with a figure of 
488,ooo in 1944 and only 230,000 in the pre-war ) ear of 1939. During 
the first ro months of the_year the company flew 22,130,ooo revenue 
miles, utilizing an average fl eet of slightly over 37 planes 13 hours and 
26 minutes daily to set a new record fo r plane utilization and gain the 
nation 's top award fo r maintenance and performance. 

Strengthened by the return of Eastern's M ilita ry T ransport Divi
sion, which in 30 yea rs of operations with the A rmy A ir T ransport 
Command fl ew more than 47,soo,ooo pounds of vital cargo and 130,
ooo passengers over the South A tlantic, Caribbean and La tin Amer-
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ica, the Silver F leet numbered 52 DC-3 transports at the end of 1945. 
Scheduled for delivery in the Spring of 1946 were 20 DC-4 kymaster 
Silverliners, leased from the Government. In early Summer of 1946 
Eastern was to take delivery on 20 high-speed, four-engine, so- and 
62-passenger Lockheed Constellations, an investment representing 
more than $ 16,ooo,ooo. Looking even farther ahead, the company 
had contracts for so newly designed, 36-passenger two-engine ia,rtin 
202 medium range transports, fo r delivery in pril , 1947. E astern 
r educed passenger fares to a point 240 per cent below those of 1942. 

Pennsylvania-Central A irlines conducted parachute delivery tests 
at the Washington National A irport presaging the delivery of cargo 
to communities without sufficient faciliti es fo r landing passenger 
planes. Shortly thereafter P CA successftrlly flew a shipment of fresh 
Great Lakes whitefish from D etroit to Washington without necessity 
of refrigeration, pointing out the benefits of flying such commodities 
by air. 

Transcontinental .& Western Air launched its postwar expansion 
program in July, 194S, when the Civil A eronautics Board awarded 
the company international routes to Europe, the Middle East, Africa, 
India and Ceylon. This added more than 17,000 miles to TVV 
domestic network of 7,700 miles, and created an international air 
system some 25,000 miles long. TWA already had developed an air
plane for its international and coast-to-coast routes in the big four
engine Lockheed Constellation. Howard Hughes, principal TWA 
stockholder, and Jack Frye, the airline's . president, conceived the 
Constellation in 1939 but delivery was held up by the war. In Sep
tember TWA had purchased 36 of these 300 miles an hour transports 
at a cost of $3o,ooo,ooo, and by the end of the y,ear, 10 of these 51 ,
passenger . planes had been delivered . to TWA, th~ first airline to 
acquire the super 'transports . 

On December 3, TWA's Constellation, the "Paris Sky Chief," 
flew from Washington to Paris breaking all Atlantic speed records 
for non-military aircraft. The overall time, including stops at Gander, 
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N e\doundland, and hann on irport, I reland, was 14 hours and 48 
minute . T \\ A plan fo r 1946 cal l fo r the inauguration of Constel
lation daily chedule O\ er both it international and coast-to-coast 
routes. 

T re umed it air freight ervice in July, 1945. Shipments 
were hand led on a deferred basis, but till \\ ere fa ter than the fastest 
urface t ran portation. harge were e tablished on an airport-to-

airport ba i with eparate charges fo r pick-up ana delivery, made 
at the shipper option . Jthough it ne\ air fre ight p rogram was 

ta rted on a limi ted ba i T had extended the sen ice to 33 ci ties 
throughout it transcontinental S) tern b January I , 1946, when it 
was operating ix tran continental all-cargo fl ights daily .. Plans called 
for an increa eel number of cargo fl ights as ai rcraft and trained per
sonnel became available. T\i\ in 1945 acquired a 28 per cent stock 
interest in Phi lippine ir L ine and eli patched technical and admin
Istrat ive personnel to aid th carrier in resuming the inter-Island 
ervice suspended at the time of P earl Harbor. 

nited ir Line in 194,.. conducted commercial operations over 
its 6,700-mile route, making ne\\ records and increasing scheduled 
service over its coast-to-coast and Pacific Coast airway to 136,soo 
miles da ily; carried on mili ta ry contract services, continuing .the oper
a tion of ir Transport Command routes over the Pacific and t roop 
redeplO) ment flights within th is country while winding up its bomber 
modification and training activities; and started e..,xpansion and future 
g rowth , wi th emphasis .upon significant advances in flight equipment 

REPUBLIC RAINBOW AIRLINER . INTERIOR 
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EYES FOR THE BL11 D 

Human eyes , willed to the Eye Bank for Sight R esto ration, New York , must be 
handled with great speed under rigid temperature conditions. This picture shows 
a pair of eyes in a special container arriving at La Guardia Field by Eastern Air
lines plane, to be rushed to the hospital where the eyes will be used to restore the 

sight of a blinded veteran. 

and operating efficiency. U nited carried on its domestic commer.cial 
flights 22,507,000 ton-miles of mail in 1945 as compared \Yith 18,888,-
704 in 1944- Express totaled 4,938,000 ton-miles as against 4,222,853 
ton-miles the year previously. VVhile much of this tonnage repre
sented vital war materials, the fl ow of urgent war supplies was re
duced sharply following V-J Day. Reconversion goods and machine 
parts, first postwar model radios, nylon hosiery and other manufac
tured articles took their place in the cargo pits of United 's Mainliners 
and Cargoliners. 

In their military tasks, United's flight and ground crews had many 
exploits which provided stirring accounts of the significant role played 
by the A TC in the Pacific. It was shortly after noon on August 16, 
1945, when United's San Francisco headquarters in charge of the 
company's A TC flights across the Pacific, received an urgent Army 
telephone call. The company was ordered to make ready and service 
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for immediate departure every a ailable C-"'4 transport and to alert 
every a\ ailable Pacific operations flight crew. 1\Ien and planes were 
ordered to depart before undown for a certain pot in the Pacific. 
All mov ment were to be in the tricte t ecrecy. P lanes enroute 
aero the Pacific were ordered b · rad io to eli regard scheduled de~
tination and head immed iate!) fo r the r ndez\ ou . Before nightfall , a 
total of 12 - crewmen ' ere eli patched from an Franci co in thor
ouO"h ly en ·iced plane . ountina crew ah·ead) em·oute O\ er the 
Pacifi c or tation d at intermed iate point n the company's Pacific 
route _ -o C nited fl ight crew member and _o planes were headed 
for the ren lezvou which wa kinawa. The route from an Fran
ci c to H on lulu, to J ohn on I land to K waj alein and into Guam 
fo llow d one of nited regular tran pacific run . From Guam 

ni ted crew made their fir t entr into Man ila and thence to Oki
nawa. There it was re ·ealed that the e men and planes were to par
ticipate in the initial occupation of Japan. evere typhoons to the 
" e t held up operation at Okina\\ a fo r a time but on ugust 30 these 
crews and planes, t ransporting military personnel, were among the 
fir t to land at Tal<) o for the official signing of the historic document 
of urrender. 

I onth b) month, a h' in-engine DC-3 planes were returned to the 
company f rom rm) ervice, nited peeded up its operations until 
at the tart of 1946 they were at an all-time high of 136,500 miles of 
fl y ing daily as compared "ith the be t pre-"' ar record of 84,000 miles 

FAIR CHILD C-8 2 CARGO PLANE 

This Ai·my Air Forces freighter was named the Packet. It was powered by two 
2,400 h.p. Pratt & Whitney Wasp engines and had 2 ,3 1 2 cu. ft . cargo capacity. 
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Interior of the postwa r two-engine transport produced by Th e Glenn L. Ma rtin 
Company. 

a day. A s part of its large expansion program, nited began taking 
delivery of a fleet of four-engine 220 miles an hour Douglas C-54 
transports for passenger-cargo service following their conversion from 
military to commercial equipment. Simultaneously, U nited and Doug
las engineers whipped into final form the details for the 300 miles an 
hour Douglas DC-6s on which the company prepared to take deliv- . 
ery beginning in the Summer of 1946. A s still another development in 
new aircraft equipment, United announced plans for purchasing a 
fleet of new type, high speed, twin-engine transports to replace its 
present fleet of twin-engine Douglas DC-3s, beginning in 1947. 
United conducted numerous experiments with the shipment and mer
chandising of perishables-including a round trip coast-to-coast flight 
with the first fully refrigerated plane in history-and actively prepared 
for expansion of air shipping with the inauguration of a new air 
freight service with charges graduated according to volume and des
tinations shipped to give the lowest possible rates to volume shippers. 
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Reorgani zation of the ir Tran port ocia tion of . merica with 
expansion of function and operation designed e pecialiy to expedite 
a ll-weather fl ing by the 24 airlines through the application of radar, 
electron ic and other in trum nts de' eloped during the war, was a 
major development of 194'" . T he ssociation had three new top 
officials, a president and h o vice presidents. The new vice presidents 
were fo rmer Cong ressman R obert R amspeck, and Gen. Milton W . 

m old, former cting Chief of taff of the ir T ransport Command. 
T he ne\ · p re ident was ice Adm. E mory S. Land, formerly chair
man of the ti ar itime Commi sian . T he three new officials, together 
with Stuart G. Tipton, who wa acting president after the death of 
Col. Edga r . Gorrell in March, 194 ~ , were to map out a detailed 
program fo r intensification of the ,.., ark of the ir Transport A ssocia
tion, especially in the fi elds of operations and engineering which in
volved impro ements in all-weather flights and adaptation of larger 
and speedier planes to airline service. nder the reorganization, much 
of the technical work was to come under Gen. mold, aided by John 

roves, director of operations, and . Vv. Dallas, director of engineer
ing . I n the operations department it was planned to acfd at least four 
experts including specia1 i ts on air traffic control, regulations, lighting 
and " trouble shooting." · 

T he n~w air t raffic control unit engaged in research toward ex-

BEECHCRAFT MODEL D18S 

A six to Io-plac~ monoplane. 
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pediting the use of radar, a ll-weather instrument and gadget devel
oped during the war, and a lso to,,·ard solving the problem of better 
control of a ir traffi c around airports in order to handl e the larger num
ber of planes a lready rdered f r c mmercial service, e pecially during 
the winter months. In conjunction \\·ith the air traffic control unit it 
was proposed that a labora tory on Long I la nd be employed to col
laborate on a ll-weather operat i n plan with the r\ rmy and l\ avy the 

AA and other resea rch organi zati ns. 
In engineering it was pror o eel that a conference of a irli ne expert 

be set up to hand le eng in eering a nd maintenan e problem so the 
entire industry could take advantage of the best thought and experi
ences of each individua l operato r. ubcommittee were to study and 
make recommendation on such subj ects as a ircraft requi rement , re
v i ion of dome tic and internati onal air regulations, standa rd izat ion 
of equipment, cargo handling, servicing and fuels. 

More than 50 bill s dealing directly with important ~ pects of avia
tion were pending in the 79th Cong ress of the · nitecl tates at the 
beginn ing of 1946. 

PRESIDENT TRUMAN'S AIRPLANE 

Looking "over the shoulder" of the President's Douglas C-54 "Sacred Cow" at 
United Aircra ft Corporation's Rentschler Airport control tower, East Hartford , 
Conn. The C-54 and its DC-4 commercial version are powered with Pratt & 

Whitney R-2000 Twin Wasp engines. 



H PTER \I 

PRIVATE AND NON-SCHEDULED FLYING 

T he Rapid Increa e in umber o£ P riYate wner -Popularity of 
P er nal P lan - Increa e in tud nt Pi! t Permit - \rmy and 

aY · ·iator Retain Their Intere t in F l) ina After Lea' ing 
the nice - The nited tate H a . bout _oo ooo P rivate 
and ommercial Pilot - l\Iore than - ooo \ omen Have 

ivil Pilot L ie n e - The implifie Process of 
btainina a P rivate P il t Licen e-l\Ian Organiza

tion \ V rk to Devel p the P er onal Plane for P ri\ ate 
\\ ner - ommumtte E ncouraaed to P rovide 

irpark -Fixed Ba e Operators \sked to Pro-
vide dequate Facil itie for Itinerant Flyers. 

E \RL Y in 1946, there were more than 30,000 regi tered .civil 
aircraft in the nited tate , and a ust majority of them 
were per onal plane u eel by pri\ ate owners or fixed base 

operators can ·ying on aer ial er ·ice acti ities . The manufacturers 
had orders on their books aggregating about 40,000 planes, approxi
mately half of which were scheduled for delivery in 1946. A total of 
70,000 student pilot certificate had been issued in 1945, and by 
July 1, of that year, the Ci\ il eronautics Administration had a total 
of 141 ,280 on it li st of li cen eel pilots, many of the new names be
longing to ' eterans of the war. By March 1946, the li st had grown 
so fast that C \A personnel could not keep an accurate day by day 
check on the totals. C had issued _o 012 private pilot licenses in 
1945. At the same time, it had granted commercial pilot licenses to 
97,193. an estimated 90 per cent of them being rmy and Navy 
1 il ots -vvho were given special help in gaining civil flying status. 
A nticipating an unmanageable flood of applicat~ons immediately after 
V-J Day, the CAA made a head start on this human reconversion 
program. Through a simplified procedure, pilots were given C 
certificates even before leaving the Sen ice, at a rate of more than a 
thousand a ·week. They presented credentials to prove flight status 
and passed a simple written examination on Civil A ir Regulations, 
conducted at military bases by CAA flight inspectors. The authorities 
estimated that there were about 200,000 licensed pilots in the United 
Sta tes in March, 1946. 

The Aircraft Owners and P ilots Association, its roster limited to 
pilots, reported a membership of more than 22,000, with the number 
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increasing rapid ly , especially among salesmen or farmers, who were 
using their planes in business. 

A n increasing number of the pilots were women. In the course 
of her survey on women in aviation fo r the A ir Transport Associa
tion of America, Marian Park Davis made these comments: "In the 
field of private flying, activiti es of most women were somewhat re
tarded during the war years. As soon as the U nited States wa at 
war, women were banned from the CA pilot training course, 
although the program had been credited with increasing the number 
of licensed women from 675 in 1939 to more than 3,000 by 1941. 
But with the cessation of hostilities, it was expected that young women 
again would fl ock to take advantage of any Government pilot training 
program. D espite the war, however, the number of women holding 
pilot licenses is increasing steadily. In January, 1945, women having 
private licenses totalled 4,829; and commercial , 618. By January, 
1946, this had grown to 5,164 women holding private licenses, and 
969 with commercial licenses. Women always have carried off the 
honors as teachers, and aviation is no exception to this rule. January 
I, 1945, found 230 women engaged in flight instruction, and 915 in 
ground instruction. This number was ex pected to increase. With 
the influx of small planes into the market, women are bound to figure 
more prominently as instructors. Several members of the WASPS, 
following deactivation of their branch of the Service, turned to flight 
instruction outside the country. Typical of these were Hazel Raines 
and Irene Crum, now gt~ound school instructors at Sao Paulo, Brazil. 
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'I n J anuary, 194 -, 267 women were still at thei r posts as parachute 
technician , and 1,595 a traffic control operators. By January, 
1946 traffic jobs ''ere beginning to fall to eterans as they came back 
from war duty to old jobs or "ith ne,-., kills acquired in the Service. 
I n pri , ate fl ·ing ' omen eemed de tined to play an important part 
a buyer and u er of plane , as ,, ell as in in truct ing new fl iers. An 
ind ication of thi i the fact that there are approximately 300,000 

more adult women in the nited tate than men, plus the fact that 
before the war o per cent of all automobiles '"ere purchased by 
women . It follow natu ra ll that in airplane sales, too, women will 

· c ntrol the pur e trino- . o t rong i the feeling that women ''ill 
pro\ e the key in private fl ·in and in the pri a te plane market-as 
well a in commercial tran portation-that orte e-"X.pert on the subject 

THE NORTH AMERICAN NAVION 
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recently decla red : '\ i\fomen have a lways been the key to any market 
for consumer goods. T he a irplane cannot become an everyday
machin e without them. R ight now there appea rs to be a big demand, 
but after a year or two of p roduction to meet thi s demand, manu
facturers will find that women and their influence will be absolutely 
necessary, if p rivate planes a re to continue to be sold .' 

" In terest in aviati on begins at an ea-rl y age these clays. The Girl 
Scouts of A merica in I942 establi shed the \ i\l ing Scouts, and today 
there are approximately s ,ooo members in 38 S tates . \ i\fing Scouts 
range in age from I 5 to I8 years, and many already have earned their 
private pilot li censes. Women have become a vital cog in Government 
supervision of aviation. The CAA employs approximately I I ,ooo 
persons of which about one third a re women. Some of these have 
ri sen to positions of real responsibility. For example, Katherine 
S tinson tests aircraft designs for safety, and during the war helped to 
figure out a method of converting light planes into gliders. A nother 
CAA employee, Doris Clinton Grautoff, is an expert on rota ry wing 
control. T wo women with wide ex perience in aviation who hold 
positions of authority with the Government a re Phoebe Oemlie and 
Blanche Noyes . M rs. Oemlie is associated with the CAA tra ining 
program while Mrs. Noyes is an expert on airport marking . Skyways 
magazine is edited by Doris A hnstrom. A lice R ogers Hager published 
a book giving a g raphic first-hand description of the air war in Burma, 
after flying many thousands of miles to round up material, for this 
and other volumes she has written on aviation subj ects. vVomen are 
not really new to aviation, or aviation to women. Napoleon had a 
woman minister of air, and a woman went aloft in a balloon seven 
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month before the v right brothers first airplane flight in 1903. 
But now that the age of flight has really arrived, \vomen are taking 
prominent part in the a iation drama." 

ddre ing a large gathering of fl) ing farmers in convention at 
the klahoma gricultural and Mechanical College in Stilh ·ater in 
Aug u t 194 - ] o eph T. Geuting Jr., manager of the Personal 
. ircraft unci! ircraft Indu trie \ssociation of merica, reported 
that a recent p 11 of country new paper editors had indicated that a 
t ta l £ "0 .ooo 1 er onal plane would be in operation in rural areas 
within fi ,- year after the war. 'The country people," said Mr. 

utin <Y accordin<Y to the editor plan to use planes for a wide 
Yariety of purpo - crop and orchard dusting, transport of chickens 
and g CY . locating cattle, patrolling and sur e) ing storm damage, 

mer(Yency tran port, elimination of farm,,and ranch pests, and limit
le ther actiYiti One of the Personal Planes Council s major 
activiti e wa a i ting communities in planning airparks as an 
incentive to pri,ate flying. The CA repeatedly urged fi.,,ed base 
operators and others in charge of small fields to clean up their air
port and provide proper faci lities fo r itinerant flyers, on the prin
ciple that private fl) ing could not de' elop in any community without 
adequate fac ilitie just a motoring required adequate service stations 
as " ell as good r ads before it amounted to anything. 

Manufacturer of per anal aircraft were doing everything possible 

THE REPUBLIC SEABEE AMPHIBIAN 
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to develop confidence among private owners. P iper ircraft distrib
uted a very comprehensive booklet on "What Your Town eeds for 
the Coming Air Age," and all the companies coached their distributors 
in the many and varied ways to win friends and cus tomers from the 
moment the prospect looked at a plane and after he bought it, until he 
was ready to turn it in for a new model. Based bn yea.rs of experience in 
the motor car field, the oil companies were helping the fixed base 
operators in every possible way, with improved service stations, re
pair shops and salesrooms· for parts, besides creature comfo rts for 
the visitors-from good lunch rooms to powder rooms, ~hady parking 
places and route information, and most important of all , cleanliness, 
neatness and politeness as part of service with a capital S. On that 
subject, Mr. Geuting spoke pointedly before many gatherings of air
port managers. "We all have seen the change that has come about in 
our automobile service stations. Certainly, years ago any roadside 
stand having barrels of gasoline and a hand pump was a service 
station. But compare that outmoded service unit to the modern 
super-stations of today. The modern airpark should become the 
social and recreational center of a community. Its landing facilities, 
the runways, will be but one phase of its value. It will offer tennis 
courts, swimming pool, fine dining facilities, beautifully landscaped 
grounds. And when, as in F lorida a few weeks ago, we see thousands 
-yes, literally thousands- of men, women and children dressed in 
summer finery-white flann~ls, pretty slacks, the ordinary dress of 
holiday-bound American citizens-step from the more than r ,soo 
personal planes which flew to Miami during the Christmas holidays, 
-then, I say, these patrons of personal flight must be given the very 
best service wherever they fly." 1 

Material issued to guide the thousands of discharged Army and 
Navy men seeking aviation jobs, included a CAA booklet "Employ
ment Outlook in Civil Aviation", containing information on how to 
start such aviation businesses as small airports, flying schools and 
aircraft or engine repair shops. The importance of private flying for 
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j_)leasure and convenience was emphasi zed by setting up a new Wash
ington office of CAA for · the development of personal flying, under 
the direction of J ohn H. Geisse. An assistant in each of the seven 
regions ' as appointed to help in this job of suggesting policies and 
planning fo r the advancement of all branches of private flying. 

dditional recogni tion was given non-scheduled flying by the 
appointm nt of a pecial 12-man advisory committee to speak for the 
aviation ind u try and private fliers . T he committee, with members 
representing the tate aviation organizations, airlines, manufacturers, 
aviation con umer , a irport service operators and the pt:ivate fliers in 
each of the seven region , was active in presenting practical sugges
tions fo r encouraging this pha e of civi l aviation. Included in non
scheduled flying were operation for hire such as crop dusting, forest 
patrol, insect control, photography and charter flying ; use of planes 
by individual fi rms to transport representatives and products ; and 
flight fo r plea ure. 

T o simplify the process of becoming a private pilot, new con
densed requirements were issued by the Ci' il \eronautics Board, 
working in close cooperation with the CA . D etailed navigation and 
meteorology questions were dropped from private pilot written ex
amination and limited to air traffic and general operation rules. Any 
registered doctor could give the physical examination, previously 
restricted to designated examiners. In preparation fo r a heavier work 
load in flight testing private pilots and inspecting aircraft, the CAA 
provided for the appointment from industry of a large number of 
pilot ~'Caminers and aircraft il)spectors to supplement the regular 
C A sta~s. Under the expanded flight test systen1, qualified in-

THE BEECHCRAFT MODEL G17S 

A five-place biplane. 
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diviclual s outside th e A . were authorized to give fli ght tests to 
applicants for private p il ot certifi cates, and were permitted to chai·rre 
a $5 fee for that ser vice. T hey al so could give and grade the written 
examinations. Over r ,200 pilot examiners were designated in 1945·. 
The goal was 2,000, w ith at least one at each fi_-..;:ed base operation. 

ppointment of designated aircraft maintenance inspectors and 
manufacturing inspecti on representatives at airports and fac tori e 
was authorized to insure speedier inspection service to plane owners 
and manufacturers . Prompt service in g iving everi the present 30,000 
civil aircraft the r equired annual inspecti ons and inspections after 
major repairs was out of the question for CAA's staff of 124 air
craft inspectors , and more than roo,ooo planes'were expected by 1950. 
Owners of private or non-scheduled commercial aircraft were able to 
get this service from any designated aircraft maintenance inspector. 
Early in 1946, 251 had been appointed. 

With only about so factory inspectors employed by the CAA , 
delegation of their .authority to designated manufacturing inspection 
representatives was an essential step to prevent bottlenecks in the 
big civilian aircraft production under way. Employees of aircraft 
manufacturers holding CAA production certificates were authorized 
by the CAA to issue NC airworthiness certificates, which indicated 
that the plane coming off the production line complied with plans and 
specifications previously approved by CAA engineers. 

The 108 surplus planes acquired by the CAA for use by inspectors 
and other field men added to the efficiency of field operations. Four 
training planes, two DC-4's and two DC-3's, were allocated to the 
Standardization Center at Houston to familiarize inspectors with 
these types, and three other DC-3's were used for routine work and 
freighting in Alaska. With a better and safer personal plane in mind · 
for the lower level of skill expected from the high percentage of 
beginners, the CAA drew up new airworthiness standards for non-
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tran port plane ( normal utility, acrobat ic and re tricted types) . 
The e tandard were adopted by the C B as Part 03 . The heli
copter entered the official picture when C .'-\ engineers, using ma
chine loaned by the rm), tarted study on requirements for certifi
cating helicopt r and their pilot , and re ea rch on helicopter design 
problem . 

The elementary and high chool a\ iation cour e , introduced with 
A. help into thou and of chool duri ng the war, '' ere established 

on a piecetime ba i . To upplement the e cour e e era! tates 
added ·'fliaht experience" program under which high chool students 
rec iYed al ut four hour of in truction in the a ir. 

Encouraged by the manufactu rer \\ ho made many recommenda
ti n the \. :-\ i ued a new li t of implified rule to help the private 
own r in r6 diffe rent ways a f IIO\\·s: 
I. I evi d flight te t for private rating to provide that spins need not 
be accompli heel solo. This \vas in response to numerous complaints 
that some people were allergic to olo spins. 
-· h.e ised written examination f r pri vate pilot, eliminating all ex
cept que tions on Pai· ts 43 and 6o. 
3· Revi eel Form 34- - . P il ot F light Test Report, and incor
po rated therein a hort appl ication to eliminate the necessity of filling 
out a lengthy fo rm when appl) ing fo r any pilot certificate or a rating 
above the grade of student. 
4· ppointed over 1 ,200 private pi lot ~'<aminers privileged to con-
duct pri\ ate pi lot fl ight tests . 

THE COMMONWEALTH TRIMMER AMPHIBIAN 
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A two-place pla ne for the private owner. 

• 

THE NEW STINSON VOYAGER 

A four -place plane for the private owner. 
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5· uthorized all certificated flight inst ructors to conduct the cross
count ry "ritten e.xamination for private pilots which was the only 
written test requi red for a private pilot rating. 
6. Revised pilot certi fi cates so that any grade ' of pilot other th <'!n 
student or airl ine transport received a basic pilot certificate. He then 
was rated as a private or commercial pilot on the accompanying rat
ing record . T his eliminated the necessity of holding additional 
certificates in the event of obtai ning ratings on different types of air
craft. F or e-xample, a pilot holcling a basic pilot certificate could be 
rated as pri ate pilot on airplane single and multi-engine land and,. on 
the same rating record, as a commercial pilot-glider, or private pilot-
helicopter, or any other similar combination of ratings. -
7· E liminated horsepower ratings, which ended the necessity for a 
ra ted pilot above the grad~ of student to take the horsepower test 
if he wished to carry passengers in an airplane of higher horsepower 
than that for which he was rated. 
8. E liminated duration period for Form 578 , which was the report 
of written e..'<amination received from the \ Tashington office indicat
ing grades obtained on the various written examinations other than · 
private or mil itary competence. The latter two were graded in the 
field . 
9· Revised Form 309, Aircraft Operation Record, which formerly 
consisted of five fu ll-sized pages. The new one consist~d of qut two 
small pages containing all data essential to the safe operation of the 
aircraft. The new form reduced the time of e.."Cecution to about fifteen 
minutes, as compared to an hour for the earl ier form. 

THE RANG~R-POWERED FAIRCHILD F-24 

A fo ur-place plane for the private owner. 
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ro. Revised Form 307, A ircraft Inspection Report, to eli minate 
nearly all written insertions but sti ll g ive the requi red in fo rmation. 
I I. Revised and simpli fied 1~ a rm 305, Application· for irworthiness. 
1 2 . R evised Form 363, pplication for Mechan ic Ce rti.ficate, _and 
F orm 364, Inspector 's Examina tion heport, by ombi ni ng them in to 
one form. 
13. R evised procedure fo r des ig na tion of a ircraft maintenance in
spectors so that these desig nees could cha rge ' fo r th eir services and 
have enough jurisd icti on to affo rd a real ervice to the public. 
14. Greatly simplifi ed annual a ircraft inspection procedure so that it 
would be bas ically simila r to taking a motor car to an inspection 
station fo r its annual safety st icker. 
rs. S implified procedures fo r designati on of landing a reas. (The 
CAA wanted to r emove entirely thi s hold-over from wartime emer
gency regulations, but early in 1946, had been unsuccessful in obtain
ing military concurrence.) 
r6. E liminated necessity fo r obtaining waivers fo r crop dusting, 
coyote hunting or aerial photography. 

THE T AYLORCRAFT BC1zD DELUXE 



CH PTE R II 

AVIATION TRAINING AND EDUCATION 

The eed fo r Trained Per onnel in II Branches of viatlOn-
ork of the Private chools- . iation Courses in the Colleges-

Gen. rnold ks for on tant Program- The avy 's Plan 
for viation Officers-Remarkable Educational i\Tork of the 

ivil eronautics dministration- 'iation in the Public 
Schools, a Survey of P rogress in the Different States. · w !THIN six months after the end of the war, those who gave 

the problem any serious thought knew that conflicting po
litical ideologies and international trade rivalries made in

creased aviation training imperative if the United States could hope 
to maintain its position among the powers which had vast and ex
panding programs designed to give th~m supremacy in the air. Here 
in the U nited States there was every mcentlve for educating millions 
of young Americans in the various ~elds of aer~nautics. The United 
States had emerged from the war with more operating aviation than 
all other nations combined. The Army and Navy planned to main
tain adequate air forces which could be expanded to meet any emer
gency. The air transport industry, as .great as it was early in 1946, 
had only stat:ted· the developments which soon would be required to 
foster our economic and cultural-and possibly political-progress 
both at home and abroad. Air transportation soon would need trained 
men and women by the tens of thousands. Private and non-scheduled 
flying activities, combined with State and municipal aviation develop
rilent, probably offered more young people opportunities for careers 
than the other fields .' iillions already were taking advantage of the 
educational and trainihg facilities already available. Hundreds of 
colleaes were giving aviation courses. The public school systems in 
man; States were preparing their students for the "air age," as will 
be explained in detail further on in this chapter. More than rs ,ooo 
instructors were licensed by the CAA to teach ground courses. There 
were s6o CAA-approved flying schools ai1'd 35 approved aircraft and 
engine mechanic schools. Many schools vvere expanding their prewar 
facilities in order to take care of a greater number of students. 

After V-J Day, Parks Air College, East St. Louis, Ill., one of the 
oldest aviation schools, again was on a full civilian student basis, and 
was moving toward a capacity enrollment of 400 students in 1946. 
Early in the year, ISI new aeronautical trainees, two-thirds of them 
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FUTURE DESIGNERS AT PARKS AIR COLLEGE 

war vetera'11s from all parts of the country, brought the enrollment to 
286. Applitations on file , a majority of them from other veterans 
already returned or scheduled to return in 1946, totalled several hun
dred, and made certain that the school will reach its enrollment goal 
probably by the time summer term classes opened on July 8. No more 
than 400 students could be admitted because of lack of classroom 
space. While the college continued its program- of aeronautical train
ing with its two-and-a-half year courses in aviation operations en
gineering, aviation maintenance engineering and aeronautical engi
neering leading to bachelor of. science degrees, its expanding program 
of. civilian and postwar activities through affiliate enterprises forged 
ahead. Already in major operation at the beginning of 1946 was 
Parks Aircraft Sales & Service, a five base chain covering six and 
two:thirds mid-western States. Parks Air Transport was organized 
to provide feeder line service over rs States. As the development of 
the affiliate organizations proceeded, the college maintained a con
stant interest and lent a helping hand where one was needed. In
structors employed to train students gave technical and professional 
advice. More and more the experiences recorded by the new opera
tions made themselves felt in the training philosophies and techniques 
of .the school. This served as a "field laboratory" for the college and 
provided the students with "on the job" training.· 

A second main purpose of the affiliate operations was to provide 
jobs not only for the employees of the college and of the training 
schools operated .for the Army, but for as many graduates of the col
lege as possible. Numerous graduates of the school, not already 
located elsewhere in the aviation industry, were filtering into the 
sales and service firm. When Parks Air Transport reached the 
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operational stage with the great variety of positions it wottld have 
to offeli, many more graduates would be brought back to jobs. 

Cal- ero Technical Institute (formerly Curtiss-Wright Tech) at 
Grand entral Airport, Glendale, Calif., was under the personal di
rection of Major . C. Moseley, and it offered complete courses in 
aeronautical engineering and civilian aviation mechanics. Students 
were enrolled from nearly all States and from an increasing number 
of other countries. Graduates were employed by the manufacturers, 
airline and other a\ iation enterprises. At Grand Centrcil Airport, a 
v ide variety of aviation businesses, from airplane modification center 
and repair hops to sales distributors and charter services, offered 
Cal- ero students opportunities for study and e.-x:perience. 

The orthrop eronautical Institute at Hawthorne, Calif., was 
a new organization set up by orthrop Aircraft to train engineers and 
mechanics. 

AT CAI;.~AERO T ECHNICAL INSTITUTE 

Personalized instruction is the policy a t Cal-Aero. Student, left, is shown working 
on airplane under guidance of instructor, right. 
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STUDENTS AT STEWART TECHNICAL SCHOOL 

The Casey J ones School of \eronautics, with 14 years experience, 
after V-J Day consolidated its student body and facilities with its 
more recently established affiliate, Academy of Aeronautics, La 
Guardia ~ield, New York. During the war months of 1945, these 
schools had given short courses to civilians for employment in Air 
Corps depots, under contract with the-A rmy Air Services Command 
and the Army Air Transport Command. After the war, the schools 
reverted entirely to their long term courses, in the day session, of two 
years for aircraft mechanics and ' maintenance, and two and a half 
years for aircraft design and construction, with similar courses in the 
evening session. Courses became available to veterans under the 
G.I. Bill, and . a large number of veterans were enrolled. During the 
war, the two institutions had trained more than 20,000 students for 

. the military services and .the war training program. 
Stewart Technical School, New York, with 14 years experience 

in specialized training of technicians for the aircraft industry, was one 
of the first schools approved by CAA as an aircraft and aircraft engine 
mechanic school. Stewart offered two courses, a master mechanic 
course and a drafting course. Many veterans were in attendance 
under the G.I. Bill . The requirements for admission and the standard 
of training were maintained at a high level. 

Universities and colleges were being encouraged to provide pro
fessional aeronautics courses; and there was much room for expan
sion in that field of higher education. The last comprehensive survey 
of the situation was made by The American Council on Education and 
published in October, 1944. Its foreword was self-explanatory. It 
read in part: "There has been a considerable interest in the oppor-
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tunities fo r advanced study of aviation and related subjects at the 
college le el. Returning veterans, coUege students, and high school 
graduate are all inquiring about faci lities which will prepare them 
for careers in a iation. In an effort to determine the e..--.;:tent of such 
opportun ities, the merican Council on Education on July I, I944, 
a ked I '"OO colleges and univer ities what aviation courses ·were 
offered in I943-44 and would be offered during "the coming school 

ear I944-45, and also what 1:) pes of aeronautical research were being 
conducted. T' elve hundred and forty-three replies ' ·ere received, 
ind icating that 399 in titution had offered or were offering academic 
work in a\ iation or related field ' ·hile 844 schools reported no avia
tion cour es. o re pon e wa received from 257 schools. Courses 
offered ranged from four and five year courses. in aeronautical engi
neering to summer school offerings in aviation for elementary teach
ers, "hile a large number of schools offered aviation grouna school 
course , which ordinarily included units in air navigation, meteorol
ogy, general service and operation of aircraft and civil air regulations. 
:rviost of the courses carried academic credit. Schools, colleges and 
numerous Government agencies expressed keen interest in knowing 

STUDENTS AT ACADEMY OF AERONAUTICS 
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the facts about opportunities for aviat ion education in the years im
mediately ahead." 

Gen. H. H . Arnold, in his final report as wartime commander of 
the A rmy A ir Forces, the largest and most effective ai r force ever 
organized, asked for a continuing training program, even among 
civilians, in order to have the country prepared for an emergency. 
He said: 

"Results of vVorlcl War II have shown that AAF training meth
ods are sound. Training of personnel in time of war can be clone on 
a large scale only by utilizing all the nation 's facilities and experience. 
FuJI use must be made of civilian agencies. The armed forces will 
never have all the faci lities required to meet war programs. Civilian 
agencies must in some way be kept aware of their responsibiliti es 
especially during peace when planning and preparation for war are 
so distasteful to A mericans. The AAF had to go to all walks of life 
to secure square pegs for square holes and round pegs for round 
holes when we built our worlcl-wicle organization. The ever increas
ing complex ity of modern war machines will make this procedure 
much more important in the future than in the past, ariel we shall not 
attain our goal by traditional methods of personnel selection and 
training. This is an age of specialization. No rational man can hope 
to know everything about his profession. Encouragement should 
therefore be g iven to specialization, and proper use must be made of 
special talent. 

"The time has passed when the Air Staff can be composed ex
clusively of command pilots. It must have officers who have mastered 
the production skills of scheduling materials and synchronizing the 
Bow of industrial components. A modern air staff without industrial 
technicians is as obsolete as a Model T Ford. There must be estab
lished for the air force, perhaps as a part of a generaL program of 
training for the armed services, schools devoted to industrial, business, 
economic and scientific training . . The faculties of these schools should 
be drawn from competent representatives of industry, business, 
finance, engineering economics and science. Experienced officers who 
are inactivated should be used in industrial and economic planning, 
and in other activities which bear upon the military preparedness of 
our country. . 

"The qualifications of the combat commander determine to a 
larger extent than any other single element the effectiveness of a unit 
in combat. The science of screening and classifying personnel must 
accordingly be utilized in such selections to the greatest extent pos
sible. From our experiences in wartime procurement of aircrew 
personnel we know that in future recruiting we must go beyond the 
time of actual entry of individuals into the Service and must start by 
promoting educational systems which will fit more of our youth for 
aviation training. By utilizing all available educational means, both 
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ci,·i lian and F, considerable improvement can be made in the type 
of. per onnel available fo r future AAF training and service. One of 
the major problem of peacetime military fo rces will always be the 
maintenance of high personnel standards in the regular establishment. 

ince this e tabli hment must be the nucleus around which emergency 
force are organi zed, ~nd since the regular personnel must bear the 
major re pon ibili ty fo r training and leading the t otal force as well as 
for plann ing the strateg) , operations and techniques, it follows that 
quality in volunteer regular per onnel is a primary requisite. Every 
incent ive mu t therefore be given to encourage select individuals to 
, olunteer fo r career in the air fo rce, in commissioned as well as 
nli ted g rade ." 

T he Navy had plans fo r training a iation personnel, both active and 
re erve, to meet the requirements of the po twar naval establishment. 

In his annual ·report issued on F ebruary 7, 1946, Secretary of the 
avy James Forrestal presented the official postwar plan for main

tainin o- ufficient officer .personnel with adequate training. Of Taval 
aviation officers, besides those trained at Annapolis, he said : " aval 
aviation officer candidates would be selected on a merit basis from 
high school g raduates and college freshmen, and would be given a 
subsidy of tuition, textbooks, laboratory fees and $50 a month to 
attend any accred ited college of thei r choice. Upon completion of two 
academic years they then would be ordered to fl ight training for one 
year upon completion of which they would be ordered to flight duty 
as midshipmen, U .S. . At the end of one year of such duty, they 
would be commissioned ensigns in the I avy with probationary com
missions. Upon completion of another year of duty in the fleet, they 
would elect and the Navy would select those to be career officers in 
the avy. U pon selection they would be ordered to duty under in~ 
'truction at the Naval Academy, as officers, fo r two additional years. 

T hose who did not elect a Navy career or were not selected for such 
would be offered commissions in the Naval Reserve, and, provided 
they continued ·with reserve aviation training, would be eligible to 
receive fo r two years an educational subsidy of tuition, textbooks, 
laboratory fees and $roo per month at any accredited college of their 
choice, provided that they remained in good academic standing. This 
benefit would be offered in consideration of the interruption of 'their 
college work to undergo flight t raining and to give them the oppor
tunity of qualifying themselves for. a ·civilian career." · 

Our march to victory in E urope and the Pacific in 1945 made the · 
Civil Aeronautics Administration's military t raining no longer neces
sary, so the Air E ducation Divisio~ .of the CAA devoted its main 
efforts toward a permanent aviation education program in American 
schools. The progral1'1, stimulated by war needs, had been started in 
1942, but it was not' until 1945 that it could be broadened and redi
rected to emphasize the significance of air conunerce m a world at 
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peace. The CAA education repre entative found a maj ority of per
sons in such agencies as the tate departments of education, the 
American Council on Education , . tate av iation commissions and the 
Civil Ai r Patrol eager to contribute in every possible way t O\\ ard a 
permanent ed ucati on program. The que ti on most frequently a ked 
was, "What can we do ?" Prov iding the answers to this question
through seminars, conferences and speeches- was the main job of the 
CAA A ir Ed ucation Division in I9-I.S. 

A n urgent and continuing need was proper tex tbooks. S ince 1942 
the Education Division had sponsored 28 bo ks on aviati on, suitable 
for use in all grades from elementary to coll ege level. The most com
prehensive of the texts, Aviati on Education ource Book, p repared 
at the Sanford U niversity chool of Education was completed during 
1945. Intended as a g ui de fo r teachers and authors , it had 1 ,400 pages 
and more than r ,ooo maps, charts and diag rams. A project was 
established at Syracuse niversity in 1945 for preparation of a new 
high school text on aviation in the modern world. To be available 
about the middle of 1946, it was designed to help red irect established 
courses and also lead to the introduction of new aviation courses in 
many secondary schools. 

Teachers in the elementary schools fo und that pupils were easily 
stimulated to learn about aviat ion, and that aviat ion info rmation sup
plied with the regular subj ects made those subjects more interesting. 
Airplanes were almost as wonderful to a child a_s to an adult who 
grew up before fl ying was common, but children accepted airplanes 
as a regular part of th eir environment and not as a recently added 
marvel. In th e secondary schools, many good teachers ceased to 
speculate about th e social and economic implicat ions of aviation , and 
started specific study of just how the airplane does affect us. The 
better high school aviati on courses included factual information on 
such subjects as air safety, commercial air transportation, private 
flying, community aviation facilities and international aviation agree
ments . Thousands of school teachers attended CAA Operational In
stitutes .conducted at major airports to show th e operation of airways 
facilities, and to ?-del to their knowledge of general airline and airport 
operations. 

Much of the Education Division's work centered around compre
hensive State plans of aviation education. The Division recommended 
flight experience as laboratory work in connection with high school 

. aviation courses. The most extensive flight experieoce program was 
in Tennessee, where more than 6oo high school students were r eceiv
ing actual flight experience. Each student flew four hours in con
nection with his academic study of aviation. The cost was borne 
jointly by the T ennessee Bureau of Aeroriautics and the individual 
students. 

Small high schools with meager faciliti es and little money to spend 
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for apparatus faced a difficul t problem in tr ·ing to set up useful 
laboratory equipment for aviation teaching. To meet that situation, a 
laboratory manual entitled 'Demonstrations and Laboratory Experi
ence in the cience of eronautic was publ ished b the D ivision, 
giv ing sugge tions for ine..-xpen i e construction of such equipment. 
The Division also 0perated an aeronautical .- library in ashington, 
together with a complete collection· of fi lms for use in teaching avia
tion . 1any bibl iographie li t of films, sources of f ree or ine.xpen
si' e material as well a yllabi and outlines for teachers were pub
li hed . 

A pecial sur ey of what the hools ' ere doing wi th aviation 
ed ucation was made by the editor of The _ ircraft Year Book, and 
high lights of that surve) folio\\. 

ew York State had an extreme!) comprehensive and fruitful 
S) tern of a iation ed ucation under the direction of Lewis \. i\ ilson, 
Deputy Commissioner of Education, and akley F urney, ssistant 
Commissioner fo r \ ocational Education. The junior aviation sched
ules ' ere for pupils in the general elementar) and seconda ry schools. 
The vocational aviation program '·as fo r pupils planning to enter 
some field of aviation. 

E lementary schools were provided with junior 'aviation sugges-

FOR AERONAUTICAL RESEARCH 

The Curtiss-Wright Airplane Research Laboratory which was presented to Cornell 
University. 
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tions for construction of non-flying model aircraft, togetl1er with some 
information regarding the nature of a ircraft and fl ight. The junior 
high school grades were furnished suggestions and assistance in mak
ing and fl y ing model aircraft. Teachers of indu trial arts were en
com·aged to assist pupils in the construction of model planes and the 
study of aviation . In the senior high schools pupils and teachers were 
urged to work with and study full-si zed aircraft which would give 
youth the opportunity to fami liarize themselves with the equipment 
and apparatus of aviation. They also worked with a ircraft engines 
and the various in struments and apparatus of the airplane and the 

• airport. 
Pupils in the vocational high schools were offered two types of 

courses, technical and trade, both of which prepared them for gainful 
employment in some form of aviation work. In those schools pupils 
spent about three hours a day studying aviation and working on air
craft. Their work, unlike that of the pupils in the general high schools, 
called· for considerable repetition, so that they could develop technical 
skills. The same vocational schools also met the needs of adults who 
required special training for employment purposes. Such courses 
usually were offered during the evening in order that students would 
not have to leave their regular employment. Veterans a lso were being 
served in the vocational schools in some communities and in others 
such as Elmira, special schools were organi zed fo r them . The voca
tional schools were adapted easily to meet the needs of adults who 
desired special training. 

Early in 1946, vocational schools in five areas of New York State 
offered aviation courses. Aviation training programs were to be 
developed in other ar·eas as the needs becat1;1e apparent. The Burgard 
Vocational School at Buffalo had 26 'CAA-certified shops -devoted to 
aircraft engine repair, and aircraft repair courses. The school also 
had a mechanic school rating. Equipment, supplies and materials 
were approved types available to the aviation industry. The aviation 

· training was departmenta1ized in these instructional _ units: A ircraft 
maintenance and airport operation; aircraft engine maintenance and 
overhaul; aircraft electrical work; aircraft hydraulic and propeller 
work -; aircraft instrument, maintenance; calibration and installation ; 
and aircraft sheetmetal, structure and repair. 

The day school vocational program required four years and led 
to a tilechanic school certificate. A fifth year 'was ·peing added to 
enable the students to acquire additional experience necessary for the 
CAA examinations in airplane and airplane engine repair,. In Febru
ary, 1926, 508 day school students were enrolled. Additional courses 
were conducted in CAA regulations, meteorology, air navigation, Link 
trainer, and machine shop work. Twelve regularly licensed teachers 
gave instruct'ion. 

Rochester, N . Y., had two schools operating_ f?ur-year aviation 
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mechanic cour es for high school students. In Lackawanna, a two
y ar cour e ' a avai lable. In Barker a two-year course was offered, 
and pupil had acce s to operating planes on the ai rport in the rear 
of the school. In E lmira, the Board of E ducation organized a school 
f r veterans and other ' ocational students, giving a mechanics course 
I 9 o hours long for CAA rating. The Schenectady vocational school 
offered a three ea rs cour e fo r high school students. Floral Park 
had a three-years cour e l\Iineola a two-years course. 

'' York ity had three public schools giving instruction in 
aviation trades. The fanhattan Hio-h School of Aviation Trades, de
' oted e..xclu ivel to a' iation, had '"0 instructor and about 3,ooo 

tud nt taking three-year cour e . The Woodrow \ ilson Voca
ti nal H igh h ol had ix in tructors giving four-years courses, 
' ·bil e the Ea t ew York Vocati nal High Sc-hool had 14 instructors 
o- iving f ur- ear courses. 

For more than 20 ) ear technical high school courses had been 
iYen in New York tate to prepare pupils for emplo ment as drafts

men, testers, technicians, laboratory assistants and assistants to pro
duction supervi or in manufacturing and construction. In these 
cour e the einphasis was in mathematic , drawing, science and tech
nology of· technical occupations. In truction iri shop work was in
cluded so that pupils might have an understanding of the processes of 
production and the operation and maintenance of modern complicated 
machinery and equipment. 

Althougli. the vocational-technical course in mechanical design as 
gh en in several schools of the State did not include specific instruc
tion in airplane manufacturing, it did contain drafting and strength 
of ·materials and shop work useful to boys who vvent to work in air
plane manufactu ring plants. Because some graduates accepted jobs -
in airplane manufacturing, Dr. A . L. Colston, principal of Brooklyn 
Technical High School, in 1936 decided to establish a vocational
technical course in aeronautics. The school already had machine 
shops, a foundry, sheet metal shops, woodworking shops as well as 
well-equipped laboratories in physics, chemistry and strength of ma
terial s. For use in the course in aeronautics there were provided two 
airplane shops, an airplane drafting room and a navigation and 
meteorology laboratory. Since the major objective of this cour.se was 
to -prepare pupils for positions as draftsmen, computers, inspectors, 
testers and potential forem en in airplane manufacturing companies, it 
was necessary to add to the staff teachers who had appropriate train
ing and experience. Accordingly, an aeronautical engineer with de
sign experience and another who had been in charge of prqduction in 
an airplane manufacturing plant were .secured. 

The Brooklyn Technical High School in 1926 offered four-year 
courses beginning with , the ninth grade. The work of the first two 
years was the same for the course in aeronautics as for the technical 

' . 
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mechani cal course . It included mathematics, science, drawing, ma
chine shop, foundry and pattern shop. If the pupi l elected at the 
end of th e roth g rade to take the course in aeronautics, he was g iven 
specialized instruction in that field. In order fo r a pupil to graduate 
from th e curriculum , he had to pass a Regents examination in Eng
lish four yea rs , American H istory and a comprehensive techn ica l 
examination in all of the work in aeronau ti cs. The State college en
trance dipl oma required on ly r6 unit , and th e curriculum in aero
nautics included 21 units. Obviously, the course was not an easy one. 
Whi le th e curriculum was e tabli shed to prepare boys fo r employ
ment in th e aviation industry, pupils who completed it were well pre
pared for entrance to an eng ineering coll ege. Grad uates were ac
cepted for entrance to eng ineering coll eges except to those requiring 
a foreign language for entrance. Many of those waived that require
ment for applicants who held a Regents dipl oma in technica l subjects 
because it was found that , if a boy could maintain the high standards , 
r equired to complete a State-approved technical course, he ·had the 
ability and aptitude to carry on an e,ngineering college course. 

The best evidence of the value of the curriculum was the record 
of the first graduating class . There were 41 boys who 'graduated in 
1940. Records are available for 37 of th ose boys two years after 
graduation. A ll of th ese obtained jobs at g raduation in airplane manu
facturing, and a ll advanced during the two years. At th e end of two 
years , the positions held were as follows: nine in-spectors, six drafts
men, five stress analysts , three foremen , seven lead meri, three tool 
designers, and one research worker in plastics. Three had gone to 
engineering colleges. 

When the attack on Pearl Ha1·bor shocked the country into a 
realization of its military weakness, the 1942 New York State Legis
lature, acting upon the advice of the State Education Department and 
several influential persons, appropriated $r so,ooo for aviation educa
tion in the State. During succeeding years, each Legislature made 
additional appropriations to a grand total of $26s,ooo. About $2oo,
ooo of those funds were given directly to local school boards for use in 
providing facilities for aviation education. The remainder of the 
appropriation was used by the State Education Department to pro
vide administrative, supervisory and curriculum service. 

Aviation courses organized during the war period naturally fea
tured objectives and values for pupils facing inductioi1 into military 
service. With the conclusion of the war, objectives in aviation ·edu
cation . changed to meet the needs and responsibilities of the pupil in 
peacetime. 

In 1940, there were few if any pupils enrolled in aviation courses 
in the general secondary schools of New York State. Since that date 
courses were organized in many communities, 98 of which offered 
a':'iation courses in 1946. Flying model airplane construction courses 
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:vere ~eit!g give~ to mo~e than 4 73? pupi ls in 46 communities. J un
tor a tatton mamtenance and repatr cour es ' ·ere offered early in 
1945 in 69 chool to about 3 ,000 high school pupi ls. Glider const ruc
tion cour e organized in I r communities ei1rolled about I -o pupils. 
The flight in truction cou rses enrolled, and "ere successfully com
pleted by, 273 econdary school pupil . The total number of pupils 
enrolled in junior aviation course early in 1946 totalled \\"ell over 
7 ooo pupil in all t pe of aviation course . ndoubtedly, many 
other pupil '~ere tudying a iation courses in both a formal and 
informal " ay under the leader hip of indust rial art s, ocat ional, tech
n ical, and science teachers. 

The appropriations of fund by the legislatu re made possible the 
development of an e..xten ive program of aviation education in the 
public elementa ry and secondary chools. Four types of courses were 
organi zed in publ ic school of the tate to meet the needs of boys and 
girls at the various school levels. These cou rses were: F lying model 
aircraft construction-elementary junior and senior high schools; 
junior aviation maintenance and repair cou rse- senior high school ; 
glider con t ruction course--senior high school ; and flig ht inst ruction 
- senior h'igh school. 

F l) ing model aircraft construction " ork was carr ied on exten
sively as an info rmal activity in elementary and junior high school 
g rades. I n the el ementary schools the work usually was directed by 
the class room teacher who had litt le p reparation fo r this type of " ork 
·and consequently the projects ''ere of a very simple cha racter. 

In the junior high school grad e~ .C seventh, eigl:th and ninth) the 
industria l a rts teachers and some science teachers atded boys and airls 
in the construction of fl) able model a ircraft as part of the r egula r ;hop 
courses or the regula r science courses. Few schools offered 4o-week 
courses in fl ying model ai rcr~ft construction in these school years. In 
these courses ," boys and girl s were led to construct small , model card
board and wood gliders and a irplanes. I n the most successful classes, 
frequent contests were held in which pupil s were encouraged to fly 
their models. pp rox imately 25 per cent of the r egula r class time was 
devoted to a di scussion of aerodynamics, meteorology, aircraft struc
tures and oth er phases of model aircraft work, which familiarized 
pupils with some of the elements of the aviation industry. and airlines. 

F orty-week courses in fl ~i ng t_nodel aircraft construction work 
were organized in t'nany semor htgh schools of 1 ew York State. 
Pupils in these classes usually met for one or two periods a clay 
throughout the entire year, to build model gliders and planes vvhich 
were purchased in kit fo rm from local hobby shops . Some classes 
built planes from stock material according to plans and instructions 
printed in the State course of study. After a few months of work in 
a course of this type, pupils reached the point whet'e they desired to 
experiment with new models and designs. Considerable experimental 
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work was done, particularly in the schools where wind tunnels had 
bee~ constructed. This type of course undoubtedly will be main
tained as a part of the regular school curriculum in many schools fo r 
years to come. There was a tremendous interest in fly ing model air
craft work, and it provided school pupils with an excellent app roach 
to the study of aviation and its problems. 

Junior aviation maintenance and rep_air courses fir st were estab
lished in so demonstration centers to each of which the S tate appro
priated $1 ,700. The organization of this course was predicated upon 
the assumption that pupils would learn more about aviation through ' 
becoming familiar with aircraft, a ircraft structures, engines, instru
ments and landing gears together with a study of related theory of 
aviation, than they would through the study of aviation from a text
book. Shops and laboratories were organized for this course. The 
equipment installed in the shops was used fo r several purposes. Some 
of it was not in good condition and so was used for. repair work. A 
few of the items were new and could be used immediately. In either 
case pupils were assigned repair, adjustment, assembly, dismantling 
jobs or experimental jobs. Others were given apparatus such as that 
used in meteorology, communication, aerodynamics and navigation, 
and asked to perform experiments or to acquire some skill in the use 
of the apparatus . About 25 per cent of the total time given to the 
shop work was set aside fo r organized class discussion and teaching. 
In these class periods the instructor presented the theory of aviation 
and aeronautics . Subjects included airplane identification, airplane 
structures, aircraft engines, instruments, communication, meteorology, 
aerodynamics, theory of flight, airport organization and operation, 
.and. Civil A erQnautics Regulations. Ground trainer and glider con-
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struction courses were offered in I I differen t schools, in IO com
munities in the State. 

T he ethlehern Central School ' 'as particularly successful with 
~ho e courses. P~pil s ~ra ined in them were able to find employment 
m the woodworkmg ai rcra ft factories in the S tate. Because of the 
shortage of aircr aft wood \\ orker the pupils "' ho g raduated from the 
clas es in that school ' ere in great demand in the factories. 

D uri ng the I945 chool year, tate funds were used to reimburse 
loca l boa rd of ed ucation fo r one-half of the e..'<penditures incurred in 
connection with flight in truction for high school pupils. T wo hun
d red and se ·enty-three boy and girls in 2I high schools in the State 
received e..'<ploratory flight in truction courses without mishap. The 
courses were organi zed by the local boards of education with the 
app roval of the tate E ducation Deparbnent. It '·as a logical con
clu ion for pupils who had studied aviation throughout the grades 
and high school. Pupils were g iven from eight to IO hours of dual 
flight instruct ion, together with a minimum of 40 hours of class work, 
incl uding a study of theory of flight, aerodynamics and meteorology. 

lass work usually was offered parallel with the flight instruction. 
T he combination of theoretical work and fl ight instruction qualified 
fo r solo flight all pupils succe ful in passing the courses. The related 
instruction p repared them to take the CA. ground school examina
tion. 

Pupils enr·olled in flight instruction courses were selected by the 
local school authorities for scholarship and coordination. Those pupils 
who did not show the required abil ity were eliminated from the course 
during the beginning state. To be eligible for flight education in a 
power plane, a pupil was r equired to be I6 years of age or over. E ach 
school required the pupil to . present a statement from the parents 
g ranting permission to enroll in fl ight instruction courses. They also 
were required to present a medical certificate "from a flight surgeon. 
Local school authorities made all arrangements for actual flight with 
the operator of a local airport or flying school. In some cases one of 
the teachers was appointed as coordinator and given the responsibil
ity for making the necessary arrangements. Pilots providing the 
flight instruction were required to hold a flight instructor's license 
granted by the CAA. Actual flight was given only at airports desig
nated by the CAA and in aircraft properly licensed. All school boards 
offering these courses were required to carry liability insui·ance to 
protect the pupils, teachers, superintendent, principal, board of educa
tion, Commissioner of Education and the State Education Depart
ment against liability. Only a few of the pupils ~arried personal acci
dent insurance. T he reasonable cost of the liability insurance was 
one dol.lar an hour of flight for each pupil. . . · 

The York Central School at R etsof, N. Y., offered fl1ght mstruc
tion to pupils in a glider which was owned by the school board. 
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P upil s were transported to and from th e airport. T he g lider was 
launched with a tov\· car. E leven pupi ls were taugh! to fl y the g lider 
successfully. 

When junior aviation was first initiated in 1942, practically a ll 
individuals who were acquainted with aviation were employed by the 
military forces. In order to organi ze aviation courses in public 
schools it was necessa ry to offer a special two-week course in av ia
tion fo r teachers selected to g ive in struction in the demonst rat ion 
centers. State funds were used to provide a two-week course at l ev; 
York U niversity under the guidance of D r. Roland Spaulding. D ur
ing the succeeding summers, courses in g lider construction and juni or 
aviation maintenance and repair work and flying model aircraft con
struction were offered in various sections of the State under slightly 
different conditions. It was only through the organization of these 
special teacher training courses that the S tate Education Department 
was able to prepare instructors who were qualified to teach aviation 
courses. 

During succeeding summers additional courses were offered to 
teachers of industrial arts work who expected to organize junior avia
tion courses. E arly in 1946, seven courses were conducted for teach
ers in flying model aircraft work. 

Tennessee, this survey indicated, had a first class program of avia
tion education, and probably ranked second only to New York State 
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in the practical application of the 'arious courses. The State-wide 
program was under the supervi ion of C. H. Gilmore, director of the 
D i ision of eronautics E ducation of the education department ; and 
he had numerous committees of aviation e.,'{perts and educators help
ing to develop the program which was designed to make aviation 
kn owledge in one fo rm or another available to e\ ery school and col
lege student in the State. T he State D epartment of Education and 
the Tennessee Bureau of eronautics developed programs fo r train
ing aviation teachers in the various State colleges. More than 300 
individuals were trained th rough this program. The teacher training 
course con isted of approximate!) 200 hours of classroom work and 
ro hours of flight e.,'{perience. T he major objective of this program 
was to prepare teachers to handle aviation in the high schools. The 
scholarships for the training were provided by the T ennessee Bureau 
of eronautics. Early in 1946, the emphasis on the college program 
was directed toward development of aviation prog rams at the higher 
education le' el fo r all tudents interested. T eacher training was only 
one phase of this p rogram. Six of the State colleges pa rticipated in 
the teacher training program . 

D uring the school year 1945-46, 65 high schools throughout the 
tate had 1,350 students enrolled in aviation. Most of the teachers 

handling these programs were trained through the college teacher 
tra ining programs. During the year the Bureau of Aeronautics pro
vided 685 scholarships to high school students. nder the adopted 
p lan, four hours of flight ex perience could be taken, half of the cost 
of which was paid by the Bureau and half by the student. The fli<Tht 

• • t> 

training was done by a1r serv1ce operators who contracted with the 
Bureau of Aeronautics. A safety program also was adopted. 

A labama's aeronautics and education departments expected to 
have r eady in 1946 a joint plan for teaching aviation subj ects at all 
levels. A rizona's high schools in several instances were giving courses 
in pre-fli ght and ground instruction, as well as vocational courses in 
mechanics. T he A rkansas program lagged because very few public 
schools were equipped ·with facilities and personnel to offer any ade
quate instruction in aviation. Califo rnia reported in February, 1946, 
that of 320 four-year and senior high schools in a survey, r 19 offered 
courses in general aeronautics, with an enrollment of 2,650 early in 
1946; 13 gave aircraft maintenance courses, with 51 7 students ; and 
33 gave aviation mechanics courses, ·with 1,126 students. Here again, 
the Federal Government figured in promoting aviation education ; 
because the CAA officials worked with the secondary education divi
sion of the State department of educati on, which had no staff members 
particularly assigned to that work-this in a State with large and 
vitally important aviation manufacturing plants, and equally impor
tant air transport operations radiating to all parts of the world. How
ever, the really great private schools such as Major C. C. Moseley 's 
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Cal-Aero Technical Institute at Glendale and Northrop Aeronautical 
Institute at Hawthorne combiq __ ed with the splendid engineering 
courses at some of the colleges to li ft the youth of the State out of 
the dark ages of aviation education. _ 

In striking contrast was Connecticut's modern system. There was 
the Connecticut Aeronautics T eachers Association with a comprehen
sive program, and its efforts to secure flight scholarships of four 

_hours for teachers and students of aeronautics courses promised to be 
successful in 1946. About 45 of the secondary schools offered special 
courses, mostly taught by t eachers of science, mathematics or the 
industrial arts. The State educational department produced a roo
page booklet on aviation courses as a teacher 's guide in all levels of 
aeronautical education. 

Delaware, which during the war had some promising aviation 
activity in many of its principal schools, found that interest among 
the boys and girls tended to subside after V-J Day because they felt 
that they would not be wanted in the air forces or the industry. In 
fact , throughout the various reports of this survey it became apparent 
that something must be created to take the place of the war effort as 
a means of inspiring the great body of public school pupils to study 
aviation, not only with a view to flying but through ambition to enter 
one of the scores of special professions and trades incident to the 
operation of aircraft. Genuine inspiration was needed, along with 
textbooks. 

F lorida, which saw considerable Army and Navy flying during 
the war, reported steadily increasing interest. In 1945, 32 high schools 
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offered aeronautics· courses ; and there also were 14 communities in 
wh ich aircraft and engine maintenance courses were taught. In 1946, 
the tate department of education shifted emphasis from highly tech
nical instruction to that showing the practical effects of aviation on 
everyday life, its influence on modern living and international rela
tions. Teachers were given a guide for elementary and secondary 
course and an outline for an elective course in senior high schools. 

Indiana gave science credits for aviation courses in all high 
chools . Clement T . Malan, superintendent of public instruction, had 

a committee of 12, ' ith five sub-committees working to adjust the 
po t" ar educational program to tl1e "whole air age. " The five parts 
of the program were to include elementary, secondary, technical
vocational and teacher-training schools and institutions of higher 
education. I owa had a few schools giving various kinds of aviation 
courses ; but the tate apparently had no definite program. Illinois 
had a State bulletin as a guide to teachers of aviation subjects in all 
branches; and a large number of the public schools had extensive 
courses. 

Kansas fo llowed . theCA formula, which had been adop~ed by at 
least 20 States early in 1926. viation instruction was being encour
aged in all grades and through college. A bulletin containing all the 
various levels of study was being prepared by Kansas colleges. Some 
h igh schools continued their courses in mechanics, blue-printing and 
other trades . In one ) ear during tl1e war, the Wichita High School 
East had trained 30,000 adults and students for work in local air
plane factories. The school operated 24 hours a day in three shifts. 

A TAYLORCRAFT ON EDO FLOATS 
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Early in 1946, Kansas had more than 6oo stud ents enrolled in regu
lar aviation courses in 78 high . chools, and 35 of th e schools had in
str.uctors with fl ying experi ence. Some of the chools had planes used 
either for fl ying instructi on or g round tudies. The new State com
mission on· aviation education advocated teaching aeronautics by use 
of material in the regular courses of math matics, general science, 
social studies and shop practice. 

Louisiana had well-developed courses in her coll eges and at the 
same time encouraged pre-flight courses in the high chools. A t one 
period of the war 65 schools were g iving pre- flio-ht in truction to 
boys who planned to enter the a ir forces, but afte r V -J Day, the 
number dropped to even, with a total enrollment of I 39 students. 
Mississippi had no aviation program for it secondary schools, but 
education authorities ad mitted the desirability of hav ing one. 

Michigan left aviation to the local school districts, but in coop
eration with the CAA and the A rmy Air Forces was planning a 
fairly comprehensive program as an aiel to loca l teachers. Maine had 
25 secondary schools teaching aviati on subj ects. Massachusetts, 
which had 204 high schools teaching pre-flight courses at one time 
during the war, had a committee '' orking on a regular postwar pro
gram. Maryland included aviation in its science courses. Early in 
the war, 18 high schools gave aviation courses but the teachers were 
drafted, and that ended the program. Missouri had 71 schools teach
ing aeronautics, with 1,848 pupils enrolled. A fine brochure on air 
age education served as a general guide to the courses. Minnesota 
reported a substantial amount of aviation instruction offered in the 
public schools, much of it stimulated by the CAA. A State committee 
on aviation education was being planned to develop a comprehensive 
program for all public schools. In a public poll by the Minneapoli s 
Tribune 78 per cent voted that the schools should teach subjects on 
the importance of aviation, and 77 per cent voted that public schools 
should teach the mechanics of aircraft. 

. New Hampshire had 35 high schools and academies teaching the· 
principles of aeronautics, with a total of 44 aviation instructors. The 
courses were carefully prepared and most comprehensive, with the 
result that students graduated in aviation subjects with excellent 
preparation for further and specialized study in the aviation profes
sions and trades. North Carolina had three schools giving basic 
courses, but planned to develop a comprehensive program for all 
schools. The problem there was to provide teachers capable of han
dling aviation courses. New Mexico had about 50 high schools teach
ing aviation during the war, but after V-J Day interest in the subjects 
decreased . The end of the war also reduced the number of special 
courses taught in the schools of O regon where most of the larger insti
tutions had large aviation classes during the years of the conflict. 
Oklahoma had 144 schools with 144 teachers handling 145 classes in 
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1 r -flight aeronautics \\ ith 2,100 pupils. Some schools had airplanes 
and were preparing to give flight instruction. 

hi · Department of Education in 19+2 set up 58 aviation con
ference attended by over a thousand school administrators: A col
lege c nference also >vas held. As a result seven universities set up 
teache r· courses in pre-flight aviation, and 17 universities opened 
to teacher their courses in the Ci' il Pilot Training program of the 

. During 1942-43, 227 high schools ga\ e pre-flight courses to 
4 . "'-9 pupil . In 1943-44 228 high school had an enrollment of , 
..J-.690. In r944-45, 143 schools enrolled 2,38-. The figures were be
li eved to be about the arne for 1945-46. There was con.siderable sen
timent am ng Ohio high school teacher that flight courses should be 
started . 

Penn ylvania had an aviation educational system which in 1945 
embraced 259 high schools ·with 6,276 pupils. The tate-wide pro
g ram was under th e direction of the educati on department. In Rhode 
I Janel there ' ·as no State program, the courses being optional "i th 
local boards . P rovidence and Pawtucket had pre-flight aeronautics 
courses in the high schools. 

Texa had 400 high schools giving aeronautics course aggregat
ing about ro,ooo students. Teachers conferences were being held at 
in ten als in efforts to develop a comprehensive State-wide p rogram 
of aeronautical education. 

tah had an excellent aviation educational S) stem under the di
rection of E . Allen Bateman, State superintendent of public instruc
ti on. H igh schools and colleges were teaching theory through the 

PIPER CUB FINAL ASSEMBLY 
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facilities of their science departments, while some high schools also 
taught shop work in the aeronautics trades. 

Vermont had some form of aviation education in practically all 
high schools, and several provided definite classes . The Haas Pro
ject, set up by the family of Lt. Robert K. Haas, Jr., avy pilot and 
a hero of World War II who was killed in service, provided for creat
ing aviation education facilities in all Vermont schools. V irginia in 
the 1944-45 school year had 76 schools teaching pre-flight aviation, 
with 2 02 other schools teaching subjects related to aviation. The 
State of Washington reported that it had no aviation program in the 
public schools. West Virginia had 2 0 public schools teaching avia
tion. W isconsin had 75 teachers giving aviation instruction in the 
public schools . . In 1945 a law was passed authorizing local school 
boards to make contracts with flying schools for flight instruction 
approved by the State superintendent, the cost to be paid out of 
school district funds. Wyoming was working on a school program. 

lJ . ;:, . 1\iavy !JliUlO 

ONE OF OUR BASES ON GUAM 

Showing Orote Field, one of the flying fields the Navy built on Guam. 



CHAPTER \ III 

AIRPORTS AND AIRWAYS 

Description of Existing irports-Status of the ational Airport 
Plan- More Fields fo r Private Flying-Uniform State Regulation 

of , iation Activities- irport Zoning Acts-Aids to irport 
Planning and Construction-Airparks for Private Flying

dvantages of Accessibility- Extent of the Federal Airways 
System-New Developments long the Airways. 

DETERMINED that American aviation should have all the 
facilities essentia.l to i.ts logical postwar ~ev<;Jopment, many 
official, and serm-officral and other orgamzatwns were hard 

at work in 1946 providing airports and other airway aids for private 
owners and other non-scheduled operators, at the same time e..'Cpand
ing the already vast system of terminals and way stations for the 
ai rlines and other scheduled services, such as the hundreds of pro
jected feeder lines designed to establish a complete network of air 
transportation. On January I, 1946, the United States had 4,026 air
ports, including 1,509 commercial , 1,220 municipal, 216 CAA inter
mediate and r ,o8r Army, Navy, private and other miscellaneous 
fields. More than r,ooo airports were lighted for night flying opera
trans. Linking· together the major airports were more than 35,500 
miles of the Federal Airways· System, with 3,839 additional miles 
under construction. These airways were equipped with 304 radio 
range stations, including 293 with scheduled broadcasts, one with 
non-scheduled broadcasts and ro without voice. There also were 
83 radio marker beacons, 533 Vveather Bureau and CAA lonO' line 
teletypewriter-equipped weather and airway stations, 373 traffi; con
trol stations equipped with teletype service. At the same time, air
men were given flight information provided by 62,835 rniles of weather
reporting teletype and 32,807 miles of traffic control teletype 
service. They used data assembl~d at 164 Vl eather Bureau stations, 
and they also had under them throughout the country 2,025 revolving 
beacons, I2I· flashing beacons ·and 207 lighted intermediate fields-all 
maintained by the Civil Aeronautics AdmiJilistration-and besides, a 
total of 1,454 privately owned beacons. 

A majority of the airports created or under construction after 
V-J Day were sn1aller fields primarily for private flying and fixed 
base operations; although 23 airlines station stops had been added to 
the system in 1945, requiring either new airports, or improvements 

265 
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111 ex1 tmg facilities . A lso duri ng the year, 19 stops, which had been 
suspei1ded either by wa rtime res t rictions or inadequacy of fac ili t ies, 
were r estored to ser vice. O n January r , 1946, 319 airline station 
stops were in operation, and 87 still were under suspension, with 
many, however, clue to be restored ea rly in the year. O f the total of 
4,026 airports, 599 were added in 1945-

T he Civil A eronautics A dmini stration was the F ederal agency 
charged by law with the development of in terstate aviation, and its 
activities, therefore, covered more than the Federal A irways System. 
T he CAA National A irport P lan, presented in full in the A ircraft 
Year Book for 1945, had been stalled in Cong ress for more than a 
year, and early in March, 1946, still was before a confe rence com
mittee of the House and Senate. T here seemed to be general agree
ment on the overall plan fo r about 3,050 new a irports and improve
ments to 1,625, involving one billion dolla rs, plus a quar te r billion 
fo r land and buil dings, with the Federal Government paying 50 per 
cent of the cost, the rest to be p rovided locally. The di ffe rences be
tween the two branches of Cong ress were over th e amount of Federal 
financing per year and the chann eling of th e funds, as between States 
and municipalities. 

No action developed on the Lea bill fo r reorganizing the Civil 
Aeronautics Admini stration as an independent agency and setting 
up a separate office of a director of safety. Nothing crystallized in 
respect to p r,oposals fo r a general investigation of transportation with 
a view toward the so-called " integrati on" of various fo rms of trans
portation, to which the airlines were vigorously opposed. 

States and municipalities rushed to avail themselves of a irports 
released fo r civilian use by the A rmy and N avy. P revious difficulties 
were ironed out by freezing operating equipment so that' the new 
occupants could depend on having all facilities ready fo r immediate 
use. F orty-four airports which cost the Government more than 
$s ,ooo,ooo were listed as, or likely to be decla red, surplus, according 
to the Surplus P roperty Administration's report. The total reported 
cost of those airports was $343 ,33 r ,ooo. T here were about 200 more 
airports, each with a reported cost of less than $s,ooo,ooo, which 
probably would be declared surplus. The list of 44 big airports de
clared surplus, or likely to be, did not contain necessarily all the 
airports of that category going back to local units. Where the ·Govern
ment took over an airport entirely by lease, it was permitted to return 
the airport to the local unit without the formality of declaring it 
surplus. 

W ith communities filling in the details of the CAA national 
airport plan by drawing up local airport building and improvement 
plans, the CAA was "on call" to assist in their p roblems . Through 
the Washington staff and field officers, comprising airport super
visors in seven r egions and 22 district airport engineers, help was 
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gi-.. en in selecting ai rport sites· preparing projects for airport im
provement and solving airport management problems. More general 
information was fu rn ished through a number of new publications, 
including "Small irports" and 'Airport Planning fo r Urban A reas. " 
The C \A's proposed goal was 6,300, ·with smaller fields in a majority. 

Lifting of security restrictions permitted the CAA to resume its 
a ir marking program to aid private flying. Communities were stimu
lated and guided in applying uniform methods of I?arking which 
could be recognized from the air. 

The C continued to encourage enactment of State and local 
ai rport legislation beneficial to civil aeronautics interests. Particular 
attent ion was given to State legislation which was required for 
municipalities and counties to establish airports and to prevent, by 
the zoning method, the presence of hazards within the aerial ap
proache of airports. These efforts met with considerable success, 
resulting in the enactment by IS States of airport zoning Acts 
similar to a moael Act prepared by the CAA. 

F urther harmony in Federal and State regulation of aviation 
activ ities was achieved through State adoption of two other model 
. cts proposed by CAA. Twenty-five States designated an official body 
to r epresent the State in aviation matters, as suggested by, the CAA 
Aeronautical D epartment Act, and 35 States passed airport enablino
Acts setting up machinery for accepting F ederal funds in building ait~ 
ports under the proposed national airport plan. Eight States revised 
their gasoline t<Lxation bills. 

Assistant Secretary of Commerce \ i\f illiam A. M. Burden, address
ing a national convention of the American Road Builders Associa
tion in January, 1946, said that "aviation in the United States is 
entering a critical transition period, very much like that which the 
automobile industry passed through a quarter of a century ao-o." 

" The engineering and construction skills of many firm~ repre
sented here today," he told the road builders, "played a great part in 
bringing the automobile industry successfully through its adolescent 
period. Your 'know-ho\v' transformed the face of A merica from a 
sprawling continent, linked ~ogether v~ry loosely by narrow inad~quate 
dirt roads, to a nation umfied by nbbons of concrete and aspl1alt. 
You provided th~ million and .a half m.iles of hard-surfaced highways 
which made posstble a tenfold mcrease 111 motor vehicles to the prewar 
total of thirty-four million. Today aviation stands ready to emero-e 
from the dirt road era: \ i\1 e have some 35,000 civil aircraft in the 
United States, roughly the same as the number of registered motor 
vehicles in 1903. We have more than six times that number of pilots 
registered with CAA. VV e have about 3,000 airports for more than 
r6,ooo communities. 

"There is a wide and growing public interest in aviation which, 
if given the opportunity, can be translated into the purchase of air-
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craft until 400,000 planes are in use by 1955. ·when I say 'if given 
the opportunity', I mean , if these potential buyers are offered a 
product with real utility. Greater utility for the airplane will come 
from two sources. One is the a ircraft indu try, which has the im
portant task of building safer, easier-to-operate planes. The other 
source is made up of all the private and public interests concerned 
with building airports, in which group the road bui lders are numbered. 
No matter how fine a plane the airc raft industry builds it will b of 
little value unl ess our present airport ystem is impr vee! clrastic~lly. 
Indeed, it is hardly accurate to use th e word 'system' in talking about 
our present haphazard scattering of landing areas. One coun ty may 
have three excellent .airports, wh ile a comparable county will have 
none. To be exact, 1,441 counties, or 47 per cent of all counties in 
the United States, are without airpods today. 

"In the 140 metropolitan districts of the nation , which cover only 
1.5 per cent of our land area, there is an airport every 8o square 
miles, while the remainder of the country averages only one airport 
for every I ,230 square miles . \tVe have improved our airport situation 
somewhat during the war years, but not in the direction most needed 
for peacetime aviation. Necessarily we have built large fi elds for 
military planes; more than soo have been completed in the C A de
fense landing area program, at a total cost of $4oo,ooo,ooo. As a 
result, we have today more' than 8oo of the largest categories of air
ports ; what the CAA calls Class 4 and s-in sharp contrast to no 
large airports of those classes in 1939. On t~1e other hand, there- has 
been a decline in the number of small airports, the so-called Class I 

and 2 fields. From 2,II7 in 1939, the total dropped to 1,791 in 1944. 
Since V-J Day there has been a growth in the number· of small fields, 
but the total has climbed only a little beyond the 1939 level, despite 
tremendous increases in the number of airport users. 

"These deficiencies in our airport system harm not only the towns 
without airports; they hurt the towns which do have fields. If you 
were considering buying an airplane, you would of course want to 
know what kind of a base for operations there was in your home town. 
But more than that, you would weigh the number of places to which 
you could fly your plane. You would ask yourself: 'Is there a landing 
field near Smithville, where my folks live? Would I be able to run up 
to Bear Lake on summer weekends? Are there airports in most of 
the towns where I do business ?' If the answer to these questions is 
'No,' the chances are you will drop the idea of buying a plane, and 
the airport in your town 'Yill lose a paying customer simply because 
there are no airports in other towns. If you buy a plane without 
considering these important factors, it is very likely that you will give 
it up in a year or two, when you realize how little use you are getting 
out of it. This is exactly what more than. 6o per cent of plane pu;r
chasers did in the years 1931 to 1939. That is why every town has a 



. IRPORT \::-lD IR\ Y 

vital interest in the development of airport s everywhere, and that is 
why we call our proposal for ai rport construction the I ational Airport 
Plan. I t has been framed with the idea of achieving a uniformly 
adequate distribution of airports-for town and country; for thickly 
populated industrial regions· and States '' ith large areas between 
population centers. Even after uece sary Federal legislation is en-

. acted, many months must elapse before construction car'l start . States 
must complete. thei r legislative and administrative machinery for 
participation in a Federal-aid airport program. Metropolitan areas 
which have not already done so must set up community plans which 
fi t a irports into their proper place. Sites must be selected, detailed 
surveys made, plans and specifications drawn up, contracts let. If 
everything goes smoothly, it may be possible to get some construction 
under way th is Summer, but delays will mean that work will not begin 
until the 1947 construction eason. 

"Meanwhile, the aircraft factories a re going full speed on orders 
fo r 4 0 ,0 0 0 civil planes. Thousands of men are coming _out of the 
armed services eager to take up civi l flying either as a pastime or as a · 
business. During 1945, the CAA issued more than so,ooo commercial 
pilot certi ficates to men in the armed services. In addition, we 
certificated 70,0 0 0 student pilots, which compares with less than 
30,000 in 1939 · 

" It is plain that we have here the makings of a real" civil flyinrr 
boom. The question is, will it be a brief bubble that bursts, or ~ 
sound and lasting growth? Fundamentally, the answer depends on 
the two' elements I mentioned earlier-better aircraft and a better 
airport system. W e in Government are doing everything we can to 
help. P ending !egislation for a Federal-aid construction program and 
the implementation of that legislation by appropriations, we are ad
vising both Governmental and private interests how to proceed with 
their plans. Our airport engineers_ are swamped with requests for 
advice on site selection, airport design, and the like. Many veterans 
are asking for guidance in establishing small fi elds. ' 

" Let me make plain that the CAA plan for a national system of 
6,300 airports in no way is intended to set a maximum. Beyond this 
there is plenty of room for private enterprise or local rrovernment to 
develop fields at locations where there is not sufficient n~tional interest 
to justify Federal expenditure. 

"As private flying expands, we will need many thousands of addi
tional landing areas, which will constitute the secondary or dirt-road 
system needed to fill _out our pattern of ground facilities for civil 
aviation. The financial responsibility for such landing areas will be a 
local one- State, county, and municipal-just as is the financial re
sponsibility for our subsidiary roads system and our streets. If, as is 
likely, 2 0 ,000 such -landing areas are ultimately required _to serve the 
I 5 ,000 incorporated communities of the U nited States, the cost at 
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the very modest average fi gu re of $ 25 ,000 per uni t ,,·ould be fi ve hun 
dred milli on dollars ." 

A mong the organi zati ons help ing S ta te and municipal gO\·e rn
ments plan their a irports was the Personal A ircraft ouncil of the 
A ircraft Industri es A ssociation of America, the manager of '' hi ch, 
J oseph T. euting, Jr. , told a na tional airpor t confe rence that one 
of th e best ways to serve th e private owner and industrial users of • 
aircraft is to es tabli sh a irpa rks inside the main business distr icts or 
as close to them as possible. "One of the fin e purposes to which a ir
park constructi on may be put," said M r. Geuting, " is in the clearance, 
development and beauti fi cation of former slum a reas . tiodern munic
ipal planning , which should g ive every considerati on to th e estab
li shment of airpa rks in such a reas, would increase vastly the value of 
such property by re1Ia·cing an economic and physical eyesore with a 
p lace of beauty and utility . 

"An obj ection to a irport building is the sound which the a irplane 
makes. But thi s is really beside the point, because noise is only a 
r elative matter anyway, and we become accustomed to it from associa
tion. J\!Ioreover , eng ineering improvements will make a irplanes 
qui eter than they no\-v a re, fo r the very same reasons that automobil es 
a re quieter through th e introduction of muffl er s and soundproofing. 
T he public demand will insist that aircraft fo llow the same pattern . 

"A very unreasonable but difficult obj ection of th ose who oppose 
the location of an a irpa rk in their neighborhood is a fea r, real or 
fancied, that airplanes will come crashing thro-ugh their roofs, destroy
ing their property and endangering their life and limb. Over a period of 
years we have come to have a nation of people who have been concli
tionecl to adjust their lives around transportation provided by auto
mobiles . W e also have .developed very practica l solutions to highway 
safety, and have developed traffic rules and regul ations and penalti es 
for r eckless driving. Despite this, automobil es still crash into one 
another and , moreover, sometimes go through store windows or run 
into porches . The establi shment of an airpark is actually a safety 
m easure rather than the creation of a risk, for it p rovides an adequate, 
strategically located emergency landing field where it is most needed 
- in the heart of population centers. However, despite obj ections, 
America's future is in the air. The average person, whatever hi s 
blood, hi s education , hi s pocketbook, is going into the ai r because he is 
an A merican, because he is part of the future of this great Janel and 
because he wants to be in the vanguard of our triumphal t1mrch into 
the future. 

"And now let us appraise the impact of the a irport in a little dif
ferent manner. A ir travel must be wholly and nationally available 
before we can say it has r eal utility. Yet less than 20 per cent of our 
American communities are prepared to avail themselves of the many 
advantages of air travel or airborne commerce. All these communities 
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\\ hich do not now have an available landing facility will eventually 
build one. This is inev itable because it is a part of modern progress. 

othing \\ill stop progres -all we can do is delay it. \ hat does this 
mean? It mean thou and of employment opportunities. And it 
means thou ands of ne\ · bu ine ses to sen ice the airport users. Just 
a the automobile had an impact on the community and the lives of all 
of us o, too, will the airplane." 

1 he \.I ' Per onal Aircraft Cow1cil s book " Put Your Town on 
the ir ·Map" \\"a '' idely u eel by airport planning committees. 

The fi r t model airpa rk ,,·as created at E ldon, Mo., under the 
o-uidance of the M i ou ri 'ta te Re onrce and Development Depart
li1ent. It had two turf land ing trips, one 300 by 2,000 feet and the 
other 300 by -.300 feet a small combination se rv ice building, aircraft 
and motor ca1· parking facilitie and pace for exhibits and sales. The 
a rea was landscaped. 

U nlike a irports the Federal A irways S) stem was being developed 
moothly because it was under the direction of one organization , the 

CA \.. The end f the war permitted action on the CAA plan for a 
changeover from low frequency to ' ery high frequency radio ranges 
on the entire sy tem. Installa tion of 25 \ I-IF range stations had been 

THE NEW FAIRCHILD F-24 

A four-place plane for the private owner. 
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BELL KINGCOBRA OVER NIAGARA FALLS 

completed at the close o£ 1945. Six were under construction. Surveys 
were con~pleted for 24 stations and 28 more were being surveyed. 
Work was to continue until the entire system had been converted to 
VHF ranges. However, the CAA planned to continue operation of 
tl{e low frequency ranges for about two years to permit gradual 
changeovers in airplane r eceiving equipment. VHF ranges were ex
pected to speed up and simplify navigation by eliminating static and 
interference. 

Progress was· made on the installation of instrument landing sys
tems designed to help airliners to land under blind flying conditions. 
Developed by 

1 
the CAA, this system consisted of a localizer to guide 

the approaching pilot" to the center line of the runway; a glide path to 
lead him down to the surface at a safe angle and one or more marker 

, beacons to tell him how close he was to the. end of the runway. Sig
nals were transmitted on very high frequencies . Installation of 36 
instrument landing systems was completed in 1945. Nine of these 
were at civilian airports and 27 at Army airports. Construction was 
under. way on 14 more for civilian use. About 125 airports were 
scheduled for blind landing equipment. A new airport "approach 
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control y tem '' permittina landings e ery three minutes in bad 
weather '' as de\ eloped by the · and put into practice at 46 air
ports. 

T he system was described by the CAA officially, as follows: "The 
instrument landing equipment being installed is the three-element 
system developed by the CAA, consisting of the localizer, glide path 
and marker beacon and is the system acceptable to the CA.A, the 
industry and the Services. !though the rmy and avy did re
markable things with radar in instrument landing during the ·war, the 
pilots of the airlines, the technical men of the airlines, and CAA radio 
engineers all agree that considerable development work will be re
quin;d before radar is safely applicable to commercial use, and still 
further de' elopment is proceeding on the C 's HF systen1. Dur
ing the war the rmy standardized on the C A 's instrument landing 
sy tern. 

Of the three elements, the marker beacon is considered fully 
developed. The localizer heretofore operated on a basis of amplitude 
comparison, ' ·ith 90 cycles transmitted on one side of the line and rso 
cycles on the other to define the course along the runway, has been 
improved by using phase comparison instead of amplitude comparison. 

ow the course is defined by comparing the phase of two 6o-cycle 
signal . This change has resulted in a considerable simplification of 

BEECHCRAFT XA-38 DESTROYERS 
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the equipment required in the transmitter on the g round, and a light
ening and simplification of the a irborne receiver. 

•· straight line g lide path has been de' el ped a an improvement 
of the landing system. This has come from early work of the A \ 
and the Bureau of Standards, and the straight line path has been in 
operation at Indianapoli s, Incl. , for observation by airline pilots and 
engineers. It is the consensus that the straight line path is definitely 
superior to the curved path based on hundreds of landings at Indian
apolis by scores of pilots of th e CA \. , the airlines, A rmy and Navy. 
The CAA is cooperating with the A rmy in service testing of its auto
matic instrument landing system. In this, the indications of the eros -
pointer instrument by which the system is flown are connected to a 
standard automatic pilot, and the station 's airline-type airplane i 
fl own repeatedly to the point of contact with the g round without 
human hands on the controls." · 

To avert shutdown of 105 airport traffic control to,..vers operated 
by the CAA during the waT, vvith A rmy support, the CAA renewed its 
request for appropriations to staff airport traffic control towers a. a 
regula r part of its Federal Airways System. 

U. S. Army photo 
WE USE IWO JIMA 

North American P-51 Mustang fighters taking off from the bloodily won air fields 
of Iwo Jima for the first strike against Tokyo by land-based fighter planes. 
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FEDERAL AGENCIES IN AVIATION 

the :\ ati onal dvisor) ommittee for Aeronautics- The 
A eronautic \dministration-The . vVeather Bureau-

. F orest ervice-The ·. S. P ublic Health Service-
Federal ommunications Commi sion-Thl:! 'iation Division, 

Department of State. 

M A Y of the non-military agencies of the Federal Govern
ment made important contributions to the war effort. Each 
of the agencies discu sed in the following pages were en

gaged in aviation activities a important to our postwar air power as 
they \•vere of , alue in contributing to the defeat of our enemies. 

National Advisory Committee for Aeronautics 

The ational Advisory ommittee for eronautics, developed its 
original research station, Langley Laboratory, at Hampton, Va., until 
at the end of the war it was the largest and best equipped laboratory 
of its kind in the world. To meet the extraordinary demand for 
technological superiority in the war emergency, and to insure the 
maintenance of our superior position in both military and civil aviation 
in the years to come, the Government expanded its N ACA research 
faciliti es to include another aerodynamics laboratory at Moffett 
F ield, Calif., and an aircraft engine research laboratory at Cleveland, 
0. F rom those laboratori'es came the basic suientific data which were 
applied by the Army and Navy in evaluating and specifying its avia
tion equipment; and by the aviation industry's engineers in designing 
and producing America's unmatched aircraft. The high-speed NACA 
cowling was used on all radial engine aircraft, and the low-drag 
NACA winrr was used on high-speed aircraft. Other NACA data 

b b . fo r A merican designers included as1c aerodynamic data on wing 
forms, aerodynamic data on propeller blade forms for high-speed 
aircraft ; optimum location of engines on multi-engine airplanes ; load 
factors in design based on gust intensity; pressure distribution in
formation on both wings and control surfaces, permitting safe designs; 
flight research on handling and flying qualities permitting satisfactory 
specifications to be drawn; structural methods and data; means for 
heat de-icing wjngs, control surfaces and windshields; flutter pre
diction; and drag elimination studies. 

Development of new propulsion methods indicated revolutionary 
275 • 
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changes in aviation techniques . Vast research regions had to be 
explored, such as high-temperature alloys for gas tu rbines and jet
propulsion engines, more efficient compressors and curnbustion cham
bers, jet, gas turbines, and rocket power plants. The new propulsion 
systems offe.red extraordinary high-speed possibi lities and created 
the need for data on characteristics of flight in the transonic and 
supersonic speed ranges:- NACA scientists thought it possible that 
entirely new aircraft forms would have to be evolved to sustain safe 
flight in those speed ranges, and they were working on the various 
problems in efforts to determine just what new aircraft forms, if any, 
would be required. 

Civil Aeronautics Administration 

The Civil Aeronautics Administration under Theodore P. W right, 
administrator, made substantial progress in measures designed to 
accommodate a large-scale peacetime increase in civil flying at home 
and abroad . Evidence of aviation growth was shown by the 1945 
spurt in civil plane production and pilot certification. Manufacturers 
of personal planes indicated they had orders totaling 40,000. The best 
production of civil aircraft during any earlier year was 6,844 in 1941. 
\tVith the release of surplus military planes, the number of certificated 
civil aircraft increased from 22,000 to 30,000 in 1945. Airlines placed 
orders for about 500 new transport planes, which would more than 
double the existing fleet . Need for the equipment was demonstrated 
by a rise to 7,7oo,ooo in the number of passengers carried in-domestic 
operations during 1945, from 4,668,000 in 1944, and 1,876,ooo in 
1939· . 

Using ro carloads of radar equipment loaned by the Army, adap
tation of military radar to civil use 'was started at the CAA Indian
apo,lis Experimental Station, the development center of the new VHF 
ranges and instrument landing system. Among the radar experiments 

, under way was a screening device to permit tower controllers to visu
alize actual positions of all aircraft within a 25-mile radius, and a 
collision warning device on the instrument panel of the plane. 

While radio and radar occupied much of the time of CAA's en
gineers at the Experimental Station, they were only two of dozens of 
projects under way to make- flying safer. Under the direction of 
Henry I. Metz, 14 engineers and 88 other workers continued develop
ment or testing work on such projects a:s aircraft fire protection, 
impact-resistant windshields, stall warning indicators and a photo
graphic flight path recorder. Six types of airport lighting systems, 
including approach, runway and boundary lights, and high intensity 
flashing beacon, were installed for testing. Aircraft lighting devices 
also were under development. 

The CAA's R esearch Division, working primarily through col
leges under contract with the National Research Council, continued 
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its unique work in the fields of pilot selection and training. A major 
development during the year was the initiation, at the request of the 
Civil Aeronautics Board, of a study of the relationship between visual 
standards and flight performance with respect to certification of civil 
pilots. · 

O n-the-j ob training of 43 mechanic graduates wound up the third 
Inter- merican Aviation Training program, and training courses in 
the fourth program were commenced :in April, 1945, for the 138 
young men selected from the merican Republics by the State Depart-
ment to receive U . S. aviation training under C supervision. 

In the international phase of CAA commercial activities, the 
Office of Field Operations, created shortly before 1945, maintained 
fo reign offices in Rio de Janeiro, Brazil; Lima, Peru ; and Balboa, 
Canal Zone · to aid in the safety of U. S. flag carriers operating in 
foreign countries and foreign carriers operating in the U nited States. 
P lans were made for a total of r6 foreign offices in anticipation of a 
large increase in intercontinental traffic. 

Supplying technical aviation assistance to other countries "·as a 
fu rther service of this office. During 1945, it handled requests r'or 
information from 33 foreign countries. In addition this office carried 
on with its coordination work at the' Montreal meeting of the Provi
sional International Civil Aviation O rgani zation ( PIC 0) , off-
pr ing of the ovember, 1944, Chicago International Civil Aviation 
onference. 

Starting point for a system of world-wide airvvays was the PICAO 

BOEING B-29 FINAL ASSEMBLY 

The end of the war found unlimited numbers of Superfortresses to be made avail
able if needed. This is the Boeing Renton, Wash., plant, one of several B-29 

arsenals. 
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meeting, where CAA technicians, because of their experience in 
building and operating airways, had important assignments. Meeting 
with technicians from other countries, they di scus~ed international 
standards for landing areas and g round aids, communications, mete
orological services, rules of the air and traffic control practices. Study 
of six technical documents, accepted at the 1944 Chicago Confe rence, 
was completed at the first session. The remaining documents were to 
be di scussed in 1946. 

Missions making trips abroad to study problems incident to peace
time air commerce included a round-the-world inspection tour of the 
A rmy Air Forces Air T ransport Comrnand activities by three veteran 
airways and enginee ring officials . Headed by Fred M . Lanter, As
sistant Administrator for Safety R egulation, this group" surveyed air
ways-many of them insta ll ed under CAA technical supervision
extending from vVashington to Burma, and from Manila and Aus
tralia to San F rancisco, with a view of adapting them to peacetime 
commerce. C. I. Stanton, CAA deputy administrator, headed another 
group attending the Commonwealth and Empire Conference on Radio 
for Civil Aviation , in London. Charles F. Dycer and Paul Spiess, 
flight and aircraft engineering officials, conferred in London with 
Briti sh technicians on airworthiness requirements for aircraft used in 
international ope rations, and went on to Paris for the airworthiness 
sessions of the International Commission for Air Navigation. CAA's 
other representative at the ICAN meeting in Paris was Eugene 
Sibley, head of CAA Communications. Other foreign assignments 
took CAA officials to Spain to negotiate with the Spanish Govern
ment for improvement of the Madrid airport in the interests of U. S. 
military and civil air operations; to Costa Rica to advise on airport 
construction ; to U ruguay to lend assistance in air transport needs of 
that country, and to the Caribbean area. 

A ssi sting in restoration of civil aviation in Germany and A ustria 
were Freel H. Grieme, airport specialist, and John E. Sommers, who 
were assigned to this work on Gen. Dwight D. Eisenhower's request 
fo r CAA representatives qualified to advise on all matters pertaining 
to aviation. 

The CAA completed testing surplus military transports for use on 
overseas hops by civil airlines, and conducted numerous "proving 
runs" to assure safety on the newly authorized transoceanic routes of 
Pan American Airway.s, A merican Overseas Airlines and Transcon
tinental & Western Air. 

One phase of CAA:S contribution to the operations of the armed 
air forces included establishment for the Army ·of air traffic control 
centers at Guam, Kwajalein and Johnston Islands, and a center for the 
Navy at Bermuda. The CAA already had centers in operation at 
Honolulu and San Fi·ancisco. Transoceanic communications stations 
were completed during the year at Balboa, C.Z., San Juan, P.R., and 
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'l:iami, while other stations in the globe-girdling CAA network were 
e.."'i:panded. 

Continuation of aircraft production data was assured the aviation 
indu tr) and interested Government agencies when this work was 
tran {erred to the CA from the ircraft Resources Control Office. 
In addition to compiling production data for military aircraft, ARCO's 
wartime job, the C A collected statistics for civil and export aircraft, 
thu providing a· centralized source of information on all aircraft 
production. 

For guidance of those interested in the future of aviation, the CAA 
prepared and published Civil Aviation and the Iationar Economy, a 
book-length study of civil aviation's position today and its possibili
ties within the ne.."'i: t ,ten years. It brought together the salient facts on 
aviati on development to date, forecasting growth trends and setting 
forth a program of Gov<'!rrlment and industry cooperation fo r achiev-
ing the projected increas.e , .. · 

ther C A publication_s were the CAA Statistical Handbook ~ 
. irport Buildings, a comprehensive treatment of the subject, includ
ing buildings fo r all sizes of fields; Path of Flight, practical infor
mation about navigation of private aircraft ; Air Traffic Rules, a sim
plified . manual dealing with air traffic sections of the Civil A ir 
Regulations; Realm of Flight, giving simplified "' eather information 
for the private pilot ; Employment Outlook in Civil Aviation, a dis
cussion of the procedure for veterans to find aviation jobs and to 
start small aviation businesses. 

U. S. Weather Bureau 

The Aviation \ iVeather Service of the U. S. \i\Teather Bureau con
tinued during 1945 with such extensions as appropriations and the 
influences of wartime operation (and subsequently of reconversion) 
allowed. In the latter part of the year, 14 reporting stations estab
lished for military purposes and operated on vVar or Navy Depart
ment funds , were closed, and at seven others portions of the service 
were discontinued. Most of these stations were in the far vVest or 
South. Two stations in the Southeast were closed and one in the 
central States opened. Limited service was started at five others. 
Radiosonde observations were initiated at seven stations and discon
tinued at one, and rawinsonde observations were started at eight sta
tions. These rawinsonde observations, designated as RASONS, con
sisted of an upper-air observation of wind, temperature, pressure, and 
humidity made by use of a balloon-borne radiosonde-the ground 
equipment comprising a radio direction-finder (RDF) and an audio 
frequency recorder. The wind data obtained by rasons extend to 
levels within and above cloud layers, an impossibility with pilot· bal
loon observations. Equipment for making these observations was sup
plied by the Army Air Forces. It was anticipated that the number of 
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stations ultimately would be above 30 in the U nited States and 12 in 
Alaska. 

As an aid to Pan American operations, radiosonde observations 
were started at Ciudad Victoria, Mexico. It was the four th Mexican 
radiosoi1de observation station in the cooperative meteorological pro
gram of the Weather Bureau with the 1\!Iexican Meteorological S~rv
ice. U nder a similar arrangerr_Jent with the Cuban Meteorological 
Service, the raob program at Havana was increased from one to two 
observations daily during December, 1945. Both Mexican and Cuban 
observations were distributed over teletype networks in the nited 
States, and were available to all aviation i~1terests. Reports from th e 

tlantic Weather Patrol, conducted for several years to furnish 
weather reports for transocean aviation, were released from secrecy 
toward the close of 1945. Early in 1946, there were eight stations in 
this service in the · North Atlantic and one off the coast of Brazil. 
These ships conducted a full program of two radiosonde observations, 
four pilot balloon observations, and three-hourly synoptic observa
tions daily. The observers, eiuolled in the Coast Guard during the 
war, were returned to civilian status on October r , 1945. 

Ceilometers, the electrical device for measuring ceilings at all hours 
of the day or night, were put in operation at r8 stations during 1945. 
Additional installations were scheduled for 95 stations in 1946. The 
Weather Bureau adopted the method of constant-pressure analysis of 
upper air maps. This system of standard pressure surfaces included 
the contour or shape of the surface together with wind, temperature 
and humidity. To the analyst and forecaster, the system offered 
numerous advantages over the constant-level system which was dis
continued. 

Under a specific supplemental appropriation, a new International 
Aviation Section was established in the Synoptic Reports and Fore
casts Division of the Weather Bureau at Washington, to direct fore
casting activities for long-range overseas flights. Field units for the 
performance of this service were organized at La Guardia Field, New 
York, (an expansion of the International Forecasting Service already 
there); at the Washington National Airport; at the 36th Street Air
port in Miami; and at the Baltimore Municipal Airport at Dundalk, 
Md. Plans also were practically completed for a similar unit at Chi
cago. The basic purpose of these forecasting groups was to provide 
forecasts prior to take-off and amended forecasts or other weather 
information as might be required during flight. In recognition of the 
high importance of weather service in international aviation, Weather 
Bureau representatives spent extended periods in liaison with the 
meteorological services of foreign governments, and took active part 
in the meetings of the Provisional International Civil Aviation Or
ganization in Montreal, of the meteorological subcommittees of the 

' International Commission of Air Navigation in Paris, in the Western 
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Hemi phere T elecommunications Conference in Rio de Janeiro, and 
at a conference to discuss meteorological ser ice and facilities in the 
P acific area, at Melboume, ustralia. 

U nder special authorization of Congress and with the cooperation 
ot the _ rmy ir Forces and the N a , the \ eather Bureau in 1946 
started a detailed study of the structure and dynamics of the individual 
thunderstorm. The project, using airplanes, sailplanes, balloons and 
radar operated aloft simultaneously with a micro-network of auto
graphic recording surface stations ( including radar), was aimed at 
finding methods of circumventing thunderstorm hazards. Primar -
attention was given to excessive gusts or drafts, altho\tgh hail and 
lightning also . were important in the investigation. The rmy Air 
Forces ~as establishing an airplane and radar program, and the avy 
planned to operate ' drone" (pilotless) aircraft as parts of the project. 
The thunderstorm flight observations were to be carried out in F lorida 
and in the Middle West with coordinated balloon, radar and ground 
ob en ations. 

The \ iVeather Bureau observers at tl1e Mount Washington Ob-
er a tory in ew Hampshire had been making regular icing obsen a

tions using new equipment designed by the Massachusetts Institute 
of Technology and the General Electric Company. The Mount Wash
ington observers also cooperated with the Army Air Forces, North
west irlines, and the Goodrich Rupber Company in testing aircraft 
de-icing equipment under natural icing conditions. Close cooperation 
with the National Advisory Committee for Aeronautics was accom
plished by the as-signment of a full-time meteorologist to the ice re
search staff at Ames Aeronautical Laboratory at Moffett Field, Calif. 

U. S. Forest Service 

Near Kalispell, Mont., on December 14, 1944, two wood-choppers 
discovered a Japanese balloon. Examination by the Federal Bureau 
of Investigation showed that the balloon was made 9f high grade 
processed paper; diameter of the bag was 33~ feet, gas capacity 
about 18,ooo cubic feet, and a lift of at least 8oo pounds. The balloon 
bore Japanese characters showing construction in October, 1944. It 
carried one incendiary bomb at the time of discovery. 

Early in January, 1945, foresters reported that another balloon 
had been found in Oregon. Over the Japanese radio about this time 
came an announcement that they were setting forest fires in the 
Urfited States. Actually weather conditions at this time were. not 
favorable to the start of forest fires, but the U. S. Forest Service and 
the Army began immediate plans to cope with this new menace, which 
could become a serious threat to the Western States when the forests 
became dry later in the year. 

The Forest ~ervice increased its "smokejumper" corps to 215 
(there were 87 in 1944). As in the previous year, most of the smoke-
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jumpers were conscientious objecto r who volunteered for thi para
chute fire -fighting work. T he men we re given inten. ive physical train
ing to tough en th em for jumpi ng, and thi was also a big facto r in 
their fire-fi ghting ab ility . They \Yere th en tauo-ht parachute jumping 
and fire-fighting techniques. As the fire sea on progre sed, the jump
ers vvere assigned to th eir fire supp ressi n stati on in Oregon, Wash
ington, Idaho and Montana. 

The Army placed at the di sposal of the Forest Service a squadron 
(32 planes) of L-5 Vultee reconnais ance planes, with necessary 
pilots and mechanics, to be used fo r patrol, detection and report of 
balloons ancl for other missions requested by the Forest Service. 
Ground troops were assigned fo r forest fire-fighting at se\ era! \Yestern 
bases, and two companies of A rmy paratroopers were made available 
-IOo men stationed at Pend leton , O re., and so at Chico, alif. The 
Army paratroopers were tra ined by the Forest er vice in smoke
jumping and fire-fig hting techniques. In May, the number of para
troopers at each base was doubled. Their operations became known 
as the "Fire Fly Project." 

During the early months of 1945, la rge numbers of J apanese bal
loons came over. By the end of September more than 200 had been 
recovered. O ther hundreds were seen. On several occasions the 
planet Venus ' 'vas reported as a balloon by amateur observers. It \\aS 
believed that the launching of th e ball oons was made an occasion for 
"pep" rallies of J apanese workers . The balloons were designed t o 
drift with the prevailing westerly stratosphere ·winds to the American 
continent. They were equipped with ingeni ous devices to release sand
bags when they drifted too low. They carri ed incendia ry and anti
personnel bombs. The balloon barrage end ed before the season of 
greatest fire danger in the Vvestern States occurred, and th ere was no 
authenticated report of a fo rest fire starting from thi s cause. On May 
5, 1945, however, in the Fremont National Forest near E ly, O re., a 
woman and five children were killed as a r esult of handling the un ex
ploded bombs of a grounded J ap balloon which they discovered whil e 
out on a picnic. 

Bad outbreaks of fire from lightning and other causes occurred 
during the Summer of I945 in the West Coast and Northern Rocky 
Mountain States ; and the Forest Service smokejtm1pers and A rmy 
Fire Fly groups did important service in combating fires in isolated 
regions. Smokejumper crews fought 3I3 fires in the most inaccessible 
area;>. They made the first attack on 288 of these fires, reinforced 
ground crews hom the air on IS, and attacked IO fires hom the 
ground. Total number of fire jumps was over I ,soo, not including SI 
jumps made to render aid to injured persons. From July II to Sep
tember 7, there were only three clays when jumps were not made to 
fires. 

Of all the fires the smokejumpers attacked initially, only one 
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reached Ia E p roportion ( O\ er 300 acres) , and this undoubtedly 
could have been held to a much smaller acreage had more jumpers 
been available. \~ ithout the mokejumper the record of burned a rea 
\\'Oul cl have been far greate r. T he CleanYater ational F orest had 
thr e fire on the ame day under qui te similar conditions . O ne ·han
dled by o-rouncl forces cost $75 ooo to suppress. T he other two were 
quickly extingu ished b) smokejumpers. The F orest Serv ice estimated 
that fo r th ea on a a. whole, smokejumper control resulted in sav
ing f at lea t 300,000 over what suppression costs ·would probably 
ha ·e amounted to without the help of aerial fo rces. 

antra l of back-country fires by use of smokejumpers had proved 
ec nomical fo r some years, but detection of fi res by airplane patrol 
did not prm e so successful in earl ier tests . This had made it necessary 
to retain a ground lookout system in every area, even where it was 
pas ible to get better and fa ter suppression action from the air. Dur
ing 1945, howe\ er, the Forest ervice conducted an experiment to 
combine airplane detection with smokejumping patrol on an area 
embracing about 2,054,000 acres of remote inaccessible fo rest land in 
Montana. The area covered parts of four ational F orests alono- the 

. . 0 

Continental D ivide, with elevation rangmg from 4,000 to 9,000 fee t. 
T he inaccessibility of this a rea, with the heav) manning required to 
give adequate ground crew protecyo~, made it an ideal unit to test 
fi re control by aerial methods. \ i\hthm the area, 43 lookout-fireman 
positions were discontinued and the funds ordina rily allotted fo r this 
purpose "' ere set aside fo r flying patrols and jumper training . N ine 
g round lookouts were retained to give detection CO\ erage to some of 
the most dangerous areas, and to record lightning storms and furnish 
weather data used by the V\ eather Bureau. T hrough a, profile system, 
regula r airp lane patrols were planned , with additi onal patrols to cover 
areas where lightning storms had passed. D uring the season, 29 fires 
occurred in the area. Of these 14 were fir st discovered by aerial ob
servers. E ighteen of the fires were ?elcl to Class A size ( less· than ;4 
acre) and only one reached large Size, 2,270 acres. O n that fire air 
action was not possible until the afternoon of the nex t clay, because of 
strong winds, which spread the fi re very rapidly. A nother fi re bum
ina- at the same time was controlled by smokejumpers in rr rouncl 

0 1 . b 
action with a loss of 120 acres, most Y m grass. N o other fire burned 
more 'than ro acres, although four were outstanding as potentially 
dangerous. For one fire, fanned by a I s-mile wind on an extremely 
dry day, discovery, report and fir st action took only 47 minutes . It 
would have taken ground forces at least six hours fo r first attack. 
The experiment was successful enough fo r the Forest Service to plan 
another and larger such experimental unit for 1946. 

For years, fo resters dreamed of the revolutionary effects a hover
ing type of flying machine could have on methods of doing their job. 
Due to its ability to land at1d take off in very r estricted space, a 
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helicopter could land men and suppli es in thousands of spots through
out forested areas. The Forest Service early in 1946 main tained ap
proximately 90 airplane landing fi elds in ational Forests, and if 
sufficient funds were provided, could e-xtend the number in use; but 
topography would soon limit the number of available sites. Further
more, the clearing and leveling of such sites in fo rested or mountain
ous country was a costly process . On the other hand, if perfected 
rotary wing aircraft were available, th ere would be almost no limit to 
the number of small landing spots already provided by nature or which 
could be prepared inexpensively. v\ ith such an air-ground transit 
system, small, well-trained and well-equipped crews could be trans
ported to spots at or near fires very shortly a fter their discovery. On 
large fires reinforcements could be landed quickly and fire-fighting 
crews easily supplied. Helicopters would be ideal for search and res
cue work, livestock and game counts, fo r survey and administrative 

. travel in the back country, and for many other forest jobs. Much of 
the Federally administered forest is in rough and 1·elatively inacces
sible areas. Millions of dollars have been invested in roads and trails 
constructed primarily for, and in some cases wholly for, fire protec
tion. Annual maintenance of these ground transportation systems rep
resents a substantial financial outlay. A well-planned and effective 
helicopter operation conceivably could provide a degree of protection 
justifying material reduction in the road program. U nder an appro
priation from Congress in 1938, the Army A ir Forces, acting for the 
military branches and certain civil agencies includ-ing the Forest Serv
ice, invited.bids for design competition. Later, out of this action came 
the Sikorsky helicopter. In 1942, the X R-4 made its first flight an_d 
was the forerunner of the many war-inspired helicopters. From the 
foresters' standpoint, however, there still were several problems to be 
solved in adapting rotary wing aircraft to their needs . 

During 1946, the F orest Service, with the cooperation of the Army 
Air Forces, planned an ex perimental proj ect to include tests and dem
onstration of the suitability of helicopter operation as a part of the 
fire control system. March Field was selected as the center of opera
tions, and the Angeles National Forest in Southern California as the 
proving ground. If the tests were even fairly successful, the Forest 
Service was confident that in a reasonably short time improvements 
in the mechanical elements would create a vehicle marking a turning 
point in the progress of forest protection and administration. 

Wood utilization research conducted during 1945 by the Forest 
Products Laboratory, maintained by the Forest Service at Madison 
Wise., included much work in the aircraft field. A manual presen"tin~ 
maintenance and repair procedures t'o be used on wood and "compreg" 
propellers was prepared for the Army and Navy air forces. Three 
sessions of a course of instruction for inspectors of aircraft wood, 
sponsored by the Army Air Forces, were attended by 51 persons. 
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ince April 1942 a total of 1,358 had attended aircraft wood inspec
tion and related courses given by the Laboratory technicians. Repre
sentatives of the rmy _ ir Forces, the Tavy, and industry were 
among the 13 839 who attended cou rses in packaging and shipping 
container techniques given by the Laboratory. 

ne• type of free-fall container was developed by the Forest 
Products Laboratory as a means of delivering supplies to beleaguered 
forces from the air without the use of pa'rachutes. The container was 
collapsible, easily assembled and adapted to production-line fabrica
tion. The fiberboard container wa equipped with fiberboard airfoil 
wings which caused the box to rotate on its vertical a.-xis in descent, 
reducing both the rate of fall and the landing impact. Some of its ad
vantages o er parachute delivery were: In war the container was less 
easily spotted by the enemy; the container and "lifting" apparatus 
were one unit ; the load could not be caught in trees or dragged over 
the ground by wind after landing ; the cost per pound of supplies de
livered was reduced. In peacetime it should prove useful fo r supply
ing isolated groups, and for emergency delivery of foods and medical 
supplies to victims of floods and other disasters . s a means of regu
lar delivery of mail, express, perishable foods and other items to out
ly ing communities it would fit in ''ell with the recently developed 
airplane pick-up system. 

Desio-n data developed at the Laboratory for "wood sandwich" 
constructions (soft, light-weight core material "' ith thin, high strena-th 
facings) used as skins for airplane wings and fuselages, were used::.by 
the armed forces in the development of new high-speed aircraft. 
Structural veneers and plywoods overlaid with resin-treated paper
an outa-rowth of the Laboratory's research in plastic paper laminates 
-with~tood rigorous wartime use for cargo aircraft and glider floor
ing, and a variety of other products . 

U. S. Public Health Service 

During 1945 the Foreign Quarantine Division of the Public 
Health Service · increased its activities in safeguardinrr the nation 
from introduction of quarantinable diseases through ai~ transporta
tion. Inspections of planes arriving' at airports of entry from foreign 
countries increased 77 per cent over 1944. The number of air pas
sengers examined upon arriv.al into the. United States and insular 
possessions was 83 per cent htgher than m the preceding year. 

Activities in aviation medicine conducted at the Industrial Hygiene 
Research Laboratory of the U. S. Public Health Service's National 
Institute of Health were concentrated upon military research from 
r<;)41 through 1945. Work was carried on in close cooperation with 
the Bureau of Aeronautics and the Bureau of Medicine and Surgery, 
U. S. Navy. Equipment for aviation medicine studies at the Institute 
included low pressure chambers, cold rooms and a psychometric room. 
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T hese fac iliti e permi tted reprod ucti on of the pressure and tempera
ture changes to ,,-hi ch av iators are subjecte L A tmospheric condi
tions occurring in ac tua l parachute descents from 40,000 fee t also 
could be simulated . · \ la rge portion of research in 1945 involved in
ves tigation of respiratory apparatus to prevent oxygen deficiency. De
velopments included a breath in a- de' ice capable of susta ining li fe fo r 
significant lengths of time at a ltitude and g round level in atmosphere 
made non-respirable by toxic gases, smoke or depletion of oxygen. 
A modification was made in regul a rly i sued oxygen masks which 
facilitated resuscita tion f rom asphyxia under adverse fl ying condition 
and cramped positions in boml ers. 

Research also included a study of hazards re ulting from combus
tion products of agents introd uced to increase potency of aviation 
gasoline. Xylidine, one of the mo t effective, through animal experi
ments was found to produce st riking tox ic effects from both inhala
ti on and cutaneous exposures. Based on the results of this "' qrk, 
propet precautionary measures were fo rmulated, and the producers 
and processors of Xyli dine were inform ed of the potential dangers of 
thi s materiaL 

The laboratory developed a midget photometer for use in the fi eld 
to determine th e concentra tion of carbon monoxide in blood-an im
portant problem in maintaining the effici ency of tank and airplane 
crews in armed service operati ons. One of th e determining fac tors in 
an aviator 's ceiling is th e rati o of water vapor to oxygen in hi s lungs 
during ascent to high altitudes. Studies were under way to make 
precise determinati on of the water output from the lungs. Evaluation 
was being made of the effect of altitude on breathing patterns with 
particular regard to the factors influencing design of respiratory 
equipmen t. Studies were continuing on the intimate mechani sms of 
decompression sickness r elating to high altitude flight as well as div
ing and caisson-work. 

With the jet propulsion engine and the rocket .motor ushering in 
a new era of a ircraft design, the future program of research should 
furnish physiological data to be used as fundamental source materiaL 
Human tolerance to the abnormal stresses and strains imposed by the 
greater speeds and higher altitudes attainable were to be -studied . The 
rapid expansion of commercial air flights and private ownership of 
planes highlighted the medical aspects of basic problems such as de
termination of flight fitness for operating personnel and passengers, 
pressure change effects, air sickness and pilot fatigue. . 

Protection and improvement of the health of aircraft workers was 
an important phase of the Public H ealth ~ervice's Indu.strial Hygiene 
Division activities directed toward an effective national health pro
gram for industry. Through consultation service and direct ass istance 
to State and local industrial hygiene organizations, the Public Health 
Service kept a finger on the health pulse of the employees in the air-
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craft indu try helping to de elop adequate faci lities for control of 
occupational hazards and prevention of eli ea e. P ublic Health Serv
ic repre entatives i itecl aircraft plants upon request to aid in elimi
nating hazards to health . Poi oning from pray painting, degreasing 
and chromic acid created problem . The use £ e..xhaust venti lation 
h od \\"a recommended :for tho e engaged in spray painting, and 
lateral h d were adopted a protection fr m degreasing and chromic 
acid. Ill effects uffered from airplane testing blocks \Yere cleared by 
in tallation £ e:-.;: hau t Yentilat ion for fume and soundproofing to 

much noi e a p ible. P rincipal kin hazards, the 
Dermat e ection found, re ultecl from cutting oi ls, thinners and 
ol ·ent u eel in paints and "elopes', plating and rustp roofing of met

al fluxes u eel in weld ing and olvents u eel for cleaning and degreas
ing. Occa ional case of sen iti,·ity to pre er' atives in dural sheets and 
to chrome yel low "fi ller ' al o occurred. I r~ventive measures \\ ere 
advised a· fo llows: Impervious clothing, the use of protective oint
ment and the use of non-irritating kin cleansers in addition to proper 
general and local venti lation. The Industr ial Hygiene Division antici-
1 ated an e..~pansion of industrial health faci lities on a State level 
during 1946. Increased con ultation sen ice on industrial hygiene was 
to be available for the rapid!) growing ai rcraft industr) . 

Federal Communications Commission 

\t the end of 1945, the Federal Communications Commission was 
preparin rr fo r a sharp upward svving in the use of radio in all classes 
o£ non-Government radio services, both fo r communication and 
navigation. 

The number of licensed aircraft stations \\ hich stood at 3,090 at 
the end of the fiscal year 1945, was e..xpectecl to climb to more than 
26,ooo by the end of the fisca l year, 1947 .. This was based on the fact 
that as a ir traffic became more congested, safety ·would require a 
g reater use of radio. L icensed aviation g round stat ions were expected 
to increase from 700 on July I , 1945, to 2,500 in July, 1947. 

The expansion of the use of radio in flying operations was 
provided fo r in the Commission's frequency allocation report above 
25,000 kilocycles of May 25, 1945. As the result of these allocations, 
there was to be a gradual transfer of aviation facilities wherever tech
nically practicable from their .pres.ent. position in the spectrum to the 
very high frequency range, pnmanly m the band between ro8 and 132 
megacycles. In its proposed freque1:cy allocation report below 25,000 
kilocycles, issued May 21, 1945, which had not been made final at the 
close of the fiscal year, various bands of freq uencies were allocated to 
aeronautical mobile services between 1,605 kc and 17,IOO kc and to 
aeronautical fixed aviation services bet\\"een r6o kc and 24,985 kc; 
and to navigation aids between 200 and 2,000 kc. T he Commission 
issued authorizations in the various classes of .aviation service as fo.l-
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BELL AIRCRAFT'S FOUR FIGHTERS 

They are, top to bottom, the XP-77, all wood fighter for the Army. Air For.ces, the 
P-39 Airacobra, the P-63 Kingcobra and the P-59 Airacomet. 

lows: aeronautical radio stations 66s ; aeronautical fixed radio stations 
130; airport control radio stations 45; flight test radio stations 82 ; 
flying school radio stations eight ; and aircraft radio stations 4,043. 
During the year, the Commissioi1 handled 592 official notices covering 

' violations of treaties, Federal statutes or Commission rules and regu
lations . 

Representatives of the Commission were technical advisers to 
United States delegations at the Chicago International -Civil Aviation 
Conference and subsequent international conferences implementing 
this confer.ence's actions. They participated in committee work and in 
the preparation of documents relating to aviation radio communication 
and air radio navigation. . 

Further indications of the expansion that had occurred recently in 
commercial airline activities were evidenced at two aviation hearings 
held by the Commission in June, 1945, and Jan·uary, 1946. The appli
cations heard at. the first hearing vvere those filed by Pan American 
Airways for additional frequencies, proposing a general expansion 
of the existing radio communications facilities th~n operated by the 
applicant in the Caribbean area. Aeronautical Radio, the communi
cations subsidiary of the domestic airlines, was obliged to intervene 
in the hearing because the Pan American applications requested 
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authority to hare frequencies already in use in the domestic aviation 
ser ice operated by Aeronautical Radio. The ommi sion granted 
everal temporary authori zations to use certain of the frequencies re

que ted o that the experience gained through their use might be 
tud ied by the Commission in its determination of the case. The mat

ter " ·as still pending decision. 
T he applications " hich " ere the subject of the Commission's 

econd hearing in January 1946, "·ere those filed by . eronautical 
Radio for radio facilitie at ew York serving aircraft flying the 
Europe- orth merica route. The filing of these applications for 
international radio faciliti es by Aeronautical Radio followed the au
thorization given to some of the domestic airlines to engage in inter
national flights . The service proposed by the applicant would dupli
cate certain of the aviation radio services then rendei:ed at ew York 
by, the Civil eronautics dministration and for that reason , that 
agency intervened in the hearing. Pan merican 1rways also par
ti cipated in the hearing. 

Aviation Division., Department of State 

The Aviation Division of the Depat;bnent of State had .responsi
bility for initiating and implementing policy and action in the Depart:
ment, and coordinating it with other Government agencies, in all 
matters pertaining to international civil aviation. Major subfects in 
this field included the development and operation of airlines and air 
transportation abroad ; negotiation of various international agr.ee
ments, such as the bilateral and multilateral arrangements covering 
landing rights and air navigation; and matters relating to airports and 
airways. The Division assembled basic material and made other prep
arations for participation in international aviation conferences. It 
acted as liaison between this Government and the U. S . Representative 
to the Interim Council of the Provisional International Civil Aviation 
Orrranization (PICAO) which was set up at Montreal as a result of 
the

0 

1944 .aviation conference_ at Chicago .. It likewise followed up the 
other arrangements proceedmg from this conference. The Division 
also represented the Department of State on the International Tech
nical Committee of Aerial Legal Experts ( CITEJ A ), the U. S. 
National Commission of the Permanent American Aeronautical. Com
mission· (CAP A) , and pther international bodies dealing ·with aero
nautical affairs. 

Functions of the Division also included representation on inter
departmental groups having to do with the following: allocation of 
surplus aircraft ·; formulation of overall policy by the Air Coordinating 
Committee; implementation of this Government's civil aviation policy 
in foreign countries; the training, under American auspices, of foreign 
aviation personnel in the United States and abroad ; disposition of 
foreign air bases; maintenance of adequate air navigation facilities; 
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a ir ma il ; a nd other subj ects involving in terd epar tmental collaboration . 
It also obta ined milita r) and ci\ il Rig ht permi ts fo r . a ircraft 
p roceed ing abroad and fo r foreig n a ircraft vi s iti ng th is country. 

T he Avia ti on D ivision, wh ich \\"as respon ible fo r the a ignment 
of civil a ir at taches to variou fo reig n coun tr ie , continued its uper
viso ry functions in thi s conn ect ion. It alsu d irect d the handling of 
civ il avia ti on ma tters by the -. . Fo reig n Se r vice ( l::.mbass ies, Lega
tions and Consula tes), and a rranged fo r the d issemination to other 
Government agencies and ind ustry of in format ion ubmi tted by th e 
representatives . 

BUIL_DIN G LOCKHEED CONSTELLATIONS 

The C-69 Constellation transport assembly line at the Lockheed Aircraft Corpora
tion's main plant in Burbank, Calif. 



CHAPTER X 

AMERICAN AIRCRAFT-WAR AND POSTWAR 

New Things in the ir- The Record \ ar Production of A merican 
_ ircraft Manufac turers- De' elopment of the Vorld 's Most P o" er
fu l ir Force Equipment-\ i eapons \ iVhich vVere \ ar Secrets 
-Guided iiss il es- Ne''" Giant Bombers and \ iVorld Trans

ports-Helicopters-Aircraft fo r the P rivate Owner. 

D RI G the war, the aircraft manufacturing industr") in the 
nit~d tates became the largest single industry in the wo rld. 
tartmg from a prewar payroll of fewer than so,ooo em

ployee producing less than 3,000 aircraft a year, it expanded its 
fac ili t ies, personnel and p roduction until in 1944 it produced nearly 
a hundred thousand ai rcraft. The ircraft I ndust ries Association of 

merica reported that the effort devoted to p roduction of uper
bombers was the largest single industrial enterprise in history, and 
continued : " - merican production increased rapidly f rom the outbreak 
of war to March, 1944, to a total of 9, 117 military ai rcraft in that 
month, and to a total of 96,369 aircraft fo r the year. Reductions in 
the aircraft production program began early in 1944, and continued 
th roua-hout the year and during 1945. T hree separate reducti ons 

b . 

totall ed 75 ,700 airplanes at a savmg of more than 13 billion dolla rs. 
"These cutbacks resulted in the separation of more than r ,ooo,ooo 

employees, a reduction in the p roduction rate from nearly 1o,ooo units 
a month to only 6,ooo a month. T he industry was characterized in 
1945 by a constant shrinkage due to these cutbacks, to employees leav
ing their jobs caused by a relaxation of 'victory pressure' and a fo re
boding of coming cuts by management resulting in o-radual reali rrn
ment of facilities and a 'drawing in' of the enormou~ly outstretched 
operations. Personnel continued to drop through the fi rst half of 
1945, with about 250,000 employees leaving th eir jobs. As a resul t. 
the industry entered A ugust, 1945, with a production rate of less 
than s,ooo planes a month, lowest -in · the preceding 33 months since 
N ovember, 1942. 

"On A ugust 14, 1945, contracts fo r nine billion dollars worth o£ 
aeronautical equipment, including 31,000 military aircraft , were can
celled. This was 90 'per cent based on the 1946 program. T he net 
saving was approximately seven billions. \ iV ithin the following two 
weeks approximately 450,000 employees were separated from the 
industry . P roduction came to a near halt, and only half-a-dozen speci-

29 I 
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fied types continued in producti on at the end of I94S, with about 1 so,
ooo employees left in the entire indu try. 

"The applica tion of war-developed scienti fic advances to commer
cial air transport is well underway. (Early in 1946.) \11 the new 
type transport aiq lanes now available a re direct developmen ts of 
war-spawned types rede igned for peacetime use. The millions of 
dollars of research and development and th e hundreds of thousands 
of war-developed production techniques now are incorporated on the 
new models, with the result that the post\\ a r a ir transport is faster, 
more powerful, more comfortable and n1ore reliable than its prewar 
counterpart. In performance alone the increase approaches roo per 
cent with 300 m.p.h. models now available to replace the r8o m.p.h. 
designs of 1939. Capacity has leaped from 21 passengers to so and 
more and the pressure cabin has increased comfortable cruising alti
tudes from· 12,000 to 30,000 feet. The reliability of these new types, 
proved in the uncompromising trial of war, has made scheduled trans
oceanic flight a fact and regular 2,000 mile flights a daily occurrence. 
These technical advances produce real benefits for the airlines and the 
air traveling public. Higher cruising speeds mean less traveling time, 
reduced fuel consumption per trip, longer airplane life, reduced main
tenance and, therefore, reduced air fares. Development of new metals 
and materials has resulted in lighter structure weight, thereby provid
ing more luxurious passenger accommodations and comfort refine
ments." 

Aeronca Aircraft Corporation, Middletown, 0., was in production 
on a postwar version of a two-place plane, the CI1ampion, and was 
preparing for production of a two-place side by side plane to be 

· known as the Chief. 
Beech Aircraft. Corporation, \ iVichita , Kans.~ in I94S maintained 

its scheduled deliveries to the armed services up to V-J Day, and then 
became one of the first major aircraft ·builders to resume commercial 
production in substantial volume. At the time of the Japanese sur
render, Beech was still building quantities of its UC-4S personnel 
transport, one of the very few non-tactical aircraft in demand by the 
Army Air Forces after hostilities ended in Europe. The Beechcraft 
UC-45 won world-wide favor as a command transport for high
ranking officers because of its' speed, comfort, and ability to utilize 
small, rough, unprepared landing areas safely. Beech also maintained 
a high scheduled rate of output of ·complete A-26 attack bomber wings 
and nacelles, which were complex assemblies making up more than 
40 per cent of the complete A-26 airframe. 

· Beech also completed deliveries of prototypes of an entirely new 
type of Beech-designed combat plane, the XA-38 Beechcraft Grizzly 
attack bomber. Built around a rapid-firing automatic loading 75-mm. 
cannon mounted in the nose at the exact center of the thrust line, and 
carrying six .so-cal. machine guns covering a 360-degrees sphere of fire 
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from nose mounts and remotely controlled upper and lower turrets, in 
addition to heavy bombs, smoke tanks, long-range fuel tanks, or full 
ized torpedoes, the Beechcraft Grizzly was described as a formidable 

weapon. Thick armor plate and bulletproof glass protected the crew 
of two, pilot and bombardier-gunn_er, from enemy fire . In its accept
ance tests, the Grizzly handily kept pace with one of the fastest 
propelle1·-dri en fighter planes. Its design gross weight was 29,900 
lbs . and its alternate gross weight "'as 36,332 lbs. In outline tl1e 
Grizzly bore a distinct fam ily resemblance to the Model r8 Beechcraft, 
with its tv\ in rudders and conventional type retractable landing gear 
and tail wheel. Like other Beechcrafts the Grizzly's ratio of top speed 
to -stalling speed was approximately four to one, and it could operate 
from fields closed to aircraft with higher take-off and landing speeds. 
Scarcity of suitable engines after the design was ready for production 
prevented its use in combat before the end of the war, but the Grizzly 
fully proved its abilities in rigorous tests under simulated tactical 
conditions. 

olume production was continued on Beechcraft continuously 
variable-pitch propellers for wartime use on Army liaison light planes, 
and afterward for commercial use in 65 to 250 h.p . power ranges. So 
useful were these propellers in boosting performance of military 
artillery spotting and utility planes that all units produced were 
shipped by air direct to the battlefronts for immediate installation. 

A s a result of their design and production achie> ements, the men 
and women of Beech ircraft were awarded a fourth renewal star 

BEECH POSTWAR AIRCRAFT ASSEMBLY 

Showing DrSS .twin-engine executive transports nearing completion. 
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BEECHCRAFT MODEL DzSS 

for their Army- .J: avy E flag in I945 , making theirs one of the few 
organizations to qualify for this award five times in succession. Dur
ing the war they had produced more than 400 milli on dollars worth of 
aircraft and components. They built 5,204 Model I8 twin-engine all
metal Beechcrafts, in five distinct versions of the basic commercial 
design, making this one of the most versatile aircraft used by the 
armed services. Those versions were the F -2 photographic plane ; the 
JRB- I aerial gunnery target control plane; the UC-45 (JRB-2) 
person)lel transport; the_ AT -7 _( SNB-2) navigation trainer; and the 
AT-II (SNB-I) bombmg tramer. More than 90 per cent of the 
Army's navigators and bombardiers were trained in AT -7 and AT- I I 
Beechcrafts; and probably 50 per cent or more of Army multi-engine 
pilots gained experience in the AT-Io Beechcraft. This was a ply
wood, twin-engine, two-place advanced trainer developed by Beech in 
1941 at the A AF's request, using a minimum of then critically scarce 
materials in its construction. The record shows that the AT-Io Beech
craft was the only all plywood airplane used in large quantities by the 
armed services during the war. Beech delivered 1,77I of these AT-Io 
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adYanced trainer , and 6oo add itional AT-1 o "' ere built by another 
c ntractor u ing Beech drawing and engi neering. production and 
tooling a i tance. 

Beech delivered to the armed en ices 4-5 single-engine biplane 
l: --1-3 and B.-2 fi , e-place utilit) transpo1·ts. almost identical with 
th e commercial Model 17 Beechcraft biplane. A one of three \i\i ichita 
ai rcraft manufacturer participating in an emergency glider pro
duction procr ram fo r the Army ·_ ir Forces, Beech fulfill ed on sched
ul e it a igned dutie in connection '' ith a contract for I soo CG-4 
tr op-carr ·ing glider , the fi r t gl ider of this type built in quantit). 

t one time five eli tinct type f 1 eechcraft · •vere imultaneou ly 
in' lume production: T -7. -...J-:. and \T-11 all metal mono
plan e : AT -10 plywood advanced trainer : and -43 composite 
\\'OOd and metal biplane . In addition to the ba ic types, there " ere 
variant for specialized purp e . uch a eaplane versions of the 
AT-7. T hi \\'aS the large t number of different types of airplanes 
con tructed by one manufacturer in a ingle facil it) during the \\'ar. 

At all time throughout the war producti on program, Beech kept 
to an absolute minimum the size and the cost of its manufacturing 
plant and the number of its per onn~l. Total Beech fac ilities built 
e pecially for '' a r production did not exceed 70o,ooo square feet of 
pace, with a total employment of approx imate!) 14, I IO persons at 

th e peak. O ne of America' foremost production authorities bluntly 
stated that he thought it impossible fo r Deech to meet deli very sched
ules , at the outset of the expansion. On a later 'isit to the Beech 
factor) , he revised his opinion and complimented the Beechcrafters 
on their record. 

Important to its production record was th e Beech subcontractin cr 
program. Started experimentally in 1939. it g rew in size until , at th: 
end of the war, more than $I33,ooo,ooo in contracts had been placed 
fo r outside production with many hundreds of subcontractors, large 
and small , located throughout the Middle \ i\1 est from the Canadian 
border south to the Gulf of Mexico, and from the Rockies to the 
M i sissippi River. At the program's peak, Beech subcontractors 
employed 9,725 persons on Beech work, utiliziri.g 1.479 .~71 square 
feet of floor space. · More than 85 per cent of the subcontractibl e parts 
of the AT -ro Beechcraft, including complete finished wing panels, 
and more than 40 per cent of subcontractible parts of other Beech 
models and. of A-26 ·wings and nacelles, were built by subcontractors,· 
using Beech-furnished tooling and operating under Beech inspectors. 
Subcontracts were placed chiefly in non-industrial areas, with shops 
and factories which otherwise might have had to suspend work for the 
duration of the war. Thus Beech kept fixed costs at a minimum and 
accompli shed results attainable otherwise only by much larger expan
sion of its own facilities and personnel. 

The willing spirit and constant cooperation of its employees were 
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notable. With patriotic zeal, and spurred by the Beech efficiency in
centive plan which rewarded their efforts fi nancia lly i;1 direct p ropor
tion to the magnitude of their production, Beechcrafters fo rmed a 
labor-management team to which no tasks were impossible. \IVith 
War Department approval, incentive payment plans pa tterned after 
that originated by Beech were adopted by other a ircra ft producers, 
with ex cellent r esults. Beech employees, who compri sed about five 
per cent of \iVichita's wartime population, bought more than 49 per 
cent of the "E" War Bonds sold in Wichita, their purcha es as indi
viduals totalling over $25,soo,ooo maturity value. 

From December, 1943, Beech helped to ease shortages of critical 
materials and components, and aided many war contractors to dispo e 
of surpluses and m eet their emergency and normal needs for supplies, 
through its only corporate subsidiary, Material Distributors, Inc. A n 
outgrowth of the hig hly active J eech conservati on and salvage de
partment, Material Distributors specialized in the redistribution of 
surplus inventories, bringing holders and buyers togeth er. Materials 
valued at many millions of dollars were promptly channeled into use 
in that way. In at least one instance, a shutdown was prevented on a 
critical war production line. Long delays were averted many times. 

After V-J Day, Beech accoinplished its plant" clearance and recon
version for commercial production quickly. Because of the urgency 
of the company's war production schedules, an absolute minimum of 
manpower and engineering talent was utilized in postvvar planning 
prior to the Japanese surrender. N evertheless, from a lmost a stand
ing start, the first postwar commercial Model 18 Beechcraft, incor
porating many basic improvements in payload, design features and 
aerodynamic qualities over the wartime types, went to flight test from 
manufacturing only 6o days after V -J Day. By December, 1945, 
production of the postwar Model 18 reached a rate of one airplane a 
day. Beech was the first aircraft manufacturer to qualify for an Ap
proved Type Certificate on a postwar commercial design under Sec
tion 03 of the Revised Civil Air Regulations, receiving on December 
5, 1945, temporary Type Cert~ficate No. 756 on its _D18S executive 
twin-engine transport. At the beginning of 1946, deliveries were 
completed or pending on more than $3,ooo,ooo worth of finished 
D18S Beechcrafts. A 10-place air carrier version, the D18C, using 
two 525 h.p. Continental engines, was undergoing flight tests . . Tool
ing was nearing completion for production of the G17S Beechcraft 
biplane, an improved version of Beech's widely known 5-place, single
engine, negative wing stagger, high-performance, deluxe cabin bi
plane, using a 450 h.p. Pratt & Whitney Wasp Junior engine. 

An entirely new design, the Model 35 Beechcraft 4-place, low
wing, all-metal, retractable-gear cabin monoplane, passed its initial 
flight tests successfully in December, 1945. This airplane was de
signed to offer Beechcraft standards of performance and luxury to 
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buyers in the medium price range. nother new design a 20-passen
aer feeder airline unit with unique design and performance at
tributes, reached the mockup tage. The Beechcraft controllable pitch 
propeller wa in production for commercial use on several types of 
popular planes in the 65 to 250 h.p. class, and engineering and testing · 
were " ell ad anced toward C. . . certification of additional models 
of th is propel ler. 

Beech al o continued cooperation '~ ith Dymaxion Dv\ elling Ma
chines ( later renamed Fuller Houses Inc.) and produced a full -sized 
prototype of the Fuller house. new and unique kind of housing 
unit constructed largely from aircraft materials, and u ing aircraft 
de ig.n and con truction techniques and methods, the Fuller house 
wa an extremely interesting development, both for it possibil ities 
a a large- cale production item and a means of helping meet the criti
cal v~'o rld-\\ ide postwar housing shortage. 

Beech' ubsicliary, Material Distributor , e--xpanded its peacetime 
activities, er ·ing manufactmers located all over the nited S tates, 
not only in aircraft but in all lines of manufacture. Its materials
fi nding and surplus disposal services pro> ed ' aluable in hundreds of 
instances to indu tries seeking sca rce materials needed for feeding re
com erted production lines. In addition to its operations as an inter
mediary between buyers and sellers, Material D i t ributors engaaed 
in buyina and warehousing substantial quantities of materials fo r t:.re
- ale to n~eet emergency and normal requirements of manufacturers. 

Bell A ircraft Corporation v\ heatfield, N. Y ., p roduced and de
livered a g rand total of 13 594 mi litar~ airplanes as one of its many 
contributions to the war effort. T hey mcluded 9,588 P-39 A iracobra 
fighters, 2,971 P-63 K ingcobra fighters and 663 B-29 Superior
tresses, these last in the Marietta, Ga., bomber plant. Bell's N iagara 
frontier division produced 64,956,833 pounds of fighter airframes. 
The Georaia division tu rned out 36,799,051 pounds of bomber ai r
frame, mo~·e than two-thirds of it in 1945 . T he R ussian air fo rces 
received 7,229 Bell fighters, including 4,773 Airacobras and 2,456 
Kingcobras. Of the total, 5,180 fighters were delivered all the way 
by a ir from N iagara Falls to R ussia. T he British RAF also received 
more than a thousand A iracobras to augment its own fighter strength. 
After the war, Bell Aircraft expande_d its helicopter progra~n and the 
development of advanced airplanes. 

Contract terminations after V-J Day cdncluded the production of 
P-63 K ingcobras in the Bell facilities in Buffalo and W heatfield, near 
N iagara Falls, but did not affect materially other Bell contracts 
which included manufacture of R P-63s, the armored fighter plane ; 
the p rocessing of Bell's second jet propelled plane, the XP-83; and 
the development of full-scaled aircraft remotely controlled by radio, 
as well as several secret mil itary projects. 

In Marietta, Ga., B-29 Superfo rtresses had been produced at the 
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rate of 6o a month when th e J aps surrendered. In Burling ton, t .. 
the Bell O rdnance Division changed f rom specia li zed g un insta llati on 
equipment. when requirements were filled , to the production of parts 
for th e B-29 a nd special types of equipment and shell s fo r th e Chemi
cal \1\farfare Service. \1\l ithin a week after V -J Day, Bell commenced 
tooling for producti on of a number of helicopters suitable fo r milita ry, 
commercia l and indu ·tria l uses and th e helicopter experimenta l p lant 
was tran sferred from Garclem ille, N . Y ., to the plant adj oin ing th e 
N iagara F all s a irport at Wh eatfi eld. 

The end of th e war broug ht a cessation of activities in the Bell 
bomber plant in · Geo rg ia. Bell had produced 663 B-29 uperfo r
tresses, an average of over one a clay from the time production began 
in December, 1943. O n V -J D ay, Bell 's heavy bomber production 
was running so per cent greater than the 40 Superfo rts a month 
originally contempla ted for th e Georgia facility. This plant had a 
remarkable safety r ecord. A ll 663 Superforts from the M ari etta plant 
were flight tested by Bell crews, flight tested by Army crews and de
livered by ferry pilots to their destinations w.ithout a single accident. 
The fact that improvements to the B-29 were being made constantly 
required a substantial amount of modification work. Bell was the 
first of the three prime contractors to institute a program under which 
all its Superfortresses were fully modified and made ready for combat . 
when delivered from the Marietta plant to the A rmy Air F orces. 

In Bell 's 'vVestern N ew York plants, in addition to the mass pro
duction of fighter planes, the company also carried on modification 
work on many aircraft, some of its own design and some designed by 
other manufacturers. The total cost of this work amounted to almost 
fi ve million dollars, and included modification of transports, single
and twin-engine fighters , flying boats and bombers. 

The Bell Kingcobra, which supplanted the P-39 A iracobra, was 
produced in quantity in 1945, and like the P-39, many of them were 
delivered to Russia. The Kingcobra also was selected by the A rmy 
Air Forces Training Command for adaptation as the RP-63 , the 
armored fighter plane which was used on "frangible bullet" air-to-air 
firing missions in AA F flexible gunnery schools. 

The RP-63 was covered by more than a ton of specially treated 
armor plate, and this provided a special engineering match between 
the armor and the frangible bullet which caused the bullet to disinte
grate on contact with the armor at high velocities. In the original 
contract, which employed RP-63A-ns, RP-63A-12s and RP-63C-2s, 
the armored skin ranged from one-eighth to one-quarter inch in thick
ness; whereas later models, RP-63Gs, had dural of one-quarter to 
five-sixteenths inches in thickness. Gunners were restricted to shoot
ing at the original models from within a 30-deg'ree angle each side of 
head-on, but the RP-63G could be fired at from any angle. The 
earlier armored planes also had one spotlight in the nose (where the 
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37-mm. cannon normally fi tted in the Kingcobra) connected with an 
electrically operated hit mechanism which transmitted the impact of 
the frangible bullets to an amplifying device which caused the light 
to fla h and at the same time recorded the hits on a counting device in 
the cockpit. 

Despite the e-'Ctra ton add.ed to the normal \\ eight of the P -63, the 
armo red plane retained the high performance characterist ics of the 
I ingcobra. ompkte protection for the pilot was assured by 1.5-inch 
laminated bullet-resi ting glass in the windshield and one inch glass 
on the ide shields, cabin top and cabin doors. In addition, a coating 
of plexiglas lined the inside surface of the glass in case the armor 
glas battered . \ . F officers reported that the target plane-frangible 
bu ll et combination had numerous advantages fo r training bombard
ment gunners under conditions closely approximating combat aerial 
warfare. The bullets, which could pierce the thickness of 12 inches 
of p ine were harmless against the skin of the RP-63. Delicate radio
sonic instruments under the plane's armor picked up the bullet's con
tact and registered hits on the cockpit meter. 

long-range jet-propelled plane, the XP-83, also was developed 
by Bell. Like the Bell P-59, the nation's first jet-propelled plane, the 
XP-83 also , ·as a twin-engine fighter and early demonstrated a hi o-h 
speed well in excess of 500 miles an hour. One of the larger plan°es 
of the day, the XP-~3 \Yas a medium wing monoplane of semi-mono
coque construction wi-th a wing span ~f 53 ft. The fuselage was 44 
ft. ro in. long and of all metal constructron. The tail , up~wept to clear 
the powerful jet blasts of its General Electric I-40 engines . was ap
proximately IS ft. 3 in. at the top of the fin. It had a tricycle landing 
gear, and. weighed rs ,soo lbs. empty and nearly 14 tons with full 
fuel load . The cockpit was unusually large fo r a fighter, and was 
equipped with a bubble canopy and a minimum of controls, compared 
with a conventional plane. According to the A ir T echnical Service 
Command, the XP-83 was one of the Ionge t range fighters in the 
world. 

While. Bell was developing that new jet fighter , its original pro
pellerless model, the A iracomet, was used in a project which produced 
radio remotely controlled operational-sized test aircraft and permitted 
the simultaneous transmission of flight data from the robot test plane 
to automatic recording instruments. The new method of transmitting 
flight data, both by television and telemetering, was of special sio-nifi
cance in the continuous ·quest for aircraft operating in the sonic :ange 
where hazards to aircraft and pilots are greatly increased. Transmis
sion of flight data was considered a major contribution to flight re
search because it insured collection of important data even in the event 
of an accident. If an experimental plane crashed, for example, the 
new equipment developed by engineers of Bell and the A TSC still 
would make it possible to possess a rec01:d of all flight data including 
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stresses and stra ins which mig ht have influenced the dest ruction of the 
plane. In the past, loss of an experir11ental plane inva riably destroyed 
the flight da ta and reta rded progress of importan t aeronaut ical pro
g rams. Development of the radio remotely c •ntrolled A iracomet also 
eliminated many of the ri sks to pi lots conducting hazardous tests on 
experimenta l aircraft, and it permitted i·e earch in to phases of fligh t 
t esting p reviously considered too dangerous for p ilots to attempt ; fo r 
exam ple, high speed dive tests in which a ircra ft would approach or 
surpass the speed of sound . 

F rom th e theori es and ideas of R obert M . S tanley, chief engineer 
of Bell A ircraft, was developed a new type of au topilot, call ed a " rate" 
pilot , which permitted effec tive control of the rol ot a irplane. at diving 
a ttitudes or in sha rp man euvers . 1 his " rate" pil ot was the most 
widely influentia l s ing le fac tor in the success of th e J ell robot p lane. 
T hree physica l components were used in the p roject- two P -59s and 
a truck or ground stati on. O ne of th e P -59s was the controlled or 
robot plane while the other was the cont rolling or flight station and 
was r eferred to as the "mother" plane. The truck also could serve as 
a control or g round station fo r the robot. U nlike the flight sta tion, 
however, the truck was equipped with telemetering and television 
instrumentation, and a t all times could determine what the robot was 
doing and its position. T he flight station depended on the pilot's visual 
contact for the locati on of the robot. T u rbo j et powered planes were 
selected for the initial development for several p ractical r easons
th eir characteri stic lack of torque and vibrati on ; their speed, stability, 
high altitude efficiency and the g round stability affo rded by the tri
cycle landing gear. The project employed both the " rate" pilot and 
the "displacement" pilot which were coupled together in an electrical 
bridge so that their functions were interchangeable. The " displace
ment" pilot was used for maneuvers· involving less than plus-or-minus 
30-degrees change in p itch or plus-or-minus 45-degrees change in 
roll w hile the " rate" pilot, with its tumbling-proof gyroscopes, was 
employed for all other maneuvers. Both the fli ght and g round stations 
had a switch which permitted selectivity of the autopilots. A t the same 
time, either or both autopilots could be controlled from both stations. 
A miniature stick, very sir1;1ila r in operation to the stick in a normal 
plane, was mounted on the r egula r stick in the mother ship, and an
other miniature stick on the ground operator's chair was secm·ed to a 
platform built on top of the truck. 

. As f't~rther insurance of the successful operation of the robot, the 
ground operator's controls were duplicated in the interior of the truck, 
so that the robot could be controlled by observation of its televised 
flight instruments when out of sight of either the flight station opera
tor or the ground operator . The motions of the miniature stick closely 
paralleled those of a normal stick. Moved forward, the miniature stick 
initiated the impulse that lowered the elevators, causing the robot to 
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dive: moved backward, the miniature stick produced a cl imb, and to 
the right or left a turn in either direction. Such parts of the robot as 
throttle flaps, landing gear and brakes were actuated by servo motors 
which der ived electrical power fn?m circuits controlled by the radio 
receiver. T hus, by proper coordination of these controls, ground or 
flight tation operators could direct the robot through warm-up, taxi
ing, take-off, climb, level fl ight banks or turns, dives, loops, and all 
the other maneuvers involved in fl ight testing of aircraft . 

Credited to the Bell iracomet was a new unofficial American 
altitude record set a year pre iously, but not announced until 1945. 
The o. r YP-59, firs t production model of the A iracomet series, per
formed the feat, and as a matter of fact, accounted for new record 
heights twice within four months. Jack Woolarns, chief test pilot for 
Bell A irc raft, took the jet plane up to 47,600 feet in a flight from 
M uroc December 15, 1943 and four months later, the late Major 
E. \ . Leach, test pilot fo r the AT SC, reached 47,700 feet in the same 
plane, roo feet beyond the altitude attained by \ iVoolams. The official 
U . S. altitude record for heavier-than-air aircraft was 43,166 feet, set 
in June, 1930, by Lt. pollo Soucek, in a ·wright Apache. 

T he Bell helicopter program, begun modestly in 1941, continued 
along experimental lines and received new impetus after V-J Day 
which di rected the course of the rotary aircraft into commercial peace
time p roduction. Bell Aircraft carried on the program entirely with 
its own funds and had expended approx imately $ r ,soo,ooo on heli
copter work. On January 5 1945, Chief H elicopter Test Pilot Floyd 
'1\T. Carlson, picked up a physician, blocked by snow-clogged roads, 
and flew him over snow-drifted fields to an isolated farmhouse where 
an injured man was stranded, suffering with frozen feet. The 
helicopter-borne doctor, deposited in the yard of the farm, was able to 
bring medical aid to the injur ed man at least three hours before snow 
plows could clear a passage-way to the farmhouse. In the twilight 
hours of March I4, Carlson, operating the same helicopter , rescued 
two fi shermen from the thawing ice-of Lake Erie, near Buffalo. Carl
son hovered his craft, its wheels just inches above the slush ice of the 
lake, while first one and then the other men climbed aboard . All previ
ous rescue attempts, including those by the Coast Guard, had failed 
to reach the men and the Bell helicopter was summoned by the Coast 
Guard. The helicopter was unable to land on ~the honey-combed ice, 
but Carlson had no difficulty keeping the aircraft motionless in the 
air as each fisherman escaped a situation which threatened his life. 
Bell's plans in commercial aviation revolved largely around produc
tion of the helicopter in its Vvheatfield facilities. Production of the 
Bell helicopter at first was to be limited to a two-place model with a 
r6o h.p. Franklin aircooled engine, capable of carrying two 2oo-lb. 
persons and 6o lbs. of baggage while operating at a 90-mile cruising 
speed in a range of from 275 to 300 miles. T op speed was 120 m.p.h. 
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In addition, Bell al o had a large r model, capalle of carry ing five per
sons or equivalent weig ht in payload or carg . nique with all the 
Bell helicopters wa a stabi li zing S) stem for g reater degree of stabil 
ity and generally im proved pi lot"s handling and p rec i ion control of 
the ship . Basis for the y tcm wa a tabi li zing bar placed at right 
angles to th e rotor bla les and fa sten ed to th e mast so that it was free 
to pivot vertically. Thi s bar acted much li k a gyr c pe in that it 
governed the plane of the rotor in pace and tended to maintain it 
hori zontally despite th e deviati on of the ma t from the perpendicular. 

Bellanca A ircraft C rporat i n, ~ ew Ca tl e Del. , until the end of 
the war did subcontract work fo r prime contrac tor , chiefly Curtiss
Wright Co rp. , Glenn L. Martin o., and the Bechtol- i cCone Co rp. 
Included among the subcontract items produced up to V-J Day were 
cowling for the C-46 Curti ss Commando, fla1 s and ailerons fo r the 
C-46, landing gear fairit~gs fo r the Curti ss I-Ielldiver, fl oats fo r th e 
Martin Mariner P BM-5 and fl oats for th e Martin Mars Flying Bo,a t, 
Model JRM -I. Production of .so-cal. gun turrets continued until 
\ -J Day, and fuel tanks for th e Consolida ted L iberator argo -109 
were produced for Bechtol-McCone orp. Early in 1945 a pecial 
department had been set up to construct the Company's first postwar 
airplane, the 1946 Bellanca Cruisair Senior. It completed its flight 
tests early in 1946. The Crui sair Senior, eq uipped with the rso h.p. 
Franklin six-cyl. engine, on flight tes ts conducted January r r , 1946, 
over a measured course of 3·738 statute mil es at New Castle a t sea 
level had a top speed a t 2,700 r.p.m . of 1§9.2 m.p.h. , cruising speed at 
2.435 r.p.m. of 153.6 m.p.h. , rate of climb 1,1 30 ft. a minute, take-off 
run, no wind, 485 ft .; and stalling speed with flaps of 45 m.p.h. O n 
those tests the rui sair Senior was equipped with an Aeromatic pro
peller and loaded to full gross weight of 2, roo lbs. 

A nationwide system of distributors and dealers had been estab
li shed, and 50 organizations were promoting sales of the Bellanca 
Crui sair throughou t th e U nited States. During the latter part of 1945 
after V-J Day, the interior of the Bellanca plant was rearranged for 
production of the Bellanca Crui sair on a true production line basis . 
The airplanes rolled through the plant on tracks from the beginning 
stage to the point of final assembly operations. 

Boeing A ircraft Company, Seattle, \t\Tash., pioneers in the design 
and manufacture of long-range heavy bombers as represented by its 
B-17 Flying Fortress and B-29 Superfortress, had the extreme sati s
faction of seeing them play decisive roles in the tragic elrama of stra
tegic bombing that knocked both Germany and Japan out of the war. 
The A rmy A ir Forces used them on all major missions that hurled 
one holocaust after another into th e homelands of our enemies. On 
March 9, 1945, 279 Boeing B-29s hit Tokyo with thousands of 
pounds of incendiary bombs and destroyed the capital's multitude of 
home work factories. During April, armadas of B-r7s, continuing 
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their hammering of 'ital tran portation and communication facilities, 
de troyed remaining · erman inc\u try in a final all-out bombing of 
Nazi-held territory . ugu t- aw a new high total of 810 Superforts 
attack Japan in a single night' s operation. Four days later a B-29, 
dropping a s ingle bomb on Hiroshima, made history by catapulting 
the world into the atomic age. \ iV ith the final surrender of Germany 
and Japan came admissions by · xi leaders that Allied air power, 
pearheaded by B-17 Fl ing Fortre se and B-29 Superfortresses, was 

the g reatest single factor in the collap e of their war machines . 
ot in combat alone, however did Boeing planes make history. 

n N 0\ ember 20, three months after -J Day, Col. Clarence Irv ine of 
the 20th ir Force dramaticall indicated to the merican people the 
nece sity of maintaining a hard-hitting air force to erve a the first 
line of defense in keeping the peace. Pi_loting his famous B-29 Super
fo rtress Dreamboat, Col. Irvme es!abhshed a new world ·s non-stop 
record, flying from Guam to \ ~shmgton: D. C. , a distance of 8,198 
miles. Upon arrival at the natiOn s cap1tal, Col. Irvine announced 

BOEING ARMY B-29 SUPERFORTRESS 



30-J. 

c: 

THE IR R \ 1-T "YEAR L OK 

® 
0 
0 

0 

BOEING B-50 SUPERFORTRESS 

that if the big bomber had been on a war mission, it would have been 
able to hit Seattle with 20,000 pounds of bombs. He added that 
despite his distance flight and the outstanding performance of the 
B-29s in the war against Japan, the Air Forces were only beginning 
to develop the full possibilities of the Superfortress at the time of the 
Japanese surrender. Irvine also pointed out that development of the 
B-29 had been progressing continuously as indicated by the record 
flight and that still higher B-29 performance could be expected in the 
fu ture. A few weeks later he averaged 45 I miles an hour in his 
Superfortress as he raced from Burbank, Calif., to Floyd Bennett 
Field, N. Y., in 5 hrs. 27 min., to set a new official all-type cross 
country speed record. The ' former record had been held by a P-51 
Mustang fighter which averaged 376 miles an hour in a 6 hrs. 31 min. 
flight over the 2,464-mile course. 

During the war period from December 7, 1941, to August 14, 
1945, Boeing had produced a grand total of r6,149 aircraft. From 
its· Seattle-Renton plants had come 932 Superfortresses, 6,835 Flying 
Fortresses, 226 DB-7B, 140 A-2oC, three XC-97, one XPBB-r and 
three XF8B-r aircraft. From the ·wichita division had come 1,508 
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·uperfortre ses, 5 682 PT-17 Kaydet primary trainers and 512 
CG-4A gliders, while from Boeing s Canadian plant 275 P B2B-r and 
32 PB2B-2 planes had been produced-all the above during the actual 
war period. s a matter of record, however, Boeing before the end 
of 1945 had delivered 2,694 Superfortresses, 1,644 from Wichita and 
r 050 f rom Seattle and branch plants operat-ions. The standard PT-17 
Kaydet had an amazing record before our entry into the war, and all 
told 10,346 of these primary trainers had been manufactured by the 
v\ ichita division up to the end of 1945· 

Like all other companies in the aircraft industry, the end of the 
year found Boeing in the midst of conversion from expanded war pro
duction to a peacetime operating basis. With Boeing, however this 
change-over was to be more severe than in many other compani~s be
cau e of the company's continued responsibility for the clesign and 

BOEING XFSB-1 NAVY FIGHTER 
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INTERIOR OF THE BOEING 377 STRATOCRUISER 

production of the B-29. It had been necessar; for Boeing to produce 
at high capacity up to the very end of the war, not only on its own 
huge B-29 output, but also as the fountainhead for the nationwide 
cooperative B-29 manufacturing program. O bviously this left little 
time for postwar commercial desig n ; and when th e Superfortress pro
gram was substantially terminated , Boeing had no commercial product 
available for immediate delivery. 

One immediate asset, however, was apparent. The same engineer
ing "know how" that had produced the B-I7 and the B-29, had been 
applied to an experimental Army military transport. Designated the 
XC-97, it proved to be the design forerunner of an advanced com
mercial transport, the two-deck, 8I -passenger Stratocruiser, 20 of 
which had been purchased in November by Pan American \ t\lorld 
Airways. Scheduled for delivery in the latter part of I946, the Strata
cruiser embodied important wartime aerodynamic advancements. De
signed to perform at unprecedented low operating costs, the Strata
cruiser cruised at 340 miles an hour at an altitude of 25,000 feet. A n 
improved pressurization system, first developed by Boeing for the pre
war Stratoliners and later utilized by the high fly ing B-29s, main
tained sea level conditions at all altitudes up to I 5,000 feet. 

In addition, a new Boeing transport type, smaller than the Strata
cruiser, was in the design stage. 

While Boeing engineers hastened final design details on the 
Stratocruiser, the Army A ir Forces, impressed by the XC-97s cross 
country speed record and its all around performance during a year of 
extensive tests, ordered IO advanced models of this military transport. 
The first six were scheduled to use the same engines as the B-29-
four 2,200 h.p. Wright Cyclones-while the last four were to be pow
eFed by four 3,6oo h.p. Pratt & Whitney ·wasp Majors, as in the 
Stratocruiser. The YC-97s were to have the same dimensions as the 
commercial version, including a gross weight of I35,000 lbs., a tail 
height of 38 ft., a length of I IO ft. 4 in. and a I4I ft. 3 in. wingspread. 
Also like the Stratocruiser, the YC-97s would cruise at 340 m.p.h. 
at an operating altitude of 25,000 feet and a service ceiling of 30,000 
feet. 

A new experimental Navy fighter, the XF8B-r, of which three 
were built, marked Boeing's first return to fighter plane manufactur
ing since I935 , at which time the majority of shipboard Navy fighters 
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were of the Boeing de igned F 4B series. The XF8B-1, one of the 
mo t ver atile planes in the air, could be used as a torpedo plane, dive
bomber, fighter bomber or interceptor in addition to its regular fighter 
duties. Capable of speeds in exce s of 450 miles an hour, it '"as povv
ered by a single 3,6oo h.p. Pratt and \Vhitney V\ asp iajor engine, 
and equipped with a pair of three-blade contra-rotating propellers. 
A rmament included six 20-mm. cannons mounted in the wing and 
sighted by remote control. s a dive-bomber, the XF8B-1 could 
carry a 6,-t-00 lb. bomb load. If u ed a a torpedo plane, it could carry 
two 2,000 lb. torpedoes. 

nother . oeing militar) contract \\·a for 6o of the \rmy A ir 
Force·s new bomber, the B-so. An improved ersion of the B-29, the 
B-so retained the popular name uperfo rtress, and was powered by 
four 3,6oo h.p. Pratt & v\ hitne) V>la p ·Major engines, with newly 
developed reverse thrust propellers. It had a lighter, but stronger 

0 
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COMMONWEALTH SKYRANGER 

wing. N ewly designed nacelles simplified engine change and mam
tenance work. 

The Boeing-Wichita Division at Wichita, Kans., was retooling and 
expanding Plant I for production of parts for the B-so and Strata
cruiser and some experimental work. The large Government-owned 
Boeing-operated plant at Wichita was being held in a standby status 
by the RFC. 

Cessna Aircraft Company, Wichita, Kans., early in the war pro
duced AT-17 and T-so trainers, and the UC-78, a personnel trans
port plane developed from the T -so, and later built component parts 
for B-29s and Invaders. After V-J Day, Cessna reconverted to a 
personal plane program, with two models, 120 and 140, two-place, 
high-wing metal planes, powered by 85 h .p . Continental engines. 
Two other models, 170 and rgo, were being developed . 

Commonwealth Aircraft, Inc., Kansas City, Kans., offered two 
different models for personal aircraft owners. One was the Common
wealth Skyranger, and the other was the Commonwealth Trimmer 
amphibian . Commonwealth had produced nearly 41 million dollars 
worth of Army CG-3A and CG-4A gliders and aircraft parts up to 
the cancellation of war orders after V-J Day. The company purchased 

- - - ------- '- - -- -------------- - - - - -
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the Columbia ircraft . orporation at Valley Stream, L ong I sland, 
. Y., and there tooled up for production of the Skyranger, at the 

ame ti me continuing production on a new version 'of the avy Duck, 
the X JL. Early in 1946, production was well under way on the Trim
mer amphibian. 

The ommonwealth Skyranger was a two-place land plane pow
ered by a Continental 85 h .p. engine. Its wing span was 34 ft. , length 
21 ft. 9 in., height 6 ft. 7 in., wing area r64.6 sq. ft., wing loa'ding 

.8r lb ./ sq. ft. , gross weight 1,450 lbs., baggage and extra equip
ment 55 lbs. 24 gal. fuel capacity, stated high speed r 1 4 m.p .h ., cruis
ing at 103 m.p.h., landing speed 38 m.p.h., normal range soo miles. 
The Skyranger had a custom-built interior and nearly five cu. ft. of 
baggage pace. 

The Commonwealth Trimmer amphi?ian was a twin-engine per
sonal plane of molded I?lywood co~struct10n. It was powered by two 
Continenta l 85 h.p. engmes. Its wmg span was 35 ft. 6 in. , wing area 

COMMONWEALTH TRIMMER AMPHIBIAN 
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I62.5 sq. ft. , g ross ,,·eight 2,200 lbs., \\"eight empty I,470 lbs., max imum 
fuel capacity 40 gal. \ ith a g ro s load, the Trimmer's cruising speed 
of about I I 5 m.p.h. permitted a range f ab ut ..J.SO mil es, while top 
speed with fixed pitch propellers "·a I 35 m.p.h. , landing speed with 
fl aps 48 m .p.h. It had a stated take-off run of 637 ft. on water, with 
ro-degree flaps; land run of 532 ft. '' ith ro-cleg ree fl aps and six m.p .h. 
wind; and a rate of climb of 870 ft. th e fir st minu te after take-off. 

Consolidated V ul tee Corporati n, an D iego, Cali f. , was in full 
swing on its postwar program which included de ign and production 
of several types of military, commercial tran port and personal air
craft. Even as the company's draftino- tables re\ ealed striking designs 
for th e planes of tomorrow, th e company reviewed a great wart ime 
combat a ircraft production record . Bet\\"een Pearl Harbor and V -J 
Day in A ug ust, 1945, Consolidated \ ul tee had delivered more than 
35o,ooo,ooo pounds of a irframe, or nearl y 13 per cent of th e total 
output of the nation's a ircraft industry. T hi s poundage comprised 
28,004 complete airplanes and approx imately 5,000 equivalent planes 
delivered as spare parts, a p roducti on equal to more than 33,000 
a ircraft. · 

The 28,004 completed p lanes . deli vered by Consolidated V ultee's 
I3 divi sions-II of which were manufacturing p lants or modification 
centers-represented, accord ing to company repo rts, 30 per cent of all 
four-engine heavy bombers, with 57 per cent of a ll deliveries of that 
type being Consolidated Vultee desig ns. They included the B-32 
superbomber, the B -24 Liberator, the_ PB4Y-2 Privateer search 
bomber, the Liberator Express and RY-3 transports. The company 
also stated that its flying boats and amphibians-the twin-engine PBY 
Cata lina and four-engine PB2Y Coronado-represented 43 per cent 
of the total production ; that 29 per cent of all liaison plane production 
was accounted for by the company's L-5 Sentinel "flying jeep" and 
the Voyager; and further its production of BT-I3 and BT-15 Valiant 
basic tra iners and Reliant AT-19 navigational trainers represented 22 
per cent of the total output of those types. 

O ther aircraft produced by Consolidated V ultee during the war 
included the Vengeance A-3I, A-35 and 72 dive-bombers, the Seawolf 
TBY torpedo bomber, the Vanguard P-66 and Lightning P-38 pur
suit planes and the XP-54, a fighter. One of the latest bombers in the 
war program was the B-32 Dominator superbomber, a high-wing, 
long-range, high-speed heavy bombardment monoplane powered by 
four 18-cyl. 2,2oo h.p. vVright Cyclone engines of the aircooled , 
double-row, radial type. The plane was designed to carry larger bomb 
loads at higher speeds on longer missions. The B-32 Dominator's 
g ross weight of 100,000 lbs. was nearly double that of the Liberator. 
Span of the B-32 low-drag Davis wing was I35 ft. Its cylindrical, all
m etal , semi-monocoque fuselage extended 83 ft. I in ., and its single 
tail surface rose 32 ft . 2 in. in a taxi position. Five gun turrets pro-
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vided effective protection. The extremely high tail gave the plane 
added maneuverability and ease of handling. The B-32 was equipped 
with one of the largest diameter propellers installed on any production 
ai rplane. These '' ere the 16ft. 8 in. Curtiss electric reversible pitch 
props '·hich could be reversed to reduce landing run and increase the 
planes maneuverability during ground operations. The plane was 
equipped with dual-wheel tricycle landing gear. H eat e.."Xchangers pro
vided cabin "armth and internally heated the lead.ing edge of the wing 
and tail to pre ent fo rming and accumulation of ice. 

During the peak production year 1944, Consolidated Vultee de
liverie totaled more than 131,ooo,ooo pounds of aircraft, a figure 
exceeding all previous production records. Convair-designed planes, 
including those produced by other companies, accounted in 1944 for 
more than 6o per cent of the nations total heavy bomber production. 
In December, 1943, Con air reached its employment peak, with 101,-
624 men and women working in the company's 13 divisions. Accord
ing to V\ ar Production Board figures, Consolidated Vultee in 1943 
was the world 's largest producer of airplanes by airframe weight, with 
a total airframe output of 126,ooo,ooo pounds. The company that year 
turned out more than 12 per cent by number and 16 per cent by weight 
of total U . S. plane production. 

This tremendous wartime production was attributed partly to the 
adoption of 20,086 time-and-money-saving ideas from a total of 71,-
968 suggestions submitted to the company by employees between May, 
1942, and September, 1945. The suggestions which were placed in 
operation saved 39,108,072 man hours of labor at a cost-savinrrs of 
$48, 120,218. All the ideas originated vvith company employees. They 
bought $81,077,000 ·worth of war bonds between mid-1942 and Au
gust 31, 1945, through purchases made by payroll deductions and cash 
sales. 

Dedicated and placed in operation at San Diego during 1945 was 
the 8,500 ft. concrete runway on Lindbergh Field, almost at the front 
door of the San Diego plant. Financed jointly by the company and the 

Iavy Bureau of Aeronautics, the $4,ooo,ooo runway was designed to 
handle the largest planes either under construction or contemplated. 
A company-built $524,000 aeronautical laboratory and wind tunnel, 
designed to test 10 ft. models at exceedingly high speeds, was ex- . 
pected to be in operation in 1946. 

During 1945, cutbacks and cai1cellations · in plane contracts were 
followed by a decrease in personnel of some divisions and outright 
closing of other divisions. In May, the B-32 superbomber contract 
with the Army Air Forces was cut back at Fort Worth and cancelled 
at San Diego, where other activity continued. Lockheed P-38 parts 
production was halted at Miami, Fla., in May, and a contract for 
component parts for the Seawolf TBY torpedo bomber-then under 
construction at the company's Allentown, Pa. , division-was trans-
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£erred from Miami to the Nashville division. \"' ork on parts fo r Cor
sairs and Catalina P BY s also was completed at M iami and on May 
31, 1945, the plant was formally closed. In July, the I avy contract 
for the TBY was reduced at Allentown. August brought contract 
terminations or adjustments to r emaining divisions. The B-32 con
tract was cancelled at F ort \North, where work was speeded on con
struction of the XB-36, one of the world 's largest postwar bombers, 
and other experimental projects. The Privateer PB4Y-2 contract a t 
San .Diego was adjusted downward. and later cancelled. W ork 
stopped at San Diego on RY -3 transport production, but continued on 
construction of the X C-99, a huge troop carri er land-based plane, and 
other experimental proj ects. T he Allentovvn division closed la te in 
the year. Modification of B-29 Superfortresses stopped at the T ucson, 
A riz., division and the plant was closed. Liberator B'-24 modi fication 
halted at the Louisville division and the plant closed in September. 
The New Orleans division closed with cancellation of the PBY con
tract. O utput of Sentinel L-5 flying jeeps at the S tinson division a t 
W ayne, Mich., stopped in November, and the facilities at once were 
converted to production of the postwar Stinson Voyager r so four
place personal airplane. The E lizabeth City, N . C. , division closed as 
a result of modification contract cancellations. At D owney, Calif., 
Vultee Field work on PB4Y-2 parts stopped and the division con
tinued its experimental plane projects. Nashville's production of 
P-38s halted and the plant was b.eing geared early in 1946 fo r th e 
manufacture of gas and electric kitchen ranges fo r T he . v iation Cor
poration, the parent company. Stout Research division- moved from 
Dearborn, M ich ., to Nashville-later was transferred to San Diego. 
On January r, 1946, Consairway ceased operations. This was an a ir 
transport service airline under contract to the Air Transport Com
mand, operated during the war between Fairfield, Calif ., and various 
South Pacific points. 

Early in ·1946, Consolidated Vultee's wartime nationwide empire 
had been reduced to active operations in San Diego, V ultee F ield, 
Fort W orth, NashvilJe and Wayne. At San Diego the new year was 
marked by increased tempo on engineering drawing boards resulting 
from the purchase by Amer~can Airlines of roo Convair-240 twin
engine transports. This 40-passenger low-wing monoplane had a 
cruising speed of approximately 300 m.p.h., and high speed augmented 
by exhaust jet propulsion. Developed by Convair for military planes, 
this jet 1>hrust inc1'eased the plane's speed by 20 m.p .h. Powered by 
two Pratt & Whitney 2,100 h .p. ·engines, it had a maximum speed of 
approximately 350 m.p.h. Gross weight of the Convair-240 was ap
proximately 34,000 lbs. Its length was 70 ft ., wing span 88 ft . With 
40 passengers and baggage, it had a cruising range of more than 500 
miles. Service ceiling was approx imately 29,000 feet. 

A revolutionary feature of the Convair-240 was the main loading 
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door in the front rather than at the conventional r:ear location. T he 
door, hinged at ·the bottom, ope~ed outward and contained built- in 
teps ' ·hich obviated the need of airport ramps. T hree-blade, full

featl1er ing, reversible pitch type propellers were to be installed on 
each engine. The propellers could be reversed ·upon landing to act as 
an auxil ia ry braking force. The pilot also could maneuver the ai rliner 
under an airport canopy in inclement weather, then back the plane 
away to operating position without ground ere\\ s or mobile equip
ment. 

The onsolidated \ ultee XC:gg, one of the world s largest t roop 
car rier land-based ai rplane , was under construction at San Diego. 
The tail and wing sections \\·ere being built a t Fort \.Vor th and other 
parts a t ul tee F ield. Thi long-range, high-speed t ransport was the 
mil itary counterpart of the Convair-37, projected 204-passenger lux 
ury airliner ordered b) Pan American vVorld A irways. Powered bv 
six pusher-type engines mounted on the wing s t railing edge, th~ 
XC-99 was 183ft. long and had a wing span of 230 ft. Equipped with 
a tricycle landing gear, the mid-wing XC-99 could be used as a heavy 
cargo or hospital plane, as well as a carrier for more than 200 troops. 

/ - · .... . 

-======9,~~·~~{~:; 
CONSOLIDATED VULTEE B-32 SUPERBOMBER 
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The XC-99 cargo version would carry a payload of IOo,ooo lbs. I ,soo 
miles. Loaded with I9,000 gal. of fuel, it had a range with a reduced 
payload of approximately 8,ooo miles. The huge aluminum-alloy 
double-decked fuselage was made in two sections. Two large ramps 
were used in the bottom of the lower section for loading. Equipment 
included monorails and electrically operated hoists to facilitate load
ing in the upper and lower decks. 

Engineering was virtually completed on the Convair-37. Consoli
dated Vultee had a contract to construct up to IS of the giant trans
oceanic airliners for Pan American \TI,T orld Airways. With a weight of 
320,000 lbs., the airplane was to be I2 times the size of present standard 
twin-engine commercial aircraft: It was designed to fly from Iew 
York to London in less than IO hours. Its range was to be 4,200 miles. 
Cruising speeds were to vary between 3I0 and 342 m.p.h., according to 
altitude and power output. It was to be I82 ft. long, with a wing span 
of 230ft., a span more than twice that of a Liberator B-24 and equal to 
the height of a 2I-story building. The six s,ooo h.p. engines with which 
the plane was to be equipped would produce power equivalent to that 
of 3S3 average automobile engines. In order to take full advantage of 
laminar air flow, the engines were to be mounted on the trailing edge 
of the wing and equipped with pusher-type propellers. The plane was 
designed for a payload of so,ooo lbs., comprising the 204 passengers 
and IS,300 lbs. of baggage, mail and express. It was to be double
decked, with nine staterooms accommodating one to four persons each 
and I2 berths were to be provided in one section. Luxurious passen
ger facilities had been provided, complete with two lounges and a 
number of rest rooms. Additional activity at the San Diego plant in
cluded work on two secret military planes. 

At Fort Worth the XB-36 bomber neared completion and was ex
pected to make its initial flight in I946. This huge bomber, with a 
wing span of 230 ft ., 89 ft . greater than that of the B-29, mounted six 
3,000 h.p. pusher-type engines on the trailing edge of the wing, three 
on each side of the fuselage. They were Pratt & Whitney Wasp Ma
jor radial, aircooled engines with 28 cyl. arranged in four staggered 
rows of seven cyl. each. Described as the most complicated engine yet 
developed , the Wasp Major was stated to create new economies in 
pounds-weight per horsepower developed and in fuel consumption. 
The XB-36 was designed for a range of Io,ooo miles with a huge 
bomb load and gross weight of 287,000 lbs. At Fort Worth, work was 
concentrated on the XB-36, the construction of wing and tail assem
blies for the XC-99, and on one of the secret Army planes. 

At Wayne, Mich. , Consolidated Vultee's Stinson division, the 
same assembly line which turned out more than 3,700 Sentinel L-S 
liaison planes between Pearl Harbor and V-J Day, s.tarted producing 
Stinson Voyager I so four-place personal planes. Powered by a I so 
h.p. six-cyl. horizontally opposed Franklin engine, the Voyager I so 
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cruised at I2S m.p.h., and had a range of soo miles. It could take off 
in sso ft . and climb at 770 ft. per min. High altitude performance 
te.sts were given the \ oyager I so in the Rocky Mountains at Creede, 
Colo., 8,700 ft. above sea level. There in repeated take-offs carrying 
a capacity load of four passengers, the Voyager ISO was airborne in 
less than I,3SO ft . Its service ceiling was I4,000 ft. It weighed I,2o6 
lbs. empty and had a gross weight of 2, ISO lbs., of which 944 lbs. were 
useful load, or the equivalent of 78 per. cent of its own weight. The 
Voyager I so had smart exterior lines and the cabin was richly uphol-
tered and soundproofed. It could be flo\\'n for two cents per seat mile, 

tests showed, and was equipped '' itb a new, all -metal tail design which 
increased maneuverability. ~ ing slots tended to make it spin
resistant and improved brakes assured greater landing safety. 

At ultee Field, Downe) , Calif ., the company constructed a plane 
in the restricted category which was test flown early in I946. 

Culver Aircraft Corporation, \i ·ichita, Kans. , was one of the few 
aircra[t manufacturers with production under a complete blanket of 
military censorship for the entire \ ar period, and it was not until 

.. . . 

CONSOLIDATED VUL TEE XC-99 TROOP CARRIER 
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October, 1945, that Culver was able to r eveal even what type of plan_es 
it was manufacturing. In October, 1945, the 'vVar D epartment dis
closed its use of radio.:controlled target airplanes fo r training aer ial 
and anti-aircraft ·gunners, designated as PQ-8 and P Q-14. Culver 
was the sole production supplier of these planes to both the Army and 
the Navy. The radio-control program started in A ugust , 1940, when 
the Army Air Forces invited Culver and some 20 other airplane 
manufacturers to Wright Field for the purpose of submitting bids 
and design studies on a plane which could be radio-controlled, fo r use 
as a target ship. The Navy had carried on some experimentation in 
radio-controlled flights as early as the 1920's, always with a pilot on 
board, but that program had suffered from lack of public interest and 
funds. One company had built a target of the OQ type fo r the Gov
ernment, but it could not carry a pilot. PQs operated either with or 
without a pilot. The speed and ease of handling of the pre-war Culver 
were both characteristics needed in the proposed target plane, but 
there were many other features to be considered in converting the 
Culver to a plane suitable for radio-control. First, the ship · had to be 
made practically stall-proof, and consequently, spin-proof, because a 
radio-controlled plane, once it went into a spin, could not be brought 
out of it. Culver engineers first set to work to r edesign the wing to 

_ improve the stall cha racteristics. T hen the landing gear was changed. 
and a tricycle gear substituted for the conventional gear of the old 
commercial Culver. The gear was non-retractable on the earliest P Q 
models; electrically retractable on later ones. O riginally the engineers 
set out merely to make a few changes in its commercial model ; by the 
time the first military model was ready, they practically had a new 
plane. 

Culver had its prototype at W right F ield by D ecember, 1940, and 
submitted a price of $2,875 a plane, probably one of the ,lowest prices 
at which the Army was ever offered an airplane. Later, when the 
company received its fi rst contract, the A rmy raised the price to 
$3,275 a plane, realizing that Culver was inexperienced in military 
business and that they could not break even on the original price. The 
p rice set by the A rmy was about $1 56 more than the selling price of 
the prewar commercial Culver. ~n March, 1941, the company received 
its fir st Army contract. Some other manufacturers at the beginning of 
the, program got planes of the PQ type in the air, but subsequently, 
Culver became the Government's sole production supplier of radio
controlled target planes. 

The company had been outgrowing its factory facilities in Colum
bus, 0 ., and had purchased a plant in Wichita. Many delays and dif
ficulties followed before the radio-control unit could be made to function 
properly. 'U nder the original contract, it was agreed that Culver 
would merely instal·! radio-control linkages and Servo units, and the 
secret radi o equipment would be put in by the Army when the planes 
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were del ivered to Wright Field. Through the early months of 1941 , 
Culver continued to bring PQ-8s off the assembly line, and then store 
them in one end of the factory fo r protection, as the _ rmy would not 
accept deliveries until it had the rad io-control unit working properly. 
The fi rst model of the PQ-8 was at vV right Field for a year before 
the radio-control could fi nally be perfected and deliveries accepted. In 

· the meantime, Culver continued to build P Q-8s, and at the same time 
kept up its commercial production. 

By that time, the country was at wa r, and all commercial produc
tion stopped. Culver immedia tely turned all of its faciliti es to the pro
duction of the PQ radio-controlled target planes for the A rmy and 

avy . Much of the principle of radio-control had never been released 
by the Army, but certain facts about the operation ' ·ere generally 
lmovvn. The PQs operated, either from a mother ship or from ground 
control, and three gyros were used for the operation of controls. At 
first only one unit was used, necessitating an inter-connection of the 
ai leron and nose wheel fo.r ground steering. The one gyro operation 
was not the best in the world, but soon three gyro units were put into 
use, and completely satisfactory results were obtained . 

The PQ-8 (known to the avy as TDC-1) was succeeded by the 
PQ-8A (TDC-2), and later by the PQ-14 ( avy designation 
TD2C- I), which had more horsepower, more speed, and resultantly 
greater performance. Several modifications were made of each model, 
as improvements were worked out. The PQs were tough, and stood 
up almost unbelievably Qunder the " trial by fire" to which they were 
subjected constantly by the best gunner~ of the Army and Navy. 
There is one story on record where a commanding officer rebuked his 
gunners bec.ause they failed to bring down one of the little flying tar
gets after eight runs across the field during which the ground troops 
fired at it with .so and .20-cal. automatic machine guns, regular arms, 
and even a 26-mm. cannon. Many stories are on record where the 
PQs would la~d under their own power, out of gas and badly shot 
away, and the pilots would refuel them and fly the riddled ships back 
to the base. Few were actually destroyed, because of their toughness 
and because the wood construction could be easily repaired. 

It is a matter of record that many Navy and Army officers at
tributed much of the superiority of American gunners to the training 
they received on these radio-:controlled target planes, which could 
simulate every maneuver of an enemy fighter plane. They were used 
at many training bases in tf1is country, and on almost every Allied 
front overseas. vVhile they never fired a gun nor dropped a bomb, 
they are credited•with saving the lives of thousands of American fight
ing men by providing the kind of gunnery training the boys never 
could have received with stationary targets. Production figures mean 
little unless they are considered in ratio to man hours required to 
achieve them. Culver's peal~ employment during the war was only 
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90.0 persons. From the beginning of its military contract, Culver 
produced 2,642 radio-controlled airplanes for the A rmy and Navy. In 
addition, on subcontract to other manufacturers, Culver turned out 
1,500 empennages for the CG4-A glider, 2,500 sets of fuel tank covers 
for the glider, 75,000 smaller assemblies, fittings and parts for the 
glider, as well as several thousand wing ribs for the Boeing primary 
trainer. Culver never missed a scheduled production delivery, and 
often met emergency demands for extra deliveries beyond schedule. 
There were no strikes, and the ratio of non-productive to productive 
labor was one of the lowest in the industry. 

'In 1943, Culver had started design and experimentation on a new 
model of radio-controlled airplane, the XPQ- r 5, which offered still 
further improvement and advancement in the field of radio-control. 
Contract on the TD2C-r ( Tavy version of the PQ-14) fo r delivery 
to the Navy projected the company's military production to June, 
1946, so reconversion meant the establishment of two lines through 
the Culver factory-one for the military production, and another for 
production of the new commercial Culver. Out of Cul~er ' s experience 
in designing and building six models of radio-controlled target planes 
for the Government came the new Culver Model V, first test-flown in 
September, 1945. It was a low-wing, all wood monoplane, which bore 
some outward resemblance to its prewar predecessor, and showed 
some of the features of the military versions. 

The sturdy tricycle landing gear of the military models was 
adapted to the new Model V, although the commercial model had a 
longer strut for smoother landings. It was e~ect-rically operated, with 
auxiliary manual operation. Engineering to improve the stalling char
acteristics of the military versions was carried over into the wing 
design of the new V, with the addition of a definite dihedral m the 
wing tip. 

Most radically new feature of the new Culver, however, is the 
exclusive Culver Simpli-Fly Control. While the principle of Simpli
Fly had nothing i_r: common with the automatic pilot or radio-control 
features of the m1htary Culvers, the engineering experience in work
ing with the military ships led to its development. \tVhen Culver de
signers and engineers saw the way the radio-controlled target ships 
could be maneuvered into every possible flight position solely by 
radio, without a pilot on board, ·they realized the possibilities of mak
ing flying as simple for the private citizen. Simpli-Fly Control in
volved the inter-connection of certain cohtrols, which inter-connection 
at different settings was made visible to the pilot on a flight-control 
instrument that is measured in English rather than in complicated 
degrees. For example, when the pilot wanted to take off, he merely 
had to turn the flight-control wheel until the indicator on the flight
control dial pointed to "Take-Off," and the airplane automatically 
trimmed itself for take-off. The same held true for all , other flight 
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att itudes : "climb,' "crui e" ; and fo r landing, "glide" and "approach". 
And at all settings of the flight-control instrument, the ai rplane was 
automatically trimmed fo r optimum performance for that setting. 
Conventional rudder control is retained in the new Culver. Cruising 
range of the :rviodel V ' ·as in excess of 720 miles; and other improve
ments over the pre-war commercial Culver included greater payload, 
roomier cabin, fa ter cruising speed, controllable pitch propeller, fuel 
injection engine, individually ad justable air-foam se~ts, and styled 
in te rior. 

Curtiss-·w right Corporation, A irplane Division, New Y ork, had 
a remarkable record of warp lane production fo r the U nited ations, 
and especially for the air forces of the U. S . A rmy and the U . S . 

avy. T oward the end of the war, Curti ss- right still was contribut
ing to the enemy's defeat by bringing out a radically new type of 
scout plane, the SC-r Seahawk · a new model Helldiver, the SB2C-5 ; 
and more Curtiss Commando transports, the la ter models having 
double-door exits fo r parachute troops. In 1946, Curtiss-vVright was 
carrying on the tradition which it had created after the fi rst world war, 
pioneering the design of new types of combat aircraft for the A rmy _ 
and Navy, and at the same time deYeloping some of. the most devas
tating types of guided missiles to be conceived thus fa r in the postwar 
era. 

Curtiss late model Seahawks first were used in the pre-invasion 
bombing off the coast of Borneo in June, 1945. The single-place 
single float, low-wing seaplane designed to operate from catapults on 
battleships or crui sers g reatly had increased speed, ceiling and climb, 
and added firepower. It had a W right Cyclone 9-cyl. engine and a 
hollow steel Curtiss propeller with four "paddle-type" blades.. A 
bubble canopy of plexiglas covered the cockpit, giving the pilot 360-
degree visibility. The Seahawk also was used to advantage as a 
rescue plane. It was the only plane complement on the battleship 
M issouri when the J ap surrender treaty was · signed. A limited 
number of SC-2 models with some modifica tions were to be completed 
in 1946. 

The 5,oooth Curti ss H elldiver " ·as delivered to the Navy just be
fore V -J Day. T he new SB2C-5 model H elldiver also was announced 
then, with more than 35 important major changes over the older 
model. Fuel carrying capacity was increased ro per cent extending 
the plane's range, the bomb bay· was enlarged, and ·wing racks could 
carry heavier bomb loads than on previous models. The seven-ton 
dive-bomber was brought close to fighter performance with the late 
model's increased maneuverability. 

The Curtiss XSB2C-6 was announced in November, 1945, with 
longer fuselage and larger propellers. The X F14C, an experimental 
fighter, was produced at Buffalo la te in 1945. The Curti ss Helldivers 
figured ip the great sea and air battles which marked ·the Navy's 
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CURTISS NAVY SC SEAHAWK 

sledgehammer blows against Japan during the last few months .of the 
war, and after V-J Day, they still were used for patrolling China and 
Korea. 

In March, 1945, Buffalo-built Curtiss C-46 Commandos tumbled 
paratroopers from new double-door ships in the aerial crossing of the 
Rhine-the first time the C-46 transport had been used in European 
combat. The Commando already had made a name fo r itself over the 
H imalayan "Hump" route, 111 the China-India-Burma theater. The 
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two-door Commandos each dropped 36 troops, just tv. i~e as many as 
previously had parachuted from transports . 

total of 22,977 planes was produced by Curtiss-Wright's Air
piane D ivision plants from December 7, 1941, unt il the end of war 
contracts which followed August 14, 1945. They came off the lines at 
the -Buffa lo headquarters plant, the Kenmore, . Y., plant, Columbus, 
0 ., St. Loui s, Mo., and the Louisville, Ky., plants. Buffalo, the oldest 
plan t, led in production with 14,043 planes, including P -40 Warhawks 
and C-46, Commandos. The Columbus plant turned out 6,473 units, 
including S03C Seagulls, BzC Helldivers and SC Seahawks. At 
St. Louis the production of 2,436 planes was chiefly C-46 Commandos 
and A-25 Army Helldivers. The Louisville plant did not begin 
operation until 1943, tu rning out C-46 Commandos and doing some· 
work on B-29 modi fication before it closed. By. the end of 1945, all 
plane production of Curtiss-Vlright was centered at the Columbus 
plant. . 

O n V -J Day the Columbus plant vvas in its 20th consecutive month 
of on-schedule production of Helldivers. I n May the Columbus plant 
recei~ed a star fo r its E award flag, a renewal of the award for excel
lence in production. 

Special machining fi x tures were designed and developed at the 
Columbus plant which speeded production of motor mounts for 
Curtiss SB2C Helldivers by 70 per cent. T he motor mount process 
was -adopted by other aircraft companies . T he Columbus plant . also 
made use of a huge flash welding machine, one of the three largest in 
the country. 

In Ottober, 1945, the Curtiss-vVright Corporation Airplane 
Division 's R esearch Laboratory at Buffalo' announced that it had 
built flying devices which had obtained speeds in excess of 1,400 miles 
an hour, almost twice as fast as the speed of sound, and which might 
revolutionize high speed aircraft. I mproved air conditioning methods 
also were being studied there, and steps taken toward solution of high 
speed problems. A telemetering system was developed by which it was 
possible to record and study perfo rmance data of an object in flight. 
This was accomplished by a mobile receiving unit while the flight was 
in progress, and images of the instrument panel were transmitted 
by television from the object in flight to the research experts on the 
ground. The Curtiss-Wright R esearch Laboratory late in 1945 was 
presented to Cornell University for a cooperative education-research . 
program. P reviously it was commended by the Navy "For distin
guished service to the research and development of naval ordnance," 
and the Laboratory was designated to receive the Naval Ordnance 
Development Award. 

Douglas Aircraft Company, Santa Monica, Calif., was in f~tll-out 
production on a postwar program providing fo r increasing numbers 
of military and commercial aircraft and a variety of research and de-
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velopment projects designed to help mainta in this nation 's hig h posi
ti on in world aviation. During the war, Douglas had become the 
largest unit of the industry ever to exist under one management fo r 
production of both combat and transport planes fo r the rm~ and 
the N avy. Employing a total of 157,000 persons at peak productiOn at 
the six Douglas plants in Santa Monica, Long Beach, Tulsa, Ok~a
homa City and Chicago, the company delivered a total of 31 ,268 a ir
planes of various types to the armed forces of th e United Nati ons for 
defeat of the Axis powers-29,385 of that number between Pearl 
Harbor and the surrender of J apan. In four years of war production 
Douglas increased its rate of output by 3,500 per cent. D uring 1944, 
Douglas produced r8o,ooo,ooo pounds of airframe and spare parts. 
T he six plants turned out 5,354 planes during the eight war months 
of 1945, 30 per cent attack bombers and 47 per cent transports. 1\!Iuch 
of the output was four engine equipment. 

The Douglas C-74, an A rmy Air Forces transport, vvas com
pleted and flight-tested September 15, 1945. It was the largest land 
plane in the air at the time, designed to carry 125 military personnel 
with full equipment. It was named the Globemaster because it could 
circle the earth with only two stops. It weighed 155,ooo pounds fully 
loaded, had a wing span of 173 ft., length 124 ft., height 43 ft. , speed 
in excess of 300 m.p.h. and max imum range 7,8oo mil es. It was 
powered by four 28-cyl. Pratt & \ iVhitney 3,650 h.p. \i\ asp Major 
R-360 engines, and with reversible propellers could taxi backward as 
well as forward . The C-74 carried enough fl.tel to drive an average 
motor car 165,000 miles. The engine heat utilized to keep wings and 
empennage free from i_ce was enough to heat 20 six-room houses. 
F ull- span flaps, a unique feature in airplane construction, reduced 
landing speed and take-off run. Both cabin and crew quarters were 
heated automatically, providing constant temperature regardless of 
outside air. O ther scientific improvements included thermal de-icing, 
laminar flow wings, walkways in th e wings for servicing the eng ines 
during fli ght and a built-in elevator and traveling cranes to facilitate 
cargo handling. The C-74 was in production at the Long Beach plant. 

The C-74 was the military prototype of the DC-7 commercial 
transport, which was designed to carry - 108 passengers and a crew 
of 13. 

Another new type was the Douglas XB-42, with a radically new 
power plant that had kept it on the A rmy's secret li st for 18 months 
in which it was put through the most exacting tests. On December 8, 
1945, the XB-42 made a record flight from Long Beach, Calif., to 
vVashington, D. C., non-stop in 5 hrs. and 17 min. , an average of 433 
m .p.h . It was a midwing, tricycle gear monoplane weighing 35,702 
lbs. loaded. It could carry four tons of bombs internally. Its power 
plant was the most unusual feature. It was powered by two Allison 
V-1710 r,82o h .p. liquid-cooled engines located in side th e fuselage 
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a little more than 30 ft. from the ta il and actuating t\\ o counter
r tat ing, coaxial I 5-ft. propellers in the ex treme rear behind the tai l 
surface . The eng ines, located ju t aft of the pilofs cockpit, were 
c nnected to the dual rotat ing propeller reduction gear by steel drive 
shafts fo r 30 ft. , the haft being in fi , e-foo t length hinged a t each 
j in t by ball -bearing supports providing fo r a ir load de fl ections of the 
fu elao-e. Each propell er \\ as independently driven, and either could 
be feathe red. Single engine performance was e..'Ccept ionally efficient 
1 ecau e the propellers '' ere located on the center line of the airplane; 
thus no adjustments in trim control \\ ere requi red for single engine 
fli ght . 

T he XB-42 had a transpor t version, the DC-8, which was in pro- · 
cl uction at the Santa Monica plant and Douglas announced it as a 
wor thy successor to its famous DC-3 airliners, more than 10,000 of 
\\"hich had gone into commercial and military service since 1933. T he 
new D C-8 was to be so per cent fas ter and carry twice the number 
of passengers at half the passenger-mile operating costs. The DC-8 
had a wing span of I ro ft. 2 in., length 77 ft. 10 in. , height 25 ft. 

- ··-. \ 
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9·5 in . and wing area of r,ro4 sq. ft . Its maximum take-off and 
landing weight was 39,500 lbs.,. weight empty 23,915 lbs., useful loa? 
15,585 lbs. and useful load/gross weight 394· Its payload at 300 rot. 
range was I2,000 lbs., .including 48 passengers and 2,400. lbs. of 
cargo in excess of baggage. Its cruising speed at 300 rot. range 
against a ro-mi. headwind was 223 m.p.h. as compared to the 170 
m.p.h. of the DC-3. Its direct operating cost per plane mile was 41.6 
cents against the DC-3's 36.5 cents and cost per 200 lb. mile 0.695 · 
cents as compared to the 1.3 cents of the DC-3. Both old and new 
models had the same take-off run, 3,950 feet, while the DC-8 required 
only 640 more feet for landing than the 3,320 feet for the DC-3. 

A cabin innovation of significance to operators was a movable 
partition that converted the DC-8 at short notice from an all-passen
ger to a combination passenger-cargo plane designed to secure for 
each flight a roo per cent load factor. Other advantages for passen
gers over conventional craft made possible by the new principle of 
propulsion were listed by Douglas as major reduction in cabin noi~e 
level due to remote location of propellers ; no wing motors n~r na
celles to restrict window vision; a cabin floor level only 6o mches 
above grou~d for easy entrance and egress. Advantages claimed from 
the standpoint of design included greatly improved single-engine 
performance, with no offset thrust in case of engine failure; an overall 
drag coefficient 25 per cerit less than an equivalent conventional 
plane; a higher rate of climb made possible by the large I5-ft. pro
peller diameter and increased efficieney of the propeller's location 
aft; better lift distribution resulting from the · higher effective wing 
span ; elimination of much weight from the shorter landing gear and 
hydraulic mechanisms; higher payload from these various combina
tions and lower ground costs. Passengers could be loaded without 
shutting off the engines, because propellers were aft and there was 
no prop blast. It also eliminated the necessity for mechanics to work 
in a slip-stream while making adjustments. The engines and acces
sories cowling opened like a bomb bay door, thereby making all main
tenance work at waist level from the ground. The engines, of course, 
were accessible in flight. . 

Douglas also was in production on its huge backlog of DC-4 or
d"ers, some of which had accumulated before the war, and had done 
considerable ~ork on reconversion of the war veteran C-54 transports 
into deluxe DC-4s for many airlines. ·While the DC-4 ordinarily 
seated 44 passengers and <;:arried 11. crew of five , including two stew
ardesses, some C-54-to-DC-4 conversions seated as many as 56 
passengers. Powered by four Pratt & Whitney 2SDr3-G engines de
veloping 1,450 h.p. at take-off, the commercial version of the C-54 
Skymaster had a maximum speed of 243 m.p.h., using only 6o per cent 
of its rated power. At ro,ooo feet the DC-4 cruised at 225 m .p.h. 
with a gross load of 65,000 lbs. The DC-4 had a wing span · of rr 7 
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ft. 6 in. , length 93 ft. 5 in. , height 27 ft. 7 in. , and wing area of r,457 
sq. ft. including 93·55 sq. ft. of aileron. 

Still another transport was in production at the Douglas plant. 
It was the ltL"Xury airliner DC-6 in both day plane and sleeper models. 
The company described it as providing the utmost in ltL"Xurious com
fort and conveniences fo r ai r tra' elers, and added : "Coupled with 
this comfort wi ll be 300-mile-an-hour speed provided by four 2, roo 
h.p. engines, cabins sound-proofed with fibre-glass · insulation and 
.e ressurized for 8,ooo ft. _altitude while the plane· flies at 2o,ooo ft . 
Passenger and pilot compartni.ents will be air-conditioned with the 
most modern heating and ventilating equipment. owhere in the 
plane are the fina l results more apparent, even to the casual eye, than 
in ~he DC-6 cabin interior. This plane is seven ft. · ranger than the 
C-54. It ·will carry a crew of five, including cab-in attendants, 52 
passengers as a day plane or 26 berth passengers as a night plane. On 

DOUGLAS ARMY C-54 TRANSPORT 
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either side of the main cabin entrance are the buffe t secti ons, one for 
cold food storao-e the other fo r hot foods which are loaded just prior 

b ' . ' to the plane's departure. In flight, a foldmg seat and an attendant s 
desk occupy the entrance area. Opposite the cabin entrance is a large 
closet for passengers' wraps and a copious magazine rack. F rom a 
forward position, looking aft, the cabin gives the appearance of ex
treme roominess. This effect is achieved by wide, comfo rtable seats 
and the general color scheme of the cabin. The seats a re approxi
mately 20 in. wide, with tall , contoured backs. Ample leg room is 
provided between .the seats which are 40 in. from center line to 
center line. Seat backs are adjustable from a vertical position to a 
recline of 38 degrees . H eadrests attached to the backs are adjustable 
as well as removable. Individual tables attach to the seats. They are 
light and strong•and are large enough for a portable typewriter and 
papers or for the commodious trays on which meals are served. 
Tables are also adjustable forward or aft, according to the user "s 
desire. 

"The effect of added roominess in the large cabin is attained by 
the wall and ceiling treatment. F rom window ledge to window ledge, 
arching overhead, the walls are fini shed with a porous synthetic fab
ric in a warll? blue-grey, giving an air of both coolness and spacious
ness. Below the window ledges is a plastic scuff plate of a warm 
London tan. Indirect fluorescent lighting is recessed in two curved 
channels on either side of the ceiling. In the sleeper plane, upper 
berths are concealed behind slanting panels in the upper walls. They 
may be readied for occupancy in less than- 30 seconds. By pressing 
control buttons, seats and seat backs may be adjusted to be made into 
berths in about the same time it takes to prepare the upper berths. 
Both upper and lower sleeping spaces are commodious. The lower 
berths are 76 in. long, the uppers are 78 in. The lower berth is 41 
in. wide, giving ample sleeping width fo r a mother and small child. 
The upper is slightly narrower. 

"Berths in the DC-6 are equipped with call buttons, reading lights 
and conveniences for the orderly storage of clothing and toilet ac
cessories. In addition, the upper ·berth has its ow1~ air-conditioning 
controls. The lower is ventilated fro~n the cabin. The upper also 
has handy compartments in the wall, one containing a waste disposal _ 
bin. Below the bin is a small jewel case; the other compartment has 
a thermos bottle, a large wax cup, shaving or rhake-up kit, and a 
small shelf (which is the lid of the compartment when not in use) 

, wi th an adjustable mirror. At the foot of the berth is a large shelf 
fo r an over-night bag. Each upper has its own window. Bedding 
for the lower berth and the temporary panel which separates one 
lower from the other are stored in the upper berth area during the 
clay. 

"The ever-prese11t problem of sound has been as effectively 
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handled by Douglas engineer a modern materials and design can 
do o. The cabin itself i hock mounted within the outer frame by 
rubber contact points and extru ions. The space between the outer 
and inner walls is sound-proofed by an impervious ·septum between 
tv.'o thick layers of cotton-like fibre-gla s. F loor coverings are of 
Vynal-co\ ered foam rubber in a deep blue . . II these sound rebuffing 
me~sures reduce to a minimum propeller tip noi e, the 'sing' of the 
air f!ovv over the wing and fuselage surface and the engine exhaust 
roar. Realizing that commercial air tra el will see an increase in 
women patrons, considerable thought ha been g iven to their needs. 

O\ ·here is this more apparent than in the ladies· lounge of the DC-6 
sleeper plane, located at the aft end of the fu elarre. 

"This lounge is a large semi-circular room '' ith a co e ceiling. 
Here, again, a soft, porous fabric i u eel for the '' a ll CO\ er ing, the 
color being an almost translucent sky blue. moky blue A or cover-

DOUGLAS DC-6 AIRLINER 
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ing is moulded to the wall for easy cleaning. In the curve of the 
lounge which makes the rear wall is a three-section sofa in c;ocoa
rose. At either end of the sofa is a dressing table with an adjustable, 
fluorescent-lighted mirror. The dressing tables have built-in face
tissue dispensers, ash trays, waste disposal bins and large purse 
drawers. Linen suppl,ies are stored under the sofa. There is a full
length mirror on the back of the door leading to the main cabin, and 
mirrors, with indirect lighting around .them, over the wash basin and 
dental basin. Indirect lighting back of the dressing tables serves also 
for general · illumination of the lounge. In the center of the back 
wall is a large sunburst design concealing the access panel to the 
control cable area in the tail cone. The men's lounge, in both day 
and sleeper planes, is immediately behind the forward fuselage cargo 
compartment. Walls and ceilings of this room are finished in a warm 
grey fabric. In the sleeper plane there are two wide seats, the one 
nearest the basins folding up to make a shelf during morning periods 
when the room is most in use, thus giving free access to the basins." 

The Douglas DC-6 had a wing span of r 17 ft. 6 in., length roo ft. 
7 in., height 28 ft. S in., wing area IAS7 sq. ft. including 8r ~q. ft . 
of aileron. The DC-6 was powered by four Pratt & Whitney 2,roo 
h.p. Double Wasp engines and 13-ft. Curtiss reversible propellers . 
It had a cruising speed of 268 m.p.h. with 7r,ooo lbs. gross weight. 

For the U. S. Navy, Douglas was in production on a new dive
bomber, the BT2D-r for aircraft carrier service. The BT2D-r was 
both dive and torpedo plane, with a range of r,soo miles, bomb-tor
pedo-mine load capacity of 6,ooo lbs ., -a battery of s-in. rockets and 
20-mm. machine guns in the wings and a speed in excess of soo m.p.h. 
It was equipped with fuselage dive brakes. It had a wing span of 
slightly over so ft., a wing-fold to 24 ft. , length 39 ft., weight !0,470 
lbs. minus useful load, and was powered by a single Wright 2,soo 
h.p. Cyclone engine. 

Among the highly secret projects completed at the Douglas plant 
was the Roc, a remote-controlled aerial bomb that could be guided 
to its target by television. Controls in a mother plane far above or at 
a vantage point miles away could cause the bomb to deviate from its 
free-fall course as much as one mile. Other details were a secret. 

Engineering & Research Corporation, Riverdale, Mel., developed 
and produced the Ercoupe, a two-place, low-wing monoplane for per
sonal use. The Ercoupe was described as spin-proof. It had twin 
rudders, a tricycle landing gear, which permitted landing up to twice 
the minimum speed without tendency to leave the ground after the 
first contact, and a single control system. Both the ailerons and rud
ders were linked to the control wheel, thus eliminating the rudder 
pedals entirely and ,obviating the necessity: of learning to coordinate 
the usual three separate controls. The Ercoupe liacl a 7S h.p. engine, 
a cruising range of soo miles, cruising speed of IIO m.p.h., a maxi-
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mum speed of 127 m.p.h., a rate of climb (sea level, first minute) of 
750 feet and a ma.'<imum practical altitude of flight of 14 ooo feet. Its 
gross weight was 1,260 lbs. , empty weight 750 lbs. and useful load 
510 lbs. The fuel mileage \\as 22 miles a gallon. The Ercoupe was 
simple and easy to fly. From flight tests conducted by the CAA and 
Parks A ir College, it was reported that with equally well-prepared 
courses of instruction, the time required to solo an E rcoupe could be 
approximately so per cent less than fo r a conventional airplane. Some 
beginners soloed after two or three hours of instruction. i[any c~ses 
were reported of learners, " ·ith just average dexterity ( such as the 
ability to drive a car) who were ready to solo after four hours of flying 
time. The CAA regulations which specified eight hours of dual in
struction before soloing conventional airplanes, permitted soloing the 
E rcoupe after five hours. 

·~ 
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THE ERCOUPE 

The Ercoupe was certified by the CAA "incapable of spinning." 
No one ever had been able to send it into a spin under any conditions 
of flight maneuver or loading, with cir without power. Should the 
plane's nose go up with full throttle, it would not go out of control 
and into a dizzy spin, the cause of so many flying accidents. Because 
of that important fact, the insurance rates on all E rcoupes were 
g reatly reduced. The flyaway price of the Er~qupe, with standard 
equipment, was $2,994. Optional equipment with self-starter, gen
erator, battery, n~vigation lights and green sunshade was $rs6 extra. 
E ngineering & Research Corporation, which during the war won the 
Army and Navy E five times for manufacture of gun turrets and air
plane machinery, was producing machine tools for the aircraft and 
automotive industries, including Erco sheet metal forming and flang
ing machine, Erco shrinking and stretching machine, E rco automatic 
punching and riveting machine and other power tools. 

Fairchild Aircraft Division of Fairchild Engine and Airplane Cor
p.oration, Hagerstown, Mel., continued in 1945 to concentrate on pro
duction of the C-82 Packet for the Army A ir Forces. Full scale 



AMERI \ N IR R.-\FT- \\ _ R AND PO TW \R 33r 

prod uction got under wa) early in the year and the first Packet 
rolled off the assembly line in Niay. One month later, Fairchild 
\ircraft' s contract with the _ F was doubled and changed to a fixed 

price basis. Because it basic de ign incorporated many new features 
previou 1) lacking in transport types, the twin-boom Packet repre-
ented a solution to man) problems of air freight handling and load

ing . The huge fuselage actually was one big cargo compartment with 
traight sides, a level floor and flat ceiling . Two big doors formed 

the rea r of the fuselage. \i\ hen these doors were~ open, the entire 
inter ior was readily acce sible. Cargo could move straight in without 
having to overcome obstacles such as sharp corner or curved sides. 
D irect loading from trucks or loading dock ' as possible because the 
level fl oor was four ft. abo\ e the ground , about the same height as 
that of standard truck beds. door at the forvvard end of the fuse
lage also could be used fo r simultaneous loading and unloading of 
mall cargo. 

N icknamed the " flying boxcar", the Packet had 93 per cent of 
the_ cubic capacity of a standard rai lroad boxcar, and iJ:s fuselage in
tenor bore a striking resemblance to the interior of a freight car in 
shape as well as size·. Capacity of the cargo hold was 2,916 cubic 
ft. Interior length was 38 ft., 28 ft. of which was eight ft. high and 

FAIRCHILD ARMY C-82 PACKET 
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eight ft. w.icle by six and one-half ft. high. Cargo tie-clown rings were 
located throughout the floor at intervals of 20 inches. Trucks and 
automobiles could be driven into the fuselage by means of 17-clegree 
ramps which could be carried within the plane. Movement of trncks 
and trailers about the plane was unobstructed. The horizontal tail 
.surfaces were 14 ft. above the ground , allovving ample room under
neath for even the largest modern vans and trailers. 

The Packet's cruising speed at 10,000 ft. was more than 200 
m.p.h. despite its maximum military payload of nine tons operation. 
It had a service ceiling of 25,000 ft. and could maintain 8,ooo ft . 
on one of its two 2,100 h.p. Pratt & Whitney Double Wasp R-28ooC 
engines. At its design gr0ss weight of 42,000 lbs., the plane's ground 
run for take-off was only 8oo ft. , which made possible the use of 
airports of limited size. Maximnm range was 4,000 miles. 

Based on performance and cost studies completed by Fairchild 
engineers, the Packet was expected to have one of the lowest direct 
operating costs of any existing two or four-engine transport in cargo 
operation for, non-stop trips up to 500 miles. The Packet could op
erate in commercial service at less than seven cents per ton mile for 
trips up to 500 miles. A 1,ooo-mile flight with more than five tons 
of payload would cost 831ti. cents per ton mile. 

On V-J Day, Fairchild Aircraft faced the future with exceptionally 
bright postwar prospects. Navy contracts were cancelled for the 
PBM Mariner wing panels which Fairchild had produced for the 
Glenn L. Martin Company, but the Army's procurement program 
for C-82 Packets was unaffected. A revised schedule of eight air
planes a month was to maintain high employment on military pro
duction until some time in 1947. Meanwhile, because the Packet was 
designed for use by airlines and air cargo shippers as well as by the 
Troop Carrier Comrpand during the war, air shipping companies and 
leading industrial groups throughout the country were evidencing 
more than passing interest in the flying boxcar. 

The Fairchild Personal Planes Division of Fairchild Engine and 
Airplane Corporation, Dallas, Tex. , was created late in 1945 for de
sign, manufacture, sales and service of private-owner aircraft. The 
new division relieved the pressure on the facilities of the Fairchild 
Aircraft Division at Hagerstown, Mel., which continued to concen
trate on military, naval and commercial aircraft. First plane to be 
built by the Personal Planes Division was an improved version of the 
F-24, known in World War II as the UC-61 Forwarder. The four
place high-wing cabin plane was planned for by sportsman pilots, 
charter service operators, small airlines, . Government services, and 
by corporations as executive planes. At the end of 1945 tentative 
orders in substantial quantity had been received and production was 
to be well under way early in 1946. 

The new Fairchild F-24 had luxurious appointments and was 
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equipped for instrument flying. Standard equipment included a bank
and-turn indicator, rate-of-climb indicator, sensitive altimeter and 
all primar) flight instruments. The F-24 was wired for landing lights 
and for optional two-way radio with engine shielded, airplane bonded 
and ante!fna mounted. \ iVith a roomy, comfortable cabin, plenty of 
space for baggage, and long range, the F-24 was reported by the 
manufacturer to be stable and easy to handle. It flew 5~ hrs. with
out refueling and had a 6o-gal. fuel tank. The F-24 was offered with 
a choice of two engines. Model F -24W-46 had a 7-cyl. \ i\Tarner 165 
h.p. aircooled radial engine, and the F -24R-46 had a Ranger 6-cyl. 
175 h.p. aircooled inline inverted engine. 

The Ranger-powered version had a top speed of 133 m .p .h. Its 
cruising speed, utilizing 75 per cent of power, was II8 m.p.h. and 
its maximum range 620 miles. Landing speed with flaps was 53 m.p.li. 
The plane -vvas able to clear a so-ft. obstacle after a take-off run of 
1,100 ft. Landing over a so-ft. obstacle required r ,ooo ft. Service 
ceiling of both models was 14,000 ft. Manufacturing for the division 
was conducted in the former North American Aviation plant at Grand 
Prairie, Tex. 

' FAIRCHILD F-24 PERSONAL PLANE 
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G & A Aircraft, Inc ., ·willow Grove, Pa., formerly the Pitcairn 
Autogiro Company, and since 1943 a subsidiary of the Firestone Tire 
& Rubber Company, developed the XR-9 light weight helicopter for 
the Army Air Forces. The first machine was delivered to the AAF in 
1945 . Originally a single-place machine, the XR-9 vvas changed to 
two-place, and G & A Aircraft developed a two-place civilian model 
with side-by-side seating arrangement, with enlarged cockpit and 
more appealing fuselage design. 

The engineering nucleus that introduced and popularized Pitca irn 
autogiros in the United States turned all its talent to helicopters. The 
ne\·V helicopter weighed less than half as much as a low-priced auto
mobile, was responsive to control forces, and was free from the jolting 
vibration that long had been a problem in the helicopter field. It was 
easy to maintain and repair. The three-blade rotor had a diameter of 
28 ft. It was powered by a 135 h.p. Lycoming four-cyl. aircooled 
engine, had dual controls (tandem) and tricycle landing gear. It was 
27 ft. 7 in. long and was 8 ft. 60 in . high. Vlidth at landing wheels 
was 9 ft. The fuselage was of welded steel tubing with a nose section 
of lucite. Fuselage fairing was aluminum alloy. The boom had a 
balsa core with alclad outside skin. Preliminary perform~mce data 
indicated that the helicopter would cruise at approximately 'So m.p.h . 
with a service ceiling over 10,000 ft., climb of more than 1,000 ft. a 
minute and a top speed of over 100 m.p.h. 

I • 

To meet Army reqmrements for easy dismantling and shipment, 
the XR-9 had a tail boom section that could be detached by removing 
six bolts and disconnecting two control wires. Rotor blades were 
removed by taking out three bolts and three pins and by unseating 
three ball-atild-socket joints. In three parts, the helicopter could be 
stowed easily in ordinary cargo aircraft. During the war, G & A pro
duced more than 6oo CG-4A troop-carrying gliders in addition to 
autogiros for the British . -

The Globe Aircraft Corporation, Fort W orth, Tex., produced the 
Globe G.C-1A Swift, a small, metal , two-place, side-by-side low wing 
land monoplane. It had a wing span of 29 ft. 4 in., length 19 ft. 7 in ., 
height 6ft. 2 in., and was powered by an 85 h.p . Continental engine. 

(!rumman Aircraft Engineering Corporation, Bethpage, N. Y. , 
produced five different models during 1945, consisting of Navy F6F 
Hellcats, Navy F7F Tigercats, Navy F8F Bearcats, JRF Gray Goose, 
and J 4F Vvidgeons, for a total of 4,067 aircraft, making a grand total 
of 17,135 airplanes delivered since December 7, 1941. · Production 
reached a peak in March, 1945, when 6os Hellcats were delivered, 
which according to Naval authorities, "is a world's record for monthly 
production of one type of airplane from one plant." Delivery of all 
models for the month amounted to 658, which the Navy claimed to be 
"More combat planes in one month than any single plant has ever 
produced." Another record achieved in March was the delivery of 
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the Io,oooth Hellcat. '"1\o other producer ' according to the Navy, 
has made 10,000 airplane of one model designed and built since 

Pearl Harbor.' The JRF ray Goose, after eight successful ) ears of 
I roduct ion, was discontinued in September, and the last F6F Hellcat 
was delivered in No ·ember, 1945. 

Production contin ued on the F7F Tigercat, a twin-engine Na, y 
and Marine Corps fighter-bomber. T he avy credited the T igercat 
with speeds up to 420 m.p.h. at low altitude and approaching 500 

m.p.h . at cri t ical alt itude. It had a wing span of 51 ft . 6 in. , an overall 
length of 45 ft. 4 in., \\•ith a wing area of 455 sq. ft. and a wing load
ing of 47· - lbs. per sq. ft. PO\ ·ered by Pratt & hitne 2800-34\ i\ 
engine de\ eloping 2,8oo h .p. each, it had a power loading of 3·9 lb . 
per h .p. T his versat1le plane although produced primarily as a day or 
night fighter , could carry an e.-...;:cellent bomb load , transport and de
liver three torpedoes or carry enough auxil iary fuel tanks for long 
reconnaissance fl ights. Despite its size, speed , and tricycle gear, the 
T igercat operated successfully from aircraft car rie rs , of the Esse." 
class. 

E~dy in 1945, Grumman introduced the 1avy FSF Bearcat, a 
con;pact, light-weight, high-powered single-engine, carrier-based 
fighter, credited vvith a sea Je, el speed of 425 m.p.h., one of the fastest 
propeller driven airplanes in the world at low alt itude, and a speed at 
cr it ical alt itudes in exce s of 450 m.p.h. It had a wing span of 35 ft. 
6 in. and an overall length of 28ft. 3 in. I ts wing area was 244 sq. ft. 
with a wing loading of 38.2 lbs. per sq. ft. It was powered by a Pratt 
& ·w hitney R 2800-34VV engine developing 2,8oo h.p. and had a 
powerloading of 3·3 lbs. per h.p. T he combinat ion of light weight and 
high horsepower produced an extremely maneuverable airplane with 
a rate of climb in excess of 5,000 ft. per minute, and 6,500 f.p. m. with 
water inj ection. 

T he Grumman Vvidgeon , a 5-place twin engine utility amphibian 
was produced for the U. S . Navy and Coast Guard, and fo r the Brit
ish, Brazilian and Portuguese Governments. It was operating success
fu lly in practically every corner of the world. D uring 1945, modifica
tions were made in the hull which improved the water handling char
acteristics, and all ships incorporating this modification were desig
nated G-44A. Starting in February, 1945, \ iVidgeons were licensed 
commercially and until V-J Day were delivered to high-priority 
manufacturers as executive and general utility t ransports. \ i\Then 
priorities were li.fted, deliveries continued on a normal commercial 
basis, and the vVidgeon was one of the fi rst postwar personal planes 
to reach private owners. 

Kellett Aircraft Corporation, Upper Darby, Pa., found 1945- its 
17th year of operation under one management-a year in which it 
attained the peak of wartime production, passed through the critical 
period of contract te rminati ons after V-J Day when all but its ex-
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perimental orders were cancelled and then made important strid~s 
toward conversion of its business by booking orders for several mJ_l
lions of dollars worth of aircraft and non-aircraft products for peace
time uses. During the early months of 1945, Kellett operated ~ight 
plants· in the Philadelphia area on prime and subcontracts for com
bat aircraft parts and experimental helicopter work. In one month, 
deliveries were in excess of $2,ooo,ooo worth of military products. 
This program came to an abrupt conclusion , reflecting the experience 
of the entire aircraft industry, in August and September. During the 
war period, Kellett had produced more than $35,000,000 worth of 
military work, principally aircraft parts for the United. States and 
her victorious allies. 

After the termination of more than $r2,ooo,ooo· worth of pend
ing orders, Kellett proceeded with its experimental contracts calling 
for the production of prototype two-place and multi-place helicopters 
for the Army Air Forces. Even after V-J Day, the larger of the 
helicopters remained a confidential pi·oject, but the Kellett XR-8 
craft was termed by the AAF to be one of the most maneuverable and 
promising of advanced helicopters. The XR-8 incorporated two pairs 
of rotors, intermeshing and rotating in opposite directions. It ' was 
powered by a 245 h.p. Franklin aircooled engine. 

Entering · 1946, Kellett was prepared, through ·an extensive de
velopment program projected over a considerable period into the fu
ture, to translate its experience with experimental military helicop
ters into commercial types. Confident of_ the ability of the American 
helicopter industry to produce useful, practical and reliable heli
copters for transport, survey and other specialized applications, the 
company planned to pioneer in that direction. Kellett also was partici
pating in the Army Air Forces C-82 Packet cargo plane program as 
a subcontractor to Fairchild, producing the complex tail pylon as
sembly in quantity. · 

Lockheed Aircraft Corporation , Burbank, Calif., produced 19,273 
warplanes in the six and a half years beginning in 1939, when it 
started delivering warplanes to the British. In 1945, Lockheed pro
duction was 2,827 planes, including 1,553 P-38 Lightning fighters , 
231 ·P-8o Shooting Star jet-propelled fighters, 26 Model 49 Constel
lation transports, both military and commercial, 466 new Navy PV -2 

Harpoon search bombers and 551 B-17 Flying fortress bombers. 
Experimental and prototype models also were in production, includ
ing a new long-range Navy tran~port and the P2V Neptune, Navy 
patrol bomber. 

After V-J Day, contracts were cancelled for the P-38, military 
Constellations and the PV-2 Harpoon bombers. Exper'imental con
tracts continued for both the Army and the Navy, and the Shooting 
Star, the first jet plane to go into mass production, continued on Lock
heed assembly lines with schedules for delivery of more than 900 
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planes in 1946 and 1947. The Shooting Star had a wing span of 39 
ft. , length 46 ft. 6 in ., height I I ft. 4 in., weight of 8,ooo lbs. empty 
and a service ceiling of 45,000 feet . It was po"' ered by an I-40 gas 
turbine unit de\ eloping a jet thrust of 4,200 lbs. Three Shooting 
Stars were flown across the country from Burbank to New York at 
record speeds on January 26, 1946. Their pilots were Col. Willian1 
H. Councill, Capt. Martin L. Smith and Capt. John S. Babel. They 
left the Army Air Base at Long Beach, Calif., taking off on instru
ments because of fog that hid half the runway. Captains Smith and 
Babel were flying Shooting Stars with standard wing tip tanks hold
ing only 150 gallons each; so they planned to refuel at Topeka, Kans. 
Col. Councill 's Shooting Star had an extra large dropp<l:ble fuel tank 

LOCKHEED ARMY P-So SHOOTING STAR 
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on each wing tip, and this let him carry 400 gall ons more fuel than 
tha~ carried in a loaded DC-3 transport. He took off with 1,145 ga l
lons of kerosene jet fuel. The g ross weight vvas r6,900 pound s. 

"The flight as fa r .as Kansas was very much routine for a ll of t: s," ' 
said Col. Council!. "vVe leveled out at about 35,000 feet , using oxy
gen to supplement our pressurized cockpits. 'N e all wore the regular 
leather summer flying jackets and were plenty warm. It is hard to 
convince yourself that you are fl ying the fas test plane of the Army Ai r 
Forces. T he forward motion seems too effortless to maintain flying 
speed. The clatter of a trainer at 100 miles an hour g ives a g reater 
sensation of speed than the quiet cockpit of tire Shooting S tar travel
ing almost six times as fas t. Unless you keep your eye on the gauges 
all the time and believe your indicated ai r speed, that plane will fool 
you every time. 

"There was no roar of a g ian t engine-only a quiet swishing sound 
which reminded me of coasting downhill in a free-wheeling Packard. 
The super General 'E lectric turbo jet was developing up to 4 ,000 
pounds of thrust just behind my back, but I could ~1ardly hear it . I 
was at susta_ined cruising speed nearly all the way to save on fuel 
consumption. There was no v ibration at a ll. I felt smooth, surging 
power whenever I advanced the single throttle lever slightly ." But 
there was never the quick acceleration that snaps your head back with 
its forward thrust. 

"At first I could not believe the old familiar check points on the 
Great Circle Course as' I noted them on the flight plan. My knee pad 
recorded: 870 miles to La Junta, Colo., in r-:38; 1,020 miles to Garden 
Ci_ty, Kans., in r :55 ; 1,190 miles to Salina, Kans., in 2:09; 1,350 
mlles to St. J oseph, Mo., in 2 :28; 1,475 miles to Kirksville, Mo., in 
2:380; 1,700 miles to Chanute Field, Ill. , in 3:02; 2,050 miles to 
Akron, 0 ., in 3 :34; and 2,470 miles to La Guardia Field, New York, 
in four hours , 13 minutes and 26 seconds, an average speed of 584.82 
miles an hour from coast to coast. 

"Capts. Smith and Babel landed at Topeka fo r what was probably 
the fas test refueling job on record. Fourteen Lockheed field service 
experts were ready with four fuel trucks and a crew of ground men to 
meet and service the planes from any angle of approach. They were 
ready to change an engine if necessary in less than r8 minutes. Com
pletely serviced, Capt. Babel was in the air again four minutes after 
his wheels had touched the ground. Capt. _Smith, who had been 
bothered with a landing wheel door which wouldn't quite close, was 
delayed an extra two minutes w11ile the special crew worked on it. 

"Just aft~r I jettisoned my extra large fuel tanks, I passed Capt. 
Smith climbing out of Topeka. In the vicinity of St. J oseph, Mo., I 
moved up to 41,000 feet. The perfect weather held out until Akron. 
But from there on, I was on instruments most of the way, and hit some 
t\lrbulence when crossmg the All eghenies . In spite of that, I made 
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my highe"t airspeed on that leg' ·hen I approached the rat~ of sound. 
I tartec\ my let do" n from 41,000 feet at Sun bur) , Pa., and buzzed 
La Guard ia at 2,000 feet. My indicator regi tered 6r5 miles an hour 
acros the field. pon landing, I st ill hac\ left 120 gallons o£ kerosene." 

Reconversion of the Lockheed Constellation transport, drafted 
for service \ ·ith the A F \ir Transport Command, was accomplished 
s ,-i ft ly. Designed before the \\"ar for lu:'Cury commercial transport , 
the Constellation wa re-adapted readily to airline use when immediate 
cancellation of \rmy orders after \ -J Day permitted concentration 
on commercial versions. To speed delivery for airline travelers, 
frill were omitted on these fir st reconversions. Later ships included 
all luxury items orig inally planned . D uring three years of wartime test
A) ing, onstellation performance \\"as prov·ed. The hip became the 
first of the postwar liners to g into service. Nine airlines flying 
global routes, announced purcha es of more than roo Constellations 
costing about $8o,ooo,ooo. 

The postwar Constellation, ·Model 649, ca rried 6o passengers and 
a crew of six. Its wing spread was 123 ft. length 95 ft. r in. , fuselage 
height r8 ft. 8 in ., tail height 23 ft. 8 in ., crui sing speed on 6o per 
cent of power 300 m.p.h ., maximum range 5,000 miles, and over 3,000 
miles with eight tons of payload. It was powered by four \i\l right 
Cyclone engines, each with a take-off rating of 2,500 h.p. 

< "' tt 11<1 .. I._.,. ,. .. ~ 
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LOCKHEED CONSTELLATION 

On the secret list, Lockheed was developing a still larger Constella
tiOt~ for the Navy and Lockheed had un.der development the Saturi1 
regwnal transport, a twin-engine, 14-passenger airliner designed for 
feeder line service. Lockheed also was experimenting with a private 
plane, but did not intend to put it on the market until the company 
was assured that it had developed an outstanding .aircraft for pr~vate 
owners. 

One of Lockheed's important contributions to victory was the P-38 
Lightning fighters, of which 9,923 were delivered to the Army Air 
Forces in 18 successively improved versions. The Lightning was 
used in all AAF combat zones as both high and low altitude fighter, 
escort, bomber, interceptor, photo reconnaissance,' high altitude pre
cision bomber, tank buster, ground strafer, smoke screen layer, and 
ro~ct~rr~~ , 

The Lockheed Navy P2V Neptune patrol bomber was a twin
engine, long-range plane designed for fast speed over great distances. 
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It had a speed of about 300 m.p.h . and a ma....Umum range of 4,500 
miles. It ca"rried 8 ooo lbs. f bomb , or huge ae rial rockets. Wing 
rockets and machine guns co\ ered every angle of the plane. It 
carried a ere>' of seven. 

L uscombe A irplane Corporation, until -J Day, manufactured 
a ll metal elements fo r milita ry aircraft at its three plants in Trenton, 
N. J. - fore than zo such element were produced in large quantities, 
including bomb-bay doors and air coops fo r the Grumman Avenger, 
fuel tanks for the Curtiss Commando, rudders and ammunition boxes 
for the Grumman Hellcat. ymbolic of its e..-xcelleoce in meeting these 
war demands, Luscombe was awarded the ' rmy- avy E. E arl) 
in 1945, Luscombe had acquired 700 acres of land at Dallas, Tex., 
and made plans fo r erection of a modern plant covering more than 
1oo,ooo sq. ft. Ground was broken fo r the plant · in July, and in a 
short space of time the company was able to resume prewa pro
duction of the Silvaire line of all metal civi lian light planes. Silvaires 
were rolling off the assembly line of the Texas plant in September. 
More than soo persons were employed at the new factory. By the 
end of 1945, output had reached three planes a day and production 
was reported to be .on a constantly upward trend. 

LUSCOMBE SILVAIRE 
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The Luscombe 8A Silvaire was a two-place, side-by-side, all 
metal, high-wing monoplane powered by a 65 h.p. Continental air
cooled engine. It had a top speed of IIS m.p.h. , crui sing speed ros 
m .p.h., and landing speed of 40 m.p.h. With two persons and 55 lbs. 
of baggage, the plane carried sufficient fuel for more than three and a 
half hours of flight at cruising throttle. It had a stated rate of climb 
of approximately 750 ft. per min. with full load, and a ceiling of 
r s,ooo ft. Early in 1946, Luscombe also was engaged in tooling 
fo r an 85 h .p. Silvaire, and its experimental department was engaged 
in several new models ranging from one to four-place planes. 

McDonnell A ircraft Corporation, St . L oui s, Mo. , clim~"'<ed its 
long Jist of contributions to the war effort by design ing and p roducing 
th e first all-jet plane fo r the U . S . Navy. It was the FD-r Phantom 
which vvas carried on the secrecy list until after the war. The 1 avy 
described it as follows: Already extensively flight-tested , the FD-r 
had a service ceiling of well over seven miles and was the first Navy 
fighter to attain speeds in excess of sao miles an hour. Primarily de
signed as an interceptor, it had an extremely high rate of climb and a 
range of approximately r,ooo miles. It was a significant milestone in 
the hi story of Naval Aviation as· it opened the field of carrier operation 
to the all-jet interceptor. Power for the P hantom was furnished by 
twin axial-flow Westinghouse turbo-jet engines built into the wing 
roots. The engines, which were of exclusively A merican design, con
tained no long scoops or ducts. For conditions where take-off assist
ance was needed, either standard carrier catapu1ts or J ATO units 
could be used. 

Built of light aluminum alloy, polished to glass-like fin ish, the 
FD-r presented only slight resistance to the air it passed through . 
The Plexiglas cockpit canopy, set ahead of the engines, resembled an 
elongated bubble. All rivet heads were set flush, and the tricycle land
ing gear was completely enclosed when retracted. Total weight with 
full combat load was less than ro,ooo lbs. A single-seat, low-wing 
monoplane of conventional monocoque design, the P hantom had a 
wing span of approximately 40 ft. T he wings fo lded electrically, and 
when rigged for stowage the plane was only r6 f( \vide. Rocket 
devices and auxiliary belly fuel tanks could be dropped in flight. 
Despite its high top speed, the new plane had a landing speed com
parable to that of conventional carrier-based fighters, and could take 
a flight-deck "wave-off." A rmament, as the FD-r was designed , con
si sted of standard fighter armament mounted in the nose. The XFD-r 
was thoroughly flight tested and additional planes for further experi
mentation· and service testing were to be delivered soon. 

During the war, McDonnell produced about seven million pounds 
of airframe, largely qn subcontract and including tens of thousands of 
control surfaces, cowlings, pressurized sections, anti-drag ring cowl

. ings, more than 59,000 pieces of gun turret parts for the Liberator, 
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pre urized ections tor the B-29 and nea.rly 6o,ooo parts fo r Douglas 
planes. The T -zr bomber-trainer \Yas manufactured by fcDonnell 
in its 1\Iemphis plant. The company also performed engineering 
services in connection with fi ·e other war planes of diffe rent manu
facture rs. 1\IIcDonnell designed and built the XP-67 bomber destroyer 
and th e XFD-r jet fighter which wa the prototype of the P hantom. 
McDonnell worked fo r some time in the field of guided missiles . 
. mong them was. the r,ooo-pound, self-propell ed, armor-piercin~ 
bomb fl) ing by radw control at a speed of more than 6oo m.p.h . as It 

McDONNELL NAVY FD-r PHANTOM 
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sought its target. The bomb, named the Gargoyle, was developed 
after more than a year of experimentation by the N avy and M cDon
nell A ircraft. 

The war proved the necessity for pinpoint accuracy in the bomb
ing of ships and ground installations and gun emplacements. From 
high altitudes it was difficult to make direct hits on targets of that 
type even with the fin est of bomb sighting equipment. V ariations in 
cross winds, surface winds, or evasive action taken by ships could 
cause misses by even the most accurately dropped bombs. L ow level 
or dive-bombing eliminated some of the difficulties, but it fo rced the 
pilots to fly well within the range of enemy anti-aircraft fire and 
exposed them to considerable personal danger. The Navy fo resaw the 
requirement for some type of missile which could be launched from a 
carrier-based airplane at such an altitude or such a distance from the 
target as to minimize the danger to the pilots and still could be relied 
upon to score hits with the pinpoint accuracy required . The Navy 
Bureau of A eronautics studied this problem at considerable length, 
and came up with the spedfication for a bomb-carrying glider capable 
of being guided in flight by special remote control equipment. It was 
specified that thi s glider or aerial bomb must be capable of high 
speeds and have adequate control response so that the pilot, after 
launching it, could make corrections in its flight path and guide it to 
the target. The Gargoyle was the result. It was decided that a rocket 
type propulsion would be included which would be fired after release 
from the parent airplane and which would speed the aerial bomb up 
to the velocity required and push it out ahead of the airplane, so that 
visual contact could be maintained by the pilot. To assist the pilot in 
maintaining visual contact with the bomb, a powerful flare was placed 
in the aft fuselage of the Gargoyle, the flare being timed to start after 
release from the parent airplane. The flight of the aerial bomb was 
further stabilized by the incorporation of a system of gyroscopes. The 
gyroscopes or automatic pilot stabilized the flight against gusts or 
changes in attitude and held the missile on a straight fl ight path. The 
pilot, by radio control, changed the settings of these gyroscopes to 
effect changes in the course required to hit the target . The structure 
of the Gargoyle was designed to withstand ex tremely high speeds and 
to withstand the loads imposed by maneuvering at these speeds. The 
Gargoyle could carry either a general purpose bomb or a semi-armor
piercing bomb to provide for flexibility in use against various targets. 
It had a wing span of 8 ft. 6 in. and an overall length of ro ft . r Yz in. 
A normal tail arrangement with vertical.and horizontal surfaces would 
make it impossible to attach· the Gargoyle under the fuselage of an 
airplane because the vertical tail would interfere. For this reason the 
V-tail was chosen for the Gargoyle so that it could be nestled up tight 
under the bottom of the fuselage of a carrier-based airplane without 
this interference. The V -tail provided both directional and altitude 

'· 



iERIC IRCR FT- \ h. A D PO T - R 345 

control, both ur faces operating together for altitude, or " pitch" con
trol, and operati ng differentially for directional control. I t appeared 
that the Gargoyle would be most useful in accurate bombing of small 
ta rgets. It was the fi rst in the line of development by the avy of 
mis. il es to make possible pinpoint bombing of targets at less risk to 
pilots. 

Befo re the war, the t raining of anti-aircraft gun ners was accom
pli shed by practice fi ring against cloth leeves which were towed at 
some distance behind an airplane. In the early stages of the war, it 
'~'as reali zed b) our armed forces that thi type of gunnery practice 
was not representati e of all of the ' a r ious types of attacks that could 
be made by a ircraft. F or this reason it was felt ·that the development 
of a ta rget for use in gunner practice which could be made to simu
late all types of air attack was imperative. T he rmy ir F orces and 
the Navy Bureau of Aeronautics '' orked with a number of contractors 
and developed small target ai rcraft wh ich were ca1 able of flying under 
their Ov\ n power and capable of remote control by radio. These small 
target aircraft, called " Drones," could be flown and controlled by a 
ground stationed observer and made to simulate high level bombing 
runs, dive-bombing attacks, low le\ el torpedo r uns, and most of the 
other tactical methods employed by enem) aircraft. \"'ith the progr ess 
of the war, the speeds. of enemy ai rcraft increased, and it became 
apparent that target Drones ~ hich ' ·auld operate at higher speeds 
and with general improvement in performance ~ere necessary. VVith 
the introduction of "Kamikaze" attacks 01' suicide attacks' by the 
Japanese, it also became apparent that a target p rone which presented 
a good target directly from the front "' as necessary. It was further 
recognized that Drones of sufficient size and performance to enable 
them to be used fo r aerial gunnery practice, in air to air fi ring, would be 
ex tremely useful. O ur pilots and aircrew gunners would benefit from 
practice against these realistic targets. 

vVith these requirements in mind, the avy worked together with 
M cDonnell Aircraft in the development of a somewhat larger, heavier, 
and higher performance target Drone. The result of thi s work was 
the KDD-r aircraft, called the K adydid. The power plant chosen for 
the K DD-r was a resonating jet engine of the type used by the Ger
mans in the "buzz bomb." This type of power plant was extremely 

· simple and of light weight. It could be manufactured very inexpen
sively. The power plant was approx imately 7 in. in diameter and 6 ft. 
long. It produced roughly the equivalent of 45 h.p. at the speeds at . 
which the target operated. The jet engine also was designed, devel
oped, and tested by McDonnell Aircraft working in conjunction with 
the Bureau of Aeronautics. F or flexibility in operation, provisions 
were made fo r launching the K adydid either from a catapult or from · 
a cari-ier-based airplane in flight. It was so designed that it could be 
suspended from a conventional bomb rack-thus enabling the control 
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or parent airplane to take the Kadydid to the firing area 'at sea and 
release the target. The target carrier then became the target control 
or parent plane. The V -ta il configuration was chosen for the same 
reason that it was chosen on the Gargoyle-to provide clea rances on 
an airplane carrying it and, in addition, to simplify the power plant 
arrangement. The Kadydid was provided with a parachute packed 
under the forward hatch, which could be released by radio signal. 
When the parachute was released, the j et engine was turned-off auto
matically. The Kadydid then floated dovvn to earth on the parachute, 
and was recovered for future use. It had a wing span of I2 ft. 2.6 in. 
and an overall length of I I. I ft . The speed in level flight was in excess 
of 200 m.p.h. , and it could be increased at some expense in range and 
endurance. It was designed for an endurance of 40 minutes and could 
simulate during flight all maneuvers normally performed by enemy 
aircraft. Drones of the Kaclycl icl type proved most useful during the _ 
war, and they were to be used in peacetime to assure that our gunners 
were the best trained in the w.orld . 

McDonnell Aircraft also was doing development work on four
place personal airplanes and utility twin-engine helicopters. 

The Glenn L. Martin Company, Baltimore, :Mel., \vhich during the 
war had produced many different types and models of aircraft for the 
air forces of the Army and Navy, had an expanding postwar program 
for development and production of new planes for the Services and 
the airlines. 

The beginning of the last year of war _had found Martin 's Balti
more and Omaha plants engaged in production on four major war 
contracts, PBM Mariners and the JRM Mars at the Baltimore plants, 
both for the Navy; and B-26 Marauders at Baltimore and B-29 
Superfortresses at Omaha f"or the A rmy Air Forces. Production of 
power-operated turrets for use on Marauders, Liberators, PV 2s, 
Havocs, RAF Lancasters and other planes had topped 40,000, mak
ing the Martin organization the leading supplier of this type of equip
ment. The Marauder contract was completed in March, I945, be
cause the AAF had enough of those planes to complete the E uropean 
campaign, clue to the remarkable loss ratio Qf the Marauder-less than 
one-half of one per cent-and, too, because the medium bomber was 
not especially adapted to Pacific warfare. The planes needed there 
could be reassigned from the European theater. 

Production on a reduced order of .PBM Mariners patrol bombers 
for the Navy continued throughout I945- At the same time, produc
tion on the first of the giant 72)0-ton JRM Mars flying boat was 
nearing· completion ; and on July 2 I, the Hawaii Mars, fir st of the line 
of 20 was launched with full Naval ceremonies at Martin's Strawberry 
Point seaplane base. During I945, four more Mars were turned over 
to the Naval Air Transport Service to complete partially the reduced 
Navy contract of six. 
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Shortly after V -J Day, which brought about military contract 
cancellations and reduced employees from s- ,ooo to about 13,000, 
Martin engineers directed their efforts to finishing the design of the 
ne\\ Model 202, a 40-passenger lux ury airliner with the optional in
stallation of auxiliary exhaust jet propulsion, '' hich 1artin had pio
neered in 1939 on the B-26 Marauder. Designed from information 
culled b) Martin field representati ·es who surveyed the executive and 
operations personnel of the largest airlines, the Model 202 went into 
tooling and primary production immediately on orders, which at the 
end of 1945, totaled more than $3r ,ooo,ooo from five of the leading 
a irlines for 155 of those new twin-engine transports. The Martin 202 
was designed fo r domestic airline operations. It was a low-wing 
passenger-cargo transport designed fo r maximum speed of 306 m.p.h. 
and cruising at 270 m.p.h. J et propulsion as an auxiliary would add 
20 m.p .h. Its \·ving area \\'as 86o sq. ft., length 71 ft . r I in_ and height 

GLENN L. MARTIN 2 02 AIRLINER 
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25 ft. Its wing spread was 92 ft. 9 i.n., its gross weight was 34,300 
lbs. It was designed for a crew of three-pilot, co-pilot and a hostess. 
It could be equipped to carry 40 passengers. The 202 had a h!nged 
door which dropped from the bottom of the engine nacelles. \Vhen 
it was lowered, a single step fitted into brackets and converted the • 
floor into a working platform from which all oil pressure and fuel sys
tems as well as fuel mixing equipment could be adjusted and in
spected. A large reduction in the time necessary for ground servicing 
was made possible by a removable panel installed in the firewall be
tween the engine and the wheel well. This panel made all engine ac
cessories readily accessible to the mechanic. Another feature was the 
equipment arrangement in the under-floor plan of the fuselage directly 
beneath the passenger cabin. This space vvas divided into three sepa
·rate compartments, each of which was reached from the bottom by an 
individual door in the outer skin. In addition to being lighted, equip
ment in each of the compartments was conveniently arranged 011 a 
relative basis so that all work on one particular type could be com
pleted in one of the three sections. To airlines purchasing the Model 
202, the Martin organization proposed a new service project in which 
the major overhaul work would be done at the company's plants 
where special facilities would be installed. This plan eliminated the 
necessity of each airline having extensive ships, parts, supplies and 
mechanics for heavy work. In addition Martin planned to build sev
eral ships and maintain them on a "stand-in" status, to be turned 
over to the airline on " lend-lease" when a ship had to be brought in 
for overhaul. · , 

Martin also had an order for 35 M9del 303 transports designed to 
meet specifications of United Airlines. United planned to create a 
"world's first fleet of 300-rrrile-an-hour twin-engine planes having 
pressurized cabins for low altitude comfort at high altitudes." Other 
new features were jet thrust augmentation for extra speed, heat de
icing for the wings and tail and electronic automatic pilots for use in 
automatic instrument landings, as well as in regular airway operations. 
United's order called fo~ 35 of the planes at a cost of approximately 
$9,ooo,ooo, with an option to purchase an additional 35 planes. 

With an eye to future overseas operations, the Martin organiza
tion announced design of a larger Mars. The new proposed double
decked ship was scheduled to have ultimately a gross weight of 820 -
tons, as compared to the 720 ·-ton weight of the Navy's JRM Mars. 
An important feature of the air giant was that fully 52.5 per cent of 
its gross take-off weight would be devoted to useful load in the cargo 
model. The proposed passenger version was to have a useful load of 
48.1 per cent. 

In November, 1945, Martin completed for the Navy the XPBM-
5A, the largest amphibian airplane ever built. A. modification of the 
P BM Mariners, the huge 30-ton amphibian was specifically designed 
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[or u e in areas where climatic conditions are quick-changing and 
exceptionally hazardous. The amphibian utilized a new tricycle land
ing gear of Martin de ign, the main \ heels making a I8o-degree turn 
t r ' st in the ide of the hull and the forward wheel folding into the 
no e hull area. 

The be t features of the Martin :Mariner w~re retained through
out the new amphibian. The flight deck and tail assembly" ere identi
cal with the PB f-,.. · the hull section forward where the landing gear 
wa located, had been completely redesigned, with bulkheads rein
forced to carry loads, new flo~ r frame and tr nger beams. The land-
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ing gear was so constructed that the main wheels opera ted on a sing le 
steel trunnion . Hydraulic power hoisted as well as lowered them, and 
they automati"cally operated into a locked position. Although the new 
gear was exceptionally strong, its weight plus that added by the con
sequent hull redesign, had increased the total weight of the ship on ly 
4,500 lbs . W ith this addition, the airplane had a g ross take-off weight 
of only 64,~00 lbs. on land and 56,ooo lbs. on water. 

O ne of the latest Martin developments was the BTi\11 Mauler , a 
Navy torpedo-bomber designed fo r operations off the new large air
craft carriers of the M idway class . It was a heavy, long-range multi 
purpose plane which the Tavy pronounced the most power ful sing le
place plane of its type. Its level flight speed was over 350 m.p.h. , 
maximum range over 1,700 miles, 4,000 lbs. of bomb or rocket load, 
or alternate load of one torpedo with bombs or rockets. It was built 
to withstand vertical dive speeds of more than 500 m.p.h . 

Meyers Aircraft Company, Tecumseh, M i'ch. , had a wartime pro
duction of numerous welded, machined, and sheet metal assemblies 
for various prime contractors manufacturing the A rmy CG4-A g lider. 
In addition to this, Meyers manufac tured spare parts, such as gas 
tanks, fairings, oleo shock struts, welded tubular structures, and other 
aircraft components fo r naval aircraft. fiundreds of 2,200 h.p . motor 
mounts also were fabricated at the T ecumseh factory. T he company's 
war activities were brought to a successful conclusion before the end 
of 1945. During the war, in addition to the parts mentioned above, 
the company had manufactured three models of Meyers trainers, the 
OTW, OT vV- 145, and the OTW-r6o for use on the Government 
pilot training program. Large quantities of vari ous assemblies used 
on Link trainers also were produced. Early in 1946, two new models 
of personal type planes were under construction. O ne was a low-wing, 
twin-engine executive type airplane, and the other a single-engine, 
low-wing personal type plane. · 

North A merican Aviati on, Inglewood, Calif. , a t th e end of the 
war was in production on the latest versions of th ree ai rcraft of its 
own design which had been rolling from assembly lines when J ap 
bombs fell on Pearl Harbor. vVith wartime refinements and improve
m ents, the AT-6 T exan trainer, B-25 Billy l\ll itchell bomber and P-51 
Mustang fi ghter still were being produced for the armed fo rces a t 
the war's end. North Ame1:ican Aviation had been called upon to 
keep three different types of planes in continuous production through
out the war. The latest trainer, the AT-6F and S N J , and the P-5rD 
Mustang were in pros! uction at Dallas, T ex. , the B-25H and B-25] 
and P B J- r were being produced a t Kansas City, K ans., while the 
parent plant adjacent to Los A ngeles M unicipal A irport was con
centrating on the P-5rH M ustang. 

R eady for quantity production at the West Coast plant, following 
successful tests of experimental models, was the unique and versatile 
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P- _ T win M ustang, the world's fi rst twin fuselage military a ircraft. 
T he Dallas plant also \\"as \\" inging into production on the Fair

chil d C-8- Packet cargo plane {or the \nny A ir Forces \\"hen the wa r 
·~nded . Starting preliminary work in J anuary, I945, the plant rushed 
its tooling program to conclusion in time to complete and fly the first 
" fl ying boxcar" on ugust 3 just 30 days ahead of schedule. A t the 
K ansas plant, a remarkable tooling job also was done for production 
oE another compan) 's de ign, the Lockheed P -80 Shooting S tar jet
propell ed fighter. T ooling was 8o per cent complete, the fir st air
plane 78 per cent complete, and detail parts were in production when 
the \rmy ir Forces cancelled the contract on lVIay 26, 1945. The 
tooling programs at the Dallas and Kansa plants were carried out in 
the midst oE high speed production. In January, I945, the Kansas 
plant reached its peak production with 3I 5 planes turned out in 23 
'working days, plus an equivalent of 20 more in spare parts. 

North American's v\ est Coast plant set a national production 
record in J anuary, I945, fo r a single type ai rplane from one plant by 
production of 57I M ustang P -51 fi ghters during the month. The C-82 
Packet produced at Dallas \Yas the fourth type of plane built in the 
T exas fac ilities, marking the fourth complete tooling program car
ried out from the time the plant opened in March, I941. Besides the 
AT-6 T exan, P -SI Niustang and C-82 in production at the war's end, 
the Dallas plant previously had produced the B-24 Liberator. 

\ iVith Japan 's surrender, North American Aviation ceased opera
tiOns in K ansas City and Dallas and returned those facilities to the 
Government. A ll operations again were centered at the company's 
\ i\ est Coast plant, where the P-SI H was in production until Novem
ber. It was supplanted by the P -82 T win 'Iustang, while tooling, 
engineering and research work continued on five secret type airplanes. 

With completion of the P -5IH program, North A merican had 
built I5 ,302 fighters since the start of the national defense program 
in July, I940, 1·epresenting I4. I per cent of all the fighters produced 
in the U nited States during that period. North American also pro
duced I0,784 B-25 M itchells and B-24 Liberators during this time, 
II. 2 per cent of the nation's bomber production, and I5,II 7 AT-6 
T exans, 25.8 per cent of all the trainers built in the U nited States for 
the corresponding period. From the start of the national defense pro
gram until cancellation of war .contracts, North American Aviation 
produced 4I ,203 trainers, fi ghters and bombers, more than 13.6 per 
cent of the total produced in the U nited States during that period. 

That the start of 1945 found the armed forces "over the hump" 
in aircraft requirements vvas indicated by the gradual decline in air
frame pounds for the first six months compared to I944· After peak 
production ·in January, I945 , production schedules were tapered 
g radually. During the first six months, North A merican produced 
49,974,327 airframe pounds compared to 67,319,346 for the corre-
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sponding period of 1944. Continued production efficiency during 
1945 brought renewals of A rmy-Navy E- Awards, and the company 

. ended th e war with a total of nin e separate awards o r renewals fo r 
the three plants. 

During the year , Mustangs became part of neutral Sweden's air 
force when the U. S. A rmy sold 50 P-51s to that country, while pro
duction of the fighter was started in Australia by the Commonwealth 
Aircraft Corporation under a licensing arrangement. A t Dallas, a 
limited number of Mustangs were modified for training purposes at 
the requ~st of the Army Air Forces, the first front line single-seater 
plane adapted to dual instruction. The two-place version was desig
nated the TP-5r. 

Developed in cooperation with the Air Technical Service Com
mand, North A merican designed a standardized armament control 
panel to eliminate operational errors and confusions, and to give pilots 
instant mastery over the armament in all types of pursuit planes. 

'With the switch of all hostilities to the Pacific, Mitchell bombers 
and Mustang fighters continued to play a leading role in the a·erial 
war against the enemy. The eight-gun nose version· of the B-25H 
was thrown into action, and U. S. Marine Corps pilots surprised the 
Japs by adapting the PBJ to night fighting, with deadly results. Mus
tangs scored another first in April vvhen they raided Tokyo from Iwo 
Jima, the first land-based fighter planes to strike the J ap capital. 
From Iwo, the Mustangs ranged far and wide, escorting the B-29 
bombers and bombing and strafing enemy installations. 

Development of the P-51H represented the ultimate in refinement 
of the Mustang, first fighter designed on the basis of World War II 
combat experience. Radically different under the skin, the P-51H had 
greater range, ceiling and speed than its predecessor, which had won 
recognition as one of the world 's fastest propeller-driven airplanes . 
North merican , engineers reduced Mustang weight 700 lbs . in 
the H model, and at the same time strengthened the plane 10 per 
cent throughout. The engine mount alone was 40 per cent lighter. 
Aerodynamic improvements made it possible to boost the effective 
combat range 37 per cent without adding to the fuel load . · The power 
plant was devel oped a round a Packard-built Rolls-Royce V -1650 
engine, utilizing a fuel inj ection pump and a new four-bladed Aero
products propeller. 

In November, 1945, North American announced the P-82 Twin 
Mustang, the world's first twin fuselage military airplane. Designed 
for ultra long-range duty, the P-82 could be . adapted as a light 
bomber, attack bomber, escort, photo reconnaissance or night fighter. 
Carrying a pilot in each fuselage, the plane was joined by the wing 
and horizontal stabilizer. It could fly at over 475 miles an hour and 
had a combat range of over 2,500 miles carrying its full armament. 
Its ceiling was 45,000 ft. Powered by two Packard-built 12-cyl. 
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V -1650 Roll s-Royce engines each generating 2 ,200 h.p., the Twin 
lVIustang had full feathering, four-blade r\eroprocluct propeller . 
unique feature was the fou r-wheel landing gear arrangement of two 
main gear assemblies and tv\ o steerable tail wheels. 

The Twin lVI ustang's armament was six .so-cal. machjne guns, 25 
rockets and four bombs. The six guns were in the center wing section. 
The five rocket launching racks could carry five rockets each. Each of 
four bomb racks, one .on each outer wing and two on the center wing 
section, could carry a 1,ooo-pound bomb. A special shackle in the 
center wing section could carry a nacelle of eight .so-cal. machine 
guns, a 450-gallon droppable fuel tank camera installation or radar 
equipment. T he T win M ustangs wingspread was 51 ft. 3 in .; length 
38 ft . 3 in .; height 13 ft. 8 in . ; total wing area 408 sq. ft .· weight 
empty 14,350 lbs. 

North A merican had in use a new alti tude-pressure chamber, 
one of the largest in the aircraft industry. \ 1\Tith th e T ,vin lVIustang 

_j.jl-
i_J_i 

NORTH AMERICAN P-82 TWIN MUSTANG 
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in production, and five secret type airplanes in development stages, 
the company embarked on the most extensive engineering and research 
program in its history. Capable of creating any kind of climatic condi- . 
tion, the new chamber provided test facilities for future aircraft :with 
vast improvements in speed, altitude and . performance, and radical 
changes in design. 

North American Aviation entered the personal airplane field in 
April, 1946, with the Navion, an aU-metal, 4-place airplane, with 
dual controls, a full vision canopy and a power retractable tricycle 
landing gear with a 20-degree steerable nose wheel for easy handling 
on the ground. The Navion had a wing span of 33 ft. 5 in. , length 
27 ft., height 9 ft., weight empty 1,551 lbs., gross weight 2,570 lbs. 
with useful load of 1,019 lbs. The useful load included 10 quarts of 
oil and 40 gallons of gasoline in the two 20-gallon pressed steel wing 
tanks. It was powered by a Continental aircooled 185 h.p. engine. 
Its top speed was about r6o m.p.h., cruising at about 150 m.p.h., with 
maximum range about 700 mi. Its take-off run was 695 ft. and its 
climb about 830 ft. per minute. The stalling speed was about 53 
m.p.h. and the service ceiling approximately rs ,6oo ft. Landing 
at approximately 54 m.p.h. with 40-degree flaps, the Navion used a 
6os-ft. ground run. 

The Navion featured a new and specially designed wing providing 
good aileron control at low speeds when approaching the stall. The 
root sections of the wing were the first to stall, eliminating tendency_ 
to roll, and maintaining good aileron control up to and through the 
stall. An up-in-the-middle curvature of the wing tip sections further 
reduced any tendency of those sections to stall first. This was designed 
to provide a smooth and gradual flow of air over the wing tip section, 
avoiding the abrupt "bend" in the conventional wing. 

Taking into consideration the personal pilot's desire to fly any
where on pleasure, sports or business, North American installed a 
large nose wheel to eliminate difficulties normally encountered on 
rough field landings and take-offs. The Navion's interior was designed 
to provide comfort, luxury and styling for four passengers. The 
ventilated enclosure under the sliding canopy was 43 in. wide, and 
had the roominess and appointments of a luxurious automobile in
terior. The individual front seats were adjustable, and the back ·seat 
could be removed to accommodate 435 lbs. of luggage in 46 cu. ft. of 
space. Access to the luggage compartment back of the rear seat, 
which carried So lbs. of lugg~ge, was from the cabin interior. The 
luggage compartment was covered when the canopy was closed, 
providing a convenient shelf for hats and small parcels. The passenger 
enclosure was the widest part of the semi-monocoque fuselage, which 
was constructed as a single unit. From the canopy, the fuselage 
swept gracefully into the tail group. A dorsal fin was £aired into the 
vertical stabilizer to provide greater flight stability. The elevator and 
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horizontal stabilizer assemblies were interchangeable, left and right, 
and the rudder had a trim tab adjustable on the ground. II hinge 
point contained ball bearings, and all surfaces could be removed 
easily. 

Design and construCtion of the Navion accented accessibility and 
lo\\· maintenance cost. The monocoque engine mount vvas structurally 
pa~t of the fuselage, eliminating the conventional.steel tubular design. 
Any part of the six-cylinder enrrine could be reached easily for in
spe~ti on or repair. The Standard l\llodel was equipped with a Delco:
l,emy electric starter, navigation lirrhts, flight and engine instruments 
for contact flying, and .variable pitcJ1 propeller. Th~ Navion's surface 
control system was of the pulley and cable type, w1th dual wheel and 

~------~~01--------~ 
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pedal controls for the pilot and co-pilot. The co-pilot's controls could 
be removed easily and quickly, so the _right front seat could accommo
date a non-pilot passenger. The rubber-mounted instrument panel 
was designed so that the basic instrument arrangement would not be 
altered radically when additional instruments for n ight or instrument 
flying were installed . Designed and constructed fo r practical use in 
all types of personal flying, the N avion interior offered possibilities 
for wide and diversified uses of the airplane. Through removal of the 
rear seat and the right front seat, additional space could be obtained 
for farmers, salesmen or sportsmen desiring to use most of the space 
for heavy and bt~lky loads. The· luggage compartment could be con
verted to .carry photographic equipment for aerial surveys, or equip
ment for any other special purpose. 

Northrop Aircraft, Inc., Hawthorne, Calif., delivered the last of 
its production order of P-6r Black Widow night fighters in January, 
1946, and continued development work on secret ~11ilitary orders, at 
the same time carrying on important conversion and reconversion 
work on various types of passenger and cctrgo planes. The Black 
Widow had won lasting fame as one of the most deadly combat planes 
of the war, and the Japanese pilots feared it as an avenging angel 
whenever they encountered the night fighter over the vast battle fronts 
of the far Pacific. The Black Wi·dow had a wingspread· of 66 ft. , 
length 48 ft. 9 in., and a crew nacelle 33 ft. IO in. long and only 49 
in. wide. It was powered by two Pratt & Whitney 2,000 h.p. Twiry 
Wasp engines. Its armament consisted of 20 mm. cannon and in a 
revolving turret four .so-cal. machine guns or other combinations 
fired by remote control. It had a high speed and exceptionally long 
range, and could stay t}p over enemy territory for hours searching 
for bombers. 

Speed, maneuverability, heavy firepower and the "eat's eyes" im
parted by radar in the midnight skies, made the big and powerful 
pursuit ship a formidable adversary on the western front as well as in 
the P,acific. Hundreds of Nazi and Japanese planes were reduced to 
junk heaps by the "black magic" of the ·widow, which was the first 
plane specially designed for the job of night-fighting. Enemy sup
plies, installations and mobile equipment flamed into ruins under 
her .so-cal. machine guns· and 20 mm. cannon, and long troop 
columns were broken up by the onslaught of the savage night fighter, 
which also blew up many ammunition trains. · 
' As the invasion army slammed hard at German forces in France, 

Black Widows went along-striking at enemy mechanized convoys, 
troop columns, supplies and aircraft. They ranged. into Germany at 
night and struck down enemy raiders over Allied lines. The deadly 
results were recorded in news dispatches after D-Day, which credited 
Black Widows with being "largely responsible for 239 Ger·man planes 
destroyed and 209 probables." Junkers 88s, FW-nos and Messer-
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schmitts alike were prey for the Black Widows whjch showed them
selves capable of destroying an) thing in the air-including the lethal 

erman buzz I ombs that were sped across the channel toward Eng
l;;md. The spectacular night fighter was u ed effecti ely .in defense and 
intruder missions. V hen von Rundstedt gathered his forces and 
pounded a sal ient through the \llied lines late in 1944, Black Widows 
were credited J rom unofficial sources at the front with having had a 
large share in the job of hammering back the bulge. It was described 
a a "holiday of hell ' when the P-6Is swarmed over the break
through area to dissipate aerial strength mustered by the enemy. 

Meanwhile, the Black Widow was earning the re pect of pilots in 
the South Pacific, where it was eminently successful in driving off 
Jap bombers which had been keeping them awake night after night. 
T he night fighters knocked down twin-engine-enemy bombers which 
were raiding Biak and Owi islands ; sma heel J ap attacks on the B-29 
Super fo rtress bases on Saipan; broke up J ap attempts to sink Ameri
can shipping participating in the Philippines invasions. 

Northrop A ircraft's total '~ ar production included 674 Black 

NORTHROP ARMY P-61 BLACK WIDOW NIGHT FIGHTER 
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Widows, 24 N3PBs, 400 Vengeance dive-bombers, 1,309 sets of tail 
surfaces, 1,291 sets of nacelles and cowls fo r P BYss and 44,832 
cowls and 25,068 nacelles for Flying Fortre ses. 

In order to maintain the staff which had become exceedingly pro
ficient in production techniques of aircraft and light metals, I orthrop 
diversified its activities; acquiring two subsidiaries, Northrop 
Gaines, Inc., manufacturers of industrial wheel s and materials han
dling equipment, and Salsbury Motors, Inc. , producing 6 h.p. gasoline 
engines, automatic clutches, variable speed transmissions, scooters 
and turret trucks. Another affiliate, Northrop-Hendy, Inc., was 
owned jointly in equal shares by N orthrop and Bechtol, McCone 
Corporation. 

One of the Northrop wartime developments applicable in postwar 
aircraft was the Northrop retractable aileron, described by the 
company as follows in part: "It was designed to incorporate in the 
Black Widow full span flaps which made it possible for the· plane 
to land at slow, safe speeds on small landing strips under conditions of 
extreme low visibility, and to give the Black Widow, which was as big 
as a medium bomber, an unusual degree of mari.euverability. The 
retractable aileron system of the•Black Vl/idow was a combination of 
the conventional type and four 'retractable aileron' panels linked to 
the aileron control system. These panels worked in unison with the 
ailerons . The entire system was controlled by the wheel in the 
cockpit. Roll was induced almost entirely by the retractable ailerons. 
Under flight conditions, there was an opening moment on the re
tractable ailerons. Were it not for the small conventional ailerons 
whi~h were linked lo the retractable ailerons, this opening moment 
would be translated into a disposition to over-balance. In other words, 
once the whe~l was nioved from. the neutral position, the retractable 
aileron would tend to continue its travel out of the wing until fully 
extended. There was, naturally, a trailing moment on the small con-: 
ventional aileron. This trailing moment was just great enough to 
overcome the opening moment of the retractable ailerons and to impart 
'feel' to the system. As the speed of the airplane increased, the open
ing moment on the retractable ailerons and likewise the trailing mo
ment on the conventional ailerons were increased. The trailing mo
ment on the latter increased at only a slightly greater rate than did the 
opening moment on the retractable ailerons. As a consequence, con
trol forces did not increase with speed in anywhere near the same pro
portion as did the forces of ordinary aileron systems. At high speeds, 
because of the fact that less force was required, the control could be 
moved more quickly and, hence, a more rapid rate of roll attained 
than was possible with the average conventional system under the 
same circumstances. At slow speeds with the flaps up, the effective
ness of the retractable ailerons was equal to that of the usual system. 
However, with the flaps down, effectiveness (as expressed in terms 
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of rate of roll with full a ileron defl ection ) was approxim ately 40 per 
cent g reater than that of the a\ erage conventional installation. In 
addition, the retractable ailerons retained effectiveness down to and 
past the stall. The ship would roll from side to side in quick response 
to the wheel. Li,kewise, the ship could be held straight during a 
stall \yith one engine windmilling, while the other was at take-off 
power. " · 

mong the important projects which Northrop A ircraft had under 
way early in 1946 were the orthrop Flying W ing XB-35 experi
mental bomber for the rmy Air Forces, the Northrop F -15 Reporter 
photo reconnaissance plane for the AAF and the Jorthrop P ioneer, a 
plane fo r private owners. The XB-35 was the latest of the all-wing 
designs of J ohn K. Torthrop '' hich he had concei, eel fi rst in 1923. 
More than a dozen flying wing models had been produced during the 
years prior to 1942 when work was started on the XB-35. T he 
I orthrop J eep, first flown in 1940, had made hundreds of successful 
flights. T he N9Ms, which were small er models produced in connec
ti on with the XB-35 project, wen~ flown successfully. T he XB-35 
represented 23 years of research and millions of engineering hours. It 
had a span of 172 fee t. Its area was 4,000 sq. ft. It was designed to 
operate under overloading conditions at a g ross weight of 209,000 lb ., 
more than ro4 tons. It was powered by four Pratt & W hitney \Vasp 
l\IIajor engines turning four eight-blade Hamilton S tandard coaxial 
pusher propellers, designed to give a total of 12,000 h.p. The crew 
nacell e was pressurized. The X B-35 had a gross weight of 209,000 lbs ., 
as compared to the 13o,ooo lbs. of the B-29 Superfortress, the very 
heavy bomber of the war. The XB-35 carried a crew of nine-pilot, co
pilot, bombardier , navigator, engineer, radio operator and three gun
ners. Cabin space was available fo r six additional men to alternate as 
crew members on long missions. All crew accommodations were in the 
wi ng itself, the only protuberances being the turrets fo r the defensive 
armament. The wing section was 370 ft. long at the center, tapering to 
slightly more than nine feet at the tips. It swept back from center to 
tips, making the overall length of the ship slightly more than 53 feet. 
At rest on its tricycle landing gear, it stood over 20 ft . high. Its design 
useful load was 73,000 lbs . ·with possibilities that it could reach as 
much as 120,000 lbs. The XB-35 was produced at an estimated overall 
cost of $13,ooo,ooo. 

The Northrop F-rs Reporter was an all-metalmidwing plane with 
fully retractable tricycle landing gear powered by two Pratt & Whitney 
R-28oo-C engines, carrying a crew of two in the nacelle between the 
engines. Its \·ving span was 66 ft ., length so ft. 3 in., and height '9 ft . 
2 in. It was equipped with the Northrop retractable aileron and full
span landing flaps, giving it a landing speed of between 70 and So 
m.p.h., a high speed of over 440 m.p .h . and range of 4,000 mil es. T he 
Reporter was designed fo r photo reconnaissance. 
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Northwestern Aeronautical Corporation, St. Paul, Minn., pro
duced combat gliders of \ 1Vaco design duri·ng the war; and after V -J 
Day, acquired special Governi11ent contracts, besides doing reconver
sion work on C-47 planes. 

Piper Aircraft Corporation, Lock Haven, Pa., hfld a wa r produc
tion of more than s,ooo Cub two-place- Army liaison plane_s which 
were nicknamed "grasshopper" and used over all our battlefronts. 
From V-J Day to March r , 1946, Piper delivered more than 1,400 
planes for the private owner, and was expanding plant faciliti es for 
production of so planes a day. The company stated that it had cash 
deposits on orders aggregating more than 6,ooo planes. 

The Piper "grasshopper" plane for the Army at first was desig
nated the 0-59, a two-place observation, and later it became the L-4 
liaison. During the war, Piper production facilities were only so per 
cent operative, because A rmy requirements for the L-4 airplanes were 
not sufficient to keep the plant working at full capacity. Having ex-

. tensive, well-equipped welding facilities and spacious assembly halls, 
Piper was awarded a contract for the manufacture of sorely needed 
secret radar equipment for the Signal Corps. This project, known as 
the ESD, consisted of a large welded steel tube structure, which 
with its component electrical control parts, was the reflector screen of 
radar units used to detect aircraft. During the . peak ·production 
period, _over 300 such units were made monthly. Toward the end of 
the war, Piper was awarded another contract for an improved radar 
device, the TPX. It was a portable r'crdar set of a 17-foot sectional 
mast with reflector mounted so that it could be turned through a 
36o-degree arc. With all electrical equipment installed, this improved 
unit was receptive in a r,ooo sq. mi. area. 

For the N_avy, Piper subcontracted and manufactured a parabolic 
radar reflector. It was a steel reinforced aluminum reflectino- antenna 

b 

which, when connected with its electrical chassis was used fo1· radar 
protection aboard Navy ships. Effective range ~f this type of radar 
unit was 22,000 yards. In addition, a Navy TDZ chassis and test 
harness also were produced. Both items involved aluminum fabrica
tions and welding, as well as a large amount of basic electrical as
sembly work. T~ese items were integral parts of a new Navy radio 
development. 

A specially designed Navy Ambulance plane, designated the 
Piper AE-r, was manufactured and sold to the Navy. Those planes 
had Lycoming roo h.p. engines and were capable of carrying a pilot, 
a medical attendant and a casualty in a standard Navy litter. . 

Perhaps the most interesting, and most secretive of all Piper 
projects was the Glomb or glider bomb. This glider, carrying a 4,000 
lb. bomb was towed by another aircraft. In operation, it was released 
from its tow ship and guided to the target by remote control from the 
tow ship, utilizing new television principles. The glider in appearance 
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resembled a sleek, fast fighter plane. Its fuselage \~as made with a 
pi)'V\ ood covered steel framework. The one-piece 34 ft. wing was of 
wood construction, plywood covered. Several of these ·glider bombs 
were buil t and flight tested. H owever, with the use of the atomic 
bomb, further development on the Glomb became unnecessary . 

t the request of Vvar Depart ment officials, a new airplane was 
designed and built by the Piper organization especially for liaison with 
fi eld artillery. It was the L-r¢, and production began in June, 1945. 
T he L-r4A \\ as powered by a 125 h.p. Lycoming engine with electric 
starter and generator. vVith a complete panal of blind flight instru
ments. and a controllabl e pitch propeller , it had provision fo r four 
occupants, including one litter case. Several L-14A planes were 
shipped overseas to the P acific theater where they fi rst tried ·their 
combat wings during the closing da) s of the Japanese war. After V-J 
Day, all military contracts were cancelled. 

More than r ,ooo of Piper 's personnel were in active service. n 
appreciable percentage were military flyers ; several fl ew the g rass
hoppers that they had helped to build. Thirty-four were killed. By 
March I , 1946, s r6 veterans were back building Piper planes again . 

On A ugust 14, 1945, th e fi rst civilian Cub manufactured since 

PIPER CUB J3C SPECIAL 
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Pearl Harbor was completed. Because of long range plans projected 
months before V-J Day, exactly 1,000 Piper Cub Specials, personal
ized versions of the famous grasshopper, were produced between 
August 14 and December 27, 1945. A peak of 50 Cubs daily was 
projected for June, 1946, including the current Piper Cub production 
models-J 3 Cub Special, the J sC Super Cruiser and the two Sea 
Scouts. 

The Piper Cub Special embodied all the characteristics of safety 
and maneuverability which made the military Cub the outstanding 
liaison plane of the war. The two-passenger Special 's 65 h.p. engine 
had been quieted to a husky purr by the addition of a new muffler. 
The one-piece plexiglas windshield with which it was equipped, con
tributed to increased visibility; while the Piper tandem seating 
arrangement, with dual controls, enhanced ease of flying. The 
Special was finished in Cub yellow with black trim. Standard equip
ment included hydraulic brakes with controls for both passengers, 
cabin heater, compass, carburetor heater, carburetor air filter , steer
able tail wheel plus wires and brackets for navigation lights. Capable 
of carrying a useful load of 540 lbs., the Cub Special operated at a 
high speed of 83 m.p.h., cruised at 75 and landed at 39 m.p.h. With a 
cruising range of 206 miles, its gas consumption was only 4-4 gallons 
an hour cruising. The Cub Special had a length of 22 ft. 40 in., 
height 6ft. 8 in. and wing span of 35 ft. 2,0in. 

The Piper Cub .Super Cruiser, equipped with a direct-drive roo 
h.p. engine, carried three persons. It was flown from the front, where 
the pilot had excellent visibility. Two other persons could sit in the 
roomy rear seat. Possessing a cruising speed of 103 m.p.h., it had a 
range of 6oo miles. The interior of the plane was attractively up
holstered and had a new indirectly lighted instrument panel which 
facilitated reading. The exterior was finished in durable two-tone 
red and cream colors. In addition, standard equipment included dual 
hydraulic brakes, parking brake, one-piece plexiglas windshield, 
cabin heater, carburetor heater, carburetor air filter, mixture control, 
full-swivel tail wheel, 12-volt battery, navigation lights, motor-driven 
generator, and provisions for blind flying instruments and radio. 
Capable of carrying a useful load of 750 lbs ., the Super Cruiser 
landed at 48 m.p.h. and consumed, at cruising speed, only 6-4 gallons 
of fuel an ·hour. The Super Cruiser had a length of 22 ft. 6 in., height 
6 ft. 10 in., a wing span of 35 ft . 50 in., weight empty 1,000 lbs., 
useful load 750 lbs., making the gross weight 1,750 lbs. 

· The Piper Cub Sea Scouts were float-equipped, offering quick 
transportation to the thousands of water locations in the country. 
Basically, the Piper Cub Super Sea Scout had the same standard 
equipment and specifications as the Cub Super Cruiser. It was 
equipped with floats and regular wheel landing gear as well. Each 
type of gear was interchangeable with the other, which meant that in 
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about two hours it could be converted from a seaplane to a land
plane-with the consequent advantages that go with each type. 

nother model , the P iper Cub Sea Scout, had the same basic 
equipment and specification as the Piper Cub Special. It, too, offered 
fl oats and "heel landing gear, each interchangeable with the other. 

nticipating the demand for the much discussed family airplane, 
P iper developed the Skysedan, a low-wing, cantilever, metal mono
plane powered by a 165 h.p. Continental engine, which gave it a 
cruising speed of 125 m.p.h. It was designed to carry four persons. 
Incorporated in the design "ere such refinements as electrically re
tractable landing gear, electric starter ~nd generator, radio and in 
addition, easy-to-read automotive_ type mstruments. Indicated per
formance was 145 m.p.h. high speed, 50 m.p.h. landing speed, with 
flaps ; cruising range 6oo miles ( plus 0 hour for reserve) ; weight 
empty 1,250 lbs., useful load r ,oso lbs. . 

Republic Aviation Corporation, Farmmgdale, N. Y ., fulfilled its 
final P-47 fio-hter contracts late in N ovember, 1945, with delivery of 
the 15,329th

0
Republic-built Thunderbolt: T~e termination of hostili

ti es in August, and the subsequent tenm~at10~ of P-4:7 c_ontrac_ts be
fore the end of the year, found R epublic with contmumg military 

PIPER CUB JsC SUPER CRUISER 
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contracts for new types of aircraft, and plans and preparations in 
advance stages . for the production of two new types of commercial and 
personal planes. Through C-54 reconversion contracts with merican 
Airlines, Republic was able to retain large numbers of skilled and key 
personnel throughout the period of plant rearrangement and cha:1ge
over from exclusive production of military planes to the varied opera
tions of developing and building new types of military aircraft, four
engine commercial transports and four-place amphibian planes for the 
personal aircraft market. 

-Throughout 1944 and most of 1945, Republic had produced P-47 
Thunderbolts both in its home plant at Farmingdale, N. Y ., and in a 
Government-owned plant at Evansville, Ind. Combined floor area in 
the two plants on V-J Day was approximately 2,7oo,ooo sq. ft. Pro
duction at the Indiana plant stopped a few days after V-J Day and as 
rapidly as terminations could be affected this plant was relinquished 
to the Government. 

Employment; which had reached a peak of approximately 23,000 
during the war, dropped to a low mark of 3,700 subsequent to V-J 
Day, but with the Evansville plant closed, payrolls of the Farmingdale 
plant alone had risen to 6,ooo employees engaged in peacetime aircraft 
production by March, 1946. 

From December, 1941, when the A rmy Air F orces accepted the 
first of the production model P-47-Thunderbolts, to the completion of 
the last P-47N late in November, 1945, Republic Aviation had built 
and delivered to the A rmy: 

Type N.Y. Plant Indiana Plant T otal 
P-47B 171 0 171 
P-47C 602 0 602 
P-47I? 6,515 6,093 12,608 
P-47M 130 0 130 
P-47N 1,669 149 1,818 

T otal 9,087 6,242 15,329 

In addition to these completed aircraft deliveries, spares and parts 
were produced and delivered, equiyalent to another 3,000 Thunder
bolts. Constant experiB}ental work paralleled fighter plane production, 
and during the war period, the following experimental aircraft were 
developed by Republic working in close coordination with the AAF 
Air Technical Service Command: The P-47E, first fighter plane with 
fully pressurized cockpit ; P-47F _with l·amif!ar flow wing; the P-47] 
which in August, -1944, set a speed record for conventional reciprocat
ing engine and propeller driven aircraft of more than sao m.p.h. in 
level flight; the TP-47G which was a two-seater Thunderbolt for ad
vanced combat pilot training; the P-47H which was a D-model modi-

\ 
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fied to test flight perfo rmance of a new Chrysler inline, liquid cooled 
engine; the P -47K which was the first Thunderbolt, and the first 

merica n fighter plane, -to use the bubble canopy to increase pilot 
visibility; and the P-47L which increased the plane's internal fuel 
capacity. T he P -72 also was developed and flown, a Thunderbolt 
powered by the newer and larger P ratt & V\ hitney \i\Tasp Major en
gine, but p roduction contracts for this fighter subsequently· were can
celled in favor of Republic's still newer designs for a jet-powered 
fighter of greater speed and range. 

The story of how ai rcraft production in American aviation plants 
was translated into victory over the battlefields is one which has been 

. told from as many angles as theEe were battles fought or air force 
commands to fight them. But perhaps no story from production line 
or combat theater more vividly portrays the toll taken against the 
enemy by any o ne phase of American aircraft production ( typical as 
it is of the achievements of other companies as well) , than does the 
summation of P -47 Thunderbolt accomplishments released by the 
A rmy A ir Forces. Republic-built Thunderbolts, from March, 1943, 
when they fir st went into action over Europe, through August, 1945, 
fl ew over 546,ooo combat sorties and dropped I32,ooo tons of bombs 
and 6o,ooo rockets on enemy targets. They ~'Cpended against the 
enemy more than 13s,ooo,ooo rounds of .so-cal. ammunition. In the 
air, T hunderbolt pilots destroyed 7,067 enemy a'ircraft and scored 578 
probably destroyed and 4,229 visibly damaged. 

Against g round fo rces in the final year of the war in E urope, as 
well as in the operations in the Pacific theaters, the Thunderbolt be
came as .effective a weapon as it was against enemy combat aircraft in 
the skies. Thunderbolt squadrons in the various combat zones, from 
D-Day to the collapse of Germany exacted a terrific toll of German 
ground equipment, destroying 86,ooo railroad cars, 9,090 locomotives, 
68,ooo motor transports, 6,ooo armoreq vehicles and tanks and 6o,cioo 
horse drawn vehicles. In accomplishing these significant results 
against the enemy, P-47s flew ! ,934,000 hours overseas, consuming 
more than 204,500,ooo gallons .of high octane gasoline. In addition to 
the flying in the combat zones, Thunderbolts flew 2,416,ooo hours of 
training flights in the United States, consuming 24r ,6oo,ooo gallons of 
gasoline. 

Two-thirds of all of the Thunderbolts eventually found their way 
to overseas theaters as Army Air Forces combat aircraft. Although 
the P-47s were used principally fo t escorting heavy bombers during 
the early stages of the strategic bombing campaign of the Eighth Air 
Force, they later were used· heavily by the Ninth Air Force as dive
bombers and low altitude strafers in cooperation with ground activity. 
One example of their effectiveness cited by the War Department was 
that, during the first five months of 1945, the P-47s flew an average 
of r,677 sorties and dropped 541 tons of bombs a day. 



THE A IRCRAFT YEAR B OK 

/ - -
,. ) 

' - "' 

,t, ----
~ 

REPUBLIC ARMY P-47N THUNDERBOLT 

U pon the completion of P-47 ~~n.tracts , Re1?ublic Aviation had 
under development at~d process of l~J_tial procl.uctwn three new types 
of aircraft, two of whtch w_ere to utihze the htghest powered aircraft 
engines thus far developed 111 both the conventional and jet propulsion 
fields. All three of these types of planes had been test flown by 
March I, 1946. They included the x:r:-.r2, a revolutionary giant photo 
reconnaissance plane, capable of crmsmg at 400 m.p .h. and with a 
range of more than 4,000 mile~. Th~s military version also was to be 
the forerunner of the Repubhc Rambow transport, a 46-passenger 
global liner carrying a crew of seven and capable of negotiating 
transcontinental flight schedules m less than six hours and crossing 
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the Atlantic to the cities of western E urope in approximately nine 
hours. The Republic new jet fighter plane was the XP-84, designed 
to be very fast and yet easily maneuverable. Republic's all-metal four
place amphibian family plane was the Seabee. 

The first XF-1 2 was test flown February 4, 1946. The XP-84 jet 
fighter underwent its initial test flight on February 28, 1946, at the 
A rmy ~ir Forces testing base at Mmoc Field, Cali f. T he Seabee 
amphibian prototype had been under test since December, 1944, and 
the first production models underwent tests and demonstration flights 
during the closing weeks of 1945 and the early months of 1946, with 
assembly line production scheduled to start in April , 1946. 

The XF-12 was the first four-engine aircraft designed expressly 
for long-range. high-speed photo-reconnai s ance. It was powered by 
four 28-cyl. 3,000 h.p. Pratt and \iVhitney ·wasp Major engines 
turning 16-ft. 2-in . four-blade Curtis propellers. E ngineers expected 
the plane to operate at very high altitudes at speeds comparable to · 
wartime fighter planes. Slightly. smaller than the B-29, the cigar
shaped fuselage of the XF-1 2 was 93 ft. 10 in . long, "ingspread 129 
ft. 2 in., height to the top of-the stabilizer 28ft. 4 in. Its weight loaded 
was about 101,400 lbs., service ceiling over 44,000 feet , and fuel 
capacity over 5,000 gal. , giving it a range of 4,500 miles for sustained 
mapping operations at high altitudes. The high speed "as over 450 
m.p.h. Housed in nacelles the size of P-47 fuselages, the four engines 
had 2-speed cooling fans. Each engine was equipped with two Gen-

. eral Electric superchargers. The long engine nacelles were tapered 
over exhaust turbines which supplied additional thrust of an esti
mated 100 h.p. per engine from the jet utilization of the exhaust 
gases. The crew of seven rode in a heated, pressurized cabin. The 
air intake was in the leading edge of the wings. Both wings and tail 
had heat de-icing equipment. 

The XF-1 2 was virtually a flying photo laboratory, carrying com
plete radio and radar equipment and armorplate. The "bomb-bay" 
could carry !8 photoflash bombs for night photography. There were 
three camera s t~ti ons-one split vertical, one trimetrogron and one 
vertical camera station. 

The commercial transport version of the XF-1 2, designated as the 
Republic RC-2 Rainbow was one of the fastest long-range four-engine 
transport-type airplanes. It cruised at 400 m.p.h., had a top speed of 
more than 450 m.p.h., and with a fully pressurized and air conditioned 
interior from nose to tail, normally cruised at altitudes around 40,000 
feet, which placed it above, and therefore impervious to, all effects of 
weather. The Rainbow, like its XF-12 predecessor, was powered by 
four Pratt & "Whitney Wasp Major engines. The transport plane, 
however, had a more powerful version of the \IVasp Major, generating 
from its four power units a minimum of 13,800 horsepower. It had a 
gross weight of II 6,soo.lbs. and an empty weight of 68,ooo lbs. The 
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Rainbow had a wing spread of I29 ft. 2 in. , was 98ft. 9 in. long, and 
the tail section rose 29 ft. II in. above the g round in taxi positi on. 

• In addition to a seven man crew, the Rainbow seated a maximum of 
46 passengers and its f reight compartments could hold 4,477 lbs. of 
baggage and cargo. Its max imum fuel capacity was about 5,9uo gal
lons and its serv ice ceiling above 4r ,ooo feet. It had a rate of climb 
of r,550 ft. per minute with fo ur engines and at 5,000 ft. a ltitude cou ld 
climb at the rate of 300 ft. per minute on only two eng ines. T he in
terior of the main passenger cabin was 44 ft. ro in. in length and 6 ft. 
2 in . in minimum height. The fuselage was ro ft. 3 in . in diameter. 
Republic's first contract for the Rainbow transpo rt was with Pan 
American World Airways fo r six of the global passenger liners at a 
price of about $r, r2r ,ooo apiece. F irst deliveries of the Rainbow 
transport version were scheduled for I947· 

Republic Aviation was one of the first aircraft corporations to 
undertake the development and experimentation of " buzz bombs" fo r 
the War Department. ·with engi_neers of the AAF \ir Technical 
Service Command, Republic commenced the design of the XP-84 jet 
fighter plane in November, I944· The new fighter was still on the 
secret list early in I946, but after initial tests at Muroc F ield, it was 
disclosed that the P -84 was powered by the newest General Electric 
axial flow jet propulsion unit and was capable of extraordinary sus
tained speeds and long ranges. It was the first jet fighter with the 
air scoop flush in the nose. This feature, combined with the opera
ti onal principals of the axial flow engine, provided a distinctive prin
cipal by which the air moved virtually in a continuous straight line 
from the time it entered the nose of the plane until it was ejected as 
the propulsive force from the controllable jet nozzle in the tail. At the 
time of .the XP-84's initial test flight, the Air T echnical Service Com
mand disclosed that it had entered into a production contract with 
Republic for more than roo of the new jet fighters. 

Republic's new four-place amphibian, the RC-3 Seabee, was an all 
metal high-wing monoplane embodying a simplified design, outfitted 
to include the comforts and confidence-inspiring appointments of an 
automobile interior, and suitable for a wide range of utility. Its list 
price, fully equipped with basic CAA and ball ba1:1k flight instru
ments, two-way radio, electric starter, and ground adjustable pro
peller, was $3,995. A controllable and reversible pitch propeller was 
optional equipment, factory installed, for $333 additional. In per
formance the Seabee had a cruising speed of ro3 m.p.h. at 75 per cent 
power, ?-nd a high speed of I20 m.p.h. It was powered by a 2r5 h .p. 
Franklin Aircooled engine, Jy.Iodel 6A8-2r5-B7F. The Seabee's gross 
weight was 3,000 lbs. and its empty weight r,950 lbs., and its useful 
load r ,o5o lbs. Its wing span was 37ft. 8 in ., its length 28ft. and its 
maximum height 9 ft. 7 in. 

Both main landing gear and tail wheel of the Seabee were re-
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tractable. The span of the main gear was 8ft. and its wheel base, from 
center of main gear to center of tail \\heel ' ·as 12 ft. ro in. The 
amphibian s cabin was 46 in. wide, so in . high and rro in. long. In 
addition, it had a baggage compartment of 20 cu. ft. The Seabee had 
a range of s6o miles, or 50 hours at cruising speed, on a 75-gallon 

·fuel load. It climbed 700ft. a minute. It could take off over a so-ft. 
obstacle in 8oo ft. from land, or I ooo ft. from water. It required a 
landing ru~ of only 400 ft. on land or 700 ft. on water, . and had a 
landing speed of 58 m.p.h. The engine was mounted above and be
hind the passenger cabin, with a pusher type propeller. This mini
mized noises, eliminated engine odors in the cabin and constituted an 
additional safety factor. The retractable landing gear was manually 
operated and ·the tail wheel was of the lockable, swivel type. Fully 
loaded and at rest, the Seabee had a water· draft of only r8 inches. 
Volume production on the Seabee was scheduled to start in April, 

REPUBLIC SEABEE AMPHIBIAN 
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1946, to be stepped up from 100 planes in May to 6oo in August, with 
quotas increasing from month to month in line with Republic's plan 
to build by the end of the year s,ooo of the planes, which it had on 
order. 

Design simplification of the Seabee had been under way by Re
public engineers throughout the entire development period. As a 
result, the airframe of the amphibian was reduced from 1,8oo parts to 
less than 450, and the fabricating time from 2,500 man hours to 200 
man hours. Tooling costs were reduced from an estimat.ed $1,750,000 
for the conventional Seabee prototype to less than $400,000 for the 
production model. In every instance the simplification was accom
plished without sacrifice of quality, performance or strength. 

At the beginning of 1946, Republic Aviation had slightly more 
than $so,ooo,ooo worth of aircraft manufacturing business under 
contract, of which more than so per cent constituted military con
tracts for the production of the XF-12 photo reconnaissance plane 
and new types of fighter planes. This sum did not include any of the 
work on the Rainbow commercial transports which were not sched
uled for delivery until 1947. It did include; however, the C-54 con
version· contract with American Airlines. The latter contract was 
scheduled for completion in the spring of 1946, in time to permit the 
XF-12, Rainbow and XP-84 production to proceed in the parts and 
assembly plants which during the war were devoted entirely to the 
manufac~ure of the P-47 Thunderbolts . The Seabee production line 
was set up in a separate building. 

In October, 1945, Republic purchased Qutright the Aircooled 
Motors Corporation of Syracu~e, N. Y., and with it all rights to 
manufacture Franklin aircooled engines. At the end of the. year this 
subsidiary had a backlog of $7,ooo,ooo in aircraft engine orders, and 
Republic placed orders for 5,000 of the 6A8-215-B7F model for its 
first year's production of Seabees. _ 

Ryan Aeronautical Company, San Diego, Calif., responding to 
urgent requests from Navy air commanders with our task forces op
posing the J aps, rushed into production during the Summer of 1945· 
its new, jet-pushed, propeller-pulled Fireball fighter. Designed to 
out-perform any enemy fighter, the FR-1 Fireball was considered the 
possible means of downing the all-too-successful suicide plane attacks 
yvhich the J aps launched in desperation as our forces neared the home 
islands. First conceived late in 1942, the Navy Bureau of Aeronautics 
called upon Ryan to assist in the design, development and production 
of a new combat plane which would combine the advantages of jet 
propulsion (which is most efficient at high altitudes and high speeds) 
for peak performance, with the well-known merits of the conventional 
piston engine and propeller for the short take-off and long cruising 
range necessary for aircraft carrier operation. The Ryan FR-1 Fire
ball not only was the first plane in the world to combine conventional 
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reciprocating engine power with jet propulsion; it also was the 
avy 's first airplane to utilize jet propulsion. Because of the urgency 

of the Navy's need for advanced type combat planes, Ryan continued 
in full production right up to V-J Day and was one of the few plants 
in the country which still was on an accelerating production and 
employment program when the Japanese signed the surrender terms. 
At that time reconversion officials asked the Army and Iavy for a 
realistic downward readjustment of aircraft production programs and 
accordingly the full $103 ,000,ooo Fireball contracts were not com
pleted. 

Despite. decreased need for combat planes, the Ryan Aeronautical 
Company continued into peacetime its military airplane program. 
New development work for the J: avy was in progress and was being 
carried along on an expanding basis. 

Manufacture of specialized stainless steel products, principally 
exhaust manifolds and allied aircraft engine accessories, in which 
Ryan was a pioneer, was continuing, though not on as high a level as 
formerly. 

Studies were being conducted in the commercial and private air
plane markets with a view to reentering that manufacturing field. Ryan 
already had readjusted its total personnel and production to the 
realistic demands of peacetime requirements, but retained 1,700 em
ployees, which was a substantial employment level compared ·with 
postwar years. Ryan went through a very progressive development 
during the war, having gone from building small numbers of relatively 
simple primary training planes to design, engineering and volume pro
duction of its Navy Fireball jet~pushed , propeller-pulled fighters of 
extremely advanced design. "With this experience and with the 
necessary key personnel retained in the Ryan organization, the 
company planned to continue to serve the nation's preparedness pro
gram by development of new military aircraft types. This was 
evidenced by the high employment in the engineering department 
where much in new and advanced development work was in progress. 
Importance of the activities in new design was illustrated by the nature 
of work being accomplished in advanced applications of jet propul
sion, supersonic speeds and electronics. 

The Ryan-developed Fireball fighter had many unique character
istics. It could be operated on either its jet engine alone or on the 
conventional power plant only, · but for peak performance the two 
power sources were used together. Flying on the jet engine alone, the 
Ryan Fireball had a speed of more than 300 m.p.h., on the conven
tional engine alone, 320 m.p.h. Speed with both engines operating to
gether at peak power was a Navy secret. Because its conventional 
engine was most efficient for take-off and at lower altitudes, and the 
jet engine most efficient at higher levels and speeds, performance of 
the Fireball on both engines was extremely high .at all altitudes. It 
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was very maneuverable, and had a very high sustained rate of climb. 
As a result, the pilot of the FR-r was able to maintain combat ad
vantage at all times. 

The unique engine combination in the F ireball made it possible to 
operate a jet plane from an aircraft carrier. Without the added power 
and thrust of the conventional engine, . a plane powered with jet 
alone could not operate effectively from a carrier deck. In all jet 
engines, efficiency increased with speed. But once speed had been 
reduced, all-jet planes lacked full combat effectiveness. The Fireball 
fighter had the best combination of desirable fighter plane character
istics-high speed over the widest range . of altitudes, high sustained 
rate of climb at all altitudes, short take-off, extreme maneuverability, 
slow landing speed, good combat radius and heavy firepower-each 
with its relative degree of importance to the others. It could climb a 
mile a minute. Although this first Navy fighter to use jet propulsion 
never saw combat, knowledge gained from its manufacture and flight 
performance was immediately translated into an improved Fireball 
design as well as utilized in developing other new planes. 

The Fireball's unique power combination embraced a Wright 
Cyclone radial engine in the front and a General Electric jet propul
sion engine in the rear. Because the speed curve varied very little frorp 
sea level to 25,000 ft., the Fireball pilot would not have to hunt a 
favorable altitude at whi'ch to tackle an enemy. Firepower of the 
Fireball included four .so-cal. machine guns, each fed by 300 rounds 
of ammunitipr;. The guns could be servicea with the wings of the 
Fireball folded. Two r,ooo-lb. bombs could be carried under the 
wings, and detachable rocket mounting posts could be installed under 
each outer panel. Steel armor plate and laminated bullet resistant 
glass in the windshield front panel protected the pilot. 

. The Fireball was a conventional appearing, low-wing, single-seat 
monoplane with a tricycle landing gear. At first glance, it appeared 
to be a single-engine plane. The air intakes for the jet unit were in 
the leading edge of the wing near the fuselage. The jet unit was 
enclosed in the after section of the fuselage with the jet exhaust 
opening coming out under the tail. Because of the more even distribu
tion of the weight longitudinally-with an engine at each end-the 
Fireball's plastic-canopied cockpit was installed slightly forward of the 
leading edges of the wings, permitting a greater range of vision. 
Interior of the cockpit was compact-yet roomy enough for the pilot 
to stretch his legs and relax. ·An oxygen system for high flying and 
equipment to service the pilot's anti-blackout suit which were neces
sary to make full use of the short turning radius and sharp pull-ups 
possible with the Fireball, were provided. The tricycle gear permitted 
the plane to approach and land within a wide range of speeds. For 
land-based operation, the tricycle gear permitted cross-wind- take
offs and landings without danger, and "on-a-dime" turns in taxiing. 
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Placement of the cockpit and the high visibility permitted by the can
opy gave the pilot an unusual range of vision. He could look straight 
ahead without being blinded by the nose or look down directly under 
his wings. Because of the exceptional forward vision, it was pos
sible to keep the number one arresting wire in view over the nose 
unt_il the pilot had nearly reached the "cut' position before settin·g 
clown on the deck of a carrier. 

The 1~ ireball had the lighter weight of a single-engine plane, but 
if one of its power plants was knocked out, it could continue to fly 
without the pilot having to counteract the swing which follows the 
loss of power from one engine in a twin-engine aircraft. This re
sulted in a tremendous safety margin over a single-engine fighter, and 
also an advantage over planes of com entional, twin-engine arrange
ment. Rated at 1,350 h.p ., the vVright Cyclone model R-1820 engine 

RYAN NAVY FR-1 FI;REBALL 
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could be boosted with water injection. It made possible a maximum 
range of r ,500 . mil~s (with d_roppable tanks). The front engine was 
fitted with a Curtiss Electnc fast feathering, three-blade constant 
speed propeller. Far more powerful than a conventional engine of the 
same weight was the General Electric-designed I-r6 thermai jet 
engine. Like all je~ engines, its efficiency increased with speed. 
The conventional eng111e, however, prevented loss of speed upon which 
the jet depended for its b_est ·perf?rmance. The first Navy carrier 
fighter squadron to be e~u~pped With the Ryan Fireball was VF-66, 
which was in combat tra111111g at the time of the Japanese surrender. 
. In order to build better airplanes, aircraft components and exhaust 
manifold systems, the Ryan company used every wartime resource 
available for the development of technical improvements. Technicians 
in the laboratory, engin~ers and production experts in the plant _and 
employees through ~heir sho_p suggestion system contributed in a 
major way- to the high standard of production at the Ryan plant. 
For some time it had been known that the post-aging (heat treat
ment) of aluminum and other metals increased their strength sub
stantially. It had not been practiced extensively in manufacture of · 
aircraft because it reduced the corrosion resistance. Ryan developed 
a procedure involvi~g post-aging the alloy, oxidizing the surface of 
the metal and apply111g a coat of primer to provide corrosion resist
ance, and the process resulted in a considerable saving in weight 
which was translated into greater payloads and higher speeds. 

Ryan also developed a new molten salt bath for stress-relieving 
and defluxing r8-8 st~inless steel exhaust manifold parts. Institution 
of a salt bath furnace 111 place of the conventional air furnace for these 
stress-relieving and deflu~ing jobs resulted in savings of 75 per cent 
of the time and $roo,ooo 111 the costs formerly required. 

Ryan devoted a great deal of research to development of fluxes, 
and announced three new fluxes which permitted faster and sounder 
welding and brazing; one, a new flux for welding high chromium
nickel content steels; the second, a backing flux to permit welding 
thin gauge, austenitic stainless steels; and the third, a flux which 
made possible for the first time, the brazing of austenitic stainless steels 
with zinc-free copper base alloys. This last flux opened the way to 
brazing steels which formerly had to be welded. . 

A new tool for forming rivet dimples in the hard, heat-treated 
aluminum alloys of thicknesses up to and including .o8r in., was 
produced by Ryan. Ryan u:ed n~ultiple hy?raulic riveting techniques 
extensively, with huge mach111e nveters which could upset as many as 
32 rivets with one blow of their hydr~ulically actuated anvils. Used in 
conjunction with an overhead monorail conveyor, the multiple hydrau
lic riveting machines accounted for a savings of rs,ooo manhours a 
month. 

A basic improvement in the design of assembly jigs and holding 
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apparatus for aircraft parts was made by Ryan engineers. The de
sign incorporated a three point suspension type of jig for all sizes 
of equipment instead of the many-legged type of jigs formerly used. 
Perfect alignment on unstable floors was assured by that design. By 
using hea> y, cylindrical, welded structural members, internal strains 
resulting from misalignment were eliminated. One of the first air
craft companies to use atomic hydrogen welding, Ryan perfected 
new light-weight electrode holders weighing half as much as those 
available, and discovered which alloys and designs were most adapt
able for use with this process. R yan also pioneered the use of auto- _ 
matic atomic hydrogen welding of stainless steel e-xhaust ma1_1ifolds, 
resulting in faster production. 

Schweizer Aircraft Corporation, Elmira, N. Y. , was in production 
on two new model gliders. 

Sikorsky A ircraft, Bridgeport, Conn. , a division of nited Air-

~~--..low..O-

u. S. Coast Guard- pt<;"to"" 

SIKORSKY HELICOPTER RESCUE TECHNIQUE 

U. S. Coast Guard testing their new U-type rescue ha rness which is lowered from 
a hovering. helicopter to a castaway. He then is hoisted to the cabin of the rescue 

"ship". 
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craft Corporation, produced its new four-place S-51 helicopter, and it 
was undergoing test flights la te in Februa ry, 1946. It was a commer
cial modification of the military R-5. The S -51 , like the R-5, had a 
450 h.p. Pratt & \ iVhitney ·wasp Junior engine, a di sc diamet~r of 
48ft. with 57 ft . overall with blades ex tended . It had a high speed of 
I03 m .p.h., cruised at 8o m.p.h. , a service ceiling of 13,000 feet, and 
hovered at 3,500 feet. The g ross weight was 4,900 lbs. and the useful 
load I ,250 lbs. The pilot's place was in the nose of the aircraft with 
a three-passenger automobile-type seat immediately to the rear. A n 
adequate baggage compartment was provided: Cabin appointments 
and upholstery emphasi zed comfo rt and convenience. 

Indication of the performance of the S-5 I was given by figures 
establi shed by a standard R-5 on J anuary 10, I946, when it climbed 
to an altitude of 21 ,000 feet and later averaged I 14.6 m.p.h. over an 
official course. Those fi gures, subject to official ca libration of the 
instruments, replaced German-held records of I 1,243 feet altitude and 
76.151 m.p.h. Shortly after its record fli ghts, the same R-5 , equipped 
with jury seats on each side of the cabin, took aloft r6 men in additi on 
to pilot an.d passenger in the cabin-a total of 18 carried on a single 
trip. 

Up to the cessation of hostilities in 1945·, Sikorsky A ircraft placed 
major emphasis on the production of the A rmy Model R-5 while con
tinuing research in rotary wing design . M eanwhile, two other Sikor
sky models were giving' good · account of themselves. The R -4, world's 
first production helicopter , built in Bridgeport, a two-place, side-by
side design powered by a 180 h .p . Vvarner Scarab engine, was in serv
ice iri many theaters of operation as well as at home, performing tasks 
far in excess of its projected operational sphere. The R-6, a stream
lined development of .the R-4, with a 235 h.p. Franklin engine, also 
was doing yeoman service -as far away as China. The R -6 was de
signed and proved by Sikorsky at B ridgeport and produced in quan
tity by Nash-Kelvinator, D etroit. Together the 4s and 6s established 
service .records in moving key personnel and emergency aircraft parts 
and in p.erforming difficult rescue missions in Cli.ina, Burma, Saipan, 
Europe, Alaska, Labrador and at home stations. 

Working out of Goose Bay, Labrador, an R-4 from the Coast 
Guard Base at Floyd Bennett Field, piloted by Lt: August , Kleisch, 
saved nine crash victims from the heart 'of the Labrador wilderness in 
April, 1945. Rescue by dog team . or snowmobile was impossil;>le 
through the 10 feet deep, extremely soft snow and across open 
streams. A helicopter was the only hope. An R-4 was rushed from 
Floyd Bennett to Goose Bay in an ATC C-54, and in the course of 
three days, carried all nine crash victims to safety at Mecatina, an iso
lated A.A.C.S. Range and W eather Station. 

Across the world in China, three Sikorsky R-6s of the A rmy Air 
Forces 8th E mergency Rescue Squadron, led by Capt. Knute W. · 



MERIC N AIRCR. FT-v\ R D POSTWA R 377 

Flint, made their way into an almost hidden valley to bring out the 
sunivors of a crashed transport. In another of a long series of spec- . 
tacu!ar emergency rescues late in November, during a violent "north
easter," local authorities called the Sikorsl-..7 plant at Bridgeport for 
emergency help. A tanker barge was grounded and breaking up on 
Penfield Reef. Because of .the treacherous shoal water, rescue vessels 
could not get to the stricken boat. A Sikorsky R-5 , carrying Capt. 
Jac;.kson E. Beighle, and Sikorsky Pilot D. D. V iner, was able to 
remove the two bargemen from their perilous position . The Coast 
Guard's specially developed rescue hoist was employed in both rescues. 

\i\Then floating repair bases were sent to the Pacific theater, 
la rgely for B-29 maintenance before adequate shore bases could be 
established, each of the ships had a landing deck from which Sikorsl-..7 
R-4s operated for ship-to-shore transportation of personnel and repair 
parts. In all , the more than 400 Sikorsky helicopters produced on 
1)1ilitary c<::mtract before V-J Day, had spent 35,000 hours in the air. 
By the beginning of 1946, approximately 375 pilots had been checked 
out to fly Sikorsky type helicopters. Of these, the Army had given 
instruction to r8o at Chanute Field, Freeman Field, Sheppard Field, 
VVright Field and overseas. The Coast Guard had trained 25 Brit
ish pilots, 25 Navy pilots and roo of its own personnel at Floyd Ben
nett Field, and the balance were qualified by Sikorsk-y A ircraft. 

Southern A ircraft Division, Portable Products Corporation, Gar
land, Texas, was developing a roadable plane with demountable wings, 
designed to let the operator land on an airport and then drive the 
fuselage home and store it in his garage. 

Stinson Division of Consolidated Vultee Corporation is covered in 
the story on that company's activities on page 314. 

The Taylorcraft Division, Detroit Aircraft Products, Inc. , ' Alli
ance, 0., formerly Taylorcraft Aviation Corporation, resumed pro
duction of light personal planes after V-J Day, including the postwar 
Taylorcraft BCrzD deluxe and standard. It was essentially of the 
same design , as the prevvar model B with considerably improved 
equipment and parts designed to increase strength and durability, give 
better flight characteristics and add to the comfort -of pilot and pas
senger. The fuel tanks were enlarged, providing 24 gallons, giving a 
longer cruising range. The Standard BCr2D had a wing span of 
36 ft.,' length 22 ft. It was powered by a Continen~al 65 h.p. 4 cyl. 
aircooled engine, and had a cruising speed of 95 m.p.h. The. new 
Taylorcrafts had one-piece Plexiglas wind~hields, and in the deluxe 
model a portable radio receiver with battery and antenna. Both 
models had full-position lights and a dome light, and a dual wheel
control system. A specially designed three-piece stamped metal rib 
was installed in the wings which were assembled in vertical jigs. A 
new method of rib-stitching, with crimped wire instead of the old 
needle and thread system, redu.ced the time of wing construction by 
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STINSON 4-PLACE VOYAGER 

more than 6o per cent. The first postwar Taylorcraft was delivered 
14 days after V-J Day. 

Months before the end of the war, the company had completed 
its contracts for the L-z series Taylorcraft liaison-observation planes 
for the Army Air Forces and a highly restricted radar-controlled 
buzz bomb glider project for the Navy. It had been operating ·q.t top 
speed, in a greatly enlarged plant, on several vital war contracts, the 
largest of which was the fabrication of all control surfaces for the 
Douglas A-26 Invader attack bomber. Oth,er projects included wing 
sections for PBY fl.yi_ng boats, Curtiss Commando ailerons, parts for 
Sikorsky helicopters and some smaller subcontracts. The Taylon;raft 
plant was the only factory in the country making A-26 control surfaces. 
As the war drew to an end the company completed plans for resump
tion of civilian plane production and made remarkable progress in re
,converting its plant from military to civilian activities. 

The new Taylorcraft management decided, in view of the tre
mendous civilian demand that had accumulated, to concentrate its full 
manufacturing capacity on production of the two-place side-by-side 
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65 h.p. Tayloret:aft personal plane. Actual production of the Model 15, 
4-place family plane which had been introduced in December, 1944, 
was postponed until a new addition to the plant could be completed 
early in .1946. Plans of the company included construction of new 
assembly jigs, conveyor systems wherever practicable, new methods 
of wing construction and other improvements in manufacturing tech
nique to .facilitate the production of 30 planes or more a day. Early in 
1946, with few of the plans in effect, a daily output of eight to 10 air
planes was being realized . 

Chance Vought Aircraft Division of United Aircraft Corporation, 
Stratford, Conn. , had built 6,6oo Corsair fighters and was turning 
out the new Corsair F4U -4 at a rate of approximately 300 a month 
when Japan capitulated on August" 14, 1945. At that time, thirteen 
Corsairs were moving from the final assembly line each working day, 
or one every 82 minutes, and the plant was capable of stepping that 
figure up to 16 a day. O f the 6,6oo Corsairs produced by the Chance 
Vought division from June, 1942, through August 14, 1945, 4,699 
were F4U-rs and 1,901 were F4U-4s. Added to this total were more 
than 3,000 Corsairs built by the Goodyear Aircraft Corporation under 
the designation of FG-1 , and more than 750 turned out by the 
Brewster Aeronautical Corporation under the designation of F3A-I. 

TAYLORCRAFT MODEL B 
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VOUGHT CORSAIR ASSEMBLY 

More than 6,ooo Navy Cor.sair fighters flowed from the assembly lines at the 
Chance Vought plant in Stratford, Conn. 

Goodyear continued to produce Corsairs until the end of the war, but 
the Brewster contract was terminated by the Navy in 1944. 

Chance Vought Aircraft reduced time for production and lowered 
costs during the first six months of 1945, and wa.s continuing the 
same trend up to V-J Day. The last F4U-4 turned out on V-J Day 

· required only 3,350 manhours to build, as compared with 92,500 man
hours needed to ,build the first F4U-r. The output of Vought air
planes, which had amounted to only 72 aircraft in 1939, had reached a 
grand total of more than 10,000 by V-J Day, most of these being the 
hard-hitting Corsairs . In the peak year of 1944, the team of Chance 
Vought Aircraft, its subcontractors and its licensees, turned out more 
than 32 million pounds of aircraft, 85 times the 1939 figure. 

Pride of the Chance Vought division was its F4U-4 Corsair. A 
marked improvement over the earlier Corsair models, which had good 
records for performance and depend<+bility, ·the F4U-4 utilized fully 
the increased horsepower made available · by Pratt · & Whitney's 
R-28oo-C engine. The new Corsair had increased speed, rate of climb 
and ceiling-three of the four basic criteria for· air combat. Like its 
predecessor, the F4U-1, it had the fourth requirement-excellent 
maneuverability. The new engine was rated at 2,109 h .p., but in 
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combat emergencies, that power could be inc::reased substantially by 
means of water injection. The F4U-4 was the first carrier airplane 
to take advantage of this engine's high horsepower. In addition, a 
weight-saving program contributed to the impr.ovement in perform
ance. So successful were · the efforts of Vought engineers in this 
direction that, despite a heavier engine and propeller and increased 
armament provisions, the total weight of th~ . F4U-4 was only slightly 
above that of the F4U-r. A drag dean-up program also had added 
speed to the · new Corsair without use of greater horsepower. 

----
- -~ · 

" \ 
\ 

CHANCE VOUGHT NAVY CORSAIR FIGHTER 
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U. ·!:i. Nqvy photo 
VOUGHT CORSAIRS IN THE PACIFIC 

Bomb-carrying Navy Corsairs warming up at a mid-PacifiC- airstrip for a strike 
against the J aps. 

Flight tests disclosed the F4U-4s speed to be over 450 m.p.h. in 
level fl.ig~t, making it one of the fastest propeller-driven aircraft. 
Climb of the F4U-4 was increased almost I,ooo feet a minute over the 
F4U-I. Its ceiling also was raised. 

The F4U-4 had the same general appearance and dimensions as 
the F4U-I, retaining the distinctive inverted gqll-wing of the earlier 
ni.odel. The most noticeable difference was the four-blade Hamilton 
Standard Hydromatic propeller which replaced the three~blade model 
in earlier Corsairs. The engine cowling was different, too, having an 
elliptical shape with an air intake in the bottom arc. The engine cowl 
flaps were larger and fywer than those on the F4U-I. 

The cockpit in which one man li<).d to navigate, dogfight, drop 
bombs, shoot rockets and machine guns, and control a 2,100 h.p. en
gine could well have become so complicated as to reduce materially 
the efficiency' of the pilot. To meet this situation, Vought engineers 
incorporated many simplifying cockpit changes in the F4U-4. Cer
tain controls, formerly manually operated, were made automatic. 
Others were relocated so as to come to the pilot's hand more readily 
-and in easy sequence. 
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The Waco Aircraft Company, Troy, 0., in 1945 continued both 
glider production and its design and development, together with en
gineering service to other companies holding prime contracts for the 
production of various Waco glider models. Production in the Waco 
plant vvas confined to the CG-r5A and an experimental contract for 
these models equipped with two 300 h.p. Jacobs 7-cyl. radial engines, 
rated at 325 h.p. for take-off. The performance of this combination as 
cargo equipment proved quite satisfactory, but the military demand for 
it, of course, ceased on V -J Day. vVaco production contracts were 
terminated as of that day and e..xperimental and engineering contracts 
terminated at various intervals between August and the year's end. 
Owing to the extent of the military engineering work in progress, no 
postwar development on personal airplanes was started until after the 
war. 'vVaco planned to announce its new ·models in the late Summer 
or early Fall of 1946. 

Over the entire war period and excluding i"ts production of PF -7 
secondary trainers and VKS-7F 4-place cabin cross country trainers 
for the Civilian Pilot Training Program, later !mown as War Train
ing Service, VVaco's \·var effort encompassed the design of four troop 
and cargo-carrying gliders, the CG-3A, CG-¢, CG-r3A and · 
CG-15A, and holding production contracts on the CG-4A and 
CG-15A only. At various times as many. as 16 other contractors 
held prime contracts for the production of all these models excepting 
the CG-15A, and Vvaco supplied the engineering service to these con
tractors to the extent that the gliders so produced were on an inter
changeable basis so that components or spares could be used on any 
glider regardless of its source of manufacture. The company likewise 
supplied a great many Waco-designed parts incorporated in these 
models to the other manufacturers working on the program. In addi-

· '· 
·, '. ~ .·. .. 

THE WACO CG-13 SUPERGLIDER 

It could carry 42 fully equipped troops. 
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tion to the glider program, Vvaco acted as subcontractors to Republic 
Aviation Corporation for P-47 motor mounts; Curtiss-\tV right for 
control columns, P-40 rudder pedals and fuel tank shells for bullet 
proofing. 

Waco planned to reenter the personal airplane field , distributing 
its planes in the same manner as prior to the war, through a network 
of distributors and dealers holding exclusive sales and service con
tracts in the-territory allotted to them. In the intervening period, serv
ice paTts for Waco prewar models were being produced and depleted 
service stocks replenished . The company was engaged in g eneral 
overhaul of owners' airplanes and, likewise, producing parts for other 
aircraft manufacturers in the personal airplane field . 

. U. S. Army Air Forces 

·OUR AIR . FORCES HIT J AP OIL SUPPLIES 

The Libeni.tors of our Thirteenth Air Force hurl the fourth of their heavy raids 
against the enemy's principal oil refineries in Balikpapan, Borneo. 



CHAPTER XI 

AIRCRAFT POWER PLANTS 

Development of Lighter and Ivi ore Powerful Engines- New Recipro
cating Engines Designed to Improve _ erodynamic Surfaces- ew 

P usher and Tractor Drives-Propellers for Greater Power and 
Performance_:_ Progress in Gas Turbine and Turbo-Jet Power 
Plants-Greater Speeds and Loads Obtained by Combina

tions of Reciprocating and Jet Units-War Production of 
Engines and Propeilers Speeded Victory. 

;\ VI TION entered the postwar era with revolutionary develop
..n_ments under way in the poV'. er plants for aircraft and guided 

missiles. The conventional internal combustion reciprocat
ing engines had been improved steadily throughout the war, in relia
bility and in power. Early in 1946 radial a~rcooled engines were 
being installed with more than 3,6oo horsepower ratings. Jet propul
sion was a. development of the war; both here and abroad. Jet fighters 
first were used by the Germans in actual combat, but they could stay 
in the air only about 45 minutes, and their effectiveness was curtailed 
by their short range and lack of maneuverability. The Americans and 
the British developed jet power"plants and they were installed in pro
duction fighters during the last montl~s of the war. Jet propulsion in 
many forms was in the development programs for all high speed 
aircraft as was development of rockets for various kinds of aircraft 
power. Gen. H . H . Arnold summed up the situation in his final report 
before he retired as Commanding General of the Army Air Forces, as 
follows: "Original research in rockets for the AAF was for the pur
pose of assisting take-off with heavy loads on short landing str.ips and 
as a 1 short-dmation speed boost to achieve high emergency perform
ance in combat. Among new uses for rockets are winged missiles for 
extreme range ; guided anti-aircraft missiles; launching supersonic, 
long-range pilotless, or manned aircra'ft; and deceleration devices for 
aircraft with high landing speeds. 

"Jet propulsion is in its infancy despite the fact that this war has 
evolved six distinct methods of utilizing atmospheric oxygen for pro
pulsion, such as ( r) motor-jet-or reciprocating engine plus duc~ed 
fan, ( 2) tmboprop-a gas turbine plus propeller, ( 3) turbofan-a 
gas turbine plus ducted fan, ( 4) turbojet-a gas turbine plus jet, ( 5) 
ramjet-a continuous jet with compression by aerodynamic ram, and 
(6) pulsojet-01' intermittent jet. These new and strange sounding 

385 . 
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ALLISON POWER PLANT IN THE XB-42 

The two Allison V-r7ro engines in the fuselage of the Douglas experimental Army 
bomber are connected with th e counter-rotating pusher propellers in th e tail by 

30 feet of extension shafting for each engine. 

words will be familiar ones in our speech in the nea r future, and right 
now ·they carry more meaning for A mericans than any other six 
words I know." 

A llison Division of General Motors Corporation, Indianapoli s, 
Incl., with its wartime program concluded in 1945, concentrated on a 
peacetime application of its V-1710 and V-3420 engines. Its war 
record showed producti on of more than 70,000 engines and r,ooo,ooo 
steel-backed bearings. A lli son had reached its war st ride early and 
had stayed to the finish. The 1,090 h.p. V -r7 roC engines that had 
powered the P -4os with the A VG in China and the British Tommies 
in Africa had given way to r , rso h.p. V-r7JoE _engin es in the P -63 
and r,soo h.p. V- r7JoF engines powering P-38s. At the end of the 
war, a new jet propulsion engine designed by the General Electric 
Company was being produced in quantities that made A lli son th e 
world's largest builder of jet engines . These engines powered the 
L ockheed P -8o Shooting Star primarily, although a few were built 
for the combination reciprocating engine- jet assist Ryan F ireball. 
A fter termination of hostilities Alli son took over the entire production 

' I 
program fo r P -80 eng ines. 

Two other engine installations were announced, one actual and 
one projected but both having ubstantial peacetime implications. The 
long secret Douglas XB-42 bomber was unveiled, to reveal its twin 
Allison installation ~ith 30 ft. of extension shafting to counter
rotating propellers in the tail. Dubbed the Mixmaster, it immediately 
made aviation history by fl ying from Long Beach, Calif., to ·washing
ton, D. C., in 5 hrs. 17 min. 34 sec., at an average speed of 432 m.p.h. 

Douglas promptly claimed this inter-city speed record as ample 
vindication for its claims of greatly increased speed and economy 
through placement of engines inside the fuselage, thus leaving the 
wings clean and unobstructed. At about the same time, Douglas · in
troduced to the nation's airlines a commercial airliner on the same 
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buried -engine, exten ion haft p rinciple. Calling it the successor to 
the DC-3, Dougla aiel the _ llison-powerecl DC-8 would reduce by 
almost half the per-pas enger-mile operating cost of the DC-3. It had 
counter-rotating propeller and up to 48 pa enger capacity. The 
prototype model was sched uled to fly in 1946 a}1d be available in 
quantities during 1947. In the XB-4- were Allison\ -1 710E engines 
with a I ,S_o h .p. take-off rating using water injection and a I ,I OO 
h.p. military rating. A new -1710G engine was to power the DC-8 
with ratings of r ,6oo take-off and r,ooo normal up to 19,000 ft. 
Both models used A lli son \\·artime experience in <:-~tens ion shafting 
and outboard reduction gearing achie\ eel through installations on the 
P -39 and P-63. . lli son also made another appearance in the large 
plane field during 19-1-5 when four -4-cyl. \ -3420 engines took aloft 
a special ' ersion of the B-29, the Boeing XB-39. In preliminary tests 
it demonstrated improved performance in speed, range and fuel econ
omy. O ther commercial and milita ry installations in the larger plane 
fi eld were under active consideration early in 1946. 

T he Curtiss-\ i\ right Corporation, P ropeller D ivision, Caldwell , 
N. J. , was in production on a variety of new propellers, some of them 
designed to power the gigantic airliners and boml ers scheduled to 
take the air in 1946. A t the same time the Division had under wa) an 
intensive research and development program for even newer propel
lers to meet the demands of a rapidly expanding market fo r . merican 
aircraft. The last year of the war had brought to a close a remark
able record of design and production for the Propeller D ivision. Dur
ing the conflict Curtiss-vVright !;ad produced approximately I5o,ooo 
air screws. From January I, 1940, until the beginning of 1946, Curtiss 
propellers had provided thrust fo r nited Nations aircraft equal to 
250 million horsepower, comparable to that of three million motor 
cars. 

J 

During the four months after the war , the Propeller Division 
clo eel and disposed of war-created manufacturing facilities at Beaver , 
Pa., and Indianapolis, Ind., and then hac\ begun consolidation of manu
facturing equipment from its Clifton , N. J., plant with that at Cald
·well , N. ]., where fu ture production was being concentrated. During 
this same period the number of employees dropped to 2.435 from a 
wartime peak of 17,500. O ne of the P ropeller Division's outstanding 
military roles was played in the final clays of th e war when 18 ft. 2 in. 
Curtiss Electric propellers with hollow steel blades were provided 
especially fo r the Boeing B-29 Superfortresses which carried the 
atomic bombs to Hiroshima and Nagasaki . These aircraft, in an 
emergency, could have been landed with their deadly weapon in less 
distance than usually is required by a single-engine fighter, the extra 
margin of safety having been affo rded by the reversible feature of the 
propellers. 

Reversible propellers, also an outstanding feature on the Consoli-
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GIANT CURTISS ELECTRIC PROPELLER 

Designed for huge air transports, this Curtiss Electric propeller is the largest ever 
to fly in this country-rg ft. r in . diameter. The light weight of hollow-steel for 
the blades made it possible to construct propellers of such large diam~ters needed 

to harness efficiently the tremendous horsepower of large aircra ft engines. 

dated B-32 which made its appearance in the closing days of the war, 
were developed by the Propeller Division to provide aircraft with an 
auxiliary braking system by making it possible to r everse completely 
the angle of the propeller blades and create a reverse thrust once the 
plane was on the ground, thereby greatly reducing the landing roll . 
Some of the . outstanding military aircraft for which the Propeller 
Division designed and produced propellers during 1945 were the Ryan 
FR-I Fireball, marking the first installation of an engine-c1riven pro
peller combined with a turbo-jet power unit on a production aircraft ; 
the Curtiss SC-I and SC-2 Seahawk scout planes; the Curtiss X P -55 
Ascender, a highly maneuverable pusl;er-type experimental fighter ; 
and the D ouglas X B-42, featuring a dual rotation pusher-type pro-
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peller, unique in that its fore and aft units were 30 feet apart. In the 
commercial aircraft field Curtiss E lectric propellers were produced ·or 
scheduled for installation on the Douglas D C-7 Skyrr~aster, the Doug
las DC-6, the Lockheed Model 49 Constellation ; and the Douglas 
DC-8, a commercial version of the XB-42. 

The Duramold Division of Fairchild Engine and Airplane Cor
poratiof1 moved from ew York during 1945 to a large and modern 
plant in Jamestown, N .Y., and produced \arious molded items for 
aircraft. Among the pa rts made by the Duramol~ process were ferry 
fuel tanks fo r the Douglas -26 Im ader, and a unique type of knock
down plastic tank for the Lockheed P -80 Shooting Star, which could 
be assembled on the field in a very few minutes ; also numerous types 
of radar housings fab ricated of F iberglas and low density material, 
utilizing sandwich construction. ew types of high strength-to-weight 
ratio flooring fo r a·ircraft were developed. Duramold continued re
search into improved structural material, better and more lasting fin
ishes, and more efficient methods of fabrication , utilizing electronic 
processing for heat curing of plastic laminates and structural assem
blies. After V-J Day, production continued on certain aircraft parts 
and radomes, aqd a large part of the plant was reconverted into pro
duction of radio cabinets and lightweight molded boats, utilizing the 
Duramold ·process, and electronic methods in the fabrication of these 
items. Production was started on metal an~l plastic~faced plywood 
for use in aircraft, trucks and building construction. 

Hamilton Standard Propellers Division, United Aircraft Corpora
tion, East Hartford, Conn., with its four licensees completed more 
than a half-million controllable or hydromatic type propellers for war 
purposes and by V-J Day had shipped two million duralum~n blades. 
The branch plants at Norwich, Conn. , and \iVesterly, R. I., continued 
in operation until V-J Day, turning out controllable-counterweight 
propellers for trainer planes and hydromatic propellers and parts for 
bombers and fighters. By early June, 1945, both had swung over to a 
40-hour week, while the home plant at East Hartford remained on its 
full wartime working schedule until the end of hostilities with Japan. 
Production of hydromatic and controllable-counterw,eight propellers 
by the division 's three plants totalled 18,620 for 1945 up to the end 
of August; reflecting the reduction in military contracts following the 
collapse of Germany and shorter working hours at both branch plants. 
By the end of 1945, production was stabilized at prewar levels. 

vVith the closing of the war plants at Norwich and \i\1 esterly, 
Hamilton Standard reconverted to a peacetime program. A number 
qf propeller types produced by the branch plants or licensees during 
the war were returned to East Hartford, together with essential 
branch plant machinery. Top supervisory personnel, who had been 
shifted from East Hartford when the branches were opened, also 
returned to be absorbed into the home plant personnel force. 
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The division's four licensees, Nash-Kelvinator at Lansing, M ich .. 
Frigidaire at Dayton, 0., Remington-Rand a t J ohnson City, N. Y. , 
and Canadian Propellers, Ltd., at Montreal, ceased building propeller 
on V-J Day. l'rom the time the first licensees started in mid-1941 
until their propeller-building activities ceased ugust r 5, 1945, they 
had contributed a total of 304,097 propellers. D uring the 1939-45 
war period, Hamilton tandard and its own plants produced 242,105 
propellers. Of that total , r 13,139 rolled from th e East Hartford plant, 
90,721 from \ iV esterly and 38,026 from Norwich. 

Early in June, 1945, the Norwich plant, youngest of the three, 
received its fifth Army-Navy E avvard for excellence in production. 
The East Hartford and v\ esterly plants were awarded their six th in 
August, placing them among the six aviation plants to achieve that 
number of awards. Other awards conferred on the division included 
a certificate of service presented by the nny A ir Forces to the divi
sion's propeller training school conducted at the vVesterly plant, 
which processed more than 3,000 \.rmy technicians. 

At the end of the war, Hamilton Standard propellers were stand
ard equipment on the North A merican P-51 Mustang, Chance Vought 
F4U-4 Corsair, Grumman F6-F Hellcat and F7-F Tigercat, Douglas 
A-26 Invader, Grumman TBF Avenger, North American B-25 
Mitchell, Lockheed PV-2 Ventura, Consolidated-V ultee PBY Cata
lina, Boeing B-17 Flying Fortress, Boeing B:-29 Superfortress, Con
solidated Vultee B-24 Liberator and PB4Y-2 Privateer, Douglas 
C-47 Skytrain, C-53 Skytrooper and C-54 Skymaster, oorduyn 
Norseman, Lockheed C-69 Constellation, Fairchild C-82 Packet, 
Beech UC-45 Expeditor, North American AT -6 Texan, Beech AT -7 
Navigator and Consolidated AT-19 Reliant. Hamilton Standard
equipped aircraft broke several records for cro"ss-country and long
distance flights during 1945. 

Early in 1946, Hamilton Standard was in limited production on 
the super-hydromatic propeller and was preparing to produce a ne•v 
line of hydromatic propellers . The new hydromatics included many 
refinements and modernizations, such as reverse thrust which war
time experience had indicated to be desirable. Some models included 
the company's new hollow-steel blade, lightest of its type in the world, 
and the blade vibration absorber, which effected reductions of up to 
66 per cent of the vibrations set up in propeller blades by engine 
excitation. A ll the new hydromatic types, with the exception of 
smaller models for smaller aircraft, incorporated reversing, which was 
built into the propeller by extending the blade angle pitch range to 
120 degrees. Reverse thrust enabled large aircraft to land on smaller 
airfields and also resulted in safer landings on ice-covered runways. 
When used in . conjunction with mechanical brakes, hydromatic re
versing reauced landing lengths by one-third. 

Taken off the secret li st was Hamilton Standard's automatic syn-

' 
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chroni zer, a development fo r synchroni zing the propellers of multi
eng ine a ircraft. sed in conjunction with the company's new electric 
governor head and standard propeller governor, the synchronizer 
elimina ted t i1·e ome, uneven beat of unsynchronized p ropellers, andre-· 
lie\ ed the ai rcraft crew of some of its duties. 

AT HAMILTON STANDARD PROPELLER PLANT 

This "Deep-sea diver" is at work on dry land, in a room devoted to experimental 
shot-blasting at the Hamilton Standard Propellers plant of United Aircraft Cor
poration, East Hartford, Conn. Thousands of tiny pellets are expelled from the 
hose in his hand under pressures of up to 85 pounds, their impact against the 
propeller blade on his work-bench strengthening the surface of the metal by in
creasing stress resistance . A rubber apron, heavy work clothes, and a rubber diver
ty pe helmet are required to protect him from the pellets, w hich ricochet from 
th e blade and walls like an intense hailstorm . Water-cooled air for breathing 
purposes is pumped into the helmet through a hose connected to the outside 

atmosphere. 
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Some of the outstanding new aircraft using or about to use H amil
ton Standard hydromatic propellers included the Douglas DC-6 and 
DC-4M, Martin Models 202 and 303, Boeing 377 Stratocruiser, 
Consolidated Vultee Model 240, Fairchild C-82 Packet, Hughes H er
cules, Beec;:h D-r8S and D-r7, Grumman G-73 Mallard, Spartan 
Model r2A, Douglas A-26 Invader, Chance Vought F 4U-4 Corsair, 
Grumman _F7 F Tigercat, Lockheed P2 V N eptune and P V 2-4 Har
poon, Hughes XF-r r, Lockheed C-69 Constellation, and M odel 49 
Constellation and· Noorduyn Norseman. 

Jacobs Aircraft Engine Company, Pottstown, P a., a division of 
Republic Industries, Inc., had completed or terminated its wa r con
tracts on engines and parts and during the last year of the conflict 
production was concentrated on rockets. Up to November, 1945 , 
Jacobs delivered r6o,ooo s-in. rockets to the U . S . Navy . Recon
version late in 1945 was directed to production of the Jacobs new 
model engine, the R-755A, and spare parts for older Jacobs models 
in use throughout the world. ; The company delivered during the vvar 
a total of 32,200 engines and replacement engine parts equivaknt to 
about 7,000 engines. This production included 20,300 models 
R-755-9, R-755-7 and R-915-7, all of Jacobs design and rated from 
225 to 330 h.p. The replacement parts also produced for those models 
were equivalent to about 4,342 engines. In another plant Jacobs pro
duced and delivered I r,6r4 and 2,658 equivalent in parts of Pratt & 
Whitney models R-985 and R-1340 manufactured under license. 

Limited quantities of the Jacobs L-4MB (R-755-9) and L-6MB 
(R-915-7) were produced in 1945. The L-4MB model was a 7-cyl. 
radial, aircboled engine, rated at 245 h.p. at 2,200 rpm for take-off. 
Displacement was 757 cu. in. Bore and stroke were s% and 5 in . 
respectively. The L-6MB model also was ~ 7-cyl. radial, aircooled 
aircraft engine, rated at 330 h .p. at 2,200 rpm for take-off. Displace
ment was 914 cu. in. Bore and stroke were both 50 in. 

·The Ja.cobs R-755A model , which was a further development of 
the L-4MB engine, completed its CAA Type Test. This model, which 
had the same displacement as the L-4MB engine, was rated at 300 
BHP at 2,200 rpm for both take-off and maximum continuous 
power. Compression ratio was increased from 5-4 :r for the L-4MB 
to 6: r for the R-755A. The engine featured dependable, economical 
performance at low weight ( 505 lbs.). Specific fuel con~umption at 
cruising was 0.45 lbs. per BHP /hr. 

Jacobs also was working on the improvement of other 7-cyl. radial 
aircraft engines, and ·on the development of 4-cyl. flat, roo h .p., and 
6-cyl. flat, r65 h .p. liquid cooled engines for the postwar ' commercial 
market. 

Menasco Manufacturing Comp'fmy, Burbank, Calif., acquired from 
Lockheed Aircraft Corporation the manufacturing rights to a series 
of gas turbine power plants which had been in process of development 
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at 1\il enasco for more than two years. At the same time, Menasco ob
tained the services of the entire Lockheed gas turbine engineering 
staff, headed by Nathan C. Price. The gas turbine program, which 
was under way, visuali zed gas turbine power plants fo r the largest 
military and commercial aircraft down to the smallest private planes. 
During 1945, and continuing on into the postwar era, Menasco pro
duced large numbers of small , two-c; linder, 22 h.p. gasoline engines 
for the radio-controlled ta rget planes. 

Service tests on the Menasco 15 h.p. Diesel engine still \Vere under 
way. During the war, Menasco s plant area increased from 74,500 
sq. ft. to 212,500 sq. ft. 

Pratt & Vl/hitne) . ircraft Division of nited A ircraft Corpora
tion, -East Hartford, Conn. , and its licen ees produced 363,619 Pratt 
& \tVhitney aircraft engines Juring the war period, and early in 1946 
had reconverted all manufacturing to the home plant at E ast Hart
ford where it was in heavy production on six basic models, among 
them the new 28 cyl. \iVasp Maj or R-4360 in three versions. One, the 
TSB3-G, had a take-off rating of 3,500 h.p. "itb water injection and 
3,250 h.p. without it, while the VSBII-G Wasp Major was a single 
stage, variable speed engine with a take-off rating of 3,000 h.p. Pratt 
& \ i\Thitney also was working on the development of gas turbine 
power units. 

The \ a~p Major "as capable of delivering more than 3,650 h.p. 

JACOBS AIRCRAFT ENGINE TEST 
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and early in 1946 was the most powerful eng ine on production lines. 
Company engineers believed that its power output did not represent 
its ultimate possibilities. They 1:iointed out that the smaller, 18-cyl. 
z,8oo-cu. in. Double vVasp had delivered , in combat operations, well 
in excess of z,8oo h.p . The vVasp Major had a piston displacement of 
4,360 cu. in. Its 28 cylinders were arranged in fo ur rows of se\ en 
cylinders, each , g iving the eng ine a frontal area no g reater than that 
of the 18-cyl. Double Wasp, a two-row rad ial eng ine with a basic 
rating of 2,100 h.p. Indeed, the new eng ine was only one inch la rger in 
diameter thah th e orig inal Vlasp, which in 1925 delivered 410 h.p. \ 
helical arrangement of the nevv cylinders about the crankcase of the 
'Nasp Major projected each individual cylinder into th e air st ream 
and gave the big eng ine better cooling characteristics than most one 
and two cylinder eng ines. 

The engine had a dry weight of 3,405 lbs. a bore of 5·75 in. and 
stroke of 6 in . Its cylinders had forged aluminum heads with deep-cut 
cooling fins and integral valve mechanism housing, screwed and 
shrunk on a forged steel cylinder barrel. F orged aluminum sleeves in 
which deep-ctit cooling fins had been machined ( muffs), were shrunk 
on over the walls of the cylinder barrel. Each cylinder had one inlet 
and one exhaust valve, the inlet seating on a bronze insert and the 
exhaust on a steel insert, both of which were shrunk into the head. 
The cylinders were arranged helically around the crankcase, and 
pressure baffles were provided for individual cylinder? and fo r each 
bank of four. All cylinders were completely interchangeable. The 
forged aluminum pistons were of the full skirt type. ~ach was fitted 
with three compression rings , one dual oil control ring and one oil 
scraper ring. The top compression r ing was chromium plated on the 
face which bore against the cylinder wall . The rod ·assembly for each 
row of seven cylinders consisted of master rod with detachable cap, 
two-piece lead-silver bearing, and six " I " -section OJ.rticulated or link 
rods . Each link rod had a bronze bushing at the piston end and rode 
on a si lvered knuckle pin. The one-piece crankshaft was forged steel. 
It had four throws and was supported in the crankcase by five, steel
backed, lead-si lver main bearings. The weights of the reciprocating 
parts connected to the crankpin were counterbalanced by fixed and 
bifilar counterweights. 

The .. propeller shaft of the \iVasp Major was supported at the 
crankshaft end by a plain lead-bronze bearing and at the propeller end 
by a roller bearing to carry radial loads and a deep-groove ball bear
ing which absorbed engine thrust. The power section crankcase was 
made u'p of five sections, all except the front and rear sec.tions being 
interchangeable. The parts fo r the power section were machined from . 
aluminum forgings , and were held together with through bofts. A ll 
other crankcase sections were magnesium castings. A ttached to the 
f ront of the power section by studs were the magneto section, which 



Alh.CI~ :\1-1 I \VER PL \.NT 395 

mounted se en interchangeable magnetos, and the nose section, which 
hou eel the planetary reducti n gearing and the torquemeter, and had 
provision for full feathering pr other controllable propellers. A t
tached to the rear of the power sect ion by studs wa the supercharger 
housing enclosing the supercharger clri\ es and impeller. Behind the 
supercharger housing, a lso attached with studs, was the rear section. 
O n thi s was mounted a down-draft, pressure-type carburetor. The 
rear section housed the accessory drive mechanism and provided 
mounting pads fo r the radial mounting of all accessories to permit 
rr reater accessib ility for servicing. othing was mounted on the rear 
~f the engine. Rocker boxes were a part of the cylinder head, extencl
inrr fore and aft. Rocker arms with plain bearings were actuated by 
en~l osecl push rods. Shelf-mounted cams, intake track in front and 
exhaust track in rear, served each ro\\ of cylinders, and were driven 
by spur reduction gears from the crankshaft at one-s ixth crankshaft 
speed . The induction system incluclecl a Stromberg , four-barrel, 

PRATT & WHITNEY WASP MAJOR ENGINE ASSEMBLY 
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pressure-type carburetor, with automatic mixture control, idl e cutoff, 
primer tubing and dist ributor ; f rom wh ich metered fuel was carried 
through internal passages and was thrown · centrifugally t,hrough 
small holes betvveen the impeller blades to mix with the combustion 
air. The fuel-air mix ture, after passing through the diffuser to the 
blower rim, was carri ed to the cylinders through seven intake p ipes, 
one for each bank of four cylinders. 

There were two basic types of supercharger in unrestricted engines 
-a single-stage, .single-speed supercharger suitable for use with an 
exhaust driven turbo-supercharger, and a ·ingle-stage, hydraulically 
driven variable speed supe rcharger. T he two-piece impel ler assem
bly consisted of a machined impeller, the straight blades of which 
were blended with the curved entrance blades of an inducer. The 
ignition S¥stem included seven Scintilla shielded magnetos, each with 
an integral di stributor, operating at one-half crankshaft speed. 
T hrough a. short "whip-type" harness each magneto provided dual 
ignition fo r the bank of four cylinders directly behind it. Forced feed 
lubrication· was provided by a gear-type oil pump to all parts of the 
engine. T he planetary reductiori gears were of P ratt & vVhitney Air
craft design and were spur gears with optional ratios of .381 or .425. 
All accessories were mounted radially on the periphery of the rear 
section. All accessory drive gears were driven by a bevel gear re
volving at crankshaft speed. 

Development of the \iVasp Major eng ine was accelerated and en
com-aged by experimental and production ·contracts from both Army 
and N~vy . Because of the urgency of military demands and the war
time telescoping of- engineering activity, less than five years elapsed 
from the time the project was authorized late in 1940 until its public 
announcement in J ovember, 1945. The first engine was run i:n April, 
1941. The Wasp Major first powered an airplane in flight in May, 
1942, and completed its rso-hour qualification test in December, 1944. 
The design was subjected to more than 20,000 hours of full scale 
development running, exclusive of test running of component engine 
parts, f!ight tests and operation by Government agencies and airplane 
contractors . 

Immediately following the surrender of Japan the war production 
program was stopped, and the licensees, Fo rd, Buick, Chevrolet, 
Nash-Kelvinator, Jacobs and Continental ceased the manufacture of 
a ll Pratt .& Whitney engines, as did Pratt & Whitney Aircraft of 
M issouri, a Government-owned plant at Kansas City, 1nanaged by 
personnel from the parent company. P ratt & Whitney Aircraft and 
its licensees had produced with spare parts, 6o3,814,700 horsepower 
in engines, of which Pratt & Vvhitney had turn·ed out 37.8 per cent. 

The schedules after V-J Day necessitated rearrangement of manu
facturing operations centering in East Hartford. During the war 
numerous departments had been moved to Government-owned plants 
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in \tVillimantic and Southington, Conn. , and E ast L ongmeadow, 
iass. , and to compan -leased plants in Hartford and Buckland. Be

fo re th e end of 1945 , the activi tie at the Hartford and Buckland loca
ti ons had been returned to E ast Hartford and plans were well 
advanced fo r 'acating the factories in \Villimantic and East Long
meadO\Y. Plans fo r the future use of the Southington plant were not 
announced, -but indications were that the manufacture of cylinders and 
baffi s might continue there fo r a longer period of time. To make 
room f r the departments being returned to East Hartford, much 

overnment-owned equipment was removed from the main plant. The 
reconver ion program was completed by Spring. \ iVhile manufactur
ing activities were curtailed after the surrender of Japan, there was no 
let-up in the e.."perimental and de ·elopment program. These activi
ties were being ca rri ed on at the highest level in the company's his
tory. · The Pratt & \i\ hitney ircra{t development program covered 
all maj or phases of the aircraft power plant fi eld, including develop
ments of gas turbine types as w~ll as advanced models and designs of 
reciprocating engines. . 

Expansion of faci lities included new production test houses to 
accommodate th e ·\ i asp. Maj or, and the installation engineering labo
ratory building. This building housed refrigerated, high-altitude 
chambers for fuel and oil systems and for complete power plant in
stallations, together with electronics, fuel system, oil system, air flow, 
vibration and flight instrument shops and laboratories. The United 
Aircraft Corporation wind tunnel , with interchangeable 8 ft. and 
18 ft. throats and air speeds up to 6oo miles an hour, was put in 
operation. 

After V-J Day, production lines were set up for the manufacture 
of six basic engine types. These included the 450 h.p. R-985 \i\fasp 
Junior, the 6oo h.p. R-1340 \tVasp and the 1,200 h.p. R-1830 Twin 
\i\fasp as well as improved models .of the 1,450 h.p. R-2000 Twin 
\ iVasp, the 2,100 h .p. (2,400 h.p. with water injection) R-28oo Dou
ble Wasp and the \i\fasp Major. 

A mong the new military aircraft pov,rered with P ratt & vVhitney 
aircraft engines were the Martin PBM-5 Mariner with two R-28oo-C 
Doubl_e \i\Tasps; the G1'umman F7F Tigercat with two R-28oo-C 
Double \1\fasps; the Grumman F8F Bearcat with one R-28oo-C Dou
ble \ i\fasp ; the Vought F4U Corsair with one R-28oo-C Double 

. \i\fasp; the Consolidated-Vultee PB4Y-2 Privateer with four R-r83o 
Twin \i\fasps ; the Goodyear F2G Corsair w'ith one R-4360 \i\fasp 
Major; the Boeing X F8B with one R-4360 \i\fasp Major; the Repub
lic XF-1 2 with fo~n· R-4360 \ i\fasp· Majors; and the Douglas C-74 
Globemaster with four R-4360 \i\fasp ' Majors, the Martin BTM 
Mauler with one R-4360 \Vasp Major; the Lockheed PV2-4 Har
poon with two R-28oo-C Double Wasps; the Consolidated-Vultee 
XB-36 with six R-4360 \i\Tasp Maj ors; the Boeing B-50 Superior-
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tress, with four R-4360 \ iVasp Majors; and the Douglas XC-1r2 with 
four R-28oo-C Double \ iVasps, and commercial transports including 
the Boeing Model 377 Stratocruiser with four R-4360 \ iVasp Majors; 
the Republic Rainbow with four R-4360 Wasp Majors ; the Douglas 
DC-4 Skymaster with four R-2ooo-Dr3 Twin \i\ asps; and the DC-6 
Skymaster ·with four R-28oo-CA Double Wasps; the Martin Model 
202 (and 303) with two R-28oo-CA Double \ A. asps ; and the 
Consolidated-Vultee Model 240 with two R-28oo-CA Double \1\ asps. 

Private and executive type airplanes using single-row Pratt & 
\ iV hitney aircraft engines it1cluded the Beech Model D-18S with two 
R-98s ~Tasp Juniors; the Beech Model D-17 with one \IVasp Junior , 
the Grumman Model G-73 Mallard with two R-1340 \IV asps ; and the 
Spartan Model 12A with one Vlasp Junior. A number of helicopters 
were being developed around th e company's sing le-ro·w eng ines which 
had been adapted to operate with the cranksh<!-ft in the vertical plane, 
including the Bell Model 42 and the Sikorsky Model S-S I , each pow
ered with one \ N asp Junior. 

Ranger Aircraft E ngines Division of the Fairchild E ngine and 
Airplane Corpo rati on, Farmingdale, N. Y., which had manufactured 
thousands of its 6 and 12-cyl. series of in1ertecl , inline, a ircooled 
engines for the air fo rces of the U nited Nati ons, continued to devote 
its extensive manufacturing facilities to war producti on right through 
V-J Day. Production of its ow.n engines was discontinued earlier 
when a quantity sufficient to carry on the military tra ining program 
had been completed, but Ranger had shifted its facilities to the manu
facture of combat plane components and otheF urgently needed equip
ment. Production of this type of materiel was increased early in I94S· 

Manufacture of Andover auxiliary power units for the B-29 and 
other large bombers was continued at a high rate of production until 
midsummer. Component parts fo r Packard-built Rolls-Royce Merlin 
engines used in the P -SI Mustang were manufactured in quantity 
sufficient for the entire production of these engines until the war 's 
encl. A large order from the Navy fo r s-in. rocket motors also was 
completed. Production of radar castings under subcontract for \iV est
ern E lectric was continued until Summer, and Ranger manufactured 
some similar parts again in the Fall. The war's end brought a halt 
to much of the subcontract work, including the production of miscel
laneous detail parts, such as magazine cover cases, front plates and 
camera adapters , fo r Fairchild Camera & Instrument Corporation, on 
which work just had reached the quantity production stage. 

The end of the war brought no halt, however, to Ranger's research 
program. W ork on several developmental contracts fot the A rmy and 
Navy continued throughout the year. In addition, R~nger began over
hauling surplus Ranger Six engines. It sold these engines-factory
rebuilt and factory-guaranteed-as agent for the R.F.C. The first of 
them went into Grumman \ Nidgeons. This engine rebuilding program 
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wa stepped up during the latter halt of 1945 so that Ranger 6-cyl. 
inverted, inl ine, a ircooled engine \\ ere available fo r civilian use soon 
after hostili t ies ceased. \ general con olidation of activities followed 

-J Day, and Ranger g radually moved its manufacturing facilities 
under one roof at the main plant in Farmingdale. 

T he Warner A ircraft Corporation, Detroit, 1vlich ., continued pro
dnction of the R -550-3 and R -500-7 aircooled radial engines fo r use in 
a ircraft purchased by the rmy A ir Forces . Production also \·as con-
1 inued on \• ·a rner hyd raulic brake control units fo r mili ta1·y aircraft 
at the Detroit and Grand Rapids plants. 

\ 1\i estinghouse E lectric Corporation, P ittsburgh, Pa. , started de
signing an a.-..;: ial flow jet propulsion engine in January, 1942, on orders 
from the avy. T he \l'hstinghouse 19. jet engine was ready fo r test 
14 months la ter. By the middl e of 19-+4, other models had been pro
duced, including the 19B and 9·5 engines. T he company ha under 
vvay several secret projects fo r the Navy . They were described by 
R . P. K roon, chi ef eng ineer on the project, as fo llows : "T he 19B 
engine is good fo r 1,400 h .p. at modern plane speeds. conventional 
a ircraft powerplant of the same horsepower has more than twice the 
diameter of thi s j et eng ine. It weigh.s only half as much as a cor
responding piston eng ine. Contrary to the rocket, which carries its 
own oxygen fo r combustion, the jet eng ine brings in its air f rom the 
outside. A ir is pumped in by a compressor. The air is heated by 
burning liquid fuel in it. A portion of the energy of the hot combus
tion products, which have been expanded to several times their origi
nal volume, is used to drive a turbine, the sole purpose of which is to 
supply power to keep the compressor going. The remaining horse
power is not delivered to a shaft, but appears in the fo rm of a high 
velocity jet. It is reaction of this j et that propels the aircraft . 

"It is possible to take more power out of the turbine than is needed 
to drive the compressor , and this surplus power can then be used to 
d rive a propell er. Such an arrangement, in which only a small part 
(20 per cent ) of the energy remains in the jet, is known as a gas tur
birJ,e propeller drive . Contra ry to the present day piston eng ine, the 
jet eng ine really has only one mO\iing element, as the compressor, the 
combustion chamber and the turbine are arranged in line. This is one 
reason fo r the streamlined appearance. , A nother reason fo r the small 
diameter is that the axial flow· type of compressor has been selected. 
Contrary to the centrifugal compressor, which utilizes ce11trifugal 
force to pump up the mediun~ , and which requires large diameter, the 
axial flow compressor is like a fan with many, many blades, that 
pushes the air backward towards the combustion chamber. In this six 
stage compressor the rotating bl ades revolve at a top speed at r8,ooo 
rpm ; that is, 300 times a second .. At r8,ooo rpm the compressor swal
lQws an enormous quantity of air (50 ton/ hr. ) which it delivers to the 
combustion chamber. T he combustion chamber is something like a 

- - - - - - - - --~-- - - - - -- - - - - -- - - - - -
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perforated wastepaper basket, and the compressed air enters the 
burner baskets through these perforati ons. I:uel is sprayed in through 
a row of atomizing spray nozzles. A spark is used for ignition, but as 
soon as the flam e has started, the ignition can be cut off because the 
combustion is continuous. There is no dilly dallying in the burner ; the 
aii· particles spend only I / Ioo of a second in the combustion chamber. 
The rate of combustion is so intensive that in a g iven space I ,ooo 
times as much heat is released as in a conventional power plant boiler . 
Brought to temperature up to I,500 degrees F., the combustion prod
ucts then enter the turbin e where th ey give off a good deal of their 
energy to drive the compressor. The tips of the turbine blades move at 
8oo m.p.h . They are going around so fas t that the centrifugal pull on 
each turbine blade is so,ooo times its own weight. 

"As the air enters the engine, it first performs an impo1·tant little 
chore in cooling the lubricating oil. The aluminum oil cooler is located 
where. it is subject to cooling a ir independent of whether the airplane 
is fl:ying or on the ground. Aft!=r going through the turbine, the gases 
then enter the exhaust nozzle. From here the jet exhausts as a I ,200 
m.p.h. gale. 

"The exhaust nozzle is 01;1e in which the area and thereby the 
velocity of the jet can be varied by a movable tail piece. The acces
sory drive comprises those accessories which serve the engine proper, 
and they consist of an electric starter to bring the engine up to the 
speed at which it can maintain itself, a fuel pump to deliver fuel to the 
combustion· chamber, an oil pump to circulate the oil to the bearings 
and to the coil cooler which is mounted in front of the engine :where 
air cooling is available at all times, an overspeed control to prevent 
the engine from 'running away,' an electric tachometer to give a 
visual indication of rpm to the pilot. 

"Then there are the accessories which serve the airplane, and these 
consist of a generator to provide electric current, a hydraulic pump to 
furnish high pressure oil to serve wing flaps and landing gear, or a 
vacuum pump to operate the aircraft instruments. 

"The 9.5A engine, the little brother of the I9B, has many of the 
same Westinghouse family features. Its top speed is 34,000 rpm, 
567 revolutions per second. It was originally designed to power an 
American buzzless bomb, bu_t appears promising in general to drive 
small planes, and, in later modified form, as a small mechanical drive 
turbine to drive helicopters, cabin superchargers and electric genera
tors." 

Wright Aeronautical Corporation, Paterson, N . J., in 1945 
produced more than r6,ooo Wright engines, developing over 32 
million horsepower, for such aircraft as the Boe!ng B-29, the Lock
heed Constellation, Curtiss Helldiver, Grumman Wildcat and North 
American Mitchell . At the same time, Wright Aeronautical, while 
maintaining war production at peak le~els, developed a new 7-cyl. 
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engine fo r tra iners, light transports and ~xecutive planes, increased 
tlw power output of the Cyclone 9 and Cyclone 18, which had served 
all branches of the armed forces ; and further, continued develop
ment work on gas turbines leading to thousands of horsepower. 

From Pearl Harbor to -J Day, a total of 202,160 Wright engines 
were produced. P lants of \li,T right eronautical Corporation turned 
out 120,651 engines of all types and models while from 1942 through 
1945, Studebaker produced 63,789 '0. right 9-cyl. Cyclones, and Dodge 
Chicago produced 17,720 ·wright 18-cyl. C)clones in 1944-45. 

Peak production of Cyclone 18 s was maintained until the defeat of 
Japan. Of the 7,700 of that type shipped in 1945 by Wright, a -
majority came from the Wood-Ridge, . J., plant, but the ' Cincin
nati plant retooled in 1945 and began production of the engine while 
continuing to turn out Cyclone 14 s. The company's plants in the 
Paterson, N. J., area manufactured a slight!) more powerful version 
for Navy ~xperimental planes as weU as advanced models of the Cy
clone 9 for Navy fighters and scout bombers. Soon after the Japanese 
surrender, nine fqreign and domestic airlines purchased a large num
ber of Lockheed Constellation transports, powered by 2,200 h.p. Cy
clone 18's for use in transcontinental and transoceanic flights. Later 
models, to be delivered early in 1946, were powered by 2,500 h.p. 
Cyclone 18's which increased speed and range far beyond that which 
enabled a Constellation to set the Burbank-Washington transport 
airplane record of six hours 58 minutes. 

Late in 1945, the Cyclone 9 was increased to 1,425 h.p. The 
Cyclone 9 had powered 8o per cent of the nation's prewar and war
time commercial transports. With a ratio of one horsepower to each 
-95 lb. of weight, the latest Cyclone 9 was the most powerful aircooled 
engine per lb. of weight in production early in 1946. The Cyclone 7, 
"baby" of the series, was introduced early in 1945 for use on light 
transports. Produced in two models, with single or two-speed super
charging, the Cyclone 7 operated on low octane fuel, and had many 
parts interchangeable with other models for easier maintenance. 

Another development for improved air travel made by Wright 
Aeronautical was the introduction of a Wright-designed turbosuper
charger which used engine exhaust ·gases to enable planes to "breathe" 
in the thin air of high altitudes where passenger transports could 
travel over the weather for smooth, uninterrupted flights. In working 
on the development of the turbosupercharger, Wright engineers also 
gained added knowJedge of heat-resistant metals which they put to 
use in developing the gas turbine power plant. 

During 1945 Wright steadily increased production of Cyclone 18's 
equipped with fuel injection. This method of gasoline metering, 
which fed fuel directly into the combustion chamber, ensured an even 
fuel distribution and cut down detonation or "knocking", eliminating · 
the dreaded icing of inlet manifolds and other parts. 
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On the scientific side, Kenneth Campbell , vV right Aeronautical 
research engineer, was awarded both the \ i\f right Broth ers and the 
Manly medals by the SAE for a paper on eng ine cooling fans, ad
judged the best technical paper of the year. \i\f right engineers also 
developed a high altitude ignition tester which simulated a tmospheric 
and temperature conditions of high altitudes fo t' testing and develop
ment of improved ignition systems. Built of transpa rent plastic, the 
test chamber was one of the world's largest laboratory bell jars. 

N ew military aircraft powered by \!\fright Cyclone engines in 
cluded the Consolidated B-32, powered by four Cyclone 18 's like 
those in the B-29. The Curti ss SC-1 Seahawk, powered by a Cyclone 
9, took part in a pre-invasion attack on Borneo as its military debut. 
The Ryan FR-r Fireball fighter, the first to combine jet and recipro
cating power in one airplane, used a 1,350 h.p. Cyclone 9 for take-offs, 
landings and normal flight , relying on the jet to g ive added speed and 
climb during combat q1aneuvers. Cyclone eng ines in Col. Irvine's 
B-29 "Dream Boat" helped es tabli sh the world 's long di stance record 
in a flight from Guam to vVashington-8, 198 mil es. Col. Irv ine and 
"Dream Boat" also hold the Hartford-Seattle and th e Seattle-Los 
Angeles record, and flew from L os A ngeles to i ew York in 5 hrs. 
28 min., to break the transcontinental record a t that time. A Boeing 
C-97 transport, cargo and passenger version of the B-29, powered by 
four Cyclone r8's, set a record from Seattle to Washington , D. C., of 
6 hrs. 3 min. and 50 sec. early in 1945. 

WRIGHT CYCLONE ENGI NE ASSEMBLY 



CH PTER XII 

NEW AVIATION ACCESSORIES 

Huge Production of Accessories Helped to \ i\T in the \ i\Tar- ew De
velopments for Giant Aircraft and Private Planes-N e\\ Elec

tronic Devices-1\ew Aids to Navigation-Simplified Con
trols-Improved Fuels and Materials-Reconversion 

of the Industry to Postwar Programs. 

N 0\iVHERE in the realm of aeronautics was greater prorrress 
• b 

made during the war than m the vast field of accessories 
design and production. From cable controls and spark pltws 

. b 

to the practical application of gyroscopic and electronic science which 
supplied good bombsights and radar, the manufacturers of accessories 
kept pace with the demands made upon them for new things which 
contributed to the remarkable efficiency of our air force operations. 
Nearly all the new ·wartime accessories had peacetime applications in 
postwar air transport and private flying. They were vitally important 
factors in the maintenance of our air power in all its branches. 

Aeronautical Services, Inc., \ iVashington, D. C., was organized in 
O ctober, 1945, and contracts were made with several of the major 
airlines for instrument approach procedure charts, route charts for 
instrument flight , airport sun eys and related items. Other contracts 
were in production. A loose-leaf fli ght manual showing approach 
information at principal airports was being produced for one of the 
airlines. It superseded the popular prewar manual published by 
Range Data, Inc., the sole rights to thi s publication having been 
obtained by Aeronautical Services. The revised manual was to be 
ready for general distribution by the spring of 1946, providing com
plete coverage for the United States, Iaska and certain foreign areas. 
Aeronautical Services was an authorized agent for Government 
charts, manuals and other publications. It also maintained a "chart 
subscription service," under which subscribers automatically re
ceived current charts as soon as they became available. Navigation 
computers and other accessories also were carried in stock. A staff 
of expert engineers and cartographers was avai lable as consultants, 
and for the production of special charts, as well as design and pro
duction of computers and other special devices fo r use in air naviga
tion. 

A iradio, Inc., Stamford, Conn. , throughout the war devoted its 
facilities exclusively to the production of over $17,ooo,ooo worth of 
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radar and other electronics equipment fo r the armed fo rces. It was 
one of the largest producers for the I avy which awarded the com
pany its Certificate of Achi evement. A iradio was especially distin
guished in the design and development of super-hig h and ultra-high 
frequency radar and electronic test equipment. 

· Many of the instruments developed fo r military use could be used 
to advantage in the peacetime electronic field. The SGE signal gen
erator, developed for the 1 avy, proved indispensable on far-flung 
battlefronts, as well as in laboratories throughout the country for the 
development, testing and maintenance of radar equipment. The in
strument was built in quantity production, and so precise was its 
operation that Westinghouse asked A iradio to build a modified oscil
lator fo r use as the local oscilla tor in a new type of very high fre
quency super-heterodyne receiver. T he SGF signal generator, a com
panion unit, was a long line oscillator of ingenious design and was of 
particular interest because it covered the range of f requencies used by 
the television and FM stations throughout the country. It proved 
invaluable in the design and maintenance of both FM and .television 
transmitting and receiving equipment. 

With peacetime aviation 9n the threshold of a new era, A iradio 
contributed to the safety, convenience and pleasure of private flying 
with its first peacetime product-an extremely light-weight, two-way 
communication set for private planes. The A iradio Super 52 was 
manufactured in a number of models to fit all types of light aircraft. 
Desigried by engineers, who also were pilots, it included a built-in 
range filter, a tuned R.F. stage for better selectivify and maximum 
image suppression , both standard broadcast and radio range broad
cast bands, slide-rule dial for better visibility and more accurate tun
ing, i.nterphone communication, and both automatic and manual vol
ume control. · Easy to install and of attractive design, the weight of 
the complete equipment, receiver, transmitter and power supply, was 
only 10 lbs., 10 ounces; and dimensions were 3~ in x 5 II/32 in. x 
5 23/32 in. · Another product of Airadio's Airborne Division destined 
to take its place on the list of desirable equipment for the private 
flyer, was A iradio's Super 41, a battery-operated receiver, with full 
sized components, at a total weight of two lbs. 13 ounces. Ease of 
installation and compactness in size were achieved in this receiver 
with dimensions the same as model 52. Easy and accurate tuning by 

· means of the slide-rule dial, high sensitivity and selectivity for cl ear, 
long distance reception, and sharp tuning, built-in range filter, manual 
and automatic volume control, and adequate power output to furnish 
full headphone volume to seve1:al outlets simultaneously were features 
of the design. 

Al-Fin Corporation, a subsidiary of Fairchild Engine and Airplane 
Corporation, at Jamaica, N. Y., continued to develop its process of 
chemically bonding pure aluminum to steel or other ferrous metals. 



I E W VI \ T I ON ACCE S SORIES 

The p rocess used extensively in construction of cylinder barrels for 
the Ranger GV-770 12-cyl. engine, resulted in more horsepower 
per pound of weight. The Al-Fin process of bonding aluminum and 
steel into an integral whole offered advantages in innumerable in
dustrial applications where highly efficient heat transmission with 
saving of weight was desirable. It also proved useful in structural 
applicati on~ where thermal problems were not involved. Products 
which involved use of the !-F in process included aluminum-muffed 
and finned aircraft-engine cylinder barrels, steel-hubbed aluminum 
gears, aluminum-lined steel-backed preformed sleeve bearings, alumi
num-muffed and finned heat e.. .... changers, and aluminum-coated ex 
haust systems. 

Edwin D. Allmendinger, Iew York, announced a line of tools 
fo r which he was export distributor. They included the R oy_al clipper 
metal cutter designed to eliminate cumbersome sheet metal snipping 
and save time in cutting light metals up to .040 in ., plywood, plastics 
or cardboard. It could cut inside a sheet with a quarter inch hole for a 
starting point. Another tool was the C-B manual metal shrinker de
signed to do in minutes a job formerly r equiring hours. It was 
manually operated and portable_, and had a 45-1 leverage. A ngles up 
to an inch wide could be worked to a radius as small as three inches. 
The tool would shrink metal of .01 6 to .051 in. Another tool, the 
C-B drill saver , permitted the operator to continue to use a drill after 
it had been broken by slipping the broken end into the drill saver, 
chucking up and continuing the job "ithout loss of time or drill . The 
drill was held from turning in the holder by two dimples which rode in 

THE ROYAL CLIPPER METAL CUTTER 
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the drill flutes, while a slotted end, compressed by the grip of th e drill 
chuck, added gripping power. That tool was made in 52 sizes to fit 
from one sixteenth in. to No. TO drills. Another tool was the C-B 
rivet cutter which could be gripped in a vise or mounted on a work 
bench, a rivet inserted and cut smoothly to the desired length . S till an
other manual tool was the C-B metal crimper for inside or outside 
curves, or upsetting or crimping the edges of metal. It was ad justed 
easily, and could be install ed permanently. The C-B joggling block 
was another tool to form a joggle or an offset in a few minutes merely 
by inserting the angle into' the block, tightening side plates, dropping 
into a vise and tightening. 

The Aluminum Company of America, P ittsburgh, Pa. , during the 
war supplied more than four and one half billion pounds of aluminum 
fo r the aircraft industry . TJ1e war years brought many new develop
ments in fabr icating methods, and new aluminum alloys . N oteworthy 
among the new alloys was A lcoa's Alloy 75S, made available in sheet, 
extrusions, forgings, rod and bar. The Aluminum Company of Amer
ica offered a wide range of sheet aluminum alloys with mechanical 
properties ideally suited to ai rcraft primary and secondary applica
tions. Many of these alloys were available as Alclad sheet, a form 
which proved so corrosion resistant throughout the years. A lclad 
75S-T sheet, having a typical tensile strength of 77,000 lbs. psi. was 
fast approaching the status of the standard high strength sheet alloy 
for new aircraft design. While the bulk of ·production in aircraft 
sheet had been Alclad 24S, Alcoa also offered he9-t treatable alloys 
61S, 24S, 75S, Alclad 14S and Alclad 75S. For extruded shapes re
quiring extra high strength (wing spars and fuselage primary struc
ture being typical) , Alcoa Alloy 75S was utilized to a very great 
extent. This alloy in extruded form had a tensile strength of 88,ooo 
lbs. per sq. in. Stepped extrusions, which reduced machining to a 
minimum, were available. Through the development of increasingly 
larger hammers and presses, aluminum f01~gings of much larger sizes 
were possible. Aluminum forg ings ·provided very high strength per 
unit of weight and their use resulted in ·g reat weight savings so essen
tial in aircraft. Alcoa Alloy 75S forgings, recently made available, 
were proving of great interest to aircraft designers. The new alumi
num fabricating methods and nevv alloys developed during the war 
were available to the builders of commercial and personal aircraft. 
A lcoa's engineers were ready to assist on the use of aiuminum in new 
and unfamiliar ai rcraft designs and fab ricating procedures. 

American Tube Bending Company, New Haven, Conn., used its 
entire manufacturing facilities up to V-J Day in producing war mate
rials, of which approximately 95 ·per cent were for the aircraft indus
try. The company's greatly increased productive capacity included 
equipment for bending. swaging, expanding, flanging and beading of 
~-ound oval and square tubing in all metals. Gas and electric welding, 
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as well as gas and induction brazing, played important roles in pro
clueing large scale quantities of finished assemblies. Heat treating and 
various finishing processes were added to the list of activities. The 
skills developed and experience gained during the war years improved 
the company's peacetime work materially. More than· so per cent of 
its entire production still was de\ oted to the aircraft industry, includ
ing exhapst collector work in the light plane class, and e-xperimental 
work for the engine manufacturers in both the large and small engine 
categories. 

S. Appel & Company, New York, pioneers in specialized aviation 
uni fo rms and other clothing, had designed a variety of uniforms for use 
in airline operations. 

The B. G. Corporation, ew York continued to supply the 
military services and engine manufacturers with aircraft spark plugs 
in quantity up to the end of the war. The B. G. Model RB19R 
ceramic spark plug was increasingly in demand for use in commercial 
operations, where very satisfactory results vvere reported. The RB-
19R spark plug incorporated precious metal electrodes as well as a 
resistor in series with the spark gap, both of \\ hich coi1tributed to ex
tended service-free operation . This plug was currently approved for 
many of the high-output engines where its excellent anti-fouling 
characteristics were an advantage for idling and low-power running. 
Other ceramic spark plug models were in final stages of testing and 
were to cover a full range fo r all aircraft engines. new D. C. Igni
tion Harness Test Set was developed and put in production for the 
field. 

Charl es H. Rabb Company, I -ew York and Los Angeles. a long 
established international aircraft sales and supply organization. was 
planning for a sharp increase in business volume. Commercial sales for 
the first few months of 1946 were at the best peacetime level s in the 
companyr s hi story. In line with heightened activity the company ' 
acquired a hangar at Newark Airport for servicing and reconditioning 
planes. \~ arehouses of the company were moved from M ineola, Long 
Island , to Newark, where storerooms, sales and service were avail
able. Babb supplied a complete ai rcraft service at Newark, including 
motor overhaul s, reconditioning and reconverting . The company also 
provided the public with storage faciliti es for private planes. During 
1945 Babb erected a nevv warehouse and sales room on Airways Av
enue, Glendale, Calif. , fronting on Grand Central Airport. 

Bendix Products Division of Bendix Aviation Corporation, South 
Bend, Incl. , during the 1,347 days between Pearl H arbor and V-J 
Day, delivered to the armed forces of the United Nations $441,8oo,ooo 
worth of military and naval equipment. It represented an output of 
nearly 14 million units by Bendix and its subcontractors, and an aver
age of 10,000 units each working clay. This equipment ranged from 
automotive carburetors and ·brakes to aircraft carburetors and brake 
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and wheel combinations; from universal joints powering thousands of 
jeeps and multiple-drive vehicl es to hydraulic power steering controls 
for giant trucks and armored cars ; from vacuum power control units 
to massive aircraft landing gear struts and complex electrically 
powered gun turrets developed by Bendix engineers in cooperation 
with the Army Air Forces. 

Some of the most dramatic of these products, resulting directly 
from years of engineering activity in the South Bend plant, lay in the 
field of fuel-metering or fuel feeding equipment for aircraft engines. 
Revolutiona·ry developments in carburetion and fuel feed systems de
veloped by Bendix played a key role in establishing and maintaining 
the superiority of allied air power over that of Germany and Japan. 

For a decade before the war, Bendix invested more than six mil
lion dollars in research on various products at its South Bend plant. 
Much of that research money was used to build up research facilities 
devoted exclusively to fuel-m.etering developments, which later were 
to help make it possible for huge transports and multi-engine bombers 
to fly at ceilings over 35,000 feet and carry huge bomb and cargo loads 
at speeds over 300 miles an hour. As airplanes flew higher and 
faster, carried bigger pay loads and widened their cruising radii, fuel 
equipment by Bendix-Stromberg assumed increasing importance as 
the heart of aircraft power plants. When war came, Bendix engineers 
were ready to toss at the enemy an ingenious blow in the form of the · 
Stromberg inj ection carburetor, perfected in 1937 and available im
mediately to the Army and Navy. VVorking in close cooperation with 
the services and with designers and builders of aircraft engines, 
Bendix-Stro"mberg engineers specialized in developing fuel systems 
designed to meet operating requirements of various engine designs. 

This continuous development and constant improvement of fuel
feeding devices and controls built up in the South Bend plant what is 
believed to be the world's lQ.rgest engineering laboratory devoted ex
clusively to aircraft fuel-metering research. From that laboratory 
emerged not only the injection carburetor but also an improved direct 
fuel injection system which gave American air power the first system 
of this type with fully automatic- master control of fuel-air ratios. 

Test facilities included a battery of "air boxes" for testing fuel
metering performance under high altitude air pressures up to 40,000 

feet, refrigerated air boxes, which manufactured frigid temperatures 
as low as -70 degrees and engine test houses to check performance 
of fuel-equipment designs on actual aircraft engines. Direct fuel in
jection systems were checked in test stands which measured delivery 
of fuel quantities to individual engine cylinders. High speed movie 
cameras were used to check characteristics of fuel spray deliveries, 
and light ray optical measuring devices were used to check vital di
mensions of fuel pump plungers to a millionth of an· inch. In addition, 
the Stromberg engineering department had in operation extensive 
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facilities to deal with .fuel research problems involved in jet propul
sion engines, gas~turbine propeller engines and ram-jet missiles. 
These included a complete jet-engine test stand and equipment to test 
performance of jet-engine burners at simulated high altitudes. 

A huge job taken on by Bendix was development and production 
of electrically power-driven gun turrets. These were perfected at 
South Bend and put into production in the form of top turrets which 
equipped the Iorth American B-25 boml:iers and chin turrets which 
protected the forward approaches on the Boeing Flying Fortresses. 

The Bendix semi-automatic gun charging system made its con
tribution to air success in that remotely located guns which failed to 
fire in combat could be fired instantly by- merely actuating a valve 
placed at the gunners' fingertips. Thousands of those units were 
manufactured during the war. _ 

Serving its product!> and helping the armed forces to keep them 
functioninrr at top speed was an army of Bendix field service men on 
duty at e;ery important fighting front. Stromberg fuel equipment ' 
experts were on hand at key air bases and on fiat tops to check the 
performance of carburetors and direct fuel injection, and they re
ported back suggestions which contributed to constant improvement 
and efficiency. 

With regard to BendL'< aircraft J?roducts, which were major pro
duction items during the war, defimte plans awaited future require
ments of the Army and Navy air forces and reorganization of the 
transport and commercial aircraft industry along peacetime operating 
lines. The Bendix Products division, through -continuance of its long
standing research and development program, planned to be in a posi
tion to make substantial contributions to the expected progress in 
commercial aviation, as well as in private flying. ' 

Boston Insulated Wire & Cable Company, Boston, Mass. , while 
continuing the manufacture of the standard types of aircraft wires and 
cables, produced many specialty and developmental types used in air
craft. In an effort to reduce the weight and size of lighting and power 
cables, a new type under the brand name "Radex" was brought out to 
replace the conventional lacquered braid covering with a film of tough 
yet flexible plastic which had unusual qualities for withstanding tem
perature and pressure changes. Also to reduce weight, power cables 
using pure aluminum conductor were manufactured for the larger 
feeder circuits with weight savings amounting to 22 per cent based on 
the equivalent carrying capacity of copper. A further weight saving 
was accomplished by the application of aluminum shielding braids in 
place of copper in open wiring systems. This saved an additional 20 

per cent in the No. r8 gauge and about roper cent in the No.6 gauge. 
High temperature coaxial cables for antennae lead-ins and other radar 
applications were important developments. COX-sF-22 was a flex
ible armored coaxial cable Ys in. in diameter, capable of withstanding 
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temperatures up to 250 degrees C., ·with a capacity of only 8uuf per 
ft. and correspondingly low losses at ultra high frequency, Special 
matched fittings were developed to make sure that no moisture could 
penetrate into the cable when connected directly to an antenna or 
radiator. 

Breeze Corporations, Newark, N . J., produced more than 8,ooo 
different items in great volume for the Army, Navy, Signal Corps ?-nd 
Ordnance Department up to V -J Day. Having operated for twenty 
years in close cooperation with lead ing aircraft and engine manufac
turers on development of numerous advanced aviation products, the 
company took long technological strides during the war and emerged 
with a strong organi zation to meet the rapidly changing postwar prob
lems of the industry. In the radio ignition and secondary shielding 
fi eld, Breeze met the trend wi th a fl exible spark plug lead assembly 
greatly improved in shielding qualities and mechanical strength. In 
the secondary shielding field , Breeze designed improved end fittings 
and imprO\;ed conduits, all in the interest of safer and better electrical 
systems in aircraft. 

T ypical of its noteworthy war developments was the Breeze Mono
bloc connector. It met urgent requirements of aircraft engineers and 
designers for a connector to eliminate many of · the shortcomings of 
connectors designed before and during the war. The Monobloc con
nector had insertable and removable contacts to which the cable or 
wires were crimped mechanically rather than soldered . This mechani
cal crimping did away with the use of soldering flux, which had con
tributed greatly to the deterioration of contacts at the point of solder
ing. The crimping method also insured uniformity of attachment to 
connector contacts as it eliminated the human element involved in sol
de ring jobs. By the use of insertable contacts, cables could be attached 
to the contacts on assembly benches and then installed into the finished 
equipment, eliminating the need for soldering the wires or cables to 
the connectors at the point of in stallation. In designing thi s con
nector, Breeze engineers excluded many of the component parts char
acteristic of standard aircraft connectors, eliminating the possibility 
of mal-function clue to flashover, condensation, erroneous assembly or 
breakage. · 

In the mechanical control field , Breeze improved the design of its 
actuator mechanisms used in the trim tab control systems, and devel
oped many new mechanical drives used in a wide variety of applica
tions, such as tachometer installations and radio control devices. 
Breeze also developed an electrically driven <;:owl flap mechanism for · 
uniform opening and closing of cooling vents ; and in the engine ac
cessory field , Breeze concluded development and testing of a cylinder 
head temperature bulb. ' 

The company's developments in aircraft armor plate for higher 
degree of protection and faster manufacture were among the war's 
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more interesting aeronautical accomplishments. Armor plate produc
tion for aircraft continued after V-J Day, and experiments . in this 
field still were carried on by the company. Among miscellaneous 
products, Breeze continued to produce flexible conduit in all varieties, 
internal tie rods and cartridge engine starters. 

Champion Spark Plug Compan), Toledo, 0., prior to termination 
o f \\ ar contracts, manufactured and delivered tremendous quantities 
of aircraft spark plugs to the Go' ernment air services and to aircraft 
engine manufacturers. During 1945, major airlines adopted Cham
pion aircraft spark plugs for their use. \iVhile a very intensive en
gineering development program was carried on all through the year, 
after V-J Day special emphasis was placed on de' elopments both of 
spark plugs and spark plug reconditioning methods and equipment to 
meet the requirements of the airlines. Several improvements in spark 
plug design were worked out, and they were expected to be available 
during 1946. 

Chandler-Evans Corporation, \A/est Hartford, Conn., consolidated 
all its activities in a large new plant in vV est Hartford, and was in an 
expanding production program on aircraft carburetors, fuel and \Vater 
pumps and fuel controls for high o~1tput engines of both reciprocating 
and turbine types. At the same time, the company continued engi
neering and research into new uses for dehydrating equipment for 
shipment, storage and other fields. Chandler-Evans developed and 
produced the carburetor for the Pratt & \iVhitney R-4360 engine. 

Chandler-Evans manufactured in its "' ar plant at \ A/ allin!!ford 
b ' 

Conn. , more than a hundred million Protek-Plugs used for protection 
of engines and instruments in shipment at).d storage. More than 380,
ooo fuel pumps and 8o,ooo water regulators for all types of engines 
were manufactured in the war plant at Meriden, Conn. More than 
roo,ooo carburetors were made for \ iV right Cyclones in the B-29, 
B-32, C-69 and C-97 planes and also for Pratt & \iVhitney engines on 
the B-24 and C-87 planes. 

Chicago Aerial Survey Company, Chicago, Ill. , developed special
ized photographic equipment which was used to great advantage dur
ing the war by both the rmy and the Navy. The Sonne continuous 
strip camera was developed by the . company for low altitude aerial 
reconnaissance. Studied on continuous uninterrupted strips in a spe
cial stereoscopic viewer, . the large scale photographs, impossible to 
obtain by conventional aerial photography, revealed intimate details 
of enemy plans and operations. Photographs could be obtained at 
extremely low altitudes with this camera mounted in fast fighter planes 
because the moving film was synchronized to the movement of the 
ground image, effectively stopping motion in the photograph. Sharp 
clear photographs could be obtained at roo feet of altit_ude at top jet 
airplane speeds with this revolutionary camera. Stereoscopic photos 
were obtained by means of a double lens system. 
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During the war the Navy developed a method of stereoscopically 
measur.ing water depths with Sonne strip photography. A measuring 
comparator was developed by the company so that parallax measure
ments necessary for this work could be made conveniently and quickly. 
This method of water depth measurement was used effectively in pro
viding depth information on assault beaches during the latter phases 
of the amphibious war against Japan. Both the Army and Navy made 
good use of the extremely large photographic scale obtained at low 
altitude by swift fighter planes traveling at top speed. These low 
altitude missions proved to be relatively safe for combat operations 
because the photo plane flashed over and disappeared before enemy 
gunners could man 'their weapons. Commercially the camera was 
particularly adapted to photographing linear subjects such as rail
roads, highways and pipelines. A stabili zation device was in the proc
ess of development, to allow strip photography at any flight altitude. 
An automatic continuous printer also was developed for the Army 
and the Navy which, in addition to printing the Sonne film, proved to 
be extremely valuable in quick printing of standard aerial roll film in 
large quantities. 

The Cleveland Pneumatic Tool Company, Cleveland, 0., manu
facturer of aerols (air-oil shock absorbing landing gear units), Cleco 
pneumatic tools, r<?ck drills and equipment for the mining and con
struCtion industries, and shock absorbing equipment (Cle-Air spring 
control unit) for military and commercial trucks and buses, had its 
large production schedule curtailed sharply immediately after V-J 
Day. Principal design facilities then' were concentrated on landing 
gear for commercial transports, which in many cases were converted 
military models. Unable during the war to devote much time to en
gineering its landing gear units for small conu11ercial and private air
planes, the company delegated a large part of its staff to develop its 
aerols for that fast-growing market. 

Commercial Plastics Company, Chicago, Ill., developed a unique 
plastic clip-support which was used successfully by the Army and the 
Navy under all conditions and further, earned an enviable reputation 
in the aircraft and electrical industries. The clip-support was made 
from a special formula of ethyl cellulose which originally was pro
duced for army canteens. As a clip to hold electrical wiring and 
cabling it had many 

1 
unique and exclusive features. Its tensile and 

impact strength was excellent. It was light in weight and had good 
dimensional stability under a wide range of atmospheric conditions. 
Its rolled edges prevented short circuiting by cutting of braided in
sulation caused by vibration. It did not sweat as easily as metal clips 
and prevented rotting insulation of the wires. The clip-support was 
available in many stock sizes to fit practically any electrical wiring 
need, or it could be obtained in special construction to meet a particu
lar requirement. 
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The Cox and Stevens Aircraft Corporation, Mineola, 1 . Y., con
tinued production of specialized computing devices and its aircraft 
electric weighing kit. The weighing equipment constituted the major 
production item and the weighing cell itself was perfected in a variety 
c£ capacities ranging from s,ooo to 300,000 pounds each, all with the 
guaranteed basic accuracy of I / IO of one per cent of applied load. 

-More than sao weighing kits were shipped to the AAF and Navy 
stations all over the world in 1945, and all types of military aircraft 
were weighed with the weighing cells. The fact that the weighing kit 
could be carried easily by one man and thus brought to an airplane at 
any place in a hangar saved much time othervvise spent in moving 
aircraft around to bring the airplane to the scales. By means of the 
portable kit, weighing equipment was available to stations that might 
otherwise have been without scales, and it assisted, along "'ith the Cox 
and Stevens load adjuster, to insure weight and balance control of our 
military aircraft. 

The weighing method was simple. The weighing cells were 
mounted on jacks and the jacks then raised until the entire weight of 
the a.irplane was supported on the cells. n interesting device was 
developed in connection with the "eighing cell to simplify the weigh-

COX & STEVENS WEIGHING KITS 
These aircraft electric weighing cells were mounted on jacks and the jacks then 

were raised until weight of the plane was supported ·on the cells. 
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ing of tail wheel type aircraft. A special adapter was designed for use 
with any one of the cells in the weighing kit. This adapter, . which 
enclosed the cell, was attached to any hoist and the tail wheel weight 
then was secured by suspension rather than by the jacking method 
used on the main wheels. 

Cox and Stevens planned to continue manufacture of weighing 
equipment, and with that end in view developed many other special 
adaptations of the device outside the aircraft field. However, for com
mercial aviation the company perfected equipment making it possible 
to read actual weights to within one or two pounds. The high capacity 
cells for experimental work in connection with the new, large air
planes, because of their comparatively small size and ease of operation, 
proved extremely successful. An interesting adaptation of the weiglr'
ing cell was the measurement of the thrust of jet engines. Preliminary 
tests showed the weighing cells to be well adapted to installation in 
motor mounts and test stands for securing that essential data. 

Although basically an engineering organization, Cox and Stevens 
had increased manufacturing activities until they represented . 98 per 
cent of the dollar volume .of the business. The ratio was expected to 
continue, although engineering services were available, parti~ularly in 
weighing services and the preparation of approved loading schedules 
for privately owned aircraft. 

Crescent Insulated Wire & Cable Company, Trenton, N. J., oper
ated by the same family since 1881, had been developing and manu
facturing insulated wire since the invention of the incandescent lamp. 
During the war Crescent met the exacting specifications of all the 
armed services and maintained scheduled production despite frequent 
changes in specifications caused by substitution of available materials 
as ordered by the Government or changes dictated by requirements 
which came to lig:ht in actual. combat. Every length of wire had to 
surpass the applicable specifications requirements. All operations, 
starting with wire drawing, mixing of insulating compounds, spooling 
of cotton, rolling and galvanizing of steel strip, to the finished goods, 
were performed in one large integrated plant. 

Durham Aircraft Service, Inc., Flushing, N. Y., and Detroit, 
Mich., which started business late in 1944, locating "hard to find" 
hydraulic valves and fittings, had expanded its organization to 8o 
personnel early in 1946, and was serving as distributor for a number 
of manufacturers as well as agent for the disposal of surplus war 
equipment' throughout the United States and abroad. Durham serv
ice shops and warehouses were maintained in several areas. 

Eclipse-Pioneer Division of Bendix Aviation Corp01:ation, Teter
boro, N. J., was in production on a variety of new devices for postwar 
aviation, besides maintaining its long-established regular line of acces
sories and flight and navigation instruments. Continued development 
of accessories for jet propulsion aircraft was in progress. Starters 
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\\ ere available for turbo-j t engine ha,·ing a single taae planetary 
aec1.r train. a multiple di c clutch and aut matic engaging and disen
gaging jaw mechanism, weighing approximately -7 lbs. For conven
ti nal aviation engines, light \\·eight starters were being produced that 
"·eighed 20 lbs., less than-tho e of previous design. T hey were direct
cranking electric starters, c ncentric in design. and consisting of a 
h~avy duty electric m tor. planetary gear trains in series, a fricti on 
di c clutch and automati c e-ngagement and di sengagement ja\Y mecha
ni m, for engines up t 3,000 h.p. In addition. aircraft generators 
\\·ere developed. capable of producing up to -1-00 amperes at generator 
peed range of from 3,500 to S.soo rpm, suff.cient to provide current 

for operating all the electrical components of large modern air trans
ports. D.C. generators, engine dri\ en, were redesigned to give maxi
mum performance with minimum weight. In recognition of the impor
tance of operating valves and control equipment in attaining effective 
ice removal with new types of inflatable de-icers, Eclipse-Pioneer 
developed the electronic control for the previously developed Manifold 
Solenoid de-icing system. Offering distinct advantages over previous 
systems, it was widely accepted by the Army and Navy as well as 
several airline operators for use on large transport airplanes. Electri
cally operated actuators were redesigned to provide improved operat
ing characteristics, longer service life and reduced weight. These 
actuators were used for electrically operated doors , lowering and rais
ing retractable landing gears, operating wing flaps and tail wheels, 
and were furnished to various airplane manufacturers. Automatic 
engine controls,-the result of considerable engineeri1~g attention, 
were predominant in the further development of automatic devices 
with dependable performance. 

Another outstanding E clipse development was the motor driven 
dry air-pump. It was equipped with an explosion-proof ;notor, re~ 
quired no lubrication, and was designed to provide air pressure or 
suction for operation of instruments, camera, noxious gas detector and 
radio harness pressurization. It provided a theoretical airflow of 4 -I 
CFM at ro,ooo rpm and was driven by an integral .2 bhp. 27.5 volt 
d.c. motor. Rated capacity was .or8 lb -/min. air flow at rr.r" Hg. 
abs. inlet pressure, maintaining 3 r" Hg. abs. discharge pressure. 
Maximum operating characteristics were current draw .rs amperes, 
pressure differential 20" Hg., discharge temperature 300°F., mini
mum flow .or lb. / min. The construction was such that oil filters , 
separators or accumulators were eliminated, and air free of oil con
tamination was provided. This eliminated explosion hazard in appli
cations where electrical discharges were prevalent. The pump re
quired no lubrication and could be mounted near its supplementary 
equipment or in inaccessible places . The pump was of the rotary 
single-vane type ; vane held against the rotor by pressure exerted 
through dual helical springs. The fin s of th e rotor housing dissipated 
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heat rapidly. An automatic electrical overload protector was incor
por~ted in the structure and provisions were included for wiring con
ne~tiOns through electrical connector fitting AN 3102-16-IIP. It 
Weighed 4~ lbs., and was 8 21/32 in. long and 3 17/32 in. diameter. 

Several outstanding accomplishments in the instrument field also 
were recorded by Eclipse-Pioneer. The Pioneer Automatic Pilot was 
developed to meet the requirements of airline operators for precision 
a':tomatic flight control of modern transport aircraft. The Automatic 

· Pil?t w~s . accepted as standard equipment by the majority of the 
ma!or airline operators in the United States and Canada. Incorpo
r~tt~g specific features, developed as a result of a complete survey of 
airl_mes and C.A.B. specifications in respect to control characteristics, 
m_amtenance facility and safety provisions, the Pioneer Automatic 
Pilot provided, !-proportional control, 2-coordinated turn control, 
3-constant pressure altitude control , 4-automatic synchronization, 

. s-al~ electric operation, including 3 phase, 400 cycle, flight gyros and 
electnc servos, 6-pitch trim indication, 7-magnetic azimuth con
t~ol by means of the flux gate· compass with multiple repeater indica
tion, ~reconnectible mechanical disconnect system for servo emer
gency control, 9--demountable servos, ro-airline type controller, 
II-electrical fail-safe provisions (they were such that failure of a 
c_omponent in a signal circuit caused that channel to become inopera
tive and allowed the corresponding control surface to return to neu
tral) , 12-simplified wiring and minimum number of individual units, 
13-c?mplete interchangeability of units, 14-=-availability of standard 
AN Size flight instruments. 

The Pioneer Pilot consisted of the following units: r-Gyro 
s tabilized flux gate compass transmitter, a completely sealed unit of 
~mall size for rigid mounting in the optimum magnetic field location 
m ~he aircraft. An importapt feature was a self-contained, cycling 
cagmg mechanism, remotely operated by push button. 2-Master 
direction indicator, incorporating convenient _mechanical cam type 
compensator as well as the repeater transmitter. 3-Rotatable dial 
repeater indicator. Two of these units could be used in addition to 
the master direction indicator for remote indication of magnetic 
azimuth. 4-Amplifier and signal generator unit. In one compact as
sembly the signal gyros and the amplifier network were incorpo
rated for the complete auto-pilot system, including vertical gyro for 
pitch and roll signal; rate gyro for azimuth rate signal generation, 
constant pressure altitude control unit, gyro caging relay, adapter 
control for follow-up ratio adjustment of the particular type of air
craft, pitch trim indicator tie-in, flux gate and servo amplifier system. 

The amplifier and signal generator, designed tfor installation in a 
standard aircraft radio relay rack, provided maximum serviceability 
and ready maintenance. It resulted in the major reduction of weight 
and complexity of ex~ernal wiring as compared with earlier automatic 



N EW AVIATIOr ACCESSORIES 

pilot systems. The ~constant pressure altitude control unit would 
maintain satisfactorily a given altitude up to 30,000 ft. It was so de
signed as to prevent the aircraft's assuming any extreme pitch attitude 
in maintaining altitude when subjected to severe vertical drafts. This 
unit was mounted within· the case of the amplifier and signal generator 
unit_and provided .a change of one degree pitch altitude for every 30 

ft. change of altitude. A switch ' ·as provided for this control so that 
upon reaching the desired altitude, the unit could be switched into the 
a utomatic pilot circuit. The match ratio adjustments were such as to 
provide the proper ratios to three axes as ·well as rate in the automatic 
pilot circuit, and was accompanied b) four potentiometers. These 
potentiometers were located in the amplifier and signal generator unit 
to be accessible when it was mounted in a plane. A coded lock type 
cover-plate made it · impossible to have incorrect potentiometer set
tings for a given type of ship. A quick disconnect was provided for 
this unit to facilitate rapid insertion and removal of the entire ampli
fier rack from the plane. 

fifth unit in the automatic pilot "'as a standard servo o. 2, 
entirely electric in operation. It consisted essentially of a 2-phase in
duction motor controlled by a coupling autosyn unit and driving the 
servo output ' shaft through a reduction gear train. The servo was 
automatically positioned in synchronization. A n electrically operated 
dutch was incorporated for engaging or disengaging the servo to the 
aircraft control system. It was designed to provide a torque output of 
approximately so foot pounds and a revolution of 3 rpm. The com
bined weight of each servo, plus mounting bracket and mechanical 
disconnect was approximately 13 lbs., and the amount of pull neces
sary to disconnect the mechanical disconnect under load was about 
ro lbs. 

The reconnectible disconnect was used in conjunction with the 
servo z' to provide emergency mechanical ~isconnect and. reconnect of · 
the servo to the control system. The individual mounting bracket per
mitted the servo to be separated readily from the disconl1ect and the 
control system without disturbing the control system rigging. Posi
tive operation under all icing conditions also was provided. 

The controller of the automatic pilot incorporated airline type turn 
control for coordinated tum, trim indices a~1d pitch and bank trim 
control. The trim control provided maximum sensitivity required for 
procedure flight control. Included in the turn control grip was a mo
mentary switch for disconnecting the compass signal when making 
fine course adjustments. A separately mounted clutch switch pro
vided electrical control of the servo clutches to engage or disengage. 
the automatic pilot from the aircraft control systems. A pitch trim 
indicator provided continual visual indication of the trim adjustment 
of the automatic pilot on the pitch axis . 

Provision was made so that with simple external wiring changes, 
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ECLIPSE-PIONEER INSTRUMENT PANEL 

A complete unit for small planes. 

it was possible to use the flux gate compass section of the automatic 
pilot without the total current drain of 350 V.A. In this case, the flux 
gate compass system's current requirement was only 50 V.A. total. 
Hence an added safety feature was made possible. 

The Pioneer Ai'r Position Indicator was a valuable instrument for 
long-range aircraft. Mounted at the navigator's station, it provided 
visual indication of longitude and latitude, and by means of a num
bered counter, air mileage was readily obtainable. The navigator, by 
entering his wind correction, could determine the position of his air
plane in flight , in longitude and latitude. 

Pioneer flight control instrument panels were developed for the 
owner of small, private aircraft in particular, and were designed to 
conform with the airplane's interior scheme. Completely self-con
tained, these panels embraced a single packaged unit, containing the 

· basic flight instruments, including an altimeter, air speed indicator, 
tachometer, fuel level, oil pressure, oil temperatu.re gauges, bank in
dicator and ammeter. All instruments were arranged compactly in 
the panel to provide instantaneous reading. The panels were mounted 
by means of four screws, plus, of course, the wiring and connections 
necessary for the instruments. Furnishing instruments in a small and 
compact panel eliminated the necessity of stocking individual instru
ments at a repair base, and simplified the maintenance problem in that 
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the whole panel could be removed easily and a replacement installed 
while the individual instrument was being serviced. Additional in
struments, such as manifold pressure, turn and bank, rate of climb 
indicators and clocks could be supplied readily in special auxiliary 
panels for cross-country and night flight. Similarly, any combination 
of instruments could be furnished in the basic panel as desired. The 
panel wa:s adopted as standard equipment by several private plane 
manufacturers. · 

Thomas . Edison, Incorporated, \i\,lest 0Tange, N. J., continued 
to expand the activity of its Instrument Division in the aeronautical 
field. Production of electrical thermometer indicators and of engine 
gage units incorporating electrical temperature indication and vented 
fuel pressure indication was continued for the Army and Navy and 
for commercial planes. Two basic Edison instrument designs were 
applied to various unusual instrumentation p~:oblems. They were the 
moving magnet ratio meter in which hair springs were eliminated, and 
the differential pressure gage in ·which the response element vvas a 
simple capsule contained within a pressure char'nber, the motion of 
the capsule being transmjtted· through the wall of the chamber by a 
unique motion seal. 

The Edison aircraft engine fire detection system went into volume. 
production. In this system, thermocouple units were placed at suitable 
locations in the power and accessory sections. Flame or hot gases 
striking these thermocouples generated currents which directly oper
ated a sensitive relay, causing the alarm to operate. Tests indicated 
that the system responded to fire within one to five seconds after its 

EDISON CAPACITANCE FUEL GAGE 

Picture shows I. to r. tank element, transmitter a~d indicator. 
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outbreak, and was not damaged by the fire. Thus it indicated when 
the fire was extinguished, and was ready to detect any recurrence of 
fire. 

Edison also was granted an exclusive license in the aeronautical 
field vnder patents of John E. Lindberg, Jr., on a capacitance type of 

.liquid quantity gage, suitable for fuel, oil · and hydraulic fluid tanks. 
Service tests were made and indicated for the average four-engine 
installation a total weight of less than 20 lbs. per plane, and an over
all measurement error of less tf1an five per cent. Production designs 
were completed, and quantity manufacture was to commence early in 
1946. The Edison line of thermostatic switches and thermal timing 
relays found numerous aeronautical applications. Their distinctive 
construction, in which the contacting mechanism was completely 
sealed in glass and operates in vacuum or arc quenching gas, gave 
them a high current breaking capacity for their small size and light 
weight, with their capacity independent of altitude. 

Edo Aircraft Corporation, College Point, N. Y ., was in production 
on a backlog of orders for light plane floats for private aircraft, with 
plans for production of larger models in 1946. During the war Edo 
had produced 95 per cent of the dollar volume of all Army and Navy 
floats . Besides on schedule delivery of floats, the company built as
semblies for 19 different types of aircraft, and its production record 
earned for Edo the second E award. . 

Naval aircraft equipped with Edo-designed and produced floats 
included the SB2U3, OS2U, S03C, F4F, SB2C, the Martin Mars 
(wing tip floats), SC-r. Army ships included the L-1A, L-4, L-5, 
Ryan, Northrop, C-47-A, C-64, C-47 and AT-7. Two important 
engineering developments included Edo construction of the world's 
largest amphibious floats for the Douglas C-47 transport. This project 
was a direct result of prewar commercial development of amphibious 
gear for light planes. The other important design and construction 
proje.ct was the float gear for the Curtiss S(:::-1 Seahawk which in
cluded the unique innovation of internal ])omb bays in the main float. 
Edo also produced subassemblies at the rate of soo per month for 
the Grumman F6F Hellcat. Edo also was working on a major en-
gineering development project for the Navy. . 

The Eisemann Corporation, Brooklyn, N. Y., had a line of mag-
netos for light aircraft. . 

The G & 0 Manufactur-ing Company, New Haven, Conn., had an 
expanding postwar program of production on its line of oil coolers 
·which 11ad been developed for Army and Navy aircraft during the 
war. 

Gabb Manufacturing Company, East Hartford, Conn., introduced 
an entirely new and different kind of timing tool known as the Time
Rite. Unlike other methods of engine timing, the Time-Rite deter- · 
mined timing positions of the piston by direct measurement of piston 



TEVV A VI TIO ACCESSORIE 421 

travel. Top center indicators, timing discs and crankshaft pointer's 
were eliminated, and faster, more accurate tinting resulted. The Time
Rite could be used in practically all the current American aircraft en
gines, and its use was approved by the manufacturers and the Serv
ices. It was in use by several branches of the Services, the engine 
manufacturers, airlines and smaller operators. 

_The B. F. Goodrich Company, Akron, 0., was a wartime pro-. 
ducer of essential items for the armed forces. Principal products in
cluded bullet-sealing fuel cells and non-sealing fuel cells; de-icers; 
tires and tubes; brake expander tubes ; all types of aircraft hose; life 
rafts; oxygen equipment, anti-exposure suits and many other aero
nq,utical accessories. The transition to peacetime production was 
prompt. Few reconversion problems were involved because major 
items were continued largely as before, for civilian use. Goodrich 
engineers, with new production techniques and ideas evolved from 
war activities made possible a number of new developments. Airplane 
tires in new (Type 7) high pressure sizes and co.nsh·uctions to meet 
increasing load-carrying demands were developed, with special em
phasis on the use of nylon to accomplish this. At the same time, 
splendid cooperation from airlines helped to forward the development 
of the company's new Rotovane tire, designed to provide rotation of 
the tire before the plane lands. New developments in de-icers pro
vided a lighter, smoother shoe. A new Type 12 de-icer using a mani
fold tube arrangement combined lighter weight with cleaner ice re
moval, and showed up favorably on flight tests under icing conditions. 
Company engineers worked closely with the Eclipse company toward 
development of the new solenoid valve unit for de-icer operation: The 
Goodrich Rivnut, which long served as a nutplate for de-icer attach
ment, was found useful for many other fastening applications in air
craft. Originally available only in aluminum, development work made 
possible Rivnuts of brass, steel and stainless steel. 

Announcement was made of a new pressure-sealing zipper with a 
precision-molded rubber lip, to seal gases and liquids from zero pres
sures to pressures up to the strength of the zipper itself. The pressure
sealing zipper was used as an aileron gap seal, as a seal for pressure 
cabin units, for camera cases, waterproof clothing and other equip
ment. A vtrim, a plasticized polyvinyl chloride applied to fabric, metal 
or plastic board, was introduced for use in airplane interiors. Also 
added to the Goodrich access.ories line was A vtex, a plastic made of 
thermo-setting resins in both laminated or molded forms. For several 
years, this material was used successfully in fabricating trim tabs, 
larger control sections and structural parts. A new synthetic rubber 
cement, Plastilock, was used effectively in securing a good metal-to
metal bond. As an indication of its strength, Plastilock 500 used for 
metal-to-metal bonding had a shear strength of 3,250 lbs. per square 

. inch, and tel).sile strengths reached 4,000 lbs. per square inch. The 



422 THE AIRCRAFT YEAR BOOK 

New Pro<;Iucts Department, staffed with sales engineers equipped to 
work with aircraft designers, found solutions to many problems where 
rubber, synthetics and plastics could be the answers. Adaptation of .a ' 
Flexlock joint to airplane plumbing lines and similar uses was a typi
cal example of the dozens of applications already proved or in experi
mental stages of development. 

Gi·imes Manufacturing Company, Urbana, 0., designers and 
manufacturers of aviation lighting equipment, introduced several new 
types of lights for aviation service. An electrically retractable land
ing light of explosion-proof design was intended for transport and 
private aircraft as well as for Army and Navy planes. Several models 
were available with sealed reflector lamps in two sizes and various 
wattage ratings. A plug-in type simplified landing light was developed 
for low-cost installation in small airplanes. Various new interior and 
instrument lights were developed for the latest models of transport 
and private aircraft. Grimes expanded activities to include design and 
manufacture of lights for small airports. Contact, boundary, obstruc
tion, and glide-path lights as well as beacons were being developed for 
low-cost operation at small fields. 

The Hilliard Corporation, Elmira, N. Y., developed a new line of 
Hilco oil filters and purifiers for the Army and Navy. The Hilco 
Flite filters were installed on several Army and Navy aircraft. A 
Hilco portable filter was developed for the Navy and it was installed 
~t Naval air stations. The company also developed a completely inte
grated line of Hilco oil equipment designed to solve many mainte
nance problems and provide more hours between engine overhauls. 

International Flare Signal Division of The Kilgore Manufactur
ing Company, Westerville, 0., throughout the war carried on devel
opment work for the Army a~d Navy, and supplied the Services and 
civil operators with a complete line of landing flares and signaling 
equipment for all types of planes. The company was developing a 
new line of distress signals. 

Jardur Aviation Company, New York, produced their Jardur
W arner air navigational plotter, a compact precision instrument for 
students and private and commercial pilots. The company also im
ported from Switzerland, for sale in the United States, the J ardur 
Bezelmeter aviation waterproof chronographs and wrist watches. 

Koehler Aircraft Products Company, Dayton, 0 ., which had de
veloped valves for American combat planes during the war, in close 
collaboration with AAF experts at ·wright Field, designed and pro
duced new and modernized valves and other accessories for postwar 
aircraft. For example, the advanced K1700 drain valve, particularly 
designed for use in lighter, smaller airplanes, was ready. The design 
of this valve made slow, uncertain thumb-screw adjustment unneces
sary, and safety wiring had been eliminated. It was bui: one of the 
many Koehler wartime proved valves and accessories that could be 
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adapted to civilian planes ad' antageously. Koehler engineers devoted 
mach of their time to solving the special problems of aircraft manu
facturer .. II the Koehler regular vah e products were in production, 
including poppet type oil drain vah es, fuel drain valves, line shut-off 
valves, electric solenoid \ alves and fuel selector valves, plus several 
important additions, including a new fuel strainer. 

- Kollsman Instrument Di' ision of Square D Company, Elmhurst, 
. Y ., continued large scale production acti\ ities· of its standard air

craft instruments, at the same time concentrating engineering and 
development on new instrumentation problem po eel by industr) 
progre s . particularly in the field of high speed flight, high altitude 
pressurized cabin operation , jet propulsio_n and helicopters. Impor
tant ne\\ instrument developments were made by Kollsman in each of 
those fields, including further development and initial quantity pro
duction of the fach airspeed indicator, a w1it which gave the pilot a 
continuous accurate indication of hi s relationship to the critical speed 
or point at which he would enter the shock wave pattern. The instru
ment was developed to solve automatically the problems involved in 
the relationship of airplane design and constantly changing air density, 
and was particularly important to high speed fighters and jet-propelled 
aircraft. · 

In the field of high altitude operations, considerable development 
work was done on a pressure pack for the Lockheed Constellation 
and the necessary instrumentation for it. The pressuri..zing system was 
designed to maintain cabin pressure at normal passenger comfort 
levels for flights up to approximately 20,000 feet and partial pres
surization above that altitude. Another feature of the system was con
trolled rate of pressure change, so that ascents and descents of the 
aircraft could be made at fairly rapid rates while still holding cabin 
pressure changes within the 400 to soo feet per minute rate. 

Two new tachometer developments were necessitated by require
ments of jet engines and helicopters. new tachometer with a rancre 
of 10,000 rpm was developed for the jet r~quirements , while helico~
ters received a new unit indicating the relationship of the encrine speed 
to that of the rotor to indicate any slippage in the gearing ::.system. 

Krembs & Co., Chicago, Ill ., developed a line of fluxine fluxes of 
especial interest in aircraft manufacturing where accurate welding 
was essential. Krembs fluxine fluxes Nos. 18, 43, 41 ati.d 7 were in 
growing demand. They had passed the severest tests, gave better 
results and were more economical. For example, so lbs. of fluxine 
flux 43 did the work of So lbs. of a competing product, without injuri
ous fumes. Safety from fumes was a feature of the Krembs products. 

Leach Relay Co., Los Angeles, Calif., pioneer Vvest Coast relay 
manufacturer, for the last130 years, devoted its war-expanded facilities 
to producing both the old and new types of equipment needed to meet 
the ever-increasing requirements of the electronic era. Arriving too 
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late for actual combat, a light weight (r,225 lbs.) heavy duty relay 
(200 amps.----<::apable of handling r ,2oo amps. inrush-29 VDC) was 
designated by the Army and 1 avy as Relay o. AN-3370-r, and by 
the AAF as the B-ro. More recently this relay was approved fc: r use 
on military craft in variable frequency alternator circuits vYhere it was 
required to handle 70 amperes at r r 5 VDC, 400 to r ,ooo cycle alter
nating current, at a power factor of 95 per cent across the contacts . 
This relay found many new applications in modern transports, cargo 
planes and the new high-flying stratosphere aircraft. Others in the 
new series included the B-4A, B-8A, B-r2 ( rated 200 amps.); the 
B-II ( rated so amps.) ; the B-r6 (single pole double throw rated 
so amps . on the normally OJ?en contacts and 25 amps. on the non11ally 
closed contacts ) . To the light personal plane industry L each offered 
a light weight solenoid type relay, weight 80 oz., having special alloy 
contacts capable of carrying roo amps. at I2 volts direct current or 
75 amps. at 24 volts direct current. 

The Leece-Neville Company, Cleveland, 0., completed' its war
time commitments for Army Air Force generators, regulators, relays 
and motors, and followed this with the development and production 
of high output alternator-rectifier combination systems. These new 
units, which delivered up to 400 amperes at 30 volts, were made avail
able for postwar military purposes as well as for commercial airline 
use. Experience gained in providing alternator-rectifier combinations 
to meet military requirements opened up possibilities for their use on 
small aircraft. A carbon pile voltage regulator, used so extensively by 
the air forces, was modified for commercial applications. Several 
types of pump motors were developed which operated safely when 
immersed in fuel , and were used primarily on jet propulsion planes. 
S imilar motors with comparable ratings also were made available for 
applications where· air blast ventilation could be supplied. E ngineer
ing research to combine automotive and aircraft type electrical · equip
ment, in the interest of economy, progressed satisfactorily. 

Link Aviation Devices, Inc. , Binghamton, _ N. Y., had a fine war 
record for production of a number of devices which proved invaluable 
in the training of Army and Navy pilots. In addition to the famous 
Link instrument flying trainer, which trained pilots in instrument 
flying procedures while on the grouncL the company also developed 
the Link crew navigation trainer for instruction of operational flight 
crews, the Link radar trainer by which pilots practiced interception 
procedures, the Link automatic pilot trainer used to instruct pilots 
and mechanics in operation and maintenance of automatic pilots, as 
well as many other significant training aids. 

Best known of the Link_ devices was the Instrument Flying Trainer 
which was used by nearly soo,ooo airmen in bringing American air 
power against the enemy. This trainer, the only item of training 
equipment to stay with a pilot throughout his entire professional 
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career, con isted of a fuselage and instructor's desk, and contained all 
controls, S \\ itches and instruments necessary to simtilate flight in an 
actual aircraft . L atest of these instrument trainers was the Model F , 
dcvelopea in 1945 and being produced by the Link firm for the AAF 
postwar training prog ram. It contained 2r flight instruments and a 
complete set of controls including trim tabs, landing gear, and wing 
flap controls, cowl fl aps, carburetor heat control and oil cooler shut
ters . Instrument indications were accurately responsive to changes in 
flight attitude, power setting air speed, altitude, rough air and air 
temperature, characteristics combined with air loading on rudder, 
elevator , and aileron controls to duplicate the conditions of actual 
flight with remarkable fid elity. 

T he Link crew na\ igation t rainer, described by the AF as a · 
" ma rvel of merican ingenuity,' provided a navigator , radio opera
to r, and pilot-individually and as a team, with working conditions 
similar to those in the air. It was a reproducti on of a bomber fuselage 
housed in a 45 foot silo-like building. bove the fuselage was a celes
tial dome, a reproduction of approx imately 380 stars of the Iorthern 
Hemisphere. Beneath the silo in front · of the fuselage was a large 
screen , upon "hich a picture of the ground was projected from below. 
This picture of the terrain traveled along the screen. according to the 
direction and speed of the simulated aircraft in flight . N ight-time 

NEW LINK INSTRUMENT FLYING T,RAINER PANEL 
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problems using the celestial dome, and daytime problems using the 
screen could be rehearsed in complete detail in the crew navigation 
trainer without risk of life or property. A modification of the crew 
navigation trainer was the celestial navigation class trainer which con
tained all the navigational features of the crew trainer but did not 
include fuselage, projection screen or terrain mechanism. Instead, 
six student navigators worked in individual booths under the star
studded celestial dome, each utili zing an observation platform. Con
sisting of a flying unit similar to the instrument trainer, a remote 
indicating cabinet, and a large instructor's table, the Link radar 
trainer provided a pilot with the same type of radar equipment used 
in actual aircraft. Figures appearing on an indicator scope in the 
pilot's cockpit were utilized to guide his "fighter" toward a simulated 
"enemy" aircraft many miles away. The course of the "plane" was 
controlled by an instructor at a table, and its position picked up by 
simulated radar, was reported on the pilot's scope. The constantly 
changing relationship of the pilot plane to the target was solved 
through the establishment mechanically, electrically, and electroni
cally, of a spherical triangulation which provided accurate indications 
on the scope. 

In the Link automatic pilot trainer, all types of automatic pilot 
equipment were installed on instrument train ers to provide a quick 
and efficient method of learning how to maintain the electro-hyd raulic 
apparatus . It was found that since the controls and responses on a 
Link were identical with those encountered on standard aircraft, the 
training for mechanics could be made shorter and mQre effective. Also 
produced by the Link firm. were the Link map reading trainer, in 
which a moving photograph of the ground was projected on a screen 
before a class, thus enabling navigation students to work out prob
lems by seeing the ground over which they were flying. Other instru
ments were the Link aviation marine sextant and .Link test collinator. 

In prospect for early production was the Link pre-flight trainer 
which was being designed for use in school classrooms and for pre
flight training of laymen who "want to learn to fly." This low-priced 
trainer would assist beginners in understanding the functions and 
operations of aircraft, and it was being developed in response to a 
large number of requests relative to the adaptation of Link instrument 
flying trainers to classroom use. 

The Liquidometer Corporation, Long Island City, N . Y., supplied 
practically all the principal aircraft manufacturers with remote indi
cating aircraft tank quantity gauges for installation on trainers, fight
ers, bombers, cargo, transport, utility and other types of airplane. 
These gauges were used to indicate quantity of fuel, oil, de-icer fluid, 
windshield alcohol , water and other liquids contained in tanks. After 
V-J Day when most of its war contracts were cancelled, the company 
completed readjustment of its facilities for peacetime business and dis-
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posed of war-expanded plants and equipment. The manufacturing 
and engineering facilities ,,-hich t emained after the adjustments, com
prised considerable expansion O\ er that available before the war. The 
company also canied on its regular continuous experimental program 
which resulted in many new designs and manufacturing improve
ments. 

L odwick ircraft Industries, Inc., Lakeland, F la., was established 
by Albert I. Lodwick to serve as a modi fication center, reconversion 
base and overhaul and maintenance depot fo r both airline transports 
and personal aircraft . The company also served as distributor for 
aircraft equipment ; and its fac ilities were available for reconverting 
A rmy transport planes fo r purchasers in Latin America. 

Macwhyte Company, Kenosha, \1\ is., was in production on its 
well-known line of " Hi-Fatigi.te'"' aircraft cables which were made of 
galvanized and stainless steel fabricated to reduce constructional 
stretch and increase fatigue resisting properties. A t the same time 
M acwhyte "Safe L ock" svvaged cable terminals were produced in eye 
ends, fork ends, stud ends, turnbuckle epds and numerous special 
types . They were supplied both loose and attached to aircraft cable. 
The "Hi-F atigue" cable assemblies were used on primar;y controls of 
planes fo r operating ailerons, rudders and elevators, and for motor 
controls, bomb release controls and retractable undercarriages. The 
cable with terminals attached was made in leng ths to specifications. 

Macwhyte aircraft wire rope slings were manufactured for use 
with the airplane itself and fo r use in the production, handling and 
shipping of aircraft. On the aircraft, slings were used mainly for 
"hoisting a11d lowering airplanes . T hese slings were made light weight 
and flexible and were built into the aircraft by the manufacturer so 
that , by means of a crane, it could be lifted quickly and safely on board 
ships, aircraft carriers, and otherv\•ise handled. 1VIacwhyte slings also 
were in constant use as auxiliary crane equipment in the production, 
handling and shipping of aircraft materiaL T hey harnessed such loads 
as boxes of vital material that had to be unloaded and transported 
overhead in the factory, packs of steel, motors, tires, pontoons and 
machinery . W herever there were cranes to hoist and carry heavy 
loads, slings had to be there to handle these loads. In addition to 
manufacturing aircraft cable, assembli es, swaged cable terminals 
and a general line of wire ropes of many sizes, grades and construc
tions, Macwhyte also produced · tie rods for internal and external 
bracing of aircraft. T hese were made of cadmium plated carbon steel 
and corrosion resisting steeL lVIacwhyte wire ropes had many uses 
other than that required by the aircraft industry, such as crane ropes, 
shovel ropes, hoisting lines, and draglines ; wire rope for passenger 
and freight types of elevators, and fo r ship rigging, hoisting and 
towing. 

T he Glenn L. Martin Company, Baltimore, Mel. , announced three 
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important developments in fields allied to aircraft production. One 
was a new elastic plastic, Marvinol resin, a polyvinyl type which 
experiments showed suitable for manufacturing such items as multi
colored wire insulation, "rubber" sheeting, shoes and soles, food 
packages, umbrellas, raincoats, upholstery materials and many other 
items. P lans of the Martin Company included marketing it in white 
powder form to manufacturers of these products, the material to be 
produced in a new $ 1,50o,ooo plant to be erected at an undisclosed 
location. Another Martin development was a new feather-weight con
struction material, made of a " honeycomb" of cloth or paper san,d
wiched between and firmly bonded to thin sheets of aluminum, stain
less steel, wood veneer or plastic. The new, waterproof sheets were 
designed to be structurally stronger than other materials of the same 
weight being manufactured. A third Martin development was a new 
process by which wood, metals, cloth , leather, plastics or almost any 
other surface could be made usable fo r photographic reproduction. 
Basis of the new process was an emulsion which could be spread on 
many kinds of materials, sensitizing them for photographic print use. 
Savings for reproducing drawings and charts for production purposes 
proved large, and the system was used widely during the war in the 
aircraft and other industries. Added to these were more than two 
hundred other outstanding developments and processes made during 
the year in Martin plants and laboratories to speed production .and 
save valuable materials and man hours. 

Menasco Manufacturing Company, Burbank, Calif., produced 
landing gear struts for P-51 Mustangs, P-47 Thunderbolts, P-38 
Lightnings and other military aircraft. In addition, Menasco manu
factured glycol heaters, shimmy dampers , hydraulic pressure accumu
lators and gas ej ector valves for naval guns. T otal value of wartime 
production was slightly over forty-two million dollars . In July, 1945, 
Menasco acquired the assets of the Malabar Machine Company, manu
facturers of nationally accepted hydraulic jacks for aviation, railroad, 
industrial and automotive use. After V -J Day, the two companies 
were merged physically and sales and production efforts were coor
dinated to market the Malabar equipment on a large scale. The line 
of Malabar jacks included fixed-height, variable-height and multi
stage models ; wing, tail and ax le jacks for every type of airplane. 

Menasco also continued production of aircraft landing gear, mak
ing struts for the Lockheed P-8o Shooting Star, North · American 
P-82 and the Douglas BTzD. Development work was conducted on 
one of the largest sets of struts ever built, intended for a gigantic 
military transport on the secret list. 

The ex clusive M enasco Uniweld process was developed and 
proven for three years. During 1945, its successful application to the 
fabrication of landing gear. struts was recognized when Army Air 
Forces approval was obtained for the first time in the history of weld-
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ing. U niweld was an automatic method of producing pressure welds 
which could not be distinguished from the parent metal in strength, 
appearance, weight or micro-analysis. Uniwelded assemblies aver
aged about 20 per cent less weight than designs based upon conven
tional forms of assembly-bolts and nuts, screws, rivets and an:
welding. 

Mercury ircraft Inc., Hammondsport, N. Y., continued to sup
ply parts and accessories to other manufacturers, but broadened its 
scope to co\ er other fields outside aviation as well. Chief among its 
new products were aluminum school buses, which embodied the latest 
technique and processes developed in building aircraft, with a great 
reduction in dead weight and in operation and mai'ntenance costs. 
O ther production included articles fabricated from aluminum, utiliz
ing the same equipment as was used during the war-applying air
craft technique to industrial products. 

The Torma-Hoffmann Bearings Corporation, Stamford, Conn., 
produced ball , roller and thrust bearings for airframes, power plants, 
instruments and accessories both in standard types, as ' ell as in many 
special designs to meet the needs of the aircraft industry. Many of 
these bearing types were made fo r peacetime production. The com
pany extended its line of extra light ball and roller bearings, bearings 
for instrument applications requiring extremely low torque, corrosion 
resistant bearings and bearings having built-in seals for protection 
against dust and moisture. Research and development departments 
cooperated with Government agencies in development of new bearings 
and bearing lubricants and in writing specifications to cover them. 

Pioneer Parachute Company, Manchester, Conn., which since its 
organization in 1938, had become one of the world's largest producers 
of parachutes, developed a new type of parachute1 harness, named the 
"Quick-Fit," . which could be adjusted on any wearer, regardless· of 
size or weight, in just three seconds. It superseded the older type 
harness which required separate adjustments. The new harness was 
simple to put on ; chest and leg straps were snapped on in the usual 
way, then a tug at leg and chest straps automatically drew the entire 
harness to a perfect fit. The harness was loosened as easily by a sim
ple tug at the chest and leg strap fittings . Therefore; it could be kept 
loose for comfort ,during flight and tightened immediately in an emer
gency. The parachute could be put on or removed by the wearer 
while sitting inside a plane, another Pioneer development. The Pio
neer P3-B was a thin, soft, flexible chute especially designed to be 
used with the new harness. Pioneer also developed a new and larger 
chute testing tower. 

The John A . Roebling's Sons Company, Aircord Division, Tren
ton, N. ] ., continued to supply at peak production its aircord, swaging 
terminals, control assemblies, including its Lock-Clad control assem
blies, and aircraft and engine slings for prime aircraft manufacturers, 
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their subcontractors and the Government. Most of the aircord control 
assemblies were of galvanized carbon steel, although stainless steel 
aircord was supplied to the limit of availability, particufarly on N a, y 
contracts. In addition to the Lock-Clad control assemblies, which 
afforded decreased stretch characteristics and greater sensitivity of 
control, special control cable designed to maintain uniform loading 
cond.itions under wide ranges of temperature was supplied for certain 
;;_tirplanes. Improvements in manufacturing processes were developed 
to produce aircord having materially decreased permanent stretch 
characteristics, and these improvements were incorporated in regular 
production. 

SKF Industries, Inc. , Philadelphia, Pa., had a war record of mil
lions of aircraft bep.rings. This vast production was accompanied by 
many scientific improvements in the bearings and in production tech
nique, all of which SKF was making available to industry. \mong 
the principal SKF bearing types produced for both military and com
mercial aircraft requirements were cylindrical roller bearings for 
crankshaft locations, and deep groove separable type ball bearings to 
carry the propeller thrust. Progressive improvements and refine
ments i.n both design and manufacture were made in order to keep 
pace with the continuous demand for improved engi'ne power and 
performance. In addition, many bearings of all types were manufac
tured in ever increasing quantities for use on auxiliary parts and 
accessories, rocker arms, superchargers, generators and starters. Pro
duction of miniature precision bearings was stepped up to meet the 
demand for use in gyro compasses, automatic pilots, speed and direc
tional indicators, fire control mechanisms and the bomb sight. Balls 
and rollers were held to size within 25-millionths of an inch, while 
dimensions of races were controlled within ro-thousandths of an inch. 
The surface finish of raceways was improved until it was being meas
ured in 3-millionths of one inch. With the end of the war, attention 
was focused on the development of suitable SKF bearings to meet the 
elevated temperatures and high rotative speeds encountered in air
craft gas turbines and jet propulsion units. The techniques and pro
duction facilities developed during the war were concentrated toward 
offering the optimum selection of ball and roller bearings for postwar 
aviation. 

Scintilla Magneto Division of Bendix Aviation Corporation, Sid
ney, N . . Y., during the war produced nearly three mi!!'ion units to 
meet the ever increasing demand of the Army and Navy for ignition 
and fuel injection equipment destined for tank, automotive, industrial 
and aircraft engines, which required production. of extraordinary 
q1.1.antities of magnetos, battery ignition units, radio shielding har
nesses, switches, spark plugs, electrical connectors, mouldings, fuel 
injection pumps and nozzle holders, with their service repair tools, 
and in addition many millions of spare parts. Personnel at the Sidney 
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plant increased from a D ecember, 1941, total of 3,900 to 8,6oo in 
February, 1943, an increase of about 120 per cent . During J anuary, 
1942, 81 ,831 pieces of Bendix -Scintilla equipment were produced and 
twenty-one months later, in September, 1943, 134,381 units were 
shipped fo r use in the war. 

O utstanding improvements in methods of tooling and manufactur
- ing technique were accompli heel and real strides were made in per

fecting both performance and durability of the ignition and fuel inj ec-

SCINTILLA'S ALTITUDE CHAMBER 

It was used for testing Scintilla aircraft ignition equipment under simula ted flight 
conditions. 
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tion systems. Moulding of dielectric parts fo r all types of units was of 
special importance, and extensive research in better materials resulted 
in higher general performance, particularly at altitude. E lectrical 
connectors to meet the insistent demand for explosion and waterproof 
electric wire joints were produced. Scintilla engineers designed .and 
made available to production, new ignition devices that, even in the 
face of the pressure for production of standard types, found their way 
to engines powering combat aircraft . Low ten sion ignition systems 
'that eliminated long circuits of high tension current was one of the 
outstanding achievements of the Scintilla engineers, and incorporation 
of changes in production units to meet the ever 'increasing horsepower 
earned for the company the repeated commendation of the armed 
forces. Suppression of interference with radio and combating of igni
tion effects upon radar were top ranking proj ects which were accom
plished successfully by Scintilla's research, engineering and productio1i. 

/ New and improved designs for aircraft, industrial and automotive 
engine ignition and fuel injection were in Scintilla's postwar program. 
Moulding of plastics for general use and dielectric materials for in
sulation were to be made available. Fine ceramics of high heat
resistant value and mechanical strength were among th e products 
planned by Scintilla. Electrical connectors, comprising the newly 
developed Scinflex dielectric ·inserts, were in demand where the con
nections had to be definitely positive. Ignition equipment for all types 
and sizes of itqdustrial , aircraft and marin_e engines were well along 
toward production. Scintilla received the E award three times. 

Scott Aviation Corporation, Lancaster, N. Y., had a war record 
of production for the Services including thousands of portable oxygen 
breathing units, and at the same time vast quantities of subcontract 
parts for aircraft, including tail wheels, hydraulic master brake cylin
ders, AN-A-17 aluminum alloy castings and special parts. During 
1945, as war conditions permitted, efforts were made in the design 
and sales promotion of' new and old products, to preclude a damaging 
slump on V-J Day. As a result, practically every major manufacturer 
of personal aircraft designated one or more items of Scott manufac
ture as standard equipment. Typical of this equipment were tail and 
nose wheel assemblies, hydraulic master brake cylinders and parking 
brake valves, control wheels, rudder and toe pedals, co-pilot rudder 
pedals, fuel gauges, pressure gauges, temperature gauges, ammeters, 
free air thermometers and aviation chemicals. Portable oxygen 
breathing equipment was supplied for the air transport industry. The 
company designed and produced a new type of breathing apparatus, 
the Scott "Air-Pak," for use by fire and police departments, industrial 
concerns having breathing hazards, . and for complete lung protection 
in any condition of noxious atmosphere, and even for underwater use. 
This was a direct outgrowth of tremendous experience in the manl1-
facture of oxygen breathing equipment for the A AF. 
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Simmonds Aerocessories, Inc., New York, Vermont and Cali-
mia, pre en ted two new product of pecial interest: I-the Sim

monds Pacitor Gauge, an electronic fuel gauge developed to solve one 
of the long-standing problems of a\ iation, accurate measurement of 
fuel at all flight attitudes and t~mperatures , and 2-the Simmonds 
Light Duty P ush-Pull Control. The Pacitor gauge was installed by 

merican irlines on a fleet of converted C-54's, and was specified by 
Douglas for the DC-6. The Simmonds light duty push-pull control, 
No. 4L, was an addition to the established Simmonds push-pull line of 
controls as used in nearly a million aircraft and· tank installations 
during the war. 

The Simmonds Pacitor gauge circuit included three basic elements 
-the tank unit, or condenser, which comprised simple parallel plates, 
and was installed in the fuel tank; the power unit, which translated in 
terms of small direct current the electrical capacity of ~he tank unit as 
the dielectric changed from liquid to air ; and the cockpit indicator 
which registered these changes on the instrument panel. There were 
no moving parts in the immonds Pacitor gauge and, once installed, 

THE SIMMONDS PACITOR GAUGE · 

For gauging aircraft fuel, it improved accuracy of fuel measurements to .within 
3 per cent. 



434 THE AIRCRAFT YEAR BOOK 

the circuit required a minimum of service or maintenance. Use of the 
Pacitor gauge r esulted in important weight savings by elimination of 
excess fuel carried solely as a safety fac tor. A nother advantage of the 
gauge was its reliability in extreme changes in flight attitude or tem
perature. It measured a mass of fuel over all ranges of fuel tempera
ture and basic specific g ravities to ·within 3 per cent. 

The Simmonds 4L light duty push-pull control met a need for a 
light-weight precision control to transmit mechanical motion from a 
convenient point of application to a remote point of operation . It was 
designed especially fo r use on light and medium weight aircraft and 
for industrial applications where the greater st rength of the Nos. 5 
and 7 push-pull control sizes was not required. The 4L light duty 
control consisted of a sliding member made of phosphor bronze bear
ing rings swaged on steel table. This linkage moved in either a rigid 
or flexible casing, and was capable of operating loads up to 2 0 lbs. 
Like the 5 and the 7 push-pull controls, the light duty control was pre
assembled ready for immediate installa ti on. It could be used with the 
Simmonds Radian unit and other fittings, and was waterproofed when 
required . 

Continuing its engineering program in development of automatic 
engine controls, the Simmonds Type SA-9 automatic engine control 
was produced fo r the Packard Rolls-Royce Merlin engine in the 
P-srH Mustang to coordinate automatically spark and manifold pres
sure and to operate the water injection switch. Engineering work 
began on the application of the automatic engine control, in conjunc
tion with the development of other automatic devices, to multi-engine 
aircraft and the non-convent ional engines developed during the war. 

The Simmonds Capsule, a diaphragm type pressure-sensitive bel
lows, which had been developed and manufactured by Simmonds for 
use in the automatic engine controls and other products, was made 
available to the field fo r applications which ~·equired an engineered 
diaphragm type bellows of g reat strength and sensitivity. The Sim
rhonds hydraulic fuses, the quantity measuring type and the return 
flow type, were developed and produced as devices to protect aircraft 
hydraulic systems against break or leakage in hydraulic lines. 

Sinclair Refining Company, New York, expanded faci lities for 
production of aviation and all-purpose high octane gasoline for mili
tary purposes. Sinclair aviation gasolines were supplied in large quan
tities to our Army and Navy air forces and other Allied nations for 
maximum perfo rmance in all types of aircraft. These fuels and com
ponents were produced in nine Sinclair refineries. Critical laboratory 
analysis and engine testing controls were maintained to assure the 
highest standard of quality and uniformity. Sinclair also continued 
its research and development program on aircraft engine oils and 
lubricants suitable for the higher output engines on the larger type of 
airplanes in both military and commercial service. Particular atten-
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tion was g iven to development of lubricants prO\ iding full protection 
under great e.,-..;:tremes and variations of temperatures. 

Skydyne, Inc. , Port Jervis, N . Y ., since 1938 had pioneered 
sandwich construction for airplane parts and airborne equipment. 
The e.,-..;:perience gained by theoretical studies, experimental develop
ment and technical data assembled during the early stages of the 
\var was put to good use manufacturing ailerons for the Army and 

avy, helicopter tail cones and tail rotors, radar antennae and chests. 
The company also de' eloped hard surface tabs that were materially 
stronger and considerably lighter than aluminum prototypes. In 1943 
the company's facilities were greatly enlarged to cope with Signal 
Corps and A rmy A ir Forces orders for parabolic antennae, moisture
pro.of and shock-proof chests housing airborne radar to be parachuteCl 
in combat areas, and for particular use in the difficult conditions 
existing in the Southwest Pacific. The chest walls were sandwich 
panels consisting of aluminum alloy faces and balsawood core. The 
company's manufacturing activities were temporarily halted on V -J 
Day, but the production fo r the Signal Corps and A rmy Air Forces 
soon was resumed. The development work on hard airplane control 
surfaces, helicopter cones and rotors was continued, and Skydyne's 
experience was being applied to 'arious peacetime products such as 
airplane interiors, airborne containers, airliner flooring, chairs, tables , 
chests and radio cabinets. Basic research on the mechanical proper
ties of sandwich panels wa? carried on into 1946. The wartime pres
sure for large-scale production of sandwich construction items brought 
about the rapid development of articles to withstand the ravarres of 

' f I:> extreme weather conditions, insects, ungus and rugged handling. 
These methods and the experience gained during the vvar years im
proved the quality and decreased the cost of post-war sandwich-type 
airplane parts and airborne equipment. 

Socony-Vacuum Oil Company, New York, having contributed 
substantially to the war program in the production of improved 
petroleum products for the armed forces, was directing a large part 
of its production to commercial and private flying. One of the great
est advances in refining made during the war was the introduction by 
Socony-Vacuum of the Thermafor catalytic cracking (TCC ) process 
for production of high octane aviation fuels. Socony's refineries were 
equipped with the T CC process, and were producing large quantities 
of these improved fuels for domestic and foreign commercial and 
private consumption. Socony research and development laboratories 
with their staff of over 8oo petroleum specialists were devoting thei r 
efforts to the production of better products for aviation. Considerable 
progress had been made in aircraft safety fuels, and it had brought 
Socony to the point of commercial production. Socony engineers 
also were cooperating with ai·rcraft and engine manufacturers in 
formulation of new products to meet requirements of new designs 
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such as turbine and jet propulsion engines, and development work 
was being directed to improved aircraft engine oils. In addition, 
Socony-Vacuum produced a complete line of imprqved aircraft lubri
cants for all types of aircraft. 

Solar Aircraft Company, San Diego, Calif., with plants in San 
Diego and Des Moines, Ia. , had an amazing war production record, 
and its postwar activities included development of new products as 
Solar specialized in fabrication of articles from stainless steel and 
other heat and corrosion-resistant alloys. To its extensive production 
of manifolds for multi-motored and combat aircraft, Solar early in 
1946 added a "triple unit" for use on the light planes for private 
owners. The unit combined an exhaust manifold with a muffler and 
heater, the latter supplying heat for both cabin and carburetor. Solar, 

. one of the earliest companies to receive experimental contracts · under 
the Services jet-engine development program, continued energetically 
in both production and experimental work on major parts for these 
engines. The postwar program included increasingly important de
velopment work in that field. 

Late in 1945, the company started production at the plant of a sub
sidiary, Solar Precision Castings, Inc. which occupied part of its Des 
Moines plant, to make available to the industry a wide variety of 
precision casting products. Several engine manufacturers had con
ducted successful experiments in .substituting these cast parts, which 
substantially reduced the machining required. \iVhile Solar was en
gag<:;d in diversification of its activities and products, it retained its 
position in the exhaust manifold field, in which it had attained out
standing success. In addition to exhaust manifold components, Solar 
was making heat exchangers and a wide variety of parts where the 
use of heat and corrosion-resistant material was required. Solar also 
had substantial experimental contracts with the Navy in the aircraft 
field. 

Spencer & Morris, Inc. , L os Angeles and San Francisco, Calif., 
working in collaboration with Dr. D. R. Drury of the physiology de
partment of the University of Southern California, developed for the 
air forces a huge machine to determine the ability of pilots to with
stand accelerated high speeds and at the same time to check the effects 
of centrifugal force produced in the human body by fast plane 
maneuvers which often caused blackouts and other temporary con
ditions. The machine was named the "Human Centrifuge." It helped 
to solve many problems, and aided in perfecting an anti-blackout suit 
for flyers to prevent loss of physical control in power dives and other 
quick maneuvers. The suits contained special devices employing 
pneumatic pressure to maintain proper circulation in the body. By pro
gressive and exhaustive tests, the effects on respiratory organs; 
heart action, blood pressure, pulse and visual reactions resulting 
from centrifugal force were recorded during "flights" in the machine. 
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Moreover, it was found that pilot eould be prepared for their assign
ments in jet-propelled and other high speed aircraft by a progressive 
series of tests in the centrifuge. Where, at first, pilots "blacked out" 
at comparatively low "g 's" , indoctrination and training and higher 
and higher "g 's" tended to improve their ability to resist the pull of 
gravity. _ Spencer & Morris experience over the ) ears with impact 
loading, stress characteristics of fabricated steel, fatigue of metals and 
control of motion, assisted immeasurably on that project. 

Spencer & Morris also produced many types of handling equip
ment, including the S&M tramrail system, which incorporated the 
company's especially designed trambeam, and was used in underslung 
cranes, monorail systems and transfer bridges. 

Sperry Gyroscope Company, Inc., Great .r eck, N. Y., introduced 
a completely new ·precision gyropilot-Model A-12. This automatic 
pilot provided all the desirable features which had been shown by 30 
years e...xperience to be necessary for reliable, accurate and con\ enient· 
operation under all flight conditions. Continuous research in gyro
scopic technique produced horizontal and vertical references possess
ing great accuracy. The development of signal systems kept pace, 
with the result that full advantage could be taken of the accuracy of the 
reference gyros. These signal systems not only sensed the slightest 
deviation of the aircraft from its reference, but also predicted, through 
the use of velocity components, the e..xact amount of control sudace 
effort required to hold the aircraft in precise agreement with the 
reference gyros. Servo development produced mechanisms of sufficient 

THE "HUMAN CENTRIFUGE" 

Developed by Spencer &. Morris and the University of Southern California, it 
helped to determine the physical ability of pilots to withstand sudden maneuvers 

at high speeds. 
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CUTAWAY VIEW OF THE SPERRY GYROSYN COMPASS CONTROL, 
A- rz GYROPILOT 

This unit supplies the directional reference for flying the aircra ft on a magnetic 
heading. 

• 
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po wer and peed to utilize the no~lag system and control the aircraft 
in a deadbeat manner, even in the roughest air. 

The Sperry -1 2 gyropilot was tuned to the aircraft fljght 
characteristics in such a way that the need for any manual sensitivity 
adjusb11ent for the difference between rough air and smooth air was 
entirely eliminated. Directional control in the -1 2 was derived from 
the deadbeat indications of the Model -1 2 self-S) nchronizing gyrosyn 
compass. This meant that the airplane could be flown continuously 
on any magnetic heading without g) ro drift, oscillation, or northerly 
turning error. Smooth, coordinated turns could be made from the 
pi lot's pedestal controller, remote controllers, bombsight, runway 
localizer, camera 'iewfinder or radio aids. The ratio of turn in de
g rees per minute t the bank angle was automatically coordinated for 
all air speeds. ~ o adjustments were required. , Automatic altitude 

~ 
CUTAWAY VIEW OF SPERRY VERTICAL GYRO CONTROL, A~1 2 

GYROPILOT 

This unit supplies th e gyro reference for controlling the aircraft about the pitch 
and roll axis. 
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control was built into the A-12; which could maintain the airc raft 
under normal air conditions within 20 feet of the desired pre sure 
attitude both in straight flight and during turns . 

. The Sperry A-12 gyropilot also included a utomatic cor:.trol of 
elevator trim, and provided for automatic approach control. Because 
of self-synchronization, the A-12 gyropilot was extremely simple to 
operate. T he gyros were started when the ai rcraft's power switch 
was turned on, and synchronization was accomplished au tomatically 
in a few moments. All the maneuvers customary in normal fli ght 
could be made from the pilot's pedestal controller, wh ile the aircraft 
was in automatic flight, with the touch of a finger. T he A-12 gyro
pilot prm;ided a choice of eq uipment to meet the requirements of 
various ki nds of service. Instead of a pedestal controller, two flight 
controllers were available fo r those who preferred this type. There 
were also remote controllers by which the aircraft could be controlled 
through related equipment. As many as six compass repeaters could 
be operated from the compass repeater amplifier (optional equipment 
with the A -12 gyropilot ). A flight repeater also could be operated. 
T his instrument was an accessor~y to the A -12 which indicated the 
aircraft's magnetic heading from the gyrosyn compass ·control an.cl the 
attitude of the aircraft in pitch and bank from th e vertical gyro. All 
three of those vit<!-1 indications were combined in one case. With 
automatic approach control accessory equipment, the A -12 gyropilot 
could approach an airport and land the plane automatically with 
signals received from a standard instrument landing system. vVhen 
approaching an airport, thi s new automatic pilot picked up localizer 
radio signals. About five miles from the airport, the plane's receiver 
picked up signals from a glide path transmitter on th e airport. These 
led the plane automatically clown a precise beam sloping to a point 
exactly over th~ end of the airport runway. The human pilot then 
took over from the A-12 gyropilot and landed the plane. 

In add ition to the electrically-operated gyrosyn compass and atti
tude gyro, Sperry produced an air-operated attitude gyro. This new 
instrument retained all the features which made the electrically
operated attitude gyro outstanding in the flight instrument group, but 
it was designed especially for smaller a ircraft where high altitude fly
ing was not essential and where the power supply might be limited to 
a vac~um pump or a venturi tube. Although smaller in s i ze~ the air
ope,rated instrument provided the same pattern indications as its 
predecessor and was used in the same manner. The instrument had no 
fli ght limitati"ons, was universally mounted and provided continuous 
indications of attitude from any angular position of the airplane. Re
covery from any awkward and hazardous flight position could be 
accompli shed with speed and accuracy. 

The gyrosyn compass, introduced during the preceding year, 
came into quantity production. In this important instrument Spet:ry 
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engineers succe'eded in combining the functions of a directional gyro 
and a magnetic compass. They produced an instrument that gave 
deadbeat directional indicCltion of the magnetic orth, without oscil
lation, northerly turning error or gyro drift. Two types were de
veloped, one having a pointer moving over a fixed dial , the other 
having a rotating dial which could be read in reference to a fixed lub
ber line like a conventiona l compass. 

Further progress was made with detonation indicating equipment 
fo r u e both in flight operations and for test stand operation in the 
laboratory. An instrument which detected and evaluated detonation 
immediately, and gave instant warning of improper combustion, it 
a ll owed fu el mixture to be changed before damage was clone. Pick-up 
unit operating on the magnetostriction principle, weighing 0.27 lb. 
and only about two inches in length were developed. Manifolds fo r 
these pick-ups, adaptable to the principal models of both radial and 
inline engines vvere developed, and indicators were produced both of 
the incandescent and neon types. In addition, a knockometer, or port
able testing equipment, providing meter readings was brought , out. 
The knockometer, developed for both the engine manufacturer. and 
the fuel refiner, was sensitive to " trace knock" and discriminated 
between fuels separated by a fraction of an octane number. The basic 
detonation i'ndicating equipments were grouped conveniently to meet 
the requirements of the airline operator, the engine designer or re-
search engineer and the fuel refinet:. · 

Standard Oil Company of California, San Francisco, Calif.. de
veloped a complete li.ne of high-grade gasoline and oil for comm~rcial 
and private aircraft, and at the same time went into production on 
its Chevron jet fuel for jet-propelled engines. . 

The Standard Oil Company of New Jersey, New York, N. Y., 
with its splendid war .record in supplying large quantities of new fuels 
and oils for the armed forces, immediately after V-J Day expanded its 
service to its aviation dealers, a service which it had contimH~d to 
render under its trade name Esso Marketeers even during the war 
years when private flying was laboring under heavy restrictions. 
Esso Marketeers backed the airport operators with bulletins on new 
product information and countless sales and merchandising aids. 
After the war, Esso Marketeers, through company representatives, 
developed a vast campaign to promote the services of the Esso 
dealers at airports ati.d popularize private flying. A dvertisements 
were used to encourage local -interest in flying among the people in a 
particular airport operator's community. Esso also produced a book
let, Community Airports and Airparks~ explaining the urgent need for 
them, and the booklets were distributed widely among civic leaders. 
Esso experts helped new airport opet:ators in many different ways, 
planning fields, locating equipment and storing products for them. 

Stratos Corporation, Babylon, N . Y ., an affiliate of Fairchild 
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Engine and A irplane Corporation, developed their compact, light
weight, aircraft-cabin supercharger which was made available fo r 
installation in high-altitude military and commercial aircraft. Capable 
of being installed remotely from the aircraft's engines, this uni t not 
only permitted inclusion of passenger comfort with the existing advan
tages of high-altitude long-range flight , but it also permitted rapid 
climbs and descents without the discomfort w'hich once made shallow 
climbs and glides mandatory. A high-altitude single-stage super
charger for an entirely new high-performance aircraft engine also 
was brought to the last stages of development. Small turbines for 
cooling the cabins of military aircraft were under development and 
test, and research work was initiated on complete altitude pressuriz
ing, ventilating and cooling systems fo r the cabins of several large 
airliners under construction by major airf rame manufacturers. A 
high efficiency lightweight, compact, axial fan was designed especially 
for airborne ventilation systems of long-range airliners. 

Superior Tube Company, Norristown, Pa., met fully in 1945 it 
principal war assignment by the U nited States Government, the pro
duction of aircraft engine valve push rods. The company not only 
supplied this product to Vv right Aeronautical Corporation plants, but 
also to licensees. These large plants leaned heavily on Superior. In 
addition to that particular responsibility, the company also was loaded 
heavily with tubing for airframe use, as well as a large demand for 
fuel injection line stainless tubing. A new feature was aluminum 
tubing for aircraft controls. Superior also made considerable tubing 
used in instruments for other war industri es, topped by large quanti
ties of stainless tubing for hypodermic needles. Surgical instrument 
manufacturers called for various types of metal tubing. The heav
iest of all demands was fo r nickel tubing for the radio tube manufac
turers and others in the radar program. An additional temporarily 
used plant was secured and there parts were made from tubing pro
duced in the main plants. Antennas for police cars and ships, designed 
several years prior to the outbreak of war, also became an important 
part of the output. S~peri or acquired by purchase early in 1946 an
other plant erected by the Government on the company's property, 
and in this additional facility only nickel tubing fo r the electronics 
industry was to be produced. The company already had acquired a 
total of so acres on the same tract where its plants were located. 

Surface Combustion Corporation, Toledo, 0 ., adapted its J anitrol 
aircraft heater with the "whirling flame", which was a wartime de
velopment for military planes of all types, to the heating of commer
cial airliners and other peacetime airplanes. This was done by 
incorporating into one package the heater with all controls and other 
accessories. F or maintenance and servicing purposes, one package 
could be replaced by another in approximately 15 minutes. This 
quick-replacement feature eliminated the need of holding an airplane' 
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on the ground while maintenance work on heaters was in progress. 
The J anitrol a ircraft heater package developed for the hundreds of 
DC-3's being con erted to commercial airlin e service, for example, 
included a Ioo,ooo Btu combustion-type heater which operated inde
pendent!) of the engines and provided heat on the ground while the 
airplane engines were not running; also a fuel pump, high voltage and 
dependable spark ig nition system, ventilating and combustion air 

SURFACE COMBUSTION'S AIRCRAFT HEATER 

J anitrol aircraft heater package for the DC-3 with side panels removed. This 
view shows th e compact arrangement of the beating package which includes all 

component parts for operatibn. 
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blowers, sensitive thermostatic temperature controls and other com
ponent parts. This complete package weighed but roo lbs. , which was 
50 lbs. less than that of the former DC-3 heating plant, and it was en
closed by an aluminum alloy jacket 12 by 15 by 49 in. in size. The 
heating package was connected with DC-3 duct work so that the mini
mum amount of 'time was required to convert the airplane heating 
system for commercial flying. The package also was adaptable to 
many other types of airplanes. A majority of the postwar version 
passenger airplanes specified J anitrol aircraft heaters to increase 
passenger cgmfort and decrease weight of the planes. Different types 
of heaters were being developed for th se new models. The new 
Douglas C-75 Globemaster was to have I4 Janitrol aircraft heaters for 
cabin and instrument heating and for hot wings. Douglas Skymasters 
originally were equipped with Janitrol heaters and the new DC-4 
also was to be so equipped, as well as the new DC-6. Curtiss-\iVright. 
which used J anitrol aircraft heaters in its C-46 Commando, continued 
to specify the heater for new versions of that plane. The Lockheed 
Constellation was heated with Janitrol equipment, and some versions 
used it for hot wings. Special units were to be made for Lockheed's 
new model 49 of the Constellation, to withstand the pressure in the 
plane's pressurized cabin. The 5-49 model of the Constellation was to 
use the heaters for hot wings as well as cabin ·heating. 

The Texas Company, New York, had devoted the greater part of 
its research and production facilities to development and processing 
of fuels and lubricants nec;essary to sustain the highly ,diversifi ed 
Allied aerial offensive. As authorities lifted _security ·restricti ons. 
Texaco revealed its part in producing and supplying special fuels and 
lubricants for use in the turbo-jet engines of jet-propelled fighter air
craft. Fuel for the jet-propelled fighter was announced as a very 
narrow petroleum "cut" between gasoline and kerosene. The Texaco 
lubricant for the turbo-jet engine met the requirements of extreme 
temperature range performing well at 90 degrees below zero F. , and 
at 250 degrees above. The technique of jet-assisted take-offs, known 
as J ATO, allowed greater bomb and payloads to be flo·wn from 
phenomenally short take-off distances, utilizing Texaco solid fuels in 
the rocket units . Military needs and aviati on progress were served 
further by the development and production of new low temperature 
Texaco greases with qualities of exceptional resistance to cold . 
Among the results was .the more dependable operation of propeller 
hub mechanism and bomb bay doors on high-altitude missions. 

Sulphuric acid alkylation continued as a major process in the 
production of 100 octane aviation gasoline. The Texas Company 
played an important part in the development and improvement of thi s 
process, which produced an important component of super octane 
fuels. Much of the material for alkylation was produced by catalytic 
cracking and Texaco installed additional "cat cracking" equipment at ' 
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strategically located refineries to m~et the increased military demands 
during the final phases of the war. This modern equipment saved 
much time by permitting all the refining processes of 100 octane pro
duction to be completed at the same refining works. 

Thompson Products, Inc., Cleveland, 0., bought from the Govern
ment a plant in E uclid, 0 ., where during the war, a subsidiary
Thompson ircraft Products Co.-had produced 1 6 1 million dollars 
woi"th- of sodium-cooled valves, fuel and fuel booster pumps, jet 
propulsion components and other hardened and ground aircraft parts. 
Total Thompson employment reached 21, 114 during the war more 
than 10,000 of whom were in the E uclid plant, which, located on a 

COINING PRESS FOR JET ENGINE BLADES 

This press, in the Euclid, Ohio, plant of Thompson Products, Inc., is used for form
ing jet turbine' wheel and nozzle diaphragm blades. It weighs 35o,ooo pounds. Pres

sure on the work is 2,5oo tons. 

,. 
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WELDWOOD HONEYCOMB CORE 

Manufactured by United States Plywood Corporation and developed jointly with 
The Glenn L. Martin Company, the core is a resin impregnated sandwich material 
made of cotton, linen, paper or Fiberglass which may be surfaced with wood 

veneers, plywood, aluminum alloys or plastic sheets. 

120-acre site, had a million sq. ft. of floor space. A nine million dollar 
reconversion program at the Cleveland and Euclid plants was nearing 
completion early in 1946. At Euclid four new manufacturing divisions 
included a valve and jet division for the production of aircraft and 
automotive valves and jet engine components, including turbine 
wheels and nozzle diaphragms; a parts and accessories division for 
hardened and ground aircraft and automotive parts, and aircraft 
accessories, such as fuel and fuel booster pumps; a light metals divi
sion, manufacturing pistons and other aluminum products; and a 
piston ring division. In Cleveland a special products division was set 
up to turn out piston pins, cylinder sleeves, water pumps, chassis bolts, 
cast iron pistons and other automotive parts, largely for the garage. 
trades in the United States and 98 foreign countries. 

The United States Plywood Corporation, New York, perfected 
Weldwood and Armorply Honeycomb, a new structural material of 
particular importance to the aircraft industry and. developed jointly 
with The Glenn L. Martin Company. Honeycomb was a lightweight 
core material of cotton, linen, paper or Fiberglas impregnated with a 
phenolic resin, sandwiched between and permanently bonded to two 
facing materials or skins. The surface materials could be wood veneer, 
plywood, aluminum alloys, stainless steel or plastic sheets of any 
thickness. Characteristics of the new product were extremely light 
weight, the core weighing as little as four lbs. per cubic foot, combined 
with great strength, stiffness, stability under wide variations of tem
perature and humidity, and resistance to severe service conditions. 
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The company also completed development of a new low pressure 
laminate, Tempreg, which was machined easily and accurately into 
many intricate precision parts. Tiny lengths of Tempreg tubing were 
employed in the proximity fuse used in the atom bomb and heavy 
drdnance. nother product finding a wide range of uses was decora
tive A rmorply, which combined the beauty of real wood and the 
workability of metal. Made of a thin 'eneer of wood bonded to steel, 
aluminum- or copper, it posse sed .great dimensional stability and 
could be stamped, punched, drilled and formed as easily as its base 
metal, and could be bent either with or against the wood grain. Due 
to its versatility and beauty, decorati e Armorply lent itself readily to 
interior panels, trim and decoration. 

The U nited States Rubber Company, New York, in the Summer 
of 1941 produced the first nylon airplane tires, and this pioneering 
achievement resulted in military aircraft tires strong enough to make 
possible the high perforinance of jet-propelled planes. Ordinary tires 
could not stand up under the terri fic impacts and higher pressures 
involved in high speed operations. The company's first proposal to 
the A rmy A ir Forces in 1941 '"as to replace the then standard cotton 
tire carcass of eight plys with four plys of nylon, the idea being that it 
would save 30 per cent weight with no loss in strength . \ iV hen the 
A rmy A ir Forces received the company's proposal, they \vere not in
terested in saving weight -while maintaining strength, but were enthu
siastic over the possibilit) of securing a stronger tire with no increase 
in weight. The reason fo r this attitude was an acute condition which 
had arisen on some medium bombers, ,\,here the, current cotton tires 
were failing prematurely and in such numbers as to ground planes for 
lack of tires. The result was that the U . S. Rubber Company received 
an order for 50 47-in. smooth contour non skid nylon tires. Never hav
ing made this size previously, it was necessary to start from scratch 
on the design of equ ipment, making dimensional compensations to 
allow for the g reatly different st retch characteri stics of nylon. The 
first tire was made early in October, _1941. It met the exacting A . F 
dimensions at all points, and the entire order vvas delivered. 

The test planes on which those tire:, were placed, were dispersed 
to combat service after Pearl H arbor without any failure. Additional 
tires were made and placed on test. No carcass failures were experi
enced . In fact, their performance was so good that early in 1943, the 
industry was asked to procure the equipment and change a 1arge list of 
sizes to nylon. The U. S . Rubber Company's experience with nylon 
was made available to all . All manufacturers were producing nylon 
tires in quantity by the Fall of 1943. Further improvements were 
made in the tire; and even with the replacement of rubber by syn
thetic , separation resistance was increased twofold . 

The use of airplane nylon tires in combat areas reduced the per
centage of tires removed for ruptures from over r 5 per cent to o.s. 
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The average motor car carried a load of 50 lbs. per lb. of tire weight. 
Tylon airplane tires could carry a load of more than 300 11 s. per lb. of 

tire weight. Nylon permitted the load actually carried by certain size 
to be tripled ; and this contributed ,to the development of fast j et
propelled planes. Tlie U. S . Rubber Company found that as many 'as 
six retreads could be applied to its nylon tires in military service with
out structural deficiency. The company was carrying on development 
work seeking to overcome the undesirable stretch characteristics of 
nylon and at the same time increase the limit of practical inflation 
pressures. , 

The United States Rubber Company was in production of flexible 
gasoline tanks for con]mercial and private planes-a development of 
its large wali production of self-sealing fuel cells. A cell for the Beech 
Dr8S plane weighed only six lbs., yet it held 6o gallons of gasoline. 
The company's seamless liner development produced for the four
engine Douglas planes a lighter fuel tank with no laps or seams, 
thereby eliminating possible leaks. A nylon barrier or inner ply added 
strength' to the tank. 

Other developments by the U. S. Rubber Company of interest to 
aviation included plastic upholstery called Naugahyde. Over a mil
lion yards were made by the company for severe military applications. 
It was waterproof, could be flamepro of, and was being made in a wide 
fange of light and bright, clear decorative colors as well as darker 
tones. It was not affected by salt water, alc~hol, gasoline, oil.s, greases, 
or most acids and alkalis. It could be cleaned with soap and water. 
It was easy to tailor, was very flexible, and could be formed easily 
around curves, corners and edges. In cargo compartments of air
planes, low pressure laminated V -board panels, produced by the 
company were being used because of their lighter weight, great 
strength and resiliency. The company planned to have available soon 
its K oylon rubber foam cushioning and mattresses, used before the 
war for airplan e seating and as mattresses on sleeper planes. The 
company also produced 'ducts made of rubber, fabric and plastics for 
heating, ventilating and defrosting systems of airplanes. They were 
perfected early in the wat in response to the Army's request for a 
light, highly flexible tube; to carry oxygen to the nostrils of horses 
which might be caught in enemy gas attacks. Later they ·were adapted 
to aircraft. The ducts, called Multiflex, \!\'ere light and durable and 
easy to install. They could be twisted and turned around obstructions, 
saving installation time formerly required to cut and shape metal. 
They were repaired easily, and if accidentally ct~usl1ed , they resumed 
normal shape as soon as pressure was released. They withstood tem
peratures up to 350 degrees F: and down to 70 degrees below Ztero. 
They were made out of glass and asbestos fabrics impregnated with 
synthetic rubber and plastics. 

The Weatherhead Company, Cleveland, 0., developed a complete 
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line of ER aircraft fittings designed to solve the problems encountered 
by use of 3,000 lb. pressures for hydraulic aircraft systems. The fit
tings p rovided a sealing joint without fla ring, threading, soldering or 
weldi ng, and permitted use of high strength, weight-saving dural tub
ing and fi ttings in place of steel. Weatherhead developments in the 
field of jet propulsion included an automatic governor and fuel reg
ulator f0r a V\ estinghouse assembly. Another was a double lever 
control valve for the I-40 jet engine and a single lever control valve 

.for the I-r6 jet engine. Also devcloped and produced were single. 
drip valves, double- drip valves, stop cocks, duplex check valves, oil 
scavenge pump check valves of the flappe r type, and many types of 
tube assemblies with fi ttings solving other specialty jet problems. 
A utomatic electr ically operated servo cylinders and transfer valves 
also were designed and manufac~ured. 

During the war, Weatherhead assumed the task of producing for 
the A rmy ir Forces the Comelius type, small , 9-lb. air compressors 
of 280 pa rts to be used in the B-29 for snapping open and closing the 
big bomb bay doors. Experts in and out of the Services thought it 
would require six months to procure materials, tool up and get into 
production, but vVeatherhead was making sizable shipments in 6o 
days. In that period, dies were made and 450 special precision tools 
were produced. By that achievement \ "1\ eatherhead cut hundreds of 
pounds of e..xtra weight as compared to fo rmer devices, and speeded 
up door opening and closing time from 40 seconds to less than two 
seconds, thereby making the uperf~rtress less vulnerable to enemy 
gunfire and saving the lives of our au· force personnel. 

The Weems System of I avigation, .' nnapolis, Md., developed and 
promoted many of the shorter and up-to-elate methods and navigation 
instruments now in use, among them tl:~ Line of Position Book, the 
Star Altitude Curves, the Line of Po Itlon T ables, the Gold Medal 
T e..xt Book "Air aviD"ation," the l\tiark II Plotter, Aircraft Com-o . . 
puters of several types, skeleton navigation charts, so designed as to 
shorten and make easier the navigator 's ·work, and the classroom 
models of navigati on instruments designed to expedite class instruc
tion. T he last edition of the Star Altitude Curves for the P olar re
gions, recently publi shed, introduced a new method of dead reckon
ing, commonly referred to as the "G" system. \ i\fhile this new system 
might not be adopted generally for use in the lower latitudes, it was 
essential in the A rctic r egions. · The fir st home ?tudy course in air 
navigation was a W eems publication. In 1935, resident courses were 
offered at Annapolis, Md. Branch schools were established, teaching 
the W eems System of streamlined navigati01.1 in various cities. The 
Service schools teaching na:vigation to the cadets adopted most of the 
ideas used in the WSN schools fo r presenting the subject in the most 
.easily intelligible and quickly grasped mann er. A recent book by 
W eems incorporated explanation of the very high frequency (VHF) 
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BUILDING RADAR EQUIPMENT 

These intricate radars are being manu_factured in the Hawthorne , Chicago_, plant 
of the Western Electric Company which produced more than s6,ooo dunng the 

war. They helped our airmen pinpoint ta rgets through overcast or darkness. 

aids to navigation, installed or to be installed by the Civil Aeronautics 
Administration, as well as explanations of the uses of radar and loran 
methods of navigation . Believing that navigation would be included 
in the curricula of most high schools and colleges, Vveems developed 
many classroom teaching aids, inclt!ding classroom models, blow-ups 
of the actual instruments, plotters, compnt~rs and compasses used by 
navigatoTs. The AAF and many fore ign air forces adopted these class
room models to fac ilitate training th ei r navigators. 

The vVestern E lectric Company and Bell Telephone Laboratories, 
New York, as a team held its position as leading radar producer, and 
pioneer developer and supplier of airborne, two-way radio telephone 
communications fo r the armed forces during the war. This Bell Sys
tem combination having devoted its full effort during the last five 
years to war projects, reverted to development and manufacture of 
telephone and commercial products for peacetime use. In the peace
time world, radio and radar redesigned were to be available for the 
convenience, safety and dependability of air transportation, including 
the maintenance of. flight schedules even with low visibility. VHF 
radio equipment already was being sought by prominent commercial 
airlines for more dependable air cmi1munications. The latest model 
VHF radio equipment, the :\ N I ARC-I , designed by Bell and manu
factured by Western E lectric had been installed on every U. S. 
carrier-based plane during the war. The design of the AN/ARC-I 
permitted operation of the equipment with so per cent of the crystals 
ordinarily used in conventionally designed equipment. Use of the 
same crystal for transmitting and receiving was an outstanding 
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achievement. For a total of 10 transmitter and 10 receiver fre
quencies, plus a guard channel, only 12 crystals were required. The 
entire 10-frequency transmitter-receiver (weighing less than 47 lbs.) 
together with its power supply "as housed in a standard rectangular 

TR size box. Frequency selections were made by an automatic 
device, electrically operated. All connections e...'i:cep_t the antenna were 
lllade automatically when the unit was inserted into its mounting. By 
releasing two thumb sere\\ s at the front of the mounting, the set could 
be removed quickly. Eas) to maintain and of proven dependable 
operation, this equipment required only simple resetting when chang
ing to a new set of channel frequencies. It was statically and dynami- · 
cally balanced on its mounting. 

From March, 1944, through 1945, over 30,000 units of the ARC-I 
had been manufactured. O ther airborne communications equipment 
produced during the same period totaled over 625,000 radio receivers, 
and over 427,000 radio transmitters. Radar, the top electronic 
achievement of the ,., ar, had many of its problems solved even before 
the outbreak of the war by the Western Electric-Bell Laboratories 
combination. This was possible because radar contains many elements 
basic to telephone systems. Radar , thus made quickly available for 

WESTERN ELECTRIC RADAR CASES 

This type of radar equipment was attached to the wings of Navy carrier planes. 
The odd bomb-like plastic reduced\ wind resistance and protected equipment from 

the elements. 
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searching and bombing, was supplied to B-29's which battered Japan, 
to American Black ·widow planes, to British Mosquitoes and others. 
Production of over 65 different types of radar fo r the Army and Navy 
totaled over 58,ooo units of which over 46,ooo were airborne. For the 
production of Naval airborne equ ipment, vVestern E lectric \Vas com
mended by the U. S .. Navy Bureau of Ships : ;' . .. . \ iVestern Elec
tric Company has been responsible for many of the great advances in 
radio, radar and communications of the war years. The Bureau 
wishes to commend the vVestem Electric Company for their out
standing performance on the A / APS-4 aircraft radar contracts. 
The development and production of an entirely new type of light
weight radar equipment and the delivery, as scheduled, of approxi
mately rs,ooo sets over a period of 20 months from the time produc
tion quantities were first delivered, is a record that is equalled but a 
few times in our war effor t. It is a record of which any manufacturer 
may be justly proud." 

F . H. \ iVood ruff & Sons, Milford, Conn., offered a complete 
advisory service on general soils stablization on airports. Beginning 
in 1930, Woodruff conducted extensive reseaTch in turf grasses and 
the stabilizing values of existing grass seed varieties th.roughout the 
United States. The result was that the company was p'reparecl to 
offer grass seeds capable of wear r esistance, soil binding and dust 
control. 

THE P-51D MUSTANG FIGHTER 
/ 

North American Aviation's late model of the Army Air Forces fast high-altitude 
fighter, with teardrop canopy giving the pilot 36o-degree vision. It is powered by 

a Rolls Royer Merlin engine and a Hamilton Standard four-blade propeiJer. 
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TONS OF BOMBS DROPPED BY U. S. A R MY AIR F ORCES 

Sou rce: U.S. Arm)• Ai r Fo rces Office of S tatistica l Control 

T heaters vs Gcrn1 any T heaters vs j npn1o 

Y ear T o ta l F ar China 
and T on s T otal E uro· Med itcr- T otal Pae i fi~ E ast and 20 th 

M onth 'r o ns pcan ra n ca n Tons Ocean A ir Ind ia - Alaska Air 
Theater Theater A r eas F orces B urma Force 

---------------------
G ra n d T otal . . . 2,0 57,244 1,554,463 97 1 ' 762 582,70 1 502 ,78 1 32,733 232 ,.~96 62, 16 1 4,33 1 171,060 

---------------------
A 1wua lly 

194 1 (D ec.) .. 36 - - - 36 - 36 - - -
1942 .. .... 10,203 6, 123 1,713 4,410 4,080 35 2,633 69 7 715 -
1943 .. . . . . . . 198 ,800 154, 11 7 55,65 5 98,462 4·~.683 1,309 29 ,70 5 10,841 2,828 -
1944. . . . . . .. 1,085,978 938,952 59 1,959 346,993 147 ,026 17,546 92, 13-l 27,98 7 295 9 , 06~ 

1945 
Uan.-Aug. ) . . 762,227 455,27 1 322 ,435 132,836 306,956 13,843 10 7,988 22,636 493 16 1,996 

.Mo»th ly 
1941 

D ec . ....... . 36 - - - 36 - 36 - - -
1942 

J an . . .. . . . . .. 20 - - - 20 - 20 - - -
F eb .. .. . .... 47 - - - 47 - 37 10 - -
M a r . . .. . . . . . 68 - - - 68 - 46 22 - -
April .. . ..... 128 - - - 128 - 95 28 5 -
May ...... . . 184 - - - 184 - 122 57 5 -
J une .... .. .. 4 10 11 5 - 11 5 295 18 139 93 45 -
J u ly ..... . .. . 656 357 - 357 299 - 155 66 78 -
Aug . .. .. .... 958 549 135 4 14 409 - 250 48 111 -
Sept ... . ... . . 1,156 697 2 15 482 459 - 279 63 11 7 -
Oct . .. . . . .. .. 1,669 1,105 . 334 77 1 564 - 386 67 111 -
Nov . .. .... . . 2,559 1,80 7 6 12 1,195 752 - 547 98 107 -
D ec .. . .... . . 2,348 1,493 4 17 1,076 855 17 557 145 136 -

1943 
J a n . . . . . ... .. 3,58 1 2,722 739 1,983 859 3 755 97 4 -
F eb . . .. . .. .. 3,571 2,424 705 1,7 19 1, 147 12 59 1 42 1 123 -
Mar . .. . . . . .. 5,94 7 4,303 1,530 2,773 1, 6~ - 647 679 3 18 -
April. .... ... 8,216 6, 183 1,130 5,053 2,033 44 540 800 6•!9 -
May . . . . . ... 12,329 9,985 2,688 7,297 2,344 15 710 1, 170 449 -
J une .. .. .... 12,909 11,064 2,468 8,596 1,845 4 1,0 15 542 284 -
July .. .. .. ... 22 ,253 18,2 12 4,366 13,846 4,041 40 2,708 8 79 4 14 -
Aug .... . .. • . 2 1,989 17,656 5,0 72 12,584 4,333 - 2,9 10 85 1 572 -
Sept . .. . . . . .. 26,673 22,46 1 8,5 19 13,942 4,212 66 3,025 1,106 15 -
Oct . ...... . . . 18,653 13,640 6,01 5 7,625 5,01 3 - 3,269 1,744 - -
Nov . . ... . . . . 23 ,710 17,789 8,309 9,480 5,92 1 337 4,354 1,230 - -
D ec . .. .... . . 38,969 27,678 14,114 13,564 11 ,29 1 788 9,1 81 1,32 2 - -

1944 
J an . . . ... • .. . 40,997 33,112 14,01 5 19,097 7,885 1,041 6,067 777 - -
F eb . .... ... . 44,073 34, 16 1 22,566 11,595 9,9 12 1,1 27 7,802 983 - -
Mar . . . .. . . . . 56,234 43,979 26,539 17,440 12,255 1,150 9 ,444 1,648 13 -
April . . . . . .. . 81,933 68,396 '38,540 29,856 13,537 1,911 9,595 2,002 29 -
M ay . . . . .• • . 117,664 . 102,949 56,874 46,0 75 14,7 15 1,582 10,600 2,509 24 -
J une ... . .. . . 132,434 121,935 85 ,648 36,287 10 ,499 888 7,688 1,349 27 547 
July ...... .. . 114,865 104,83 1 63,062 4 1,769 10,034 1,680 5,950 2, 190 5 209 

. Aug . . ...•• . . 11 7,504 108,046 67' 766 40,280 9,458 1,730 5,025 2,408 43 252 
Sept . .. . . .. .. 94,309 8 1,460 52, 175 29,285 12,849 1,404 8,203 2,669 52 52 1 
Oct . . . . . . • . .. 87,297 74,968 52,860 22,108 12,329 1,032 6,399 3, 198 3 1 1,669 
Nov . .... ••.. 93 ,133 78, 108 5 1,413 26,695 15,025 1,416 7,443 3,910 5 1 2,205 
D ec . . . . ... . . 105,535 87,007 60,501 26,506 18,528 2,585 7,9 18 4,344 20 3,661 

1945 I 
J a n . . . . .. . . .. 88,348 69,01 3 54,474 14,539 19,335 2,494 8,323 5,0 79 29 3,410 
F eb . . . . .. . . . 136,928 113,009 80,348 32,66 1 23,919 2, 158 12,543 5, 165 33 4,020 
M a r .. . .... 200 ,2 11 159, 123 118,003 4 1, 120 4 1,088 1,244 19, 184 5,330 47 15,283 
A p ril. . . . . ... 157,614 113,60 7 69,242 44,365 44,007 1,152 20,976 4,339 48 17,492 
M ay . . .. : 47,699 5 19 368 15 1 47, 180 996 20,355 1,446 98 24,285 
June . . . ·· ·· · 50,893 - - - 50 ,893 603 17,075 568 105 32,542 
July .. .. .. . .. 53,665 - - - 53,665 3,359 6,577 547 9 1 43,09 1 
Aug . .. . . 26,869 - - - 26,869 1,837 2,955 162 42 21,873 
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TONS OF BOMBS DROPPED BY U. S. ARMY AIR FORCES 
HEAVY BOMBERS BY TYPE OF TARGET AND 

B Y THEATER _AGAINST GERMA NY 
Source: U. S. Army Air Forces Office of Statistical Control 

T ype of T a rge t Grand T otal I 1942 I 
T ons Uune-Dec.) 

19-13 ISH 1945 
Uan. -May) 

European and Mediter ranean T heaters of Operations 

Total. . . . . . . . . . . . . . . . . 1 ,096, 794 4,96-l 97 ,93 7 683,605 
1----------- 1----------1----------1 

M a rshalLing Y a rds... . .... . . .. 3 15 ,307 
Oil InstaUations.. . . ... .. .... . 126, 19 1 

15-l 2 1,9 13 15-1,7 18 
238 99,391 

Airdromes and Airfields. . . . . . . 117 ,727 5-13 13,728 80,8 12 
R~i!roads., R oads and Bridges.. 70,569 
l\•Itl.i tary 1nstaUat10ns. . . . . . . . . 70,171 

1,6 10 -1 1, 727 
1,745 48,562 

Other Speci fi c Ind ustries..... . 70, 126 78 8,58 H,L2 
Aircraft Factori es .... . . . . . . . . 58 ,763 149 6,371 ·W,7 7 1 
Ground Cooperation. .. .... .. . 57, 106 
City Areas .. . .... .... . .... .. . 47,6 15 
Ship Y a rds , Sub P ens... .. . . . . 36,643 
Oth er Co mmunicat ions. . . . . . .. 36,6 18 

36 37 ,720 
749 -12,603 

i36 1 ,Pi 2 9, 189 
77 5 30,866 

Miscellan eous.. . ........ .... . 3+,675 
J ettisoned and uniden t ified. . . . 55,283 

3 ,25 1 23,029 .3 ,807 
53 1,0 b3 39,7 17 

European Theater o f Opera tions 

T otal. ............. ... .. 7 14,7 19 1,7 13 47 ,452 446, 165 
----------1-----------1-----------

M arsha lling Yards............ 195,6 10 
Oil l nstaUations. .. . . . ..... ... 68, 110 
Airdromes and Airfields . . ... . . 82 ,69 1 
RailroadsJ Roads and Bridges.. 30 ,557 
Milita r y l nstallations. . . . . . . . . 62,908 
Other Specific Industries . . . . . . 53,492 
Aircraft F actories. . . . . . . . . . . . . 44,,13 7 
Ground Cooperation. . . . . . . . . . 36,958 
City Areas. . ..... .. . . . . ...... 46,820 
Ship Ya rds, Sub P ens .... . 34,427 
Other Communications.. .. 25,453 
Miscellaneous.... . .. ... ...... 7,92 1 
J ettisoned a nd unidentified . . . . 25,335 

T ota l . . . ...... . 

Marshalling Yards ... . . . .... . . 
Oil InstaUations . . ...... . . 
Airdromes and Airfields ...... . 
Railroads Roads and Bridges .. 
Military Installa tions , ..... .. . 
Oth er Specific Industries ..... . 
Aircraft Factories . . , ........ . . 
Ground Cooperation. , .. . . . 
City Areas ,, ........ .. . ... . . . 
Ship Yards, Sub Pens .. ...... . 
Ot h er Communications . . . : . .. . 
Miscellaneous ., ,.,,, . ... .. .. . 
J ettisoned and unidentified . . , . 

382,07 5 

119,697 
58,08 1 
35,036 
40 ,01 2 

7,263 
16,634 
14,326 
20,1 48 

795 
2,2 16 

11 ,1 65 
26,754 
29,948 

154 5,3-t. 89,88+ 
238 52 ,622 

5+3 5,.5 13 57,8 10 
17,328 

1,745 +5 ,879 
78 7,030 32,658 

149 5,090 36,726 
2:,647 
·12,603 

736 18,072 6,973 
2 1,93 7 

3,333 
53 1,0 ::13 16,098 

lvl editerrancan Theater o f Opera t ion s 

3,25 1 50,485 237,440 

16,565 64,834 . 46,769 
8,2 15 23,002 
1,6 10 24,399 

2,683 
1,558 12,064 
1,28 1 13,0 45 

36 12,073 
749 

2,2 16 
775 8,929 

3,25 1 19,696 3,807 
23,619 

3 10,288 

138,522 
26,562 
22,644 
27 ,232 
1\1 ,864 
16 ,738 

2 ,472 
19,350 

-1,263 
8,6-16 
-1, 977 
·1,588 

14, 430 

2 19,38\1 

100 ,22 + 
15 ,250 
18,825 
13,229 
15,284 
13,726 

' 2,472 
11 ,3 11 
4,2 17 
8 ,646 
3,5 16 
4,588 
8, 101 

90,899 

38,298 
11,3 12 
3 ,8 19 

14,003 
4,580 
3,0 12 

8,039 
46 

1,461 

6,329 
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Country 

Total ...... . 

Albania ....... . . . . 
Austria . . .... . .... 
Bulgaria .... ... ... 
Czechoslovakia . •.. 
Denmark . .. ... . . . 
France .......... . . 
Germany ..... . .. . 
Greece ..... .... ... 
H ungary .•... . .... 
Italy . . .... . .... . . 
Low Countries . ... . 
North Africa ... . .. 
Norway ...... .. .. . 
Poland ..... . ... .. 
Rumania .......... 
Yugoslavia .... . . .. 
Other' ..... .. " . . . 

TONS OF BOMBS DROPPED BY U. S. ARMY AIR FORCES BY TYPE OF PLANE 
AND BY COUNTRY IN THEATERS AGAINST GERMANY 

Source: U. S. Army Air Forces Office of Statistical Control 

Grand Total 1942 Uune-Dec.) 1943 1944 1945 (J an.-May) 

I Euro- I Mediter- I Euro- I Mediter- I Euro- I M editer- I Euro- I Mediter- I Euro- I Mediter-
T otal pean ranean Total pean ranean Total pean ran'ean Tota l pean ranean Total pean ranean 
Tons Theat er Theater Tons Theater Theater T ons Theater Theater Tons Thea t er Theater Tons Theater Theater 

ALL TYPES OF PLANES 

1,554,463 971,762 582,701 6,123 1,713 4,410 154,117 55,655 98,462 938,952 591,959 346,993 455,27 1 322,435 132,836 

371 - 371 - - - 91 - 91 280 - 280 - - -
76,026 400 75,626 - - - 665 - 665 34,552 - 34,552 40,809 400 40,409 
2,600 - 2,600 - - - 347 - 347 2,253 - 2,253 - - -

14,799 4,360 10,439 - ' - - - - - 8,989 796 8,193 5,810 3,564 2,246 
60 60 - - - - - - - 60 60 - - - -

339,651 315,565 24,086 1,624 1,624 - 23,364 22,440 924 285,678 262,516 23, 162 28,985 28,985 -
641,201 604,787 36,414 - - - 29,051 27,598 1,453 320,688 296,839 23 ,849 29 1,462 280,350 11,112 

3,225 - 3,225 - - - 1,293 - 1,293 1,932 - 1,932 - - -
22,228 364 21,864 - - - - - - 19,61 4 364 19,250 2,614 - 2 ,6 1 '~ 

276,312 - 276,31 2 - - - 46,448 - 46,448 166,494 - 166,494 63,370 - 63,370 
•15,519 15,519 - 36 36 - 767 767 - 13,681 13,681 - 1,035 1,035 -
49,251 - 49,251 4,410 - 4,410 44,841 - 44,841 ~ - - - - -

1,497 1,497 - - - - 1,49 7 1,497 - · - - - - - -
1,460 3 16 1,144 - - - - - - 1,460 3 16 1,14·4 - - -

26,415 287 26,128 - - - 1,382 - 1,382 25 ,033 287 24,7·16 - - -
24,040 - 24,040 - - - 1,0 18 - 1,018 17,519 - 17,5 19 5,503 - 5,503 
59,808 28,607 31,201 53 53 - 3,353 3,353 - 40,719 17, 100 23,619 15,683 8,101 7,582 
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Grand Total 

Country I Euro- I Mediter-
Total pean rnnean 
Tons Theater Theater 

Total.. . . . .. 1,096,794 714,719 382,075 

Albania . . .. . ...... 371 - 37 1 
Austria .. . .. . . .. .. 74,183 400 73;783 
Bulgaria . .. . .... . . 2,600 - 2,600 
Czechoslovakia .... 14, 799 4,360 10,439 
Denmark .. . ... . .. 60 60 -
France ...... . .... . 162,059 142,949 19,110 
Germany . .. ...... 557,643 521, 729 35,914 
Greece .. .. . ....... 3,225 - 3,225 
Hungary ....... . .. 22,228 364 21,864 
Italy .. . . ..... ... . 112,74 1 - ~ 112,741 
Low Countries ... . . 14, 150 14, 150 -
North Africa .. ... . 22 ,768 - 22,768 
Norway .... . .. .... 1,497 - 1,497 -
Poland ... . . . . .. .. 1,4·60 3 16 1,144 
Rumania ..... .. . .. 26,415 287 26, 128 
Yugoslavia . ..... . . 22,040 - 22,040 
Other' .... . . . . . .. , 58,555 28,607 29,948 

Total ... . . . . 4~7 ,669 257,043 200,626 

Albania . . ... ..... . - - -
Austria ... . ... . . .. 1,843 - 1,843 
Bulgaria . ..... . ... - - -
Czechoslovakia .. . . - - -
Denmark ... ... . .. - - -
France ........ . .. . 177,592 172,616 4,976 
Germany . ... . ... . 83,558 83,058 500 
Greece .. ...... .. .. ' - - -
Hungary ..... . . ... - - -
Italy . . . ...... . ... 163,571 - 163,571 
Low Countries ..... 1,369 1,369 -
North Africa ...... 26,483 - 26,483 
Norway .. . . . . ... .. - - -
Poland ... . ....... - - -
Rumania .. ... .... . - - -
Yugoslavia.: .. . ... 2,000 - 2,000 
Other' ...... . .. ... 1,253 - 1,253 

' Includes tonnage jettisoned. 

1942 Uune-Dec.) 1943 1944 194 5 <.;:tn. -May) 

I Euro- I Mediter- I Euro- I Mcditcr- I Euro- I Mcdi tcr- I Euro- I Mcditcr-
Total · pean ranean Total pean rancnn Total pean rancan Total penn rnnean 
Tons Theater Theater Tons Theater Theater Tons Theate r Theater Tons Theater Theater 

HEAVY BOMBERS 

4,964 1, 713 3,25 1 97,937 •17 ,452 50,485 683,605 446, 165 23 7,'~0 310,288 2 19,389 90,899 

- - - 9 1 - 9 1 280 - 280 - - -
- - - 665 - 665 34,552 - 3•1·,552 38,966 400 38,566 

- - - 347 - 347 2,253 - 2,253 - - -
- - - - - - 8,989 796 8,193 5,8 10 3,564 2,246 

- - - - - - 60 60 - - - -
1,624 1,624 - 15,161 14,237 924 137,646 119,460 18,1 86 7,628 7,628 -

- - - 29,05 1 27,598 1,453 319,3 19 295,470 23,M 9 209,273 198,661 10,61 2 

- - - 1,293 - 1,293 1,932 - 1,932 - - -
- - - - - - 1 9,61 ·~ 364 19,250 2,61•J. - 2,6 14 

- - - 23,795 - 23,795 61,917 - 6 1,9 17 27,029 - 27,029 

36 36 - 767 767 - 12,312 12,312 - 1,035 1,035 -
3,251 - 3,25 1 19,517 - 19,517 - - - - - -

- - - 1,497 1,497 - - - - - - -
- - - - - - 1,460 316 1, 144 - - -
- - - 1,382 - 1,382 25,033 287 24,746 - - -
- - - 1,01 8 - 1,01 8 17,5 19 - 17,5 19 3,503 - 3,503 

53 53 - 3,353 3,353 - 40,719 17, 100 23,61.9 14 ,34{) 8,101 6,329 

MEDIUM AND LIGHT BOMBERS 'AND F IGHTERS 

1,159 - 1,159 56,1 80 8,203 47,977 255,3•17 14.5, 794 109,553 14.4,983 103,0•~6 4 1,937 

- - - - - - - - - - - -
- - - - - - - - - 1,843 - 1,843 

- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - 8,203 8,203 - 148,032 143,056 4,976 2 1,357 21,357 -
- - - - - - 1,369 1,369 - 82,1 89 81,689 500 

- - - - - - - - - - - -
- - - - - - - - - - - -
- - - 22,653 - 22,653 10;~.577 - 104,577 36,341 - 36,341 

1,369 1,369 - - - -- - - - - - - - - -
1,159 - 1,159 25,324 - 25,324 - - - - -

- - - - - - - - -
- - - - - - - - - -

- - - - - - - - - - - -
- - 2,000 - 2,000 . - - - - - - - -- - - 1,253 _:. 1,253 
- - - - - . -



DESTRUCTION OF JAPANESE AIRCRAFT PLANTS BY 
XXI BOMBER COMMAND, U. S. ARMY AIR FORCES 

Plant 

Total. .. . .. . . . . . 

Aichi Eitoku Plant . . . . . . . ... .... .... . . .. . . 
Aichi Nagoya P lant. . . . . . . . . . 
Aichi Ordnance Plant .... . . 
Hiro Kure Plant .. . . .. . .. . . 
Hitachi Engine P lant, Chiba .. .... . 
Hitachi Engine Plant, T achikawa .. . 

.::.. J apan Tomioka Plant .. . . . .. . 
~ Kawan~sh~ F~ae. Plant. . . . . . . . ... . . . .. . ... .. ... . .. . 

Kawamsh1 HuneJl Plant . .. . ... . ... . .... . . . .. .. . 
Kawanishi Naruo Plant .. .. .... . ... . 
Kawanishi Takarazuka P lant . . 
Kawasaki Akashi Plant .... . ....... . . 
Kawasaki K agamigahara Plant. 
Mitsubishi Kagamigahara Plant ... ... . .. . . . . . . . .. . .. . . .. . 
Mitsubishi Nagoya Plant .. . ... . 
Mitsubishi Tamashima P lant . . . . . 
Mitsubishi Engine Works, Nagoya. 
Nakajima Handa Plant .... . 
Nakajima Koizurni P lant . . ........ . ... . . . . . .. . . . . . ... .. . 
Nakajima Musashino Plant .... .. . 
Nakajima New Ota Plant ...... . . . 
Nakajima 'Ogikubu Plant .. . 
Omura Aircraft F actory .. ... . .. . .. . . . ... ..... . . . 
Shizuoka E ngine Works........ .. . . . ...... . . ... . 
Tachikawa Plant .... , ......... . . .. . . 
Tachikawa Depot .. . . . .. . ...... ... . .... . .... .. .. . . . 
Tachia rai Machine Works .. . 
Other... . . . ... .... . . .. . .. .. .. .. . . 

November 1944 to August 1945 

Primary Targets Only 

Source: U.S. Army Air Forces Office of Statistical Control 

Roof Area Destroyed Percent 
Total Roof Area or Damaged Des troyed or 

(Square Feet) (Square Feet) Damaged 

52,954,9401 31,662,260 60 

2,6 12,000 1,062,460 -11 
-167 ,500 302,600 65 

1,188,000 1, 130,800 96 
1,089,229 779,-157 72 

NA None !\one 
1,1-10,000 838,626 74 

748,400 247,900 33 
1,28 1,45 1 504,247 39 

953,100 948,650 99 
2,-15 7,700 1,807,250 73 
1,747,600 1,488,800 ss 
3,37 1, 100 2,5 1 1 , -~50 74 
1,582,000 953 ,700 60 

293,000 227 ,000 i S 
5,677,000 3,880, 795 68 
3,048,800 2,665,650 88 
3,811,000 3,584,100 9-1 
1,509,950 I 615,700 -II 
3,700,000 882,900 2·1 
1,832 ,000 1,274,200 70 
2,400,000 1,699,450 i S 

NA Non e l\ onc 
2,800,000 544,025 I <I 
1,683,6 10 823, 100 ·19 
2.870,000 807,000 28 
4,2J2,SOO 1,623,400 3'1 

459,000 -159,000 100 

' Excludes roof a rea of Hitachi Aircraft Company , Chiba Plant, and Nakaj ima Airc raft Compan y , Ogikubu. 
NA-Not available. 

Airplanes 
Bombing 

2,8.'18 

12-1 

} ·12 

1-19 
2i 

101 
32 
92 
51 
-14 
78 

144 
40 
78 

104 
I l l 
570 

78 
·18 

505 
Si 

i 
J<l 
59 
i .3 
37 

lOS 
12 

Tons of Bombs 
Dropped 

1-1, 152.2 

8 17.8 

27 1.0 

581.0 
1·1·1.2 
H3.5 
172 .5 
-159.S 
350. i 
263.5 
·1.57.5 
637.7 
232.0 
508.5 
25 1.6 
61 0.8 

2,668.5 
5·1-1.3 

. 27-1.7 
2,602.5 

2-15 .5 
38.0· 
87 . .' 

237 .2 
S-19 .6 
197.S 
·11 6. 7 

SS.·I 

Airplanes 
Lost 

103 

2 

5 

1 
2 
9 
2 

18 

·17 
12 



FLYI FACT . :\ND FIG URE S 

DESTRUCTION OF JAPANESE URBAN AREAS 
BY XXI BOMBER COMMAND 

U. S. ARMY AIR FORCES 
Kovember 1944 to August 1945 

Primary T a rget s Only 

Source: U.S. Army Air Forces Office of Statistical Control 

- Sq. Mi. of 
Built-up Area Tons of 

Urban Area P opula tion % Airplanes Bombs 
Total D_estroyed D es t royed Bombing Dropped 

T otal . .. ... 20,836,646 4 11.00 178. 10 43 16,112 104,930.41 

Ak ash i . . ... . . . .... 47 ,751 1.42 0.90 64 123 975.0 
Amagasaki . . . .. . . . 181,011 6.90 0.76 11 (In eluded in Osa 
Aomori ... . . .. .. . . . 99,065 2.08 0.73 35 63 551.5 
Ch iba ... . .. . .. . ... 92,061 1.98 0.86 43 125 892.3 
C hoshi . .... . .. .. . . 61,198 1.12 0.48 43 104 779.9 
F ukui . .. . . . . ... .. . 97,967 1.90 1.61 85 128 960.4 
F u k uoka . .. ..... .. 323,2 17 6.56 1.37 22 22 1 1,525 .0 
Fu1:uyam a .. . . . . . . . 56,653 1.20 0.88 73 91 555.7 
G if u . . . ........ . . . 172,340 2.60 1.93 74 . 129 898.8 
H achioji .. . . ... ." ... 62,2 79 1.40 1.1 2 so 169 1,593.3 
H amama tsu ... . .. . 166,346 4.24 2.97 70 560 3,076.0 
Himeji . . . . .. . . ... . 104,249 1.92 1.48 72 106 767 . 1 
H iratsuka . . . .. . . . . 43, 148 2.35 1.04 44 133 1,162.5 
H iroshima . . . .. . ... 343,968 6.90 4.70 69 4 5.51 
Hi tachi . . . .... . ... 82,885 1.38 1.08 78 128 971.2 
I ch inomiya .. .. .. . . 70,792 1.28 0.97 76 247 1,640.8 
lma ba ri . . .... ... .. 55,557 0.97 0.73 76 76 586.5 
l sezaki ..... . .... . . 40,004 1.00 0.17 17 87 6 14.1 
Kagoshima ... .. . . . 190,257 4.87 2.15 44 171 1,023. 1 
K awasaki . . . .. . . . . 300,777 11.30 3.70 33 250 1,515.0 
Kobe . . .. . . .. .. • . • 967,234 15.70 8.75 56 874 5,647.8 
K oehl .... . . . . . . ... 106,644 1.90 0.92 48 134 1,117.6 
K ofu ...... . .. . . . . . 102,419 2.00 1.30 15 133 977.9 
Kumagaya .... .. . . 48,899 0.60 0.27 45 82 593.4 
Kuma moto .. . ..•. . 210,938 4.80 1.00 21 ISS 1,121.2 
Kure .. . . .. . . . .. . . . 276,985 3.26 1.30 40 157 1,093. 7 
Kuwana ... . . .... .. 4 1,848 0.82 0.63 77 217 1,511.3 
M aebashi. ..... ... . 86,997 2.34 1.00 42 92 723.8 
l'v!a t suyama . .. . .• .. 117,534 1.67 1.22 73 128 896.0 
Mito . .. . ...... . . .. 66,293 2.60 1.70 65 161 1,151.4 
M oji . .... . . .. . . ... 138,997 1.12 0 .30 27 92 626.9 
N agaoka . .. . . . ... . 66,98 7 2.03 1.33 66 126 926.3 
N agasaki ..... .. ... 252,630 3.30 1.45 44 2 5.01 
N agoya . . . .. .... .. . 1,328,084 39.70 12.37 31 1,647 10,144.8 
N ishinomiya . . . . .. . 111,796 9.46 3.50 37 255 2,003.9 
Nobeok a .. .. . . .... 79,426 1.43 0.52 36 126 876.4 
N uma zu .. . . . . . ... 53,165 1.40 1.25 90 125 1,051.7 
Ogaki . .. .... . . • •• . 56,117 1.20 0 .48 40 93 663.7 
Oita .. .. ... ....•.. 76,985 2.20 0.56 25 131 801.9 
Okayam a . .. . . • • • . . 163,552 3.38 2. 13 63 140 985.5 
Okazaki . .... .. .. .. 84,073 0.95 0.65 68 128 857.4 
Omuta . .. . .. . . . .. . 177,034 5.37 2.27 43 240 1,733.8 
Osaka . .. ... . . .. .. . 3,252,340 59.80 15.54 26 1,627 10,417 .3 

~:~~L : : : : : : : : : : : : 50,406 1.20 - - 63 458.9 
182,147 2.32 1.02 44 116 778.9 

Sasebo . ... . . ... ... 205,989 2.34 0.97 42 145 1,070.9 
Sendai. ... . . .. .... 223,630 4.53 1.22 27 130 935.5 
Shimizu ... .... . ... 68,617 1.41 0.74 52 153 1,116.7 
Shimonoseki . . . . • • . 196,022 1.42 0.51 36 130 836.4 
Shizuoka . .... . .... 212,198 3.46 2.28 66 158 1,022.3 
T a k amatsu .. ..... . 111,207 1.80 1.40 78 116 833. 1 
Tokushima . ... . . .. 119,581 2.30 1.70 74 141 1,127.9 
Tokuyama .. .. . . .. . 38,419 1.27 0.68 54 107 789.5 
T okyo ... .. ....• • . 6,778,804 110.80 56.30 50 2,531 14,054.1 
Toyam a . . . ... . .. . . 127,859 1.88 1.87 100 176 1,478.1 
Toyohash i. ... • . . .. 142,716 3.30 1.70 52 160 1,026.1 
T su . .. . .. . . .. . • • •. 68,625 1.47 1.18 8 1 222 1,507.3 
T suruga . .. . .. . • . •• 31,346 1.13 0.77 68 94 692.2 
Ube . .. .. . . .. . . .. . 100,680 1.80 0.42 23 103 726.7 
Ujiyamada . ... ... • 52,555 0.93 0.36 39 119 839.5 
Utsonomiya ... .... 87,868 2.75 0.94 34 115 802.9 
Uwajima . . . . . . ... . 52,101 1.00 0.52 52 159 1,106.3 
Wa k a ya ma .. .. ... . 195,203 4.00 2.10 53 125 883.8 
Y awata . . . .. . . . . •. 261,309 5.78 1.22 21 22 1 ' 1,301.9 
Y okka ichi . . ... . . . . 102,771 3.51 1.23 35 95 591.6 
Yokohama . . .. . .. . . 968,091 20.20 8.90 44 463 2,590.8 
Other . ... .. . ..... . - - - - 490 2,336.6 

1 Excludes weight of atomic bomb. 
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FLYING FACTS AND F IGURES 

COMBAT SORTIES BY U. S. ARMY AIR F ORCES 
Source: U. S. Army Air F orces Office of Statistical Control 

Theaters vs Germany Theaters vs J apan 

Year M ed i- F ar China 
and Total Euro- terra- P acific E ast and 20th 

Month T o ta l pcan nca n T otal Ocean Air I ndia- Alaska Air 
Theater Theater Areas Forces Burma F o rce 

---------------
Grand Tota l. . . 2,362,800 1,693,565 1,03.-!,052 659,513 669,235 59,101 4 15,979 148,029 7,31 8 38,80 8 

---------------
A muwlly 

194 1 (Dec.) .. 212 - - - 2 12 - 2 12 - -
1942 . .... . .. 26,688 9,749 2,453 7,296 16,939 130 1 '~,3 1 1 1,341 1, 157 
1943 ....... . 365,940 233,523 63,929 169,594 132,4 17 1,4 13 103,l <l/ 23 ,1 51 '1,706 
1944 ....... . 
1945 

1,284, 195 1,0 12, 101 655,289 356,8 12 272,094 26,364 163,397 78,999 8 15 2,519 

U a n.-Aug.) .. 685,765 438,192 3 12,38 1 125,8 11 247 ,573 3 1,194 134,91 2 44,538 MO 36,289 

M01:thly 
194 1 

D ec ... . •.. • 2 12 - - - 212 - 212 - -
1942 

J an . ...... . .. 353 - - - 353 - 341 - 12 
F eb .. . . ..... 761 - - - 761 - 7<12 5 H 
Mar . . . . .. . .. 1,019 - - - 1,019 - 979 23 17 

.April. .. . .. .. 1,229 - - - 1,229 - 1,18 1 30 I S 
May .. . .. . .. 1,3Q6 - - - 1,306 6 1,223 52 25 
June .... .•.. 1,561 70 - 70 1,49 1 59 1,1 80 158 94 . 
.fuJy . . .. .. ... 1,579 166 - 166 1,413 - 1,172 Ill 130 
Aug . .•. .. .. . ~,041 579 324 255 1,462 - 1,197 115 150 
Sept ......... ,679 999 423 576 1,680 - 1,352 171 157 
Oct .. ... .... . 4,020 2,053 534 1,519 1,967 - 1,60'1 191 172 
Nov . ..... . . . 5,218 3, 173 ' 629 2,544 2,045 10 1,663 199 173 
Dec .. . . . .... 4,922 2,709 543 2,166 2,213 55 1,677 286 195 

1943 
Jan.: ..... . .. 10,149 5,097 767 4,330 5,052 37 4,315 485 2 15 
F eb ......... 8,272 4,338 976 3,362 3,934 9 2,8 16 797 3 12 
M a r ... . . .... 14,171 8,042 1,564 6,478 6,1 29 - 4,257 1,237 635 
April. ...• ... 21,664 13,952 989 12,963 7,712 29 5,023 1,522 1,138 
May ... . . . : . 24,721 16,639 3,915 12,724 8,082 27 5,517 1,760 778 
June ....... . 24,605 17 ,352 4,104 13,248 7,253 22 5,874 955 402 
JuJy ........ . 40,718 29,901 5,531 24,370 10,817 29 8,826 1,454 508 
Aug .. .. ..... 40,787 27,358 5,826 21 ,532 13,429 - 11,472 1,304 653 
Sept . ...... . . 44,597 29,953 9,294 20,659 14,644 49 12,777 1,798 20 
Oct ... ... .. . . 36,586 21,587 7,463 14,124 14,999 4 12, 149 2,8 18 28 -
Nov .... . .. . . 42,890 25,480 9,624 15,856 17,4 10 362 13,073 3,969 6 -
Dec ... . .... . 56,780 33,824 13,876 19,948 22,966 845 17,048 5,052 11 

1944 
Jan .. .... . •.. 65,603 44, 175 15, 183 28,992 21,428 1,402 17,064 2,962 -
Feb ... ... ... 64,913 44,993 24,425 20,568 19,920 1,090 15,233 3,589 8 -
Mar ....... •. 78,366 56,748 31,950 24,798 21,618 1,189 15,185 5, 171 73 
~ril. . . ..... 94,145 74,079 43,434 30,645 20,066 1,365 13,671 4,971 59 -

ay . ... . ,, . 134,500 110,518 67,979 42,539 23 ,982 1,086 16,084 6,750 62 -
June ....••.. 151,796 130,043 96,096 33,947 21,753 950 14,4 10 6,115 112 166 
JuJy ......... 130,829 108,865 74,878 33,987 21,964 . 4, 142 10,402 7,261. 45 114 
Aug .....•. . . 136,578 115,944 77,976 37,968 20,634 3,317 9,644 7,413 89 171 
Sept . . .. • .•.. 10(! ,096 83 ,743 57,384 26,359 22,353 2,384 12,476 7,146 130 217 
Oct . . . .. .. , .. 98,139 7 5,203 .52,596 22,607 22,936 2, 105 11,846 8 ,575 100 3 10 
Nov .. . .. . , . . 104,100 78,354 52,299 26,055 25,746 2,854 13,11 I 9,087 83 611 
D ec . . . . . • • •. 119,1 30 89,436 6 1,089 28,347 29,694 4,480 14,271 9,959 54 930 

1945 
J an .... .. .... 96,528 64,49 1 47,577 16,914 32,037 3,520 17,277 10,162 69 1,009 
Feb .....•.•. 131,649 99,713 68,365 31,348 31,936 3,015 17,919 9,607 64 1,33 1 
Mar .. ....... 186,377 146,880 111,472 35,408 39,497 4,270 21,658 10,352 11 4 3,103 
Apr . . . .. . •. . ' 157,978 120,897 79,402 41,495 37,081 3,105 22,953 7,429 107 3,487 
May .... .. .. 39,180 6,211 5,565 646 32,969 2,988 22,461 2,866 92 4,562 
June ...... . . 33,164 - - - 33,164 6,538 19,292 1,663 90 5,581 
JuJy .......•. 27,871 - - - 27,871 6,496 9,054 1,955 75 10,291 
Aug . ... . .... 13,0 18 - - - 13,018 1,262 4,298 504 29 6,925 

Note-A sortie is one flight by one p lane. 



-Y ear 
and 

Monlh 

Grand T otal ... 

A "'";ally 
1942 .... .. .. 
1 9 -~3 . ... . . . . 
1944 .... .. . . 
1945 
U a n .-Aug.) . . 

1\J0J1//J/y 
1942 

jan ..... .... . 
Feb ..... . . . . 
Mar . . ... .. .. A,f,ri!. ...... . 

ay . ... . .. . 
J une . . . .. ... 
J uly .. . .. ... . 
Aug ..... . . .. 
Sept . .. ... .. . 
Oct . . .. . .... . 
Nov .. . .. . . . . 
Dec . . .. . . . . . 

1943 
J a n .. . . .. .. .. 
Feb . . ... . . . . 
Mar. .. ...... 
Apri l . . . .. . . . 
May ....... . 
June ... . .. . . 
july .. .. . . . .. 
Aug ... .... · .. 
Sept ... . . .. . . 
Oct ....... .. . 
l\"ov . .... . . .. 
Dec . .... . . . . 

1944 
J a n .... . ... . 
F eb .. . .. .. . . 
Mar. .... ... 
April . . . .... . 
May .. . .. .. 
june . . . . .... 
Jul y ... .. . . . . 
Au g ... . . .. . . 
Sept ..... 
Oct . ... .... 

ov ... . . . . . . 
D ec ... .. ... ' 

1945 
J an . ...... 
F eb ... .. . . 
Mar . .. . . . . . . 
April. .. .. 
May . .. .. 
June .. .. . . .. 
Jul y ........ . 
Aug .. · . . .. .. 

FLYI G FACTS AN D F IGURES 

AIRPLANES LOST BY U. S. ARMY AIR FORCES 
ON CO MBAT MISSIONS 

] anuary 1942 to August 1945 

Source: U .S. Army Air Forces Office of Statistical Control 

Theaters v s Gennany Theaters vs J a pan 

F a r China 
Total Euro- Mediter- Pacific E ast and 

Tolal pean ranea.n Total Ocean Ai r I ndia -
Theater Theater Areas F orces Bunna 

---------------------
22,9•18 ·18,4 18 11,6 7 6,73 1 4,530 378 2,494 1,076 
------ - -------- ---------

482 14 1 55 86 341 13 276 35 
3,847 3,028 1,261 1,767 8 19 25 539 217 

13,28\i 11 ,6 18 7,749 3,869 1,67 1 116 910 532 

5,330 3,63 1 2,622 1,009 1,699 224 769 292 

s - - - s - s -
·16 - - - 46 - 46 -
12 - - - 12 - 12 -

4 - - - 4 - 3 I 
50 - - - 50 - 49 1 
52 5 - s 47 7 32 6 
28 3 - 3 25 2 16 4 
•12 14 8 6 28 - 24 2 
38 8 2 6 30 - 2.- I 
33 17 11 6 16 1 3 7 
92 35 17 18 57 2 44 II 
80 59 17 42 2 1 1 17 2 

160 133 21 112 27 - 23 1 
135 110 2-l 86 25 - 22 3 
129 105 22 83 24 - IS 6 
242 202 34 168 40 2 28 6 
286 249 92 157 37 1 18 10 
274 2 15 98 11 7 59 2 36 18 
·~97 390 134 256 10 7 2 84 16 
504 4 18 135 283 86 - . 58 26 
358 28 1 11 8 163 77 2 so IS 
4 16 32 1 201 120 95 - 66 29 
369 2•17 160 87 122 4 84 34 
477 357 222 135 120 12 55 53 

643 498 277 22 1 145 35 85 25 
775 66 1 393 268 114 22 53 36 
89 1 753 55 1 202 138 s 94 39 

1,1 70 1,043 732 3 11 127 7 87 33 
1,245 1,1 48 761 387 97 5 46 45 
1,457 1,323 904 4 19 134 8 66 so 
1,294 1,1 85 712 473 109 9 45 52 
1,558 1,455 968 487 103 10 3 1 47 
1, 103 99 1 758 233 11 2 s 54 46 

963 8 15 552 263 148 3 88 50 
1,054 8 19 538 21!1 235 2 157 so 
1,136 927 603 324 209 5 104 59 

1,084 835 646 "189 249 15 134 67 
1,043 853 580 273 190 11 101 48 
1,266 1,058' 774 284 208 9 112 51 
1,067 825 579 246 242 30 101 54 

3 16 60 43 17 256 32 104 25 
216 - - - 216 63 85 21 
194 - - - 194 64 49 24 

I 144 - - - 144 - 83 2 

.. 

I 
20th 

A,lasb Air 
F orce 

--- ---
88 494 

- -----
17 -
38 -
18 95 

15 399 

' - -
- -- -
- -- -

2 -
3 ·-
2 -
4 -
5 -- -
I -

3 -
- -

3 -
4 -
8 -
3 -
s -
2 -

·10 -
- -
- -
- -

- -
3 -

- -
- -

1 -
- 10 
- 3 

1 14 
4 3 
2 5 
3 n 
4 31 

2 3 1 
- 30 
- 36 
- 57 

7 88 
3 44 
3 54 

- 59 



Year 
and 

Month 
Total -

Grand Total. . .... 65,164 
- --.j>. 

g- A mwally 
1941 (Dec.) . . .. .... .. . . 445 
1942 .. .. .... ....... . ... 5,415 
1943 ...... .. .... . ... .. ... 15,032-_ 
1944 . ............ . .. . . .. 28 ,300 
1945 
(Jan.-Aug.) ... . ..... . ... . . 15,972 

Mo11thly 
1941 
Dec .. .... . . ... . ... . . . ... . 445 

1942 

~~'?;.·.: :: :::::: ::: :::.: ::: 154 
264 

Mar . . . . . .. ....... ..... . . 347 
April. .... • ... . ... ... .. . . 318 
May ....... . .... . . .... . . . 357 
June .. ... .. ...... .. ..... 399 
J uly .. . . .. . ... . .. . . . .. . .. 470 
Aug ... . .. .. ... .. ..... . .. . 594 
Sept .. ... . .. : . . ... .. .. . . . 547 
Oct . . . ... . ... . ... ... ... 566 
Nov ...... . ....... . . .... . 632 
Dec .. . . . ..... . . . .... 767 

ALL AIRPLANES LOST BY U. S. ARMY AIR FORCES 
IN THE UNITED STJ\TES AND OVERSEAS 

BY TYPE OF PLANE 

December 1941 to August 1945 

Source: U.S. Army Air Forces Office of Statistical Control 

- -

TOTAL ARMY AIR FORCES CONT I NENTAL U. S. 

Me- Me-
Very dium · Very d ium 

H eavy H eavy and Fight- Heavy Heavy and Fight-
Bomb- Bomb- Light ers Others Total Bomb- Bomb- Light crs Others Total 

crs ers· Bomb- ers ers Bomb-
ers ers 

- -------- - ----- --- --- --- --------- ---
772 14,280 8,479 26,743 14,890 21,583 260 1,989 3,254 6,779 9,301 43,58 1 

--- - - - --- --- ------ --------------- ---

- 3 1 53 318 43 33 - 1 11 8 13 4 12 
- 4 12 949 2, 149 1,905 3,525 - 114 656 997 1,758 1,890 

3 2,607 2,298 5,609 4,5 15 7,759 3 624 1,239 2,139 3,754 7,273 
203 7,871 3, 161 11 ,995 5,070 7,314 45 865 920 2,579 2,905 20,986 

566 3,359 2,01 8 6,672 3,357 2,952 212 385 <128 1,056 87 1 13,020 

I 

- 31 53 3 18 43 33 - 1 II 8 13 412 

- 22 34 48 so 118 - 6 25 38 49 36 
- 27 32 132 73 149 - 2 26 52 69 115 
- 16 42 210 79 184 - i .3.3 69 75 163 
- 13 65 129 Ill 211 - 9 37 64 107 101 
- 21 71 153 11 2 203 - 10 ,~2 50 101 154 
- 28 60 177 134 26 1 - 6 37 90 128 138 
- 26 72 133 239 370 - 8 52 76 234 100 
- 48 123 205 2 18 420 - 16 82 122 200 174 
- 44 90 189 224 387 - 9 68 100 210 160 
- 46 107 199 2 14 402 - 12 78 124 "188 164 
- 57 82 28 1 212 343 - 10 47 100 186 289 
- 64 171 29.3 239 471 - 19 129 11 2 211 296 

---- -

OVERSEAS' 

Me-
Very d ium 

H eavy H eavy and Fight-
Bomb- Bomb- Light ers Others 

ers crs Bomb-
ers 

---------------
512 12,29 1 5,225 19',96,~ 5,589 

---------------

- 30 42 3 10 30 
- . 298 293 1, 152 147 
- 1,983 1,059 3,<170 761 

158 7,006 2,24 1 9,4 16 2, 165 

354 2,974 1,590 5,616 2,486 

- 30 ·12 3 10 30 

- 16 9 10 1 
- 25 6 80 '~ - 9 9 141 4 
- 4 28 65 4 
- II 29 103 II 
- 22 23 87 6 
- 18 20 57 5 - 32 4 1 83 18 
- .35 22 89 14 
- 34 29 75 26 
- 47 35 18 1 26 
- ·15 42 18 1 28 



.!>. 
0\ 
w 

TOTAL ARMY AIR FORC ES CON TI NE NTAL U. S. 

Year Me-

Fi ght- ~ 
Me-

and Very d ium Very d ium 
Month H eavy Heavy and Heavy H eavy and Figh t -

Total Bomb- Bomb- Light ers Others Tota l Bomb· Bomb- Ligh t crs Others To ta l 
ers ers Bom b- crs ers Bomb-

ers ers 
- -- - - - - -- - - - --- --- - ----- --- ------------

1943 
J an .. . ... . . . .... ...... . 1,029 - 106 213 402 308 625 - 45 142 158 280 40·~ 

Feb . . . . .. .. . . . . .. . . ... : . . 793 1 11 3 156 307 216 442 1 30 95 123 193 351 
Mar . . . . . . . . . . . .. ... .. . . . 925 - 96 195 3Y •~ 240 510 - 31) 123 15.3 195 415 
April . .. . . ... . . . . .. .. . . . 1,242 - 126 201 488 42 7 692 - 41 117 lS I 383 550 
May . ... . ... . .... . .. .. . . 970 - 166 192 ·~35 l i7 432 - 40 1)4 169 129 538 
J un e . . . ......... . .... . . .. 1,087 - 179 159 429 320 63 1 - 4 1 93 224 27.1 456 
July ... .. . ... . ... .. .. . .. . 1,463 - 243 202 soo 511! 736 - 4ll 1)2 167 431 725 
Aug . ... . . .... .. . . ... . . . . . 1,357 - 332 200 592 233 550 - 71 <)5 212 172 807 
Sept . .... . . . ... . . . .. . . . .. 1,5S4 - 247 234 555 518 795 - 7-l 10 1 ISS 435 7S9 
Oct . . ... . ...... . ...... . . 1,564 ' I 389 184 503 487 774 1 68 f)t) 203 403 790 
Nov ..... . ... . ... . . 1,490 I 250 176 496 567 X48 I 62 10 1 21S 469 642 
Dec . ..... .... .. .. .. ... : : : 1,5S8 - 360 186 508 50-~ 722 - 65 87 171) 391 836 

1944 
Jan . .... .. . .... . . •. ...... 1,6 17 - 470 187 5SO 410 634 - 8.'1 67 I S7 327 983 
Feb . . . 1,7 13 1 S53 227 553 379 575 I 66 67 141 300 1,138 
Mar . .. . :::::: ::: :. 1,987 - 560 24 6 760 42 1 7<)4 - 75 11 7 264 .338 1,19.3 
April ... . .. 2,355 4 808 23 1 913 31)1) 659 - 61 64 254 280 1,696 
May .. . .. ... : : : : : : .. . ·2,57 1 7 73 1 28.3 1,130 420 765 I 68 105 290 301 1,806 
J une ... . . . . .. .. . . . ... .. . 3,050 24 764 249 1,447 566 770 5 64 5.3 298 350 2,280 
J uly .... . ... . . ... . . 2, 705 14 851 226 1,109 505 810 6 78 68 30 1 357 1,895 
Aug . . . . . .. ....... 2,938 25 747 31 1 1,386 469 710 5 81 92 286 246 2,228 
Sept . . . . .. . . .. .. . . . .. . 2,365 18 637 270 997 443 49 1 7 69 73 202 140 1, 8 7 ·~ 

Oct .. . ... . .. . ... .. . . .. . . . 2,208 19 568 275 1,034 312 441 ·s 89 93 179 72 1,767 
~ov .. .. . .... ... . .. .. . . . 2,255 36 625 242 996 356 309 6 73 ~~2 73 li S 1,946 
Dec . . - 2,536 55 557 414 1,120 .390 356 6 58 79 134 79 2, 180 . . . . . .. . ....... 

1945 
J an ... .. . . .. . . . .. . . .. ... 2,345 44 647 283 96 1 410 360 10 70 48 122 110 1,98S 
Feb . . ... .. ..... . . .. 1,993 46 450 282 88S 330 273 I I 40 so 81 91 1,720 
Mar . .. . ..... . . .. . ... , .. 2,580 so 624 292 1,107 S07 310 12 29 52 134 83 2,270 
April .. .. ........ . . . .. 2,342 83 468 25 1 1,104 436 359 24 38 so 139 108 1,983 
May .. . .. . .. . .... . ..... . 1,8.32 113 385 218 63S 481 445 22 34 64 160 165 1,387 
June ... . . . .. . .. .. . .. . . . . 1,672 70 248 291 659 404 .l 83 17 73 S8 132 103 1,289 
July .. . . . , . ... . . .... . ... 1,524 98 188 240 56S 433 480 · 72 48 61 173 126 1,044 
Aug ...... ... . . . . . , .... . .. 1,684 62 349 161 7S6 356 342 44 53 4S 115 85 1,342 

1 Includes losses suffered enrou.te to and from overseas as well a s losses in. theaters, ATC foreign div isions and other overseas comma nds. 

• OVERSEAS• 

Me-
Very d iu m 

Heavy Heav y a nd Figh t-
Bomb- Bomb- Light crs Others 

crs crs 13omb· 
crs 

--------- - -----
- 61 71 24·1 2B 
- 83 61 184 23 
- 57 72 2<1 1 4S 
- R5 8 ·~ 337 44 
- 126 98 266 ·18 
- 138 66 205 47 
- 195 110 :133 X7 
- • 261 lOS 380 61 
- 173 133 370 83 
- 32 1 85 300 84 
- 188 7S 28 1 98 
- 21)5 1)9 329 113 

- 387 120 393 83 
- 487 160 ·112 7'J 
- ·I·SS 129 -~96 3:1 

4 7•17 167 659 11 9 
6 663 178 840 119 

19 700 196 1,149 216 
R 77.3 158 808 148 

20 6(>6 219 1,100 223 
II 568 197 795 303 
I I 479 182 855 240 
30 552 200 92 .3 241 
49 499 33S 986 3 11 

34 577 2.'15 839 300 
.3 S 410 232 804- 239 
38 .W5 240 973 424 
59 430 201 965 .328 
91 351 154 475 316 
53 175 2.33 S27 301 
26 140 179 392 307 
IX 296 11 6 64 1 271 



Y ear 
and 

Month 

Grand Tota l ... 

AIIII11Glly 
1942 
(Feb.-Dec.) .. 
1943 .... . ... 
1944 .. .. .. .. 
1945 
U an.-At,lg.) . . 

Nl onthly 
1942 

F eb . . . . ... . . 
Mar. ........ 
April. ....... 
May ........ 
June . .. · . . .. . 
July ... . .. . . . 
Aug . . ... .... 
Sept ... . ..... 
Oct . . ........ 
Nov . . . ..... . 
D ec ......... 

1943 
Jan .......... 
F eb ... . . . ... 
M a r .... . ... . 
April. . .. . . . . 

' May . . ... ... 
June ... . . . . . 
July ... . .. . .. 
Aug ..... . ... 
Sept ......... 
Oct . . . ... . . .. 
Nov ... . ..... 
D ec .. .. . . . .. 

1944 
Jan .. .. ...... 
Feb . ........ · 
M a r ......... 
April. .... .. . 
May ........ 
June ...... .. 
July . . ..... .. 
Aug . . . ... . .. 
Sept . . .. . .. .. 
Oct ..... ..... 
Nov . ....... . 
Dec ......... 

1945 
J an .. . .. . .•.. 
Feb . . ... • . • . 
M a r. . .. ..... 
April. .. ... . . 
May . . . .. . . . 
June .. .. . . .. 
July ...... . . . 
Au g . . ...... . 

FLYI G FACTS r D F IGURE. 

ENEMY AIRCRAFT DESTRO YED B Y 
U . S.· ARMY AIR FORCES 

F ebruary 1942 to Augus t 1945 

Source : U.S. Army Air Forces O ffice of Statistical Control 

Theate rs v s Germ any Theate rs v s J np:m 

F a r C hi na 
T o tal Euro- M dite r- P acific E ast and 

T otal p ean ranean T otal Ocean Air Ind ia -
Theater Theater Areas F o rces B urma 

40,2591 29,9161 20 ,419 9,497 ' 10,343 ' 794 6,2981 1,9 13' 

935 32 7" 169 158 608 - 51 8 53 
10,837 7 ,605 3,865 3, 740 3,232 96 2,466 . 636 
19,442 15,66<l 10,42 5 5,239 3 ,778 226 2,5 18 772 

8,477 6, 251 5,960 291 2,226 472 4 16 36 1 

27 - - 27 - 2 7 -
25 - - - 25 - 25 -
18 - - - 18 - 18 -
36 - - - 36 - 36 -
41 - - - 4 1 - 33 -
33 2 - 2 31 - 18 13 
83 3 3 - 80 - 75 3 
75 . 17 16 1 58 - 48 5 

167 92 49 43 75 - 46 16 
170 83 47 36 87 - 76 3 
260 130 54 76 130 - 116 13 

I 
353 244 50 194 109 - .10 1 8 
322 2 17 74 143 105 - 72 26 
450 353 142 211 97 - 86 9 
740 673 150 . 523 67 - 50 17 
852 730 380 350 122 - - 35 81 
697 578 311 267 119 - 10 8 11 

1,08 1 888 575 313 193 18 120 55 
1,567 1,059 457 602 508 - 4 16 86 
1,116 786 303 483 330 8 247 62 
1,902 1,160 870 290 742 1 676 65 

778 397 222 17 5 38 1 18 29 1 72 
979 520 331 189 459 5 1 264 144 

1,369 1, 115 795 320 254 56 192 6 
1,340 1,118 741 377 222 - 2 10 12 
1,629 1, 217 910 307 4 12 4 306 102 
2,566 2,249 1,291 958 317 2 214 101 
1,924 1,752 1,220 532 172 4 9 1 77 
1,489 1,225 663 562 264 7 237 20 
1,689 1,533 66 1 872 156 19 82 55 
1, 763 1,611 1,013 598 152 19 68 46 
1,482 1,342 1,091 25 1 140 12 71 37 

941 612 353 259 329 8 190 53 
1,323 788 702 86 535 14 421 52 
1,927 1,102 985 117 825 8 1 436 2 11 

1,014 473 465 8 54 1 7 16 1 217 
683 488 460 28 195 7 57 56 

1,024 895 750 145 129 2 67 44 
4,878 4,367 4,257 110 511 94 59 37 

305 28 2.8 - 277 92 14 1 
291 - - - 291 141 8 5 
'161 - - - 161 11 2 11 1 
121 - - - 121 17 39 -

20 th 
Alas ka Air 

F orce 
------

1131 1,225 
---

37 -
3·1 -

8 25-l 

6 9 7 1 

- -- -
- -
- -

8 -
- -

2 -
5 -

13 -
8 -
1 -

- -
7 -
2 -

- -
6 -

- -
- -

6 -
13 -
- -
- -
- -

- -
- -
- -
- -
- -- -
- -

1 18 
1 19 
2 ·76 
4 44 

- 97 

5 15 1 
- 75 
- 16 
- 321 
- 170 

1 136 
- 37 
- 65 

1 Includes 568 enemy aircraft d estroyed , which destruction cannot b e allocated to spec ific months : 69 in 
theat ers vs Ger m any (MTO) , 499 in t heaters vs J apan (FEAF-380, C & I-B- 9 1, Alaska- 28). 



Y ear 
and 

Mon; h 

Gra nd Total . . 

Amwally 
1942 
(Aug.-D ec.) .. . 
1943 .. . ...... 
1944 . ... . .... 
1945 
Uan.- M a y) . . . 

lvfonthly 
1942 

A ug .. . ..... 
Sept . . ... .. . 
Oct . .... ... 
Nov .. . . .. .. 
D ec . . ... . . . 

1943 
~an ...... .. 

eb . . . • .. .. 
Mar .. . ... . . 
April. . .. .. . 
May . . ..... 
J u ne ....... 
J uly . . .. ... 
Aug .... . ... 
Sept ... ... . . 
Oct . .. . ..•. 
N ov ........ 
Dec . • . . .. . . 

1944 
Jan . .• .. ... 
Feb .... ... . 
Mar . . . . . ... 
April. .. ... .. 
May .. . ... . 
June .... .. . 
July ....... 
Aug .. .... . . . 
Sept . . ... . .. 
Oct •.•. • • . . 
Nov .. .. .. .. 
D ec .. . ... .. 

1945 
J an . . ... . . . 
Feb .. .. . . . . 
Mar .... . . . . 
~ril ...... . 

ay . .... .. 

FLYING FACTS AND FIGURES 

ENEMY AIRCRAFT DESTROYED BY 

U. S. ARMY AIR FORCES 
BY TYPE OF AAF PLANE 

European Theater of Opera tions 

August 1942 to ,May 1945 

Source: U . S. Army Air Forces Office of Stat istica l Control 

By Medium and 
B y All T ypes B y H eavy Bombers Light Bombers 

In In In 
Total t h e On the T o tal the On the Total the On the 

Air Groun d Air Ground Air Ground 
- - ----- - - ---- - -----

20,4 19 13,623 6,796 6,098 6,098 - 103 103 -----------------.- -----

169 169 - 162 162 - - - -
3,865 3,865 - 3,381 3,381 - 33 33 -

10,425 8,05Q 2,375 2,398 2,398 - 50 50 -
' 5,960 1,539 4,421 157 157 - 20 20 -

3 . 3 - 2 2 - - - -
16 16 - 16 16 - - - -
49 49 - 44 44 - - - -
47 47 - 47 47 - - - -
54 54 - 53 53 - - - -
50 50 - 45 45 - !..... - -
74 74 - 72 72 - - - -

142 142 - 142 142 - - - I -
150 150 - 146 146 - - - -
380 380 - 372 372 - - - -
3 11 3 11 - 293 293 - - - -
575 575 - 527 527 - 6 6 -
457 457 - 401 401 - 3 3 -
303 303 - 255 255 - 10 10 -
870 870 - 79 1 791 - 3 3 -

· 222 222 - 106 106 - 11 11 -
33 1 33 1 - 23 1 23 1 - - - -
795 795 - 582 582 - 10 10 -
741 740 1 397 397 - 2 2 -
910 834 76 363 363 - 2 2 -

1,291 764 527 346 346 - - - -
1,220 978 2•l2 380 380 - 2 2 -

663 5 15 148 42 42 - 3 3 -
661 508 153 98 98 - 3 3 -

1,013 576 437 23 23 - 2 2 -
1,091 651 440 65 65 - - - -

353 2 14 139 12 12 - - - -
702 521 181 29 29 - - - -
985 954 3 1 6 1 61 - 26 26 -
465 376 87 41 4f - - - -
460 165 295 1 1 - 1 1 -
750 429 321 23 23 - 11 11 - · 

4,257 554 3,703 92 92 - 8 8 -
28 13 15 - - ' - - - -

B y Fighters 

In 
Total the On the 

Air Ground 
- - -----
14,218 7,422 6,796 
-------

7 7 -
45 1 451 -

7,977 5,602 2,375 

5,783 1,362 4,421 

1 1 -
- - -

5 5 -
- - -

1 - 1 -
5 5 -
2 2 -- - -
4 4 -
8 8 -

18 18 -
42 42 -
53 53 -
38 38 -
76 76 -

105 105 -
100 100 , _ 

203 203 -
342 341 1 
545 469 76 
945 418 527 
838 596 242 
6 18 470 148 
560 407 153 
988 551 437 

1,026 586 440 
341 202 139 
673 492 181 
898 867 31 

424 337 87 
458 163 295 
716 395 321 

4,157 454 3,703 
28 13 15 



Year 
a nd 

M onth 

Grand T o tal . 

A "'"'ally 
1942 
Uuly -Dec.). 
1943 . . . . . 
1944. . . . . . . . 
1945 
Uan.-May ) . . 

kfo11thly 
1942 

july .. .. . . . 
Aug . . . . . 
Sept .. ... 
Oct . .. .. ... 
Nov . . . .... . 
Dec .. . , .... 

1943 
j a n . .. . . . ,. 
Feb . . ... 
Mar. . .. . .. 

. April ., . . . 
May . . . . . . . 
june . . . . 
j uly .... .. 
Aug . .... 
Sept . .. . 
Oc t . .. .. . 
~ Tov .... . .. . 
Dec .... 

1944 
jan .. ... . I . 

F eb . . . . .. . . 
Mar ... .. .. 
April. . . . . . . 
May. . . .. .. 
june . . . .... 
july .. . . . . . 
Aug . . .. . . . . 
Sept . . 
Oct . .. . . . 
Nov .. .. ... 
D ec .. 

1945 
jan ... .. ... 
Feb .. ... . . . 
M a r. . . . . . .. 
April ... 
M ay. 

FLYING F ACTS _..-\ :-.;D FIGtJ H.I·: 

ENEMY AIRCRAFT DESTROYED BY 

U. S. ARMY AIR FORCES 

B Y TYPE OF AAF PLANE 

M editerranean Theater of Operations 

july 1942 to M ay 19 45 

/ 

So u rce : U.S. Arm y Air F o rces Office o f Sta tistical Cont ro l 

B y M edium and 
By All Types B y H eavy Bo m ber s Light B omber s 

In In In 
T otal the On the T o tal t h e On t h e T o tal the O n t he 

Air G ro und A ir G ro u nd Air G·ro und 
--------- - ----- --- ------

9,4971 7,0031 2,4941 3,948 3, 178 770 8 16 510 306 
- ----- --- - -- ------------ ---

158 123 35 42 36 6 24 6 18 
3,740 2,9 68 772 1,549 1,244 305 732 454 278 
5,239 3,693 1,546 2,340 1,889 45 1 54 44 10 

29 1 204 8 7 17 9 8 6 6 -

2 2 - 2 2 - - - -
- - - - - - - - -

1 1 - I 1 - - - -
43 33 10 8 8 - 13 3 10 
36 22 14 I I 6 5 - - -
76 65 I I 20 19 1 II 3 8 

194 163 31 74 74 - 63 3:i 30 
143 137 6 47 47 - 39 33 6 
2 11 187 24 75 63 12 33 2 1 12 
523 42 1 102 175 75 100 29 2i 2 
350 269 8 1 11 4 107 7 7 1 30 4 1 
267 233 34 98 8 1 17 42 37 5 
3 13 250. 63 138 89 49 50 36 1-1 
602 539 63 308 308 - 11 4 11 4 -
483 • 3 14 169 166 124 +2 178 88 90 
290 170 120 II 7 64 53 67 25 42 
175 114 6 1 106 8 4 22 42 9 33 
189 171 18 13 1 128 3 4 1 3 

320 320 - 135 1.35 - 15 15 -
377 355 22 249 230 19 14 14 -
307 2 10 97 179 105 74 s 2 6 
958 653 305 631 429 202 - - J -
532 432 100 280 242 · Js - - -
562 511 5 1 246 226 20 - - -
8 72 713 159 375 336 3<) I I -
598 273 325 166 122 4-1 4 - -1 
25 1 31 220 18 1.3 5 - - -
259 62 197 - - - 2 2 -

8 6 44 42 13 3 10 7 7 -
11 7 89 28 48 48 - 3 3 -

8 8 - - - - - - -
28 9 19 - - - 1 1 -

145 119 26 17 9 . 8 5 5 -
llO 68 42 - - - - - -
- - - - - - - - -. 

B y Fighte r s 

I n 
T o ta l th e On t h e 

Air G ro und 
--- --- - --
4,664 3,300 1,36-1, --- - - -

92 8 1 11 
1,-159 1, 270 189 
2,845 1, 760 1,08 5 

268 189 79 

- - -
- - -
- - -
22 22 -
25 16 9 
45 43 2 

Si 56 1 
57 57 -

103 103 -
3 19 3 19 -
165 132 3 .3 
127 115 12 
125 125 -
180 117 63 
13 •J 10 2 37 
106 8 1 25 

27 2 1 6 
54 4 2 12 

170 170 -
11 4 I ll 3 
120 103 I 7 
327 2 24 103 
252 I VO 62 
3 16 2S5 3 1 
4<) 6 376 120 
428 151 277 
233 18 2 15 
257 60 19 7 

66 34 32 
66 38 28 

. 8 8 -
27 8 19 

123 105 18 
110 68 42 
- - -

1 Includes 69 enemy a irc ra ft destroyed, 15 in the a ir a nd 54 on the ground, by unidenti.fi ed AAF ai rplan es. 



Y ear 
and 

M onth 

Grand T otal .. 

l lmwally 
1942 
(Feb.-Dec.) . .. 
1943 .. ....... 
1944 . ..... . . . 
1945 
Uan.-Aug.) .. . 

J.fonth/y 
1942 

Feb .... .. .. 
M a r. .. . . . . . 
April . . . . . . • 
May ... . . .. 
June . . ..• . . 
july . . . .. . . 
Aug .. . ... . . 
Sept .... ... . 
Oct . .. . .... 
Nov ..... . .. 
D ec . ... . .. . 

1943 
J an ........ 
Feb . ... ... . 
M a r .... ... . 
Af,ril .... .. . 
~ ay .. . . . .. 
june ....... 
july ...... . 
Aug . . • .. .... 
Sep t .... .. .. 
Oct ..... . . 
N ov ...... .. 
Dec .. ... . .. 

1944 
j a n ....... . 
Feb . .... .. . 
Mar . . . . .. . . 
April. .. ... . 
May .. ..... 
june ... ... . 
july .... .. . 
Aug .. . ... .. 
Sept ..... ' . . 
Oct .. . . . .. . 
Nov .... . . .. 
Dec . . ...... 

1945 
Jan . .... .. 
Feb ... .. . .. 
Mar ...... 
April ... . . . . 
May . ... . . 
june . . ..... 
july .... 
Aug .... . . 

FLYIN , FACTS AND FIGURES 

ENEMY AIRCRAFT DESTROYED BY 
U. S. ARMY AIR F ORCES 

BY TYPE OF AAF PLANE 
Far East Air Forces 

February 19-l2 to August 19+5 

Source : U.S. Army Air Forces Office of Statistical Control 

By Medium and 

' 
'By All T ypes By H eavy Bombers Light Bombers 

I n I n I n 
Total the On the Total the On the Total th e On the 

Air Ground Air Ground Air Ground ----------- ---------
6,298' -!,5021 1,796' 1,964 1,344 620 946 231 715 ------------------- - --

518 439 79 23 1 205 26 75 44 3 1 
2,466 1,927 539 636 547 89 575 147 428 
2,5 18 l ,i29 789 993 580 4 13 25 1 29 222 

·116 189 22 7 10-l 12 92 45 11 34 

27 27 - 7 7 - - - -
25 19 6 11 7 4 - - -
18 9 9 - - - 4 - 4 
36 29 7 - - - 22 15 7 
33 30 3 5 2 3 8 8 -18 18 - 12 12 - 2 2 -
75 58 17 31 29 2 3 3 -
48 29 19 3 1 29 2 17 - 17 
46 34 12 36 26 w 4 2 2 
76 76 - 38 38 - 13 13 -116 110 6 60 55 5 2 1 1 

101 96 5 57 55 2 3 - 3 
72 67 5 26 23 3 2 - 2 
86 86 - 48 48 - - - -50 44 6 23 23 - 7 1 6 
35 3 1 4 22 20 2 2 - 2 

108 106 2 2 1 . 2 1 - ' 1 - 1 
120 11 8 2 13 12 1 3 2 I 
4 16 24 1 175 117 95 22 169 16 153 
247 247 - 79 79 - · 14 14 -676 414 262 146 105 4 1 284 75 209 
291 217 7-t 47 30 17 78 30 48 
264 260 4 37 36 I 12 9 3 

192 166 26 78 68 10 12 1 II 
210 78 j32 64 14 50 73 3 70 
306 175 31 200 74 126 4 3 1 
214 123 9 1 122 90 32 59 - 59 

91 52 39 32 22 10 24 - 24 
237 184 53 139 109 30 33 14 19 

8.2 77 5 57 57 - 5 - 5 
68 19 49 24 2 22 2 1 2 19 
71 ' 33 38 50 17 33 8 4 4 

190 163 27 100 86 14 2 I 1 
42 1 306 115 74 29 45 8 I 7 
436 353 83 53 12 4 1 2 - 2 

161 60 101 19 2 17 27 - 27 
57 2 1 36 19 ~ 19 - - ..... 
67 48 19 8 - 8 17 10 7 
59 16 43 30 5 25 - - -
14 7 7 7 3 4 1 1 -
8 5 3 5 2 3 - - -

11 9 2 2 - 2 - - -
39 23 16 14 - 14 - - -

-·· 

B y F ighters 

I n 
Total the On the 

Air Ground 
-- - - ---
3,008 2,709 299 
-------

2 12 190 22 
1,255 1,233 22 
1,274 1,1 20 . 154 

267 166 101 

20 20 -
14 12 2 
14 9 5 
14 14 -
20 20 -

4 4 -
4 1 26 15 
- - -

6 6 -
25 25 -
54 54 -
4 1 4 1 -
44 44 -
38 38 -
20 20 -
11 11 -
86 85 1 

104 104 -
130 130 -
154 154 -
246 23-l 12 
166 157 9 
2 15 2 15 -
102 97 5 

73 6 1 12 
102 98 4 
33 33 -
35 30 5 
65 61 4 
20 20 -
2.3 15 8 
13 12 I 
88 76 12 

339 276 63 
38 1 34 1 40 

115 58 57 
38 21 17 
42 38 4 
29 11 18 
6 3 3 
3 3 -
9 9 -

25 23 2 

'Includes 380 enemy aircraft destroyed , 218 in the a ir and 162 on the ground , by unidentified AAF Airplanes. 



468 FLYING FACTS AND F IGURES 

ENEMY AIRCRAFT DESTROYED BY 
u. s. ARMY AIR FORCES 

BY TYPE OF AAF PLANE 

China and India-Burma 

July 1942 to August 1945 

Source: U.S. Army Air Forces Office of Statistical Control 

B y Medium and 
By All T ypes B y H eavy Bomber s Ligh t Bombers By Fighters 

Y ea r 
and In In In I n 

Month Total the On the Total the On the T ota l th e On the Total t h e On the 
Air Ground Air Ground Air Ground Air Ground 

- ------------------ - - - ------
Grand Total .. 1,9 131 1,202 ' 711' 299 283 16 56 46 10 1,467 847 620 

--- - - -- -------- --- - - - -------- ---
Amwally 
1942 
Uuly-Dec.) .. . 53 53 1 1 52 52 
1943 . . ..... . . 636 582 54 280 264 16 3 1 30 I 325 288 37 
1944 . ........ 772 452 320 19 19 24 15 9 729 4 18 3 11 
1945 
Uan.-Aug.) ... 361 89 272 36 1 89 272 

Mo11tlzly 
1942 

July .... . . . 13 13 13 13 
Aug . . .. .. .. 3 3 3 3 
Sept ... · ..... 5 5 5 5 
Oct . . .... . . 16 16 16 16 
Nov . . : . . .. . 3 3 3 3 
Dec., .. . . . . 13 13 12 12 

1943 
Jan .. . .. • . . 8 8 8 8 
Feb . ..... . . 26 11 15 5 2 3 21 9 12 
Mar . . . .. . . . 9 8 1 9 8 1 
April. . . . . .. 17 17 17 17 
May . .. ..• . 8 1 67 14 37 25 12 3 7 35 
June ... .... 11 11 Jl II 
July .. ..• . . 55 55 15 15 5 5 35 35 
Aug ... .. . •. 86 86 62 62 3 3 21 2 1 
Sept ..... . . . 62 6 1 1 13 13 13 13 36 35 
Oct ..... .. . 65 63 2 55 55 I 9 - 8 
Nov . . ...... 72 65 7 40 40 2 2 30 23 7 
D ec ..... . •. 144 130 14 44 44 100 86 14 

1944 
J a n . . .. ... . 6 6 6 6 
Feb .. . .... . 12 12 12 12 
Mar . .... .•. 102 55 47 2 2 10 1 9 90 52 38 
April. ...... 101 32 69 3 3 6 ' 6 92 23 69 
.M ay . . . .. .. 77 64 13 2 2 75 62 13 
J u n e ...... . 20 19 I 20 19 I 
July .. .. ... 55 49 6 2 2 3 3 50 44 6 
Aug . . . .. . .. 46 4 1 5 11 11 35 30 5 
Sept ..... . .. 37 23 14 3 7 23 14 
Oct ..... . . . 53 27 26 3 3 49 23 26 
Nov .... . . .. 52 31 . 2 1 52 3 1 21 
D ec . .. ..... 211 93 11 8 2 11 93 118 

1945 
J an . . , ... . . 217 56 161 2 17 56 161 
Feb • .. ... . . 56 15 4 1 56 15 4 1 
Mar .. .. .... 44 13 31 44 13 31 
April. ... . . . 37 2 35 37 2 35 
May .. . ... . 1 1 1 1 
June . .... . . 5 1 4 5 1 4 
July ....... 1 1 1 1 
Aug . . . ..... 

'Includes 9 1 enemy aircraft destroyed , 26 in the air and 65 on the ground, by un\denti fied AAF airpla nes. 



FLYING FACTS AND F IGURES 469 

ENEMY AIRCRAFT DESTROYED BY 

u. s. ARMY AIR FORCES 

BY TYPE OF AAF PLANE 

Pacific pcean Areas 

Jul y 1943 to August 1945 

Source: U.S. Arm y Air Forces Office of Sta tistical Control 

Year 
By All Types By H eavy Bombers 

B y M edium and 
L ight Bombers By Fighters 

a nd In In In In 
Month Tota l the On the Tol,;ll the On the Total th e On the Total the On the 

Air Ground Air Ground Air Ground Air Ground 
- - - - - - - - - - - - --- ---------------

Grand Tot~! .. 794 575 219 267 183 84 26 22 4 SOl 370 131 
- ---- - -- - - ----- - ---- - ----------

A1mually 
1943 . 
(July-D ec.) . .. 96 87 9 !< I 81 15 6 9 
1944 . .... . .. . 226 150 76 163 90 73 22 22 41 38 3 
1945 
(Jan.-Aug.) .. . 472 338 134 23 12 II 4 4 445 326 119 

M onthly 
1943 

July . . ... • . 18 18 18 18 
A u g . .... .. . 
Sep t . . . ... . . 8 8 8 8 
O ct .. .. . ... 1 1 
N ov ....... . 18 18 18 ·18 
D ec ... . . . .. 5 1 42 9 37 37 14 5 9 

1944 
~an . . . .. .. . 56 46 10 26 16 10 18 18 12 12 

eb .... .. .. 
Mar ...... . . 4 4 4 4 
~ril. ..... . 2 2 2 2 

ay .. .. .. . 4 4 4 4 
June ... ..•. 7 6 5 5 2 1 
J uly ....... 19 19 17 17 2 2 
A u g .. . . . ... 19 17 2 19 17 2 
Sept . .. . ... . 12 12 12 12 
Oc t .. ... . .. 8 8 7 7 1 1 
Nov .... . . .. 14 13 1 2 1 1 12 12 
D ec ... . .... 81 19 62 69 9 60 12 10 2 

1945 
{fn ........ 7 7 4 4 - 3 3 

eb . ....... 7 7 2 2 5 5 
Mar . . . . .... 2 2 2 2 
~ril. ...... 94 71 23 94 71 23 

ay ... ... . 92 88 4 91 88 3 
J une . ..... . 141 11 3 28 141 11 3 28 
July ....... 11 2 47 65 3 3 109 44 65 
Aug ........ 17 3 14 13 3 10 4 4 



470 FLYI G I• ACTS .\ ND FI I "RES 

ENEMY AIRCRAFT DESTROYED BY 
u. s. ARMY AIR FORCES 
BY TYPE OF AAF PLANE 

A laska 
june 1942 to Augus t 19·1.5 

Source : U .S. Arm y Ai r Forces Office of Stati s t ica l Cont rol 

B y M edium and 
By All T ypes By H eavy Bombers Ligh t Bombers By Fighte rs 

Year 
and In In In I n 

Month Totaf the On t h e T otal t h e On the T otal the On the Total the On t h e 
Air G round Air G round Air G round Air Ground 

----- ----------------------- --- ------
Gr and T o tal . . 113' 89' 24' 29 29 9 9 47 34 13 

--------- ------ - - - ---------- --- ------
A m~~tally 
1942 
(June-Dec.). 37 25 12 4 4 33 21 12 
1943. 34 33 1 18 18 2 2 14 13 I 
1944 . 8 8 3 3 · 5 5 
1945 
(Jan.-Aug.) ... 6 6 4 4 2 2 

Jl-I0111hly 
1942 

june .. . .. 8 8 8 8. 
july .. . . 
Au g ........ 2 2 2 2 
Sept .. . ..... 5 4 I 3 3 2 I I 
Oct .... . ... 13 10 3 I 1 12 9 3 
Nov . ....... 8 8 8 8 
D ec .... . . .. 1 1 

1943 
j an .. .. ... , 
Feb .... . · . .. 7 7 6 6 
Mar .... 2 2 2 2 
April .. . 
May ... 
june . . . 

6 5 6 5 

july ... 
Aug ..... ... 6 6 6 6 
Sept .. .. . ... 13 13 12 12 
Oct . ....... - . 
Nov .... . . 
Dec .. 

1944 
J a n .... . ... 
Feb ........ -
Mar .. . ..... 
April. .... 
May. 
June. 
july ... 
Aug .. I I 
Sept ..... I I 
Oct ....... 2 2 2 2 
Nov ........ 4 4 3 3 
D ec ... -

1945 
Jan ... . . . . 5 5 3 3 2 2 
F eb .. . . . 
Mar. ..... 
April. 
May. 
June. 
J uly. 
Aug .. 

>Includes 28 enemy a ircraft d es troyed, 17 in the a ir and II on the ground, by u nidentified AAF airplanes. 



Year 
a nd 

M onth 

FLYIN ) FACT S -:\ ND FIG 'RES 

ENEMY AIRCRAFT DESTROYED BY 20th AIR FORCE 

U. S. ARMY AIR FORCES 

BY TYPE OF AAF PLANE 

Augus t 1944 to Augu s t 1945 

Source: U.S. Arm y Air F orces Offic e of Statistica l Con trol 

By Ver y H eav y Bomber s 

B)· All T y p es XX Bomber 
Comm a nd 

XX I Bom b er 
Command 

By F ight ers 

In 
T otal t h e On the Tota l 

Ai r Gro und 

In 
the On the T o t al 
Air Ground 

In 
th e On the T o t al 
Air Ground 

In 
th e On the 
Air Ground 

- ----1---------------------- - - --------
G rand T o tal .. 1,225 994 

.4. 1UUta/ly 
1944 
(Aug.-Dec.) . 25-l 199 
1945 
U a n. -Aug .) . 9il 795 

M onthly 
1944 

Aug .. . . 18 18 
Sept .. . . 19 19 
Oc t . . . . 76 21 
Nov .. . . 44 44 
D ec . . . 97 97 

1945 
j a n .. l S I 150 
F eb . . . 75 75 
M a r. . 16 16 
April ... 32 1 202 
M ay . 170 13 1 
j u ne .. 136 136 
j u ly ... 3 7 34 
Aug . . . 65 5 1 

2.3 1 2 13 158 

-s 198 143 

17 6 15 15 

18 18 
19 19 

55 76 2 1 
37 37 
48 -l8 

10 10 
4 4 
1 I 

119 
39 

3 
14 

55 

55 

9 15 

56 

859 

756 

56 

700 

159 97 80 17 

159 97 80 17 



BATTLE CASUALTIES OF U. S. ARMY AIR .FORCES I.N ALL OVERSEAS THEATERS 
Source: U.S. Army Air Forces Office of Statistical Control 

Total Personnel Officers E nlisted Personnel 

Year Missing, Missing, Missing, 
and Total Wounded Interned Total Wounded Interned Total Wounded Interned -

Month Casualties Died and and Casualties . Died and and Casualties Died and and 
Evacuated Captured Evacuated Captured E vacuated Captured 

Grand Total. .. .. 121;8671 40,061 18,238 63 ,568 50,415 17,021 6,442 26,952 71,452 23,040 11 ,796 36,616 

""' t3 

Annually 
728 315 401 12 .79 49 649 266 1941 (Dec.) . . . . . .... . 29 I 372 II 

1942 .... . . . .. . . ..... 8,788 3,477 469 4,842 1,840 . 987 149 704 6,948 2,490 320 4, 138 
1943 ... . ...... . .. · .. . 22,512 10,0'02 4,181 8,329 8,881 3,999 1,213 3,669 13,63 1 6,003 2,968 4,660 
1944 ........... . .... 68,617 21,072 9,957 37,588 29,790 9,481 3,705 16,604 38,827 11,591 6,252 20,984 
1945 U an.-Aug.) ... . .. 19,560 ' 4,600 3,046 11 ,914 9,325 2,413 1,290 5,622 10,235 2,1 87 1,756 6,292 

Date unknown . . ..... .. 1,662 595 184 883 500 92 56 352 1,162 503 128 531 

Mo11thly · 
1941 D ec ...... ..... 728 315 401 12 79 49 29 1 649 266 372 11 

1942 ~an ....... . .... 192 125 53 14 76 62 8 6 116 63 45 8 
eb .. . . . ..... . 282 141 36 l OS 145 63 7 75 137 78 29 30 

Mar .. . .. . .. . . . 77 60 10 7 35 30 3 2 42 30 i 5 
April . ........ . 119 96 5 18 I 78 66 I I I 41 30 4 7 
May .... . .... . 6,136 1,926 16 4,194 482 113 9 360 5,654 1,813 7 3,834 June ...... ... . 176 ' ' 127 18 31 90 74 7 9 86 53 11 22 
uly .. ........ 176 126 12 38 108 77 3 28 68 49 9 10 Aug . . ......... 206 107 18 81 115 68 5 42 91 39 13 39 Sept ........... 229 I ll 43 75 110 61 13 36 119 50 30 39 Oct ............ 265 145 58 62 135 92 IS 28 130 53 43 311 Nov .... ... . . . . 407 207 98 102 204 119 32 53 203 88 66 49 D ec .. . ..... ... 523 306 102 11 5 262 162 46 54 26 1 144 56 61 



-
Total Personnel Ofl1cers Enlisted Person nel 

Year I Missing, Missing, Miss ing, 
and Total Wounded Interned Total Wounded In terned Total Wounded In terned 

. Month Casualties Died and and Casualties Died and and Casualties Died and and 
Evacuated Captured Evacuated Captu red Evacuated Captu.rcd 

1943 Jan ... . . ... . ... 1,305 713 32_2 270 575 35 1 100 1 2 •~ 730 362 222 146 

Feb . . ......... 1,447 740 274 433 503 27 1 65 167 944 469 209 266 

Mar ..... . .. . . · . 743 385 205 !53 346 183 82 8 1 397 202 123 72 

April. ......... 973 451 220 302 442 206 71 165 53 1 245 14!) 137 

May .......... 1,450 733 286 43 1 603 293 108 202 8 •~7 <~40 178 229 

June ... . .. . . .. 1,358 617" 229 5 12 567 . 24.S 71 248 79 1 369 ISS 2M 

July . ........ . 2,442 1,169 462 8 11 1,06 1 550 156 355 1,38 1 6 19 306 456 

Aug .... . ...... 2,612 1,096 338 I , 11'8 1,093 ·164 I tO 5 19 1,5 19 632 228 659 

Sept ....... . . .. 1,618 651 268 699 687 300 98 289 93 1 35 1 170 4 10 

Oct .. . .... ... . . 2,798 1,056 370 1,372 1,1 3 1 44 1 II + 576 1,66 7 61 5 256 796 

Nov ......... .. 3,259 1,585 794 880 844 360 122 362 2 ,'~ 1 5 1,225 672 S i ll 

Dec .... .. . ... . 2,507 806 4 13 1,288 · 1,029 332 11 6 58 1 t ,•J.7 8 <J.74 297 707 

~· 
1944 Jan ....... . . . .. 3,512 1,314 49 1 1, 707 1,504 585 16<) 750 2,008 729 322 957 

~~~ ... :-: : : : : : : : 4,937 1,544 576 2,8 17 2,006 687 164 1,1 55 2,93 1 857 41 2 1,662 

5,242 1,710 661 2,87 1 2,142 726 215 1, 20 1 3, 100 984 •146 1,67d 

April .......... 7,777 2,426 - 861 4,490 3,074 878 .309 I ,P87 ·1,703 1,548 552 2,603 

May .. ... .. . . . 6,5 17 2, 161 948 3 ,408 2,720 874 JJ7 1,509 3 , 7'17 I ,287 611 1,899 

June ... .. .. .. . 7; 165 2,6 13 1, I 57 3,395 3 ,362 1, 290 534 1,538 3 ,803 1,323 623 I ,857 

July .. . . •. ... . 7,105 2,357 1,051 3,697 3,066 . 1,066 4 18 1,582 4,039 1,291 633 2, l i S 

Aug . .. ........ 6,389 1,832 898 3,659 2,942 938 40.3 1,601 3,447 89 <~ 495 2,051! 

Sept ... . .. . . . . . 5,32 1 1,4 10 859 3,052 2,463 672 348 1,443 2,858 738 S tt 1,609 

Oct ... . ..... . . . 4,196 1,134 675 2,387 1,836 535 245 1,056 2,360 599 430 1,.33 1 

Nov . . . .... .. .. 5,056 1,356 917 2,783 2, 167 628 230 1,309 2,889 728 687 1,4·74 

Dec . . . ..••.. .. 5,400 1,215 863 3,322 2,508 602 33J I ,573 2,892 6 13 530 1, 749 

1945 Jan .. .. ... . .. . . 3,706 1,085 695 1,926 1,740 554 285 90 i 1,966 53 1 410 1,025 

Feb . .......... 4,061 78 1 533 2,747 1,874 389 2 17 1,268 2 ,1 87 392 3 16 I ,4.79 

Mar .. .... ... .. 5,523 1,292 937 3,294 2,627 679 ·135 1,5 13 2,896 6 13 502 I ,78 1 

April .. .. .. .... 3,550 825 477 2,248 1,682 -143 184 1,055 1,868 .382 293 1,193 

May .. . .... ... 1,270 277 200 793 586 138 7 1 377 684 139 129 4 16 

June .......... 786 18 1 115 490 4 16 99 53 264 370 . 82 62 226 

July .... : . .... 435 102 60 273 260 72 3 1 157 175 30 29 116 

Aug .. , .. . ..... 229 57 29 143 140 39 14 87 89 I'll IS 56 

1 Subject to revision as later information becomes ava ilable. Figures include personnel re turned to d~ty af ter be ing wounded, missing or captured. 



RECIPIENTS OF U. S. MILITARY AIRPLANES 
FROM ALL FACTORY DELIVERIES 

July 1940-August 1945 

So urce: U . S . A rmy Air Forces Office o[ S tatistical Control 

Includes experimental and U .S. financed Canadian production. Subsequent reallocatio n s a rc not reflected. 

T ype of Airplane 
and R ecipient 

Grand T otal .... .. . 

Arm y Air F orces ... .. . . .. .. . 
U .S. Navy ... . .... .•• ..... 
Othe r U.S ... . ....... . .. . . 
British Empire ..... .. . ..... . 
Russia ... ...... . . . .. .... . . . 
China .... . ... .. . . ...... ... . 
Other Fore ig n .. ..... .. . • . 

Combat A i rplancs-Total . ... 
Army Air Forces. 
U.S. Navy ... . . . 
Other U . S ... . .... . . ... . . 
British Empire ... . .. . ... . 
Russia ... ... . . . . .... . 
C hina...... . ... . 
Othe r Fore ig n . ..... . 

Very Hea vy Bombers . . 
Army Air Forces . . 

Heavy Bombers-Total ..... . .. . 
Army Air Forces .. . ....... . . 
U . S. Navy . . ... ...... .•. 
Briti sh Empire ..... . .. .. . 

Medium Bombers-Total ..... . 
Army Air Forces . . . 
U.S. Navy ..... . ......... . . 
O ther U.S . . ......... ... . . . . 
British Empire .... .... ..•. .. 
Russia .... . . ...... ... .. · .. . . 
China .. . ........... .... .. . 
O ther Foreign ..... . 

Light Bombers- Total . .. . 
Army Air Forces .. . 
U.S. Navy .......... .. .. .. . 
British Empire . . .... . . .... . . 
Russia ... .... .. .... .. . . ..• . 
China ... . .... .. . . . . • .. . . .. 
Othe r Fore ig n ..... .. ... . 

Fighters-Tota l ... .... . .. .. . 
Army Air Forces . 
U.S. Navy .. .. . 
British Empire . . . 
Russia . .... ........ ... . . . 
China .... . 
Othe r Fore ig n .. .... .... .. . . 

Reconnaissance-Total . ..... . . . . 
Army Air F o rces. 
U . S. Navy . 
Briti sh Empire ..... . . . . . . .. . 
Russ ia . ........ .. . . .. . . . . 
Othe r Fore ig n . .. . ... .... . 

Tra?LsPorts-Total . . ....... . . . 
Army Air Forces .. .. . . . .. . . 
U.S. Navy ... .. .... •• • .... . 
Othe r U.S ...... . .. . . . . . . .. . 
British Empire ...... ... . • • .. 
Russia . .. .. ..... .. . . . . .. . . . 
China .... ...... .. . . . . . . .. . 
Other Foreign ... ... . . . . .. .. . 

Trainers-Total . .. ..... .... .. . 
Army Air Forces .. . 
U. S . Navy . . . ... . . . ... . 
Other U.S .. ... ....... .. . .. . 
British Empire .. . . ... . . . . . . . 
Russia. .. . ...... . 
C hina .. . 
Other Fore ign . ... 

Total 

295,959 

158 ,880 
73,7 11 

3, 7 14 
38,8 11 
14,7 17 

1,225 
4,901 

200, 443 
'99,487 
56,695 

8 
27' 152 
13,929 

829 
2,3 <l3 

3,740 

3 1,685 
27,867 

1,683 
2,1 35 

2 1,46 1 
11,835 

4 ,693 
8 

3 ,247 
1,010 

134 
534 

39,986 
7,779 

20,703 
8 ,003 
3 ,021 

29 
45 1 

99,465 
47,0 50 
27 ,163 
13,417 

'? .~g~ 
1,301 

4, 106 
1,216 
2,453 

350 
30 
57 

23,900 
15,769 

2,702 
267 

3,789 
703 
119 
55 1 

58,085 
34,469 
1.1,859 

3 
7,640 

8 5 
2 77 

I ,752 

1940 
(July 
D ec .) 

3 ,611 

1,209 
517 

71 
1,507 

1 
30 

276 

1,771 
256 
20 8 

I, 160 
1 

146 

46 
19 

I 
26 

52 
24 
2 1 

453 
16 
65 

320 

52 

1,157 
18 7 
68 

807 
1 

94 

63 
10 
53 

164 
5 

23 
71 
25 

40 

1,676 
948 
286 

322 

.30 
90 

4/4 

194 1 

18 ,466 

8 ,723 
3,5 17 

114 
5,2·1.9 

221 
14 1 
501 

8,395 
2, 772 
1,463 

3,6 18 
221 

7 1 
250 

282 
18 1 

5 
96 

762 
326 
2 14 

175 
5 

42 

2,6 17 
3 73 
404 

1,674 
8 1 
18 
67 

4,0 36 
1, 727 

340 
1,673 

105 
53 

138 

698 
165 
500 

30 
3 

525 
133 
155 
11 4 

65 

58 

9,294 
5,585 
1,899 

1,547 

70 
193 

1942 

46,907 

26,448 
8,347 

23 
7,698 

. 3,0 32 
4 10 
949 

24,669 
11, 235 

'~.44~ 

S,S37 
3 ,002 

222 
222 

2,5 13 
2,24 1 

86 
186 

4,0·10 
2,429 

597 
8 

792 
154 

60 

5 954 1: !53 
1,4 10 
2,1 88 
1, 136 

11 
56 

.10,721 
5,213 
1,259 
2,271 
1,7 12 

2 11 
55 

1,A3 7 
195 

1,091 
100 

51 

1,887 
1,264 

290 
15 

197 

31 
90 

17,237 
11 ,004 
3 ,586 

1,933 
30 

!57 
527 

1943 

84, 853 

45,889 
20,005 

1,484 
10,565 

5,1 4 1 
384 

1,385 

5 3, 183 
27, 108 
13,502 

6,759 
4,966 

360 
488 

91 

9,5 74 
8,695 

382 
49 7 

7,256 
3,989 
1,657 

1,205 
2 12 

59 
134 

11,848 
2,247 
5 ,791 
2 ,397 
1,204 

209 

23,621 
11 ,766 

5,449 
2,410 
3,550 

301 
145 

793 
320 
223 
250 

6,913 
5,072 

535 
14 

922 
175 

24 
171 

20,590 
11,246 

5,845 
2 

2,880 

6 17 

1944 

96,270 

5 1,547 
25,579 

2, 01 2 
10,956 
4,636 

223 
1,3 17 

74,564 
38,648 
22,489 

8,051 
4,386 

176 
8 14 

1, 1-!7 

15,057 
13,057 

747 
1,253 

6 ,732 
3,636 
1,287 

1,032 
486 

75 
216 

12,376 
2,276 
8,20 2 
1, 23 1 

600 

67 

38,848 
18 ,291 
12,090 
4,535 
3,300 

101 
531 

40 4 
241 
163 

9,925 
6,430 
1,215 

43 
1,808 

250 
27 

!52 

7,936 
4,861 
1, 787 

1 
952 

20 
3 15 

1945 
Uan.
Aug.) 

45 ,852 

25,06·1 
15,746 

10 
2,836 
1,686 

37 
473 

37,86 1 
19,468 
14,590 

2,027 
1,353 

423 

2,498 

4,21 3 
3,674 

462 
77 

2,6 19 
1,43 1 

917 

36 
153 

82 

6 , 738 
1,7 14 
4,83 1 

193 

21,082 
9,866 
7,957 
1,721 
1,200 

338 

711 
285 
423 

3 

4,486 
2,865 

484 
10 

77 2 . 
278 

37 
40 

1,352 
825 
450 

6 
55 

10 



RECIPIENTS OF U.S. MILITARY AIRPLANES 
FROM ALL FACTORY DELIVERIES 

(Continued) 
Jul y 1940-August. 1945 

1940 
T ype of Air p la n e Total (July- 194 1 1942 1943 

and R ecipien t. D ec.) 

Comm zoJicaJio1,~-Tota l . . . . . . · 13,53 1 252 3, 11 4 4 ,1 67 
Arm y Air F o rces .. ..... . .. . . 9, 155 233 2,945 2.463 
u. s. U'l~p . ........ . .. . . ... 455 28 123 
Other U . S .. . ..... ....•. .. .. 3 ,436 1,468 
B r it ish E mpire . . . ... . ..•. ... 230 19 3 1 4 
Othe r F o re ign .... .. ..... ... 255 110 109 

U.S. ARMY AIR FORCES GRADUATES FROM 
T ECHNICAL TRAINING COURSES 

Course 

J uly 1939-August 1945 

Source : U . S. Army Air F o rces Office of Sta t is tica l Control 

Grand 
T o t al 

1939 
(J uly- 1940 
D ec .) 

1941 1942 1943 

1944 

3,845 
1,608 

88 
1,968 

145 
36 

1944 

1945 
(Jan.-
Aug.) 

2 ,153 
1,906 

2 16 

3 1 

1945 
(Ja n.
Aug.) 

- -----------1--- --1--- ------ --- - --------
T otal ... . ... . .. . . 

Offi cers & Officer Ca~<dida t es-
T o_tal . . : .. ... . . ,. . . .... . 

Adm1 m strattve . .......... . . 
Armam ent . . ........... .. . . 
C old W eather F ly ing .. ... . . . 
Communications ... .. . . . . .. . 
C r y p tography . .. .. . . . . ... . . 
Emergency R escu e Boat .... . 
Eng ineering- T otal ....... . . 

E ngineering Maintenance 
C a d ets . . ......... . .. . . 

Engineering Offic er M a in-
t enance .. . . . .. . . . ..... -

Fligh t Engineer .... . . . . . . . 
Pre-Flight Engineer .. . ... . 
W eight & B ala nce Control 

H elicop ter Tra ining . . . 
L ink Tra iner ... .. ... . .... . . 
Nav igato r-B ombardier-Radar 
Navigator-In structor -R ad a r . 
Photograph y . . . .. . 
R a d a r-Tota l. . ........ . .. . 

Air Rada r . . .... . . 
Air R a d a r (MIT) . 
R adar Air Intelligence .... . 
R a d a r !Vla intena nc e . ... . . 
R a d a r Obser v er B omb 

(B TO) ... : . ... . 
' R a d a r Obser ver N igh t 

Fighter Cade t s . . . . ... . . 
R a d a r Observer (R C .M) . . . 
Other . . . .' . ..... . 

Rescu e Arc tic ..... . 
W eath er . . . . . .. . . 

E?Zlisted .M en- T otal. ... . . 
Aircraft M a inten a nce .. . 
A rm am ent .. . ... . .... . 
Communications .. ..... . 
Emergency R escu e Boa t . 
Pho tography . . . . 
R adar . .. . . .. .. . . 
W ea ther . ......... . .. .. . 
Other . ....... . .... . . .. . 

1,436,74-'P 1,588 14,375 43,028 286,4 11 6 15,628 3 11,330 164,384 

125,984 
. 52 ,780 

5,266 
8+ 

12, 172 
942 

13 
3 1,630 

5,8 12 

15,467 
7,766 
1,095 
1,490 

5 
236 
990 

62 
2,235 

13,569 
580 
390 
712 
273 

7,623 

1,087 
524 

2,380 
76 

5,924 
1,3 10, 760 

695 ,866 
158,766 
222,223 

41 4 
I S,805 
71,854 
18,5 13 

127,31 9 

1,588 
872 
19 1 
292 

11 8 

14 
101 

14,375 
8,932 
1,396 
2, 148 

498 

238 
1, 163 

1,402 

356 

237 

57 1 

57 1 

126 

11 2 
4 1,626 
27,40 7 

3 ,927 
5 ,825 

87 1 

803 
2,793 

30 ,802 
24,856 

1,425 

1,582 

1,828 

888 

934 

6 

12 

475 
54 

3 1 

5 

18 

570 
255 ,609 
159,903 
26,895 
35 ,642 

3,487 
2,634 
3 ,092 

23,956 

40,385 
2 1,959 

1,678 
34 

3,869 
294 

6,980 

2,52 1 

3 ,068 
388 

1,003 

84 

1,027 
662 

38 
108 
52 

120 
38 

306 
66 

3,732 
575,243 
299 ,042 

79,46 1 
90, 199 

297 
7,606 
7,8 16 
9 ,11 6 

8 1,706 

27,8 12 
5,079 

823 
25 

5,450 
36 1 

13 
8,808 

1,783 

4 ,278 
1,652 
1,095 

99 
990 

62 
537 

4 ,248 
226 
167 
324 

4 1 

1,882 

687 
427 
494 

I 
1,3 16 

283 ,5 18 
128 ,849 
38,553 
65·,238 

69 
2, 172 

34,082 
4,856 
9,699 

25,583 
886 
984 

25 
1,034 

287 

13,443 

49 

7,1 87 
5,726 

481 
5 

4 1 

70 
8,605 

354 
185 
280 
149 

5,7+ 1 

275 
59 

1,562 
9 

194 
138,801 
70 ,861 
8,343 

22,879 
48 

1,053 
27,322 

394 
7,901 

'To t als do not m ean t hat n umber o f differ ent indiv iduals . Som e g ra d uated from several courses. 

475 



u. s. ARMY AIR FORCES GRADUATES 
FROM FLYING TRAINING COURS ES 

Jul y 1939-~ugust 1945 

Source : U . S . Arm y Air F orces Office of Statistica l Control 

1939 1945 
Course Grand Uuly- 1940 1941 1942 1943 1944 (Jan.-

Total D ec .) · Aug.) 
--------- ---- ---- --------

Tota l ..... ... ........... 1,561; 2881 982 8,i25 27,53 1 192, 4G8 561,072 617 ,96 1 153,149 
--- - -- - - ----- - - --- - ---

Pilot- Tota l . . .... .. • .. • . . ..... 768 ,99 1 '/82 8 ,043 27,07 1 107,871 256, 145 299,405 69,474 
Primary .... . . . . . . ... . . . . . : . 233 , 198 757 3,83 1 11 ,209 4·6,353 92,544 7 1,319 7,185 
Basic . .. . ..... . ...... .. ... . . 202 ,986 225 2,426 8,618 32,802 72,022 77,09 1 9,802 
Advanced- Tota l. . . .. . . ... . . 193,440 1, 786 7,244 24,948 61,872 8 1,024 16,566 

Single Engine .. . .. . ..... .. 102,907 1,786 6,853 13,885 49,503 25,733 5,147 
Two Engine .... .. ... . .. • .. 90,533 39 1 11,063 12,369 55,291 11,419 

Transition- Tota l . ... . . .. - · .. 108,337 3,768 17,464 57,590 29 ,515 
Single Engine . .. . .. . .. . .. . 262 14 248 
Two Engine .......•• . . .•.. 1,983 1,974 9 
Four Eng ine . . ...... . • . . . . 11,938 3,51 4 7,846 578 
P -38 ... . .. . . .. . •..•. • .. . . 252 252 
P-39 ... ...... .. : . ... . .. . . 3,448 3,448 
P-40 ................. . .. . 14,9 17 9,955 4,962 
B -25 ... . .... . ..•. . . . .. .. . 2,890 52 1 1,723 646 
B-26 .....• . .. . ...... 4,691 382 2,679 1,630 
B-17 .. .. . . .. • . . . . . ... .. .. 24,843 1,680 16,082 7,081 
B-24 . . . ... . .. . . .. . .. . . . . . 24,222 1,239 15,8 18 7, 165 
B-29 .. . .. . .... .... . 5,072 139 4,933 
B-32 .. . ... . ...... . .. ... . . 240 240 
Lia ison FA ...... . . .. .. .... 2,792 1,683 788 321 
Advanced Liaison ..... .. ... 1,155 904 22 1 30 
Photographic Rcn (P322) ... 204 204 
H elicopter ... . .......... . . 129 36 93 
Observa~ion .... . .. . .. ..... 93 1 184 747 
Primary A TC . . ...... . .. . . 35 35 
Advanced Phase-ATC . . .. . 35 35 
ATC . . .. .. ............. . . 3,464 3,246 218 
B-17 I nstructor . .. ......... 1,621 345 1,276 
B-24 Instructor . .. • .. .... .. . 1,067 399 668 
Four Engine I nstructor ... . . 2,146 474 1,672 

Women . . . . ........ . .... . .. . 1,282 380 902 
U.S. in British Schools . .. .. .. 552 297 255 
I nstructor Training ..... . . , . . 24,805 9,002 9,948 5,855 

Pilot Instructor ....... . . ... 16,985 8 ,193 6,468 2,324 
Instrument Pilot .. . . . . . ... . 7,820 809 3,480 3,53 1 

Other ... . ........ . . . . .. . ••. 4,39 1 2,564 1,276 55·1 
Bombardier- Total . .. .. . . . ... . . 28,36 1 18 206 3,858 15,246 2,501 6,532 

~lr~~~:~~ .: : ~: : :::: ::: : ::::: 9,444 9,053 391 
14,57 1 18 206 3,858 6, 193 2, 110 2,186 

4,346 4,346 
Navigation-Total. . . .. . . . . . • ... 56,119 44 137 3,609 15,905 23,2 17 13,207 

Celestial. ... . .......... . • ~ .. 47 ,273 44 137 3,609 14,351 21,919 7,2 13 
D ead R eckoning . . ..... . .. . . . 1,597 1,536 61 
Instructor ......... . ......... 2,8 15 18 1,237 1,560 
Refresher . ........ . .... .. ... /l,434 4,434 

Bombardier-Navigation-Total . .. 28,480 666 2,076 18,783 6,955 
Bombardier- Nav igation ....... 2,546 292 1,257 997 
Bombdr-DR & DB Navigation 25,828 666 1,700 17,504 5,958 
Instr B ombdr-DR Navigation. 106 84 22 

Radar Obsr Bombardme11t . . . . . .. . 1,477 1,477 
Flt Engr Officer Training . .... . . . 403 ...!... 403 
Flt Engr B-29 Transition . . .. . .. . 3,707 31 3,676 
Aerial Engr B -32 Transition .. ... 146 146 
Flexible Gunnery- Total .. .. .... . 309,236 20 117 21,081 94,481 154,592 38,945 

Cadets and Enlisted M en ..... 290,628 20,728 91,587 146,202 32,111 
G unnery Officer ........ .. . .. 1,175 650 525 
Observer Non-Pilot .. .. .. . ... 866 20 11 7 353 376 
Instructor . . . . .... .... .. . .. .. 16,567 2,5 18 7,740 6,309 

Aircrew-Pre-Flight. .... . .. . . .. . 335,495 45.-47 1 168,856 110,480 10,688 
Instructor- Total . .. . ...... . .... 4,593 96 2,932 1,565 

Instrument Trainin g ..... .. . 4,245 96 2,932 1,217 
Other .. .... ... ... ... . ... . . . 348 348 

Glider P.ilot- Total . ............ 21,240 9,802 7,463 3,894 81 
Basic .... .... . .. • • . . . . ······ 6,354 2,466 2,334 1,554 
E lementary-Advanced .. . ... .. 777 445 332 
Other .. .. .. ... . .. . : .... . . .. 14,109 6,891 5,129 2,008 81 

Otlier . .. . .. ... . .. . . • .•. . .. .. .. 3,040 110 804 2, 126 

' These totals do not mean that number of different individuals. The same airman graduated from several 
courses . 
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E n d 
of 

Month 

1939 
July . ... . . . .. 

1940 
J an .....• .. .. 
July .. ..... .. 

194 1 
J a n . .. . .. ... . 
july . . .. . ... . 

1942 
Jan .. . . . . . .. 
july . . . . . • . .. 
Aug . .... . . . .. 
Sept .. . . . . .. . 
Oc t .... . • . ... 
Nov .... . . .... 
Dec .. . ... . . . . 

1943 
~an ..... . . . .. 

cb .. . . .. . • .. 
Mar . . . . ..•. . . 
April ....... . 
May .... . . . .. 
June ......... 
July .. . ... . . . 
Aug . . .. .. . . . . 
Sept . . .. . .. .. 
Oct . • .. .. . .. . 
N ov .. ...... .. 
D ec ... . .... .. 

1944 
J an ... . . . ·' · . . 
Feb .. . .. . .... 
Mar ... ... .. .. 
April .... . ... 
May ... . . .... 
June .. .. .. .. . 
J uly .. .. .. ... 
Aug ... .. ... .. 
Sept ....... . . 
Oct ... .. . ... . 
Nov . . . . .. .. . . 
Dec . ... .. . . .. 

1945 
Jan ..... ..... 
Feb •........ . 
Mar . . ... . . . .. 
April. ..... .. 
May . . •... . .. 
June .. . . ... . . 
July •.... ... . 
Aug . .. ...... . 

FLYI G FACTS D FIGURE S 477 

U . S . A~MY AIR FORCES MILITARY PERSONNEL 
IN UNITED STATES AND OVERSEAS 

BY TYPE OF PERSONNEL 

J uly 1939-Augus t 1945 

Source : U . S. Anuy Air Forces Office of Statistical Con trol 

T otal Army Air Forces Continental U.S. Overseas 

E nlis ted I Office~s Enlisted Enlisted 
Total Officers P ersonnel Total Per sonnel Tota l Officers P ersonnel 

24,724 2,636 22,088 20,733 2,364 18,369 3,991 272 3,719 

45,948 3,003 42,945 38,241 2,647 35,594 7,707 356 7,351 
57, 150 3,650 53,500 46,339 3,2~9 43,070 10,811 381 . 10,430 

100,513 6,546 93,967 81,473 6,230 75,243 19,040 316 18,724 
194,626 13,1 7 5 181,451 171,679 11,947 159,732 22,947 1,228 21,719 

41.i,526 30,040 387,486 366,582 27,211 339,371 50,944 2,829 48,115 
840,637 68,894 77 1,743 708,191 56,454 651,737 132,446 12,440 120,006 
986,338 82, 130 904,208 826,967 67,207 759,760 159,37 1 14,923 144,448 

1,089,930 88,918 1,001,01 2 920,810 73,095 847,7 15 169, 120 15,823 153,297 
1,26 1,1 72 105,089 1,156,083 1,076,86 1 85,492 991,369 184,3 11 19,597 164,714 
1,5 11,323 111,727 1,399,596 1,301,704 88,862 1,2 12,842 209,619 22,865 186,754 
1,597,049 127,267 1,469,782 1,355,028 100,475 1,254,553 242,021 26,792 215,229 

1,696,866 139,976 1,556,890 1,436,236 111,944 I 1,324,292 260,630 28,032 232,598 
1,859,569 153,077 1,706,492 1,573,089 121,373 1,451,7 16 286,480 31,704 254,776 
2,045 ,649 173,2 13 1,872,436 1,721,2 11 136,004 1,585,207 324,438 37,209 287,229 
2,1 33,925 181,757 1,952,168 1,802,824 143,280 1,659 ,544 331,101 38,477 292,624 
2,184,04 1 197,519 1,986,522 1,780,635 150,978 1,629,657 403,906 46,54 1 356,865 
2, 197,114 205,874 1,99 1,240 1,764,969 156,417 1,608;552 432,145 49,457 382,688 
2,238,802 2 17, 16 1 2,02 1,64 1 1,768,402 164,346 1,604,056 470,400 52,815 4 17,585 
2,305,320 232,922 2,072,398 1,778,873 174,628 1,604,245 526,447 58,294 468 ,153 
2,32 1,858 246,329 2,075,529 1,766,464 184,075 1,582,389 555,394 62,254 493,140 
2,356,167 253,796 2,102,371 1,728,019 183,653 1,544,366 628, 148 70,143 558,005 
2,383 ,3 70 265,630 2,117,740 1,711,492 18 7,980 1,523,512 671,878 77,650 594,228 
2,373 ,882 274,347 2,099 ,535 1,638,216 193,275 1,444,941 735,666 81,072 654,594 

2,400,151 287,294 2, 112,857 1,606,394 198,5 10 1,407,884 793,757 88,784 704,973 
2,403,499 296,56 1 2,106,938 1,555,969 202,842 1,353, 127 847,530 93,719 753,8 11 
2,411,294 306,889 2, 104,405 1,504,959 202,025 1,302,934 906,335 104,864 801,47 1 
2,356,504 313,874 2,042,630 1,410,704 201,98 1 1,208,723 945,800 111 ,893 833,907 
2,372,447 322,350 2,050,097 1,372,933 200,386 1, 172,547 999,514 121,964 877,550 
2,372,292 333,401 2,038,891 1,334,958 205, 156 1,1 29,802 1,037,334 128,245 909,089 
2,403,806 342,9 14 2,060,892 1,342,025 207,447 1,134,578 1,06 1,781 135,467 926,3 14 
2,403,056 350,060 2,052,996 1,320,980 2 12,650 1,1 08,330 1,082,076 137,410 944,666 
2,391,281 357,924 2,033,357 1,313, 143 220,526 1,092,6 17 1,0 78 ,138 137,398 940,740 
2,382,4 10 360,843 2,02 1,567 !,261,050 214,948 1,046, 102 1,12 1,360 145,895 975,465 
2,383,453 368,804 2,014,649 1,231,978 21'7, ,47 1 1,014,507 1,151 ,475 151,333 1,000,142 
2,359,456 375,973 1,983,483 1,195,320 222,428 972,892 1,164, 136 153,545 1,010,591 

2,345,068 377,426 1,967,642 1,165,349 221,180 944,169 1,179,719 156,246 1,023,473 
2,324,377 385, 111 1,939 ,266 1,138,146 223,985 914,161 1,186,23 1 161,1 26 1,025, 105 
2,325,842 385,916 1,939,926 1,108, 705 220,424 888,281 1,217 ,137 165,492 1,051,645 
2,329,534 388,278 1,941,256 1,105,528 224,392 881, 136 1,224,006 163,886 1,060, 120 
2,310,436 388,295 1,922 ,141 1,101,932 225,537 876,395 1,208,504 162,758 1,045,746 
2,282,259 381,454 1,900,805 1,153,373 239,56 1 913,812 1,128,886 141,893 986,993 
2,262,092 371,269 1,890,823 1,185,7 12 238,771 946,941 1,076 ,380 132,498 943,882 

. 2,253,182 368,344 1,884,838 1,253,573 245 ,511 1,008,~62 999,609 122,833 876,776 
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U.S. ARMY A I R FORCES MILITARY PERSO NNEL 
BY SPECIALTY 
J une 1944----August 19•15 

Source: U.S. Army Air Forces Office of Stat istical Control 

OFFI CERS 

E nd Arm a-
Engi-' I of Bom- Other Ad- mcnt Com-

Month Total Pilot bard- Navi- Air- mini s- and muni - ncer- M edi - Opera- Sup- Othe r 
icr gator crew1 tra ti ve Ord- catio ns ing cal tions ply 

nancc 
--- - - - --- - ----------------- --- --- ------ - --

1944 
June .. .. 333,401 130,907 18 ,•178 23 ,964 193 24,892 6,522 13,325 16,759 19,940 11 ,03 1 13,987 53,403 
july . .... 342,9 14 132,477 18,812 24,99 1 201 29,534 7,546 14,570 17,82 1 19,560 11 ,026 16,·196 49,880 
Au g ..... 350,060 138,62 1 19,662 26,395 20 1 29,092 7,6 14 14,87 1 18,0 79 19,02 1 10,968 16,46 1 49 ,07-'i 
Sept ... .. 357,924 144,607 22,320 29,088 188 28,877 7,663 14,927 18,558 18 ,1 43 11 ,039 16,444 46,070 
Oct .... . 360 ,843 ·142,38<1 24,584 29,922 186 28,863 7,566 15,233 19, 11 4 17,6 11 11,260 16,435 47,685 
Nov . . .. . 368,804 148,001 26, 170 32,303 185 28 ,744 7,592 15,737 19,388 17,383 11 ,535 16,294 4--,4i2 
D ec . . ... . . 375,973 152,757 26,788 33,87 1 183 29,1 51 7,563 16,016 19;16 1 16,722 11,92 1 16,839 44,701 

1945 
J an . .. . . . 377,426 151,787 27 ,711 35 ,4 17 2,645 28 ,979 7,534 15,393 18,57 1 16,727 12,300 16,80 2 43,560 
F eb . .... . 385, 111 155,866 28,020 37,030 3,077 29 ,1 20 7,632 15,466 18,476 16,56 1 12,728 17,0 24 44, 111 
Mar. . ... 385,9 16 157,542 28,455 36,188 4,018 29 ,220 7,5 15 15,069 18,603 16,444 13,086 17,094 42,682 
Apr il ... 388,278 159,677 28,660 35 ,558 6,095 29, 198 7,439 15,035 18,752 16,430 13,476 17,358 40,600 
May .... 388,295 155, 195 28, 143 32,111 7,590 28,936 7,3 11 14,765 18,548 16,444 13,606 17 ,266 48,380 
Jun e .. . 381,454 153,7 16 27 ' 755 32,442 8 ,8 16 28,286 7,03 1 14,55 1 18,269 16,368 12,927 16,939 44,354 
July .... 37 1,269 140,552 26,059 31,529 9 ,878 27,85 7 6 ,947 14,433 18,093 16,413 12,604 16,882 50 ,022 
Aug ..... 368,344 142 ,246 26 ,894 3 1,972 12,478 26,770 6,77 7 14,065 17,244 16,5•17 12,50 1 15,936 44,9 14 

ENLIST E D P ERSO NEL 

End of !'v[on th 

1944 
june ...... . .. . . 
July ... . ... ... . . . .. .. . 
Au g . . .. .. .•... ...• . . 
Sept . .. ... . . . . .. • .. . . 
Oct . . ........ . ... . . 
Nov . . ............... . 
D ec ... ... . ...... .. . . 

1945 
J a n. .... . . . . . ... . . 
Feb ....... . .......... . 
M a r . . . . .... . .. .. . . . . 
April. .......... . ... . 
May . ... . . ...... •. . 
June . ......... . . . .. . 
july .. .. .... . ........ . 
A ug . ... . . . . . ... . .. . 

End of Month 

1944 
June ....... .... . .. 
j u ly ... ..... . 
Aug . . ...•..... . . ..... 
Sept .... .. .... . . .. . .. . 
Oct .. . . . .... . . . . .. . 
Nov ...... .. . ... .. 
D ec . . ....... .. . . .. . . . . 

1945 
J an ...... . . . . . . . . . . .. 
F eb . . . . ....... 
M a r .. . . . . .... . . . . . . . . 
Ap ril . . ...... . ... . . 
May . . ... .. . . . . .. . . . . 
J une . ..... . . . . . . . . • . . 
j uly ..... . .. . .. . . . . ... 
Aug .... . . . .... • • .. . . . 

Total 

2,038,891 
2,060,892 
2,052,996 
2,033,357 
2,021,567 
2,01 4 ,649 
1,983 ,483 

1,967,642 
1,939 ,266 
1,939,926 
1,941,256 
1,922, 14 1 
1,900,805 
1,890,823 
1,884,838 

Supply 

79,416 
8 1,386 
82,339 
84,245 
85,099 
85 ,737 
86,892 

87,188 
87,22 1 
88,668 
90,452 
9 6,347 
95,752 
94,910 
92,443 

Ai rp lane 

-

Main te- Aerial O th er A n na- Commu- Rada r M ed ical 
nance Gunner Airc rew m cnt n icat ions 

332,978 
351,710 
35 1,473 
35 5, 719 
355,9 74 
358,688 
358,478 

358,961 
3.19, 103 
359,865 
360,365 
325,254 
32 1,0 18 
3 19,23 1 
317 ,949 

127,105 
135,098 
140,4 18 
145,308 
150,68 1 
156,896 
165,390 

167, 809 
168,883 
165,942 
164,1 8 7 
166, 107 
159,778 
146,0 70 
155 ,1 34 

ENLI ST E D 

19 ,166 
29 ,037 
33,816 
35 ,962 
37,520 
39,086 
40, 118 

43 ,696 
45, 167 
46 473· 
48:094 
45,91 9 
46,696 
45,5 10 
45 ,166 

93,775 
101 ,93 1 
100, 7 15 
102,375 
100,885 
100,640 

99,637 

97 86<1 
96:674 
96,464 
95, 70 3 
96,349 
94,242 
9 1,788 
89,842 

150,576 
144,532 
143,62 1 
148,339 
148 ,709 
150,110 
15 1,39 1 

153,643 
153,476 
15•1 495 
153>40 
148 ,254 
148, 164 
145,840 
142 ,844 

PERSONNEL (Continu ed) 

Ad m in is-

30,453 
34, 11 7 
34,701 
34,580 
34,996 
35,966 
36,938 

36,•139 
36,854 
39,513 
40 ,857 
43,738 
42,1\36 
43,246 
43 ,71 3 

46,800 
49,0 13 
50,32 1 
50,993 
50 ,534 
49,782 
39,288 

37,826 
.37 ,347 
37 ,526 
37,559 
45,7 10 
45 ,440 
45,834 
44 ,750 

Utili ty and O ther Non-
Construction Autom o tive t rative Speciali sts 1 Specialists 

52,346 182,360 224,766 429 ,38 1 269,769 
55,480 182,898 245 ,026 205,119 445,545 
55,011 18 1,149 243,604 216,393 4 19,435 
58,602 184,946 244, 185 193,420 394,683 
57,983 184,7 13 244,793 190,732 378 ,948 
57,586 186,080 245,549 189,674 358,855 
57,688 185,964 250 ,214 178 ,36 1 333,1 24 

58,285 185 ,072· 24 7,827 175,755 317,277 
57,977 183,135 244,9 72 172,905 295 ,552 
60, 11 6 184,693 245 ,929 169,152 29 1,090 
63 ,105 183,387 246,405 172,633 284,769 
71,955 210,490 243,266 176,0 17 252,735 
71 ,789 2 12,8 12 238 , 152 172,279 252,047 
70,682 211,784 234,670 175 ,545 265,713 
68,651 202 ,33 1 231,973 192,074 257 ,968 

' Flight Engineer s included in " E ngineer ing" a n d R adar Observer s in "Communica t ions" p rior to Jan. 1945. 
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Year 
and 

JV! onth 

Grand Tota l . 

A 111111ally 
1943 ...... . 
1944 ....... 
1945 
Uan. -Aug.) · . . 

1l1onthly 
1943 
J an .. . .. . .... 
Feb . .. . . .. . . 
M ar. . .. ..... 
Apri l .. . . . . .. 
May . . . . . . . 
June .... . . .. 
July ..... . . .. 
Aug ...... .. 
Sept . . . . .. .. 
Oct .... .. .. .. 
Nov ........ 
D ec . . ... . 

1944 
J an .... . . .. 
Feb ... .. . ... 
Ma r. ... .. ... 
April ... . . 
May .. . . . . .. 
June .. . . . ... 
July . ... ... . 
Aug .. . .. ... . 
Sep t .... .... 
Oct .. . . . .... 
:"Jov . . ..... 
D ec .. .. 

1945 
Jan . . . . ... . .. 
Feb . . ...... . 
M a r . . .. : .... 
April .. . .. . . . 
M ay . .... ... 
June . . . . . ... 
July . ...... .. 
Aug ...... .. 

FL'YI G FA TS .-\1'\D FIG RES 479 

T o tal 

107,886 

U . S . ARMY AIR FORCES FLYING TIME 

IN UNITED STATES AND OVERSEAS 

BY TYPE OF PLANE 

Source: · . S. Army Air Forces Office of Statistical Cont rol 

In Thousands of Hours 

Continental U.S. Overseas 

Theaters 

Total Combat Trans- T rainers Commu- To ta l I Non-Planes ports nicntions Combat Combat 
Planes Planes 

------------------ - -- - --
81,367 23, 132 7,584 49,060 1,59 1 26,5 19 ! 3,82 1 5,652 

-------------------------- - --
35,664 32,099 6,209 1,989 22,977 9H 3,565 1,865 669 
-17,i61 35,755 10,<143 3,952 20 ,87 1 489 12,006 6,957 2,2 50 

2-1,-16 1 13,5 13 6,-180 . 1,6-13 5,2 12 178 10 ,9-18 -1 ,999 2, 733 
' 

2,070 1,940 258 55 1,552 75 130 53 33 
2, 158 2,02 2 292 60 1,600 70 136 45 38 
2,326 2, 1·19 3-t l 82 1,665 6 1 177 6-1 38 
2,533 2,322 399 103 . l,i56 6-t 2 1 I 96 - 39 
2 ,56 1 2,290 44 1 127 1,65i 65 27 1 129 4 1 
2,978 2,702 537 168 1,927 70 276 134 51 
3,30-t 2,944 633 _07 2,02 2 82 360 2 19 57 
3,465 3, 117 675 2 13 2, 139 90 348 20 4 63 
3 ,455 3,05 4 672 223 2,064 95 40 1 240 68 
3,7 19 3,333 697 230 2,307 99 386 207 78 
3,627 3,233 64-1 265 2,229 9.) 394 2 17 7-1 
3,468 2,993 620 256 2,059 58 475 257 89 

4 ,093 3,524 697 3 16 2,437 74 569 287 I 18 
3 ,5 15 2,935 644 2 5 1,952 54 580 304 106 
4,355 3,620 764 363 2,435 58 735 3 92 124 
4, 105 3,22<1 8 13 33 1 2,032 48 88 1 503 ! 54 
4,758 3,646 994 39 1 2,209 52 1, 11 2 7 12 17 1 
4,422 3,324 967 4 10 1,908 39 1,098 737 173 
4,337 3,200 958 396 1,809 3 7 1, 137 724 178 
4,2 16 2,969 97 1 356 1,605 3 7 1,247 759 222 
3,849 ~.68 1 950 3 18 1, 38 1 37 1,1 68 658 265 
3,898 2,747 1,01 5 325 1,384 23 1,1 5 1 616 255 
3 ,206 2,049 843 252 936 18 1, 157 62 1 245 
3,007 1,836 827 2 14 783 

' 
12 1,17 1 644 239 

3 ,270 2 ,1 18 932 246 926 14 1, 152 57 1 259 
3,000 1,592 768 19 1 620 13 1,408 772 3 15 
3 ,766 1,976 987 225 739 25 1,790 1,037 378 
3,530 1,7 13 849 187 653 24 1,8 17 952 480 
3 ,157 1, 774 86 1 19 1 697 25 1,383 560 423 
2,872 1;613 789 194 603 27 1,259 457 333 
2,800 1,57 1 758 212 572 29 1,229 391 326 
2,066 1, 156 536 197 40 2 21 910 259 219-

ATC' 

- --
7,046 
---

1,03 1 
2,799 

3,2 16 

4-1 
53 
75 
76 

101 
9! 
84 
8 1 
93 

.101 
103 
129 

164 
170 
2 19 
224 
229 
188 
235 
266 
245 
280 
291 
288 

322 
32 1 
375 
385 
400 
469 
512 
43 2 

' Air Transport Command, AAF. 



~ 
00 
0 

1943 

1944 

1945 

End of 
Month 

F eb ... . ....... 
Mar . .. ... .. .. 
April . ... . . • .. 
May ....... • .. 
June ..... ... . . 
July . .... .• . .. 
Aug . . . ; . . ..•.. 
Sept . . .. . . .•. . 
Oct . ..... . . • . . 
Nov . . ...... . . 
Dec . ...... . ... 
Jan .. . . ... . . . . 
Feb . ..... .. . . . 
Mar ......• . . . 
April. .... . .. .. 
May .. ... .' . . . . 
J une ... . .. .. . . 
July . .. . .... . . 
Aug . . ... . . . . . . 
Sept ....... ... 
Oct . . . . .. .. ... 
Nov . . .. . .. ... 
Dec .. . ........ 
~an ... . . . .. .. . 

eb ...... . • .. . 
Mar .. . . ..•.. . 
April . . . ... ... 

· May .. . .. .• .. . 
J une .......... 
July . . . . ...... 
Aug . . . ........ 

Grand 
Total 

153,077 
173,2 13 
181,757 
19 7,519 
205,874 
217,161 
232,922 
246,329 
253,796 
265,630 
274,347 
287,294 
296,56 1 
306,889 
3 13,874 
322,350 
333,4Q1 
342,914 
350,060 
357,924 
360,843 
368,804 
375,973 
377,426 
385,111 
385,916 
381!,278 
388,295 
381,454 
371 ,269 
368,344 

OFFICERS IN U. S. ARMY AIR FO RCES BY ARM OR SERVICE 
F ebruar y 1943- August 1945 

Source: U. S. Army Air Forces Office of Statistical Control 

Arm or Service 

Air Chemical Military 
Corps Total Chapla in Warfare Engineer Finance lvl edica\ Police Ordnance 

·116,513 36,564 663 1,169 3,296 676 14,536 264 3,063 
132,005 41,208 758 1,344 4,032 766 15,282 432 3,43 <~ 

138,-1,3 1 43,626 866 1,346 4,579 769 15,728 448 3,634 
150,074 47 ,445 930 1,358 4,985 901 16,567 540 3,7 19 
156,566 49,308 97 7 1,309 4,687 897 16,918 507 3,68-1 
165,842 51,319 1,030 1,379 5,079 1,023 17,686 628 3, 705 
178,624 54,298 1,112 1,422 5,505 1,009 18, 143 672 3,8 17 
190,165 56,164 1,121 1,476 5,510 987 18,650 771 3,749 
197,647 56,149 1,102 1,324 5,448 960 19, 151 770 3,4-1 1 
209,442 56,188 1,154 1,247 , 5,334 9 14 19,107 684 3,389 
219,415 54,932 1,636 1,766 5,426 1,222 21,358 766 4,384 
231,160 56,134 1,656 1,841 5,372 1,368 21,63 1 737 4,509 
240,944 55,61 7 1,740 1,859 5,335 1,289 2 1,627 687 4,565 
252,556 54,333 1,742 1,818 5,147 1,292 21,3 10 659 4,6 19 
260,430 53,4-14 1,737 1,864 5,028 1,287 21, 185 665 4,494 
268,685 53,665 1,733 1,866 5,066 1,283 21,270 746 4,475 
280,586 52,815 1,785 1,696 5,006 1,239 20,977 763 4,49 1 
290,474 52,440 1,833 1,696 5,064 1,267 20,889 . 772 4,553 
298,495 51,565 1,853 1,694 5,040 1,266 20,196 766 4,672 
307,682 50,242 1,835 1,629 5,022 1,267 19,37 1 748 4,6 17 
310,393 50,450 1,826 1,62& 5,653 1,285 18,787 745 4,675 
31 8,379 50,425 1,875 1,625 5,754 1,325 18,639 752 4,750 
326,890 49,083 1,895 1,596 5,599 1,298 18,<l78 592 4·,475 
326,859 50,567 1,865 1,593 5,942 1,340 18,79 1 738 ·1,826 

"334,757 50,354 1,841 1,565 6,061 1,336 18,728 730 4,734 
335,909 50,007 1,861 1,568 6,036 1,335 18,345 753 4 ,706 
338,679 49,599 1,861 1,52 1 6,098 1,271 18,5 19 665 4,4-13 
339,97 1 48,324 1,840 1,399 - 6, 153 1,154 18,520 679 4,3 13 
336,091 45,363 1,858 1,1 19 5,973 973 18,776 621 3,806 
328,693 42,576 1,785 959 5,586 807 18,679 548 3,290 
327,004 41,340 1,706 . 908 5,790 719 18,690 5 10 2,991 

Quarter-
master Signal Other 

3,737 6,005 3, 155 
4,3 ,~8 7, 108 3 ,70<~ 
4,559 7,816 3,881 
5,002 8,340 5,103 
5,03 1 8,410 6,888 
5,73 1 8,897 6, 161 
6, 155 9,257 7,206 
6,150 9,10-1 8,646 
5,5 18 9,238 9, 197 
5,1 46 9,356 9,857 
5,851 9,998 2,525 
6,230 10,2 18 2,572 
6,099 10,1 66 2,250 
6,0 18 9,622 2, 106 
5,9 15 .9,4 18 1,851 
5,665 9,37 1 2, 190 
5,479 9,279 2,100 
5,387 8,999 1,980 
5,2Si 8,856 1,935 
5,088 8,656 2,009 
4,990 8,710 2,151 
4,985 8,567 2,153 
4,590 S,360 2,200 
4,836 a ,567 2,069 
4,739 8,-133 2, 187 
4,678 8,379 2,3<16 
4,438 8,39 1 2,392 
4,027 7,95 1 2,288 
3, 138 6,96 1 2, 138 
2,544 6,4{) 1 1,977 
2,363 5,818 1,845 



.1>. 
Cl:l 

1943 

1944 

1945 

-

End of 
Month 

F eb .. .... . ... . 
Mar ... .. . ... .. 
April. .. . ...... 
May . . . ... • .. . 
June ... . ...•. . 
July . .. .. .... . 
Aug ....... . ... 
Sept .. . .... . . .. 
Oct . ..... ·: ..... 
Nov . . .... .... . 
Dec ... ' . . .. . ... 
Jan ............ 
Feb ......... .. 
Mar . ..... . . •. . 
April .. . . ... . . . 
May . . .....• .. 
June .......• .. 
July .... .. .... 
Aug . . . .. . . .. . . 
Sept . . .... ..•.. 
Oct .......... . . 
Nov ...... . . . . . 
Dec .. ... . .. , .. 
~an .. .. .. ... .. . 

eb •. . .. .. .•.. 
Mar . . . ... .. . . . 
April .... ...... 
May . . .. .. •... 

.June . .. .. . ... . 
July . • . .... ... 
Aug .... .. . . ... 

U. S. ARMY AIR FORCES ENLISTED PERSONNEL BY ARM OR SERVICE 
February 1943-August 1945 

Source: U. S. Army Ai r Forces Office of Statis tical Con t rol 

Arm or Service 

Grand Air Chemical Mili~ary Quarter-
Total Corps T otal Warfare Engineer Finance Medical Police Ordnance master 

1,706,492 1,349,137 35 7,355 13,183 49, 724 5,92 1 55, 140 6,803 44,310 58,963 
1,872,436 1,373, 102 499,334 14,8 12 73 ,978 6,397 58,633 11 ,349 53,662 61,522 
1,952,168 1,42 1,5 71 530,597 16,552 78,240 5,754 63,061 13,152 56,660 64,525 
1,986,522 1,49 1,289 495,233 17,412 83,260 6,262 64,36 1 15,037 55,628 67,771 
1,991,240 1,479,557 511,683 16,024 76,884 5,937 63,478 15,72 1 54,904 67,757 
2,021,641 1,498,483 523, 158 16,455 88,768 6,061 63,669 20,463 56,547 72 ,376 
2,072,398 1,528,547 543,851 15,887 97,430 6,365 63,330 19,900 57,612 72 ,888 
2,075,529 1,526,247 549,282 15,418 99,919 6,096 61,754 21,457 56,327 72 ,954 
2,102,37 1 1,564,041 538,330 13, 19 1 103,038 6,118 59,908 21,2 17 55,028 70,357 
2,117,740 1,575,798 5.41,942 12,782 104, 167 5,917 58,635 19,087 53,822 67,235 
2,099,535 ' 1,594, 154 505,381 14,849 104,272 7,645 69 ,035 19,4!!6 64,901 69,369 
2, 112,85 7 1,6 14,933' 497,924 13,497 100,939 7,692 69,407 19,685 62,693 68,705 
2,106,938 1,622,369 484,569 12, 760 100,997 7 ,5•}5 68,967 18,667 63,800 66,91 •1 
2, 104,405 1,627, 107 477,298· 12,807 99,154 7,877 69,736 18, 161 66,926 69,543 
2,042,630 1,581,6 10 461,020 .12, 703 99,435 7,899 68,319 18,702 66,432 71,583 
2,050,097 , 1,593, 144 456,953 12,732 98 ,683 7,996 68,615 18,362 66,879 69,580 
2,038,891 1,581,382 457,509 12,398 99,96 1 7,745 67,64 7 19, 176 68,177 68,416 
2,060,892 1,603,420 457,472 1'2,5 13 103,829 7,908 67,981 18,685 68,248 '67,221 
2,052,996 1,598,744 454,252 12,427 102,479 7,78 1 67,644 17,594 68, 185 67,217 
2,033,357 1,583,854 449,503 12,308 103,258 7,814 67,215 17,973 67,254 66,532 
2,021,567 1,578,412 443,155 12,3 14 103,169 7,688 65,117 17,658 66,998 64,979 
2,014,649 1,580,130 434,519 11,937 103,206 7,718 63,827 17,387 65,769 62,811 

- 1,983,483 1,575 ,1 97 408,286 11,746 103,653 7,487 59,109 12,650 59,563 56,061 
1,967,642 1,536,055 43 1,587 11,758 110,072 8,004 59,082 17,676 64,288 58,756 
1,939,266 1,515,605 423,66 1 11,683 111,790 8,079 58,017 17,288 62,524 55,928 
1,939,926 1,521,589 418,337 10,976 111,051 7,704 57,990 17,494 59,403 55,757 
1,941,256 1,574,904 366,352 9,482 105,932 3, 182 57,485 14,503 46,340 40,615 
1,922,141 1,575,581 346,560 8,966 104,28 1 1,986 56,473 13,244 42,685 35,094 
1,900,805 1,567,630 333,175 8,629 101,060 1,864 55,309· 12,406 41,161 32,208 
1,890,823 1,577,080 313, 743 8,729 96,943 1,611 49,303 11 ,951 35,4 10 31,059 
1,884,838 1,584,549 300,289 8 , ~59 97,292 1,353 45,909 11,445 3 1,703 29, 192 

Signal Other 

79,126 44,185 
94,194 1H,787 

103,347 129,306 
107,087 78,415 
107,667 l03,3 11 
11 2,932 85,887 
11 8,683 91,756 
122,578 92,779 
120,1 •H 89,332 
120,561 99,736 
119,283 36,54 1 
115,227 40,079 
112,9 17 32,002 
11 3,504 19,590 
112,671 3,276 
111,247 2,859 
111,932 2,057 
109,41 9 1,668 
109,720 1,205 
106,284 865 
105,0•17 185 
101,707 157 
97 ,822 195 

101,795 156 
98,1 31 22 1 
97,630 332 
88,7 14 99 
83,428 403 
79,902 636 
78,406 331 
74,884 52 



. .J>. 
00 
IV 

Year and 
Month \ 

Grand Total ... .. ... 

. ·lmm ally 
1940 .. . . . .. .• ... .•. .... 
1941 ... . . . . . . . . . . . ... .. 
1942 ... .. . . .... . . . .. . .. 
1943 . .. . . . . .. . .. .. ... : . 
1944 . . . . . .. .. . . . • . . . .. 
1945 Uan.-Au g.) . .. •.. . 

.\lonth /.y 
1940 Jan .... .. . .. ..... · 

Feb ... ... .. .• . . . . . 
Mar . . .. . . ... . . . .. 
Apr il. . ... . . . . . .. . 
May .. . .... . . . . · 
j une .. . . . . . . .. . 
j uly .. ... . . .. ..... 
Aug ... .. . .. . . ... 
Sept . . .. . . . ... ... . 
Oct . . ... . .. . . . . . .. 
:-lov . .. . . . . .. . . . .. 
D ec . . . .. . ... . . . . . 

194 1 Jan ... .. . ... . .. ... 
F eb .. . . . . .. . • . . 
Mar . . . ... .. . .. .. . 
April. ... . . . . . . . . . 
May . . . . . . .• .. ... 
June . .. . . . .. . . . . . 
july . . ... . . .. . . . . . 
Aug .. . . . . . .• . . . .. 
Sept . .. . . . . . . . . . . . 
Oct . .. . . . . . . . •• .. . 
Nov . . . ..... . . . . 
Dec . . .. . . .. . • . . . . 

Tota l 

299,230 

6,028 
19,445 
47 ,675 
85,433 
95,272 
45,377 

255 
258 
296 
40 2 
450 
553 
576 
543 
548 
626 
683 
838 

1,0 13 
982 

1,133 
1,386 
1,341 
1,480 
1,459 
1,851 
1,926 
2,282 
2, 128 
2,464 

FACTORY ACCEPTANCES OF U. S. MILITARY AIRPLANES 

Very H eavy 
Bombers 

3,764 

-
1 
3 

92 
1,1 61 
2,507 

-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
--
-
-
-
-
-

1 
-

J anuary 194Q-August 1945 

Source : U.S. Army Air F.orces Office of Sta t ist ical Control 

Includes experiment al and U.S. financed Canad ian p roduction 

H eav y Medium Ligh t 
Bombers Bombers Bombers F igh t ers 

31,890 22 ,110 40,646 100,554 

61 95 1,038 1,689 
3 18 865 2,935 4,42 1 

2,6 15 4,122 5,894 10,780 
9,524 7,624 12, 122 24,005 

15,173 6,782 11,892 38 ,895 
4,199 2,622 6,765 20,764 

6 , 5 103 28 
4 14 72 5 1 
5 7 5.9 9 1 

- 1 74 97 
- 3 100 106 
- 8 107 150 

2 13 103 176 
9 8 83 156 
7 i 35 163 

I S 3 52 196 
6 8 105 21 1 
7 18 145 264 

1 23 145 258 
13 34 198 204 
10 38 23 1 222 
27 71 249 289 
13 72 229 252 
10 100 254 224 
2 80 266 202 

19 10 1 234 44 1 
32 80 28 1 472 
42 82 295 57 1 
55 36 237 588 
94- 148 3 16 698 

Recon-
naissance 

3,98 1 

123 
72 7 

1,468 
73 '~ 
26 1 
668 

35 
9 
3 
3 
5 
5 
4 
9 

2 1 
16 
13 
-
27 
27 
25 
14 
25 
68 
34 
86 

100 
101 
98 

122 

Communi-
T ransports Trainers cations 

24,059 58,568 13,658 

290 2,73 1 1 
532 9,376 270 

1,985 17,632 3,176 
7,0 13 1 9, 9·~ 2 ·1,3 77 
'1,834 7,578 3,696 
4 .405 1,309 2,138 

- - - - -
12 66 -
17 9 1 -
22 109 -
26 201 - ·' 
28 208 -
2 1 . 262 -
25 253 -
26 252 -
26 288 1 
33 311 -
40 300 -
14 . - .390 -
28 53 1 -
41 ·163 2 
22 576 9 
25 696 IS 
3 1 711 8 
28 779 17 
3 1 8?~ 22 
60 880 30 
so R65 46 
62 1,11 1) 10 
53 975 85 

10 1 9.59 26 



Year and Very H eavy Heavy Medium Light Rccon- Communi· 
Month Total Bombers Bombers Bombers Bombers Fighters naissancc Transports Trainers ca tions 

1942 Jan .. ... ...... . ... 2,97 1 - 86 89 .323 757 185 104 1,33•1 93 
Feb .. . . . ..... . . .. . 3,078 - 134 158 325 755 11 5 11 7 1,1 56 3 18 
Mar ... ... .. . . .... 3,468 - 156 3 16 307 756 136 - 109 1,355 333 
April. . ..... .... .. 3,497 - 171 284 266 747 106 152 1,41.l 358 
May .. .... ... . .. . 3,913 - 178 323 520 773 94 114 1,6 17 294 
June . . . .. . . ...... 3,703 - 197 380 ·130 93~ 127 130 1,234 27 1 
July ...... . . .... .. 4,097 - 213 398 440 1,010 130 247 1,345 314 
Aug .. . . . ... . ..... 4,276 - 234 407 505 874 11!4 165 1,617 290 
Sept ......•..... 4,303 ' - 263 ~49 599 91 2 11 8 202 1,578 182 
Oct ..... . ........ . 4,065 - 288 334 700 895 83 163 1,382 220 
Nov . ... .. . ..... . . 4,815 - 304 4•18 720 I , 143 110 242 1,606 242 
Dec .. ... .. . ... . .. 5,489 3 39 1 536 759 1,224 80 240 1,995 26 1 

g, 

1943 J an ... ... • . ....... 5,013 - 355 439 649 1,055 74 . 368 1,769 304 
Feb . .... . .. . ...... 5,452 - 473 534 781 1, 184 43 32 1 1,85 1 265 
Mar . . .. . . . .. . . . .. 6,203 - - 543 619 724 1,470 11 3 564 1,824 346 
April . . ... .. ...... 6,404 - 642 649 749 1,672 45 .1 89 1,86 1 197 
May . .... ........ 7,015 - 722 707 1,129 1,614 42 566 1,816 4 19 
June ........... . . 7,061 - 736 744 1,03 1 1,8 16 39 574 1,765 356 
July ..... . .. . ..... 7,329 7 823 656 966 2,083 26 639 1, 728 401 
Aug ..... . . ... 7,571 4 93 1 669 1,078 2,3 10 20 63 1 1,562 366 
Sept . ....... . ..... 7,575 15 962 547 1,24 1 2,175 . 121 655 1,54 1 318 
Oct ......... . ... . . 8,271 13 1,065 635 1, 165 2, 726 27 64•1 1,518 478 
Nov .. . ... ... . .... 8,758 18 1,083 697 1,3 72 3,002 <17 678 1,395 466 
Dec .... . .... . . 8,781 35 I, 189 728 1,237 2,898 137 784 1,312 46 1 

1944 Jan ... ... • .. . .. . . . 8,766 54 1,286 66 1 1,2 17 3,173 43 798 1, 11 2 •122 
Feb ........... .. . . 8,735 57 1,340 695 1,175 3,229 - 884 97•1 381 
Mar . .... .. . ... . . . 9,068 60 1,509 720 1,140 3,534 - 925 90 1 279 
April. ... ... ...... 8,286 51 1,366 635 1,050 3,315 4 838 775 252 
May ............. 8,85 1 88 1,493 655 1,136 3,462 - 992 740 285 
June ..... . .... . . 7,912 82 1,468 584 - 989 3,202 - 909 363 315 
July ............. . 7,859 i5 1,349 490 882 3,H7 2 866 631 317 
Aug ... .... . ...... . 7,791 94 1,260 462 958 3,374 6 8 14 505 318 
Sept ..... . ... . .. . . 7,465 122 1,250 446 893 3,2 19 14 730 473 3 18 
Oct ... ..... .. . . ... 7,322 125 . 1,074 465 849 3,308 29 727 430 315 
Nov .... .. ... . . .. . 6,632 163 926 494 779 2,852 97 702 .382 237 

Dec . . ..... . .. . . ·· 6,585 190 852 475 824. 2,980 66 649 292 257 

1945 ·Jan . .. . . ... .. . . . .. 6,420 22 1 8 18 535 823 2,8 11 102 6•1•1 252 214 

Feb ...... • . . . .. .. . 6,216 260 78.1 397 825 2,798 80 599 207 269 
Mar . . .. . . . .. . . ... 6,968 29 1 826 425 1,002 3,227 104 6 13 176 304 
April. ... . ....... . 6,332 32 1 686 355 Y08 2,937 8•1 589 168 . 284 

May ... . ..... . . . . 6,274 350 531 329 958 2,927 92 6 17 184 286 

June ... . ... . ..... 5,7 13 370 405 23 1 909 2,683 97 S53 ISO 315 
July .. .. .... .. .... 4,635 375 11 <1 209 792 2,115 79 522 110 319 
Aug . . .. . ... ..... 2,8 19 319 38 14 1 548 1,266 30 268 62 147 

-



End of 
Month To t a l 

1939 
July .. .. .. . 2,402 

1940 
J an ........ 2,588 
J uly .... . .. 3,102 

1941 
Jan .... . . . . 4,2 19 
July . .. .. .. 7,423 
Aug . . . . . .. 8,242 
Sept .. . . . . . 9,063 
Oct .. .. . • .. 9,964 
Nov .. .. .. . 10,329 
D ec . . . . ... 12,297 

1942 
J a n ... . . . .. 13,401 
Feb ... . . . . 14,420 
Mar . . .... . 16,364 
April. .. . .. 17,807 
May .. . .. . 19,617 
J une .. .... 2 1,1 73 
July ...... . 23,237 
Aug . . . . . .. 25,456 
Sept ... . . . . 27,105 
Oct . . . . .... 29, 150 
Nov . ... . .. 30,825 
Dec • ... . . . 33,304 

1943 
Jan .... .. .. 35,7 10 
Reb . .... . -: 38,163 
Mar .. . . . . . 41, 184 
April . . . .. . 44,216 
May . .. .. . 46,534 
June .... .. 49,0 18 
July .... ... 51, 783 
Aug ... .. .. · 53 ,53 1 
Sept ... .. . . 55 ,720 
Oct . . . . . ... 58,506 
Nov .... . .'. 61,190 
D ec . ... . .. 64,232 

1944 
J a n .. .. .. .. 67,030 
F eb . .. . .. . 70,043 
M a r . . .. . .. 73,173 
April. . .. .. 74,968 
M ay . .... . 77,434 
J une . ..... 78,757 
July .... .. . 79,908 
Aug .. . . . . . 79,660 
Sept . . . . . . . 77,959 
Oct .. .. .. . . 74,522 
Nov .. . . . .. 72 ,567 
Dec ... .. . . 72,726 

1945 
~an ..... .. . 71,430 

eb .. .. . .. 70,735 
M a r . .. . . .. 70,583 
April. .. . .. 69,581 
May . . . . . . 69,089 
J une .. .. .. 68,398 
July ....... 65,795 
Aug •.. . .. . 63,7 15 

FLYING FACTS AND F IGURES 

. U . S. ARMY AIR FORCES AIRPLANES 
ON HAND, BY MAJOR TYPE 

July 1939-Augus t 1945 

Source: U.S. Army Air F orces Office of S tatistica l Co ntrol 

Ve r y M e-
H eavy H ea vy dium Light Fight- R econ - Trans -
Bomb- Bomb- Bomb- Bomb- ers nb. is - ports 

ers e rs ers ers sance 
--- - -- ---

- 16 400 276 494 356 118 
--- - --

- 4 5 466 271 464 409 128 
- 56 483 16 1 500 410 128 

- -----
- 92 478 165 630 403 122 
- 121 642 323 1,101 434 159 
- 12 1 696 339 1,374 458 174 
- 126 722 350 1,5 13 482 187 
- 137 75 1 356 1,696 473 206 
- 157 685 350 1,618 495 2 16 
- 288 745 799 2,170 475 254 

- - - --- ---

- 315 709 798 2,349 458 273 
- 365 690 756 2,446 440 292 
- 504 . 799 745 2,646 436 423 
- 627 829 722 2,73 1 453 557 
- 72 1 886 670 2,762 46 1 663 
- 846 1,047 696 2,950 468 824 
- 1,062 1,380 8 19 3,375 463 1,066 
- 1,223 1,656 874 4,064 465 1,224 
- 1,433 1,872 961 4,32 1 480 1, 388 
- 1,605 2,0 74 1,099 4,789 484 1,549 
- 1,802 2,300 1,127 4,9 15 470 1,693 

3 2,076 2,556 1,201 5,303 468 1,857 
--- - ------ ------------

3 2,305 2,753 1,308 5,490 511 2,109 
2 2,625 2,927 1,574 5,837 497 2,264 
2 3,029 3,309 1,60 1 6,4 15 545 2,984 
2 3,518 3,630 1,6 14 7,110 514 3,472 
2 3,954 3,890 1,572 7,617 487 3,823 
2 4,421 4,242 1,689 8,010 486 4,268 
3 4,92 1 4,415 1,786 8 ,749 458 4 ,648 

11 5,415 4,472 1,836 9,020 458 4,99 1 
21 5,974 4,473 1,867 9,442 547 5,40 5 
24 6,572 4,217 2,1 75 10, 142 528 5,776 
47 7,288 4, 144 2,235 10 ,948 582 6,138 
9 1 8,027 4,370 2,371 11 ,875 714 6,466 

--- --- - - - - - - - - - --- - - -

142 8,70 1 4,552 2,609 13,040 767 6,80 2 
196 9,278 4,754 2,660 14,103 797 7,264 
248 10,000 4,961 2,730 14,963 843 7,864 
307 10,492 5,02 1 2,799 15,256 941 8,325 
388 11 ,111 5,120 2,9 17 15,818 1,029 8,92 1 
445 11,720 5,427 2,9 14 15,644 1,056 9,433 
500 11,967 5,606 3,043 15,793 1,332 9 ,908 
564 12,255 6,246 3,249 16,0 19 1,475 10, 196 
652 12,526 6,211 3,338 16,1 83 1,675 10,387 
748 12,590 6,262 3,20 2 16,64(/ 1,763 10,384 
862 12,840 6,254 3,047 16,958 1,7 19 10,299 
977 12,813 6,189 2,980 17, 198 1,804 10,456 

--- ---
1,151 12,844 6,208 2,813 17,332 1,866 10,237 
1,373 12,890 6, 137 2,757 17,664 1,890 10,138 
1,613 12,883 6,094 2,753 17,708 1,950 9,955 
1,852 12,919 6,022 2,750 17,440 2,007 9,540 
2,083 12,7 18 5,869 2,844 17,725 2,009 9,367 
2,374 12,221 5,576 3,063 17,703 1,990 9,473 
2,624 11,7 78 5,523 3,002 17,279 1,977 9,593 
2,865 11,065 5,384 ,3,079 16,799 1,97 1 9,561 

Train- Com-
c rs muni-

cat ions 
- -- - - -

735 7 
---

798 7 
1,357 7 

--- ---
2,326 3 
4,568 75 
4,979 10 1 
5,544 139 
6, 199 146 
6,594 214 
7,340 226 

--- - - -

' 8,200 299 
9,008 423 

10,01 4 797 
10,853 1,035 
11,948 1,506 
12,6 10 1,732 
13,054 2,018 
13,683 2,267 
14,278 2,372 
15,029 2,521 
15,879 2,639 
17,044 2,796 
------

18,338 2,8~3 
19,423 3,01 4 
20 ,325 2,974 
2 1,229 3,127 
22, 145 3,044 
22,849 3,0 51 
23 ,345 3,458 
23,87 1 3,457 
24,339 3,652 
25,23 1 3,841 
25;8 19 3,989 
26,051 4 ,267 

- - - ---
26,533 3,884 
26,997 '3,994 
27 ,4 12 4, 152 
27,694 4,133 
27 ,923 4,207 
27,90 7 4,2 11 
27,568 4, 19 1 
26,0 85 3,571 
23,254 3,733 
19,786 3, 14 1 
17,479 3,109 
17,060 3,249 

15,840 3,139 
14,708 3,178 
14,124 3,503 
13,494 3,557 
12,873 3,601 
12,581 3,417 
10,671 3,348 
9,558 3,433 



Type 

Fighter. . ......... . . . .. 
Fighter (M) . . . .... .... 
Scout Bomber . . . .. . . ... 
Torpedo Bomber . ...... 
Scout Observation . .. . . . 
Patrol Bomber (HL) .... 
Patrol Bomber (ML) . . .. 
Patrol Bomber (HS) .... 
Patrol Bomber (MS) .... 
Patrol Bomber (MSM) . . 
Patrol Bomber (MSY) . . 

Total . .. ... .. . . . 

Transport. ....... . .... 
Transpor t (HL) ... . . ... 
T ranspor t CML) .. . . . ... 
Transpor t (HS) .. . . .. . . 
T ranspor t (MS) ... ... .. 
Transpor t-Utility . . ... . . 
Utility (M) .. . . .. . . . .. . 
Utility . ... .. .. . .... ... 
Transpor t (1 eng. ) ...... 

Total. ... . ...•.. 

Scout Trainer .......... 
Scout T rainer (M ) . .... . 
Scout Tra iner• ........ . 
Scout T rainer1 ........ . 
T ra:iner .. .. .... ... . ... . 

Tot al. .... . . .. .. 

Tota l Service Aircraft. . . 

1 VR to J!ily, 194-3. 
'VJR to j uly, 194-3. 
3 VG to May, 1944· 

FLYII G FACTS AND FIGURES 

U. S. NAVY SERVICE AIRCRAFT 
1941-1945 

Including U. S. Marine Corps 
Source: U. S. Navy Office of Public "rnformation 

Dec. 31, 1941 Dec. 31, 19!12 Dec. 31, 1943 Dec. 31, 1944 

011 I Accept-
Hand ances 

011 I Accept-
Ha11d a11ces 

011 I Accept-
H G1Jd a1JC.CS 

011 I Accept-
Ha11d auces 

C0~1BA T 

514 342 1,253 1,394 5,516 5.541 II,974 II,962 
0 0 0 0 0 0 6o 63 

709 383 983 877 3.958 3.786 5.418 4,888 
100 0 582 648 2 , 22i 2,1 14 3,920 3,293 
682 499 1,594 I, I 14 1,5 12 255 I,I04 231 

0 0 51 sr 3 13 264 r ,o63 890 
18 20 102 90 8og 83 1 I,20i 649 

5 4 4-3 39 74 97 90 0 
0 0 0 0 0 0 r,6o2 66r 

20 I O 136 122 389 317 0 0 
423 203 690 51 2 836 441 0 0 

--- - - - ------ - - - - - - ------
2,471 1,461 5.434 4.847 rs ,634 13,646 26,4-38 22,637 

TRANSPORT ·and UTILITY 

19 5 149 135 0 II 51 0 0 
0 0 0 0 16 1I 83 69 
0 0 0 0 364 125 704 392 
0 0 0 0 6s 0 94 41 
0 0 0 0 4-7 0 73 0 

75 4-3 96 14 0 262 0 0 
0 0 0 0 4-33 317 662 272 

168 69 231 87 151 35 829 212 
41 23 148 84 321 187 0 I 758 

------- - - - -- - ----- ------
303 140 624 320 1,397 816 2,4-45 1,161 

TRA I NI NG 

727 647 0 0 4;957 2,871 4.54-4 1,479 
0 0 ·0 0 624 504 854 2 ~8 
0 0 142 143 0 0 0 0 
0 0 2,641 2,127 0 0 0 0 

1,732 1,251 2,931 1,418 3.560 2,252 2,507 46 
------------ ------------

2,459 1,898 5,714 3,688 9,141 ·5,627 7,905 1,813 
--- - - - - ----- - ----- ---

5,233 3.499 II ,772 8,855 26,172 20,089 36,788 25,6II 

Nov. 30, 1945 

On !AccePt-
Hand ances 

ro,o8r 7,988 
239 201 

3.441 2,039 
4-,320 2,968 

819 539 
855 486 
'865 525 

30 0 
I 14JO soc 

0 0 
0 0 

------
22,080 15,246 

0 0 
193 ro6 
707 s6 

89 0 
16 0 
0 0 

852 314 
1,o8s 236 

0 0 
- -----

2,942 71 2 

4, 254 4-35 
794 0 

0 0 
0 0 

2,340 0 
------

7.388 4-35 
- -----
32,410 16,393 

N o/e- M-medium, HL-heavy or 4-engine land plane, ML-medium or 2-engine land plane , HS
heavy or 4-engine seaplane, M S-medium or 2-engine seaplane, MSM- Martin seaplane, MSY- Consol i
dated Vultee seaplane. 



FLYING FACTS :-\ ND J7IG RE 

U . S . NAVY COMBAT SORTIES 
Including U. S . Marine.Corps 

1941-1945 
Source: U. S. Navy Office of Public Information 

Sorties by Naval and Marine Aircra ft Involving Action Against Enemy Aircraft, Land 
Targets and Surface Shi ppi ng. 

Yea r Ca rrier-Based La1zd-Based 

1941·4 2 ... 2,673 2,60-t 
1943 .. . . . . . . . . .. .. . . . 5, 129 16, 145 
194'~ · .. . . . .. . . . .. . . . 68,807 66,9 15 
IQ.15 · · · · · · · · · 70 ,166 5 1,3 16 

Total . . . .. . . . . . . .... 146, 775 136,g8o 

U.S. NAVY AIR COMBAT RECORD 
1941-1945 

Including U . S. Marine Corps 
Source: U. S. Navy Offi ce o f Public Information 

TyjJC of Operat-ious 
and Year 

Carrier-Based : 
194I·42 .. . . . ... .. .. 
1943· 
1944 ·· ·· · · · ····· : . 
1945· 

Carri er Total. 

Land-Based: 
I941·42. . . .. . ... .. 
1943 · . . .. . .... . 
1944· .... . . . . ... . .. ... 
1945 · ....... . . . .. 

Land-Based Tota l . . . . 

Total , All Navy and Marine: 
194I·42 . ........ 
I943· 
1944 · .. . .. .. .. . . . .... 
1945· 

Grand Total. ... .. . . . 

Euemy A -ircrajt Destroyed in 
A erial Com bat 

Fighters 
and Float 

Planes Bombers Total 

179 203 382 
t6g I3 I 300 

2,396 goo 3,296 
I, 736 763 2.499 

4,480 I,997 6,477 

283 193 476 
762 177 939 
635 . 93 728 
367 295 662 

2,047 758 2,8os 
---------

462 396 858 
93r 308, I, 239 

J,03 I 993 4,024 
2,103 I,o58 3,I6 I 

6,5 27 2,755 9,282 

Our L osses 
in Aerial 

Co mbat Only 

1q 
34 

184 
120 

452 

15 2 

199 
77 
26 

454 

266 
233 
26! 
I46 

906 

T otal 

5,2 77 
2 1,274 

135.722 
121,482 

283, 7 55 

R at-io of 
Enemy Plaues 

- S hot Down 
/o Our Losses 

3·4: I 
8.8: I 

I7.Q: I 

20.8: I 

14·3: 1 

J. I : 1 
4·7: I 

9·5: I 
25·5 ; I 

6.2 : I 

J .2 : I 
5·3 : I 

I5 .4: I 
21.6 : I 

10.2 : I 

Note-Land-based combat in 1943 was spread evenly t h roughout the year a nd involved 
F4Fs, F4Us a nd F6Fs, whi le carrier-based combat was concentrated principally in the last 
three months and involved largely F6Fs. Land-based combat in I944 was principally in the 
Solomons in January and February, while carrier activity was spread throughout the year . 
Thus the apparent combat superiority of carrier-based planes may be at least partly explained 
by the less favorable conditions prevailing, and by the inferior plane types available at t he 
time of the heaviest land-based operations. 



FLYI G FA T 

TOTAL DESTRUCTION OF ENEMY AIRCRAFT 
BY U. S. NAVY PLANES 

Y ear 

1941-4 2 .. . . . 
1943 . . ... . . 
1944 · . . . . . . 
1945 . .. . ... 

T o ta l. . .. .. . 

1941-1945 
Including U . S. M arin e Corps 

Source : U.S. Navy Office of P ublic Informa t ion 

B y Ca rrier Plam s By L aud-Based Pla11es 

I n 0 11 Grouud , h i o,. Ground, 
A erial Water , or T otal A erial IV ater. or Total 

Combat Carrier1 Combat Carrier 

382 290 672 476 8 484 
J OO . I S O 450 939 69 I ,oo8 

3,296 2, 740 6.oJ 6 728 12 7 8ss 
2;499 2,71 3 5, 2 12 662 124 786 

6,477 s ,893 12,370 2,8os 3 28 3 , 13.3 

1 P relimina ry, subject to later correc t ion. 

AIR COMBAT RECORDS OF 
PRINCIPAL U.S. NAVY PLANES 

1941-1945 
ource: U.S. N avy Office of Public I nformation 

(Inclurlcs Navy a nd Mar ine, Carrier-based and Land-based ) 

Grand 
T otal 

1, rs6 
I ,458 
6,891 
5.998 

15,503 

Enemy Pla nes Our L osses to R atio of Enemy 
M odel Y ear Des/ro)•ed En emy A ircraft L osses to Our 

·in Combat in Combat L osses 

F4F Wildcat. ..... . . .. . . .. . 1941-2 717 1 22 5·9: I 

1943 r88 s 6 3 ·4: I 
FM W ildcat. . . . . . . .. ... . . . . I944 235 12 IQ.6: I 

I945 187 I 187.0 : I 

Tota l, Wildca t. . .... . . 1,3 27 I91 6.g: I 

F4U Corsa ir . . . . . . . ' . . .. . . . . I943 636 ' 94 6. 8 : [ 

(Includ ing F G) 1944 49 1 49 10.0: I 

I945 I ,oo8 46 21.9 : I 

Total , Corsa ir . . . . .. . . 2,13 5 I89 I I. J : I 

F6F H ellcat. . . .. . .... . . . .. 1943 32 0 35 Q. I : I 
I944 J ,040 ISS rg.6: r 
I945 1,796 So 22.5 : I 

T ota l, H ellca t . .. . . . 5,I56 270 19. r : I 

P B 4Y L ibera tor .. . .. .. . . . . . 1943 39 IO 3·9: r 
(and P r ivatee r) 1944 13 I 8 I6.4 : I 

I945 I34 - 7 I Q. I : I 

T otal, PB4Y . . .. .. . . . 304 25 12 . 2 : I 



FLYING FACTS AND FIGURES 

U. S. NAVY A IRCRAFT LOSSES 
ON ACTION SORTIES 

1941-1945 
Including U . S . Marine Corps 

Source: U.S. Navy Office of Public luionnatiou 

(Excluding actions agains t enemy submar ines) 

Losses OJ£ Actio" Sorties 
Total 

S ervice T)•ftes and l' cars Action To Enemy To E11emy Sorties Aircraft A/A Operational 

Carrier-Based Fighters 
1942 .. . ............... . 938 43 15 23 
1943 - ......... . ........ 2,345 22 26 25 
1944· ... . .. . . .... . . . . .. 37.S05 i6r 30 5 214 
1945 - ........ .. .. .. .... 44.774 II 3 409 2J4 . 

Total ... ' .. .. .. . . . . . S5 ,S62 339 755 496 

Carrier-Based Bombers 
1942 ... . ........... ... . 1,735 71 32 45 
1943 ............. . . ... . 2,784 12 IS 26 
1944- ..... ... .. . . ...... 31 ,002 23 351 273 
1945- .............. . ... 25,.392 7. 27 0 160 

Total ... . ... . .... . . 60,913 II3 671 504 

Land-Based Fighters 
1941-2 ..... . ... . .... . . . I,OS9 93 3 13 
1943 . ........ . . . .. . . . .. 4,295 163 24 3 7 
1944 - ...... . . .. . . . . .... 34,04S 55 II4 77 
1945 - ....... . • .... . .. . . 21 1 I 71 14 92 71 

T ota l. . .. ... . ... · ... 6o,6o3 32 5 233 198 

Land-Based Dive and Tor-
pedo Bombers 

1941-2 ... . ... . .... . . . . . 1,405 27 20 J6 
1943- .... .. . . . . .... . . . . 10,971 22 54 33 
1944· . ......... . ...... . 25,7S2 5 S6 25 
1,945· . .... .. ..••.... . .. 21,43 I 3 25 24 

Total. . . . . .... ..... 59.5S9 57 1S5 98 

P atrol Bombers 
1941-2 ....... . . • . . . . . .. 1101 32 6 3 
1943· ... . ... . ... . .... .. S79 14 s 9 
1944 - . .. . . . ...•..... · ... 7,085 17 4S I5 
1945 .. . .. . . . . .. . .. . . . .. S,714 9 74 22 

Total ... .... .... . .. 16, 7SS 72 136 49 

All Types Combined 
1941-2 ... . . . .. . . . . . .... 5,2 77 266 76 100 
1943 .. .. . .. . .. . ' .. ... . . 21,274 233 . 130 130 
·1944 · . . . . .. . ... . . ...... 135.722 261 904 604 
1945 · ....... . .... .. .. . . 121,482 146 S70 511 

Total ... . . . ..... . .. 283.755 906 1,980 1,345 

'Incomplete . Reports of ·action ~om some units are not available. 

Total 

8 r 
73 

6So 
756 

1,590 

148 
56 

64 7 
437 

1,2S8 

109 
224 
246 
177 

756 

63 
109 
II6 
52 

340 

41 
3 1 
So 

105 

257 

442 
493 

1,769 
1,527 

4,231 



FLYING FACTS AND FIGURES 

U. S. NAVY AIRCRAFT CARRIER 
STRENGTH BY YEARS 

1941-1945 
Source: U. S. Navy Office of Public Information 

U.S. Navy Carrier Strength 

Y car and. Type 
Stam!.ard 

No. To11nage 

1941 
Battle Carriers . . . ..... . . . . 0 0 

Carriers ... . ............ . . 7 147,000 
Light Carriers . ...... . . .. . . 0 0 

Escor t Carriers .. . .. . . . . . .. I 7,866 

Total . . . . . .. . ...... 8 154,866 

.1942 ' Battle Carriers ...... . . .. .. 0 0 
Carriers ..... . ..... . . . . .. . 4 94.500 
Light Carriers .. . . ........ . 0 0 
Escort Carriers . . . .... . . .. . 123 u o,686 

Total . .. .. .. . . .. . .. 16 20$,186 

1943 
Battle Carriers .. . . ........ 0 0 
Carriers .. .. ... . ........ . . 13 257,100 
Light Carriers .... .. . . ..... 9 99,000 
Escort Carriers . .. . . ... .. .. 35' 204,089 

Total ... . .. . .. . .... 57 s6o,189 

1944 
Batt~e Carriers .... ; . . .. . . . 0 0 
earners . . .. . ... .... . ..... 20 446,8oo 
Light Carriers . . .... . ... ... 8 88,ooo 
Escort Carriers ......... .. . 6s5 415,519 

Total . .... . ..... . . : 93 950,319 

19452 

Battle Carriers . . . .. . . . .... 16 45,000 
Carriers .... . . .. ... ... .. .. 23 528,1oo 
Light Carriers .. . . . . .. . .. .. 8 88,ooo , 
Escort Carriers. , .. .. . .... . 727 510,059 

Total . .. . . . .. . ..... 104 I,I?I,x'$9 

1 Based on average number of planes by carriers. 
• Through October, 1945. 

Plane 
Capacity1 

0 
630 

0 
25 

6ss 

0 
360 

0 

300 

66o 

0 
Il70 
360 
875 

2405 

0 
18oo 
320 

1625 

3745 

1.20 
2070 
320 

18oo 

4310 

' 

Tra11sjerred to 
United Ki11gdo111 

flo . Totm age 

0 0 

0 0 

0 0 
0 0 

0 0 
0 0 

0 0 
4 31,'200 

0 0 
.o 0 

0 0 
28 229,593 

0 0 
0 0 
0 0 
5 41,665 

0 0 
0 0 
0 0 
0 0 

a Carriers Hornet, Lexington, Yorktown and Wasp sunk during 1942. 
c Escort carrier Liscome Bay sunk during 1943. 
5 Light carrier Princeton and escort carriers Block Island, Gambier Bay and St. Lo sunk 

during ·1944· . 
G On February 1, 1946, the U. S. Navy had three battle carriers, Franklm D. Roosevelt, 

Midway and Coral Sea. 
1 Escort carriers Ommaney Bay and Bismarck Sea sunk during 1945. 
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U. S. NAVY AVIATION PERSONNEL DURING WORLD WAR II 
July 1, 1940-August 31, 1945 

Source: Report of the Secretary of th e Navy 1945 
(I ncluding Marine Corps and Coast Guard) 

1940 194 1 1942 1943 19-14 
Service and T ype 

of Personnel July I Dec. 31 June 30 Dec. 31 June 30 Dec. 3 1 June 30 Dec. 3 1 June 30 Dec. 3 1 

Total Navy, Mar ine Corps and 
10,923 14,399 19,298 29 ,402 57,090 122, 172 205,958 284,452 354,-133 -100 ,1 47 Coast Guard .......... . ... 

Officers . . .. .. ... .. . ....... . . 2,745 3,759 4,926 7,724 16,404 30,1 9 1 -19, 122 65,540 78,785 88,00 1 
Pilots . . ....... . .... .. .. . .. 2,559 3,268 3,936 5,900 10,343 16,269 25,745 36,862 47 ' 783 55,294 
Non-Pilots ...... ... . . .. . . . 186 49 1 990 1,824 6,06 1 13,922 23,377 28,678 3 1,002 32, 707 

Enlisted . . . .... .. ' . . ... .. . . . 8, 178 10,640 1-1,372 2 1,678 40,686 91 ,98 1 156,836 2 18,9 12 275,648 312, 146 
Pilots ....... .. .. . ... . . . . ... 406 654 681 850 8 17 1,036 906 905 5 16 662 
Non-Pilots . . . . . . • .......... . 7,772 9,986 13,69 1 20,828 39,869 90,945 155 ,930 2 18,007 2 75, 132 3 11_,-18•1 

Navy ................ . ... . . . . . 8,621 11,050 15,413 22 ,583 -12,309 90,9 11 147 , 1·17 198 ,555 246 ,920 288 ,392 

·Officers ..... ... . ... ..... . . . 2,348 3,250 4,365 6,96 1 14,671 26,54 1 -11 ,594 53,636 63 ,667 72, 165 
Pilots ....... . .• .. . . . .. .. . 2,203 2,825 3,422 5,225 8,97 7 13,933 20,728 28 ,'149 37' 18 1 44,638 
Non-Pilots .... .. . . ... .. . . 145 425 943 1,736 5,694 12,608 20,866 25, 187 26,-186 27,52 7 

Enlisted . . . . . . . .. • • . . ..... . . 6,273 7,800 ll,048 15,622 27,638 64,370 105,553 1'l·l,9 19 183,2 53 2 16,227 
Pilots . . . ... .. . ... . . . .. . .. 349 596 609 774 69 1 849 695 721 38 1 488 Non-Pilots . .. . . . .. ..... . . 5,924 7,204 10,439 14,848 26,947 63,52 1 10·1,858 144, 198 182,872 2 15,739 

Marine Corps .. .... . .. . .. . .. • . 2,043 3,057 3,583 6,467 14,297 30,553 57,93-1 84,530 106,109 11 0,2-15 

Officers .... . .... . . ... ...... 321 427 -180 679 1,629 3,483 7,3 17 11,678 14,822 15,.169 
Pilots ......... . .. . . .... . . 304 385 453 610 1,284 2,240 4,898 8 ,266 10,4 16 10,355 Non-Pilots .. . . .. . . ..... . ... . 17 42 27 69 345 1,243 2,419 3,4 12< -1, 406 S, 11 4 Enlisted ... . ... . . . . ... . . . .... 1,722 2,630 3,103 5,788 12,668 27,0 70 50,617 72,852 9 1,287 9·1,776 
Pilots .. .... ... .... . 45 40 52 49 85 131 132 93 -11 86 Non-Pilots .... . .. .. .. . . . 1,677 2,590 ,3,051 5,739 12,583 26,939 50,.185 72,759 91,246 9-1,690 

Coast Guard ...... . .. . .. . ... . . 259 292 302 
I 

352 4811 708 877 1,367 1,-10•1 1,510 
Officers ... . . .... • .... . . . . . . 76 82 8 1 84 10·1 167 211 226 296 367 

Pilots . .... . .. . .. . .. . . . •. . . . . 52 58 61 65 82 96 119 14i 1!!6 .301 Non-Pilots . . . . . .. ..... .. .. .. 24 24 20 19 22 71 92 79 110 66 Enlisted . .........••..... .. .. . . 183 210 22 1 268 380 541 666 1, 14 1 1,108 1,1-1 3 
Pilots . ... . ... . . • ... . ... . . . . . 12 18 20 27 4 1 56 79 9 1 94· 88 Non-Pilots: . . ....... . .. • . . . . 171 192 201 241 339 485 587 l,OSO 1,01 4 1,055 

1945 

Aug. 3 1 

437,524 

93,100 
60,273 
32,827 

3114,<l24 
•174 

343,950 

326, ,110 

77 ,233 
49 ,6 15 
27,6 18 

249 ,177 
335 

2-1 8,8'12 

109 ,527 

15,385 
10,224 
5,161 . 

9•1,142 
46 

94,096 

1,587 
----

482 
43 ·1 

41\ 
1, 105 

93 
1,0 12 



U . S. NAVY AIR TRANSPORT 

1942-1945 
Including Contract Operations 

Source: U. S. _ avy Office of P ublic Information 

December 3 I , E ach Year 1942 1 1943' 1944 

N um ber of planes in operation, 
peak month . . .... . .. .. .. .. . 94 179 351 

Plane miles flown .... . .. . . . .. . 3, 592,000 29,342,490 778,223,764 
Passengers loaded . .. . . .... . ... 2 5,151 184, 71 9 549,393 
Cargo and ma il loaded (ZBNS). 4,52 7 32,397 76,665 
i\ll iles of routes (peak month) ... 37.400 62 , 200 76,soo 
Cargo and mail ton miles ...... 7,609,298 48, 183,000 136,590,328 

Tota l ton mi les .. . . . . ... .. . ... 8,92 7,174 68,9oo,ooo 209,473, 181 

1 F igures for 1942 estima ted because of incomplete records . 

1945 

435 
I I 0 ,15i 1 2 17 

776, 745 
100,258 
63,250 

207,179.553 

344,668,941 

° F igures for 1943 include estimates for months j an. - fay inclusive because of incomplete 
records . 

U. S. NAVY AVIATION TRAINING ' 
1942-1945 

ource: U. . Navy Office of P ub lic Info rmation 

1942 11)43 11)44 

Pi lot s tra ined . ....... .. ..... . . . .. . 6,6101 20,842 21,067 

E nlisted (includes only t rained rated 
personnel) . .. . . . . ........... . ... 28,0871 70,63 7 72,945 

11)45 

7, 147° 

24.4903 

N ote-In addition, 4,282 offi cer-navigators trained bet ween Janua ry , 1943 , and September, 
1945. Figures on other ground officers not ava ilable. 

1 Ju ly 1 to D ecember 3 1 only. 
o Through August , 1945. 
3 Through October, 1945. 

PRODUCTION OF AIRCRAFT IN THE UNITED STATES 

F rom Sta tisti cal Service, Aircraft Industries Associat ion of America 

Y ear Civil Mili tary Toto./ 

1938 . . . . . . . .. . . . .. . . .. 1,823 1,8oo 3,623 
1939- ... . ' .. . . . .. .... . 3, 715 2, 14 1 5,856 
1940 . .. .. . .... . ... . .. . .. 6,785 6,o86 12,871 
1941 ... . . .. .. . . .. .. ..... 6,844 19,290 26,134 
1942 . • • • • 0 • • • • •• • • • • • •• • 985 47,873 48,858 
1943 · . . ·•· ... . . . . . . . . . . . 85,946 85,946 
1944 · . . .. . . . .. . . .. . . . . . . 96,369 96,369 
1945 . . . . . . . .. . . . . . . .. . .. 47.713 47.713 

Source: 1938-1.941-(Civil) U. S. Department of Commerce, " Civil Aeronautics J ournal," 
Vol. 5, No. r (figures indicate registrations) . 1938-1939-(Military) U. S. War Department, 
Bureau of P ublic Relations. 1942- (Civil) Civil Aeronautics Administ ration, I nformation 
Division. 1940-I944- (Military) Aircraft Resources Control Office, Report 15. 1945-Army 
Air Forces, Office of P lans and Policies. 

491 
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MILITARY AIRCRAFT PRODUCTION IN THE UNITED STATES 

NUMBERS AND WEIGHT 1 BY MONTHS 

1941-1945 

From Statistical Service, Aircraft Industries Association of America 

(Weight in millions of pounds) 

19412 19422 

Mo11th 
U11its ·Weight Uttits 

January . .. . .. .... 1,01 6 3·5 2,980 
February ....... . . 962- 4·0 3.099 
March . . . . ....... 1,135 4·2 3.497 
April. .......... . 1,388 5.6 3,501 
May . ..... ....... 1,331 5.2 3.989 
Jun~ .. ........... 1,477 5.6 3,734 
July . . .. . ..... . .. 1,461 5·4 4,109 
August ... . . ...... 1,853 7.1 4,281 
September . . ... . . . 1,914 7.6 4,30 7 
October ...... .... 2,273 8.7 4,063 
November ..... .. . 2,051 8.0 4,812 1 

December ........ 2,429 11.2 5,501 

Total ............ 19,290 76.r -47,873 

1 Excluding spare parts. 
:Source: Aircraft Resources Control Board, Report 15. 
3 Army Air Forces, Office of Plans and Policies. 

19432 1944' 

Weight U11its Weight U11its 

12.6 5,013 30·3 8,789 
14.0 5.453 35·5 8,760 
16.o 6,?64 41.0 9,11 7 
15·3 6,47 2 45·6 8,343 
19.0 7,114 50.5 8,902 
19.4 7,094 53.6 8,049 
22.3 7.373 56.o 8,ooo 
23.5 7,612 59-5 7.939 
25.7 7.598 6!.4 7.597 
24.1 8,362 66.7 7,429 
28.2 8,789 7!.2 6,747 
33.0 8,802 74.6 6,697 

253.1 85,946 645-9 96,369 

Weight 

78.5 
8I.4 
89. 1 
82 .4 
89.8 
84 ·4 
8o.5 
79·7 
78.9 
75-4 
7I.6 
7!.5 

963.2 

11)453 

U11its Weight 

6,531 72.2 
6,294 7!.2 
7,035 79·1 
6,410 73·6 
6,350 7I.6 
5,785 65.1 
4.730 52-9 
2,866 34·7 

765 11.8 
457 3·5 
248 r.6 
242 r.8 

47.713 539-3 
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MILITARY AIRCRAFT PRODUCTION IN THE UNITED STATES 

NUMBERS AND WEIGHT 1 BY TYPES 

1941-1945 

From Statistical Service, Aircraft Industries Association of America 

(Weight in millions of pounds) 
-

1941 1942 1943 1944 1945 

Units Weight Units Weight U11its Weight U11its Weight U11its Weight 
- -- ---

Bombers . . . ..... . ... . .. . ... . .. 4oii9 40.6 12,637 163.0 29,362 425.1 35,008 611.1 16,491 33 1.1 
Fighters & Naval Reconnaissance . 4o94Q 17.8 12,240 54.1 24,739 126.3 39, 133 21 7.8 21,554 124.6 
T ransports ..... . . .. . ........ . . 533 3·8 . 1,984 18.3 7,013 55·4 9,854 II3.7 4,61! 75 ·5 
T rainers . ... .. . . .. ... . . ....... 9,366 18.1 17,632 39-2 19,942 47.1 7.578 19.0 1,309 3·4 
Naval Reconnaissance Communi-

cation & Special Purpose . . .... 501 ·9 3,367 2.0 4,874 3·4 4.783 3·9 3.748 4·7 
---------- --

::rota! All Planes .. .... . . . ...... 19.459 8r.2 47,86o 276.6 85,930 657-3 96,356 965.5 47,713 539·3 

1 Airframe weight excludes spare parts. 
Source: 1941-1944-Aircraft Resources Control Board, Report rs. 1945-Army Air Forces, Office of Plans and Policies. 

-----

T otal 194 1-1945 

U11its Wt'ight 
------

97,617 1,570.9 
102,606 540.6 

23 ,995 266.7 
55,827 126.8 

17,273 14-9 ---- --
297.318 2,519-9 



t 
.j>. 

Mouth 

No. of 
E1lg. 

January (est.) . . . . 3.3 73 
February . . . . .... . 3.-?39 
March ...... ..... 3,304 
April. .. . . ....... 3. 55 2 
May . . . . ........ . 3,515 
June . .. .. .. .. .. . . 3.873 
July ..... ... . .. . . 4,817 
August .. ..... .. .. 5,268 
September ... . .. . . 4,858 
October .... . . . .. . 4.957 
November . ..... .. 5,68s 
December ... .. .. 6,093 

1941 

WAR PRODUCTION OF AIRCRAFT ENGINES 

IN THE UNITED STATES 

1941-1945 

Froni Statist ical Service , Aircraft Industries Association of America 
-------- --- ---

1942 1943 

Horsepower Horsepower Hors~power 
tn in til 

Thousauds No. of Thousands No. of Thousands No. of 
(iucl. Eng: (iucl. Eng. (incl. Eug. 

spares ) spares) spares ) 

2.537 7. 128 7,464 16,01 I 21,682 22,62 7 
2,890 7.348 8,01 8 15,328 21,682 21,067 
3,269 8,98o 9.754 16,930 23,92 1 2.),923 
3,607 10,093 11 ,081 16,838 24,2 73 22,681 
3,652 10,795 12 , 114 17,869 25,903 22,819 
3, 703 I 1,748 13,637 17,735 26,632 23,072 
4.5 78 I 1,869 15.01 2 - 13,753 28,644 22,603 
4, 761 12,890 17,262 19,688 J O,QOO 24, 102 

4,778 13 , 2 10 18,396 20,585 32, 110 2o,88 1 
4,902 13,683 18,297 21,856 33,6;1 19,268 
5,Q5.l q ,181 20,1 49 22,68o 35.433 I 7,235 
6, 117 14,926 21,382 22,288 35,761 16,293 

1944 

Horsepower 
in 

T housauds 
(iu cl. 

spares) 

36,o98 
35,079 
39,235 
37.403 
38, 126 
38,502 
36,570 
39,879 
35,293 
J0,668 
3 1,71 6 
30,037 

Total ... . . . .. . .. 52,633 1 50,74 7 136,85 1' 17 2.566 226,561 3 339.538 256,571 4 .p 8,6o6 

1 Plus 4.467 engines for ordnance and additional spare parts. 
2 Plus 10,597 engines for ordnance and an additional engine equivalent of 22,667 of spare parts. 
3 Plus 8,479 ordnance and an additional engine equivalent of 77, 257 of spare parts. 
• Plus s,8oo engmes for ordnance and an add itiona l engine equiva lent of 58,897 spare par ts. 
• Calculated by Aircraft Industri es Association on a unit basis. Does not include spares. 
Source: 1941-1944- Aircraft Resources Control Office , Report rs. 1945- Army Air Forces, Office of Plans and Policies. 

1945 

Horsepower 
in 

No. of Thousa nds 
Eug: (incl. 

spares) 

17,324 32,803 
15,684 29 ,71 3 
16,669 3 1,802 
14,017 27,72T 
14,42 7 27,017 
11,25 1 24 ,801 
10,693 23,206 
6,288 9, !51. 
1,93 7 2,43 16 

61 I 761 6 

2 15 1 256 

85 19.56 

109,201 20 9,5 50·5 
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PRODUCTION OF AIRCRAFT PROPELLERS IN THE UNITED STATES 

1941-1945 

From Statistical Service, Aircraft Industries Association of America 

I94I 1942 I94J 1944 
Month - ---

Total Steel Dural Total Steel Dural T otal Steel Dural Total S teel 
Blade Blade Blade Blade Blade Blade Blade Blade Blade Blade Blade 

---- - - -
J anuary . . . . ... . . • .. . . 2 1 I I I 762 5,826 6,588 2,079 10,130 12,209 1,636 20,o5 7 22,593 2,40I 
February . . . . . . ...... . 1,912 667 4.5 78 5,245 2,I49 10,554 I 2,703 1,54 I 20,822 22 ,363 2,4I 7 
March . . . . . . ..... . ... 2,524 2,456 4,621 7,077 2,79 7 I 1,6 r6 I4,413 1,697 20,445 22, 14 2 3,079 
April. . . . . . . .• . . . . . ... 2,419 1,154 7,220 8,3 74 2,938 12,779 15,717 2,058 19,3 75 21 ,433 3,089 
May .... . .. . .. . . . .... 2,612 1,503 7,221 8,724 2,668 13,279 15,94 7 2,099 19,873 21.972 2,952 
June . .. . . .. . .. . .... .. 2,829 1,395 8, 231 9,626 2,272 14,603 r6,875 2. 792 I8,988 21,780 2,546 
July . . . . . . .. . · .... . . . . 2,987 1,079 8,543 9,622 2,526 16,784 19,3 t o 2,725 16,475 19,200 2, 100 
August. ... . ..... .. .. . 3.434 1,254 8,337 9. 591 2,494 17,772 20,266 2,965 18,035 21,000 486 
September. . . . . . ..... . 4,171 1,213 8,697 9,9 10 2,234 18,179 20,413 2,544 17,102 19,646 N.A. 
October . .... . .... . . . . 4.449 2,176 8,787 10,963 2,004 20,270 22,274 2,987 14,503 17.490 N.A. 
November ... . .. .. . . .. 4.411 1,586 8,419 10,005 1,797 19,548 21,345 2,867 14.477 17,344 N.A. 
December .. . . .. . ... . . 5,142 1,602 9.952 II,554 1,554 20,9II 22,465 2,869 13,908 16,777 N.A. 

---- - - -
Total . . . .. .. . ... . .... 39,001 16,847 90,432 107,279 27,512 186,425 213,937 28,780 214,960 243 .740 19,070 

N.A. Not available. 
Source : 1941-1944-Aircraft Resources Control Office, Report 15. 1945-Army Air Forces, Office of P lans and Policies . 

1945 

Dural Total 
Blade Blatle 
------

I3,535 I5,936 
I 2,7 I3 I5,I30 
12,745 15,824 
I 1,405 14 .494 
I0,267 13,219 
7,787 10,333 
6,373 8,473 
J,893 4.379 

N.A. N .A. 
N.A. N.A. 
N.A. N.A. 
N.A. N.A. 

-------
78,7 18 97.788 



U.S. ARMY AIR FORCES AIRPLANE ARRIVALS 
OVERSEAS FROM UNITED STATES 

BY THEATER AND TYPE 
D ecember 1941-A ugus t 1945 

Source : U . S. Army Air Forces Office o f Statis tical Co n t rol 

Theater and T ype of Ai r plane T ota l 1941 1942 1943 1944 1945 
(Dec.) U a n. -Aug .) 

--------------------------ll--------·l- -------l-------- l·-------- ll--------1 
A ll Th eaters-Total .. .... . ... . .... . 

Very H eav y Bombe rs . .. ... .. ... . 
H eavy Bombers ... . . . . ..... . . . . 
M ed ium & Light B ombers ... . .. . 
Fighters . . . ...... . .. . . . .. . .. . . . 
T ra nsports . .. .. . . .. ... . . . . . .. . . 
R econnaissance . . ... . . . ... ..... . 
Communications . .. , . . : . ... . . .. . 

European Theater-T otal ...... . ... . 
H eav y B ombers . . .. . .. .. . .. . .. . 
Medium & Light Bombers . . ... . . 
Fighters ...... .... . ..... . .. ... . 
T ra nsports .. ....... ... ... . .... . 
R econnaissance . . . .... . ... .. . . . . 
Communications . ....... ... .. . . . 

.M tditerral! ea~t T heater-Total. .. . .. . 
H eavy Bombers . . .. ...... . .... . 
M edium & L ight Bombers .. . . .. . 
F ighters . . .... . . .. . .. ... . .. . .. . 
Tra nsports . . . ... ............ . . . 
R econnaissance . . ... .. .. . . . . . . . . 
Comm unications . . . . . . .. ... .... . 

Pacifi c Ocean A reas- Total . . . . . . .. . 
H eavy B ombers . .. ... . ... ... . . . 
M ed ium & Light Bombers .. . . .. . 
Figh t ers ... . ... . . .. ... . . .. . ... . 
Transports .. .... . . .. ... . . ..... . 
R econna issance . ... .... . . ... ~ . . . 
Communications . . . . .. . ... . .... . 

Far East A ir Forces-Total. .... .. . . 
H eavy Bombers . . . . . . . . . . .. ... . 
M ed ium & Ligh t B ombers .. . . · . . . 

i~~~~~~;·t~ : : : : : : : : : : : : : : : : : : : : : 
R econnaissance . . . . . . . . . . . . .. . . . 
Communications . . . ... . . . . .. . . . . 

China & India-B~trma-Total. .. . . . . 
H eav y Bombers . . . . . .. . .. . .. . . . 
M edium & Ligh t Bombers .... . . . 
Figh t ers . ...... . . .. . ... . .. .. . . . 
T ra nsports .... . ..... . . . ... . .. . . 
R econnaissance . ... . .. . ...... . . . 
Communica tions .. . ... . . ..... .. . 

A laska- Total . ...... . ... ... .... . . 
H eavy B ombers . . . .. .. . . .. . .. . . 
M edium & Light Bombers . . . . . . . 
Fighters .. .. .. . . .. .. . . ... .. .. . . 
Tra nsports . . .. . . ... . . . . . . . .. .. . 
R econnaissance . ... . .. ... . . . . . . . 
Communications . . .... . . .. . .. . . . 

T wwtieth Air Force-Total . . . . . . .. . 
Ver y H eavy Bombers ........... . 
H eavy B ombers .. .. .. . . .. ... . . . 
M edium & Light Bombers . . .. . . . 
Figh t er s . . . . .. . . ... .... . . . . . . . . 
T ransports .. .. : .. .. .. . .. .. . . .. . 
Reconnaissance . .. .. ... . . . . ... . . 
Communica tion s . . .. . .• • . .... ... 

Other Overseas-Total .... .. ...... . . 
H eavy B ombers . . .. . ... . . . . ... . 
Mediurp. & Ligh t Bombers . .. ... . 
Fighters .. . .. . . . . ...... . ... .. . . 
Transports .... . . ..... ...... . . . . 
R econnaissance . . . .. . . .. . .. .. . . . 
Communications . . .. . .. . .. . . . . . . 

76,076 
1,75 1 

18,774 
8,982 

3 1,273 
6,895 
3 ,1 38 
5,263 

3 1,359 
10,587 
2,99 1 

12,333 
2,567 

928 
1,953 

16,290 
4 ,907 
2,473 
6,727 

990 
484 
709 

4 344 
'70s 
364 

2,466 
269 
165 
375 

12,844 
1,71 5 
2,1 49 
5,5 15 
1,486 

8 16 
1, 163 

6,842 
589 
724 

3 ,054 
1, 187 

468 
820 

9 15 
100 
152 
493 
109 

22 
39 

1,986 
1, 7 5 1 

33 

11 8 
84 

1,496 
138 
129 
685 
169 
171 
204 

2 12 5,374 16, 149 37,0 18 17,323 
539 1,2 12 

18 955 4,289 10,740 2,772 
749 2,492 4,24 7 1,494 

190 2,8 12 6,729 14, 113 7,429 
4 474 1,453 3,464 1,500 

142 
18 

120 
4 

70 

70 

168 729 1,3 11 930 
216 457 2,604 1,986 

1,4 14 
632 
16 1 
577 
183 
59 
72 

6 18 
87 

132 
324 

52 
23 

4 18 
167 

33 
198 

9 

11 

1,652 
171 
259 

1,070 
76 
36 
40 

375 
54 
55 

190 
63 
13 

447 
54 
77 

249 
43 

9 
15 

450 
,60 

I 32 
'204 

48 
28 
78 

5,88 1 18,6 13 5,45 1 
2,682 6,304 1,239 

55 1 1,838 44 1 
2,083 7 ' 123 2,550 

2 47 1,789 348 
236 469 164 

82 1,090 709 

'1,9 16 
720 

1,054 
2,334 

565 
166 

77 

495 
138 
9 1 

23 1 
20 

15 

2,948 
473 
562 

1,232 
437 
142 
102 

1,1 47 
237 
105 
517 

94 
60 

134 

222 
24 
43 

111 
35 

4 
5 

.540 
IS 
"86 

22 1 
55 

121 
42 

8, 538 2,2 18 
3,377 723 
1,046 24 1 
3,098 9 71 

266 107 
245 50 
506 126 

1,310 
222 

90 
726 

86 . 
55 

131 

4,209 
59 1 
86 1-

1,648 
539 
252 
318 

3,306 
170 
370 

1,378 
622 
258 
508 

106 
13 
32 
18 
19 

5 
19 

676 
539 

14 

102 
2f 

260 
49 
10 

122 
4 1 

6 
32 

1,979 
160 
150 

1,19 1 
150 
110 
2 18 

3 ,965 
480 
467 

1,495 
434 
386 
703 

2,01 4 
128 
194 
969 
408 
13 7 
178 

140 
9 

115 
12 
4 

1,310 
1,212 

19 

16 
63 

246 
14 

1 
138 

25 
16 
52 



Y ear a nd M onth 

1943 
o.ct .......... .. .. . 

ov ..... . .. . . . ... 
Dec .... . .• • ..... . . 

1944 
Jan ... . . . . . . . .. . .. 
F eb ...... • ...... . . 
M a r . . .. ...... . . . . 
"'f,ril .. . .. . . .. . . . . 
1\ ay .... • ....... . 
June ... . . . ...... . 
Jul>· ....• . . . .. ... . 

~:t. ·.·.·. :: :::::::: 
Oc t ...... . . . .... . . 

ov .. . .. . . ... . 
D ec ..... . . . 

1945 
J a n ... . . . . .. . .. .. • 
F eb ..... . . . . ... . .. 
M a r .... .. . . . . .. . . 
A p ril .. ... . ...... • 
M ay ...... .... . . . 
June ..... ... . 
July ..... .. ..... .. 
Aug . . .. . . ... ..... 

1943 
Oct ........ .. 
N o v .... . .. ..... .. 
D ec ..... . . ... . .... 

1944 
Jan .... · .. . ... 
F eb . .. . . ..... 
M a r . ..... .....•.. 
Apri l . .. .. .. . . . . .. 
M a y ..... .... ' .. . . 
June . . . . . . .. .•• .. 
july . . . .. .. . . .. . . 
Aug . . ........•.. . 
S ept ...... . .... . .. 
Oct ..... . .. . . . . . . . 
Nov . ... . ... .•• .. . 
Dec . ..... . . . • • . ... 

1945 
Jan ...... . . . .•.• . . 
Feb . . . . ..... . .... 
Mar ... . . • . ..•.... 
April .. . . . . . . . ... . 
May ...... . . .... . 
J u n e . . . ..• . .. . .. 
July ...... . ... . • . . 
A ug . . . . . .• • ..•... 

FL"YI G FACTS D FIGURES 

USE OF TRANSPORT AIRPLANES 
BY AIR TRANSPORT COMMAND 

U. S. ARMY AIR FORCES 
October 1943-August 1945 

Source : U.S. Army Air Forces Office of Statistical Control 

497 

A verage 
'umber o f 
Airpla nes 
Assigned ' 

Avera ge Percent of Tota l Hours Flown 

873 
1,267 
1,334 

1,448 
1,549 
1,642 
1.723 
1,878 
2 ,0 ·H 
2, 161 
2,287 
2,272 
2,3-1-2 
2,5 19 
2,61.J. 

I 

2,658 
2,68 -1-
2,735 
2,820 
2,830 
3, 129 
3,2i5 
3,354 

7 15 
730 
727 

787 ' 
832 
886 
86\1 

1,0 14 
1, 167 
1,258 
1,446 
1,524 
1,608 
1,825 
1,950 

2,01 3 
2,0 86 
2, 15 1 
2,239 
2 ,29 1 
2,59'1 
2,708 
2,789 

Tho usands of 
H ours Flown 

109.5 
125 .6 
129.9 

138.6 
147.2 
167.7 
173 .5 
206.5 
234 .0 
269.7 
289.6 
286.7 
3 18.7 
3 12.5 
3 14.9 

39 . .J. 
33 1.2 
398.0 
4 18.6 
433.3 
453 .3 
5 14.8 
'492.6 

102. 1 
99.3 

107.0 

11 4.-1-
120.5 
134.0 
136.9. 
164.0 
186.6 
221.2 
252.7 
253.5 
286.7 
286. 1 
292.2 

3 18.3 
I• 3 13.2 

375.0 
393.8 
405.4 
426.9 
486.1 
468.4 

Hours Flown 1- - --- ----- - - - - 
Per Airplane I n Transpor t! I n Training I In Other 

Per Day Opera tions Operations Operations 

TOTAL AIRPL ANES 

4.0 74 
3.3 6 1 
3. 1 70 

3.1 70 
3.3 72 
3.3 68 
3.3 69 
3.5 67 
3.8 64 
4.0 68 
4. 1 73 
4 .2 74 
4.4 74 
4. 1 77 
3.9 78 

4. 1 79 
4 .4 79 
4.7 79 
.J..9 79 
4.9 77 
4.8 76 
5. 1 76 
4.7 77 

MAJOR TRANSPORTS 

4.6 79 
4.5 77 
4. 7 83 

4.7 8-1. 
5.0 86 
4.\1 83 
5.3 85 
5.2 82 
5.3 79 
5.7 8 1 
5.6 83 
5.5 84 
5.8 83 
5.2 84 
4.8 83 

5. 1 84 
5.4 · 84 
·5.6 84 
5.9 84 
5.7 82 
5.5 8 1 
5.8 8 1 
5.4 8 1 

21 
3 1 
21 

2 1 
23 
25 
25 
27 
29 
26 
2 1 
19 
20 
18 
17 

16 
15 
16 
16 
18 
19 
19 
18 

18 
15 

8 

8 
10 
11 
9 

13 
15 
15 
13 
12 
14 
13 
13 

12 
12 
13 
13 
14 
16 
16 
16 

5 
8 
9 

9 
5 
7 
6 
6 
7 
6 
6 
7 
6 
5 
5 

5 
6 
5 
5 
5 
5 
5 
5 

3 
8 
9 

8 
4 
6 
6 
5 
6 
4 

' 4 
4 
3 
3 
4 

4 
4 
3 
3 
4 
3 
3 
3 

1 E xcludes airplanes enroute. 



Y ear 
and ' 

M onth 

G ra nd T otal . 

f1 1uz.u.ally 
1942 
(Jul y -D ec. ) . 
1<>43. 
1944. 
1945 
(Ja n .-Au g.). 

1\tfonthl')' 
1942 
Jul y . . .. . . . . 
Aug ... . .... 
Sept . . . . .. 
Oct . . . . . . . . .. 
Nov . . .. .. ' . . 
Dec . . . . . . . . . . 
1943 
Jan ... . . . . . . 
F eb ... . . . . ... 
Ma r .... . ... . . 
April .. . .... . 
May . . . ·· · · ·. 
June .... .. .. . 
Jul y ... . 
Aug ... .. . .. . . 
Sept .. . 
Oct . . .. ... . . . 
Nov . . . .. . . . . . 
Dec .. .. . . . .. . 
1944 
J an .. . . 
F eb .. .. . . . 
M a r.. 
Apri l . .. .. . . . 
M ay . . . . . 
June .. . .. . . .. 
July .. .. · · · · -
Aug .... . . . . . . 
Sept . . . .. .. . . 
Oct. . ... 
Nov .. . · ... 
Dec . .. ... . . 

1945 
Jan ..... ... .. 
F eb . . .. 
Mar . .. · . ... 
April. . . . . . . . 
May . . . . . . . . 
June . . . . . . 
July . . . . . . 
A ug .. . . . . . 

}LYI I FA TS .-\ J\ D F IG I~E 

TOTAL TRANSPORT OPERATIONS 

AIR TRANSPORT COMMAND 

U. S. ARMY AIR FORCES 

j u ly 1942-Aug u s t 194S 

Source : U. S. Ar m y Ai r F o rc es O ffi ce o f Sta t is tica l Cont rol 

T o n s Carried l'vl illio ns 
N umber Milli o n s o f 
o f P a s - of P a s -
sengcrs P a s - Other T on scnger 

T o ta l s cng ers M a il C a r go M iles Miles 
----

2 ,957 ,454 1 I ,407 ,661' 3 1 -~ , 58 5 1 92 ,59 7' I ,000,4·79 1 2,369A 6,937.3 
---- ----

Not Ava il::tbl e 64A 15 7.7 
320.4 883.5 

1,256,7 14 575,6H 136,072 4 1 ,·li S 3 98,07 -~ 857.5 2 ,439 . 7 

I , 700,7 40 832,0.'!7 I 78,5 13 5 1' 119 602,405 I , 127. 1 3 ,456.4 

6 .5 15.7 
s:t 18 .5 
S A 16. 8 

12.5 30.5 
13.5 33 .3 
15.4 42 .9 

-
15.5 •W. 3 
17 . I 44.6 
21.8 51.9 
23.3 59.3 
25.6 68.8 

Not Ava ila !Jl e 27.0 82.2 
30.9 80. 2 
30.8 83.5 
3 1.0 90.0 
3 1. 2 89.9 
30.3 93 .5 
35.9 99.3 

I 55 ,633 28 ,258 s. 716 1,664 20,81 8 39.6 1 II. I 
51,697 27,H97 5,978 1,78 7 20 , 132 42.9 II 7. 2 
54,682 28,35 4 6 ,268 1, 934 20,)5 2 48.0 122.9 
84,03 7 34 ,082 8 ,990 2 ,226 22,866 48 .7 140.3 
78 ,252 34,383 8,824 3,074 22 ,485 56. 1 161.9 
90,091 42,076 9,609 3 , 13 1 29,336 61.8 166 .3 

101,838 4 7,854 11 ,0 29 3 ,5 37 .33,288 74.2 198 .8 
125,685 6 1,069 13,647 3 ,798 43,624 88.5 247.4 
145,627 59,937 15,790 3 ,864 40,283 88.4 267 .9 
15 2,97 1 67,09 1 16,830 4,86 1 45,400 100.7 304.6 
153,48 2 74, 190 16,424 5, 129 52 ,637 104.2 296.7 
162,719 70,433 16,907 6,473 47 ,053 104.4 304.6 

162,544 90, 111 18,091 6,539 65,481 Ill. I 293.5 
144,908 76,863 15,896 5,248 55,7 19 107 .8 302. 1 
183 ,23 2 107,705 18 ,905 6,077 82,723 131.7 369.5 
195,650 106,035 20,202 6,274 79,559 141.9 378. 1 
247,385 109,920 25, 100 6,590 78 ,230 143.1 4 13.4 
235,139 111 ,353 24,943 6,831 79,579 154.6 4F5.3 
274,934 124,638 28 ,922 6,863 88,853 175 .1 61 8.6 
256,948 105,4 12 26,4 54 6,697 72 ,26 1 161. 8 595.9 

t Figures a r e for J a n . 1944 to A ug. 1 9 <~5 . 

M illions Thou-
o f ~ands 

Air- of 
plane H ours 
Miles Flow n 

- --- ----
935.0 5,638.2 

- - - - - ---

31.3 19 1.5 
128.6 775.2 
340.7 2,053.6 

434. 4 2,617.9 

4 .6 28 .0 
4. 7 29.3 
4.4 26. 7 
5.9 35.8 
5. 7 3 4.8 
6.0 36.9 

6.7 4 1.0 
7.5 45 .6 
8.5 52.0 
8.8 52 .9 
9 .7 58.7 

10.5 63 .6 
11. 2 67.6 
11.6 69.6 
12.5 74.6 
13.3 8 1.4 
13 . 1 77.2 
15.2 9 1.0 

16.2 97.5 
17.6 106. 1 
19 .4 114. 1 
19.4 117 . I 
22.6 137.9 
24.9 150.6 
30.6 18 2.4 
35.2 2 10.9 
35.6 2 14.7 
39.3 237.6 
40.1 240.6 
39.8 244.1 

43.8 268.7 
41.7 26 1.8 
50.5 314.4 
53.6 330.6 
54.6 331.4 
57 .9 340.9 
67.5 393.0 
64.8 377 .1 

-



Yea r Number 
and of P as-

Month sengers 

G rand Total. 330,8221 
---

Annually 
1942 
Uu!y-Dcc.) 
1943 .. 0 0 •••• 

1944 .. 0 •• • • • 104,905 
1945 
(J a n .-Aug.) . . 225,9 17 

Mo11thly 
1942 
July . ... . .... 
Aug . . . . . .... 
Sept . ... . . . . . 
Oct . . .. ...... 
Nov •. . ... ... 
D ec . . . ..... . 

1943 
J a n . . ... ..... 
F eb ......... 
Mar . .. ... .• • 
April .... . .. . 
May .. .. • . • . 
June ........ 
July .. • . . . . . . 
Au g . . ...• • .. 
Sept . .... . . .. 
Oct . . . ....... 
Nov • . . . ..... 
D ec . . . . .... . 

1944 
Jan •...... .. . 3,975 
Feb ....... . . 3 ,575 
M ar .... ..... 4,750 
April ... . . .. . 7,250 
M ay .. . ... . . 6,546 
June . . ... ... 8,280 
July. 0 . 0 ••• • • 8,506 
A ug . . ... . . .. 10,2:l0 
Sept . .. .. . ... 10,450 
Oct . . . ..... .. 14,006 
Nov . .. ...... 12,68 1 
Dec .. ..... . . 14,636 

1945 
~an ........ . . 17,706 

eb .. ....... 17,714 
Mar .... . .... 23,27 1 
April . . . . . • .. 23,072 
May .. ... . .. 26,937 
June .... . .. . 32,45 1 
J uly ... ...... 45,998 
Aug . . ... .. . . 38,768 

FLYI G FA TS :-\ND FIGURES 

DO MESTIC TRANSPORT OPERATIONS 

AIR TRANSPORT CO MMAND 

U. S. ARMY AIR F ORCES 

July 1942-Augus t 1945 

Sou.rcc: U.S. Arm y Air Forces Offi ce of Statist ical Con t rol 

' T ons Carried Millions Millions 
Millions of of 

of P as- Air-
P a s- Oth er Ton senger plane 

Total sengers M a il Cargo Miles Miles Miles 
--- - - - --- - -- - -----

84, 1951 32,3 171 1201 51,758' 187.3 576. 5 114.0 
--- ------------------

No t Availa ble 14.5 9.7 9.6 
46.4 35 .9 24.6 

40, 11 2 10,490 79 29,543 69.0 253.8 45 .6 

4-1-,083 21,827 4 1 22,2 15 57.4 277. 1 34.2 

1.4 1. 9 1.3 
2.7 2. 1 1.9 
2.2 1.4 1. 5 
3. 1 1.4 1.9 
2.8 1.5 1.6 
2.3 1.4 1.4 

2.7 1. 6 1.5 
No t Availa ble 3.2 2.2 1. 7 

3.9 2.6 1.8 
4.4 3.2 1.9 
4.5 2.3 1.9 

I 4. 4 1.9 1.9 
5.0 2.5 2. 1 
4.8 2.2 2.1 
4 .4 2.9 2.5 
3.5 4.3 2.6 
2.7 4.7 2.4 
2.9 5.5 2.2 

2,382/ 398 7 1,977 3.2 4.5 2.4 
2,395 358 9 2,028, 3.7 8.6 2.8 
2,928 475. 7 2,446 4.8 12.8 3.5 
2,942 725 9 2,208 4.8 15.0 3.3 
2,920 655 8 2,257 5.5 23.0 4.0 
3,423 828 8 2,587 6.0 18.9 3.8 
3,820 850 I 2,969 6.5 23.4 4.6 
3,976 1,025 8 2,943 7.6 29 .7 4.9 
3,734 1,045 6 2,683 7.6 3 1.8 4.6 
4,257 1,400 6 2,85 1 7.6 33.7 4.7 
3,923 1,268 6 2,649 6.5 27.7 3.7 
3,412 1,463 4 1,94? 5.2 24.7 3.3 

4, 100 1,77 1 4 2,325 5.3 23 .8 3.4 
4,146 1,771 4 2,37 1 5.5 l3 .6 3.4 
5,600 2,32 7 5 3,268 7.8 32.4 4.5 
5,323 2,307 5 3,0 11 7.5 3 1.1 4.4 
6,402 2,694 5 3,703 7.6 34.3 4.5 
5,776 3,245 6 2,525 7.0 37. 1 4,1 
7,320 4,600 6 2,714 8.4 46.4 4.9 
5,416 3,112 6 2,298 8.3 48.4 5.0 

' Figures are for J a n. 194'! to Aug. 1945. 

499 

Thou- Percent 
sands Actual 

of to 
H ours Available 
Flown T on Miles 

735.9 
- - -

60.0 
157.5 
298.1 

220.3 

7.9 l 
12.0 0 

9.6 t 
11.6 
10. 1 

8.8 

A 
9.5 v 

10.4 a 
11.6 i 
12.0 1 
12.2 a 
12.6 b 
13.8 1 
14.0 e 
16.2 
17.4 
13.6 49 
14.2 57 

16. 1 56 
18.0 60 
22.2 57 
22.0 65 
26.3 64 
25.6 61 
30.0 56 
3 1. 8 59 
30.3 64 
29.7 61 
24.6 66 
21.5 6 1 

22.9 62 
22.4 69 
28.3 70 
27.9 68 
28. 7 67 
27.1 65 
3 1.3 65 
31.7 60 



soo 

Year Number 
and of Pas-

Month sengers 

Grand 
Total .... 2,626,632 1 

Annually 
1942 
(] u.ly -Dec.) 
1943 ....... 
1944 .... ... 
1945 

1,151,809 

(Jan.-Aug.) 1,474,823 

Mont lzly 
1942 
Ju.ly .. . .. . . 
Aug ... . ... . 
Sept .... ... 
Oct . . . . . ... 
Nov . . ... . . 
Dec .. ...... 

1943 
J a n .... .... 
Feb .. .. . .. . 
Mar .... .. . 
April ..... . 
May .. .. ... 
June .. ..... 
Ju.ly .. .... . 
Aug . . . .. . .. 
Sept .... . . . 
Oct . ....• . . 
Nov ..... . . 
Dec ... . .. .. 

1944 
J an ... .. ... 5 1,658 
F eb ... ... .. 48,122 
Mar. .... . . 49,932' 
April. .. . .. 76,787 
May . . . . . .. 71,706 
June ....... 8 1,811 
July .. .... . 93,332 
Aug . .. . . . .. 115,435 
Sept .... .. . 135,177 
Oct .... . .. . 138,965 
Nov .. . .. .. 140,801 
Dec .. . . .. . . 148,083 

1945 
J an .. .. .... 144,838 
Feb ........ 127,194 
Mar ...... . 159,961 
April ...... 172,578 
May .. . . . .. 220,448 
June ....... 202,688 
Ju.ly . .... .. . 228,936 
Aug ........ 218,180 

FLYING FACTS AND FIGURE S 

F OREIGN TRANSPORT OPERATI O NS 

AIR TRANSP O RT CO MMAND 

U.S. ARMY AIR F O RCES 

July 1942- Augus t 1945 

, 

' 
Tons Ca rried Mil- Mi.!-

Mil- l ions lions 
lions of of 

of Pas~ Air-
P as- Other Ton senger plane 

Total sengers Mail Cargo Miles M iles Miles 
------ - ----- - --

1,323,466 ' 282 ,2681 92,4771 948,7211 2,182. 1 6,360.8 82 1.0 
------ ------ - - -

Not Ava ilable 49.9 148.0 2 1.7 
274.0 847.6 104.0 

535,512 125 ,582 4 1,399 368,53 1 788.5 2, 185.9 295. 1 

787,954 156,686 51,078 580,190 1,069. 7 3,179.3 'W0.2 

5.1 13.8 3.3 
5.4 16.4 2.8 
6.2 15.4 2.9 
9.4 29.1 4.0 

10.7 31.8 4.1 
13.1 41.5 4.6 

Not Av~ilab le 12.8 38.7 5.2 
13.9 42.4 5.8 
17.9 49.3 6.7 
18.9 56.1 6.9 
2 1.1 66.5 7.8 
22 .6 80.3 8.6 
25 .9 77.7 9. 1 
26.0 8 1.3 9.5 
26.6 87. 1 10. 1 
27.7 85.6 10.7 
27.6 88.8 10.7 
33.0 93.8 13.0 

25,876 . 5,378 1,657 18,841 36.4 106.6 13.8 
25,502 5,620 1,778 18, 104 39.2 108.6 14.8 
25,426 5,793 1,927 17,706 43.2 110. 1 15.9 
3 1,140 8,265 . 2,217 20,658 43.9 125.3 16.1 
31,463 8 ,169 3,066 20,228 50.6 138.9 18.6 

. 38,653 8,78 1 3,123 26,749 55.8 147.4 2 1.1 
44,034 10,1 79 3,536 30,319 67.7 · 175.4 26.0 
57,093 12,622 3,790 40,681 80.9 217.7 30.3 
56,203 14,745 3,858 37,600 80 .8 236.1 31.0 
62,834 15,430 4,855 42,549 93.1 270.9 34.6 
70,267 15,156 5,123 49,988 97.7 269.0 36.4 
67 ,021 15,444 6,469 45,108 99.2 . 279.9 36.5 

11>,320 86,011 6,535 63,156 105.8 269.7 40.4 
72,7 17 14,125 5,244 53,348 10_;!. 3 278.5 38.3 

102, 105 16,578 6,072 79,455 123.9 337 .1 46:0 
100,712 17,895 6,269 76,548 134.4 347.0 49.2 
103,518 22,406 6,585 74,527 135.5 379.1 50. 1 
105,577 21,698 6,&25 77,054 147.6 448.2 53.8 
117,318 24,322 6,8,57 86,139 166.7 572.2 62.6 
99,996 23,342 6,691 69,963 153.5 547.5 '59.8 

I Figures are for Jan. 1944 to Aug. 1945. 

Percent 
Ac t ua l to 

Thou- Ava il ab le 
sands Ton Miles 

of 
H ours Out- I n -
Flown bound bound 
--- - -----

4,902.3 
---------

13 1.5 
617.7 

1,755.5 

2,397.6 

20. 1 
17.3 
17. 1 
24.2 N N 
24.7 0 0 
28. 1 t t 

3 1.5 A A 
35.2 v v 
40.4 a a 
40.9 i i 
46.5 I I 
51.0 a a 
53.8 b b 

. 55.6 I I 
58.4 e e 
64.0 
63.6 
76.8 

81.4 91 65 
88. 1 94 61 
9 1.9 92 60 
,95.1 92 63 

111.6 9 1 6 1 
125.0 92 50 
152.4 92 49 
179.1 91 57 
184.4 92 48 
207.9 90 51 
2 16.0 92 47 
222.6 92 48 

245.8 92 42 
239.4 91 42 
286. 1 92 43 
302.7 90 42 
302.7 85 45 
313.8 84 45 
361.7 78 48 
345.4 NA NA 



FLYI G FACTS I D 'FIGURES 

INDIA-CHINA OPERATIONS 

AIR TRANSPORT COMMAND 

U. S. ARMY AIR FORCES 

(Over the Hump) 

J anua r y 1943-August 1945 

Source : U.S. Army Air F orces Office of Statistical Con trol 

Tons of Cn.rgo 
Ca rried E astbou nd 

. 'um· 
Year ber 
and of 

M onth Gaso- Trips 
Total line O th er Flown 

a nd Cargo East-
Oil bound 

--- - - - ---
G r11nd 

T o t al .. . 685,304 392,362 292,942 156,9ii' 
- -------- ---

A m m ally 
1943 ..... . 52,366 26,421 29,945 3,1 38' 
1944 . . .. . . 231, 219 136,476 94,743 54,926 
1945 
U a n-Aug) 40f,7 19 229,4-65 172,254 98,9 13 

Monthly 
1943 
J an . . .. . . . 1,263 600 663 
F eb . . . .. . . 2,855 1,149 1,706 
M a r . . ... . 2,278 760 . 1,518 
Ap r il. . . . . 1,9 10 171 1,133 
M a y . . .. . 2,334 1,522 81 2 
June ... .. 2,382 1,5 18 864 
July . .. . . . 3,45 1 1,856 1,595 
A ug . .. . . . 4,447 2 ,606 1,841 
Sept . . .... 5, 125 3,640 1,485 
Oct . . .. . . . 7,240 . 3,701 3,539 
Nov .. .. . . 6 ,49 1 3,477 3,014 
D ec . . . . .. . 12,590 4,8 15 7,775 3,138 

1944 
J a n . ...... 13,399 3 ,673 9,726 3,166 
F eb . ...... 12,920 5,089 7,831 3,035 
M a r .... . . 9,587 6,761 2,826 2,27 1 
April. .. . . 11 ,555 6,631 4,924 2,617 
May .. . . . 11,383 5,688 5,695 2,663 
June . .. . . 15,845 11,792 4,053 3,702 
July . .. .. . 18,975 11 ,873 7,102 4,43 1 
Aug .. . . . . 23,676 12,950 10,726 5,600 
Sept .. . .. . 22 ,315 13,461 8,854 5,680 
Oct . ... . . . 24,7 15 18,463 6,252 5,879 
Nov ..... . 34,914 21,309 13,605 8,270 
Dec . ... . . . 31,935 18,786 13,149 7,612 

1945 
J an . ... . . . 44,099 28,760 15,339 10,817 
Feb ...... . 40,677 22,150 18,527 10,194 
Mar ... . .. 46,545 22,937 23,608 11,346 
April. . , . . 44,254 22,047 22,207 10,776 
May ..... 46,394 25,483 20,911 11,196 
June ... . . 55,386 35,166 20,220 13,194 
July . ... . . 71,042 39,629 31,413 17,204 
Aug .. . . .. 53,322 33,293 20,029 14,186 

' F igures for D ec. 1943 to Aug. 1945. 
• Figures for D ec. 1943 _only. 

Assigned T ons 
Airp lan es Carried Trips 

P er- P er P er P e r P er 
Aver- cent Air- Air- Air- Air-
age in plan e plan e plane plane 

Num- Serv· As- in As- in 
ber ice s igned Serv- signed Serv-

ice ice 
- - - - - ----------

----------- --

' 

N ot Ava ilable 

165 57 76 134 19 33 

180 6 1 74 123 18 29 
195 66 66 100 16 24 
164 58 59 101 14 24 
153 49 76 153 17 35 
166 49 69 14 1 16 33 
148 71 107 152 25 35 
147 74 129 176 30 4 1 
172 79 138 174 33 4 1 
187 78 119 154 30· 39 
199 84 124 148 29 35 
285 82 123 149 29 35 
318 . 60 100 167 24 40 

368 67 120 180 29 44 
4 11 66 99 150 25 37 
421 69 111 160 27 39 
405 67 109 163 27 40 
404 66 ,11 5 173 28 42 
513 71 108 153 26 36 
640 NA 111 NA 27 NA 
624 NA 85 NA 23 NA 

sor 

Air planes 
Lost 

Per-
cent Per 

of 1,000 
Num- Air- Trips 
ber pla nes E a st-

As- bound 
s igned 

------
373' 
------

20' 
184 

169 

20 12 6 

26 14 8 
16 8 5 
12 7 5 
2 1 1 

12 7 5 
14 10 4 
16 11 4 
15 9 3 
16 9 3 
20 10 3 
17 6 2 
18 6 2 

17 5 2 
21 5 2 
32 8 3 
22 5 2 
22 5 2 
23 5 2 
20 3 1 
12 2 1 



/ 

502 FLYI G ·!<ACTS . ND FIGUh.ES 

FERRYING OPERATIONS BY 
AIR TRANSPORT COMMAND 

U. S. ARMY AIR FORCES 
J anuary 1942-Augu st 1945 

Source: U .S. Arm y Air Forces O ffic e of Stat istical Control 

B ecau se a n a irpla ne c a n b e d eli vered domestical! y, pi ck ed up again, and t h en d elivered to a fo re ign desti
nation, it may be includ ed in both domes tic a nd fo re ig n deliverie s . 

TOTAL DOMESTIC I NTER NATIO NAL 

Year Thou- Thou- Thou- T hou- Thou- Thou-
and Plane sand s sands Pla nes Plane sands sand s Pla nes Plane sa nds sands Pla nes 

Month D eliv - Mi. H rs . L ost D eli v- Mi. H rs . Lost Deliv- Mi . Hrs. L ost 
cries Flown Flown cries:!: Flown Flown cries Flown Flown 

- - - --------- --- - -- - -- --- - ----- ---
Grand T otal . 268 ,905 616,348 3 ,98 1 1,0! 33 2 19,1 44 286 ,786 1,933 4 19' 49,76 1 329,562 2,048 594' 

--- - - - - - - - -- --------------- ------ - --
A mmally 
19 <~2 .. . . . . 30,395 57,9 13 422 84' 26,805 38 ,027 298 16 3 ,590 19,886 124 68• 
1943 ... . . .. . 72,316 150,01 5 999 402 59,586 80,065 562 147 12,730 69,950 437 255 
1944 . . . . .. . . 
1945 

108 ,653 254,2 19 1,615 368 85,60 1 107,994 691~ 156 23,05 2 146,225 92 1 2 12 

(Jan.-Aug.) .. 57,541 154,201 945 159 47, 152 60,700 379 100 10,389 93,501 566 59 

lV/ o,.tlzly 
1942 
J a n . ... . . . . . 926 1,569 12 NA 896 1,250 10 NA 30 319 2 NA 
F eb .... 1,707 2,903 19 N A 1,661 2,395 16 NA 46 508 3 NA 
tvl a r . . .. . . . . . 2,726 3,8 15 29 N A 2,650 3,380 26 NA 76 435 3 NA 
April. . . .. 2,107 3,256 26 NA 1,995 2,624 22 NA 11 2 632 4 NA 
May. . . . . . 2,626 4,839 46 NA 2,43 1 3 ,28 1 36 NA 195 1,558 10 NA 
June. .. 2,644 4,206 31 NA 2,471 3 ,144 24 NA 173 1,062 7 NA 
Jul y .. .. . . . . 2.347 4,701 34 2 1 2,070 3,287 25 - 277 1,4 14 9 21 
Au g .. . . 3 ,101 6,458 49 7 2, 495 3 ,193 29 1 606 3,265 20 6 
Sept .. ... . 3,054 6,000 37 10 2,597 4 ,186 26 3 457 1,8 14 11 7 
Oct .. ... ... . 2,870 6,312 44 10 2,236 3,230 25 4 634 3,082 19 6 
Nov ... 2,950 6,588 45 16 2,499 4,062 29 4 451 2,526 16 12 
D ec . . 3,33 7 7,266 50 20 2,804 3,995 30 4 533 3,271 20 16 

1943 
J an . .... 4,026 7, 182 50 22 3 ,522 4,566 3<[ - 7 504 2,6 16 16 15 
Feb .... ·· ·· · 4,275 8,743 57 29 3 ,730 5,272 35 12 545 3,471 22 17 
M ar ... . 5,187 12,201 78 48 4,362 5,912 39 14 825 6,289 39 34 
Apr il .. . . . . 5,505 12,941 82 41 4,409 6, 109 39 10 1,096 6,832 43 31 
May . . . . . . 5,955 15,793 105 4 1 4,455 5,981 44 12 1,500 9,812 61 29 
J une. . . . .... 6,409 13,869 93 52 4,863 6 ,399 46 15 1,546 7,470 4 7 37 
July. ... .. 6,614 11,703 8 1 24 5,407 6,420 48 5 1,207 5,283 33 19 
A ug . . . . 5,868 11,34 1 so 16 4 ,857 6,806 52 7 1,011 4,535 28 9 
Sept. ..... 5,8ro 10,642 75 28 4,860 6,639 50 17 950 4,003 25 11 
Oct .. .. . . . . . 8, 127 14,470 93 33 6,925 9,372 61 18 1,202 5,098 32 15 
Nov .. . . .. . . . 7,275 14,395 95 27 6,234 8,5 71 59 17 1,041 5,824 36 10 
D ec . . . . . . . 7,265 16,735 110 4 ! 5,962 8 ,01 8 55 13 1,303 8,717 55 28 

1944 
J a n . .. • • •I • 8,40 ! 23,192 142 36 6,640 10,196 61 14 1,761 12,996 8 1 22 
Feb .. .. . . 8,011 22,0 23 137 37 6,274 8,989 56 13 1, 737 13,034 8 1 24 
Mar . . . . . ... 10,059 30,756 190 54 7,621 10,917 66 20 2,438 19,839 124 34 
April. .. 10,045 29,1 50 184 37 7,456 9,650 62 10 2,589 19,500 122 27 
May. . . 9,512 27,275 183 33 6,989 9,250 70 9 2,5 23 18,025 113 24 
Jun e . . . .. .. . 8,425 16,957 II! 29 6,812 8,250 57 12 1,61 3 8 ,707 54 17 
Jul y ... . . '. 10,432 21,311 128 30 8,055 9,750 56 18 2, 377 11,561 72 12 
Aug . . 10,919 22,01£ 136 29 8,729 10,150 62 14 2,190 11,868 74 15 
Sept .. ... 10,766 16,184 11 8 23 9,201 10,067 73 17 1,565 6,117 45 6 
Oct ... . . . . . . 8,724 17,089 109 19 7,106 8,375 55 12 1,618 8,714 54 7 

ov ... . ... . . 7,079 14,968 95 21 5,687 6,400 38 6 1,392 8,568 57 15 
Dec .... .... 6,280 13,296 82 20 5,031 6,000 38 11 1,249 7,296 44 9 

1945 
Jan . . ·•· 7,882 17,045 99 2 1 6,255 7,700 44 10 1,627 9,345 ~~ ' 11 
F eb ... 6,303 16,803 96 33 4,734 6,000 3 7 22 1,569 10,803 11 
Mar ... .... . 8,047 19,060 11 4 23 6,215 8,200 51 16 1,832 10,860 63 7 
April .. ..... . 7,491 18 ,028 100 10 5,882 8 ,100' 44 4 1,609 9,928 56 6 
May . . .. 7,643 19,750 114 13 ' 6,354 8,5005 49 10 1,289 11,250 65 3 
June . 8,65 1 25, 165 177 21 7,537 9,200' 59 14 1, 11 4 15,965 118 7 
July. ... 7,441 26,653 167 20 6,502 8 ,200' 63 10 939 18,453 104 10 
Aug .. ... . . . 4,083 11,697 78 18 3,673 4,800' 32 14 410 6,897 46 4 

1 H ours flown in airpla n es returning to Continenta l U.S. not included prior to Sept. 1944. 'Includes only 
d eliveri es to fina l domestic d estinations. E xcluded are deliveries to modification center s a nd install a tion points. 
' Figures are for Ju ly 1942 to Aug. 1945. 'Figures a r e fo r Jul y to Dec. 1942. 'Estima t ed. 



FLYIN FACT . N D FI GURE 

OFF TO A 

~-~S~ 
in a dependable Douglas DC-6 ... the 

luxury airliner based on ~illions of flying 

hours 'transporting 80% of our airborne 

men, munitions and wounded, plus Douglas' 

years of prior experience building 80% of 

all air transports. 

GREATEST NAME IN AVIATION 

DOUGLAS DC·& 
Sister Ship of the Famous C-54 Combat Air Transport 

503 



504 FLYING FACTS AND F I GURES 

SUMMARY OF AIR CARRIER OPERATIO N S 

Air Lines in the United States 

Compiled by the Office of Avia tion Informa tion, Civil Aeronautics Adminis trat ion 

Calendar Years 

Planes R eve11ue T otal Total Express Mail 
Oper- in Miles P assengers P asse11ger Carried TOit-Mitcs 

Yea.r alors Seroir.e Flown Carr·ied Miles Flown ( pouttds ) Flown' 

1926 . .. .. II N .A. 4,258.771 5.78 2 N.A. 3 ,555 N.A. 
1927 ... .. 16 N .A. 5.779,863 8,661 N.A. 45,859 ~.A . 
1928 ... . . 31 268 10,400,239 47,840 N.A. 2 [0,404 .A. · 
1929 . .. .. 34 442 22,380,020 I59,7 5I N.A. 249,634 N.A. 
1930 ... . . ' 38 497 31,992,634 374 .935 84,01 4,57 2 359.523 N. A. 
I93 1 .. .. . 35 490 42, 7 55.417 469,98I 106,442 ,3 7 5 788,059 J 1 1 4 0 ,2 0 5 
1932 ..... 29 456 45,606,354 474,279 I 2 7 ,038, 798 110JJ ,Qi0 2, 701,1 2 5 
193J ..... 2I 408 48,77I,553 493. 141 I 73,492, I 19 1 1 5 10, 2 15 2,567,949 
!934 · ... . 22 4!7 40,955,396 461,743 r8 7,858, 629 2, !33, 191 2,461,41 I 
1935- . ... 23 356 55,380,353 746,946 3 I.3.905, 508 3,822,397 4 ,I32,708 
1936 . .... 2I 272 63, 777, 226 l 10 2 0 1QJ I 435.740,253 6,958.777 5.74 I,436 
1937 ..... 17 282 66,071,507 1,102, 707 476,6o3,165 7, I 27,369 6,698,230 
1938 ..... IS 253 69,668,827' . 1,343.427 557.719,268 7.335 .967 7,422,86o 
1939· . . .. 17 265 82,5 71 ,523 I,876,05I 749.787,096 9,514,229 8, 584,89 1 
1940 ..... r6 358 108,8oo.436 2,959.480 1,147.444.948 I 2,506, I 76 I0,035,638 
1941 ..... 17 359 I 33 ,022,679 4,060,545 1,491, 734,671 19,209,67 1 12,900,405 
1942 . ... . 16 179 I 10, 102,86o 3.551,833 1,481,976,329 39.968,785 21,o66,627 
I943 .. · .. r6 194 103,601,44.3 3.454,040 1,642,596,640 57.543 .591 35.927,042 
1944· .... 16 279 142,234,034 4,668,466 2, 264,282.453 66,orr,669 50,922,0I 6 
1945· .... 17 4Il 214,959,855 7,502,53 8 3 ,500,102,057 83,024,000 64,955.466 

N.A.: Not available. 
1 Mail ton-mi les flown are for domesti c se rvices and Hawaiian Air lines, Ltd., wh ich com

pany holds a domes tic air mai l contract. 

STATUS OF AIR CARRIER OPERATIONS 

Compiled by Office of Avia tion Information, Civil Aeronautics Administration 

January I, 1946 
I 

Miles of Airways Operated ..... . . . . . ......... . ..... . ... , ..... . , .. . . . . 
With U. S. Mail. .. .. . . ... .... . . . ........ . ..... . . .. .......... .. . 
With Passengers .. . . .. . ....... ... .. .. .' .•.. . . . . . . . . . . .... .. . ... .. 
With E xpress ... .. ... . . ... .. ... . . ... ... . . .... . ..... . . .... .. .. . . . 

51,433 
50,505 
51.433 

Airplane Miles Scheduled Daily (Average) . .. .. . . . . .. .. .. . ....... . . ... . 
With U. S. Mail ...... . . . ..... ...... . . . ....... . .. .. . .. . . . .. . . . . . 
With Passengers ... .. . . ..... . ... . . . .. .. . .. . . . ... . . ... .. .... . . .. . 
With Express . .. . . ... . . .. . ..... .. .... . .... . . ... ..... ... . ....... . 

71.3,682 
667,670 
713,682 

Number of Services in Operation . .. . .... . .. . . . ..... . ...... . . . ...... • .. 
W ith U. S. Mail . . . . .. ..... . . .. . . ..... .. . . . .. ... . . . . . . . . . . . .... . 
With Passengers ... . .. . ... . ... . .. . . . , . .. .. . . . : . .... .. .. .. . . . . .. . 
With Express . . .. .. .. . . .. ... .. . . .. . .. . .. .. . .......... . . .. . ..... . 

258 
242 
258 

Number of Domestic Air Carr iers ...... . . . . . . ... . .... . . . . ... . . .... . .. . 

5 I,433 

713,682 

258 

17 



FLYING FACTS A D FIGURES 

Tla• Boeing Stra·tocrulser

laeorporatlng all "'• aerodynamic 

advaDcemeats prov~d Ia the 

1·29 Supttrfortf'en-brlags to 

air tran·l the same skill oad 

etperience In research, de·slgn, 

angiaeer1ng o-:-d monaf'acturc 

that gave .Amerlc.a the 8·29, tlte 

staunch 8·17 Flying Fort,....ss, 

tbe oceaa .. spaanlng Clippers. 

tho StrotoliaeN' attd other 

great Boeing airplanes • 

sos 

.. Iaiit by loelag,'" It's boand to fead. 



so6 FLYING FACTS AND FIG ~RES 

MONTHLY AIR CARRIER OPERATIONS 

Domestic Air Lines in the United Sta tes 

Compiled by the Office of Aviation Informat ion , Civil Aeronautics Ad minis tration 

Reve~tu e Total 
Mites P assengers 

1943 Flow" 

January . . ... . ... . 7,5o8,26o 
Febr uary . . . . . . . . . 7,585,465 
March . .. . . . . . . . . 8, 126,495 
April. . . . . . . . ... .. 8,288,177 
May ...... . ... . . . 8,3I4,154 
June ....... . ... . . 8,410,461 
July .... . .... .... 8,88o,864 
August . . ... .. . ... 9,303,103 
September ... . .... 9,2 I4,834 
October .......... 9,510,543 
November ... . . ... 9,3o7,s8s 
December .. . . . ... 9,151 ,50 2 

Total ....... . 103,601,443 

1944 

J anuary ... •• .. . . . 9.342,804 
February . ... . . ... 8,507,500 
March .... . ...... 9,505,470 
Apri l. ... . .... : . . . 9 ,902,042 
May . . .. . ... . . . . . 1 1,219,214 
J une . . . ...... ... . n,674,r88 
July ... .......... I2,769,I99 
August . . ... .. . . . . I3,555,054 
September .... .. . . 13,569,602 
October .. . . . . . . .. 14.595.700 
November. ... .. . . I3,942,022 
December .. .. .... I3 ,651,239 

Total. .... . . . 142, 234,034 

1945 

J anuary .. . . .. . ... 14,294,179 
February .. . ... ... I 2,989,154 
March . . . .. . . . . . . 16,136,567 
April. .. ........ . 15,969,098 
May .. .. .. . . ... • . 17,6o6,790 
J une ... . ...... . .. 18,041,644 
July . .. .... . . . • .. 19,409,918 
August. .... .. .. .. 20,238,043 
September ........ 19,643,629 
October ... . ...... 2o,887,773 
November . .... ... 20,103,236 
December .. . ..... I9,639,824 ~ 

Total. .. . .. 214,959,855 

I Revenue and non~revenue. 
2 I ncludes Hawaiian Air Lines, L t d. 
3 Preliminary Post Office data. 

Carried' 

208,380 
233,049 
265 , 175 
280,9I3 
282, 103 
29?.760 
320 ,096 
338,059 
3 21,616 
3 22 , 0~9 

30I ,253 
283 ,537 

3.454,040 

285,283 
260,754 
293.523 
318,56o 
369,649 
389,123 
44I,34I 
476,8o8 
464,536 
497,664 
455.907 
4I5,3I8 

4,668,466 

430, II5 
401,563 
532,286 
543.7 55 
612,912 
659,86I 
713,382 
753,147 
7I4,562 
770,190 
723,247 
647.518 

7,502,538 

4 Estimated from CAB 278o repor ts . 

Total M ail Express 
Passe~tger To1.-M iles' Tons 

M iles Ca rried 

IOI ,4 I0,602 2,328,99 1 t,8 11 
I IO,Q82,55 I 2,463, 504 1,824 
124 ,256,467 2,698,820 2, 160 
132,984,5J1 2,864,33 5 2,408 
IJ3, 266,615 2, 7 54.976 2,275 
140,745.710 2,775.542 2,4 17 
J 50,01 3,387 3,o14,585 2,63 1 
156,873 ,45 7 3 ,196,498 2,668 
153,980,3 14 3,177,22 5 2,692 
155,855,938 3,420,899 2,585 
145,104,815 3.487,803 2,555 
IJ 7, 122,253 3. 743.864 2,746 

I,642,596,64o 35.92 7,042 28,77 2 

14I,474,106 3,522,323 2,459 
I 25,088,62 I 3,293.362 2,039 
142,834, 165 3,669,378 2,388 
155;159,35 1 3,504,624 2,161 
18I ,OJ8,02J 4 ,039,027 2,268 
I93 ,288, 705 4,I89,537 2,666 
211,703,804 4.335.708 2,878 
227,350,700 4,803,3 7 I 3,365 
225,471 ,943 4,622,430 3,0 75 
239,022,033 4,896,oo8 3,381 
2I7,338,262 4. 776,201 3, 10 I 
204,51-2,740 5,2 70 ,047 3,224 

2,264,282,45j 50,922,016 33,005 

' 

2o9,288,93I 5,042, 108 3 ,423 
190,324,414 4,763,253 3,407 
251,170,561 5,843,6273 4,314 
256,892,3 72 5.371,6663 3,858 
289,846,496 5,922,1963 4,154 
306,872,654 5.998,2623 3,987 
33 1,639, 158 5,926,6784 3,839 
343,928,3 Io 6,or9,2304 3.3 55 
329,276,363 5,598,992' 2,469 
353.526,547 5.467,9704 3,015 
328, 599,828 4,6oo,384' 2,555 
308,736.423 4,401,1004 3,136 

3,5oo, 102,057 64,955.466 41,512 
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Here ... ancl on the vvayl 

• Consolidated Vultee builds many types of 
planes: Light personal planes such as the new 
Stinson Yoyager 150 ... corporation executi ve 
planes ... a irliners such as the Convair 240, with j et-exhaust auxiliary 
propulsion ... giant long-range transports such as the 200-passenger 
Convair 37 .· .. and revolutionary new types of planes for the 
Army and Navy. 

CONSOliDATED VUlTEE AIRCRAfT CORPORATION 
San Diego, California • Downey, California • Wayne, Michigan (Stinson Division) 

Fort Worth, Texas • Nashville, Tennessee 



so8 FLYING FACTS \ND F IGURES 

UNITED STATES AIR TRANSPORT ROUTES 
J anuary I, I 946 

Compiled by Information and Statistics Service, Civil Aeronautics Administration 

Total Domestic Routes . .. .... 5I,433 miles Express Service . ... .. . .. . ... . SI .433 miles 
Mail Service . .. ....... ...... 5 I,433 miles Passenger Service. . . . . . . . . . . . 50,505 miles 

Domestic Routes 

ALL AMERICAN AVIATION , I NC. 

Pittsburgh-Huntington via Elkins and Charleston .... . . . 
Pittsburgh-Huntington via Parkersburg . .. ..... .. . . .. . . 
Pittsburgh-Philadelphia ... ... .... .. . .. . . . . .......... . 
Pittsburgh-Williamsport. . .. .......... .. ............ . 
Pittsburgh-Jamestown . ....... . ..... . ... . . .... .. ... . . 

AMERICAN AIRLINES , I NC. 

Boston-New York . .. . .... . . . .............. . ... ... .. . 
Boston-New York via Hartford and/or Bridgeport. . ... . 
Boston-New York via Providence ... .... . .... . . ...... . 
Boston-New York via Springfield . .. .. .. . . . . ........ . . 
Boston-New York via Providence and Hartford ...... . . . 
Hartford-New York ....... . .... . . . ... ........... . . . . 
Providence-New York ..... . ............... . .... .... . 
New York-Washington . ................. . . . . . ...... . 
New York-Los Angeles ... . . ........................ . 
Washington-Los Angeles via Nashville and El Paso . . .. . 
Washington-Los Angeles via Knoxville . ... . ... . .... . .. . 
Washington-Los Angeles via Memphis and Dallas ...... . 
Washington-Los Angeles via El Paso . .. .... .. . . ...... . 
Washington-Los Angeles via Knoxville and Nashville . . . . 
Washington-Los Angeles via Memphis and San-Diego .. . 
Nashville-Memphis .......... .. ....... ..... ... . .... . . 
Nashville-Los Angeles ..... . . . ...... : . . . . . . .... ... .. . 
El Paso-Los Angeles ...... .. . ... .. ... .... . . ...... . . . . 
El Paso-Los Angeles via Douglas . ..... .. . . ....... .. . . . 
Dallas or Ft. Worth-El Paso .. . . . . . ... . ........ ..... . 
Tulsa-El Paso . .. . ... . . . . .. .... .. .. . ... . . ..... .... . . 
Oklahoma City-El Paso ..... ... .. .. ................. . 
New York-Chicago (direct) ...... . .. ... ...... .. ...... . 
New York-Chicago via Detroit . . ..... . ..... ...... .. . . 
New York-Chicago via Detroit and Buffalo .. .... ... . . . 
New York-Detroit ..... . ............. .. ........ .... . 
New York-Buffalo ........ . . .. ... . . ... . ... ... . . .. .. . 
New York-Cleveland . . .... ... . . . ... ...... . . . .. . . . .. . 
Windsor-Chicago ... . ..... .. . .. . . . . . . ... ........ ... . . 
Chicago-Detroit. . . . . . . . .. . .. . . ......... .. ... ... ... . 
Chicago-Tulsa . ... ... . . . . .. .. . . ....... . ........ . . . . . 
Chicago-Oklahoma City .. .. ... .... . . . . .. . ... . . ..... . 
Chicago-Ft. Worth ..... . .... ... . .... . . .. . ... . . ..... . 
Tulsa-Oklahoma City . . .... .. . . ... .. . . . .. .. . . . . · .. ... . 
Chicago-Washington . ... . ... . . . .. . ..... .. ......... . . 
Cleveland-Nashville .......... . .. . . . . . . .......... ... . 
Ft. Worth-San Antonio ....... . .. ..... .. ... .• . ....... 
Buffalo-To_ronto ....... . ..... . . . ... . ........... ... . . 

B RANIFF A IRWAYS , I NC. 

Chicago-Nuevo Laredo .... . .... . ...... . . . .. . ... . . . . . 
Chicago-Dallas via Kansas Cj ty . .... . .. ... .. .. .. ... . . 
Chicago-Dallas via Oklahoma City .. .. . .... . . . . .. .. .. . 
Chicago-Dallas via Wichita .. ... . . . .. ... . . . .. .. . ... . . 
Denver-Dallas via Oklahoma City . .. . .. . . . . .. .. .. . . . . 
D enver-Dallas .............. . ....... . . . . . . .. ..... . . . 
Dallas-Amarillo via Lubbock ....... .. ......... . .. . .. . 
D allas-Amarillo via Wichita Falls ......... .. . .... . ... . 
Dallas-Brownsville . ... ... . . . . .. . .... . . . . . .. ... ..... . 

Ai rway 
Mi les 

Type 
of 

Service 

333 ME 
338 ME 
398 ME 
20 2 ME 
178 ME 

I84 
r 86 
192 
208 
204 
92 

I43 
21 5 

2,678 
2,465 
2,53 6 
2,466 
2,514 
2,488 
2,566 

200 
I,93 I 

734 
823 
ss6 
675 
564 
724 
734 
760 
760 
328 
52 I 
257 
248 
6o2 
723 
928 
III 

665 
499 
259 

69 

1,265 
857 
9I7 
945 
784 
702 
405 
340 
5~3 

MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
ME 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
"MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
ME 
MPE 
MPE 
MPE; 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 

MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 

Daily 
Schedule 
(round 
trips) 

2 
2 

2 

2 
2 

2I 

3 

I 

3 
I 

2 

I 

IY, 
8Y, 
I 

3 

I 

I 

4 
2 

4 
3 
I 

3 

2 
2 
2 

2 

I 

Da ily 
Mileage 

1,332 
1,352 
1,59 2 

8o8 
71 2 

6,072 
r ,674 
1,53 6 

416 
408 
t 84 
286 

9,030 
5.356 

I4,790 
5,07 2 
4.932 

I5,08.j 
4.976 

10,264 
400 

7,724 
6,6o6 

823 
2,224 

1,350 
I,l2 8 
I, 448 
2,20 2 

12,9 2 0 
I,$20 
I,968 
1,042 

514 
992 

1,204 

I,446 
7,424 

444 
5,320 
2,994 

5I 8 
414 

2,530 
3.428 
3,668 
3 ,780 
I,568 
2,8o8 

8Io 
68o 

I,o86 



FLYING FACTS AND FIGURES 

New Martin ·Transports 

Being Built . 

for the Airlines 

Combining luxurious comfort, high speed and low 
operating costs, new Ma'rtin transports will soon be 
entering service on the: world's airways. With hun
dreds of these airliners on order, and with other 
important developments in the making, Martin sets 
the pace: in !=ommercial aviation! THE GLENN L. 
MARTIN CO., BALTIMORE 3, MD. 

~ .. 
WJmlt/Olfn/•Wt @Al""'-Jr ~ 1S109 

\ 
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U" i led S tales Air Transport R outes (Janua ry 1 , 1946)-Cont inued 

D omestic Routes 

BRANIFF AIRWAYS, INc.-Cont. 

Airway 
l'vl iles 

T ype 
of 

Service 

D allas-Galveston .......... . . . .. . . ....... .. .. . 
Dallas-Galveston via \\ aco .. . .. .. ... . ....... . . .. .... . 
Dallas-T ulsa . . . . . . . . . . . . . . . . . . . . . . . . ......... . . . 
D allas-Corpus Christi . .. . .. ... .. .. .... . . ...... . . . . . . 
Dallas-Corpus Christi via Waco and H ouston .... . .. . . . . 
Dallas-San Antonio via Waco ........... .. ..... . ... . . . 
Dallas-San Antonio v ia Austin and H ouston ... . .... . . . . 
Dallas-San Anton io via Aust in ............ . ....... .. . . 
M emphis-Amarillo . ....... . . . . . . ... ... . 

279 MPE 
343 M PE 
292 M PE 
4 15 l\JPE 
626 l\ !PE 
28 r M P E 
463 M P E 
255 MPE 
708 M PE 

CHICAGO & 0 "THERN AIRLINES, INC. 

Chicago-H ouston . . . . . 
Chicago-Houston v ia Li tlle Rock ... 
Chicago-New Orleans .. ..... . . . . . . . . . .. . . . .. . . . 
Detroit-Houston . . .. .. . .. . ....... .... . . ... . . . . . . . . . . 
D etroit -New Orleans. . . . . . . . . . . . . . ... . . . 
Chicago-St. Louis (direct ) . . .. .. .. . ... . ... . . ... . 
Chicago-St. Louis via Peoria ... . . . .... . . . . ... . ... . . . 
Detroit-Memphis .... .. ......... . . .. ... .. . .. . ... . .. . 
Detroit-Evansvi lle. . . . . . . . . . . . . . . . . . . . . .. . . . 
Chicago-Memphis . ..... . ..... . . ..... .. .. . .. . . . . . . .. . 

CONTINENTAL AiR LLNES, I NC. 

994 
1,038 

857 
1,164 

992 
2 51 
311 
649 
396 
s o8 

Denver-Kansas City . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 592 
D enver-Kansas City via Hutchinson . . . . . . .... . . . .. . . . 553 
D enver-Tulsa .. ... . ... . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 694 
D enver-Albuquerque . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 350 
D enver-Albuquerque via Santa Fe . . . . . . . . . . . . . . . . . . . . 394 
Albuquerque-San Antonio via E l Paso .. . .. .. . . .. ..... . 740 
Albuquerque-San Antonio via Big Spr ing. . . . . . . . . . . . . . r ,oo5 
Albuquerque-San Antonio via H obbs. . . . . . . . . . . . . . 632 
Albuquerque-EI Paso (direct).... . . . . . . . . . . . . . . . . . 224 
E l Paso-San Antonio ·(direct) ...... . . . . . . . . . . . . . . 498 
E l Paso-San Antonio via Hobbs . ..... . . . . . . . . . . . 556 

D ELTA Arn CORPORATION 

Chicago-Miami via At lanta .. . . . . . .. . .... . . .... . . . .. . 
Chicago-Miami via Asheville . . . . .. . . . . . .... . . .. . . ... . 
At lanta-Ft. Worth .. . . . . . . . . . .. . ....... . ... . . ... . .. . 
Atlanta-Ft. Worth via Merid ian .... . . . .. . . . ... .. .. . . . 
Cincinnati-Atlanta (direct) . . . ...... . .. . . . . ... .. . . . .. . 
Cincinnati-Atlanta via Knoxville ........ .. .... .. . . . . . . 
Ft. Wor th-New Orleans ... .. .. . . .. . .. . . .... . . ..... . . . 
F t. Worth-New Orleans via Shreveport. . . .... . . • .. .. .. . 
Atlanta-Savannah .... . . . . . .. . .... .. ... . . ... . . .. . . .. . 
Atlanta-Charleston .. . . .. . .. ... . . . ... . .. .. .... . . . . . . . 

E ASTERN AIR LINES, I NC. 

Boston-New York . . .. .. .. ... . . .. .. .. . . . . ... ... . .. . . . 
New York-Miami via J acksonville .. . .. . ...... .. . . . . . . 
New York-Miami v ia Columbia or Charleston . . . . . . . . . . 
New York-Miami via Atlanta .. . . .. ........... . .... . . 
New York-Miami via Tallahassee . . . . . .. . . . . ... . .... . . 
New York-M iami . ... . . .. .. .. ..... . . .. . . . . . .... . .. . . 
New York-J acksonville . . . . .. . .. . . . ... . . .. . . . .. . . . . . . 
Atlanta-J acksonville . . . .. . . .. .. .. ..... . .. . . . .. ... . .. . 
Atlanta-Miami . . . . .. . .... . . .......... .... . .. . . . . . . . 
Atlanta-Miami via Macon . . . . . .. . . . . ........ . . .. ... . 
Atlanta-Miami via West Palm Beach .. . . . . .. .. ... . . .. . 
New York-Washington (direct) ... . . .. ... . . ... . . . ... . . 

1,327 
1,292 

77 2 
783 
3 77 
380 
478 
497 
25 I 
301 

184 
1,188 
1 , 2 23 
1,488 
1,401 
r ,r 85 

855 
277 
6o8 
762 
6r6 
215 

M P E 
MPE 
M PE 
MPE 
M PE 
M P E 
MPE 
M PE 
MPE 
MPE 

M PE 
:tvfPE 
MPE 
M PE 
MPE 
MPE 
MPE 
M PE 
M P E 
MPE 
MPE 

MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
lVIPE 
MPE 

MPE 
MPE 
MPE 
MPE 
MPE 
ME 
MPE 
MPE 
MPE 
MPE 
MPE 
M PE-

D aily I 
Schedule D aily 

(round Mileage 
t ri ps) 

3 

I 

rY, 
rY, 
I 
y, 
y, 

I 

4 
2 
y, 

2;/, 

3 

7 
5 
2 

2 

3 
I 

I 
II;/, 

83 7 
343 
584". 

2,07 5 
626 
562 
463 
255 

1,4 16 

1,988 
4, 152 
5, 142 
2,328 
1,984 

502 
622 

1,298 
792 

1,016 

1,184. 
2,21 2 

1,388 
t,os o 
1,182 
1,480 
t ,oos 

632 
448 
498 
556 

2,654 
2,584 
6,176 
3 ,1 32 

377 
1,900 

956 
2,982 
1,004 
I ,204 

2,576 
n ,88o 
4,89 2 
2,976 
5,604 
2,370 
I,7IQ 

554 
3.648 
I,524 
I ,232 
4.945 
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IN bottle skies, Republic's famed Army Air Force fighter-bomber, 

the P-47 Thunderbolt, established enviable records for speed, en-

durance, and combat, and from that exacting experience has come 

Republic's leadership in aviation . 

FOR the lessons learned in combat flying and their engineering 

translation hove been interpreted into practical values to make the 

Republic plane that will serve you, o. revolutionary advance . .. 

for safety, comfort, and performance. 

THE Republic Roinbo~ will be the fastest luxury airliner in the 

world. In the personal plane field , the Seabee amphibian promises 

new standards for performance and versatility, and the new planes 

now in advanced stages of development for the Army Air Forces 

hove the some inherent qualities of ruggedness and performance 

which typify all Republic's products. 

R.EPVBLKC 0 AVI:ATI:O:N 
CORPORATION 

Formlngdal~~ L. l~ N. Y. 

SII 
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U11ited Stales Air Transport R ou.tes (Ja~tuary I, 1946)- Continued 

Domestic Routes 

EASTERN Am LINES, INC.- Cont. 

New York-Wash ington via Phi ladelphia and/ or Baltimore 
Atlanta-Washington (direc t) ... . .. . . ...... . . . .... . . . . . 
Atlanta-Washington via Spartanburg . . . . ... · . ... . . . . .. . 
Atlanta-Washington .... . . ..... . ....... . .... . . . . . . . . . 
Atlanta-Washington via Charlotte . . . . . . . ........ . ... . 
Atlanta-Washington via Greenville a nd Richmond .... . . 
Washington-St. Louis . .. . .... . .. .. .. . .... . . .. . ...... . 
Atlanta-New Orleans (d irec t) . . ........ . ...... .. ..... . 
Atlanta-New Orleans via Montgomery and Birmingham . . 
Atlanta- 'ew Orleans via Mobi le a nd Birmingham . .... . 
Atlanta-New Orleans via Columbus , Georgia . . . .. . .. . . . 
Atlanta-New Orleans via Birmingham . ... . . . . . .. ... . . . 
New Orleans-Brownsville . .. ........ . . .. . ... ... .... . . 
New Orleans-San An tonio .. . ... . .. . ....... . ......... . 
New Orleans-San Antonio via Baton Rouge .. ..... . .. . . 
New Orleans-Houston ....... . . .. ... . .......... . .... . 
Chicago-Atlanta ................. . ....... . .... . .... . 
Chicago-Miami .... ... . . ....... . . .. . . . . ... . . .. . .. .. . 
St. Louis-Miami .. . .. ... .... . . .. . ..... . ........... . . 
Memphis-Miami . . . ... . ......... . . .. . . .. . . . ... . . . . . . 
Atlanta-St. Louis .... . .. . . . ........ . .... . . .. . ... . .. . 
At lanta-Memphis ... . ............. . ..... .. .... . . . . . . 
Atlanta-Birmingham . .... . .. . ... . .. . . . . .... . .. ... . . . 
R ichmond-Washington ... . ... . ... ... . . .. . . .. . ...... . 
Detroit-Miami ......... . .... . ..... . .. . .......... . .. . 

ESSA~R, INC. 

Houston-Amarillo . . ..... . ... .. . . ........ . . . . .. . . . .. . 

I NLA .. 'ID Am LrNr.s, I N ·. 

Denver-Cheyenne . .. . ....... . . ..... .. . ... . . . : . . .. . . . 
Cheyenne-Great Falls . ... .. .. . . ....... . . .. . ... ..... . 
Cheyenne-Huron ............ .. ... ... . ..... .. .... . . . . 
Rapid City-Spearfish .... . ............. .. . . . . ..... . . . 

MID-CONTINENT AIRLLNES, INC. 

Minneapolis-Kansas City via Watertown . . .. . .... . . . . 
Minneapolis-Kansas Ci ty via Sioux Falls .. ... .. .. . ... . 
Minneapolis-Kansas City via Des Moines .... .. .. . .. . . 
Des Moines-St. Louis ... . . . . . . . ... . . . . . . . . .. . .. .. . .. . 
K ansas City-Tulsa . ..... . . . . . .......... . . . ... . . . 
Kansas City-New Orleans .. ... . . ... . 

NATIONAL Am LINES, I NC. 

New York-J acksonvi lle (direct) . ... . . . ... : . . ,. .. ... .. . . 
New York-Jacksonville via Charleston . . . . ... . ... , . . . .. 
Jacksonville-Miami (direct) . . ... . .. . .... ... .... . .... . 
Jacksonville-Mia mi via Tampa .. · .. . .. .. ... .. . . ....... 
Jacksonville-Miami via St. Petersburg ......... . . ..... . 
Jacksonville-Miami via Orlando . . ....... ... .. ... . ..... 
J acksonville-New Orleans via Mobile . ....... . .. . . .. .. . 
J acksonville-New O rleans via Pensacola and/ or Tallahassee 
Miami-Key West. ........ . .. . .......... . .... . ...... 

NORTHEAST AIRLINES, I Nc. 

New York-Boston ... .. . . ... . . ...... . . . .... ... . .. .... 
Boston-Bangor . ........... . ..... . . .. . . ...... . .. . . . . 
Boston-Presque I sle . .. . . ....... . ... . . .. ............. 

Airway 
M iles 

2 16 
5~7 
551 
555 
578 
58o 
734 
414 
490 
468 
442 
445 
631 
509 
523 
3 17 
642 

1,355 
l, 134 

887 
516 
346 
134 
95 

1, 224 

Type 
of 

Service 

l\'! l'E 
MPE 
MPE 
MPE 
MPE 
lVIPE 
1\•IPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 

IVIPE 

96 lVIPE 
567 MPE 
486 Ml>E 
40 ME 

678 
526 
428 
258 

. ~ 238 
799 

839 
85I 
330 
378 
5IO 
475 
511 
505 
I27 

I84 
208 
353 

MPE 
MPE 
MPE 
MPE 
MPE 
MPE 

MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 

MPE 
MPE 
MPE 

Daily 
Schedu le 

(round 
tri ps) 

3 
2 

2 

5 
1 

2 

3 

2 

7 
2 

2 

2 
2 

I 
3 
I 

2 
2 

3 
' 

r6 
2 

I 

D a ily 
~Iileage 

2,376 
547 
55 1 

2,77 5 
2,890 
1,160 

4,404 
1,656 

98o 
1,87 2 

884 
890 

2 ,52 4 
1,018 
1,046 

6J 4 
6,420 
2 , 710 
2, 268 
1,774 
I,OJ2 

692 
268 
380 

7,3-1-1 

2 , 732 

1,3 -1-1 
2,268 
J .944 

160 

2,03 -t 
2,6J O 
2,5 68 
1,548 

-176 
.3, 196 

3.356 
3,404 

66o 
2,268 
1,020 

950 
2,044 
2 ,0 2 0 

762 

5,888 
832 
706 
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fi/R/7D/O 
AIRCRAFT COMMUNICATIONS EQUIPMENT 

Airborne communication 

instruments of uncor:npro

mising quality. Designed 

and engineered by pilot

engineers for pilots. And 

manufact .ured by 

..79./Rfi.D/0 . .. the 

nation ;s largest single war

time producer of radar and 

electronic test equipment 

for the United States Navy. 

. ·"ers 
rece' 

mitters 
trcsns . 

direction finders 

antennas and equipment 

/7/Rfi.D/0 
INCORPORATED· STAMFORD, CONNICTICUT 

PRODUCTS 

DISTRIBUTED BY AIR A~SDCIATES, INC., TETERBORO, N. J. 

Branches: ATLANTA. CHICAGO • DALLAS • KANSAS CITY • LOS ANGELES 



FLYING F ACTS AND F IGURES 

United States Air TratJ.sport Rmttcs (J amwry r, 1946)-Conlinued 

Dom estic Routes 

NORTHEAST AtRLrl'•rES, I NC.- Cont. 

Boston;Mon:cton ....... . . ...... . 
Boston-Montreal. .... . ... .. . . . . . 

NORTHWEST AmLINES, INC. 

New York-Minneapolis ... . .. . ... . .............. . 
Chicago-Minneapolis (d irect) . ... . . ......... .. . . . . ... . 
Chicago-Minneapolis via Rochester and/or Milwaukee .. . 
Chicago-Rochester .... . .... . .......... . . ....... . . .. . 
Minneapolis-Wintt ipeg· .................. . . . ... . ..... . 
Minneapolis-Duluth ....... . ..... . ... . ..... .. . . ... .. . 
Minneapolis-Billings via Bismarck . .. .. . .... . .... ... . . 
Minneapolis-BiLlings via Bismarck and Fargo . ..... . 
Minneapolis-Billings via Fargo and Mi les City .. 
BilLings-Spokane via Butte .. . .. . ..... ... . .. ....... . . . 
Billings-Spokane via Helena .. . .. . .... . .... . . . 
Billings-Spokane via Great Falls ......... . .. . . 
BiLlings-Spokane (direct) .... . .. .. . . .. . ....... . .. . .. . . 
Spokane-Portland ... . ...... . . . ......... .. . . . . .. . . . . . . 
Spokane-Seattle (direct) .... . ... . . . . . . . . . ... . 
Spokane-Seattle via Yakima .... . ..... . . . . . . ....... . . . 
Spokane-Seattle via Wenatchee . . .. . .... . 

PENNSYLVAN1A-CENTRAL AIRLINES COR P . . 
New York-Pittsburgh .. . .... . ...... . ... ... . .. . . . 
Newark-Pittsburgh .... . .. .. ....... .... . . . .. . . . . - . . . 
Norfolk-Washington . . ..... . ... . .. . ......... .. ... . .. . 
Washington-Chicago via Detroit ... ... . .... . . . . . . . . .. . 
Washington-Chicago via Pittsburgh and Detroit. . .. . .. . 
Baltimore-Chicago via Cleveland and Detroit . .. .. .... . . 
Detroit-Chicago (direct) ..... ..... ..... . ......... . .. . 
D etroit-Chicago via Flint .. . . . . .. .. .. . . . .. . .. . . .. ... . 
Pittsburgh-Detroit ....... . .......... ... . . . . . .... .. . . 
Cleveland-Detroit ... . . . .... .. ..... .. ...... . . . .. . . . . . 
Washington-Milwaukee . . ..... . .. . .. . .. . .... . .. ... .. . 
Detroit-Milwaukee . . . . . . . .......... .. .. .. . . . .. .... . . 
Washington-Pittsburgh . . . . . .. .. . .......... . . ..... . . . 
Washington-Detroit . . . ... . . . .. . . . ..... . .... ..... ... . 
Chicago-Grand Rapids . . . .. ..... . ........ .. .... ..... . 
P ittsburgh-Birmingham via Knoxvi lle . . ....... . . . . .. . . 
Pittsburgh-Birmingham via Knoxville and Huntsville . . . . 
Norfolk-Knoxville via Greensboro . . ... . . . .. · . . .... . ... . 
Norfolk-KnoJ>ville via Greensboro and Asheville ....... . 
Buffa lo-Pittsburgh via Erie... .. . . ..... . . . . ..... . . . . . 
Buffalo-Washington via H arrisburg ... . ............. . . . 
Buffalo-Washington via Rochester .... .. . . .. . . 
Buffalo-Washington via Erie . .. . .... . . .. .... . .... . 
Buffalo-Washington (direct) . . .. . . " .. . .. . . ..... . 

TRANSCONTINENTAL & WESTERN Am, I NC. 

Boston-Kansas City via D ayton . . ............ . . . .. . . . 
Boston-Pittsburgh via Williamsport. ....... . . .. ... . . . . 
New York-Pittsburgh . ... : . .... .. . . . . .. . .... . ...... . 
New York-Pittsburgh via Philadelphia ...... . . . . ...... . 
New York-Pittsburgh via Reading and Harrisburg . ... . . 
New York-Pittsburgh ....... .. .............. . . . ... . . 
New York-Pittsburgh via Philadelphia . .. . ....... . .... . 
New York-San Francisco via Chicago, Kansas City and 

Los Angeles ...... ... . . . ... .. ..... . . . ..... . ... . .. . 
Washington-San Francisco via Kansas City . . ... .. . ... . 
P ittsburgh-Kansas City via Chicago . ... .. .. . . ....... . . 
Pittsburgh-Kansas City via D ayton and St. Louis . ... .. . 

Airway 
M iles 

Type 
of 

Service 

425 MPE 
259 MPE 

I,035 
350 
39I 
285 
43 I 
I 44 
765 
788 
790 
45 I 
43 7 
465 
437 
290 
23S 
277 
234 

MPE 
MPE 
1\IIPE 
!I•IPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 

320 MPE 
304 lVIPE 
I43 MPE 
645 MPE 
69o MPE 
657 MPE 
247 MPE 
298 MPE 
216 MPE 
9 I MPE 

674 MPE 
259 MPE 
I 86 MPE 
422 MPE 
I32 MPE 
6Io MPE 
648 MPE 
463 MPE 
5oo MPE 
215 MPE 
376 MPE 
352 MPE 
45I MPE 
330 MPE 

1,292 

504 
320 
350 
334 
3 20 
346 

2,8I6 
2,757 

8 25 
8t7 

MPE 
MPE 
MPE 
MPE 
MPE 
ME 
ME 

MPE 
MPE 
MPE 
MPE 

Daoly 
ScheJule 
(round 
trips) 

I 

2 

5 
8 
3 

4 
2 

2 

3 
5 
I 

4 
2 

II· 

4 
5 
I 

6Y, 

3 
3 
5 
2 

3 

2 

l 

y. 

y. 
y. 

5 
4 

4 
IO 

D aily 
Mileage 

10,350 
5,6oo 
2,346 

570 
862 
576 

6, I 20 
J 1I5 2 
r,s8o 
I,804 
I ,748 
I,86o 

874 
I,740 
2,330 

554 
468 

2,560 
I, 216 
J, I46 
5, I6o 
6,900 
I,3I4 
3 ,211 

298 
1,296 

546 
6,740 
r,o36 

372 
2, 532 

264 
2,440 
1,296 

926 
J,OOO 

430 
752 
704 
451' 
330 

2,584 
1,oo8 
3, 200 
2,8oo 
1,336 

640 
692 

II,264 
5,5I4 
6,6oo 

r6,340 
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LINK INSTRUMENT 
FLYING TRAINER 

Long standard with the air

lines and Army Air Forces, 

the Link simulates with 

amazing accuracy near 1 y 

all characteristics of a 

modern plane in flight. In 

the coming Air Age Link 

training assures greater 

safety, skill and range for 

pilot and plane owner. 

INSTRUMENT FLYING TRAINER 

MAP-READING TRAINER 

CELESTIAL NAVIGATION CLASS TRAINER 

PREFUGHT TRAINER 

LINKANOE-SECTIONAL CANOE 

AVIATION-MARINE SEXTANT 

LINK AVIATION DEVICES, INC. 
BINGHAMTON, N.Y. 

Link Manufacturing Company, Ltd., Gananoque, Ontario 

J. V. W. & Co.{ International Distributors, Newark, N. J. 
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United Sta.tcs A ir Transport Routes (Jamtary r, I946)- Continued 

Domestic Routes 

TRANSCONTrNENTAL & WESTERN A IR , ! Nc.- C onl. 

Pittsburgh-Chicago .. . . ... . ... .. .. .. .. . . . .. . . ... . . . . . 
Washington-Chicago via Dayton .. ... .. . . . . . . . ... . . . . . 
Washington-Kansas City via Chicagb . . . . .. . . . . . .. . .. . . 
Washington-Kansas City via Dayton and St. Loui s . . .. . 
Detroit-Kansas City . ... ... . . .. .... ... . .. . . . .. . . . . . . . 
Pittsb.urg~-~ayto~ . . .. .. . . . .. .... . . . . . . .. .... . . .... . 
Detrmt-Cmcmnatt .. . . ... .. ..... ...... . . . .. . . . . . . . . . 
Cincinnati-Kansas City via Chicago ....... .. ..... . . .. . 
Cincinnati-Kansas City via St. Louis . . ... . . . . . .... .. . . 
P ittsburgh-San Francisco via Chicago and K.an sas ity .. 
Chicago-Los Angeles via K ansas City and Albuquerque . . 
Kansas City-San Francisco via Albuquerque and Los 

Angeles . .... . .. . . .. • . . .. .. . . . .......... . ....... .. 
Kansas City-Los Angeles via Albuquerque . . . ..... . . .. . 

UNITED Am LINEs, I Nc. 

New York-Chicago via Cleveland . .. . .... ............ . 
New York-Chicago via. Detroit. . . .. .. . .... . . .. . .. . .. . 
New York-Chicago via Cleveland . . .. . . . .... . . . .. . . . . . 
Boston-Chicago via Hartford and Cleveland . . .. . . ..... . 
Washington-Chicago via Toledo. . . . . . . . . . . . . . . .. . . 
Chicago-San Francisco via Denver and Salt Lake City . . . 
Chicago-San Francisco via Omaha and Denver . . .... . . . 
Chicago-San Francisco via Cheyenne and Salt Lake City 
Chicago-San F rancisco via Cheyenne and E Lko . . . . .. . . . 
Chicago-San Francisco via Omaha .. ... . . . . . . . . . . . . .. . 
Chicago-San Francisco via Omaha and Salt Lake City .. . 
Chicago-San Francisco via Omaha and D enver or Chey-

enne .... . . . .. . ... . .. . ... . . .. . ... . . . ... . . .. . . .. . . . 
Chicago-Seattle via D enver and Boise ...... .... . . . . ~ . . 
Chicago-Seattle via Denver and Salt Lake City . . . . . .. . . 
Chicago-Seattle, via Cheyenne and Boise .. . . . .... . .... . 
Chicago-Spokane via Denver and Salt Lake City ..... , .. 
Chicago-Salt Lake City via Denver . .... .. .. .. . ... . .. . 
Chicago-Salt Lake City via Cheyenne . . . . . . . . . . . . .. . . 
Cheyenne-Denver. . ... . ... . . . .. . ... : . . . ...... . . . . . . . 
San Diego-Los Angeles .. .. . . . • . . .. . .. . . . .. . . . . . . .. .. 
Los Angeles-San Francisco (d irec t) . : . . . . .. .. . .. . . .. . . . 
Los Angeles-San Francisco via Oakland . ..... . ....... . . 
Los Angeles-San Francisco via Bakersfield and Fresno .. . 
Los Angeles-San Francisco via Santa Barbara and Mon-

terey . . . .. ... . . . .. . ... . . .. . .. .. .. .. .. ... . . . . . . . . . 
Los Angeles-San Francisco via Fresno and Sacramento .. 
San Francisco-Seattle v ia Sacramento and Medford .... . 
San Francisco-Seattle via Medford and Salem or Red Bluff 
San Francisco-Seattle via Sacramento and E ugene ..... . 
San Francisco-Seattl~ via Oakland and Eugene . . . . ... . . 
San Francisco-Sacramento .... . .. . ; . .... . ..... . . . .. . . 
Seattle-Vancouver. ... .. . . .... . . . . . ... . .. . . .. ... . . . . . 
Portland-Seattle . ... . . .. .... . ..... . .. . . . . ... .... . .. . 

W ESTERN Am L INES, JNC. 

Los Angeles-San Francisco ..... .. , . . .. .. ... .. . . . .... . 
San Diego-Los Angeles . .. .. .. ... .. .. . .. .. . . . . . . .. .. . 
Los Angeles-Great Falls via Salt Lake City . .... . ..... . . 
Los Angeles-Lethbridge via Salt Lake City .. . . . . .. .... . 
Los Angeles-Pocatello via Salt Lake City ..... . . . . .. . . . 
Los Angeles-Salt Lake City via Las Vegas ..... ... . ... . . 
Los Angejes-Las Vegas .... . .... . .... . . .. . . ... . . . .... . 

Ml'E - Mail, Passengers, Express. 

Airway· 
:Miles 

447 
6 28 

1 1022 

962 
692 
230 
242 
704 
550 

2,544 
1,814 

73 2 
783 
740 
877 
6to 

1,9.10 
1,874 
r ,885 
1,88o 
I,859 
I,889 

I,864 
2,194 
2,094 
I,993 
I,952 
1,307 
I,263 

96 
I23 
327 
338 
350 

352 
426 
715 
695 
719 
697 

79 
I25 
I35 

327 
I 23 

I,075 
1,238 

74I 
590 
23 5 

T ype 
of 

Service 

MPE 
:MPE 
MPE 
MPE 
MPE 
MPE 
1\'IPE 
MPE 
lVlPE 
l\•IE 
ME 

MPE 
M.PE 

MPE 
MPE 
ME 
MPE 
MPE 
MPE 
:MPE 
MPE 
MPE 
MPE 
ME 

ME 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 

MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 

MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 

Daily 
Schedule 
(round 
trips) 

t 

1 
I 

I 
t 
I 

3 y, 

2 

I 

y, 

5 
4 

II 

2 

3 
2 

3 
3 
2 

2 

I 

3 
I 

2 

I 

I 

2 
I 

I 
I 
2 

3 
12 

I 
2 

I 

I 

I 

3 
I 

I 
I 

2 

2 

I2 
4 
I 

t 

I 

3 
I 

Daily 
Mileage 

894 
1,256 
2 ,0 44 

I,9 24 
1,384 

460 
I,452 

704 
550 

10, I 76 
3,628 

I7,870" 
II,496 

I 6, 104 
3,IJ 2 
4.440 
3,5o8 
3,66o 

II,460 
7.496 
7.540 
3,760 

II,154 
3,778 

7.456 
4.388 
4,!88 
7.972 
3,904 
2,614 
2,526 

384 
738 

7,848 
676 

1,400 

704 
852 

1,430 
4,170 
1,438 
I,394 

I 58 
500 

540 

7,848 
984 

2,I50 
2,476 
1,482 
3.540 

470 
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)))))))))) *" << << <<<<<< 
FOR : 

• Governm e nt ch cn ts 
•nd publicotions 

• Speci•l ch.rts
U.S. • nd foreign 

• Fl igh t m• nu• ls
loose led f 

A irport surveys -
tr~ n s port cl!tego ry 

Compu t~ rs 

- CONSULT 

AERONAUTICAL 
SERVICES, INC. 

Dept. Y 
2206 Wisconsin Ave. , N .W . 

W• shington 7, D.C. 

(All above services furnish ed 
to leading U. S . air lin es) 

) )) ) ))))) ) 

19th YEAR 
Offers YOU COLLEGE and PROFESSIONAL 

TRAINING Majoring in AVIATION 
e Accredi ted b Y t he llllnols Superintend en t or 
P ublic I nstruction. I ncluded In THE DIREC
TORY OF COLLE GE S s ince 1938, Issued b y t be 
Unl t<!d States omce or Education, F ederal Se
curity Agency. U .S. a pproved since 19 29 as a 
F l!gb t nnd Ground school. e 'G.l. B!IJ or RJghts ' educational b enefits a re 
suiDa!en t to pay most or, though not nil or, direct 

e113~c~~~'fil~t r~c"t,~~~~i~d~~~~~",~ih a ranking 
! n the upper two-thirds or t heir classes. 
e T hree engineering courses malorlng In A vln
t.Ton Operat.tons, Avia tion 1\tfa lntena nce. and 
Aeronau t!enl D esign E ngineering leading to the 
Bncbe!or or Science degree, t he Airplane a nd 
Airplane Engine M ecba nles' ra tings, and the 
Priva te Pilot ra ting on the two-control personal 
plane. e Pro!eas!onn! F!lgb t Tra lnlng, leading to the 
Commercial PUot rntlng a nd the Instrumen t 
Pllot ra ting, elective for nll enrolled engineering 
s tudents wbo nrc phya!cal iY qua llOed . e Eaa!1 course provides 120 weeks (ten t erms) 
~;~~~O,.~~::.~tructJon and ls completed ln 2~ 

I Enrollm ent limi ted to 400 students. 
Airpark , 22 buildings devoted to school pur

poses exclusively. Dormitories a nd dlnlng ball 
on the campus. e 1946 enu-r lng da tes-Jan. 4; March 29 ; J uly 5 ; 
Sept . 27. 
!d~gs'!: post car d ror new 64-page eatslog. 

PARKS AIR COLLEGE 
East St. Louis, Ill. 

s·T A NDARD Distributors 

Accessories 

lnstrumet1 ts 
AIRCR AFT E QUIPlVIENT 

COMP ANY 

Sci ntill a Magnetos 
Strom berg Carbure tors 
Eclipse Products 
B G. Spark Plugs 
Kollsman l ns tru men ts 
Pioneer Instrumen ts 
Sperry I!J.s tr.umen ts 

Complete overhaul f acilities 

STANDARD AIRCRAFT EQUIPM ENT CO. 
Roosevel t Fie ld, Mineola, N. Y. 



sr8 FLYI NG FACTS AND f.'I GURES 

PROGRESS OF CIVIL AERONAUTICS IN THE U N ITED ST ATES 

. (All statistics a re as of D ec. 3 1 each yea r) 

Compiled by the Office of Aviation Information, U.S. Civil Aeronautics Administration 

D OMESTIC Am CARRIER OPERATIONS 

Operators (number of) . . . ....... . . ..... .... . 
Airplanes (in service and reser ve) . .. ... . .... . . 
Air Carrier Route Mileage (unduplicated) . . .. . 

Express service ..... ... ... ... . .... . . . .. . . . 
Mail service .. ..... .. . .. ....... .. . .... .. . 
Passenger service . . ..................... . . 

M iles F lown: 
Daily average .. .. . . . . . . . . . . ....... .. . ... . 
Revenue nliles . . .. ... . . ........ . .. ...... . 

Passenger Traffic: 
Passengers carried . .. ... . .. . .. .... .. .. . .. . 
Revenue' ... . . . .... . . . . .. .. . . ... . . . . . . . . . 
Non revenue ... . ... . . · ........ . . . .. .. . . .. . 

Passenger Miles Flown (r passenger carried r 
mile) . . ............ . .. .. . ..... . ....... . 

Revenue . ..... . .. . .. . . . ..... . .. . . . . .. . .. . 
Non revenue ... .. ................. .. . . .. . 

Passenger Seat Miles F lown . .... . . .... . ..... . 
P assenger Load Factor (%) 

Revenue ..... . ..... .. . . ....... ... . . . . ... . 
Revenue and Non revenue .......... . .... . 

Passenger Fare per Mile . . . .. . ... . .. ... . ... . . 
Mail Ton Miles2 • ••• • ••••••••• ••• • •• •• • ••••• 

Express and Freight: 
T on miles . . . . .. . . ... . . . .. ... .. . . ... . .. . . 
T ons carried1 ... .. . . .. .. . . •• • • .••• • . .• •. .• 

Accidents : 
Number of accidents . . ... ....... . . ....... . 
Revenue miles flown per accident .......... . 
Number fatal accidents ... . .. . .. . .... .. . . . . 
Revenue miles floWn per fatal accident ... .. . 
Fatal accidents per million revenue miles 

flown ... .... . . .. ...... ... . . ... . .... . 1 • • 
Pilot fatalities . . .. .. ... .. .. ... . ......... . . 
Revenue miles flown per p ilot fata lity . .. . . . . 
Copilot fatalities ....... . .. .. . . . . .. . .... . . 
Crew fatalities (other than pilot or copilot) . . 
Passenger fatalities .. .. . . . ... . . ... . ...... . 
Total passenger nliles flown per passenger 

fatality ........... . . .. . . .... . .... .. ... . 
Passenger fatalities per roo,ooo,ooo passenger 

miles flown . . ..... . ...... . .. . .. .... . .. . 
Ground crew and th ird party fa talities ..... . 
Total fatalities . . .. . . . .... .... . ....... . . . . 
Fatalities per million revenue miles flown .. . . 

PRIVATE FLYING OPERATIONS 
(All domestic) 

Airplanes in Operation .... . ... . . .. .. . 

AIRl'ORTS AND LANDING FIELDS 

Total Airports in Operation .... .... . .... . 
Co=ercial. . .. ............. . . ... . . 
Municipal. .......... . .. ... ....... . . . ... . 
Intermedia te CAA- Iighted .. . . . .. ... .. . 

1943 

r6 
194 

36,982 
36,982 
36,982 
34,893 

283,840 
103,601,443 

3.454,040 
3.351,537 

10 2,503 

1,642,596,640 
1,6o6,II9.468 

36,477,172 
1,824,849.802 

88.0 1 
90.01 

$0.0 535 
35.927,042 

1$,II7,925 
28,772 

24 
4,316, 727 

2 
sr ,8o0,722 

0,02 

2 
51,800,722 

2 

4 
22 

74,663,484 

1.34 
0 

30 
0 .29 

22,3233 

2,769 
8or 
914 
239' 

1944 1945 

r6 17 
279 411 

40,392 51,433 
40,392 51,433 
40,392 51,433 
39,251 50,505 

388,618 588,931 
142,234,034 21 4,959,855 

4,668,466 7,502,538 
4.575,852 7.383,025 

92,614 119,513 

2,264,282,453 3,5oo,1o2,057 
2,229,571,II3 3.452,687,355 

34, 7II,340 47.414,702 
2,492,893.507 3,915, 770,090 

89·44 88.17 
90.83 89-38 

So.o5r4 $0 .0450 
50,922,0!6 64,955.466 

17,094,0 29 22,632,618 
33,005 41,512 

28 43 
5,079,816 4.999,066 

5 8 
28,446,967 26,869,982 

0 .04 0.04 
5 5 

28,446.967 42 ,991,971 
3 4 
2 3 

48 76 

47,172,551 46,053.974 

2.12 2.17 
0 0 

58 88 
0.41 0.41 

2I , 2I 2 28,347 

3,427 4,026 
1,027 1,509 
1,067 1,220 

228 215' 
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tOOK TO THf lEADER 
for Good Safe Planes You 
Can Afford to Buy and Fly 

PIPER AIRCRAFT CORPORATION 
LOCK HAVEN, pENNA . 
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PROGRESS OF CIVIL AERONAUTICS IN THE UNITED STATES 
(Continued) 

AllU'ORTS AND LANDING FIELDS (Cont inued) 

Intermediate CAA- unlighted . ..... ... .. . . . 
Army, Navy, Mari ne Corps, Nat ional Guard, 

reserve, private a nd misce l.laneous ... . . . . . 
Lighted, tota l . ..... . ....... . ...... . ... . . . 

F EDERAL AIRWAYS SYSTI':M AND AJDS 
TO AIR NAVIGATION 

Federal Airways: 
Mileage .. .............. .. ... . ..... . .... . 
Mileage under Construction at close of year .. 

Communica tions: 
Total Radio Range sta tions . .. . . . ........ . . 

With scheduled broadcasts .......... . . .. . 
With nonsched uled broadcasts . .. .. . . ... . 
Without voice .... . . . .. . . . .... . ... ...... . 

Radio Marker Beacons . .................. . 
vVeather reporting a irport a nd a irway s tations: 

Weather Bureau and CAA operated long-
line teletypewriter equipped ........... . 

Traffic control station s teletypewriter 
equipped ..... .. . .. .. . ..... . ... . .. .. . 

Mi les of weather reporting te letypewriter 
service ... . .......... .. ... .. ........ . 

Miles of traffic control teletypewriter se rvice 
Weather Burea u first order s tations (does 
. not include ai rport stations) .. . .. . .... . 

Airway lighting: 
Beacons 

Revolving ............... .. .... . . .... . . 
Flashing ............. . . . . . . ... . .. ···· · · 

Beacons privately owned a nd certi fied ...... . 
Intermediate landing fie lds, lighted .. . . ... . . 

CTm TT:FTCAn:s 

Certificated Aircraft: 
Airplanes .. ........... . . . . . . .. . . .. . .... . 
Gliders . . .... . ........ . . . . . ..... . . 

Certificated Airmen: 
Pilots, airpla ne, total. ...... . . . ... . .. .. ... . 

Ai rline transport . . . . ....... . ... . .. . ... . 
Commercial. . . . . . . . . . . . . . . . . . . . . . .... . 
Private ... . . . .. . . ....... . ... ... . . ..... . 

Pi lots, gliders (private and commercia l) .. . . . 
Pilots, gliders (studen t) ...... . ...... . ... . . 
Mechanics .. ... .... . .. .... ... . . . . . .. . . . . . 
Parachute technicians .. . .... . ... . . . . . .... . 
Ground Instructors ...... . ........... . . . . 

Airplane student pilot certificates issued during 
year . .... . . ....... .. ........ . . ..... . 

1943 

33.403 
1,493 

291 
ro8 
166 

17 
63 

365 

36 

52 ,800 
10,3 72 

120 

2,035 
143 

1,201 

236 

22,927 
124 

122,884 
2,315 

2o,587 
99,982 

1,435 
1,137 

2o,8o5• 
473 

12,739 

36,8o2 

1944 

34 .424 
27 5 

297 
285 

2 
10 
84 

535 

J7I 

62,545 
36,755 

II8 

2,037 
123 

1,347 
228 

21,893 
144 

132,432 
3,046 

22,059 
107,32 7 

2,412 
I,2II 

23,157 
939 

14,647 

51,618 

1945 

r,o81 
!,007 

35.56 1 
3,839 

304 
293 

533 

373 

62,835 
32,807 

2,025 
121 

1,454 
207 

2,438 
1,301 

27,272 
1,029 

15,195 

74,058 

1 Totals shown for passengers and express carried are not unduplicated figures, as the same 
passengers and express may be counted for more than one route. 

2 The mail ton-miles flown by Hawaiian Airlines, Ltd., are included with the domestic mail 
ton-miles as this company holds a domestic air mail contract. All other operations statistics 
for this carrier are included with foreign and territorial statistics. 1945 total is preliminary. 

3 Includes DPC aircraft assigned by CAA to WTS operators. 
• Includes 3 fields which were constructed but not commissioned on Jan. r , 1944. 
• Includes 8 fields no longer classed as CAA intermediate but not reclassified as of J anuary 

I, 1946. 
• Includes. 473 parachute technic ians. 



FLYING FACTS . D FIG RES 

The side-by-side Taylorcraft is the obvious 
answer to the personal plane requirements 
of sportsmen, professionals, farmers, and 
family men. Unbelievably safe and easy
to-fly ••. inexpensive to own aryd operate. 
Years of pre-war experience with side-by
side planes and the successful fulfillment of 
exacting war contracts have made Taylor
craft your "BEST BUY IN THE SKY." 

TA YL 0 R C ~AFT A Y I AT I 0 N • AL Ll AN C E, 0 HI 0 

WORLD'S LARG.EST BUILDERS OF SIDE· 

BE·ST 
BUY 

IN THE 
SKY 

52 1 
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AIRPORTS AND LANDING F I E LDS 
IN THE UNITED STATES 

J anuary I, IQ46 

Compiled by Information and Statistics Service, Civi l Aeronautics Administration 

State 

Total ...... . . . 

Alabama .. . .... . . . . . 
Arizona ....... . .... . 
Arkansas ..... . . . . . . 
California . . . ... . .. . . 
Colorado . .. ...... . . . 
Connecticut . . . . .... . 
D elaware ........ . 
District of Columbi a . 
F lorida . . . . ........ . 
Georgia .. .. .. . . . ... . 
Idaho .... . .. .. .. .. . 
Illinois .... . .... . . . . 
Indiana . . . ... . ... . . . 
I owa . . . ........... . 
Kansas .. .. .... . . .. . 
Kentucky . . . . . ..... . 
Louisiana . .. . . .. ... . 
Maine . . ......... . . . 
Maryland ..... . .... . 
Massachusetts . .... . . 
Michigan ... .. .. ... . 
Minnesota ...... . .. . 
M!ssissi ppi . . .. ... . . . 
MISSOUri .... ... • .. . . 
Montana ... .. . .... . 
Nebraska . ......... . 
Nevada ........... . 
New Hampshire . ... . 
New J ersey . . ...... . 
New Mexico ... ... . . 
New York .. . ...... . 
North Carolina . ... . . 
North Dakota . .. ... . 
Ohio .... . ......... . 
Oklahoma .... .... . . . 
Oregon .... .. .... . . . 
Pennsylvania . ..... . . 
Rhode I sland . . . . . . . 
South Carolina ..... . 
South D akota ...... . 
Tennessee ..... ... .. . 
T exas .... . ... ..... . 
Utah . .... . ... . .... . 
Vermont. ..... . .... . 
Virginia .. .. . . . .... . 
Washington ....... . . 
West Virginia ...... . 
Wisconsin . . . .. . . . .. . 
Wyoming ... . .. . .. . . 

' Includes military. 

Total 

71 

95 
6o 

298 
70 

23 
1 0 

3 
205 

92 
63 

I25 
94 
83 

127 
23 
53 
4 1 
37 
s8 

I 59 
67 
63 
8 7 
95 
66 
44 
I8 
53 
76 

164 
100 

42 
132 
I 35 

6s 
I49 

7 
6I 
33 
38 

378 
40 
I2 

79 
92 
33 
68 
39 

CAA 
Cammer- .~fmzicipal I u.ter-

ciat mediate 

1,509 

I7 
24 
28 
g6 
28 
I 3 
4 
0 

23 
;22 
II 

7I 
45 
49 
38 
IO 
I6 
I S 
23 
34 
46 
29 
I6 
38 
12 

23 
I2 
6 

38 
17 
g8 
so 

7 
8g 
48 
I 9 

100 . 

3 
IS 
8 

I 2 

I36 
5 
3 

36 
2I 

I Q 
3 1 

5 

1,220 

I 2 
24 
14 
59 
29 

7 
I 

0 

39 
I7 
33 
I8 
I 7 
26 
45 

7 
13 
2 0 

3 
12 

QI 
34 
23 
23 
53 
25 
IO 

II 
6 

22 
4I 
21 
28 
28 
42 
24 
3 7 

0 

21 
I 8 
13 

I02 

23 
9 

19 
37 
II 

32 
20 

216 

3 
ro 

2 

1 2 
2 
I 

0 
0 

4 
9 
5 
6 
3 
4 
3 
2 

4 
0 

I 

0 

2 

2 

6 
8 

13 
5 
8 
0 

0 

10 

4 
1 

7 
7 
4 
5 
3 
0 

2 
2 

7 
'22 

7 
0 

4 
3 
2 

3 
8 

All 
Others' 

I ,o8r 

39 
3 7 
16 

I J I 
II 

2 

5 
3 

13 9 
44 
I4 
30 
29 

4 
4 I 

4 
20 

6 
IO 
12 
2 0 

2 

18 
I8 
I7 
I3 
14 

9 
27 
2I 
28 

0 

8 
41 
I7 
9 
4 

23 
5 
6 

II8 
5 
0 

20 

3 1 

2 

6 

T otal 
L ighted 

20 

32 
9 

9 1 
13 

7 
.3 
3 

~I 
40 
IS 
21 
r 8 
IS 
25 

9 
2 1 
J8 

5 
II 

• 20 

9 
I8 
20 

27 
I6 
r 8 
6 

II 

24 
34 
16 
I 2 
25 
26 
26 
30 

2 

IS 
6 

I8 
IOO 

I8 
4 

I8 
29 
6 

IO 
I6 
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Airport operator ... Esso Marketers can help you! 
This is straight business talk. As an 
a irport operator you have the cus
tomers- and facilities to sell our 
products. The more we can help 
you sell the better for us. And the 
more you sell, the more profits your 

Advertising that gets results! 

1. In national aviation magazines-Ev.ery 
month Esso runs full-page, 2-color adver
tisements featuring Esso Aviation Deal
ers, their locations and airports. These 
ads are seen by millions of customers and 
prospects throughout the year! 

2. Cooperative local newspaper advertis
ing - prepared by men who really know 
aviation, these ads will encourage peo
ple in y our co'?munity to come out and 
fly at your a_trport. They will run in 
your commumty newspaper, over your 
signature-and ~sso will absorb half the 
cost of spg.ce, m addition to providing 
the advertisements! 

3 ! Special occasion newspaper advertising 
-run by Esso on occasions of importance 
to everyone interested in flying. These 
a ds hit hard on the quality of the prod
ucts sold by Esso Aviation Dealers. 

Merchandising Aids 

Informative boo~lets on flying and avia
tion products of tnterest to you and your 
customers; up- to- d a te bulletins; fine 
multi-colored books on a irport improve
ment and construction; moving pictures 
and slide films; plus the famous Esso 
Wings a rea dy Pulling device to fliers 
from Maine to Louisiana. 

airport will make. If you can use 
some really hard-hitting, produc
tive sales help, read the facts of 
what Esso has done and is contin
uing to do for more than 500 satis
fied aviation dealers. 

Sales Promotion that really helps! 

1. Aircraft Lubricating Charts- De•ailed 
charts of over 38 different types of planes. 
A valuable wor!..-ing tool and a great help 
in selling necessary lube jobs to cus
tomers! 

2. Windsocks- that fly the famous Esso 
Wings. 

3 . Flight Calculators-Already 140,000 of 
these have been distributed to private 
flier~- building up still more public en
thustasm for Esso Avia tion Products. 

4. Twenty-Four Hour Decalcomanias-Use
ful give-aways which enable fliers to 
quickly tell time on the 24-hour clock 
system. 

5 . Technigrams - keep dealers informed 
about changed pr?duct specifications, new 
products and toptcs of technical interest. 

6. Pilots' Cross-Country Memorand 
- ~hese _give-away flight data memo card~ 
b_lllld still more goo~ will for Esso Avia
tion Dealers and thetr products. 

What dealers say about Esso ... 
"Ess~ m e n are on their toes - bringing me 
new tdeas and ne~ produc ts a nd n ew sales 
appeal s that h~lp Incr ease my business" 
uEsso dis tribution points are so well loc~t~d 
my stocks are replenished quickly and often" 
. . . " No week-end shortage scares" ... " One 
of t~~ o~tstanding winners v.:e picked was 
Esso .. .. E~so has _be~n exceptionally prompt 
and hberal m fumtshmg advertising aids and 
such ite ms as lubrication charts, windsocks, 
computers, etc." . . . "We get the high quality 
fuels and lubricants under the Esso name." 

For further information please write to 
Esso Aviation Department, 

26 Broadway, New Yo;k 4, N. Y. 
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EMPLOYEES IN THE AIRCRAFT I N DUSTRY 

1941-1945 

From Sta tis t ical Service, A ircraft Ind uslr ies Association o f Am eri ca 

Total Employees 
A t E1zd of Month of A ll P ri·me A irf rames E ugines Propellers 

Contractors 

194 1 
December . .. . . . . . . 4 2J ,0 2J 3 1J, 29 i 90,740 12,Q 4 

1942 
J a nuary. ........ . 460 ,J 56 34 1,UOJ 104, zsG '4 .597 
F ebruary .. .... . . . 501 ,7 53 J 68,669 110,804 16,280 
March ... . . . .. . . . . 

' 538,o6o 390 ,2 78 129,J 87 18,395 
April. .. . .. .. . . . . . 572 ,6 16 4 12,92 7 138,9 74 20 ,715 
May .. . .. ... . . . . . 6 11 ,272 439. t 88 148, 738 2J,346 
June . .... . . . . . . . . 653,033 410 ,765 156,964 25 ,30 -t 
July .. . ... . . . . .. .. 095,3 59 50 5 ,2 74 !62,893 2 7 , 19 2 
Aug us t . ..... . ... . 75 .3.425 55J, ::q o t7o ,68o 29,505 
September ... . . . . . 790,954 589,503 r 76,597 30 ,854 
October . .... . . . . . . 852 ,80 2 6.3 5,056 185,387 32 ,4 19 
November . .. .. .. ' 9 10,932 680,535 195 ,869 34.5 28 
D ecember. . . . . ... . 970,359 729,995 204 , '77 36, 187 

19431 
J a nua ry . . . . . .. . . . I, 0 2 7 ,Q l-t 770,471 219,084 38,3 59 
F ebr ua ry . .. . •.. . . r ,07 2,573 goo,os5 232, 186 40,33 2 
March ... . . . .... .. 1,106,664 8 19,848 244.434 42,382 
April. .. . . . .. .. . .. 1,139,0 18 839.349 255 .547 44,122 
May ... . ...... . . . r, 166,sss 8s 6,244 263 ,684 46,627 
June ... . ... . .. . .. J ,203,479 88 1, 139 273 .798 48,542 
July .. . . . ...... . .. 1,2.)3 .385 900,584 282,944 49,857 
August. . . . . . .. . . . 1,257 .42 7 907,098 297.3 29 53 ,000 
September . .. .. . . . J 1 2QO,I 8 I 924,872 3 10,5 73 54 .736 
October. ..... . .. .. 1,3 II ,765 931, 109 - 325,916 54. 740 
November . . ....•. 1,J2 6,345 936,466 J 36, 128 53,75 1 
D ecember .... . . . . . 1,310 ,799 92 2,859 333 .303 54 ,637 

1944 
January . . . . .... .. 1,307.953 9 13,09 1 33 7,698 57,1 64 
Februa ry ... . . . .. . 1,295.79 1 898,86s 339,833 57,093 
March .. .. . . . . .. . . 1, 267,65 7 87 5.423 335,614 s6,62o 
Apr il. . . .. . .... .. . 1,247,1 82 8s6,325 334.458 s6,399 
M ay ... . ..... . . .. 1,227,724 840,351 33 2,149 55.224 
June . ... . . .. . . .. . 1,197.974 8 rr, 623 33 1,667 54,684 
J uly . .. . .. . .. . . .. . 1,r 8o,866 796,976 3 29,620 54,2 70 
August. . ...... .' . . 1,139.9 19 769. 282 3 17,346 53,291 
September .. . .. . .. 1,095, 198 741,129 300,45 I 53,618 
October . .. . .... .. . I,062 ,QOO 721,449 289,563 51 ,888 
November ... . ..• . I ,050,3 20 715,42 1 284,356 SD,S H 
December.. , . . .. . . 1,045,63 5 713,081 283,548 49,006 

1945 
J anuary ... . . . . .. 1,os8,236 723,850 286,233 48, 153 
Febr ua ry . ... . .. . . I ,053,089 720,384 285,406 47, 299 
March , ... . . . .... .. 1,03 ! ,363 704,053 280 ,443 46,867 
April . . .. . . . .. .... 996,356 679,039 270,821 46.496 
M ay . . .. . . . .. ... . 920,441 622,039 255.350 43,043 
June .... . . . . . .... 843.946 s 6s ,92 r 231 ,68s 40,340 
J uly .. .. . . . .. . .. .. 79 2,430 53 1,977 224,600 35, 853 
August . . . . .. .. .. . 345,900 255 ,037 80,457 10,406 
September . . .. .... 242,65 2 176.409 59,041 7 , 2 0 2 

1 Beginning with J a nua ry 1943 a nd thereafter figures differ gene ra lly from those previously 
released due to a shift in reporting from a ne t to a gross basis. The effect of t his change is an 
increa se of approxima te ly 9,5oo over the total and airframe em ployment previously r eported 
for J anuary 1943. The engine and propeller figures were not affected ' until later in 1943 and 
t he change· is of insufficient magnitude to impair t he employmen t trend. 

Source: U. S. D epartment of L abor, Bureau of L abor· Sta tistics , Division of Cons truct ion 
and Public Employment. T he Bureau discontinued this series after September, 1945 . · 
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; AVIATION'S MOST 
-.DISTINGUISHED SCHOOL 

OF AERONAUTICS 

CAL-AERO is one of the most famous names in the 
history of Aviation Training. Highly honored end 
cited for distinguished service by the Army Air 
Forces, in training, with its associated schools, nearly 
26,000 pilots end 7,500 crew members, with on 
unparalleled record of safety end efficiency, it he~, 
in odditio·n, trained more than 6,000 civilians who 
ore engaged in ell phases of. eviction activity. 

Located on its own huge airport in the heart of 
Southern California's giant aircraft industry, 

. Col- Aero Technical Institute is recognized by the 
~ircroft Industry, California Boord of Education, is on 
the list of approved schools with the Veterans Bureau, 
on the list of approved schools with the Bureau of 
Immigration for non-quot~ students, as aircraft end 
mechanics school with C. A. A. approved courses, o 
.member of National Council of Technical Schools 
end Notional Aviation Trades Association. 

MAJOR C. C. MOSELEY, PRESIDENT SINCE 1929 

GRAND CENTRAL AIR TERMINAL 
GLENDALE 1, CALIFORNIA 

(Los Angeles County) 
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WAGES AND HOURS IN THE A I RCRAF T I NDUSTRY 

From S ta t istical Service, Aircra ft Indus tries Asso~i at ion of America 

AVE RAGE H OURS AND EARNINGS OF WAGE E Afu'fERS IN AJ:R.FRA~.rE, ENGI rE AND PROPE LL E R PLANTS 

A irframe Pla.nls Engine P lants Propeller Pla11ts 

A verage .H ourly A verage H ourly A verag• H ourly 
Weekly W eekly Ean~- W eekly W eekly E arn- W eekly W eekly E arn-
Hours E arnittgs ittgs H ours E arnings ings Hours Eamings i ngs 

1941 
Dec . . . . . . .. . 45-8 S41.53 s -91 48·3 Ss5.63 Sr. 15 53-2 S63 .95 $ 1. 20 

1942 
J a n . ... . . . . . 48·9 46.12 -94 50 .6 62.09 1.23 52.0 59. 10 I.I4 
Feb . . .. . .. . . 47·5 44 ·35 ·93 49-7 59-34 I .I9 49-7 54- 15 I .09 
Mar ..... . . . 47·6 44-33 ·93 49·3 60 .93 1. 23 50. I 56.42 I. 13 
Apr . . .. . . . . . 47·4 44.6 2 ·94 48. 5 58.9o 1.2I 50·9 58.04 I.I4 
M ay . . . . . . .. 46-7 44-52 ·95 48·3 58.43 I. 2I 51.5 59 -5I 1.16 
June . ... . . . . 46.1 44·65 -97 48. 2 58.07 1. 2 1 5r.o 59-58 I . 17 
July . . . ..... 45 .6 44-49 -9 7 48.0 59-6I 1.24 52.I 59-01 I. I 3 
Aug . . .. . . . . . 46.0 44-78 ·9 7 48·3 60.2 1 1.25 48·9 57-47 r. r8 
Sept . . . . .. . . 45 ·8 45·34 ·99 47·6 6r.oo 1.28 47 ·7 59-44 !. 2 5 
Oct . . ... . . . . 45 -7 44-35 ·9 7 48.8 6 I.I4 !. 2 5 48-3 6o.r8 1. 24 
Nov . . . : .. . . 46. I 44-91 ·9 7 4 7-3 59-25 1.25 46.2 s 6.38 I. 22 
Dec ....... .. 46· 4 45-59 -98 47-1 58.92 !. 25 48·9 59- 89 I. :2 2 

1943 
Jan .. . . : . .. . 46·3 45-82 ·99 47-2 59.84 1. 27 49-0 59 -62 1.22 
Feb .. .. , . .. . 45·9 45·89 1.00 47.8 60. 21 1.26 4 7·4 58.o5 I .23 
Mar. . . . . . . . 46.1 46-48 I.OI 48.5 61.33 1.26 47·7 58.I 8 1.22 
Apr .. . . . . . . . 47-1 48-90 1.04 48.0 60 .40 1.26 48.2 60.14 1. 25 
M ay ........ 46·7 49 -21 1. 0 5 48.8 62. 10 1.27 48.2 60.27 1.25 
June . ... . . . . 46·4 49·47 1.07 46. 7 59- '?3 1.26 48·3 6o.56 1.25 
July .. .. . . .. 45-4 48-3 I r.o6 46.7 59-40 1. 27 48·3 60.94 1.26 
Aug .... .. .. . 4 5-6 48·97 1.07 4 7-I -59.70 1.27 49·0 6 I .27 1.25 
Sept .. . . . ... 46.5 51.58 I. II 47·7 62.25 1.30 49-0 64.II I .3 1 
Oct . . . .. . . . . 46.6 51.30 I.IO 4 7·7 _6I.I4 1.28 47-0 58.89 1 . 2 5 
Nov . .. .... . 46.6 51.84 I. II 47·4 61.14 1.29 47·6 59-75 1.26 
D ec .. . . . . . .. 45-6 51.1 2 I. I 2 46. 2 58.47 !.26 47-2 59.89 1.27 

I 944 
Jan .. ....... 4 7·7 54-03 l.I3 4 7·7 61.69 I. 2Q 48.7 6I.7I 1.27 
Feb .... . .. .. 47·3 53.65 1.13 46·9 6o.66 1.29 47 -4 59- 52 1.26 
M a r .. ... .. . 46.8 53-5 2 l.I4 4 7.1 60.97 1.29 46. 5 s 8.26 1.26 
Apr ... . . . . .. 46·4 53-32 I. IS 4 7-1 61.15 1.30 46.7 59-10 1.26 
May . . .. . . . . 46.8 54-.30 1.16 46.0 59-49 1.29 46·4 s 8.16 1. 25 
June .. .. . ... 46·9 54·3 7 r.I6 46·7 6r.oo I.J I 47·3 6o .6I 1.28 
July .. . . . . . . 46.5 53-90 1.16 4 2.2 55 -23 I .31 44·3 57-00 1.29 
Aug .... . . . . . 46.8 54-36 1.16 45·4 59-19 I .JO 48.2 62 .70 1.30 
Sept . ... . ... 45,7 53-99 r.I 8 44·3 58.44 1.32 45-0 59-30 1.32 
Oct . . ... .. . . 46.5 54-51 1.17 45·9 59- 75 1.30 47·5 6 2.62 1.3 2 
Nov .. . . . . .. 4 7-0 55.28 1.18 44·9 59-05 I.J I 46.2 61.0 7 1.32 
Dec .. . . . . . . . 47·3 55.64 I . r.8 46·3 6r.r 6 1.32 46·7 62.34 1.33 

1945 
J an ... .... .. 48.1 57-41 1.19 45 .6 61.39 1.35 44.1 58.so 1.32 
Feb .... . .. . . 47 .1 55-46 1.18 4 7.1 62.43 1.32 46.1 6!.77 1.34 
M ar .. . . ... . 47-0 55.58 1.18 46.8 6I.7I 1.3 2 46.8 62. 94 1-35 
Apr .. . . . .... 46.8 55 -24 1.18 45·7 59·44 1.30 46·7 65. 5I 1.34 
M ay . . . . ... . 46.8 55-3 1 1.18 45.1 58.88 1.31 45·9 6o .52 1.32 
J une . . ... . .. 4 7·3 56.38 1.19 44·2 57-25 !.30 44·7 57 -90 1.30 
J u ly . . .. . .. . 46.2 55-17 1.19 43·8 56.7o 1.29 •44·6 57-67 1. 29 
Aug . . . . . .... 40.0 47-37 1.19 34·6 44-07 !.27 39-4 5D-70 1.29 
Sep t .... . . . . 37-8 44·54 r.r 8 . 37.8 . 46.o r 1. 22 4 2·4 52-33 I. 23 

Source: U. S. D ept. of L abor, Bureau of Labor Statistics. The serie s was discontinued 
after September, 1945. 
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REFINING COMPANY 
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ELECTRIC CABLES for AIRCRAFT 
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Special multiple conductor cable made to order- designed for particular 
applications on instruments and apparatus 

BOSTON INSULATED WIRE AND CABLE COMPANY 
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A.MERICAN AIRCRAF T IN SERVICE O R IN RESERVE 
AIR FO RCES OF TH E UNI T ED STATES 

Designer 

Bombers 
Boeing . ..... .. . ..... . 
Douglas. . ... . . . .. . 
Consolidated Vultee .. . . 
North America n ... . .. . 
M a rtin .. . ......... . . . 
Boeing . .......... .. . . 
Consolidated Vultee .. . . 
Lockheed .... . .. . .... . 
N orthrop . . . . . . ...... . 
Consolidated Vultee . .. . 
Boeing . . ...... . .... . . 
Boeing ... . . . .. . . . . .. . 
N or th American ...... . 
D ouglas . . ..... . ..... . 
Douglas . . ..... . ... .. . 
Curtiss . . . .. .. . .. . . . . . 
Douglas . ............ . 
Consolidated Yultee. 
Consolidated Vultee . . . . 
Curtiss . ...... . ...... . 
Douglas . . . . .. . ... . .. . 
M artin ...... . .. . .... . 
Curt iss . ....... ... . . . . 
Curtiss . . ... . .... . ... . 
Grumman . . ... . . ... . . 
Grumman . ... . ... . .. . 
Vought . . . . .. . ... . ... . 
Lockheed .. . ... . . .. . . . 
Consolida ted Vultee .. . 
Lockheed .. . . . ..... . . . 
Lockheed .. ...... . ... . 
Consolida ted Vultee .. . 
Consolida ted Vultee .. . 
Martin .. . .. . . .. .... . . 

Fighters 
Lockheed ........... . . 
Repu.blic .. ·.· ........ . 
North Amen can .. .. . . . 
Bell .. . ..... . .. . .. . .. . 
Northrop . . ... . .. . ... . 
Bell . ... . .... . . 
Genera l Motors (Fisher) 
Lockheed ............. . 
Consolida ted Vultee .. . . 
North American .. .. . . . 
Bell. . .. . . ..... . ..... . 
Republic ........ ' . ... . 
North American . 
McDonnell . . . ... ... . . . 
Boeing . .. . ... . .. . ... . 
Goodyear. ... . .. . . . . . . 
Grumman ... .. . . . . . . . 
Vought . . . . .......... . 
Grumman ..... .. . .. . . 
Grumman ...... . . . . . . 
Ryan . .. .... . .. . . . . .. . 
Grumman . ... .. . . ... . 

Observation 
Beech . . ..... . .... . .. . 
Lockheed . . .. . . . .. .. . . 
North American .... . . . 
Consolida ted Vultee . ' . . 
Boeing ............. . . 
North American .... . . . 
Republic . .. ........ . . 
Boeing ........ . .. . . . . 
Lockheed . . .... . .. . .. . 
Northrop .... ... . ... . . 
Consolidated Vultee . . . . 

J a nuary r , 1946 

U.S. Army 

B-17 
B - I Q 

B-24 
B-25 
B-26 
B- 29 
B-32 
B-34 
B-35 
B-36 
B-39 
B-44 
B-45 
A-20 
A-24 
A-25 
A-26 
A-3 1, A-35 
A-44 

P-38 
P-47 
P-s r 
P -59 
P-6 r 
P -63 
P -75 
P-8o 
P -81 
P-82 
P -83 
P-84 
P-86 

F-2 
F-s 
F-6 
F-7 
F -9 
F - ro 
F-12 
F-13 
F-14 
F-rs 
OA-ro 

Model 

U. S. Navy 

P B 

PB4Y-1 
PBJ 

SBD 
SB2C 

BT2C 
BT2D 
BTM. 
SBF 
SBW 
TBF 
TBM 
TBY 
P 2V 
PB4Y-2 
PV-r 
PV-2 
PB 2Y 
PBY 
PBM 

FD 
F8B 
F 2G 
FM 
F 4U, F3A, FG 
F6F 
F8F 
FR 
F 7F 

Approved Nam e 

F lying Fortress 
H emisphere D efender 
Li berator 
JVJitchell 
Mara uder 
Superfortress 
D omi na tor 
Ventura 
(No na me) 
(No na me) 
Superfortress 
Superfo rtress 
(No na me) 
H avoc 
D auntless 
H elldiver 
I nvader 
Vengeance 
(No name) 
(No name) 
(No name) 
M auler 
Helld iver 
Helldiver 
Avenger 
Avenger 
Sea wolf 
N eptune 
P rivateer 
Ventura 
H arpoon 
Coronado 
Ca talina 
Mariner 

Lightning 
T hunderbolt 
M ustang 
Airacomet 
Black Widow 
K ingcobra 
(No name) 
Shoot ing Star 
(No name) 
(No name) 
(No na me) 
(No name) 
(No name) 
P hantom 
'(No name) 
(No na me) · 
Wildcat 
Corsair 
Hellca t 
Bearcat 
Fi reball 
T igercat 

Expeditor 
Lightning 
Mustang 
Liberator 
Flying Fortress 
M itchell 
(No name) 
Superfor tress 

. Shooting Star 
Black Widow 
Catalina 
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LOOK TO LOCKHEED FOR LE4DERSHIP 

YEARS AHEAD IN THE SCIENCE OF FLIGHT 

Lockheed Airc1·a/t Co1·pot·atiot1 • Brtrba11k, Ca lifonlia 

LOCKHEED P·BO POWERED BY GENERAL ELECTRIC 



AMERICAN AIRCRAF T IN SERVICE O R I N RESERVE 
( Continued) 

Observa tion, cout'd. 
Curtiss .... .. . . 
Vought . . . ... . 
Consolidated Vultce .. 

Transports 
Beech . .. . . 
Curtiss . . . . ... . .. . . . . 
Douglas .. . 
Douglas . .... ... .. .. . 
N oorduy n . . . .. . .. . . 
Lockheed .. 
D ouglas. 
F a irchild . . . . 
Boeing . ... .. . . . .. . . . 
Douglas .... . 
Beech . . .. .. . 
Fairchi ld . . . ... . 
Consolidated Vultee. 
Lockheed .. . . 
Douglas . . . 
Lockheed . . . 
Lockheed .. . . . . . .. . . . . 
Consolidated Vultee ... . 
Martin .. ." . 
Sikorsky .. . 
Boeing ..... . . 
Martin ..... . . . 

Trainers 
North American .. . . . . . 
Beech . .. . ..... . . . . .. . 
Beech .... . .. . . . ... . . . 
Boeing . . . . . . . . . . . 
Fairchild .. . . ... . . . 
Curtiss . . .. . ...... . . . . 
Consolidated Vultee ... . 
Howard .. . .... . . . . . . . 
Ryan . . . .. . .. . 

U tili ty (Navy Classifica-
tion) 

Douglas .. . . . . 
Douglas . . .. . ... .. . . . . 
Beech .. . .... . . . ... . . . 
Cessna . . . . . . . . .. . ... . 
Grumman . 
Martin . . .... .. . ... . . . 
Grumman . ... . ...... . 
Lockheed .... . . .. . . .. . 
P iper . . . . .... . ..... . . 
Fa irchild . .. . 
Beech . ...... . . . . . .. . . 
Howard . . ... . . . . .. . . . 
Noorduyn . . 
Grurrunan . . . .. ... .. . . 

L-iaison 
Piper . . . ... ... .. .. . . . 
Consolidated Vultee .. . . 
Consolida ted Vultee . .. . 
Piper . . ... . .. . . ... . . 

Rotary Wing 
Sikorsky . . .... . . . . . .. . 
Sikorsky . .. . ......... . 
Nash 'Kelvinator ... . . . 
Bell . .... . . . . . . . . . . · . . . 
Bell .. . . . ..... . . . . .. . . 
K ellett. ... . .... . . ... . 

U. S. A rmy 

C-45 
C-46 
C-47 
C-s4 
C-64 
C-69 
C-74 
C-82 
C-97 
C-II7 
UC-43 
UC-6t 

AT-6 
AT-7 
AT- n 
PT-13, I 7 
PT-1 9 

L-4 
L-s 
L-13 
L -I4 

R-4 
R-s 
R-6 
R-12 
R-13 
0-60 

M odel 

U.S. Na vy 

sc 
OSzU, 0 ' zN 
OY 

Rs · 
R4D 
R sD 
JA 

GB 
GK 
RY 
XR6o 
R4D 
Rso 
R3o 
PB zY 
JRM 
JRzS 
B-3 t 4 
PBM 

SNJ 
SNB 
SNB 
NzS 

SNC 
SNV 
NH 
N R 

BD 
JD 
JRB 
JRC 
JRF 
J M 
J~ 
JO 
AE NE GK 
GB 
GH 
JA 
]2F 

AE NE HE 
ov' · 

I-INS 
I-I0 2S 
I-I OS 

Approved Name 

Seahawk 
K ingfisher 
Sentinel 

Exped itor 
Commando 
Sky t ra in 
Skymas ter 
Norseman 
Conste!Ja tion 
Globemaster 
Packet 
(No name) 
Skytrain 
T rave ller 
Forwarder 
L ibera tor 
(No name) 
Sky trooper 
Lodesta r 
(No name) 
Coronado 
Mars 
Excalibur 
Clipper 
Mariner 

T exan 
Navigator 
Kansan 
Kaydet 
Corue!J 
Falcon 
Va liant 
Nightingale 
Recrui t 

Havoc 
Invader 
Expeditor 
Bobcat 
Goose 
Marauder 
Widgeon 
(No name) 
Grasshopper 
Forwarder 
T rave!Jer 
N ightingale 
Norseman 
Duck 

Grasshopper 
Sentinel 
(No name) 
(No name) 

(No name) 
(No name) 
(No name) 
(No name) 
(No name) 
(No name) 

Source: U. S. Army Airplanes, Office of P lans and Policies, AAF ; U. S. Navy Airplanes, 
Office of the Chief of Public Relat ions, Navy Department . 

530 



FLYI NG FACTS 

'" 

TD F IGURE S 53! 

North American Aviation 
is the only manufacturer 
to have had three different 
types of military aircraft 
of its own design in contin
uous quantity-production 
from Pearl Harbor to V-J. 

During nearly'four years 
of war North American 
Aviation built: 
14.9% of all U.S. fighters 
11.2% of all U.S. bombers 
25.9% of all U.S. trainers 
13.8% of all U.S. planes 

North American Aviation Sets the Pace 
GENERAL OFFICES : INGLEWOOD, CALIFORNIA 
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21 ~EWEL ENGINE 
Like a fine watch, the Allison engine has a " 21-jewel movement''

assuring dependability and long life. The j ewels a re the m ajor 

silver-plated and copper-lead cast sleeve-type bearings, which 
absorb terrific loads and high temperatures from shafts 

revolving 3,000 times a minute.* Twenty years ago, 

Allison 'engineers pioneered the d evelopment 

of higher-precision sleeve-type bearings to ~~~~li£5~~ 
enable engines to develop high ~~~~~~~g 
horsepower. Today, installed in ~ 

virtually every aircraft engine 

made in this country- as well 

as Allison - these bearings have 

made good-a t horsepowers 

far 'beyond the dreams of the 

Allison pioneers. * Now 

Allison bearings are 

available for other 

fine engines and 

machines to 

serve a world 

at peace. 

POWERED BY ALLISON 

P-38-Lightning 
P-39- Airacobra 
P-4o- Warhawk 
A -36and P-JrA-Muttang 
P-63- Kingcobra 

Approximatdy 7 0, ooo Allison ~nginc.s 
hav' bun built forth, abov' plan'! of 
th' U.S. Annr Air Forus. 

LIQUID•COOLED AIRCRAFT ENGINES 

Ev,ry Sundar Aftanoon-
GENERAL MoTORS SYMPHONY OF THE AIR- NBC N'twork 
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U. S. ARMY AIR FORCES 

Washington, D. C. 

F ebruary I, 1946 

Robert W. Patterson, Secretary of War 
Vv. Stuart Symington, Asst. Secretary of War for Air 

Commanding General, Army Air Forces .. ...... ... ...... .... ... ...... . . . Gen. Carl Spaatz 
Deputy Commander, AAF and Chief of Air Staff ..... . . ..... . . . . . ... Lt. Gen. Ira C. Eaker 
Deputy Chief of Air Staff . ... . . .... . . . . . . . . . . . ...... . ... . . . . Major Gen. C. C. Chauncey 
Deputy Chief of Air Staff . ... . . ... , ........ . . . .... . .. . .... ....... Brig. Gen. R. C. H ood 
Deputy Chief of Air Staff for Research and D evelopment ... . . ..... Major Gen. C. E. LeMay 
Assistant Chief of Air Staff-r . ..... . ............ . . .. ...... .. . Major Gen. F . L. Anderson 
Assistant Chief of Air Staff-2 .... ... .... . . ....... . . .. . ...... Brig. Gen. G. C. McDonald 
Assistant Chief of Air Stafi-3 .... . . ..... . . . ....... . . . . . .. ... Major Gen. E. E. Partridge 
Assistant Chief of Ai.r Stafi-4 ... . ..... . . . ....... .. . ..... .... . . Major Gen . E. M. Powers 
Assistant Chief of Air Staff-s . .. .. .. ... . .. ... .. . . . ... . ..... . . . .. Major Gen. L. Norstad 
AAF P ersonnel Distribution Command . . ... . .. . ........ . ... Major Gen. John D. F. Barker 
AAF Training Co=and (Acting) .. ... .. .. .. . .... . . . ....... ..... Major Gen. J .P. Hodge s 
Air Transport Co=and . ...................... . .. . . . .. . ......... Lt. Gen. H. L. George 
Air Technical Service Command . .... . ....... . .. . . . ....... . ..... . . Lt. Gen. N. F. Twining 
AAF Center. .... . . . . . . . .. . .. ...... . .. . . .. ...... . . .. ... . .... Major Gen. Donald Wilson 
Continental Air Forces : ........... .. ............ Commanding General, Gen. Carl Spaatz 

Deputy, Major Gen. St. Clair Streett 
Fifth Air Force (Acting) . . . . . . . . . .. . . . . ......... .. . ... . .. . Major Gen. Kenneth B. Wolfe 
Sixth Air Force ..... . ................. . . . ... . . . ...... ... Major Gen. Hubert R. Harmon 
Seventh Ai r Force ..... . .. ... . . . ........ .. . . .. . . . .. .. .... .. Brig. Gen. Thomas D . White 
Eighth Air Force .. . .. . . . . . .. . . .. .... .... . . .. .. .. . .... . Brig. Gen. Patrick W. Timberlake 
Thirteenth Air Force . . ' .. ... .. . . ....... . . .. .. . . . . ... . ... Major Gen. Paul D. Wurtsmith 
Twentieth Air Force . .. ... .. . ... . . . .... . .. .. . . .. ..... . . .... Major Gen. James E. Parker 
Alaskan Air Command .... . .. .... ..... .. ... . . ... . . . . . . .... Brig. Gen. Edmund C. Lynch 
Air Inspector ..... . . ..... ... · ... .. . ...... . .. . ... . . . . . ........... Major Gen. J. W. Jones 
Budget and Fiscal. . .. .... . . . .. . . .. .... . . ... .. ..... ....... .. .... : . . Colonel E. H. White 
Special Assistant for Anti-Aircraft. . . . . . . . . . . . . . . . . . . .... Major Gen. H . R . Oldfield 

CIVIL AERONAUTICS ADMINISTRATION 

U. S. DEPARTMENT OF COMMERCE 

Washington, D . C. 

Henry A. Wallace, Secretary of Commerce 
William A. M. Burden, Assistant Secretary of Commerce 

Administrator of Civi l Aeronautics . ... . . ... . . ... . . ....... . ............. . .. . T . P. Wr ight 
Deputy Administrator ...... .... . ........... .. ..... 1 • • • . . • ... • .. .• . ••• Charles I. Stanton 
Assistant Administrator, Field Operations ...... ... . . . .... .. . . . .. . . . ...... .. . . A. S. Koch 
Assistant Administrator, Business Management. . . . .... ............. . ... A. E . Stockburger 
Assistant Administrator, Aviation Information ... . .. . . . .. . .... .. .. . . .... .. .. . . . Ben Stern 
Assistant Administrator, Safety Regutation .......... . . . . · . . .... . . . . ..... .. .. . F red Lanter 
Assistant Administrator, Airports ....... . ...... . ... . .. .... ... .. .. . ...... C. B. Donaldson 
Executive Assistant to Administrator ......... . . ....... .. .. ............ Edward Sturhahn 
Assistant to the Administrator, Personal Flying Development . ... . ... . ..... .. . . John Geisse 
Assistant to the Administrator, Research .... . ......... . ... . ... . . . ...... Dean R. Brimhall 
Assistant to the Administrator, State Relations ..... .. .... . ...... . ......... E. J . Robins 
Manager, Washington National Airport ............... . . . ... . .. . ... ..... . ... Hervey Law 

Region I 
Region II 
Region III 
Region IV 
Region V 
Region VI 
Region VII 
Region VIII 
Region IX 

Regional Managers 
New York, N. Y.... .. . .. . . .... .... . . .. .. . .. . . . . ... .... . .... . W. E. K line 
Atlanta, Ga.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... W. M. Robertson 
Chicago, Ill.. . . . . . .. .. .. ....... . .... ·-· . . . . . . . .. .... ... . . . . George W. Vest 
Fort Worth, Tex .. .. ..... .. . .. ... .. . .. ... . . . . . . . . . .. . ....... . . L. C. Elliott 
Kansas City, Mo ...... .... ......... . . ... . .. .. .. .. .... . . .. ... L. W. Jurden 
Santa Monica, Calif. ........ . . . .. . ... .. .. . . .. ... '· . . . . ... JosephS. Marriott 
Seattle, Wash ...... . .. . .. . . ..... ...... . .. .. .. ... .. : ..... ... R. D. Bedinger 
Anchorage, Alaska. -'· ... ... .. ... ..... . ... ... ................. . W. P. Plett 
Honolulu, T . H . . .... . .. . . ... . .... . . _. . . . ... . .. . ..... . ... John M. Be~rdslee 
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EARL N . FIN DLEY 
Editor 

BRADLEY JONES FLORENCE 0 . BERGSTROM 
ROGER S. FIN DLEY Secretary 

A.rsoriate Editors 

3-N BUY~NG CIRCULATION in this field close attention 
must be given to the class of readers. From the beginning our 
subscribers have been leaders in their respective fields in aero
nautics, many of whom now occupy the highest posts in 
military and civil aeronautics. 

The placing of your message before this type of reader is 
important in view of the fact that rarely is any component part 
of the plane or engine used without his final permi.ssion, many 
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THE - AWAY~ 

~e/Ore you con soy 'YET-PROPULS/ON.'" 
Flashing like a rocket into the skies-faster 
than any airplane designed for carrier use ever 
flew before-the new FDl Phantom repre
sents another "first" for the United States 
Navy. It bas been christened the Phantom 
because its great speed makes it appear and 
disappear like an apparition. Yet, despit e it s 
great speed, it possesses a lower landing speed 
than any other jet airplane. Designed and 
developed by McDonnell Aircraft in collabo
ration with the Bureau of Aeronautics of 
the Navy, the jet propelled "Phantom " 
promises to add further laurels to the splen
did records of Naval aviation achlevement. 

M~DONNELL 
;4t/wtajt~ 

MANUFACTURERS OF 
AIRPLANES and HELICOPTERS 
SAINT LOUIS, MISSOURI • u.s. A. ' 
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The magic of 

*Spin-proof · 
inakes private flying public 

539 

Learning-time cut one-third; two simple con
trols ; spin-proof safety; tricycle landing gear 

-these Ercoupe features spell the difference 
between 1940's private flying and 1946's 

public flying. Ercoupe is all metal, with 7 5 h.p. 
engine. Usefu~ l_oad: 510 lbs . Maximum speed : 

127 
m.p .h., cru1smg, 110. Miles per gallon : 22 . 

$2994 flyawaY factory, standa rd equipment. 
ENGINEERING & RESEARCH CORP. , Riverdale, Md. 

*Certified incapable of spinning by the 
U.S. Civil Aeronautics Administration 
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Flashing like a rocket into the skies-faster 
than any airplane designed for carrier use ever 
flew before--the new FDl Phantom repre
sents another "first" for the United States 
Navy. It has been christened the Phantom 
because its great speed makes it appear and 
disappear like an apparition. Yet, despite its 
great speed, it possesses a lower landing speed 
than any other jet airplane. Designed and 
developed by McDonnell Aircraft ;n collabo
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the Navy, the jet propelled " Phantom" 
promises to add further laurels to .the splen
did records of Naval aviation achievement. 
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Lea rning-time cut one-third; two simple con
trols; spin-proof safety; tricycle landing gear 

-these Ercoupe features spell the difference 
between 194 0 's private flying and 1946 's 

public flying . Ercoupe is all metal , with 75 h.p. 
engine. Useful load : 510 lbs . Maximum speed : 

127 m.p.h. , cruising , 11 0 . Miles per gallon: 22. 
$ 2994 flyaway facto ry, standard equipment. 

ENGINEERING & RESEARCH CORP., Riverdale, Md . 

*Certified incapable of spinning by the 
U. S. Civil Aeronautics Administration 
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For business, for sport, for pleasure . .. 

it is easy to fly ,a Silvaire 

THE~~ 
;;;;il' BY L USC 0 M BE 

First in All-METAL Personal Planes 

LUSCOMBE AIRPLANE CORPORATION • Dallas, Texas 
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(D ) Styles Bridges 
(D ) Wallace H . White 
(D) Chan Gurney 
(D) C. Wayland Brooks 
(D) Clyde M. Reed 
(D) Joseph H. Ball 
(D) Raymond E . Willis 
(D) Homer Ferguson 
(D) Kenneth S. Wherry 
(D) Guy Cordon 
(D) 

Interstate Commerce 
(D) F rank P. Briggs 
(D) J ames 'vV. Huffman 
(D) Wallace H . 'vVhite, Jr. 
(D) Warren R. Austin 
(D) Henrik .Shipstead 
(D) Charles \V. Tobey 
(D) Clyde M . Reed 
(D) Albert W. Hawkes 
(D) E. I-I. Moore 
(D) Homer E . C~peha rt 
(D) 

Military Affairs 
(D) Burnet R . Maybank 
(D) Frank P. Briggs 
(D) Warren R. Austin 
(D) Styles Bridges 
(D) Chan Gurney 
(D) Chapman R evercomb 
(D) George A. Wilson 
(D) H . Alexander Smith 
(D) Thomas C. Hart 

Naval Affairs 
(D) Francis J. Myers 
(D) Hiram W. Johnson 
(D) Charles W. Tobey 
(D) Raymond E. Willis 
(D) C. Wayland Brooks 
(D) Owen Brewster 
(D) Edward V. Robertson 
(D) Leverett Sal tons tall 
(D) Wayne Morse 
(D) 

Post Offices and Post Roads 
(D) Glen H. Taylor 
(D) E . P. Carville 
(D) Clyde M. J,<.eed 
(D) William Langer 
(D) C. Douglass Buck 
(D) Bourke B. Hickenlooper 
(D) Forres t C. Donnell 
(D) Milton R. Young 
(D) William A. Stanfill 

(D ) 
(D ) 
(R ) 
(R ) 
(R ) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R ) 
(R) 

(D ) 
(D ) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 

. (D) 
(D) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 

(D ) 
(R) 
(R) 
(R) 
(R) 
(R) · 
(R) 
(R) 
(R) 

(D) 
(D) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 
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Open Door to WOrld Marke_ts 
As package air shipm~nts grow 
into cargo air shipments, \vorld 
business will find increasing de
pendence on air transportation. 
The door to World Markets will 
open steadily wider as air cargo 
rates come do'Yn - and the key to 

lower rates tomorrow will be found 
in the aviation laboratories today. 

Curtiss \.Vrightresearchisamajor 
influence in paving the way for the 
still larger air transports. Greater 

speeds, greater loads are the goals 
of Curtiss \.'\!right scientists now 
probing deeper than ever into the 
unknown reaches of aerodynamics, 
power and propulsion. 

From its great wealth of experi
ence and the integration of all 
branches of the science, Curtiss 
Wright may be counted on to play 
a prominent part in providing 
equipment for what is becoming 
the Big Business of the Air. 

F I R S. T I N F L I G H T 

(URTISS~WRIGHT 
AIRPLANES 

CORPORATION 

ENGINES PROPELLERS 
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CONGRESSIONAL COMMITTEES INTERESTED IN AVIATION 
(Continued) 

Clarence Cannon 
Louis Ludlow 
Malcolm C. Tarver 
Jed Johnson 
J. Buell Snyder 
E=etO'N eal 
Louis C. Rabaut 
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 
Jamie L. Whitten 
Thomas J . O'Brien 
James M . Curley 
Thomas D'Alesandro, Jr. 

Clarence F. Lea 
Robert Crosser 
Alfred L. Bulwii1kle 
Virgil Chapman 
Lyle H. Boren 
Lindley Beckworth 
J. Percy Priest 
Oren Harris 
George G. Sadowski 
Richard F. Harless 
John W. Murphy 
Edward A. ·K~lly 
Luther Patrick 
John B. Sullivan 

Andrew J. May 
R. Ewing Thomason 
Overton Brooks 
John J . Sparkman 
Paul J. Kilday 
Carl T. Durham 
John Edward Sheridan 
Robert Sikes 
Philip J. Philbin 
Paul Stewart 
Arthur Winstead 
Chet Holifield 
James A. Roe 

Carl Vinson 
Patrick H . Drewry 
Lyndon B. Johnson 
Michael J. Bradley 

House of Representatives 

Appropriations 

(D ) 
(D ) 
(D ) 
(D ) 
(D ) 
(D) 
(D ) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D ) 
(D) 

George \V. Andrews 
John J. Rooney 
Herman P. Kopplemann 
John Taber 
Richard B. Wigglesworth 
Charles A. Plumley 
Everett M. Dirksen 
Albert J . Engel 
Karl Stefan 
Francis Case 
Frank B. Keefe 
Noble J . Johnson 
Robert F . Jones 
Ben F . J ensen 
H . Carl Andersen 
Henry C. D worshak 
Walter C. Ploeser 
Harve Tibbott 
Walt Horan 
Dean M. Gillespie 
Gordon Canfield 

Interstate and Foreign Commerce 

(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D ) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 

Dwight L. Rogers 
Benjamin J. Rabin 
Vito Marcantonio 
Charles A. Wolverton 
Pehr G. Holmes 
B. Carroll Reece 
Charles A. Halleck 

_ Carl Hinshaw 
Clarence J. Brown 
Evan Howell 
Leonard W. Hall 
Thomas D . Winter 
Joseph P. O'Hara 
Wilson D. Gillette 

Military Affairs 

(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 

Melvin Price 
Walter G. Andrews 
Dewey Short 
Leslie C. Arends 
Charles R . Clason 
J. Parnell Thomas 
Paul W. Shafer 
Thomas E. Martin 
Charles H. Elston 
Forest A. Harness 
Ivor D. Fenton 
J . Leroy Johnson 
Clare Boothe Luce 

Naval Affairs 

(D) 
(D ) 
(D ) 
(D) 

Ed. V. Izac 
Lansdale G. Sasscer 
James J. Heffernan 
L. Mendel Rivers 

(D) 
(D ) 
(D ) 
(R ) 
(R ) 
(R) 
(R ) 
(R ) 
(R ) 
(R) 
(R ) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R ) 
(R ) 

(D) 
(D ) 

(A.L.) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 

(D) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 

(Dl 
(Dl 
(Dl 
(Dl 
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)))))))))))))))))))))))))))))))))) 

FOR PEACETIME SKIES 

~ -

At Pratt & Whitney, the new 3500- horsepower Wasp 
Major surpasses every other engine known to be in pro
duction and is already a keystone in commercial transport 
and military planning. At - Hamilton Standard, propellers 
of improved design have been developed to harness engine 

power more efficiently than ever before. At Chance Vought, 
new Navy fighters are already eclipsing the performance 
records set by battle-tested Corsairs. At Sikorsky, the S-51, 
first in a series of commercial helicopters, is bringing 

I 

to businessmen · new opportunities for expanding their 
horizons. 

In each division of United Aircraft the priceless engineering 
skill which _served this nation so well in war is now fully 
geared to help American aviation lead the world in peace. 

UNITED AIRCRAFT CORPORATION 
EAST HARTFORD, COJ\!1\!ECTICUT 

PRATT ll WHITNEY ENGINES 0 HAMILTON STANDARD PROPELL ERS 

CHANCE VOUGHT AIRPLAN ES 0 S IKORSKY H E LICOPTERS 

)))))))))))))))))))))))))))))))))) 
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CONGRESSIONAL COMMITTEES INTERESTED IN AVIATION 
(Continued) 

F . Edward Hebert 
John E. Fogarty 
Emory H . Price 
William A. Rowan 
Ray J. Madden 
Franck R. H avenner 
Hugh De Lacy 
Andrew J. Biemillcr 
W. Sterling Cole 

Thomas G. Burch 
George D . O'Brien 
Charles E. McKenzie 
Tom Murray 
James H. Torrens 
Matthew M. N eely 
Philip A. Traynor 
Edward J. Gardner 
Frank T. Starkey 
Ned R . Healy 
John E . Lyle 
Dudley G. Roe 

Naval Affairs (Continued) 
(D ) George J . Bates 
(D ) William E. Hess 
(D ) J ack Z. Anderson 
(D) James Wolfenden 
(D) William W. Blackney 
(D) Robert A. Grant 
(D) M argare t Chase Smith 
(D) Harry L . Towe 
(R) C. W. Bishop 

Post Offices and Post Roads 
(D ) J . Vaughan Gary 
(D) Fred A. Hartley, Jr. 
(D) Noah M. Mason 
(D) John C. Butler 
(D ) William C. Cole 
(D) Harold C. Hagen 
(D) William H . Stevenson 
(D) Walter E . Brehm 
(D) Robert J . Corbett 
(D) John W. Heselton 
(D) Edward J. Elsaesser 
(D) J ames I. Dolliver 

INSTITUTE OF THE AERONAUTICAL SCIENCES 

2 Eas t 64th St. 

New York zr , N.Y. 

Officers for 1946 

(R ) 
(R ) 
(R ) 
(R ) 
(R) 
(R) 
(R ) 
(R) 
(R) 

(D ) 
(R) 
(R ) 
(R ) 
(R) 

. (R) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 

President. .. . . . . . . . . . .. Arthur E. Raymond 
Vice President. . . . . . . . .. . .... . . ... . . . .. . .. . ... .. . .. .. . . .. .. Preston R. Bassett 
Vice President . . . . . .. ... . . .. . .. .. . . . .. . .. . . .. .. . .. . .. . . ...... J. H. Kindelberger 
Vice President . . .. . . .. . . . . .. . . . ....... . . . ... . .. . ... . .... . .. .. . . .. . ...... John C. Leslie 
Executive Vice President. . . . . . . .. . . .. .... . ... . .. . . . ........... Bennett H. Horchler 
Treasurer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . ... . . . . . .... . .. Charles S. Jones 
Chairman of the Council. . . .... . . . .. . ....... .. ..... .. ......... . ... . .. Lester D . Gardner 
Assistant to the President. . . . . .. . .. . . . ..... . . . .... .. . . . . .. . . . ........ George R . Forman 
Secretary ... .. . ..... .. ... . .... . ..... . .. . ... . . . . . .. . .. . . . . . .. .... .... Robert R. Dexter 
Controller . . ... .. . . ....... . . ..... . ............. . . . . . .. . Joseph J . Mai1an 

Members of the Council 
E . E. Aldrin 
Rex B. Beisel 
Lawrence D . Bell 
George W. Brady 
W. A. M. Burden 
Charles H . Colvin 
J ames H. Doolittle 
William K. Ebel 

Sherman M. Fairchild 
Charles Froesch 
Ler y R. Grumman 
R. Paul Harrington 
Otto Kirchner 
J erome Lederer 
Earl D. Osborn 
Elmer A. Sperry, Jr. 

AIRCRAFT OWNERS AND PILOTS ASSOCIATION 

National Service Office . . .. . . . .... ... . . .. . . .. ... 1319 F Street, N. W., Washington 4, D. C. 

President . .. . .. . .. . ... . ... . . . ... .. . ... . ... . .. . . . . . .. . . ... . . ... C. Townsend Ludington 
Vice President .. ... . .. . .. ...... . . . .. .. .. ... ... . .. . . . . . .. . . .. . .. . .... Philip T. Sharples 
Secretary .. .. . ...... . . . . ... . .. . ... . ....... .... . .. .. . ...... ... . . ..... . . . Alfred L. Wolf 
Executive Secretary . ... . . . . . .. .. . .. . . .. . ... .. . . .... . .. .. .. . . . ..... . J. B. Hartranft, Jr. 
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INTRODUCING THE NEW 

Co-mm_o-uweafth_ TRIMMER cJm,kiJ,iau 

H ERE'S the pl ane you have been waiting for-the all around-----every usc--personal 

pl ane. Now the airways arc really yours to explore and enjoy-time and distance arc 

no longer obstacles in the way of that short vacation-the quick business trip or the 

fa mil y weekend excursion to the country. 

Rivers-lakes-harbors arc your la nding field or if you chQose it's onl :,r a few 

minutes over to " that new sky port" where the £olks are so friendly and the · food is so 

good. 

Yes-here is real utility Ill flying-the kind of flying you have dreamed about and 

the kind of flying most everyone can afford. 

Also in production at the Vall ey Stream plant is the SKYRANGER, a two pl ace 

land plane alread y familiar to many perso nal plane pilots. 

For information, specifications, prices, and the name of your local dealer, write to 

COMMONWEALTH AIRCRAFT 
INCORPORATED 

GENERAL SALES OFFICE: 521 FIFTH AVE .. NEW YORK 17. N . Y . 
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SOCIETY OF AUTOMOTIVE ENGINEERS, INC. 

29 Wes t 39th St ., ew York r8, N . Y. 

Officers for 1946 
President. .. . .. . ... .. .. . . . . . . . .. .. .. . . . . . .. . . . . . ...... . .. . . . . . . . .. . L. Ray Buckendale 
Vice President (Rep. Aircraft Engrg.) . .... . ....... .. . .. . .. . . . . . . . . . .. . . . . G. A. Page, Jr. 
Vice President (Rep. Aircraft Powcrplant Engrg.) . . . .. . .. . . . . . .. . . . .. . . . . .. Earle A. Ryder 
Vice President (Rep. Air Transport E ngrg.) . .. . . . . . ..... .. . .... . . . . . . . ... Charles F roesch 
Secretary and General Manager . . ... . .. ... ....... . .. . . .. . ... . . . . . . . . . John A. C. Warner 
Manager of Aeronautical D epartment . .. . . . .... . . . . .. . ... ... .. .. .. . ....... J . D. Redding 

The Council 
H. S. Manwaring, Vice President Albert]. Blackwood, Councilor 
J. C. Geniesse, Vice President C. E . F rudden, Councilor 
J . E. Hale, Vice President A. E. R aymond, Councilor 
Thomas L. Hibbard, Vice Pres ident J. C. Armer, Councilor 
Neil A. Moore, Vice Pres ident F . C. Pa tton, Councilor 
E . A. Petersen, Vice President R . J . S. Pigott, Cow1cilor 
Ervin N. Hatch, Vice President B . B . Bachman, Treasurer 
Beverly W. Keese, Vice P resident W. ·. James , P ast President (1944) 

J . M . Crawford, Past P res ident (1945) 

Activity Committees 
Air Transport Activity Committee ..... . ........ . .. .. ... . . . . . . Charles F roesch , Chairman 
Air Transport Activity Meetings Committee .... .. ..... . .... . . . .. W. W. Davies, Chairman 
Air Transport Activity Membership Committee . . .. . . . . .. . . .. .. . H . D . H·oekstra , Chairman 
Aircraft Activity Committee . ... . . . . . . . . . . . .. . .. . . . . . . ..... . . .. G. A. Page, Jr., Chairman 
Aircraft Activity Meetings Committee .. . .... . . . . . . ... .......... ... A. L . Klein, Chai rman 
Aircraft Activity Membership Committee . . .... . . .. . ... . . . .. . . .. . Peter Altman, Chairman 
Aircraft Powerplant Activity Committee . .. . . ..... . . .. . . .. . .. . .. Earle A. Ryder, Chairman 
Aircraft Powerplant Activity M eetings Committee ..... . . . .. . . . . .. . . . A. L. Beall, Chairman 
Aircraft Powerplant Activity Membership Committee ............. A. T . Gregory, Cha.irman 

Aeronautical Standards Committees 
Aeronautics Committee W. C. Lawrence 

Arthur N utt, Cha irman Erie Martin 
A. E. Raymond, Vice Cha irman C. E. Mines 
J . B , Johnson W. A. Pa rkins 
R. D . K elly P. F . Rossmann 

Aircraft Engine Snbdivisi.Pn ... ... .......... .. . . . .. . . . . . .... . .. . .. C. E . Mines, Chairman 
Aircraft Accessories & Equi pment Subdi vision . . .. .. ... . . . .. . . .. W. C. Lawrence, Chairman 
Aircraft Propeller Subd ivision . . . .. ... .. ... . . .. ...... . .... . . . .. . . . E rie Martin, Chairman 
Special Aircraft Projects Subdivision . .. . . . ... .. . . . .... . . . . .. . .. P . F . Rossmann, Chairman 
Aircraft '.Materials & Processes Coordina t ing Subdivision . . . .. . . .. .. J . B . Johnson, Cha irman 

Aircraft Engine Materia ls & P rocesses Committee . . .. . ..... . ... B. Clements, Chairman 
Airframes M aterials & Processes Committee .. . ... . .... . .... . L. D . Bonham, Chairman 
Aircraft AccessorY, Materials & Processes Committee .. ... .. . . A. \V. F . Green, Cha irman 

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 

29 West 39th Sf , New York 18, N . Y. 

President . . . . . . ... . .. . . . ... ... . ..... .... . . . . . . . . ..... . . .... . . . . . . . . D . Robert Yarna l 

Aviation Division 
Executive Co=ittee: 

F. K . Teichman .. . . . ... . .. . . .... . .. ... .. . . . .. . . . . ..... . .. . ... . . . .... .. . Chairman 
J. E. Younger . .... .. . . .. . : . . .. . .. . . . . ..... . .. . . .. . .. . . .. .. .. ... . ..... .. Secretary 

E . S. Thompson Fred Weick 
R . P. Kroon Herman Hollerith, Jr. 

J unior Advisors: 
Bruce E. D elMar 

General Co=ittee: 
L. M . K. Bpelter 
Timothy E. Colvin 
William Schroeder 

F. H. Fowler Martin Goland 

F. R. Shanley 
W. E . Mason 
J ohn D elmonte 
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Used on America1s Leading Aircraft! 

................................ ~. :~~~~ .. ~; ~: ~: '::. -~~? .. '::!:!'!: .... : ................ ~-?: . ~~:.~:!'! 

MACWHYTE COMPANY 
2901 FOURTEENTH AVENUE KENOSHA, WISCONSIN 

Manufacturers of ''Hi-Fatigue" Aircraft Cable, 
"Safe-Lock" Cable Terminals, Aircraft 

Tie-Rods , Braided Wire Rope Slings, Monel Metal and 
Stainless Steel Wire Rope, and wire rope for all requirements 

~--····· .................................................. ............. ............................. : 
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MANUFACTURERS AIRCRAFT ASSOCIATION, INC: 

30 Rockefeller Plaza, N ew York 

Officers 
S. S. Bradley .. . .... . . .. . .... .... . . ... ... . ........ . .. . .. . .. . .... Chairman of the Board 
F . H. Russell . .. .. .. · .. . . . . . . .. . . . . . .... ...... . ... . .. . . . .. . ..... . . .. . . ... ... . President 
Robert E . Gross . . . ... .. .. .. . ....... .. . ... ........ . ... . . . . . . . . .. ... . ... .. Vice President 
J. H . Kindelberger .. . .. .. .. . ... . . . .. ... ... ..... . .. . . .. . ..... . .... . . .... . Vice President 

~- tlr~~r::: : : : : : : : ::: : : : :: : : : : : : : : : : : :: : : : : : : : : : : : : : : : : : :: : : : :: : : : : ~i~~ ~~~~i~~~~ 
John M . Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .. Vice President 
William E. Valle .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... Vice President 
Raycraft Walsh .. .. . . . ........ . . ... . . . .... .. . .. ... .. . . . .. . . . . . . .. .. . ... Vice President 
James P. Murray . ... . . .. .. .. . .... .. .. ... . . . . ....... . . .. ....... . . . ... .. .. . .. Secretary 
Charles Kingsley ..... . . . .. . ..... . . . . . . . . . ....... .. . . . ... . ... . . . .. . .... . .... Treasurer 
John A. Sanborn .. . . .. ... . . .... . . .. . . . .... Ass t . Trcas., Asst . Sccy., and General Manager 

Directors 
S. S. Bradley . .. .. .. .. .. . ...... . . .. . . ... . . . . . . ....... ....... ... . Chairman of the Board 
Clayton J. Bruk.ncr. . .. . ....... . .......... . . .... .. ...... . .. The Waco Aircraft Company 
A. T. Burton . . ........ .. ... .. ... .. . .. . . . . . .... . .. . . . . . . . North American Aviation, Inc. 
Charles H . Chatfteld . . . . . .. . . ... . . .. .. .. . . . ........ .... ... .. United Aircraft Corpora tion 
M . G. Cleary .. . . . . .. ... . . . .. . . . . ...... . . ... . . .. . . . . . . . . . Lockheed Aircraft Corporation 
D . W. Farrington . . . . .. .. . ... . .. . . .. .. .. .. . . . . ... . . . . . .. The Glenn L. Martin Company 
G. T. Gerlach ... . .... . . .. . . ..... .. . . . ... . . .. .. . Consolidated Vultee Aircraft Corporation 
W. W . Kellett . .. . . . . ... . . .... . . .. .... . .... . .. . . . . . . . .. .. .. Kellett Aircraft Corporation 
Charles Kingsley ....... .. .. . ... . ... . . .... . . . . Grumman Aircraft Engineering Corporation 
H . H. Munsey. . . . . . . . . . . .. ... .. . . . .. ...... . ..... .. ... . . . Bell Aircraft Corporation 
James P. Murray .. . . . . . ....... .. ... . . . . . ... .. .... . . . . . . . .. ... Boeing Aircraft Company 
W. T. Piper .... ..... .. . .. . . . .. . .. . .. . . ..... . .. . . . . . . .. . . .. .. Piper Aircraft Corporation 
Frank H. Russell ...... . . . . . . . .... .. . . ...... .. .... . ..... . .. . .... .. . .. . ... . .. Presfdent 
William E. Valk .. . ..... . ... .. . . .. ... .. . .. . . . .. . . .. . .. . . . .. . Curtiss-Wr ight Corporation 
Charles W. Hamilton . . . ...... .. . . . . . .. . .. . . . . .. ... . . . . . . Douglas Aircraft Company, Inc. 

AVIATION WRITERS ASSOCIATION 

P . 0 . Box 856, Grand Central Annex, New York 17, N.Y. 

Officers 
President.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .... Maurice Roddy 
Vice President. . . .. . . .. .. . ... . . . . . .. . .. . .. .. .. . . . .. . .. .. .. . . . . . .. . ... . . Samuel Strebig 
Vice President ... .. ..... . . . . . . ........ ... . . . .... . . . . ...... .. . .. ... . . .. Phillip Andrews 
Secretary ... ... .. . . . . . .. .. ... ........ . .... .. . .. . . .. ... . . . . . . . . ..... . . . Micael Froelich 
Treasurer . . . . . ...... .. ... .. ... .. . . .... .... .. . .. .. . . . ... .. .. . .. .. . . . .. Leslie V. Spencer 

Governors 
Lt. Col. JosephS. Edgerton, A.C.-Military 
Robert B. Sibley -

Area I: Maine, Venp.ont, New Hampshire, Massachusetts, Connecticut and Rhode I sland . 
Paul Andrews 

Area 2 : New York State. 
Don Rose 

Area 3: Pennsylvania, New J ersey and Delaware. 
Scott Hershey 

Area 4: District of Columbia, Maryland, West Virginia and Virginia. 
Vacant 

Areas: N. Carolina, S. Carolina, T ennessee, Mississippi, Alabama, Georgia and F lorida . 
George E . Haddaway, Chairman ' 

Area 6: Louisiana, Arkansas, Oklahoma, Texas and New Mexico. 
George A. Scheuer 

Area 7: Minnesota, Wisconsin, Iowa and Illinois . 
Sam B. Armstrong 

Area 8: Missouri, Kansas, Colorado, Nebraska, S. Dakota, N. Dakota and Wyoming. 
Lawrence Black 

Area 9: California, Arizona, Utah, Nevada, Idaho, Montana, Oregon and Washington . 
Ed Clarke 

Area xo : Michigan, Ohio, Indiana and Kentucky. 
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AIRCRAFT INDUSTRIES ASSOCIATION OF AMERICA, INC. 
Shoreham Building, Washington 5, D. C. 

Chairman of the Board .. . . 
President. .. . ... . . . . 
Vice President .. 
Vice President. .. . . 

Officers 
......... . . . . ..... . ... E. E. \\ ilson, United Ai rcraft Corp. 

. . . . . . . .. . LaMotte T . Cohu, Nor throp Ai rcrait, Inc. 
. .. . .. . . . .... . . .... Lawrence D. Bell, Bell Aircraft Corp. 

. . Robert E. Gross, Lockheed Ai rcraft Corp. 
Secretary-Treasurer .. ........... . . ... . ..... . .. .. . ... .... . .. .. . . . Harri son Brand, Jr. 

Governors 
Lawrence D. Bell .. .. . ...... . . . . . .. . . . .. ...... . ..... . .... ... .. Bell Ai rcraft Corp. 
E. R. Breech .... .. . . 
Clayton J . Brukner . 
LaMotte T . Cohu . . . 
Donald W. Douglas . 
William M. Allen . . . 
Victor Emanuel. ... . 
R . E. Gillmor .. . .. . . 
Robert E . Gross .. . . . . 
J . H. Kindelberger. . . . 
Alfred Marchev . . . . . 
Glenn L. Martin .... . 
T. Claude Ryan . ... . 
Guy W. Vaughan ... . 

. ....... .. . . Bendix Aviat ion Corp. 
. ..... .. .. The Waco Aircraft Co . 
. . . ... . .. . Northrop Aircraft , Inc. 

. .. . . . .. . .... Douglas Ai rcraft Co. 
. . . .. . . . .. . Boeing Aircraft Co . 

. . . .... .. .. . The Aviation Corp. 
. ..... .. . . . ... . Sperry Gyroscope Co. 

. .... . . Lockheed Aircraft Corp. 
. . . . . . . . orth American Aviation 

. . . . . ... .. .. . .. . . Republic Aviation Corp. 
. . ... .. The Glenn L. Martin Co. 

. ... . .... .. . .. Ryan Aeronautica l Co. 
.· .. ..... .. ... Curtiss-Wright Corp. 

J. Carlton Ward, Jr. . . . . . . . . . . . . . . . . . . Fairchild Engine & Airplane Corp. 
E. E. Wilson .. . .... . .. . 
Harry Woodhead . . . . . 
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. . .... . .... United Aircraft Corp. 
onsolidated Vultee Aircraft Corp. 

John E. P. Morgan . . . .. .... . . . . : .. Executive Director 
Harrison Brand, Jr . . . . 
Joseph T. Geuting, Jr . . 
John H. Payne . .... . . . 
Bert C. Goss ....... .. . 
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. . . Manager, P ersonal Ai rcraft Council 
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. . . . Consultant . Industry Planning Service 
Ivar C. Peterson .... .. .. . . ... ... .. .. . . . . . . . . . . .. Director, T echnical Service 
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Aircraft Manufacturers Council 

East . Coast R egional Executive Co mmittee 
Alfred Marchev, Chairman 
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Lawrence D. Bell, President. . . .. . . . . .. . . . .. . Bell Aircraft Corporation 
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W. T. Piper, President.. ..... . . . . .. ..... . Piper Aircraft Corporation 
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R. E. Gillmor, Vice President. . . . . . . . . . . . . .. . The Sperry Corporation 
H. M. Horner, President .. . .... . . . .. . . . .. . .. . . . .. . . . . . ..... . United Aircraft Corporation 

West Coast Regional Exewtive Comm·ittee 
LaMotte T . Cohu, Chairman 

William M . Allen, President . . . . . . .. . . .... . . ........ .. . . Boeing Aircraft Company 
Harry Woodhead, President . .. . .. . . Consolidated Vultee Aircraft Corporation 
Donald W. Douglas, President ... . . . .. . . . . . . . . Douglas Aircraft Company, Inc. 
Robert E. Gross, President. . . . . . . . . . . . . . . . . . . .. . . . . . -Lockheed Aircraft Corporation 
J . H. Kindelberger , President. ...... . ...... . ..... . .... . .... North American Aviation, Inc. 
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Combined for the first time 

-
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{

Climb 

Maneuverability 

Speed 

TNI MIID t /\carrier· based cambat plane cambining 
e advantages of jet propulsion for peak perform

ance ... plus piston-engine and propeller power for 
short take-off and long range. 

'"" uPnu said "it can't be done." But the Na'vy 
nod Ryan, working together, tackled the problem 
and licked it ... in the first design. 

THI ••• U Lfl The most aucccsafulapplicatio.n- of jet propulsion 
yet worked out.. 
The only je t plnno which can operate from aircraft. caniere.. 

• New high performance- eupcrior maneuvoro.bility, s peed 
and climb-over widest range of altitudes. 

• Best combination of dosi ro.blo fighter c.haractcriatics, each 
with its relative degree of importance to the others. 

• Tremendous e mergency power when both o.ngines are uaed 
together. 

• Advantages of two·engino airplane in ainglc-engine t:oufil'\1-
mt:ion. 

~~--~~!!!::··~<~f-.·~ io "A plrtno which gives p ilot combat ndvantage ot all times. 

... -..... ·-:==:~.:-~~~~ ~~ .aaaoN.a.urlc.&L c~MPANY • aa• Dueo 
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P ersonal Aircraft Council 

Will iam T . P iper, Chairman 
Carl Friedlander, Vice Chairman 

Carl Friedlander, Vice President .. . .......... . ... . .......... Acronca Aircraft Corporation 
Homer C. Rankin, Sales Manager ... . ... . . .... ..... . .... . ... . . Beech Aircraft Corporation 
Frederick B. Collins, Sales Manager ........ .. . . . .. . .......... . . Boeing Aircraft Company 
Don Flower, Sales Manager ...... .. ......... . .. . ... . . . .... . .. .. Cessna Aircraft Company 
Will iam A. Bless, Vice P resident, Sales . . . . . . . ....... Consolidated Vultee-Stinson Div. 
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John M. Rogers, Vice President ... . . . .................... Douglas Aircraft Company, Inc. 
Lee H . Smith, Sales Manager , 
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R . H. I sbrandt, Vice President ... . .. . ... . .. ....... .. .... . .. . . · ....... G & A Aircraft, Inc. 
William L. Wilson, Vice President . .... .. ....... . . . . . ... . . ... Ke llett Aircraft Corporation 
Mac Short, Vice President . . . . . . . . .......... . ..... Lockheed Aircraft Corporation 
Leopold H. P . Klotz, President . ... . . . .. . ........ . . . .. . . .. Luscombe Airplane Corporation 
J. S. McDonnell, President. . . . . . . . . . . . . . . . . . ... McDonnell Aircraft Corporation 
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Wi ll iam T . Piper, President.... . . .. .. .. . .. ..... . .. .... Piper Ai rcraft Corporation 
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Aircraft T echnical Committee 

E xecutive Board 

W. E. Beall , Boeing Aircraft Company. . . . . . . . . . . . . . . . . . . . . . ......... National Chairman 
A. E. Raymond , Douglas Airc raft Company, Inc ... ....... . .. . .. Western Division Chairman 
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· · ·- · · ·- · - .......... .. . . . . Chance Vought Aircraft Div. of United Aircraft Corporation 
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G. G. Cudhea, Chief Engineer . . ..... . ..... .. . . ... .. . Fleetwings Div. of Kaiser Cargo, Inc. 
J. P . Perry, Chief Engineer. . . . . . . . . . . . . . . . . . . . .. . ........ . .... . . . . G & A Aircraft, I nc. 
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Hall L . Hibbard, Vice President & Chief Engineer . . .. . ....... Lockheed Aircraft Corporation 
E . W. Norris , Chief Engineer .......... . . ... ... . . . .. . .. .. . . Luscombe Airplane Corporation 
W . K . Ebel, Vice President, Engineering . .. .. . . .. .. ... . .... The Glenn L. Martin Company 

G . C. Covington, Chief Engineer . ..... . . .. ... . ..... . . . ... McDonnell Aircraft Corporation 
A. H. Meyers, P resident & Chief Engineer ... . . . . . . .. . .. .. ... ... Meyers Aircraft Company 
R. H . Rice, Vice P resident, Engineering ... . . .. .. . .. . . ...... Nor th American Aviation, I nc. 
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W. C. J amouneau, Chief Engineer . . .... . ... . .. ... .. .... . ... ... Piper Aircraft Corporat ion 
A. Kartveli, Vice President, Engineering ..... . ... . ...... ... . Republ ic Aviation Corporat ion 
B. T. Salmon, Chief Engineer . .. .. ..... . .. .. .. . . . . . .... . . .. . Ryan Aeronaut ical Company 
I. I. Sikorsky, Engineering Manager .. . Sikorsky Aircraft Div. of United Aircraft Corporat ion 
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N 0 R T H R 0 P a~t~w£tnce~ tfttee 11 e111 ai.tcw.jL .... 

THE NORTHROP FLYING WING XB-35 

A true all-wing bomber 172 feet in span, with a wing area of 4,000 square 

feet, an overload gross weight of 1 04 Y:z tons, and of exceptionally long range 

and Iorge load-carrying capacity. The XB-35 is the first of 15 such airplanes, 

identical in over-all dimensions, to be produced and flown by Northrop under 

U. S. Army contracts . 

THE NORTHROP REPORTER F-15 

A photo-reconnaissance aircraft of twin-engine design, with on extremely high 

rote of climb to high altitudes, long range and high speed. 

THE NORTHROP PIONEER 

A cargo aircraft designed primarily for use in such sections of the world as 

Chino, South America, and the for north. The Pioneer, designed to get in 

and out of airfields which forbid other cargo aircraft, will use Northrop

developed retractable ailerons and full-span flops, which gave the Northrop 

Block Widow P-61 night fighter such stellar war performance. 

NORTHROP also is engaged in research and development . of aircraft and 

aerial missiles of restricted and confidential nature . 

•• 
NORTHROP AIRCRAFT, 

NORTHROP FIELD 

HAWTHORNE, CALIFORNIA 

INC. 
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W. M. Mullings, Works l'vlanager .. . ........ . ... . ... .. ... ... Southern Aircraft Corporation 
D. C. Romick Chief Engineer ... Taylorcra ft Aviation Di v. of D et roit Air-Craft Products Inc. 
R. J. Nebesar: Chief Engineer ...... . .. . ...... . . .. Universal Moulded P roducts Corporat ion 

Airworthiness R equirem ents Committe e 

Steeri1tg Committee 

T . A. Wells, Beech Aircraft Corpora tion . . . . . . . ..... ... . . . . . . .. Eastern Div. ATC lVIember 
Hall L . H ibba rd , Lockheed Ai rcr'aft orporation .. . . . . ........ . Western Div. ATC Member 
C. L. Bates, Nor throp Ai rcraft , lnc .. . . . . . ..... . . . .... . . . .. . . . . . .. Western Div. Chairman 
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Corporation . . ... ... . .... . . .. .. . . ... . . .. . .. . .. .. . .. . ... ... . . . Eas tern Div. Chairman 
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J. H. Gerteis, Asst. Chief Engineer . . .... . . . ........ . . .. ..... . . . Cessna Aircraft Company 
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........ . . . .. . .. . . . . ... . .. Chance Vought Aircraft D iv. of Uni ted Aircra ft Corporation 
A. E. Lombard, Jr., Engineering Consultant. . . .... Con so lida ted Vu ltee Aircraft Corpora tion 
N . E . M iller, Staff Engineer . . ... . . .. . .. . . .. . ... . . ........... Culver Aircraft Corpora tion 
C. H. Marshall, Chief Design E ngilleer .. . .... . . ... . . ... . . . . . . . Curtiss-Wright Corporation 
J . A. Leonhardt . . . . . . .. . . .... . ......... . .. . Douglas Ai rcraft Company, Inc. (El Segundo) 
J . R. McGowen, CAA Liaison Engineer . . . . . Douglas Ai rcraft Company, Inc. (San ta Monica) 
G. 'vV. Lescher, Executive E ngineer 

.. .. . .... ... . . .... .. . Fairchi ld Aircraft D iv. of Fai rchild E ngine & Airplane Corporat ion 
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H. F . Kueck, Preliminary Design Engineer. . . ... .. .. . . . . . . . L uscombe Ai rplane Corpora tion 
W. D . van Zelm, Engineering Department . ... .. ..... . ... . . . T he Glenn L . Martin Company 
D. S. Hooker, ARC Representat ive ..... .. ... . .... . . . ..... Mc.Qonnell Aircraft Corpora tion 
A. H. Meyers, President & Chief Engineer .... . : .. . ...... ... . ... Meyers Aircraft Company 
R. L . Schleicher, Chief of Structures .. . .. . .. . .. . .... ... . . ... Nor th American Aviation, Inc. 
C. L . Bates, Design Administrator . ..... . ... . ...... .. . . .. . . ....... Northrop Aircraft, Inc. 
J . W. McNary, Staff Engineer . ... . .............. . . .. .. . .. .. . . . P iper Aircraft Corporat ion 
W. I. Stieglitz, D esign Engineer . ........ . .... . ..... . . . . ... R epublic Aviation Corporation 
J . W. Borden, Chief Administrative Engineer . . .. . . .... . . . .. .. Ryan Aeronautical Company 
J . L . Harkness, E xecutive Engineer ... . Sikorsky Aircraft D iv. of United Aircraft Corporat ion 
W. M. Mullings, Works Manager . . .. . .. . . . .. . ... . . . ........ Southern Aircraft Corporation 
D. C. Romick, Chief Engineer . .. Taylorcraft Aviat ion Div. of Detroit Air-Craft Products Inc. 
R. J. Nebesar, Chief Engineer ... . ... . . . . ..... . ... Universa l Moulded Products Corpora tion 
A. F rancis Arcier, Vice President , Engineering ...... . . . . . .......... Waco Aircraft Company 

Engine T echnical Committee 

C. T . Doman, Vice President & Chief E ngineer. . . . . . . .. .. .. . . Aircooled Motors Corporation 
R . M. Hazen, Chief Engineer . ... . ............. Allison Div. of General Motors Corporation 
J . W. Kinnucan, Vice President & Chief E ngineer 

.... . . . . . .. . . ........... . . . . . . . . .... . .. Continenta l Aviation Engineering Corporation 
D. F . Warner. ... ... . ........ . .. . . . .. . ..... . .. . .. . .......... Genera l E lectric Company 
Douglas Johnson, Senior Engineer . ..... .. ......... . .. . . . . Jacobs Aircraft Engine Company 
C. H. Wiegman, Chief Engineer . ........ . ... . ...... Lycoming Div. of Aviation Corporation 
W. A. Parkins, Engineering Manager 

. ................. . .. .... Pratt & Whitney Aircraft Div. of United Aircraft Corporation 
A. T. Gregory, Chief Engineer 

. .. .. .. ; .. . . ... Ranger Aircraft Engines Div. of Fairchild Engine & Airplane Corporation 
L. A. Majneri , Vice President & Chief Engineer ....... ... . . ... Warner Aircraft Corporation 
R . W. Young, Chief Engineer . . .. . . . ... . ... . . . ... . . . .... Wright Aeronautical Corporation 
F loyd H. Norriss, Design E ngineer 

. ..... . .. . . .. . ....... Westinghouse E lectric Corporation , Avia tion Gas Turbine Division 
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Map for Low Maintena~ce Costs ... 
· Records of up to 1200 ho!.lrs between major overhauls rolled 

up by more 'than 20,000 Jacobs R 755-9 engines in gruelling war 
pilot trairung are no accident. The factors that make for minimum 
wear from maximum use .are first prescribed in blue prints •.• 

Because Jacobs' en~neering policy is geared to the practical 
consideration of costs as well as perform~ce satisfaction, every 
engine bearing the jacobs name will have the"bwlt-in stamina of the 
aircraft power plant long recognized as "Workhorse of the.Air." 

Jacobs aircraft -engines are designea from the start to serve the 
owner best! Inquiries invited ... Jacobs Aircraft Engine Company, 
Division of Republic Industries, Inc. . 

ri~~.t!!,Q.~L!ottstown. Pa. 
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Export Committee 

J. M. Barr, Chairman 
Robert K inkead, Vice Chairman 

Carl I. Friedlander, Vice President . . . . . . . . . . . . . . . . . . . . . . .. . Aeronca Aircraft Corpora tion 

?{11:E. ~~Eh:~~~.ng~~~;'~,[!~dae~~tr (Alt .. ) ·. ·.·.·.·.· ·.·: .·.·. Tb~ "A~i~t·i~ ;l · Corporation (Lycoming Div.) 
John DeLind (Alt .). . ...... . . ... The Avia tion Corporation (Crossley Corp.) 
K. S. Lindsay, Sales Manager . . . . . . . . . . . . . . . . . . . . . . . .. .. . ... The B. G. Corporat ion 
E. H. Brainard, Washington Representative (At!.) ... ... . . . . . . 
Ray P . Whitman, Vice- President ,. Sales ... . . . ... . .. . .. .. . . . . ... . . Bell Aircraft Corporation 
E . H. Conerton (Alt .) .. . . . . . . . . . . . . . . ..... . .. . . .... ... . 
E. S. Safford, Export Sales Manager. .. .. ..... .... . .. . . .. . ... . . Beech Aircraft Corpora tion 
Carl B. Wootten, Sales Manager (AU.) .... . . ..... . . . .. ... . . .. . . 
C. T. Zaoral, Director, International Division . . ............... Bendix Avia tion Corporation 
H. F. McEnness, Sales Manager, International Division (At!.). . . · 
Frederick B. Collins, Sales Manager . . . . . . . . . . . . . . . . . . . Boeing Aircraft Company 
Robert Kinkead, Washington Representat i\·e (Alt.) .... .. ... ... .. . 
Harvey C. Tafe, Washington Representative . ..... . Consolidated Vultee Aircraft Corporation 
R. J . McGivney, Asst . Washington Representative (A lt.) 
W. F. Goulding, Vice President............ . .. Curtiss-Wright Corporation 
Charles I. Mor ton, Vice President (Alt .) . . . . . . . .. .. 
I. H . Taylor, Ass t. to President. . . . . . . . . . . . . . . . . . . . Douglas Ai rcraft Company, Inc. 
Robert McRae, Washington Representat ive (A i t.) . .... . . .. . 
Marvin Parks, Export Manager ...... . . . ...... .. .. Fairchi ld Engine & Airplane Corporation 
Alfredo de los Rios (Att.) ...... . . . .. . . ........... . 
Maurice Cleary, EA-port Manager ....... . ........ .. .. . ..... Lockheed Aircraft Corpora tion 
Rogers Donaldson, Washington Representa tive (Alt.) .. 
John H . Humpstone, Export Manager ..... .. . 
Payton M. Magruder, Sales Manager (A lt .) .... . ... . . . 

. . The Glenn _L. Martin Company 

R . L. Burla, Asst. to President. .. .... . ........ . .. . .. . .. ... North American Aviation, Inc. 
A. T. •Burton, Eas tern Representative (Att.) ... ... . . . ..... . 
T. C. Coleman, Vice President, Sales.......... . ....... . ... ... Northrop Aircraft, Inc. 
H. W. Cohu, Eastern Representative (Alt.) . .. . ..... . •.. . .. .. 
W. D. St. John, Sales Manager. . .. . .............. . . . .. Piper Aircraft Corporation 
E. W. Parkinson (Alt.) . . ... . ... .. .. .... . .. . ..... . .. .. . .. . . 
H. W. Flickinger, Vice President. .. . . . . . . . . . . . . . . . . . . . .. Republic Aviation Corporat ion 
George F . Wheat, Jr. (Alt .) . . .... • . ....... . 
E. R. Scroggie, Washington Representa tive... . ...... Ryan Aeronautical Company 
Stanley W. Bedell , Expor t Manager... . ..... . .. Sperry Gyroscope Company, Inc. 
R . R . Reger, Asst. Export Manager (Alt.) .. . . ... . . . .. . . 
J . l\L Barr, Export Manager ...... .. . ..... . . .. . . ... .. .. . ... . . United Aircraft Corporation 
E. K . Hubbard II, Export Sales (Alt.) . . . . . . . . . . ...... . 

National Aircraft Standards Committee 

S teering Committee 

G. T . Waite, Consolidated Vultee Aircraft Corporation .... . .... .. ...... National Chairman 
L . J . Catlin, Douglas Aircraft Company, Inc ............ . .. .. . . .... Western Div. Chairman 
J . F. H ammond, Boeing A'irplane Company (Kansas) . .. ..... . .. .. . . Eastern D iv. Chairman 
B. T . Salmon, Ryan Aeronautical Company .... . ...... Executive Member, Western Division 
G. A. Page, Curtiss-Wright Corporation . .... . ... . Execut ive Member, Eastern Division 

C. P . Watson, Materials Engineer ..... . ... . .. . .. . .. .. . ... Beech Aircraft Corporation 
H. R . Leader, Materials Engineer . . .. ..... .. . .... Bell Aircraft Corporat ion 
John F . Cramer, NASC Representative ........ . . . . ......... . .. . Boeing Aircraft Company 
J. F. Hammond, Standards Engineer .. . . . .. .. . .. .. . . . . . Boeing Airplane Company (Kansas) 
G. W . Baughman, Engineer. . .. . . .. .. .. ... . .. . ... .. . . ...... . .. . Cessna Aircraft Company 
C. E . Wingate, Standards Engineer • 

.......... . .. .... · · · ..... . Chance Vought Aircraft D iv. of United Aircraft Corporation 
B. L. Rossi, Materials Engineer ...... . . . ... . ......... . ... . . Columbia Aircraft Corporation 
G. T. Waite, N ASC Representa tive . . ..... ... . .... Consolidated Vultee Aircraft Corporation 
F. A. Wedberg, Standards Engineer. .. . ................. .. .... Curtiss-Wright Corporation 
J. F. Schirtzinger, Standards Engineer . .... ... Douglas Aircraft Company, Inc. (EI Segundo) 
L. J . Catlin, Standards Engineer .. . . : . . .... Douglas Aircraft Company, Inc. (Santa Monica) 
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C. M. Schindler, Standards Engineer 
.... .. . . . . ........... Fairchild Aircraft Div. of Fa irchild E ngine & Airplane Corporation 

J. A. Drankowshi , Chief Draftsman . .. .. .. . ....... . . . .. Fleetwings Div., Kaiser Cargo, Inc. 
Harold L . Parr, Standards Engineer. . . . .... . . . ...... .. . . .. . Goodyear Aircraft Corporation 
W. D . Craig, Jr., Standards Engineer ... .. .. . . .. Grumman Aircraft Engineering Corporation 
Charles Saygoe ... ....... ........... . . .. . . . .. .. . . .... . ... .. . . Hughes Aircraft Company 
W. H . Colcord, Administrative Engineer ..... .. .. .. . .. . .. . . . .. Ke llett Aircraft Corporation 
Walter H. Kirff, Standards Engineer .... ........ . . . . . . . . . . . Lockheed Ai rcraft Corporation 
W. S. Clark, Chief Draftsman . . ...... . . . .. . . .. . .... ... . . . Luscombe Ai rplane Corporation 
J. T . Thompson, Standards Coordinator . . ..... . . . . . . . : . .. . . The Glenn L . Martin Company 
R. N. Laveen, Standards Engineer .. . ..... . . . .. .. . . .. . . . .. McDonnell Aircraft Corporation 
C. T. Torresen, Outside Standards Engineer.. . . . . . .. . . . ... .. orth American Aviation, Inc. 
Glen Aron, Standards Engineer. .. .. .. . . . . .. . .. . .. . . . . ... . . .. . . .. . orthrop Aircraft , Inc. 
J . P erina . . . . . ........ . ... . .. . . . ........ . .... .. . . .. . . ... . Republic Aviation Corporation 
T. P . Hearne, Standards Engineer .. . . ... ... . ... . . . . . ...... . . Ryan Aeronautical Company 
Wm. 0 . Stone, Jr., NASC Representative 

..... . ..... . .. . . . . ... .. .. T aylorcraft Aviation Div. of Detroit Air-Craft P roducts , Inc. 
M. P. Baker . . .. ...... . ..... . ........ . ... ... . . . .. . . . .. . . .. .... Waco Aircraft Company 

Propeller Technicar Committee 

George W. Brady, Ch ief Engineer . . ... . .. . ... . .. Curti ss-Wright Corporation, Propeller Div. 
W. J. Blanchard, General Manager ... . . . . . . Genera l Motors Corpora tion, Aeroproducts Div. 
E rie Martin, Engineering Manager 

... . .. . . . ... . .... •. . . .. United Aircraft Corporation, Hamilton Standard Propellers Div. 

Public Relations Advisory Committee 

A. M. Rochlen 1 National Chairman 

E ast Coast 
J ohn Snure , Jr., Director, Public Relations . . .. . . . . . . . .. .. . . . .. . .. Bell Aircraft Corporation 
George Hammond, Jr ... .. . . .. . . .. . . .... .. . . . .. . .... . ... . ... Bendix Aviation Corporation 
John Millis .. . . . ... . .... .. .. . ... .. . . .. .. . . . . . . . . . . . . .. .. . . .. Curtiss-Wright Corporation 
Joseph E. Lowes, Jr., Director, Public Re lations . . . . Fairchild""Engine & Airplane Corporation 
William L. Wilson, Vice President . . . . . . .. .. ..... . .. . . . ... . .. . Kellett Ai rcraft Corporation 
Ken Ellington, Director, Public Re lations .... .. . . .. .. . .. ... . Republic Aviation Corporation 
J. A. Fitz, Advertising Director . . . .... . .. . .. .. .. ... . . . ., . . Sperry Gyroscope Company, Inc. 
L. D . Lyman, Asst. to Chairman . .... . . .... . . . ... ... . . . . . . . . . Uni ted Aircraft Corporation 

W est Coust 

Harold Mansfield, Public Re lations Manager . . ... . Boeing Aircraft Company 
"John B. Avery, P ublic Relations Director . . .. . .. .. . Consolidated Vultee Aircraft Corporation 
A. M . Rochlen, Director, Industria l Re la tions & Pub lic R elations 

..... .. ... . . .. . . ...... . ............ . .... . .. ... . . .. . Douglas Aircraft Company, Inc. 
Don Black, Public Re lations Manager .... .. ... . . . .. , . . . . .. Douglas Aircraft Company, Inc. 
John E. Canaday, Public Relations Manager . ... . . .. . . . . .... Lockheed Aircraft Corporation 
Leland R. Taylor, Asst. to President. ....... . ... . . ... .... . . North American Aviat ion, Inc. 
P. K. Macker, Director, li'ublic Relations . . . . . .. . .. .. . ... . .. North American Aviation, Inc. 
Dale Armstrong, Asst. to General Manager . . . . . . .. .. . . . . .......... Northrop Aircraft, Inc. 
Earl D . Prudden, Vice President. ....... . . .. . . .. . . . ...... . .. Ryan Aeronautical Company 
William Wagner, Public Relations Director . . . . . .. ... . . . . ... . . Ryan Aeronautical Company 

Eastern Regional Traffic Committee 

Elmer W. Dunn, Chairman 
Harry A. Hatch, Vice Chairman 

W. B. Shepherd, Asst . General Traffic Manager ...... . . ... . Aluminum Company of America 
C. G. Schlauch, General Traffic Manager. . ... . . ..... .. .... . . . American Bosch Corporation 
A. R. Bubb, Traffic Manager .. . ... . . . . . . . ... .. . Aviation Corporation, Lycoming Div. 
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AIRCRAFT MATERIALS. 
'P'UNHfd z;~ , , , ?~ P!Ua4 
We serve the aircraft industry nationally as a dependable, 

cost-saving, centralized source of supply for materials and 

parts, equipment and tools, and supplies for aircraft produc

tion and servicing. 

We meet buyers' needs promptly by shipment from our 
' 

own large warehouse stocks, or direct from storage points .. 

Buyers avoid delays pending mill fabrication. Our prices 

are favorable, because we offer surplus and overstock inven

tories sold at price concessions for quick clearance. 

Send us your requirements. Let us help you sc;::tve time 

· and money in filling your needs. Your inquiries involve no 

cost or o~ligation. 

If you hold idle or surplus inventories, let us help you 

turn them into cash quickly . . M A T E R I A L 
Division ot 

BEEC":f AIRCRAFT 
CORPORATION 

701-725 E. Central Ave. 
Telephone 5-4672 

Wichita, Kansas 

DIST .RIBUTORS 
INCORPORATED 

' 
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- AIRCRAFT INDUSTRIES ASSOCIATION OF A M ERICA, INC. 
Committees (Continued) 

Eastern Regional Traffic Committee (Continued) 

Robert R. Barr, Vice P resident . . . . . . .. . Barr Shipping Corporation 
Elmer W. Dun n, Traffic Manager. . . . . . .... . . ... ... . . . . . . . . . . .. . Bell Aircraft Corporation 
L . P. Mulroony, Traffic Manager . . . . .. . . . Bendix Aviation Corporation, Eclipse-Pioneer Div. 
R. L . H amilton, Traffic Manager . . .. . .. Bendix Avi a tion Corporat ion, Scinti lla Magneto Div. 
W. W. Garrett , Traffic Superintendent 

... . ........ . ..... . . . . . . . Consolidated Vul tce Aircraft Corporation, Elizabeth City Div. 
E . P . Riexinger, Traffic Manager . . . . . . . .. . . .. .. . Curti ss-Wright Corporation, Airplane Div. 
R . E. Reedy, Traffic Manager . . .. . .. . . . . . .... Curtiss-Wright Corpora t ion, Columbus Plant 
}. M. Hubert, General Traffic 1\II anager. . . . . . .. .. Curtiss-Wright Corpora tion, Propeller Div. 
A. H . Fine, Traffic Manager . . .. . . . .... .. .... . .... .. . . . .. . ...... Edo Aircraft CorpOra tion 
}. L. F ries, Traffic Manager. . . Fairchild Engine & Airplane Corporation, Fairchild Aircraft Div. 
H. C. Black, M anager, Traffic & Transporta tion 

. . . .. . .. . . ... . . . Fairchild Engine & Airplane Corpora tion, Ranger Ai rcraft E ngines Div. 
W. T . M urray, Supervisor, Traffic & Shipping .. . . . ... ... F ieetwings, Div. Kaiser Cargo, Inc. 
Geo. A. Keyser, Traffic Manager. ... . .. . ... . ..... .. .. .. • . . . ... . . .. . . . G & A Aircraft, Inc. 
C. E . Mochrie, General Traffic Manager . . . . . . . . . . . .. . . . . ... . .. . General E lectric Company 
H . J. Zimmerman, General Traffic Manager. . . . . . . .. . ... .. . . .. . .. B. F . Goodrich Company 
G. F . O'Donnell, Traffic Manager. .. . . .. .. .. .. . . . .. . .. .. . Jacobs Aircraft Engine Company 
H. C. M iller, Traffic Manager .. . . . . .. . . . . . . . .. . . . .. . . .. .. .... Kellett Aircraft Corporation 
Walter E. Marnell, Traffic Manager .. . .. . .... . . .. .. . . . .. . . Walter Kidde & Company, Inc. 
H. G. Altenburger, Supervisor of Traffic... . .... .. . . The Glenn L. Martin Company 
G. Nelson Brown, Supervisor of Stores & Traffic. . . . The Glenn L. Martin Company 
C. L. Tomb, Traffic Manager . . . . . . . . . . . . .. .. . . . ... Mercury Aircraft Inc. 
Robert J . Calhoun , Traffic Manager ... .. . . .. .. . . . . .. .... . .. Republic Aviation Corpora tion, 
H . L . Engleman, General Traffic Manager. ........ . ... . ... .. . .. Reynolds Metals Company 
W. W. Ti lley, General Traffic Superintendent . . . . . . .. .. ... Sperry Gyroscope Company, Inc. 
J.D. Toban, Service & Traffic Manager 

. . ..... . .... .. .. . . . .. . Taylorcrait Avia tion Division of Detroit Air-Craft Products, Inc. 
Quincy P . Beach, Export Department. .. . . .. .. .. . . . . .. . ... . . . . United Ai rcraft Corporation 
E. L. Beatty, Traffic Manager . .. . United Ai rcraft Corporation , Chance Vought Aircraft Div. 
J. A. Lindsay, Asst. Traffic Manager 

. . . . . . . . .. . . . ...... . . .. United Aircraft Corporation, Hamilton Standard Propellers Div. 
C. Harris Crook, Traffic Manager .. United Ai rcraft Corporation, Pratt & Whitney Aircraft Div. 
A. D. Barrett, Traffic Supervisor . . .. ... . United Aircraft Corporation, Sikorsky Aircraft Div. 
W. McGirr, Traffic Manager . . .. ... . ... . . . . . .. . . . . .. .... . .. ... West~rn Electric Company 
Harry A. Hatch, General Traffic Manager. ... . ..... . .. . . .. Wright Aeronautica l Corporation 

Central Regio.nal Traffic Committee 

R . L . Armstrong, Traffic Manager . .... ... . .. .. .... . . .. . . .... . . Beech Aircraft Corporation 
vV. F . Gleason, General Traffic Manager , 

. .. ... . . . .. . . . .. .. . .. . . . . . . . .. Bendix Aviation Corporat ion , Bendix Products Division 
Leon R. M iller, Traffic Manager . . . ..... . . .... . Boeing Aircraft Company, Wichita Division 
H. A. Houston, Traffic Manager. . . . . . . ... . .. .. . . . . Champion Spark Plug Company 
W . G. Wilson, Traffic Superintendent 

. . . .. ...... .. .. .. . .. .. . . Consolida ted Vultee Aircraft Corporat ion, For t Worth Division 
Quincy Hall, Traffic Superintendent 

.. ... . .... .. . ... . .. . . . .. . . Consolidated Vultee Aircraft Corporation, Nashville Division 
E rwin A. Caswell, Traffic Superintendent . 

. . . . . . . : . . ..... .. .... . . Consolidated Vultee· Aircraft Corporation, New Orleans Division 
E. R . Wiles, Traffic Manager ... . . Consolidated Vultee Aircraft Corporation, Stinson Division 
V. L. MacDonald, Asst. Traffic Manager . . .. . Douglas Aircraft Company, Inc., Chicago Plant 
P. F. Stratman, Asst. Traffic Manager .. . Douglas Aircraft Company, Inc., Oklahoma City Plant 
S. M. Kennedy, Asst. Traffic Manager . ....... . Douglas Aircraft Company, Inc., Tulsa Plant 
R . H. Ross, Traffic Manager . .... . .... . ... . ..... . General Motors Corporation, Allison Div. 
F. C. Graf, Traffic Manager . .. . ........ . . .......... .. ..... . .. . ..... Macwhyte Company 
N. P. Laffler, Traffic Manager. . . .. . . . ...... . ... . .. .. . . . . . McDonnell Aircraft Corporation 
Wm. H. Mansell, Traffic Department .. ... . . . ...... . ...... The Parker Appliance Company 
Roy Leich, Traffic Manager .. . ..... . .. . .. . .. . Republic Aviation Corporation, Indiana Div. 
James E. Lewis, Central Traffic Manager . .. . .... . . . .. . ... . .. . . . Reynolds Metals Company 
V. J . Kuhl, Traffic Manager . ...... . ... . . . .... . ... . .. . . .. . ... .. . Waco Aircraft Company 
H . G. Youngman, Traffic Manager ... ... . .. . .. . .. . . . .. . . . Wright Aeronautical CorpoJation 
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PIONEERS IN 

SOUND 
CONTROL 

FOR 

JET PROPULSIOD 

OVER 90 % OF THE AIRPLANE TEST 
HOUSES IH THE U. S. ARE CONSTRUCTED OF 
SOUHOSTOHE SOUHDMETAL OR SOUHDBLDCK 

I N 0 U S r"'.'l!"t S 0 U N 0 C 0 N T R 0 l .ili. .,.,,,e;,;?ad' ......... ... ...... ,, ..................... . 
MA.TPOAD . COMIII . 

. ... 

YOU CAN USE THESE 
CLIPS TO ADVANTAGE 

CPC-742 CLIP MADE FROM A SPECIAL 
ETHYL CELLULOSE FORMULATION 

The CPC-742 ro1le~-edge clip pre
vents short-circuiting from vibra
tion wear on wire coverings. It is 
ligh t in weight yet s trong. Has 
high dielectric characterist i cs. 
Write for complete specifications 
and prices . 

COMMERCIAL PLASTICS CO. 
201 N. WELLS ST. • CHICAGO 6, ILL • 

31 /fem'.J' OF CONTINUOUS SERVICE 

TO THE AIRPLANE , EXPORT TRADE 
* .. • ,... ... It * 

INTERNATIONAL SHIPPING AGENTS 
"' .. ... * .. ... * 

Complete Facilities Arranging, Dismantling, Boxing, 

Forwarcling, _All Risk Insurance 
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AIRCRAFT INDUSTRIES ASSOCIATION OF AMERICA, INC. 
Committees (Continued) 

Western Regional Tra ffic Committee 

K. L. Vore. Chai rman 
A. P . Graham, Vi ce Chairman 

I· . H. M cFarland, Traffic Manager. . .. .. .. . .. . Bendix Aviation Corporat ion, Pacifi c Division 
A. P . Graham, T raffic Manager . ........ .. .. . .... . ............. Boeing Aircraft Company 
Leo E. Meyers, Traffic Manager . .. . ... ...... . .. Boeing Aircraft 'ompany, R enton Division 
R. J . Har tmayer, Traffic Adm in. Supervisor 

.. ............. . ... .. .... Con olidated Vultce Aircraft Corporation, San Diego Division 
K. L. Vore, Traffic Manager . .. Consolidated Vu ltcc Ai rcraft Corporation, Vultee Field Division 
S. E. Eades, General Traffic Manager . . . ........... . ..... . Douglas Aircraft Company, Inc. 
Wrn. Shulver, Jr. , Director of Traffic & Transportation .. . . . . . Lockheed Aircraft Corporation 
John Smith, T raffic Manager . .. . ....................... Mena co Manufacturing Company 
C. E . Umphress, Genera l Traffic Manager ..... . ... . .. . . . . .. . North American Aviation, Inc. 
C. H . MacDonald, Traffic Coord injltor . . . ...... . . .... . .. ... . ...... Northrop Aircraft, Inc. 
E . L . Sherman, Traffic Manager ...... . .. . . . .... . ......... ... Ryan Aeronautica l Company 

AIR TRANSPORT ASSOCIATION OF AMERICA 

15 1 5 Ma sachusetls Ave., . \\ . 

Washington 5, D. C. 

P hone : Executive 2929 

Officers 
President .... . ... . . . .. ..... . . ... .... .. . . .. . .... .. ... . . . . . . .... . .. . . ... E mory S. Land 
Executive Vice P resident ........ . ... . .... ... . ... . .. ..... .. . ... :- . .. ... Robert Ramspeck 
Vice President, Operations and Engineering ............ . . .. .. .. ..... , .. . Mi lton W. Arnold 
General Counsel. .. .. ... . . . . ........... . . . .... . ... ........ .. .. ..... . . Stuart G. Tipton 
Secretary..... ... .. .. ..... .. .. . .. . .. .. .... . . . . . . . . . . . . . . . . . . . . . . . M. F. Redfern 
Treasurer . . . .. .. . . ... .. . .. . .. . ... . . . . .. . . ..... ... ... . .... . . ... . .... ... J. F. H intersehr 

Crai l Hunter 
C. Bedell Monro 

Directors 
W. A. Patterson 
E. V. Rickenbacker 
C. E . Woolman 

Staff 

C. R . Smith 
T . B. Wilson 

Executive Secretary, Air Traffic Confercnc~ ' of America . . . .. ... . . . ... · . .... .. 1. F. Redfern 
Director of T arifi ........ ..... .. ..... . . .... . . ..... ... . . . ............ . .. C. C. Hubbard 
Manager Tariff Publ ishing Bureau .. ... . ... . ....... . .... . ..... .. ... .... . .. . J. B. Walker 
Executive Secretary, F inance and Accounting Confere nce .... .. ... . ... ..... .... E . F. K elly 
Legal Department. . . .. .. .. ... .. . ...... ....... ..... . . .. . . . .. . ... .. . . .. D . W. Markham 
Engineering and Maintenance . . . .... . .... ... . . . ...... . ........... . . .... .. . A. W. Dallas 
Operations, Meteorology, Airports ..... . . ........ . ..... . . . ..... .. ........... J ohn Groves 
State Relations ... . ... . . .. . ........ ... .. . .. ..... .. ......• • ..... . ... .... . Harry Meixe ll 
Federal Relations . . .. ... ... ..... . .. .. .. ... . . .... . .. . . . ........... M rs. Winifred Crosby 
Economic Research and Planning . .. . . . . .... .' . . . · . . ......... ..... . . ...... Dr. L. C. Sorrell 
Air Cargo, Express, Mail. . .................. . . .. . . .. . .................. Emory Johnson 
Director of Press .. . . .. . ............. ... .. ... .... . . . . .... .. . ...... . . . .... Perley Boone 
Library and Statistics ............ . .. . ....... . . . .. . . .. .. . . ..... . . . ... . . George McCann 
Labor Relations . .... . . .. ....... .. . . ..... .... . . ........ .. . . . . . ... . .. . . . .. . E. M. Fitch , 
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· JARDUR 
AVIATORS BEZELMETER WATERPROOF CHRONOGRAPH 

gree 
THIN 

MODEL 995-S. 17 
Jewels, Anti- Meg
netic, Precision Lever 
Movement, "lncab
loc" Shockprolected, 
24 hr. Redium Black 
Dial, Radium Swup
Second Hand gives 
1 / 5th Split-Second 
Timing. Stop-Watch 
with 2 push-buttons 
for time-out opere· 

60 Second Timer1 
& 1 2 Hr. Elapsea 

unc<~ap,sea Time (BE
eler & De· 

ln_bre~l<able aystal. NEW 

PILOTS' PRICE DEL V'D 

JARDUR AVIATORS WATERPROOF CHRONOGRAPH 

MODELS 850. Same features as 995-S except 
for Buelmeter & 12 Hr. Register. Has 45 Min . 
instead of 30 Min. Register. Telemeter instead 
of Degreometer Scale. 
Steel Case & Back. Pilots' Price, delv'd SgQOO* 
18 Kt. Rolled Gold-Plated Case, Steel S9gso• 
Back. Pilots' Price, delv'd 

* Add 20% Federal Tax to all Prices! 
If unavailable at your deeler write usl 

(J,.A,/uA 874 BROADWAY, NEW YORK l, N Y. 
~~~·- , . ...... IIU o oll • •l U <&• .O to (: •I C"~·Y>O\ I"~ &1 ... ' '(1 '" •I •• • aiC .. U 

Ill .Oaf CO .... , ,. c;:,.,, .. , c• •·"' ""'" •uc '"C." ao oc.u oe,. "" '' ' ~ "'''"" 

Higher Education 
in Aeron·autics 

Casey Jones School of Aeronau
tics and Academy of Aeronautics 
now combined at La Guardia 
Field, N. Y. Courses in 

AIRCRAFT DESIGN AND 
CONSTRUCTION 

and 
AIRCRAFT MECHANICS 

AND MAINTENANCE 
Catalog on 1·equest 

ACADEMY OF AERONAUTICS 
LaGuardia Field, H. Y. 

FLIGHTEX FABRICS, INC. • 93 WORTH ST. • NEW YORK 13, N.Y. 

Leading Manufacturers of ~~-.., g~~ Export Representative 
Fabric and Tapes for the FLIG"'LIJE¥~'f1111 BRIC 

25 
ABVIQUSIPtO, tlnNc. y _ ..... ~~- tJ~;:P. ...... eave r ree 

Aircraft industry. Cable Add.: 'A~iq~ip~' 
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AERONAUTICAL PERIODICALS OF THE UNITED STATES 

AERO DIGEST 515 Madison Avenue, New York, N. Y. 

AER O NAUTICAL REVIEW 2 E. 64th Street, New York, N . Y. 

AIR FACTS 30 Roc kefeller Plaza , New York, N. Y. 

AIR LI NE MECHANIC 624.0 S . Kedzie Avenue, Chicago, Ill. 

AIR LINE PILOT 3145 W. 63rd Street, Chicago, Ill. 

AIR NEWS 545 Fifth Avenue, New York, N. Y. 

AIR TECH 545 Fifth Avenue, New York, N. Y . 

AIR TRAILS 122 E . 42nd Street, New York, N . Y. 

AIR TRANSPORT 330 W . 42nd Street, New York, N . Y. 

AIRCRAFT YEAR BOOK (ANNUAL) 10 Rockefeller Plaza, New York, N. Y. 

AIRL ANES 340 West 57th Street, New York, N. Y. 

AIRPORT REFERENCE 304 S. Broadway, Los Angeles, Calif. 

AMERICAN AVIATION 1317 F Street N . W., Washington, D. C. 

AMERICAN AVIATIO N DAILY 1317 F Street N . W ., Washington, D. C. 

AUTO MOTIVE AND AVIATION Chestnut and 56th Street, Philadelphia, P a. 
I NDUSTRIES 

AVIATION 330 W. 42nd Street, New York, N . Y. 

AVIATION EQUIPMENT 1170 B! oadway, N ew York, N. Y. 

AVIATION NEWS 330 W. 42nd Street, N ew York, N. Y. 

FLYING 540 N. Michigan Avenue, Chicago, Ill. 

FLYING ACES 29 Worthington Street, Springfield, Mass. 

JOURNAL OF AIR LAW 357 E. Cliicago Avenue, Chicago, Ill 

JOURNAL OF THE AERO NAUTICAL 2 E. 64th Street, New York, N . Y. 
SCIENCES 

MODEL AIRPLANE NEWS 551 Fifth Avenue, N ew York, N. Y. 

NATIONAL AERONAUTICS 1025 Connecticut Avenue, Washingtol), D. C. 

OFFICIAL AVIATION GUIDE 608 S. Dearborn Street,' Chica~o. Ill. 

SKYWAYS 444 Madison Avenue, New York, N. Y. 

SOUTHERN FLIGHT 1901 McKinney Avenue, Dallas, Tex. 

SPORTSMAN PILOT 515 Madison Avenue, New York, N. Y. 

U. S. AIR 'SERVIC~S Transportation Building, Washington, D. C. 

WESTERN FLYING 304 S. Broadway, Los Angeles, Calif. 
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WORLD'S LARGEST DEALER IN NEW AND 
RECONDITIONED AIRCRAFT, ENGINES, 

PROPELLERS, PARTS, ACCESSORIES 
AND AERONAUTICAL MATERIALS 

Aircraft and Engines Available 

NORTH AMERICAN 
CURTISS,WRIGHT 
CONSOLIDATED 
B E E C H C. R A F.T 
FAIRCHILD 
LOCKHEED 
NOORDUYN 
GRUMMAN 
SIKORSKY 
DOUGLAS 
BOEING 

PRATT & WHITNEY 
CONTINENTAL 
LYCOMING 
FRANKLIN 
ALLISON 
MENASCO 
WRIGHT 
WARNER 
KINNER 
RANGER 
JACOBS 

CHARLES H. BABB CO. 
1007-11 Airway, Grand Central Airport 

Glendale 1, California 

Eastern Office: 444 Madison Avenue, New York 22, N. Y. 

Cables: BABBCO, Los Angeles and New York 

U. S. Export Registration No. 124 



SCHEDULED AIR CARRIE R S 
OPERATING IN OR FROM CONTINENTAL 

UNITED STATES AND UNITED STATES 
TERRITORIES 

ALL AMERICAN AVIATION, INC., 
210 Gre enhill Ave. , Wilmin~ton 99, D el. 

PERSONNEL: R . M . Love, P res. ; H . R. Bazley , 
V . Pres .-Operatio~; H . R. Stnnger , V. P res.
Traffic &Adv .; C. w . Wendt, V. P res. & Trea s .; 
A . M . Zimmerma n , Secy. & Gen . Coun sel; H . S. 
Fries , Asst . T reas .; W. C. Gebelein, Com pt .; 
I?· L . Miller , Asst. Secy. ; W . B . Moore , Opera
t iOns Mgr. ; R. D . W a rfel , Pers. Mgr. ; E . D. 
M usser, Maintenance Supt. ; G. Lostetter , Pur. 
Agt . 

BRANIFF AIRWAYS, INC., 
Love F ield, Dallas, T ex. 

P ERSONNEL: T . E. Braniff, Pres. ; C. E . B ea rd ; 
R . C. Shra der , R . J . Smith, V. Pres. ; C. G . 
Ada ms , Secy. & T reas . ; H . C . T hurma n , Gen . 
Counsel ; W. M . Henshel, Pub. R ei. Dir. ; P . D . 
Niles , Adv. Dir.; H. Bold in g , Pur. Agt .; M. 
H a rrison, Pers. Mgr. ; S . J. Ingram , Asst. t o 
Pres.; J. Bennett , R esearch D ir. ; A. H. Sta nton , 
Dir., Pers. & Trainingi...W· R . Beat tie , Mgr., 
Agency, Interline & l' oreign Sales ; G. M. 
Springer , Mgr. , Air Ma il & Ca rgo ; L . A . Person , 
Mgr., Schedules & T a riffs ; L . R eid , J r ., Sys
t ems R eservation Mgr. ; T. W alsh, Exec. Asst . 
t o V. Pres .-Operation s· R. V. Carleton , Chie f 
Pilot; M . K eir , Chief H'ost ess;,J. Brough , Supt. 
of Operat ions ; T. Gibson , ::>uft . of Mainte
nance ; H . C . Brown, Supt. o Train ing ; D . 
Law, Supt . of P assen ger R ela tion s ; R . L ewis, 
Operat ions E n gr. ; B. J. Cu m nock , Ma inte
n a nce E n gr.; H . Dreggors, Su pt. of Com mun i
catlOns . 

CONTINENTAL AIR LINES, INC., 
Stapleton Air Field, Denver 7, Colo. 

P ERSONNEL: R . F . Six, P res. ; 0 . R . Haue ter, 
V. Pres.-Opera tion s; J . A. Ubi, Secy. & T reas. ; 
R. H. P urcell , Com pt. ; S. R . Sha t to , V. P res .
Maintena nce & E n grg.'; D . A . Duff, E xec. 
Asst . in Chg. of T raffic & Sales ; J . E . Cook, 
Gen . T ra ffic Mgr .; W . E. Amlong, Exec. Asst. ; 
S. Johnson , Ad v. & Pub. Dir. ; J . A. Smith , 
Cargo Sales Mgr. ; G. R . H ill , Market & Sales 
Research Dir. ; G. D . R ash, Schedules & Tariffs 
Dir. 

DELTA AIR LINES, INC., 
Atlanta Municipal Airport, Atlanta , Ga . 

PERSONNEL : C. E . Woolman , Pres. & Gen . 
Mgr"i M.S. Biedenharn, V. Pres. ; G. R. Cush
ing , v . Pres.-9_perations ; L . C. Pa rker , V. P.res.
T raffic; C. H . McHenry, Secy. ; T. Ohver, 
T r eas. i...l H . Cobb , Jr .. D ir., Pub. Rei. & Adv. ; 
H. D. VVtgley , P ur . Agt .; W . War~en , Emplo:,r
m ent M gr .; P. W . Pate, Mgr ., Atrma tl & Atr 
Cargo; E . M . J ohnson , Dir., Pla nning & R e
search; J . L . Schneider, Supt . of Stations; J. L . 
Sutton , Supt. of Passen ger Service ; L . T . 
Ca mpbell, Supt. of Com mun ica tions ; ' G . J . 
Dye, Supt. of Ma inten an <;:e{· L. B. J udd , 
Compt . ; J . F . Nycum , Chte En gr. ; C. H. 
Dolson, Chief Pilot . 

HAWAIIAN AIRLINES, LTD., 
Honolulu, Hawaii. 

PE RSONNEL : S.C. K ennedy , P res. & Gen. Mgr. ; 
F . Studebaker, y. Pres.,:;. A. Smith , V. Pres. , 
Secy. & Pers. Dtr. ; D . watson. Treas . ; E . M. 
W elt)' , P u)l . R ei. Di r. ; W. Morrison, P ur. ~gt. ; 
M. W . M ttchell; Gen . Traffic Mgr . ; S . M teh l
st ein , Supt. of Ma intena nce ; D . L . Grubb, 
Supt . of Commun ications ; C. I. Elliott, Chief 
of Opera tions ; 0. M cCraw, Supt. of Sta tions; 
J . Hogg, Chief P ilot. 

K. L. M . ROYAL DUTCH AIRLINES, 
R aamweg 90, The Hagu e, The N e ther
lands . 

P ERSONNEL : A . Plesman , Pres. ; H . Ma r t in , V. 
Pres . ; L . H. Slotemak er , Sccy.; H . Veenendaa l, 
T ech . Mgr. ; A . v .d . P aauw, Sa les Mgr. ; B . P . 
Geerligs, Pub. & Adv. Mgr. 

521 Fifth Ave., New York 17, N.Y. 
PERSONNEL : C . F . C. Meuser , U .S. Gen. Rep. ; 
H . C. A. F ischer, Puh. & Adv. M gr. 

7046 Hollywood Blvd., Hollywood 28, 
Calif. 

(Technica l R ep.) 

Willemsta d, Curacao, N. W . I . 
PERSONNEL : L . F . Bouma n , Gen . Mgr. 

NATIONAL AIRLINES, INC., 
Municipal Airport, J a cksonville , Fla . 

PERSONN EL : G. T. Baker , Pres. ; H. S . Pa rker. 
Jr., V. Pres.-T ra ffic; E . J . K ersha w, V. P res. 
Op era t ion 'ti J. D . Cran e , V. Pres .-Main tenance 
& Engrg._, K . P . Foreman, Secy. ; J. C. Braw ner, 
T reas. ; W. M . Steven s, Sales Mgr.; M . Brya n , 
Pub. R ei. Dir. & Adv. Mgr. ; L . M . J ohnson , 
P ur. Agt . ; D. H . Amos , Pers. Dir. 

NORTHWEST AIRLINES, INC., 
1885 University Ave., St. P aul 4, Minn. 

P ERSONNEL: C. Hunter, Pres . & Gen . Mgr. ; 
E . I. Whyat t , V. P res. & T reas. ; K. R. Fergu
son, V. Pres.-E ngrg . & ~lanni,ngj._R . 0 . Bull
wm kel, V. P res .-Traffic , A. E . l"loan, Corp . 
Secy . & Gen . Counsel ; C. L. Stein, Asst . Secy.; 
L . S. Holst ad, Asst. T r eas. ; L . C. Glot zbach, 
Exec. Asst. t o P res. & P ers. Mgr.; W. St ern , 
Special Asst . ; J . A. Ferris , P ub. Mgr .; W. F. 
Marshall , Op era tions Mgr .; E . W. Yoris, In
ternal Securit y Mgr. 

PAN AMERICAN-GRACE AIRWAYS, INC., 
135 E. 42nd St. , New York 17, N. Y. 

P ERSONNEL: H. J. R oig, , Pres. i... D. Ca mp !Jell, 
H . B . Dean , R . B:. Patchm, V. l:'res. ; G. Vtdal, 
V. P res. & Compt. ; J. S. W oodbridge , Treas. ; 
W. F . Cogswell, Secy. ; H. P. Morris, Asst . 
Secy. ; C. de Groot , Gen . T ra ffic Mgr. ; E . E . 
Spencer, Ad min. Asst. ; W . F . Lewis , Financia l 
Asst . ; F. J. Achilles , T . M . D unn , T echnical 
Mgrs.; B . J . Goodyea r, Pers. Dir. 
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ROYAL DUTCH AIRLINES 
WEST INDIES SECTION 

FLY FROM 
MIAMI to 

NETHERLANDS WEST INDIES 
BRITISH WEST INDIES 

VENEZUELA 
COLOMBIA 

CALL K. L. M., Mu 2-7894--
H. A. L., Wh 4-1900 OR YOUR LOCAL TRAVEL AGENT 

C o r r e c t U n i I o r m s S bn c e 1 8 5 6 

OFFICERS UNI[<'ORMS 

f or all 

AIR TRANSPORT 

S ervices 

~~~ 

~~~ 
NEW YORK, N. Y. end MIAMI, FLA. 
18 Fulton Street 202 N.E. 9th St. 

AIRC~~F T 

FROSl SHIELDS 

PROTECTION AGAINST 
FROST-OBSCURED 

VISION 

Durkee-A t wood Fros t S hi e lds a r e 
s t a nda rd equipme n t o n m os t o f the 
wo rld 's a irlines. 

P r e - forn1ed fro m n o n-Infla mma ble 
pl astics In a n y s ize o r s h a p e ... thick
n esses fro m .01 5 t o .060 . Eq uippe d 
with p a t ented "Z" t yp e g,ask e t f o r 
p osi t ive a dhesio n . 

Write For lnfo~mation . 

DURKEE ·ATWOOD CO. 
Minneapolis 13, Minnesota 
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Lima, P e ru 
PERSONNEL: T . .J. Kirkland , J. T. Shannon, V. 
Pres. ; C. R . Dtsh er, Operations M g r. ; B . H . 
Y oung , Mainten ance Mgr. ; R . W. Sy lvest er, 
Traffic M g r. ; H. A . H arri_s, ~ub . Rei. Mg r. ; 
V . M. L a Pterre, Com m umca t 10ns Mgr. ; A . ]. 
P h e_!an, Financia l M gr . ; F . E. _Nelson , Supt. of 
Fly m g ; ] . R. McClesky, Ch te f P llot; J . T. 
Scholtz, C h ief Meterolog is t ; A. Hurtado, Med i
ca l Consultant ; A. F . Sur re, Chief Air port E ngr . 

PENNSYLVANIA-CENTRAL AIRLINES, 
N a tiona l Airport, Washington 1, D . C. 

P ERSONNE L: C. B. M unro, Pres . · ] . H . Car· 
michael , E xec. V. Pres. ; ] . ] . o ·bonovan , V . 
Pre~.-Traffic ; L . H a rris ,_ V. Pres .-En!i, rg . & 
Mamten ance; R . G . Lochtel, V. Pres . & frea s. ; 
R . ]. W ilson, V. P res.-Counsel ; H . D ever , 
Secy .; H . A . Olsen, Gen . Tra ffi c .Mg r.; J. R . 
Bell , P ub . Rei. Dir . & Adv. M gr. ; ] . P . K u r tz , 
P ur. Ag t . ; L . G . L ederer, Penr. Dir.; W . R. 
Manch ester, Operations Mg r.; B . ] . Vierl ing , 
Engrg. Mgr.; R. 0 . Smith , Maint enance M gr . 

TRANSCONTINENTAL & WESTERN AIR, 
INC., 101 W. 11th St., K a nsas City 6, 

, Mo. · 
P ERSONNEL: T . B . W ilson, Ch . of Board; J . 
F rye , Pres. ; P. E . R icht er, Exec. V. P res. ; E . !.. . 
T a lman , Sr. V . Pres. ; ] . A . Collings , V. P res .
T ransporta t ion· E. 0. Cocke, V . Pres.-Traffic ; 
]. C. Fran k lin, V. Pres .-E ngrg. & Maintenance; 
C. S . Fuller t on , Gen . T raffic Mgr . ; L . S. Kim
ball, Syst em Mgr., N ews Bureau ; ]. C . D eLong, 
Adv. Dir . ; A . M. ] ens , J r. , Secy .; ] . M . L ock
h art , Treas:i_ _F. B. E isen berg , Pur. D ir. ; J. B. 
Thurst on, Utr .. Ind. Engrg.; E. S. Su lhva n , 
Mgr., Agency & Interline. 

Inte rna tional D iv. 
P ERSONNEL: T. B. W ilso n , Ma n agin_? Dir. ; 
0 . F . Bryan. V . P res.-Operations ; D. J. H a n
scom , Dir . of. Traffic . 

UNITED AIR LINES, IN C., 
5959 S. Cice ro Ave., Chicago 38, Dl. 

P ERSON NEL: W . A . Pat~erso n, P res . ; R. W. 
Ire la nd, V . Pres.-Admi n is tration; ] . A . H erl ihy, 
V. Pres.-Opera t ions· H. Crary, V. Pres .-T raffic ; 
]. W. Ne wey, V. P res.-Finan ce ; H . E . Nourse. 
V. Pres.-Economic Controls ; R. F. Ahre ns, V. 
Pres.-Pers . ; D . F . M agar rell , V . P res.-Pa ssen 
ge r Se rv ice; S . P. M a r ti n, Secy. & Asst . t o 
Pres . ; C. Barkes, _Compt , i N . B . Haley, Trca~. ; 
C. Blancha r , Aud ttor; S v. H a ll, R . E . P fe nn tg , 
R egio na l '! . Pres .-Operat~on s ; f!>. . D , Tutt le , 
M ed tcal D tr. ; C . P. G radd tck , D tr., _A tr Ca rgo; 
W. ] . Addems , Dtr., Fhgbt Opera t10ns ; ] . R . 
Cunn in gha m, Di r. , Communica tion s ; E . P. 
Lott, Dir. , D esign , Bld gs . & Airports ; W . C . 
M entzer, Engrg . D ir . .i R . K . l'vl oore, Pu r . Di r.; 
R. E . Johnso n . Adv. 01: Pub. D1r. ; B. B. Gra~g . 
Sales D ir.; W . P . Hoare , M g r .. Cheyenne l\l a m 
t en ance Base , Municipa l Airpo r t , Cheyen ne , 
Wyo. ; 0. C. Richerson , R eg io na l M gr.-Opcra
tions, P. 0. Box 3000, S. San Fran cisco , Calif. 

WESTERN AIR LINES, 
6331 Hollywood Blvd ., Hollywood, Ca lif. 

PERSON NEL: W . A. Coulter , Pres .; L. H. 
Dwerlkotte, Exec. V. Pres.; P . Sull ivan , V. 
~res . & Se__cy . ; C. N . J ames , V . P res.-Opera
tlO ns ; T. Wolfe , V . P res. of Traffic , Adv. & 
P_ub.; ] . ] . Taylo r , Treas.;_ R . A . D ick , Gen. 
1 raffic M g r. ; A . K elly, ;:,a les .Mg r. ; G . P . 
Saunders, Pub . R ei. D ir . ; T . Cat e, Aciv. Mgr. ; 
D . M . P a ttison , P ur. Agt·. ; E. H . Brown, Pers. 
Dir. 

MINIMUM w · EIGHT with MAXIMUM STRENGTH 

t S4vc&ne ~~~~'%'J~TION 
for AIRCRAFT SURFACES e INTERIOR EQUIPMENT 

Wings · Fuselage · Tail 
Control Surfaces 

Floors • Partitions 
Doors : Furniture 

Plane parts form-molded by Skydyne combine greater s treng th w ith less 
weight than is possible by any other process. Adaptable to complex shapes 
and curvatures , the laminated Skydyne Sandwich Construction g ives a 
smooth, streamlined, rivet-free surface . . • cuts costs . . . s implifies de
sign, production, assembly, maintenance. Highly resistant to sound, h eat, 
vibration. 
Skydyne .aeronautical engineers have pioneered the use of Sandwich Con
atruction for airplanes and airborne equipment. They can help you to 
BUILD LIGHTER PLANES ... FOR LARGER PAYLOADS 
WITH SKYDYNE! Write for literature. 

5kvctY.ne Jnc.., 
Manufacturers-Engineering Consultants-Designers 

River Road, Port Jervis, New York 
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AIRCRAFT RADIO 
CORPORATION 
DESIGNERS AND MANUFACTURERS 

OF RADIO EQUIPMENT FOR MILITARY, 
COMMERCIAL AND PRIVATE AIRPLANES 

BOONTON, N. J. >> » U .. S. A. 

~. 
.= >U••"""""":~:: :~:·::::ng, l ; g ht, mob; le, 

4-foot workstond. Ideal for serv

icing, ma intenance and as a uxi li

ary entrance stairs. 

_ , . HOISTATTACHMENT-Aero•tond 

a id for fa st, sa fe loading and dis· 

ma ntli ng opera tion s. G ives added 

utility to Mode ls 10 and 20. 

MODEL 10 -An od ju•toble, 10-

foot stand tha t re p laces o ld, sin.g le 

purpose platfo rms used by a irports, 

~ ' ' hangers end fe ctode.. 

pe e 
MODEL 20-Adjustoblc from 13 to 

20 fe et. Provides a lightness, mo

bility a nd strength never before 

accomplished in a high stand. 

CONNECTING PLATFORM-Used 

a nee 

vi dcs o safe, co nvo nicnt working -. 

between two AeroJ.Io nd s - it pro-~ 

posi tion for ma ny wor kers at once. . 

PROPSTAND - Parks prope ll ers 

q uickly and witho ut the fo rme r 

dange r of the ir being sprung o r 

dcmoged . Saves time end mon~;·: 

\~quipmSnlc oM PAN Y 
15 EAST VERDUGO AVE., BURBANK, CALIF. • CABLE ADDRESS "AIRQUIP" 

FOR FURTHER INFORMATION ON THESE AND OTHER AIRQUIPMENT PRODUCTS • WRITE DEPT. Y 
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More than 8,000 Beechcrafts served_ the armed forces during 

World War II. like the hundreds of commercial Beechcrafts 

used in all climates all over the world before the war, they 

made an outstanding record for dependability and high per

formance. The production of thousands · of Beechcrafts 
• 

greatly enlarged the experience of the Beech. organization in 

designing and building all types of mo'dern aircraft. 

Today, Beechcrafters are applying their experience and 

skills to the creation and production of new models of com

mercial Beechcrafts offering higher performance, bigger 
' , 

payloads, and greater ease of handling and luxury than any 

other aircraft of comparable power. 
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Already, millions of dollars worth of commercial Model 

1 8 Beechcraft 6 to 1 0 -place all-metal twin-engine mono

planes have been delivered to airlines, executive and private 

users, and charter operators, in America and abro·ad. The 

improved Model 17 Beechcraft 5-place biplane is in produc

tion. Other new types of Beechcrafts are in advanced stages 

of testing and development. 

There is no substitute for experi.ence. Every buyer of 

a Beech craft will profit from Beech's experience, in terms 

of mor.e and better airplane for his money. Your Beech

craft distributor will be glad to prove this statement with a 

flight demonstration. 

B cececllil Arurcr21f~ 
~ CORPORATION 
~ WICHITA, K.ANSAS, U. S, A , 



DIRECTORY OF AIRCRAFT 
AND AIRCRAFT ENGINE 

MANUFACTURERS 

MANUFACTURERS 
OF AIRCRAFT 

AIRPLANES 

AERONCA AIRCRAFT CORP., 
Municryal Airport, Middletown, 0. 

PERSONNEL: j . Friedlander, Pres. ; E. Suther
land, C. Friedlander, V. Pres. ; A. Helmers , 
Secy. & Treas. ; A. B . Bennett, Dir. of Sales; 
R . Augspurger, Prod. M gr.; R . Davison, Sales 
Mgr.; E_. H. Widen:;an, Pur. Dir. ; P . E. Linzie, 
Pers. Dir. ; A. Calkms, Pub. Dir.; A. F. Davls, 
Adv. Mgr. ; R. Hermes, Chief Engr.; V. Baltz, 
Factory Mgr. 

BEECH AIRCRAFT CORP., 
Wichita 1, Kans. 

PERSONNEL: W. H. Beech, Pres. & Ch. of Bd.; 
J.P. Gaty, V._Pres. & Gen . Mgr. ; T. A. Wells, 
V. Pres. & Chief Engr. ; R . K. Beech, V. Pres.
Pur.; F. E. Hedrick, V. Pres. & Coordinator; 
0 . A . Beech, .Secy. & Treas.; E . Naugle, Asst. 
Treas.; L. Wmters, Asst. Secy. & Office M gr.; 
W. S. Paul, Acting Prod. Mgr.; H . C. Rankin, 
Sales Mgr. ;, E. S. Safford, Export Sales Mgr.; 
W. E . Blazier, Pers. D1r.; W. H. Kelly, Pub. 
Rei. Dir. & Adv. Mgr.; L . L. Pechin, Gen . 
Supt., Factory e1; C. N. Hicks, Gen . Supt., 
Factory 52. 

BELL AIRCRAFT CORP., P. 0. Box i l, 
Buffalo 5, N. Y. 
Niagara Falls Airport 

PERSONNEL : L. D . Bell, Pres. & Gen. Mgr.; 
R. P. Whitman, First V. Pres.-Sales; C. L. 
Beard, V. Pres.-Finance & Treas.; D . R . 
Shoults, V. Pres.-Engrg. ; _D. F. D evine , 
Compt. ; L. P. Faneuf, Admm. Asst . to Pres. 
& Secy.; A . W . Sawyer, Gen·. Counsel; R. J . 
Woods, Pro<;l. Planmng Mgr.j J . Snure, Jr., 
Pub. Rei. Dir.; L . Benson, Mtg. Mgr.; R. M . 
Stanley, Chi~f Airplane Engr.; E . H. Conerton, 
Sales & Service Mgr. 

Burlington, Vt., Operations 
PERSONNEL: J. J. Domonkos, Mgr.; E . D. 
Lapsley, Mfg. Mgr.; J . C. Trotter, Chief Engr. 

Marietta, Ga., Operations 
PERSONNEL: J. V. Carmichael, V. Pres. ; A . L. 
Leo-Wolf, Asst. Secy. 

BELLANCA AIRCRAFT CORP., 
New Castle, Del. 

BOEING AIRCRAFT CO., 
Seattle 14, Wash. 

P ERSONNEL: W . M. Allen, Pres .; H. 0. West, 
Exec. V . Pres.; W. E. Beall, V. P res.-Engrg.; 
J. E . Schaefer, V. Pres. & Gen . Mgr., Wichita 
Div.; F . P . L audan , J . P. Murray, V. Pres.; 
H. E. Bowman, Secy.-Treas.; R . A. Neale, 
Operations Mgr.; F. B. Collins. Sales Mgr .; 
C. E . French, Ind. Rei. Dir.; H. Mansfield, 
Pub. Rei. Mgr.; <;:. B . GraceY.• M ateriel .Mgr.; 
E . C. Wells, Ch1ef En g r.; C . .M. Cleveland , 
Adv. Mgr.; L . J . Searle, Factory Gen . Supt. 

Wichita Div., 
Boeing Airplahe Co. 

P ERSONNEL: J. E. Schaefer, V. Pres. & Div. 
.Mgr.; L . M. Divinia, E xec. Asst. to Div. M gr. ; 
H. W. Zipp, Chief Engr.; J . J . C lark, Asst. 
Chief Engr.; H. F. Brown, Works Mgr.; A. W . 
Schupp, Asst. Works Mgr.; G. Trombold, 
Pers. Dir. ; N. McCormick, Pur. Dir. ; C . 
Ba rro n , Asst. Secy. & Treas.; W . W. Mc
Cutcheon, Chief Inspector. 

CESSNA AIRCRAFT CO., 
Box 1616, Wichita, Kans. 

PERSONNEL: D . L. Wallace , Pres. & Gen . Mgr. ; 
T. Salter, V. Pres. & Chief Engr.; F. A. ,Boett
ger, Secy. & Treas.; D. Roska m, Prod. Mg_r.; 
D. Flower, Sa les Mgr. & Adv . Mgr.; V. Stem, 
Pur. Dir. ; P. E lder, Pers. Dir. ; . D . Trav is, 
Pub. Dir.; A. Sheldon, Factory Mgr. 

COMMONWEALTH AffiCRAFT INC., 
521 Fifth Ave., New York 17, N.Y. 
Valley Stream, N . Y. 

PERSONNEL: R. Voyes, Pres. ; C. H. Chrisman , 
Asst. to Pres.; B . S. Dowd, V. Pres.; W . W . 
Moss, Secy. & Treas.; J. E . Creg ier, Jr., Sales 
& Pub . R ei. Dir.; W. J . lVIitchell, Asst. Sales 
& Pub. Rei. Dir.; W. G . Stirm, Pur. Dir.; P. J. 
Hickey, Ind. R ei. Dir.; G. D . Evans, Mgr. , 
Military Projects; L. B . Kimball, Chief Engr ., 
Special Proj ect s Div.; W. R. Swa in, Chief 
Engr. , Comm. Div. {/1; R. G. Ashton. Chief 
Engr., Comm. Div. {}2; G. Trimmer, Project 
Engr., Trimmer Amphibian; F. S. Hubbard, 
Mfg. Dir.; W. C. Pipes, Prod. Dir. 

CONSOLIDATED VULTEE AIRCRAFT 
CORP., San Diego, Calif. 

PERSONNEL: I. B. Babcock, Ch. of Bd .; H . 
Woodhead, Pres. ; D. G . Fleet, A. H . Schaad, 
G . . P. Tidmarsh, Assts. to Pres.; I. M . Laddon, 
Exec. V. Pres.; C. T. Leigh, V. Pres.; V. C . 
Schorlemmer, V. Pres.-Finance; W. A. Blees, 
V. Pres.-Sales; W. M. Shanahan, Secy. & 
Treas.; R. S. Pruitt, Gen. Counsel; F. A . Lear
man, Gen. Sales Mgr.; R . F. C . Taylor, Comm. 
Sales Mgr. · L . Cooper, Stinson Gen. Sales 
Mgr.; A . W. L arsen, Pur. Dir.; R. R . Rogers, 
Flight & Service Dir.; F. A. Lauerman, Ind. 
Rei. Dir.; J . B. Avery, Pub. R ei. 

Divisions 
Fort Worth Div., Fort Worth 1, Tex. 

PERSONNEL: G. M . Bellanca, Pres .; A . F. 
Haiduck, V. Pres. & Gen. Mgr.; I. I. Islamoff, 
V, Pres. & Factory Mgr. ; H. L . Thompson, 
Secy. , Pub. Dir. & Adv. M gr.; M. L . Frank, 
Asst. Tre~s.; H. A . H"rshfield, Jr., Sales M!'!r.; 
R . F. Wnght, Pur. D1r.; R. Kmg, Pers. Dir. ; 
]3. J. Salvadori, Chief Engr. 

R. G . Mayer, Mgr. 
. San Diego Div., San Diego 12, Calif. 

J . L. Kelley, M gr. 
Stinson Div., Wayne, Mich. 

E . Wenigmann, Mgr. 
Vultee Field Div., Vultee Field 15, Calif. 

G. C. Ford, Actg. Mgr. & Works Mgr. 
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~~The Modern Magic Carpet"* 
Will Blaze New Highways to Inaccessible Places 

BECAUSE of th eir ability to ascend 
and descend vertically ... fly forward 

. . . backward ... sideways ... hover ... and 
land in and take off from any terrain 
where suffici en t space is provided for 
the clearance of th e ro tors, h eli cop ters 
will blaze new highways in the sky to 
hitherto inaccessible places. 

These "Modern Magic Carpets"* will 
transport m en and supplies swiftly and 
economically to loca liti es and plants so 
out-of~the-way that they often are reached 
only by mule team or" shanks' mare." 

Since Bell Helicopters will need no 
elaborate landin l!i fields and terminal 
facilities they will offer Business and 
Industry the many advantages of fast 
point-to-point delivery. · · 

Bell Helicop ters are b eing built to 
perform man y practical commercial, 
mdustri al and military applications for 
which the helicopter is more suited than 
conventional fix ed ,;,ing airplan es and 
other forms of transportation ... and, 

in fact, is sometimes th e only means of 
transpo rtation . 

Bell Aircraft's J?OSt-war interest in 
the helicopter is m engineering and 
building rotary wing aircraft incorporat
ing the advanced design, workmanship 
and dependable ope ra tion which has 
won this company its place in the Avia
tion V\1orld for being the " Pacemaker of 
Aviation Progress." 

~:~ 
THE MODERN ; . I~ MAGIC CARPET* 

. _, , . 

.::::::;:----:::::, 
•Reg. applied for U.S.a11d (>ri11cit>al foreign countries. 

@[3!1~41,?/ ~@~~®~!!.~~,;~ 
PACEMAKER Of AVIATION PROGRISS 
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CULVER AIRCRAFT CORP., 
Wichita 1, Kans. 

P ERSONNEL: T . B. Woodbury, Pres. ; F. M . 
Farrell, Secy. & Treas. ; V. Grant, Gen . Mgr.; 
R . E. L eh man , Prod. Mgr. & Works Mgr. ; 
R . R . ada!, Sales Mgr.; ]. V. Turner, Pur. 
Dir.; H. E. Swanson, Pers. Dir.; C. Cole, Pub. 
Dir. & Adv. Mgr.; R. B . Short, Chief Engr. 

CURTISS WRIGHT CORP., Airpla n e D iv., 
4300 E. Fifth Ave., Columbus 16, 0 . 

PERSONNEL: G. W. Vaugh an, Pres. ; R. L . 
Earle , V. Pres. ; J . M. ~can lan , Sccy. ; G. B. 
Cott, Treas. ; F . ri. Harn son, Gen. Mgr.; G. ] . 
B randewiede , Sales Mgr. 

DOUGLAS AIRCRAFT CO., INC., 
3000 Ocean P a rk Blvd. , Santa M onica , 
Ca lif. 

P ERSONNE L: D. W. Douglas , Pres. ; F . \V. 
Conant, V. Pres .; A. E. R aymond, V. Prcs.
E ngrg.i J · M . Rogers, V. Pres. & Dir. of Mil. 
Sales; K . V. Hunt, V. Pres. & Compt. ; T . C. 
McMahon, Secy. ; H. P. Grube , Treas.; V. E . 
Bertraudias , Foreign Sales Dir.; D . Bosio, P ur. 
Dir.; A. M. Rochlen , Dir. Ind. ~ Pub. Rel.; 
W. rl. Ball, Adv. Mgr. ; G. Huggms, Factory 
Mg r. ; E. Burton, Chief En gr. 

ENGINEERING & RESEARCH CORP., 
Riverdale, Md. 

PERSONNEL: L . A. Wells , Pre~.; M. W. King, 
V. Pres. & Secy.; F . E. Weick, V. Pres. -Engrg. ; 
W . G. Carroll, Treas. ; ] . Dean , Gen. Mgr. ; 
E. W. Gent z, Prod . Mgr.; G. F. R ya n, Dir. of 
Sales & Service; H. Agerter, Sales Mgr. ; E : P . 
Scully, Pur. Dir. ; ]. J oslin, Pers. Dir. ; E. T. 
Stern, Pub. Dir. & Adv. Mgr. 

FAIRCHILD ENGINE & AIRPLANE CORP., 
30 Rockefeller Plaza, N ew York 20, N. Y. 

PERSONNEL: S. M . Fairchi ld, Ch .; ] . C. Ward, 
]r., Pres. ; M. B . Gordon, V. Pres. -Operations ; 
R. S. Boutelle, V. Pres. , Fairchild Aircraft 
Div.; H . H . Budds, V. Pres., Ranger Aircraft 
Engines Div.; T. K. Pierce, Gen. Mgr. , Dura
mold Div;.; W. Wilson, Treas. ; W . H. Schwebel, 
Secy. & ~_;ompt.; ] . E . Lowes, ] r., Pub. Rei. 
Dtr.; M. ] . Parks , Export Dir.; D. C. Smith, 
Development Dir. 

FAIRCHILD AIRCRAFT DIY., FAIRCHILD 
ENGINE & AIRPLANE CORP., Ha
gerstown, Md. 

PERSONNEL: R. S. Boutelle, V. Pres . & Gen. 
Mgr.i P. ) . F rizzel, Asst . Gen. Mgr. ; A. F. 
Flooa , D tv. Com pt.; A. ] . Thieblot, Chief 
En gr.; G. W. Lescher , Exec. 'En gr. ; J. M. 
Jacobson, A~st. Chief Engr.; S. A. Ango tti , 
Ind . R~l. D tr.; W . L. Landers, Works Mgr.; 
C. F . Sitek, A~st . Works Mgr.; ] . E. Steinhauer, 
Plant OjJeratlOnS M gr.; K. Bradford. Service 
Mgr.; W. Hamby, _Dtr. of Facilities ; C. ]. 
Roggt, Transport Atrcraft Sales Mgr.; L . J. 
Pavey, M!lttary Sales Mg r.; W. R . Smith, 
Pub. Rei. Mgr.; B . H . LeBeouf, Dayton R ep . 

FAIRCHILD PERSONAL PLANES DIV. 
FAIRCHILD ENGINE & AIRPLANE 
CORP., Dallas, T ex. . 

PERSONNEL : H. M. McKay, Gen. Mgr.; L. H. 
Smith, Sales Mgr.; L . Fahnesto.ck, Ill, Works 
Mgr. ; R . S. Smith, Sales Promotion Mgr. 

GLOBE AIRCRAFT CORP., 
Fort Worth, T ex. 

PERS~NNEL: ] . K ennedy, Pres. & Gen . Mgr.; 
N. Ntcholson, Asst . to Pres. ; C. R. Starnes 
C. D. Reimers , V. Pres.; K. H. Knox, V. Pres .: 
En,g!g.; N. N. Oille , Treas.; W. Ne lson, Secy. 
& lreas .; W. G. F uller, Asst . V. Pres.-Sa les· 
] . Shirkey, Asst. V. Pres. -Prod.; ] . H. H owell ' 
Sales Dir;.t ]. F . Stej)pe, Chief Engr.; H. o: 
Murray, .t'ur. Agt. ; R. F. Brewer, Pers. D'\· 

GLOBE CORP., AIRCRAFT DIV., 
400 N. Michigan Ave., Chicago I 1, Ill. 

·PER ·oNNEL: '. i>. Getz , J r ., Pres. ; R. E . Gage, 
V. Pres. & Gen. ll! g r.; R. N. Littl e, ecy. : 
B. C. H ightower, Treas.; J. A. Weagle , Asst . 
Gen. li!R j C. G. Crosier, Pla nt Supt.; E. F. 
Mangold, .t'ur. D ir. ; R. H. Wendt, Chief Engr. ; 
L. C. Bede ll, Material Control Mgr.; L . E . 
Hia t t, Qu<~lity Con t rol Mgr.; A. Brennan, Pcrs. 
Mgr. 

GRUMMAN AIRCRAFT ENGINEERING 
CORP., B ethpage , N. Y. 

PERSONNEL : L . R. Grumman,~.., Pres.; L . A. 
Swirbul, Exec. V. Pres.; W. ! . Schwendlcr, 
E . C. Tow!, V. Pres.;] . A. Stamm,Secy.; E . W. 
Poor, Treas. 

KAISER CARGO, INC., FLEETWINGS DIY., 
Bris tol, P a. 

P ERSONNEl. : E . E. Trefe then , Pres.; S. D . 
H ackley, V. Pres. & Gen. Mgr. j· L . J . Kelly , 
Controller;] . L . McClane, Mg r. ; . J .. Boericke, 
Contracts Mg r. ; A . Dame!, Pur. btr.; R. A. 
Graney, Pers. Dt r.; G. G. Cudhea , Chtef Engr.; 
I. E. Steele, Factory Mgr. 

LOCKHEED AIRCRAFT CORP., 
2555 N. Hollywood W ay, Burbank, 
Calif. 

P ERSONNEL: R. E. Gross, Pres. r C. S. G ross , 
V. Pres. & Gen. Mgr.; C. B . Squier, V. Pres. 
Sales & Service ; C. Chappellet, V. Pres. 
Admin.; H. E. Ryker, V. P res.-Mfg. ; G. A. 
Barker, Jr., V. Pres . & Treas. ; H. L . Hibbard, 
V. Pres. & Chief Engr, ; M . Short, V. Pres. 
Special Projects; L . W. Wulfekuhler, Secy. ; 
R. P . King , H . R . Camybell , Asst . Treas. ; 
D . E . Browne, Compt . ; J . T. G ray, Asst. to 
Pres.-Managemen t Control ; K . H. Smit h , Asst . 
to V. P res.-Sa les & Serv ice· H . M. P~Jrter . 
Asst . to V. Pres .-Admi.n . .;_ D. ]. Haugh ton , 
Asst . to V. Pres.-Mfg., .1:1 . W. deGUichard, 
Asst . to V"C" Pres.; I. P. Grunwald , Asst . t o 
Compt.; L. W . Shaw, Contract T erminations 
Dir.; E. F . Stackhouse, Mfg. Dev. Dir. ; L . K . 
Schwartz, Sales Mgr.; L. V. Kerber, Con tract 
Officer; W. W. Aulepp, Ind. R ei. Dir.; R. B. 
Smith, Chief Counsel ; J . L . Wells, Pur. Dir.; 
R . Osborn , Pur. Agt . ; J . E . Canaday, Pub. R ei. 
Mgr. ; R . C. Stunkel, Gen. Service Mgr.; R. 
Campbell, Jr., Sales Dev. Mgr.; B . W. Ho llo 
way, Sales Prom . & Adv. Mg r. ; E. Foster , 
Pub. Mgr.; C. L . J ohnson , Chief R esearch 
Engr.; F . W . Thra ne, Engrg. Mgr.; ] . B. 
\Vassal\, Engr. 

LUSCOMBE AIRPLANE CORP., 
P . 0 . Box 2128, Dallas 1, Tex. 

PERSONNE L: L . H . P. Klotz, Pres.; 0. W 
Hoernig, Asst . Secy.; D . S. Grubbs , Treas.; 
J . P. Cunningh am, P rod . Mgr. ; D. W . Hay
ward , Sales Mgr.; ] . M. ' Valier, Pur. Dir.; 
W. T. W isen er, P ers . D ir.; J. L. Camp, Sales 
Prom. Dir.; E. W. Norris , Chief E ngr. 

McDONNELL AIRCRAFT CORP., 
Lambert-St. Louis Municipal Airport, 
St. Louis 21, Mo. 

PERSONNEL: J . S. McDonnell , Pres. & Gen . 
Mg':·.i C: W. Drake, G. W. Carr, V. Pres.; 
R . rt. Charles , Secy.; P . M. Cozad, Treas. ; 
F. J . Martin , Prod. Mg r.; W. R . Orthwein, Jr., 
Pers. Dir. ; G. C. Covington, Chief Engr.; W . A . 
Roth, Factory Mgr. 

THE GLENN L. MARTIN CO., 
Baltimore 3, Md. 

P ERSONNEL: G. L . Marti n, Pres.; H. T. 
Rowland, First V. Pres. & Gen. Mgr.; W. K. 
Ebel, V. Pres. & Chief. E n gr .; T . H. Jones, 
Secy.; M. G. Shook, Treas.; P. M . Magruder, 
Sales Mgr .; G. T. W illey , Pur. Dir.; D . W . 
Siemon, Pers. Dir. ; N. H. Lou, Factory Mgr. 
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Hans Groenhoff Photo 

First Family Plane 
with 150 m-ph Cruising Speed 

PERFORMANCE ! 
Pilot Herbert Venable and Executi ve 
Engineer B. Salvadori r eport the fo l
[ o ,.,tin g- actual re sults (corrected t o 
s ta nda rd air) o f fli ght t es t s conducted 
) ununry ll , 1946, over n ntca sured 
cou rse of 3.738 sta tute n1i lcs a t New 
Castle, D el. , at sen level: 

T op Speed (a t2 ,700 rpm} . . . 169.2 mph 
C ruising Speed (a t 2,435 r pm) 

153.6 mph 

B est R a te of Climb . . ... 1.130 ft. /min . 
Take Off Run (no wind) . .... . . 4!!5 ft . 
Stallin g Speed (flaps) . ... .. . .. 45 mph 
Cruisair Senior equipped with Aerow 
mutic p ropeller nnd loaded to full gross 
wei ght of 2,100 lhs. 

Another B ellanca first is this thoroughly 
modern four-place airplane, featuring 
retractable landing gear, full-cantilever 
low-wing - resulting in outstanding 
performance. The n~w Bellanca C~uisa ir 
Senior is another m the long line of 
his toric Bella nca thoroughbreds ini
tiated in 1911 - possessing inherent 
s.tability, d ependability an_d ~ugg':d
ncss. Smart, modern cahm mter10r 
s ty ling, with radio loudspc~ke~ con
cealed beneath upholstery, pilots map 
compart ment, dome light an~ molded 
Plexig las windshie ld. Th1s l atest 
Bellanca has a ll the features you ·have 
been lookinu for in a private plane:.... 
f amil y -size "seating capacity, _ speed, 
economy and efficiency - priced at 
S5,375 flyaway New Cast!~. ~rite t?
day for name of nearest distributor m 
B ellanca's coast-to-coast sales and ser
vice organization. Bellanca Aircraft 

BELLANC~(/;;;;~:::::w:• 



DIRECTORY 

MEYERS AIRCRAFT CO ., 
Tecumseh Airport, T ecumseh , Mich. 

P ERSON NE L: A . H. Meyers , Pres . & Chief 
Engr.; C . F . Sage, V . Pres .; B . W . H o ffm an , 
Secy. , Trea s. & Pur. Dir.; 0. M eier, Prod . l g r . 
& F acto ry M gr. 

NORTH AMERICAN AVIATION, INC., 
5701 Imperia l Highway, Inglewood, 
Ca lif. 

PERSONN EL : J . H. Kindelberge r, Pres & Gen. 
M g r.; J. L. Atwood, F irst V. Pres .; R. H. Rice , 
V. Pres. & Chief Engr .; J. S. Smithso n . M fg . 
V. Pre~. & Fa~tory M g r.; R . A . La m b<;th, V . 
Pres. & Treas., S. G. Ansyack, Secy. & Asst . 
Trea s . ; L . R . T a ylor, C. J . Ga lla nt, Assts . to 
Pres .; R . L. Burla , A ss t . to Pres .-Sa les ; N . 
Shropshire , Contract Admin. D ir.; M . E . Bea
m a n, Ind. R e i. Dir. ; H . R . R aynor, M a teria l 
Dir.; A. R. M ill er, Pla nt Protectio n Dir. ; R . E . 
D awe. Quality Control Dir. ; P . K . M acker, 
Pub. R e l. Dir. ; N . S . Houst o n , M anagemen t 
Control Dir.; E. Schmued , Asst . C hief Eng r.
Design; C . J . Hansen, Asst . Chief Engr .
Admin. 

NORTHROP AIRCRAFT, INC., 
Northrop Field, Hawthorne, Ca lif. 

PERSONNEL: L . T. Coh u, Ch. o f Bd . & Gen. 
M gr.; J. K._ Northrop. Pres.; C . !'J . Monson, 
V . Pres . & Fmance Dir. ; G. h, Irvmg, V . Pres . 
& Asst . Gen. M gr.; R. H. Biron, V. Pres . & 
Ind. R cl. Dir.; G. L. Ste rlin g , Jr .. V . Pres. & 
G en. Coun sel; R . J. P agen , Treas . & Controlle r; 
G. Gore, Secy. & Asst . Gen. Coun sel; H. W. 
Cohu, Asst . Secy. & Washing ton R ep.; F . J . 
Baum , Asst. Secy. & D a yto n R ep.; J . W. 
Myers, M g r.-Airplane Sales ; D. Armstrong , 
Asst . to Gen . Mg r.; W. J. Cern y , Engrg. Dir.; 
R. A. Dutto n, Engrg. M g r.; P. V . Buckner, 
Factory M g r.; P. V. Ogd en , M a t e riel Dir.; 
D . C. Stadler , Pers . Mg r . ; B. G. R eed, Asst. 
Factory M g r. (Cren sh aw Pla nt) . 

NORTHWESTERN AERONAUTICAL 
CORP., 1902 W. Minneha ha Ave., 
St. Paul 4, Minn. 

P ERSONN EL: J. E. Parker, Pres .; N . S. T a lbo tt, 
Exec. V. Pres .-F inance ; E. W. Dichma n, V . 
Pres.-Sales ; R. I. Meader, V . Pres.-Prod.; 
H . T . Engstrom, V . Pres.-Eng rg .; R. C. Lilly, 
Dir. ; H . L. Rutchick, Secy .; G . H. P lu fka , 
Treas. 

Holman Field Div. 
PERSONN EL: E . W. Dichma n, V. Pre$. & Gen. 
Mgr.; R. W. Whittingha m, F ac to ry Mg r.; R. J. 
Thompson, Sa les Mg r.; j. V. P age , Compt . 

PIPER AffiCRAFT CORP., 
Bald Eagle St., Lock H aven, Pa. 

PERSONNEL: W . T. Piper, Pres . & Treas · 
T.V. W eld, V. Pres., Gen. Mg r. & Adv . Mg r:; 
W . T. Piper, Jr., Secy. ; W . B. St. John, Gen. 
Sales M g r.; R. C. McKissick, Pur. D ir.; H. H. 
Herritt, Pers. Dir.; G. Vincent, Pub. Dir · 
W. C . J a mouneau, Chief Engr.; F. E s tl ick ' 
Factory Mgr. ; J. W. Miller , Domestic Sale~ 
M gr. 

REPUBLIC AVIATION CORP., 
Farmingdale , N . Y. 

PERSONNEL: A. Marchev, P res .; C . H. Miller, 
Exec. V . Pres. & Gen. M g r. ; M . I. P ea le , V . 
Pres.-Sa les; A . Kartveli, V . P res . & Chief Engr.; 
T .. Davis, Secy. & Treas .; L. Cunningha m, Pur. 
Dir.; C. D. Ruyle, Ind. R e i.; K . E lhngton, 
P ub. Rei. & Adv. M g r.; H . J. MacDonald, 
F actory Mgr.; C . D . Johnston, Public Informa
tion. 

RYAN AERONAUTICAL CO., 
Lindbergh Field, San Diego, Ca lif. 

P ERSONNEl. : T . C . R yan, Pres . & Ge n . 1\!g r . ; 
E. D . P rudden , V. Pres . ; G . C . W oodard , V . 
Pres . & Treas. ; C . A . Sti llwagen, Secy. ; G . E . 
Barton , .Prod. M g r. & F a ctory M gr .; S . C . 
Breder. Sa les Mg r. ; E. Molloy, Pu r. Di r . ; J. W. 
B u nnell, P ers . Dir.; W . ·w agner. P 11b. Di r . & 
Adv. Mg r.; B. T. Salmon , Chief E n g r. 

SOUTHERN AIRCRAFT DIV. , PORTABLE 
PRODUCTS CORP., Garland, T ex. 

P ERSOS'NEL: W. C . B rown, Gen. Mg r .; L. D . 
B a rnhill , Pur. Di r . ; T . A. Gentle , Jr .. Pers. 
Dir.; A. R. L ard.in, C hi e f E ng r. ; A. E. W o rley, 
F acto ry M g r. ; W . l\'1. Mulli ngs , Eng rg . Dir. 

SPARTAN AIRCRAFT CO., 
1900 N. Sheridan Rd., Tulsa , Okla . 

PE RSON NEL: J . P . Getty, Pres. ; G. F. Shortess , 
Asst . to Pres.; 111. vV. B a lfour. V. Pres . ; F . T. 
H opp, Secy. & Treas. ; H. E. Kra us , Plan t 

1g r.; A . B. Ba rn e tt, Plan t Supt.; H. S . Nube
myer, Pur. Dir.; J. H ard es ty, P e rs . Dir.; F. 
Stewart, Chief Eng r. 

TAYLORCRAFT AVIATION DIV., DETROIT 
AIRCRAFT PRODUCTS, INC., Alli 
ance, 0 . 

PERSONNEL : N . Russ, 'Pres ., Trea s . & Sales 
Mgr.; 0 . M. B e ll, Ass t . to P res.-D ist ribution; 
B. Russ, V . Pres. ; J . R odd . Secy . & Gen. Mg r.; 
F. Drawe, Works M g r. & F actory Mg r.; W. E . 
Staff, Jr., Asst. Gen . Mg r . ; J . L a m ey, Pur. Di r .; 
G .. B ennett, Pers. Dir . .i. J . .f. M ast erson, P ub. 
Dir. & Ad v . M g r.; D. Komick , Chief E ngr . 

UNITED AIRCRAFT CORP., 
400 S. Main St., E ast Hartford 8, Conn. 

P ERSONNEL: F . B. Rentschler, Cha irm an ; E . E. 
Wil son, R. W a lsh, V . Cha irmen ; J. F . iVl c
Carthy, Finance Cha irma n; H . M . H o rn er , 
Pres .; .b . S . Hobbs, V. Prcs.-Engrg . ; S. A. 
Stewart, V . Pres. & Gen . M g r., Hamilto n 
Standard Propelle rs; C . J . McCar thy, V. Pres. ; 
W. P. Gwinn, Gen. Mg r .. Pratt & Whitney 
A ircra ft; R. B . B eisel, G en . M gr., Chance 
Vought Airc ra ft; B . L. Whelan , G en . !\'!g r ., 
Sikorsky Aircraft; W . R . Robbins , Controlle r ; 
C . L. Gault, Trea s. ; C . H. Cha tfield, Secy. ; 
F. W. Caldwell, R esearch Dir.; J _ M. Barr, 
!'1gr. .. Export D ept.; R . E . Beach, Contr;>\ct 
Te rminatiOn Dir. ; M . F. Burke, Pers . Di r.; 
L. D. Lyman , Asst. to Cha irman; V. J , M eloy, 
H . E . Mooberry , Asst s . to Pres .; N . V. Clem-
ents , Adv. & Pub. Dir. · 

CHANCE VOUGHT AIRCRAFT DIV., 
UNITED AIRCRAFT CORP., 550 S. 
M ain St. , Stratford, Conn. 

PERSONNEL: R. B. Beisel, Gen. M g r.; J.D. P . 
Hodapp, Asst . to Gen. M gr.; J . J . Gaffney, 
Div. Accountant; R . W. Gleason, Asst. Trea s. 
& Asst . Secy. ; P. S . Baker, Engrg . M gr.; J. M . 
Shoemaker, Chief Eng r.; B . D. Taliafer ro, 
Factory Mgs.; J. F . Hemmert, Asst. Factory 
Mg r.; J. J . J:1ospers, Sales M gr. ; G. Franko, 
Chief Inspector; W. H. E~pey, Plant Eng r. & 
Asst. to Gen. Mgr.; G. R e id, Pur. M gr.; G. V. 
Anderson , P ers . Supervisor; F. J. Delear, Pub. 
Rep. ; W . H . McCarthy, Service Mgr. 

THE WACO AffiCRAFT CO., Troy, 0 . 
PERSONNEL: C. J . Brukner , Pres .; H. R. Perry, 
V. Pres. & Gen. M gr. ; A . F . Arcier, V. Pres .
Engrg. ; B. Broomhall , Secy. ; R. E. Hoeffiin, 
Treas .; P . L. Hobbins , Pur. Dir. ; H. E. Roulfs , 
Ind. Rei. Dir. ; R. R. Pearson , Factory Mg r. 
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Cargo Carrier-with Credentials 
Used and proved by the Army Air ded with recessed tie-down rings, is 
Forces , the Packet is the .first airplane at convenient truck floor he~ght. 
designed specifically to carry cargo. SPECIFICATIONS 

Its low direct operating co t of les SPAN • ••••• _._ • • • • _ to6 feet, 6'!4 inches 

than 7 cents a ton-mile for a 500-mile OVERALL LENGTH 75 feet, 1014 inches 

I II f I [ OVERALL HEIGHT 26 feet, 4 inches 
trip c 1a enges ra tes or ot ler orms CARGO HOLD._ .•. • 8V> feet x 8¥.. feel x 28 feet, 
of cargo transpor ta tion! plus 6V, feet x 8 feet x 10 feet 

C 9 f [ . J · WING AREA • . • •• .•• I ,400 square feet 
arrying up to tons o · re1g 1t m GRoss WEIGHTS: 

its unobstructed, box-like interior , the Military · ···· · .. .. Design . . ... . 42,000 pounds 

d d 
Provisional 50,000 pounds 

Packet can be loaded and unloa e Commercial . . . •.. • . .•• ..•• • •. 45,000 pounds 
. h h h J' 'J d t WEIGHT EMPTY: Wtt ease t roug sp It-tat oors a Military . . • .. .. . ... _ •• • •.... • •• 28,487 pounds 

the rear. These open up to the full Commercial. ...... .. .. .. ..... . 26,517 pounds 
d CREW: 

width of the fuselage . A forwar cargo Military .. ... ... .. 5 Commercial ......... 2 

do01·permits quick access to"up-front" PERFORMANCE 
freight , and the hori zontal floor, stud- Maximum Range 4,000 miles 

Write for comp lete details on the Packet today . 

~AIRCHILD ENGINE AND AIRPLANE CORPORATION 

30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
Fairc hild Aircraft Divisi o n, Hage rstown, Md. 
Rang er Airc ra ft En gines Division, Farmingdale, l. I. 
Duramold Division, James to w n, N. Y. 

Fairchild Personal Plan es Divi sion, Dallas, Texas 
Subsidia ry: AJ.fin Co rpo ratio n, Jama ica, l. 1., N .Y. 
Aftiliote , ~rotos Cq rpo ro lio n, Babylon, L. 1., N. Y. 
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ROTOR AIRCRAFT 

BELL AIRCRAFT CORP., 
P . 0 . Box #1, BuffjllO 5, N . Y. 
Niaga ra Fall s Airport 

PERSONNEL: L . D. Bell , Pres. & Gen. Mgr.; 
R . P . W h itma n , F irs t V. Pres.-Sa les; C. L . 
Beard, V. P res. -Fin an ce & Treas. ; D . R . 
Shoult s, V. Pres.-En grg . ; D. F . Devine , Com pt . ; 
L . P. Faneuf, Ad m in . Asst . t o P res . & Secy. ; 
A. W . Sawyer, Gen. Counse l ; R . J . W oods, 
P rod . P la nning Mgr.; J . Snure. J r ., Pub. R ei. 
Dir . ; L . Benson, M fg. JV! gr . · R . M . Stanley. 
Chief Airpla ne En gr.; E. H. Conerton, Sales & 
Service Mgr. Helicopter Operations: D . G. 
Forman , l'vlg r. ; A. M. Youn g,' Chief Develop
m ent Engr. ; R. W. W olf, Chief P rQduct E n g r. 

G & A AffiCRAFT, INC., 
Pitcairn Field, Willow G rove, P a. 

PERSONNE L: H . H . Waters , P res. ; R . H. 
Isbrandt, V. Pres. & Gen. Mgr . ; H . S . Bra inard, 
Secy .; R . A. F ireston e , T reas. ; A . W . Crau!, 
Pur. D ir.; W. A. H ad ley , P ers. Di r. · J . P . 
Perry , Chief En gr.; D . L . McGough, F a ctory 
Mgr. 

KAISER CARGO, INC., FLEETWINGS DIV., 
Bristol, Pa. 

PERSONNEL : E. E. Trefethen , Pres . ; S . D . 
H ackley, V. P res. & Gen. Mgr.; L . J . K ell y , 
Cont roller ; J .L. McCla n e, 1\'l g r.; J . J .B ?eri<;ke, 
Contracts Mgr. ; A . Da me!, Pur. b 1r. , R . A . 
Graney , Pers . D ir. ; G. G. Cudhea, Ch ief En gr. ; 
I. E . Steele, Factory Mgr. 

McDONNELL AIRCRAFT CORP., 
Lambert-St. Louis Municipal Airport, 
St . Louis 21, Mo. 

PERSONNEL: J . S. McDonnell , Pres . & Gen: 
Mgr . .; C . W. Drak e, G. W . Carr, V. Pres. ; 
R . h . Charles, Secy. ; P. M. Cozad, Treas. ; 
F . J . Mar t in , Prod . Mgr.; W. R . Orthwein, J r ., 
Pers . Dir.; G . C. Covington, Chief Engr. ; 
W . A . Roth, Factory Mgr. 

SIKORSKY AIRCRAFT, DIV. OF UNITED 
AIRCRAFT CORP., 
Bridgeport 1, Conn. 

PERSONNEL: B. L . Whelan, Gen. Mgr.; I. I. 
Sikorsky , Engrg. Mgr.; F. G, Dawson , Exec. 
Asst .-Sales ; C. L . Beers , Pur . Agt . ; M . E. 
Gluha reff, Chief Engr.; ]. L . Brown, J r., Fac
tory Mgr.; E . M. Benham, P ub. Rel. 

GLIDERS 

LAISTER-KAUFFMANN AIRCRAFT CORP., 
201 N. Fourth St., St. Louis, Mo. 

P ERSONNEL : J . W. La ister, Pres . & Gen. Mgr.; 
J. R. K auffman n , F irst V. Pres. & T reas. ; 
M . N . W h it ehead, Second V. Pres., Secy., P ers. 
Dir. & Adv. Mgr. ; F . L erew, Asst . Gen. Mgr . ; 
F .. K a iser, P,ur. Dir._ ; W. B. T isch endor f, Pub. 
D1r.; R . Ba1ley , Ch1ef Engr . 

McFARLAND AIRCRAFT CO., 
Greenville, 0. 

P ERSONNEL : W. D . McFarlan d, Pres. , Treas. 
& Gen . Mgr .; J , B. Neiswonger, V. P res., Prod . 
Mgr., Ch ief E ngr. & F a ctory Mgr . ; L . R. 
McFarland, Secy. ; C. E . Sn yder , Pur. Dir. ; 
R. C. J?arry, Pub. Dir. 

SCHWEIZER AffiCRAFT CORP., 
County Ai rport , E lmira , N. Y. 

P ERSONNEL : E. Schweizer, Pres . & Chief En gr. · 
P. A . Schweize r. V . Pres. & Gen. Mgr.; R . P: 
McDowell , Secy.; N . Haich , T reas .; W . 
Schweizer. Pmr!. MRr.; H . H. T nylor, Sales 
Mgr. ; W. R . Alle n, H. R. J ack , Buyers; E . S. 
Bardwell , Pe rs . D ir. & Pub. Dir.; F . E . H u rtt, 
Adv. Mgr. 

UNIVERSAL MOULDED PRODUCTS 
CORP., Bris tol, Va. 

P ERSONNE L: T . H. McK oy, Jr., Pres. ; H. W . 
Page , V. P res., Treas. & Ge n. Mgr . ; R . L . 
R eed , Secy. ; R . E. G lav in , P rod . .M gr . & Fac
to,ry 1gr.; D. C. Ma lcom. Sales Mgr. & Pub. 
D1 r.; G . D . Sp 1nks , Pu r. D1r. ; L. L . P fleege r, 
Pers. Di r.; R. J. Nebesa r, Chief Engr. 

MANUFACTURERS OF 
AIRCRAFT ENGINES 

AIRCOOLED MOTORS, INC., 
Liverpool Rd ., Syra cuse , N.Y. 

P ERSONNEL: C. F . B. R o th, P res. & Gen . Mgr. ; 
~- T. Doman , V~ Pres. & Ch ief Engr.; C. F . 
Carr, Secy. & 1 reas .; C. H . H a nsen, P rod . 
Control Mgr. ; C. H. Ben num, Field Sales Mgr. ; 
A. K . Stevens , Pu r. Dir. ; H . H. Severson, Pers . 
Mgr. ; \¥. E . F a rren , Factory Mgr. 

ALLISON DIV., GENERAL MOTORS 
CORP., P.O. Box 894, Indian apolis, 
Ind. 

PERSONN EL : E . B. Newill , Gen. Mgr .; R . C. 
Galt , Gen. S~les Mgr.; R. E. Settle , Mgr. , 
P ur. & _Materi a l Control ; K. H. Hoffman , 
P ers . D 1r. ; R. C. F leming, Pub. R ei. D ir.; 
R. M. H a zen , Chief Engr. 

CONTINENTAL MOTORS CORP. , 
206 M arket St., Muskegon, M ich; 

PERSONNEL: C. J , Reese, Pres . & Gen . Mgr . ; 
L . P. K a lb , V. P r es.; B. F. T obin , J r., Secy. ; 
H . W. Vandeven, Treas. ; G. J . Harinton, P rod . 
Mgr.; D. H. H~ llowell , Sa les Mgr . ; L . C. 
Ram sey, Pur. D 1r. ; J . J . Baker, Pers . Dir. 
(M uskegon); L . W. Rich , Pers . Dir. (Detroit) ; 
N. W . I-Iopklns, Adv. Mgr.; J . K m 'luca n , Chief 
En gr. 

JACOBS AIRCRAFT ENGINE CO., DIV. 
OF REPUBLIC INDUSTRIES, INC., 
Pottstown, P a . 

P ERSONNEL : H . B. Knerr , Gen . Mgr. ; A . R . 
J acobs, Engrg. & Sales Dir. ; A. R. T homas 
A~st . Gen. Mgr.; K . N . T hom pson , Labor Rei: 
D1r.; G. F . P earson , Actg. Chief E ngr. ; C. E . 
St etler, Gen. Supt. ; R . Bucher t , Asst . Gen . 
Supt.; G. H. Lamore , Traffic Mgr. ; L . N 
Basler, Per s . Dir._;_ R . I. Yocom, Pur. Dir.'; 
R. J . . Thomas, ~.,;hief Meta llurgist; D . C. 
Freden ck, Serv ice Mgr . · 

LYCOMING DIV., THE AVIATION CORP. 
652 Oliver St., Williamsport, Pa. ' 

PERSONNEL: I. B. Babcock, P res .; W. F . Wise, 
~xe{;: V. · Pres.; R . M . Mabee , Asst . Treas. ; 

· . J ohnson, Gen . Mgr. ; E . L . Wilkinson , 
~rJ~d . Mgr. ; R. E . Posthauer , Sales Mgr.; J . J , 

10tt, Pur. Dir. ; C. W. Bishop, Pers . Dir. ; 
C. H . W iegm an, Chief E ngr. ; E. H. Dangle , 
Factory Mgr. 
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18 YEARS OF ROTARY WING ENGINEERING 
BACK G·. & A~ HELICOPTER PERFORMANCE 
This multi-passenger helicopter is a number one pr.oject with 
G. & A. aviation engineers and has behind it 18 years of 
rotary-wing research, development and sales of autogiros to 
commercial users. 
First lightweight helicopter to meet AAF military require
ments for fast maneuvers and easy maintenance ... was 
delivered in 1945 by G. & A. 
Multi-passenger G. & A. Helicopters, such as shown above, 
should be available in the not too far dista·nt future. At that 
time, they will provide commercial and· priva~e users a 1zew 
form of transportation which will provide greater flight 
control, greater safety, greater maneuverability; in fact a new 
usefulness to all mankind. 
G. & A. engineering experience, skilled research and modern 
precision manufacturing facilities constitute plus factors that 
will vitally influence progress in rotary wing flying. 

G. & A. AIRtRAFT, INC., WILLOW GROVE, PA. 
A SUBSIDIARY OF THE FIRESTONE TIRE & RUBBER CO. 
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PRATT & WHITNEY AIRCRAFT DIV. OF 
UNITED AIRCRAFT CORP., 
400 S. M a in St., Eas t Hartford 8, Conn. 

PERSONNEL: W. P. Gw inn , Gen. Mgr.; L. C. 
Mallet, Asst. Gen. M gr.; L . S. Johnson, Exec. 
Asst. to Gen. M gr.; C. L. B u rn s , Asst . t o Gen. 
M~r. ; W. A. Parkins , Engrg. M gr.; A . V. D. 
W11lgoos, Chief Engr.; A. E. Smith, Asst. Chief 
E n gr.; W. P. Eddy, Jr., Chief, En grg . Ol?e~a 
tlons ; E . S. Marks, Asst . Ouah ty Mgr.; G. r. 
W illiams, Materia ls En gr.; T. E. Tillinghast, 
Sales Mgr. ; A , H . Marshall, Asst . Sa les Mg;; ; 
H. A. Gosschn, Asst. to Sales M gr.; F . 1. 
Hawes, Admin. Asst. to Sales M gr. ; L . H. 
Gitzinge r, Chief Installation En gr.; H . E. 
Carlson , Supervisor, En? ine Orders; A. D ew
ing , M gr., Spare Parts Sales; E . S. McLellan , 
Contract Admin .; F : H. Flynn , Service M gr.; 
L . L. Snow, Airpor t M gr. ; J. L. Bunce, F ac
tory M gr.; . J . Robertson , Asst . to Factory 
Mgr. , Admm.; C. Lawson, Ass t. t o F actory 
Mgr., P ersonnel; T. P . Kahoe , Ass t. to Fac
t ory Mgr., Systems & Methods; D. J ack, 
Mast e r Mecham c ; A. A. Merry, Ch ief Tool 
Engr.; R. T. Hor,ner, Div. Accountant; F. C . 
Redfield, Asst. 'lreas .; J . W. Dunnell , Pur. 
M gr.; R. W . Pinkham, Pur. Agt.; E . E. 
Champion , Asst. Pur. Ag t.; C. H . Crook, 
Traffic Mgr.; T. R. Downs, Pers . Superv iso r; 
G . E. Slye , Pub. Rep.; A. R. Chris tie, Wash
ing ton Rep. 

RANGER AIRCRAFT ENGINES DIV., FAIR
CHILD ENGINE & AIRPLANE CORP., 
Farmingdale, N. Y. 

PERSONNEL: H. H. Budds, V . P res. & Gen. 
Mgr .; H . van Gerbig , Ass t. Gen. Mgr.; E. M. 

L est er, Engrg . Dir.; C. E . Smith , Mfg. ~l gr. i 
L . P. Ahlers, Sa les D1r.; A. T. Gregory , Ch1et 
Engr.; W. E. Speeler, Gen. Counsel; W. ] . 
Flood , Com pt.; E . G. Whitney , Asst. Chief 
En g r.; T. H ammen , J r., Dir. of Field & Install a
tion Engrg.; E. E . H en kel, Pub. Rei. l\I g r . ; 
J. F. Stenge l, Ind. R ei. Dir.; A. C. Ca mfbcll, 
Plant M gr.; F. l'vL Begley, Exec. M gr. o Ind. 
Rei.; P. G . Wellcnkamp . Engrg . Operations 
M gr. · F. Wittmer , Ass t. Comp,t.; C. E. Carr i
gan , Chief Metallurg is t ; J. B. r allman, Qua lit y 
M gr.; R. S. 'Wh1te, Engrg. Development Mgr . ; 
R. Hohman , Prod . Control lvl g r. 

THE WARNER AIRCRAFT CORP. , 
20263 Hoover Ave., D etroit 5, Mich . 

PERSONN EL: W. 0. Warner, Pres. & Gen . lV! g r.; 
L . A. Fa unce, V. Pres. , Sa les Mg r. & Adv. 
M gr.; L. A. Majneri, V: Pres. & Chief En g r. ; 
w .. ~· J a rvie, Secy. & Trens.b· 9· .Whette r, Pu r. 
D 1r., K. Symmgton, Pers . 1r., G. A . Dahl
qui s t, Factory M gr. 

WESTINGHOUSE ELECTRIC CORP., 
E. Pittsburgh, P a . 

WRIGHT AERONAUTICAL CORP., 
132 Beckwith Ave., Paterson 3, N. J . 

PERSONNEL: G. W. Vaughan, Pres-; W. D. 
K enn edy, V. Pres. & Gen. Mgr.; R . 1'1. Young , 
V . Pres .-Engrg .; J . M . Sca nlon, Seey.; C. C. 
Kin g , Treas. ; K. E. Sutton, Mfg. & Factory 
Mgr.; E. C. Sulzma n, Sales M gr.; W. B. 
Birren, Gen. Sa les & Service Mgr.; C. C. 
Shell berg , Pur. M gr.; W. J . Ehlers, Ind. Rei. 
Mgr.; M. J . Storz, Pub. Rei. M gr . & Adv. M gr. 
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Whatever your fuel or lubrication 
requirements may be, you,ll find that 

Gulf manufactures 
a quality prodltct 

that will fulfill your need 

~ ·t--~----------------------------------------~·· 

GULF OIL CORPORATION 

TliM E = RliT E 
PISTON POSITION I NDICATOR 

The Time-Rite affords the 

fastest, simplest, and most 

accurate means of performing 

all types of aircraft engine 

timing by direct measurement 

of piston travel. Time-Rite 

fits all engines-eliminates 

need for top center gages·, 

timing discs, and pointers. 

GABB MANUFACTURING CO. 

EAST HARTFORD , CONN. 

ENGINE COOLING 
RADIATORS 

• 
OIL COOLERS 

• 
The G&O Manufacturing Co. 

NEW HAVEN, CONNECTICUT 



CLASSIFIED DIRECTORY OF 
EQUIPMENT MANUFACTURERS 

ABRAS I VES 

Air-Parts, Inc. 
American Plating Rack Co. 
E. C. Atkins & Co. 
Behr-Manning Corp. 
Do All Co. 
Ideal Commutator Dresser Co: 
Minnesota M ining & Manufacturing 

Co. 
Skilsaw, Inc. 
Sundmark Supply Co. 

AIR COMPRESSORS 

Brunner Mfg. Co. 
Curtis Manufacturing Co. 
Hobart Brothers Co. 
Paasche Airbrush Co. 
Western Mfg. Supply Co. 

AIRCRAFT ARMAMENT 
& EQUIPMENT 

Acme Aluminum Alloys Inc. 
All American Aircra ft Products, Inc. 
Bellanca Aircraft Corp. 
Cunningham-Hall Aircra ft Corp. 

. General E lectric Co. 
Hughes Aircraft Co. . 
Pacific Div., Bendix Avia tion Corp . 
Specialties, Inc. 
Sperry Gyroscope Co., Inc. 
Steel Products Engineering Co. 
T eleopt ic Co. 
Vima:lert Co., Ltd. 
Worcest er P ressed Steel Co. 

AIRCRAFT PARTS 

Agawam Aircraft Products, Inc. 
Air-Parts, I nc. 
All American Aircraft Products, I nc. 
American Tube Bending Co., I nc. 
Bellanca Aircraft Corp. 
Farmingdale Aircraftsmen M a nufac

turing Corp. 
Guiberson Corp. 
Heath Co. 

s84 

farv is Ma nufacturing Co. 
Kaiser Ca rgo, Inc., F lcetwings Div. · 
Liberty Aircraft Products Corp. 
Luscombe Airpla ne Corp. 
Newton-New Haven Co. 
Precision Products, Inc. 
Sax! Instrument Co. 
Scott Avia t ion Corp . 
T aylorcraft Aviation Div., Detroit Air-

Craft Products, Inc. 
T eleopt ic Co. 
Thompson Prod ucts , Inc. 
United Aircraft Products; Inc. 
Western Mfg. Supply Co. 

Alum i nu m 

Ace .fVIa nufacturing Corp. 
Acme Aluminum Alloys Inc. 
Adel Precision Products Corp., Hunt -

ington Precision Products Div. 
Advance Aluminum Castings Cot;p. 
Aero SupplY- Mfg. Co. Inc. 
Agawam Aircraft P roducts , Inc. 
Agerstra nd Corp. 
All American Aircraft. Products, Inc. 
Anderson Die Casting & Engineering 

Corp . 
D. L. Auld Co. 
B . H. Aircraft Co., Inc. 
Bellanca Aircraft Corp. 
Breeze Corporations, Inc. 
Bub! Manufacturing Co. 
Chas. W . Ca rll Sons 
Colgate Aircraft Corp. 
Conco Engineering Works 
ConnecticLtt P recision Hardware Co. 
D unkirk Die & Machine Works 
Ec;:lipse-Pioneer' Div. , Bend(x Aviation 

Corp. 
Edo Aircraft Corp. 
Farmingdale Aircraftsmen Manufac

turing Corp. 
F eick Mfg. Co. , D iv . of Detroit Aircraft 

Products 
F loorola Products, Inc. 
Guiberson Corp. 
Frederick Hart & Co., I nc. 
I nternational Aviation Corp. 
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GRAND CENTRAL AIRPORT CO. 
- /4'e Reconversion and Overhaul 

on Airplanes and Engines •••• 

W. have operated "on merit alone" as an approved 

C. A. A. repai.r station (No. 75) since 1929, on our own huge 

Grand Central Air Terminal. We believe we have the finest 

service and overhaul facilities i? the United States. This 

includes service on every type of ai.rplane equipment from 

the smallest job to complete fleet overhaul-hanger and 

storage space-gas and oil service-complete line of parts 

and accessories- inspection-maintenance- reconversion 

for airlines, Army, Navy and private owners. Firestone 

Distributor, authorized and approved Douglas Conversion 

Center and California Ercoupe Distributor. 

We are iri the fortunate position of having a large group 

of personnel with 10 to 28 years' experience in Aviation; 

many have been with this company more than 10 years. 

We have experience .•. there is no substitute for it. 
EST. 
1919 

Major C. C. Moseley, President and General Manager 

GRAND CENTRAL AIR TERMINAL 

GLENDALE 1, CALIFORNIA 

(Los Angeles County) 
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(Aluminum) Continued 
Jarvis Manufacturing Co. 
Kaiser Cargo, Inc., Fleetwings Div . 
Kellett Aircraft Corp. 
Koehler Aircraft Products Co. 
Liberty Aircraft Products Corp. 
Luscombe Airplane Corp. 
Luscombe Engineering Co., Inc. 
Machine Products Div ., Armstrong 

Furnace Co. 
Irvin W. Masters Inc. 
Mercury Aircraft Inc. 
Meyers Aircraft Co. . 
Newton-New H aven Co. 
P acific Aviation, Inc ., Los Angeles Div. 
Pacific Div., Bendix Aviation Corp. 
Poulsen & Nardon, Inc. 
Precision Products, Inc. 
Reynolds Metals Co. 
Rocky Mountain Steel Products, Inc. 
Rohr Aircraft Corp. 
Ryan Aeronautical Co. 
Schweizer Aircraft Corp. 
Scott Aviation Corp. 
Skydyne, Inc. 
Spartan Aircraft Co. 
Taylorcraft Aviation Div., D etroit Air-

Craft Products, Inc. 
Teicher Manufacturing Corp. 
Teleoptic Co. 
Thompson Products, Inc. 
United Aircraft Products , Inc. 
Vimalert Co., Ltd. 
Waco Aircraft Co. 
W orcester Pressed Steel Co. 
Wyman-Gordon Co. 

Cork 

Adel Precision. Products Corp., Hunt-
ington Precision Products Div. 

Gasket Manufacturing Co. 
Meyers Aircraft Co. 
United Aircraft Products, Inc. 

Felt 

Acadia Synthetic Products Div. West
ern Felt Works 

American Hair & Felt Co. 
Gasket Manufacturing Co. 

Fibre 

Ace Manufacturing Corp. 
Adel Precision Products Corp., Hunt

ington Precision Products Div. 

Continental-Diamond Fibre Co. 
Gasket Manufacturing Co. 
International Av iation Corp. 
National Vulcanized Fibre Co. 
P acific Aviation, I nc., Los Angeles Di\• . 
Wells Aircraft Parts Co. 

Leather 

Gasket Manufacturing Co. 

Magnesium 

Agawam Aircraft P roducts , Inc. 
All American Aircra ft Products, Inc. 
D. L. Auld Co. 
B. H. Aircraft Co., Inc. 
Colgate Aircraft Corp. 
Connecticut Precision H ardware Co. 
Eclipse-Pioneer Div., Bendix Aviation 

Corp. 
In ternational Aviation Corp. 
K aiser Cargo, Inc ., Fleetwings Div . 
Machine Products Div., Armstrong 

Fura nce Co. 
Newton-Ne.w H aven Co. 
Pacific Aviation , Inc. , Los Angeles Div. 
Precision Products, Inc . 
Rocky Mounta in Steel Products, Inc 
Scott Aviation Corp. 
Spartan Aircra ft Co. 
Thompson Products, Inc. 
Vimalert Co., Ltd. 
·worcester Pressed Steel Co. 
Wyman-Gordon Co. 

Plastic 

Acadia Synthetic Products Div . West-
ern Felt Works 

Agerstrand Corp. 
Bellanca Aircraft Corp. 
Commercial Plastics Co. 
Connecticut Precision Hard ware Co. · 
Continental-Diamond Fibre Co. 
Duramold Div. of F a irchild Engine & 

Airplane Corp. 
Formica Insulation Co. 
Heath Co. 
International Aviation Corp. 
Molded Insulation Co. 
Scintilla Magneto Div., Bendix Avia-

tion Corp. 
Snapvent Co. 
United States Plywood Corp. 
Universal Moulded Products Corp. 
Waco Aircraft Co. 
Westinghouse Electric Corp. 
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THE AE_ROPROP is a constant speed propeller 

of unit construction. It is available in full feathering models allow

ing an unlimited number of feathering cycles. Other features such 

as reverse pitch and anti-icing are also available. It is strong, light, 

simple-engineered for reliability and for continuous service with 

a minimum of maintenance costs. Write for information which wiU 

apply to your specific requirements. 

eroprop 
AEROPRODUCTS DIVISION 

GENERAL MOTORS CORPORATION • DAYTON, OHIO 
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Plywood 

Air-Parts, Inc. 
D.· L. Auld Co. 
Bellanca Aircraft Corp. 
Duramold Div. of Fairchild Engine & 

Airplane Corp. 
Hardman, Peck & Co. 
H eath Co. 
Hughes Aircra ft Co. 
International Aviation Corp. 
Kilgen Aircra ft Div. of Kilgen Orga n 

Co. 
Meyers Aircraft Co. 
Schweizer Aircra ft Corp. 
Skydyne, I oc. 
Spa rtan Aircra ft Co. 
United States Plywood Corp. 
Universal Moulded Products Corp. 
Waco Aircraft Co. 

Rubber 

Adel Precision Products Corp., Hunt-
ington Precision Products Div. 

Connecticut H ard Rubber Co. , Inc. 
General Tire & Rubber Co. 
Guiberson Corp. 
Lord Manufacturing Co. 
Miller Products Co., Inc. 
Nukraft Manufacturing Co., Inc. 
Scintilla Magneto Div., Bendix Avia-

tion Corp. 
United States Rubber Co. 

S t e e 1 
' 

Ace Manufacturing Corp. 
Adel Precision Products Corp., Hunt-

ington Precision Products Div. 
Aero Supply Mfg. Co. Inc. 
Agawam Aircraft Products, Inc. · 
Air-Parts, Inc. 
All American Aircraft Products, Inc. 
B. H. Aircraft Co., Inc. 
Bellanca Aircraft Corp. 
Chas. W. Carll Sons 
Cleveland Pneumatic Tool Co. 
Colgate Aircraft Corp. 
Connecticut Precision Hardware Co. 
Cunningham-Hall Aircraft Corp. 
Ex-Cell-O Corp. 
Farmingdale Aircraftsmen Manufac

turing Corp. 
Feick Mfg. Co., Div. of Detroit Air

araft Products 
Floorola Products, Inc. 

Gasket M a nu.fact uring Co. 
H eath Co. 
In ternational Aviatio n Corp . 

. J essop Steel Co. 
K aiser Cargo, Inc., Fleetwings Div . 
K ellett Aircraft Corp. 
K oehler Aircra ft Products Co. 
Liberty Aircraft P rod ucts Corp. 
Luscombe Airpla ne Corp . 
Luscombe f-n gincering Co., Inc. 
M achine Products Div., Armstrong 

Furnace Co. 
M acwhyte Co. 
M a nufacturers Screw Product 
M erz Engineering Co. 
M eyers Aircraft Co. 
National R adiator Co. 
Pacific Av ia tion, Inc., Los Angeles DiY. 
P aulson Tools Inc. 
Pottlsen & Nardon, Inc. 
Precision Products, Inc. 
R epublic Aircraft Products Div., The 

Aviation Corp. 
Rohr Aircra ft Corp. 
Rya n Aeronautical Co. 
Schweizer Aircra ft Corp. 
Sola r Aircra ft Co. 
Spa rta n Aircraft Co. 
Steel Improvement & Forge Co. 
Steel Products Engineering Co. 
Superior Tube Co. _ 
T aylorcra ft Aviation piv., Detroit Air-

Craft Products, Inc. 
Teicher M anufacturing Corp. 
Teleoptic Co. 
Thompson Products, Inc. 
United Aircra ft P roducts, Inc. 
Vimalert Co., Ltd. 
Waco Aircraft Co. 
Wells Aircra ft Parts Co. 
N. A. Woodworth Co. 
Worcester Pressed Steel C0. 
Wyman-Gordon Co. 

Synth e ti c 

Acadia Synthetic Products Div. West
ern Felt Works 

Adel Precision Prodttcts Corp., Hunt-
ington Precision Products Div. 

Gasket M anufacturing Co. 
H eath Co. 
Resistoftex Corp. 
United Aircra ft Products, Inc. 
United States Rubber Co. 
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lid~ WELDWOOD 
AND ARMORPLY 

Lightweight 
structural pane.ls of 

ONEYCOMB 

AMAZING STRENGTH and STABILITY 
. . . now b eing u sed for floors, 
partitions, sh elving and other 
parts b y : 

American Overseas Airlines, Inc. 
Boeing Aircraft Company 
Douglas Aircraft Co., Inc. 
Grumman Aircraft Engineering Corp. 
lockheed Aircraft Corporation 
The Glenn l. Martin Company 
Pan American Airways 
Republic Aviation Corp. 

. extensively u sed in the fa
mous Lockheed Constellation, 
and the new Martin 202, these 
panels show exceptional stabil
ity under extrem e variations of 
temperature and humidity. 

, 

Weighing as little as 4 lbs. to 
th e c u . f t . , We ldwood and 
Armorply Honeycomb struc
tural p a n el s possess extre m e 
stiffness plus the ability to work 
up to a y i e ld-point without 
buckling. Honeycomb cores are 
made of p aper , cloth, Fiber glas., 
etc. , and faced with decorative 
wood veneer s, aluminum alloys, 
stainless steel, or plastic sh eets 
bqnded to the core h y a n ew 
thermosetting adhesive. 

Complete en gineering data on 
request. 

UNITED STATES PLYWOOD CORPORATION 
55 West 44th Street, "New York 18, N.Y . 
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Wood 

All American Aircraft Products, I nc. 
Bellanca Aircraft Corp. 
Hardman, Peck & Co. 
Heath Co. 
International Aviation Corp. 
J a rv is Manufacturing Co. 
Kellett Aircraft Corp. 
Kilgen Aircraft Div. of Kilgcn Organ 

Co. 
Meyers Aircraft Co. 
Schweizer Aircraft Corp. 
Sh.yrdyne, Inc. 
Spartan Aircraft Co. 
T aylorcraft Aviation Div., Detroit Air

Craft Products, Inc. 
Universal Moulded Products Corp. 
Waco Aircraft Co. 

AIRPORT EQUIPMENT 

Designers & Builders 

Airquipment Co. 
Chas. W. Carll Sons 
Independent Iron Works, L td. 
International Aviation Corp. 
Spencer & Morris 

Construction Equipment 

Ariens Co. 
Black & Decker Mfg. Co. 
Caterpillar Tractor Co. 
Cleveland Pneumatic T ool Co. 
Clyde Iron Works, Inc. 
P. & F. Corbin Div. 
Independent Iron Works, Ltd. 
Skilsaw, Inc. 
Spencer & Morris 
United States Plywood Corp. 

Maintenance Equipment 

Air-Parts, Inc. 
Aircraft-Marine Products Inc. 
Airquipment Co. 
Ariens Co. 
D. L. Auld Co. 
Aurora Equipment Co. 
Balcrank Inc. 
Black & Decker Mfg. Co. 
Byrne Doors, Inc. 
Caterpillar Tractor Co. 
P. & F . Corbin Div. 
Couse Manufacturing, Inc 

Dockson Corp. 
Economy Engineering Co. 
Fischer & Porter Co. 
Glenn-Roberts Co. 
Goulds Pumps Tnc. 
W . F . Heba rd & Co. 
Independent I ron Works, L td. 
In ternational Derrick & Equipment 

Co. 
K oehler Aircra ft Products Co. 
:Menasco :rvianufacturing Co. 
Shallcross Mfg. Co. 
Skilsaw, Inc. 
Spencer & Morris 
United States Electrical Tool Co. 
Washington Aircraft & Transport 

Corp . 
\Nestinghouse Electric Corp . 

Operating Equipment 

Airquipment Co. 
All American Aircra ft Products, I nc . 
American Paulin System 
American Airport Equipment Co. 
Beryllium Corp. 
Byrne Doors, Inc. 
Caterpilla r Tractor Co. 
Collins Radio Co. 
Fischer & Porter Co. 
Goulds Pumps Inc. 
Frederick Hart & Co., Inc. 
W. F. Hebard & Co. 
Intava Inc. 
International Derrick & Equipment 

Co. 
McColpin-Christie Corp., Ltd. 
Pacific Scientific Co. 
Scott Aviation Corp. 
Smith Meter Co. 
Spencer & Morris 
Sperry Gyroscope Co., I nc . 
M. C. Stewart 
Towmotor Corp. 
Trachte Bros. Co. 
United Cinephone Corp. 

, Washington Aircraft & Transport 
Corp. 

Westinghouse Electric Corp. . 
AMMUNITION BOXES & 

COUNTERS 

Buhl Manufacturing Co. 
Chas. W. Carll Sons 
Eclipse-Pioneer Div., Bendix Aviation 

Corp. 
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AER O ·L S 
These shock a bsorb ing land ing 
gear u n it s insure safe, smooth 
landings and take-offs . U sed on 
military, commercial and pri
va te planes. 

CLECO TOOLS 
Hundreds of sizes and styles to 
speed aircra ft fabricatio n. Riv
eters, drills , sheet holders , 
s queezers, scre\V drivers, nut 
set ters , etc .- th e ri ght tool for 
every job. 

The Cleveland 

Pneumatic Tool Co. 
Clevela n d 5, Ohio 

for La n d s c:a p in 9 jG r o u n d s 
• Arim•s-'riller i s the t>erfeet all
ItUrtJOSc tilling: c ontbine. It harrO\\'S 
a s it discs u s it ttlo,,rs , in ONE Otter
ntion t>rotlu c l.ng· n t>rot>erly t>retm.retl 
seed bed. C:tn he O(tcrntetl in 'vet or 
dry sensou . • . 3 rnotlcls to rneet 
requircntents . Contitlete details :nul 
n:une of di s tributor on r e ques t. 

COMPLETE 

MATERIALS 
HANDLING 

SYSTEMS 

MANUFACTURERS OF THE 

SPENCER & MORRIS 
TRAMRAIL SYSTEM 

DESIGNERS AND · FABRICATORS OF 

SPECIALIZED 
HANDLING EQUIPMENT 

SPENCER & MORRIS, INC. 
lS1'ABUSHlD 1919 

Moin Pion! o~ Off.ut 
S.6U ALHAM!RA AVlNUE • LOS ANGUU l1, CALifOiNIA 

CApitol SIOJ 

S80 MAIU: O Sli!E£T 
SAN fQANtiS.CO " · CA\UOSNIA 

SU!!t>r 171S 

DE:UEIII HORTON BUI LDING 
SEAttlE 4 , WASHINGTON 

ELtiol 27Vl 

ENGINUIIS • OU IGN[BS o IUILOUIS Of MAtERIA lS HlNOLINC StSI[MS 

• Aricns Agg mJxe r i s equi(>ment d e 
signed es i•ecially for tni.~ed-iu-}tl.uce 
construc tion, OI•e.rutln g iu connection 
with othe r gcuernl Jllt.r}>Ose eqlli(>
Jueut, tutd for u se ''rh ere, •er nggre
g·ntes nrc used. Safe nntl ensy to 
UJ>ernte ... atljns tnble to nuy true
tor o 0 0 nandc in 4 s izes ''ritJt nor1nal 
c..:uttha1;; '\Vidths 4', 5', U' und 7'o N :uue 
of nenrest <lis
tributor UJIOil 
request. 

ARIENS COMPANY. BRILLION. WISCONSIN 
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(Ammunition Boxes and Counters) 
Continued 

Edo Airtra ft Corp. 
K a iser Cargo, Inc., .Fleetwings Div. 
Kenyon Instrument Co., Inc. 
United States Plywood Corp. 

AUXILIARY POWER 
PLANTS 

Caterpillar Tractor Co. 
Continental Electric Co. Inc. 
Couse Manufacturing, Ir1c. . 
Eclipse-Pioneer Div., Bendix Aviation 

Corp. 
Electric Specialty Co. 
Hughes Aircraft Co. 
Jack & R ein tz 
Jarvis Manufacturing Co. 
St. Louis Tool & Mfg. Co. 
Westinghouse Electric Corp. 

BAS·IC MATERIALS 
& FABRICATIONS 

Aluminum Co. of America 
Byrne Doors, Inc. ' 
Chas. W. Carll Sons 
Carnegie-Illinois Steel Corp. 
Carpenter Steel Co. 
Dow Chemical Co. 
Duramold Div. of Fairchild Engine & 

Airplane Corp; 
Newton-New Haven Co . . 
R eynolds Metals Co. 
United States Plywood Corp. 

BATTERIES 

Air-Parts, Inc. 
Delco-Remy Div., General Motors 

Corp. 
Ideal Commutator Dresser Co. 
K ellogg Switchboard & Supply Co. 
Reading Batteries, Inc. 
Servair, Inc. 
Standard Oil Co. of New J ersey 

BEARINGS 

Air-Parts, Inc. 
E x-Cell-O Corp. 

Ball 

F ederal Bearings Co. Inc. 
Jack & H eintz , 
Edward D. M altby Co. 

Norma H offmann Bearings Corp. 
SKF I ndustries , Inc. 
Thompson I ndustries, Inc. 

Air-Parts, Inc. 
Heim Co. 
J ack & Heintz 

Roller 

Edward D. Maltby Co. 
Norma Hoffmann Bearings Corp. 
SKF Industries, Inc. 
Timken R oller Bearing Co. 

Sleeve 

Air-Pa rts, Inc. 
All American Aircraft Products, Inc. 
Allison Div., General Motors Corp. 
Bunting Brass & Bronze Co. 
Cleveland Graphite Bronze Co. 
Federal-Mogul Corp. 
Heim Co. 
K eystone Carbon Co. . 
P. R. Jylallory & Co., Inc. 
P acific Avia tion, Inc., Los Angeles Div. 
Shenango-Penn Mold Co. 

B L I N D L A N ·D I N G 
SYSTEMS 

Eclipse-Pioneer Div., Be~di x Aviation 
Corp. 

RCA-Victor Div., . R adio Corp. of 
America 

Sperry Gyroscope Co., Inc. 
Westinghouse Electric Corp. 

BOMB RACKS 

All American Aircraft Products, Inc. 
Jarvis Manufacturing Co. 
K aiser Cargo, Inc., Fleetwings Div. 
Kellett Aircraft Corp. 
Liberty Aircraft Products Corp. 
Pacific Aviation, Inc., Los Angeles Div. 
Steel Products Engineering Co. 
Westinghouse Electric Corp. 

BRAKES & PARTS 

Air-Parts, Inc. 
All American Aircraft Products, Inc. 
Domestic Manufacturing Co. 
General Tire & Rubber Co. 
Pacific Div., Bendix Aviation Corp. 
Scott Aviation Corp. 
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DESIGNERS ENGINEERS 
MANUFACTURERS 

RUBBER PRODUCTS 
FOR THE 

AIRCRAFT INDUSTRY 
WRITE FOR CATALOG 

COMPLETE . LINE 
A. N. GROMMETS 

BUMPERS RINGS 
BUSHINGS - MOLDS 
EXTRUSIONS - SLAB 
GASKETS SHEET 
WAS HERS - SPRING 

,.....--........ 

TUBING - SPONGE ~~~~ 
SPECIAL PARTS r>: . . . 

THOUSANDS OF PARTS 
AVAILABLE FROM 
STOCK OR FROM 

OUR STOCK MOLDS 

SEND US YOUR 
INQUIRIES 

All Ph.ones 
HAYMARK,ET ·7093 

ATLANTIC INDIA RUBBER WORKS, INC. 
1~\' W(~T ' ·'~Hl' MIN ~IH[(T • CHICAGO.ILLIJrrfOtS , 

-----------------------

IS AN IMPORTANT NAME IN 

NAVIGATION 

TEXTS 
INSTRUMENTS 
INSTRUCTION 
ENLARGED CLASS-ROOM 

MODELS OF INSTRUMENTS 

SYSTEM OF 
NAVIGATION 

ANNAPOLIS, MARYLAND 
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BUSHINGS 

Ace Manufacturing Corp. 
Air-Pa rts, Inc. 
All American Aircra ft Products, Inc. 
Allite Mfg. Co. 
Atlantic India Rubber Works, Inc. 
Beryllium Corp. 
Bunting Brass & Bronze Co. 
Cleveland Graphite Bronze Co. 
Continental-Dia mond Fibre Co. 
Die Supply Co. 
Downs Smith Brass & Copper Co., Inc. 
Ex-Cell-O Corp. 
Federal-Mogul Corp. 
General Tire & Rubber Co. 
Keystone Carbon Co. 
Lord Manufacturing Co. 
Machine Products Div., Armstrong 

Furnace Co. 
Marquette Metal Products Co. 
Pacific Aviation, Inc., Los Angeles Div. 
Paulson Tools Inc. 
Thompson Products, Inc. 
Wells Aircraft Parts Co. 

CABIN HARDWARE 
& FURNISHINGS 

All American Aircraft Products, Inc. 
Chase Brass & Copper Co. 
P. & F. Corbin Div. 
Dunkirk Die & Machine Works 
Hughes Aircraft Co. 
Scott Aviation Corp. · 
Snapvent Co. 
Soss Manufacturing Co. 

CAMERAS & SUPPLIES 

Abrams Instrument Corp. 
Chicago Aerial Survey Co. 
Skyview Camera Co. 
Specialties, Inc. 

CARBURETORS 

Air-Parts, Inc. 
Bendix Products Div., Bendix Aviation 

Corp. 
Chandler-Eva ns Corp. 
Standard Aircraft Equipment Co. 
Zenith Carburetor Div., Bendix Avia-

tion Corp. 

CARGO LOADING 
EQUIPMENT 

G. B. Lewis Co. 
Mechanical H andling Systems Inc. 

orthrop Gaines, Inc. 
Poulsen & Nardon, Inc. 
Rapids-Standard Co., Inc. 
Rocky Mountain Steel Products, Inc. 
Spencer & Morris 
Towmotor Corp. 
Western Gear Works 
E. W. Wiggins Airways, Inc. 

CASTINGS 

Acme Aluminum Alloys Inc. 
Advance Aluminum Castings Corp. 
Airpath Instrument Co. 
Aluminum Co. of America 
Anderson Die Casting & Engineering 

Corp. 
Beryllium Corp. 
Buckeye Iron & Brass Works 
Chase Brass & Copper Co. 
Connecticut Precision Ha~;dware Co. 
Delloy Metal Corp. 
Dow Chemical Co. 
Eclipse-Pioneer Div., Bendix Avia tion 

Corp. 
Jessop Steel Co. 
Newton-New Haven Co. 
Parker Appliance Co. 
Permold Co. 
Scott Aviation Corp. 
Shenango-Penn Mold Co. 
Solar Aircraft Co. 

CHARGERS, BATTERY 

General Electric Co. 
General Scientific Equipment Co. 
Hobart Brothers Co. 
Ideal Commutator Dresser Co. 
Kellogg Switchboard & Supply Co. 

. McColpin-Christie Corp., Ltd. 
P.R. Mallory & Co., Inc. 
Schauer Machine Co. 
Western Mfg. Supply Co. 
Westinghouse Electric Corp. 

CHEMICALS 

American Chemical P aint Co. 
American Oil & Supply Co. 
Kelite Products, Inc. 
Pittsburgh Plate Glass Co. 
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STROMBERG 
The Greatest Name in Aircraft Carburetion 

Injection Carburetion 
for the 

Light Plane Field! 

In presenting this new P S Series 
Stromher~ Ca~bur~tor~, t he advantages 
of Stromberg"' InJectiOn Carburction, 
' ':hich equipp':d practically all military 
mq~lanes dutmg the war_, are made 
avmlablc for the first tune to the 
p~i vate flyer and other users of light 
atrcraft. 

Non-icing characteristics; freedom from 
gravity effect i~ dives, cl im_bs and 
banks, automatic compensatiOn for 
temperature . and altitude effect; pre
dictable fuel consumption- a ll a re 
safety and performance factol·s as 
important to light aircmft as they were 
on m ilitary airplanes-an d a ll these 
advantages m·e iucorporate.d in the new 

l i g ht p l ane Stromber g In j ection 
Carburetors. 

Available in various sizes for engines 
of 50 to 500 horsepower, this n ew Series 
of Injection Type Carburetors has been 
exhaustively tested in actual fl ight on 
smaiJ p lanes under severe atmosphe_ric 
conditions aud in the laboratory w1th 
the latest scientific testing equipment. 

lVleasured by exacting standards of 
desirrn, workmanship and performance, 
this ~ew P S Series of Injection Carbu 
retors is the most advanced product 
of STROMBERG-the Grea test Na me 
in A il·craft Carbnre lion. For complete 
information write to: * REG . u.s. PAT. o FF. 

7JendfX 
PRODUCTS DIVISION 

Be ndix Aviation Corporation 
South Be nd 20, Indiana 
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(Chemicals) Continued 
Scott Aviation Corp. 
Sundmark Supply Co. 
Turco Products , Inc. 
United States Ru bber Co. 

CLAMPS 

Adel Precision Products Corp. , Hunt-
ington Precision Products Div. 

Aero Sup ply Mfg. Co. Inc. · 
Aircra ft Standard P a rts Co. , Inc. 
All American Aircraft Products, I nc. 
Cincinnati T ool Co. 
Commercial P lastics Co. 
Die Supply Co. 
Kellogg Switchboard & Supply Co. 
Molded Insulation Co. 
United-Carr Fastener Corp. 

CLEANERS & CLEANING 
COMPOUNDS 

AC Spark Plug Div., General Motors 
Corp. 

American Chemical P aint Co. 
American Oil & Supply Co. 
American Plating R ack Co. 
Circa Products Co. 
Commercial Chemical Co. Inc. 
Gaybex Corp. 
H anson-Van Winkle-Munning Co. 
Intava Inc. 
Kelite Products, Inc. 
Magnaflux Corp. 
Mercury Chemical Co. Inc. 
Minnesota Mining & Manufacturing 

Co. 
Phillips Manufacturing Co. 
Pierce & Stevens , Inc. 
Scott Aviation Corp. 
Socony-Vacuum Oil Co., Inc . . 
Sundmark" Supply Co. 
Turco Products, I nc. 
Wyandotte Chemicals Corp. 

Buffing, Burring & 
Polishing 

Adel Precision Products Corp., Hunt-
ington Precision Products Div. 

American Plating R ack Co. 
Black & Decker Mfg. Co. 
Commercial Chemical Co. Inc. 
Hanson-Van Winkle-Munning Co. 
Minnesota Mining & Manufacturing 

Co. 

Sundmark Supply Co. 
Wayne Chemical Products Co. 
Wyandotte Chemica.ls Corp. 

CLOSURES, DRUMS 

American Flange & Manufacturing 
Co., Inc. 

CLUTCHES 

Abrams I nstrument Corp. 
Carlyle J ohnson l\'Iachine Co. 
Eclipse-Pioneer Div., Bendix Avia tion 

Corp . 
F oote Bros. Gear & Machine Corp. 
Hillia rd Corp. 
Lipe-Rollway Corp. 
R ockford Clutch Div., Borg-Warner 

Corp. 

COLLECTOR RINGS 

Air-Parts, Jnc . . 
All American Aircraft Products, Inc. 
American Tube Bending Co. Inc. 
Buhl Manufacturing Co. 
Guiberson Corp. 
Kellett Aircraft Corp . 
National R adiator Co. 
Rohr Aircraft Corp. 
Ryan Aeronautical Co. 
Shenango-Penn Mold Co. 
Solar Aircraft Co. 
Thompson Products, Inc. 
Vimalert Cb. , Ltd. 

COMMUNICATIONS 
SYSTEMS 

Air Communications, I nc. 
Air-Parts, Inc. 
Airadio, Inc. 
Aircraft Radio Corp. 
Airplane & Marine Instruments, Inc. 
Rex Bassett, Inc. 
Collins R adio Co. 
Communications Co., Inc. 
Finch Telecorrimunications, Inc. 
H arvey-Wells Electroni cs, Inc. 
Heath Co. 
Kellogg Switchboard & Supply Co. 
Pacific Div ., Bendix Aviation Corp. 
RCA-Victor Div., R adio Corp. of 

America 
R adio :Frequency Laboratories, Inc. 
Radio Receptor Co., Inc. 
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Tri-Sur.e Closures 
assure 

~~z;~,~ 
from every 

drum of fuel 

597 

The result of recent tests by an · independent oil company showed that 
each drum fitted with Tri-Sure Closures drained an average of 8 .34 more 
ounces than the others. This means a definite saving in fuel that otherwise 
would be lost-amounting to 650 gallons or more, in a 10,000 55-gal
lon drum shipment. 

The T square test pictured above shows the flush fitting of the Tri-Sure 
flange which guarantees this full drainage and full value . It is one of the 
reasons why it always pays to specify fuel in drums equipped with Tri
Sure Closures-the closures that assure complete drainage, as well as 
complete protection from seepage, leakage and contamination. 

CLOSURES 

AMERICAN FLANGE & MANUFACTURING CO. INC., 30 ROCKEFELLER PLAZA, N . . Y. 20 
TRI-SURE PRODUCTS LIMITED, ST. CATHARINES, ONTARIO, CANADA 
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(Communications Systems) Continued 
Servair, Inc. 
Western Electric Co. , Inc., R adio Div. 

CONTROLS 

Foote Bros. Gear & Machine Corp. 
General Controls Co. 
Simmonds Aerocessories, Inc. 

Cables & Assemblies 

AC Spark Plug Div., General Motors 
Corp. 

Arens Controls, Inc. 
Jacoel Cable Splicing Equipment Co. 
Kenyon Instrument Co. , Inc. 
Liberty Aircraft Products Corp. 
Macwhyte Co. 
Pacific Aviation Corp. 
Rochester Ropes, Inc. 
John A. R oebling's Sons Co. 
Schweizer Aircraft Corp. 
Western Mfg. Supply Co. 

Chains, Sprockets & 
Assemblies 

Western Mfg. Supply Co. 

Pulleys 

Air-Parts, Inc. 
Molded Insulation Co. 
Precision Products, Inc. 
Scott Aviation Corp. 
Westinghouse Elect ric Corp. 

Sticks & Wheels 

Schweizer Aircraft Corp. 
Scott Aviation Corp. 
United States Rubber Co. 

I 

COOLING SYSTEMS 

Clifford Manufacturing Co. 
T aylorcraft Aviation Div., Detroit Air

Craft Products, Inc. 
United Aircraft Products, Inc. 
Winchester R epeating Arms Co., Div. 

of Ohio Industries, Inc. 
Young Radiator Co. 

COVERS (ENGINE , 
COCKPIT, WINDSHIELD) 

A del Precision Products Corp ., H unt-
ington Precision P roducts D iv. 

Airquipment Co. 
Schweizer Aircraft Corp. 
Switlik Pa rachute Co. 
T aylorcra ft Aviation Div. , Det roit Ai r

Craft Products, I nc. 
United States Rubber Co. 

COWLINGS 

All American Aircraft Products, I nc. 
B. H . Aircra ft Co., Inc. 
Bellanca Aircraft Corp . 
Buhl M anufacturing Co. 
Guiberson Corp. 
K aiser Cargo, Inc., F leetwings Div. 
Kellett Aircra ft Corp . 
Rohr Aircra ft Corp. 
Ryan Aeronautical Co. 
Sola r Aircraft Corp. 
Spartan Aircraft Co. · 
T aylorcraft Aviation Div., Detroit Air

Craft Products, Inc. 

CYLINDER DEFLECTORS, 
BAFFLES, BRACKETS 

All American Aircra ft Products, Inc. 
B. H. Aircraft Co., Inc. 
Buhl Manufacturing Co. 
Guiberson Corp. 
Spartan Aircraft Co. 
T aylorcraft Aviation Div., Detroit Air

Craft Products, I nc. 
Worcester Pressed Steel Co. 

DEHYDRATED PACKING 

Chandler-Evans Corp. 

DE-ICING FLUIDS & 
EQUIPMENT 

Adel Precision Products Corp. 
Anemostat Corp. of America 
Durkee-Atwood Co. 
Eclipse-Pioneer Div., Bendix Aviation 

Corp. 
Fischer & Porter Co. 
Intava, Inc. 
Liberty Aircraft Products Corp 
Mercury Aircraft Inc. 
Pacific Scientific Corp. 
Weldon Tool Co. 



THE 
EYES 
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AND 
EARS 

of modern • • av1at1on 
In war, Western Electric was the nation's largest pro
du.cer of aircraft communications and radar equipment. 
In peace, Western Electric will continue developments 
in radio -aircraft and ground station communications; 
and in radar- airborne equipment for navigation, anti
collision and terrain clearance, and ground & ~ 
station equipment for airport traffic _control. ~·~ 

~==-..;z..,~ 

Wt!st-eru Electric 
RADIO AND OTHER ELECTRONIC EQUIPMENT FOR A WORLD ON WINGS 
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DESIGNERS & 
INDUSTRIAL 
ENGINEERS 

Acme Aluminum Alloys, Inc. 
Byrne Doors, Inc. 
Chicago Aerial Survey Co. 
Connecticut Precision Hardware Co. 
Hughes Aircraft Co. 
International Aviation Corp. 
K ellett Aircraft Corp. 
Kenyon Instrument Co. , Inc. 
Mechan ical Handling Systems Inc. 
Meriam Instrument Co. 
Pioneer Engineering & M anufacturing 

Co. 
Preco, Inc. 
St. Louis Tool & l'v[fg. Co. 
Specialties, Inc. 
Western Gear Works 

DIES, PATTERNS, JIGS 

Ace Manufacturing Corp. 
Acme Aluminum Alloys, Inc. 
Acromark Co. 
Advance Pump Co. 
Agerstrand Corp. 
All American Aircraft Products, Inc. 
Anderson Die Casting & Engineering 

Corp. 
Connecticut Precision H a rdwa re Co. 
Cunningham-Hall Aircraf t Corp. 
Dunkirk Die & Machine Works 
Floorola Products, Inc. 
Hamilton Tool Co. 
Hollywood Tool & Die Co. 
International Aviation Corp. 
Kellett Aircraft Corp. 
Kenyon Instrument Co. , Inc. 
Langelier Mfg. Co. . 
Liberty Aircraft Products Corp. 
Machine Products Div., Armstrong 

Furnace Co. 
Merz Engineering Co. 
Pacific Aviation, Inc., Los Angeles Div. 
Pioneering Engineering & Manufactur-

ing Co. 
St. Louis Tool & Mfg. Co. 
Spartan Aircraft Co. 
Steel Products Engineering Co. 
Vimalert Co., Ltd. 
N. A. Woodworth Co. 

ELECTRICAL 
EQUIPMENT 

Ace Manufacturing Corp. 
Aeronautic'!-! Manufacturing Corp. 

American Aircraft fanufacturing Co. 
American Plating R ack Co. 
Automatic Electrical D evices Co. 
Benwood-Linze Co. 
Beryllium Corp. 
Commercial Plastics Co. 
D elco-Remy Div. , General Motors 

Corp. 
Dunkirk Die & Machine Works 
E astern Air Devices 
Eclipse Pioneer Div., Bendix Aviation 

Corp. 
Grimes Mfg. Co. 
Heinemann Circuit Breaker Co. 
In ternational Resistance Co. 
Kellogg Swi tchboard & Supply Co. 
Leece- Teville Co. 
Mica Insulator Co. . 
Pacific Div. , Bendix Aviation Corp. 
Schauer Machine Co. 
Shallcross Mfg. Co. 
Sigma Instruments, Inc. 
Sola r Manufacturing Corp. 
Specialt ies, Inc. 
T eleopt ic Co. 
Westinghouse E lectric Corp. 

Auxili a ry Motors 

American Aircraft 1\l[anufacturing Co. 
Bodine Electric Co. 
Continental E lectric Co. Inc. 
Diehl Mfg. Co. 
E astern Air Devices 
Eclipse-Pioneer Div ., Bendix Av iation 

Corp. 
Eicor, Inc. 
E lectric Specialty Co. 
General E lectric Co. 
Grimes M anufacturing Co. 
Hughes Aircraft Co. 
Jack & Heintz 
Leece-Neville Co. 
Leland Electric Co., Inc. 
Ohio Electric Mfg. Co. 
Pacific Div., Bendix Aviation Corp. 
Quality Electric Co., Ltd. 
L. N. Schwien Engineering Co. 
Western Mfg. Supply Co. 
Westinghouse Electric Corp. 

Disconnect Plugs 

Aircraft-Marine Products Inc. 
Beryllium Corp. 
Breeze Corporations, Inc. 
Cannon Electric Development Co. 



A v iation Engine 
Starting Equipment 

Aircraft Ele ctric 
Power Suppl y 

Equipment 

Aircraft Suction 
and Air Pressure 

Equipment · 

DIRE T OR 

SINCE AVIATION'S INFANCY 

THE LEADING PRODUCER OF 

DEPENDABLE AIRCRAFT AND 

ENGINE ACCESSORIES 
R ecogni zed headq ua r ters fo r engineered _ 
Aviatio n accessories. 

Precision a lum in um a n d magnesium cas t
ings fo r a ll p urposes prod uced by our own 
fo u ndries. 

R ememher:-Ecli pse * Ser vice fo llows 
t hrou gh from d rawing board to sky. 

• ecfitu_e AVIATION ACCESSORIES 

Aircraft Me chanical 
Ice Elimination 

Equipment 

Aircraft 
Supe rcha rg e r 

Equipment 

* REG. U.S. PAT. OFF. 

Aircraft Prope lle r 
Control Equipment 

6oi 

Aviation Eng ine 
Co ntro l Equip ment 

Hydraulic 
Equipm ent 

Aircraft Electric 
M otor Actuators 
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(Disconnect Plugs) Conti1med 
Eclipse-Pioneer Div., Bendix Aviation 

Corp. 
General Electric Co. 
Howard B . J ones Co. 
Molded Insulation Co. 
Scintilla Magneto Div., Bendix Avi

ation Corp. 

Dynamotors 

Beryllium Corp. 
Continental Electric Co. Inc. 
E astern Air Devices 
Eclipse Pioneer Div., Bendix Aviation 

Corp. 
Eicor, Inc. 
Electric Specialty Co. 
General Electric Co. 
Jack & Heintz 
Ohio Electric Mfg. Co. 
Pacific Div., Bendix Aviation Corp. 
Pioneer Gen-E-Motor Corp. 
Quality Electric Co., Ltd. 
Westinghouse Electric Corp. 
Wincharger Corp. 

Generators 

Air-Parts, Inc. 
American Aircraft Manufacturing Co. 
Beryllium Corp. 
Continental Electric Co. Inc. 
Delco-Remy Div., General Motors 

Corp. 
E astern Air Devices 
Eclipse-Pioneer Div., Bendix Aviation 

Corp. 
Electric Specialty Co. 
General Electric Co. 
J ack & Heintz 
Leece-Neville Co. 
Leland Electric Co., Inc. 
P acific Div., Bendix Aviation Corp. 
Pioneer Gen-E-Motor Corp. 
Quality Electric Co. , Ltd. 
Servair, Inc. 
Standard Aircraft Equipment Co. 
Sundmark Supply Co. 
Vimalert Co., Ltd. 
Westinghouse Electric Corp. 

Ignition Assemblies, 
Radio Shielded 

ACJSpark Plug Div. , ·General Motors 
Corp. 

Air-Shields I nc. 
All American Aircra ft Products, I nc. 
BG Corp. 
Breeze Corporations, Inc. 
Electric Auto-Li te Co. , Wire & Cable 

Div. 
General E lectric Co. 
Menaugh-Dutterer Co. 
Packa rd Electric Div., General Motors 

Corp. 
Scintilla Magneto Div., Bendix Avi

ation Corp. 
Servair, I nc. 
Washington Aircraft & Transport 

Magnetos 

Air-Pa rts, Inc. 
American Bosch Corp. 
Beryllium Corp. 
Edison-Splitdorf Corp. 
Eisemann Corp. 
General E lectric Co. 
Scintilla Magneto Div., Bendix Avi-

ation Corp. ' 
Standa rd Aircra ft Equipment Co. 
Washington Aircraft & Transport 
Wico Electric Co. 

Relays 

Abrams Instrument Corp . 
Beryllium Corp. 
C. P. Clare & Cd. 
R . W. Cramer Co., Inc. 
Durakool, Inc. 
Eclipse Pioneer Div., Bendix Aviation 

Corp. 
Thomas A. Edison, Inc., Instrument 

D iv. 
General Electric Co. 
J ack & Heintz 
Kellogg Switchboard & Supply Co. 
Leach R elay Co. 
Leece-Neville Co. 
Meletron Corp. 
National Acme Co. 
Pacific Div., Bendix Aviation Corp. 
L. M. Persons Corp. 
L. N. Schwien Engineering Co. 
Scintilla Magneto Div., Bendix Avi-

ation Corp. 
Sigma Instruments, I nc. 
Vapor Car Heating Co. 
Westinghouse Electric Corp. 



DIRECTORY 

ALL AMERICAN AVIATION AMERICAN AIRLINES 

AMERICAN EXPORT AIRLINES, INC. 

BRANIFF AIRWAYS. INC. 

COLONIAL AIRLINES, INC. 

EASTERN AIR LINES, INC. 

BRITISH OVERSEAS AIRWAYS 

LINES 

ESSAIR, INC. 

HAWAIIAN AIRLINES 

INLAND AIR LINES 

MID-CONTINENT AIRLINES, INC. 

SCINTILLA* MAGNETO DIVISION Of ~~R~ BENDIX AVIATION ~~ntf{l' 

5 1c~~~~~AT~~N y. . ........ ,.., • ..,, •• 
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Rheostats 

Beryllium Corp. 
Daven Co. . 
Eclipse Pioneer Div., Bendix Aviation 

Corp. 
· General Electric Co. 
International R esistance Co. 
P.R. Mallory & Co., Inc. 
Sundmark Supply Co. 
Western Mfg. Supply Co. 

Switches 

Beryllium Corp. 
C. P. Clare & Co. 
Daven Co. 
Delco-Remy .Div., General Motors 

Corp. 
Dunkirk Die & Machine Works 
Eastern Air Devices 
Eclipse Pioneer Div ., Bendix Aviation 

Corp. 
Thomas A. Edison, Inc., Instrument 

Div. 
General E lectric Co. 
Robert Hetherington & Son, Inc. 
Kellogg Switchboard & Supply Co. 
Littelfuse Inc. 
P. R . Mallory & Co., Inc. 
Molded Insulation Co. 
National Acme Co. 
L. M. Persons Corp. . 
R-B·M Manufacturing Co:, Div. of 

Essex Wire Corp. 
Scintilla Magneto Div., Bendix Avi

ation Corp. 
United-Carr Fastener Corp. 
Westinghouse Electric Corp. 

T erminals 

Air-Shields Inc. 
Aircraft-Marine Products Inc. 
BG Corp. 
Beryllium Corp. 
Cannon Electric Development Co. 
Dunkirk Die & Machine Works 
Electric Auto-Lite Co., Wire & Cable 

D iv. 
Howard B. Jones Co. 
Littelfuse Inc. 
Menaugh-Dutterer Co. 
United-Carr F astener Corp. 
Western Mfg. Supply Co. 

·ENGINE EQUIPMENT 

Air-Parts, I nc . 
B. H. Aircra [t Co. , Inc. 
Caterpilla r Tractor Co. 
Eclipse Pioneer Div., Bendix Aviat ion 

Corp. 
G & 0 Manufacturing Co. 
Gladden Products Corp. 
Lycoming Div., The Avia tion Corp . 
Menasco Manufacturing Co. 
Sperry Gyroscope Co., Inc. 
United Aircraft Products, I nc. 
Washington Aircraft & Transport 

Corp. 
West-inghouse E lectric Corp. 
Woodward Governor Co. 

ENGINE MOUNTS 

Agerst rand Corp. 
Air- Parts, Inc. 
All American Aircraft Products, Inc. 
American Tube Bending Co. Inc. 
B. H. Aircraft Co., Inc .• 
Bellanca Aircraft Corp. 
Colgate Aircraft Co. 
Connecticut H ard Rubber Co. 
General Tire & Rubber Co. 
Guiberson Corp. 
Kellett Aircraft Corp. 
Lord Manufacturing Co. 
Rohr Aircraft Corp. 
Ryan Aeronautical Corp. 
Spartan Aircraft Co. 
Taylorcraft Aviation Div. , Detroit Air

Craft Products Corp. 
U nited States Rub her Co. 
Wells Aircraft Parts Co. 

ENGINE PARTS 

Air-"Parts, Inc. 
Connecticut H ard Rubber Co. 
Ex-Cell-O Corp. 
J acobs Aircraft Engine Co., Div. of 

Republic Industries, Inc. 

Cams 

Air-Parts, · Inc. 
Connecticut Precision H ardware Co. 
Liberty Aircraft Products Corp. 
Lycoming Div., The Aviation Corp. 
M arquette Metal Products Co. 
Sax! Instrument Co. 
Thompson Products, Inc. 
WyJ;Ilan-Gordon Co. 
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Fo~emost in the field of aircraft in

strumentation since 1919. A complete 

line of flight, naviga.tional and optical 

mstruments for the modern airplane. 

ECLIPSE-PIONEER * DIVISION 
TETERBORO, N; J. 

-v TJ. _L_ ~ Lwneer 1 ttJtrum&nlJ. . .. ...... c •• ~.., ••• 

. . 
ANSWER THE INSTRUMENT NEEDS 

OF PILOT, NAVIGATOR 

AND FLIGHT ENGINEER 

*REG. U.S. PAT. OFF. 

6os 

e 
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Camshafts 

Air-Parts, Inc. 
Connectfcut Precision Hardware Co. 
Lycoming Div., The Aviation Corp. 
Saxl Instrument Co. 
Thompson Products, Inc. 
Transue & Williams Steel Forging 

Corp. 
Wyman-Gordon Co. 

Crankshafts 

Air-Parts, Inc. 
Connecticut Precision Hardware Co. 
Liberty Aircraft Products Corp. 
Lycoming Div., The Aviation Corp. 
·Merz Engineering Co. 
Transue & Williams Steel Forging 

Corp. 
Wyman-Gordon Co. 

Pistons 

Agerstrand Corp. 
Air-Parts, Inc. 
Connecticut Precision Hardware Co. 
Liberty Aircraft Products Corp. 
Lycoming Div., The Aviation Corp. 
Sealed Power Corp. 
Thompson Products, Inc. 
Wyman-Gordon Co. 

Rings 

Air-Parts, Inc. 
Connecticut Precision Hardware Co. 
International Piston Ring Co. 
Sealed Power Corp. 
Simplex Products Corp. 
Thompson Products, Inc. 
Wells Aircraft Parts Co. 

Shims 

Ace Manufacturing Corp. 
Air-Parts, Inc. 
Victor Manufacturing & Gasket Co. 

Valves & Valve Parts 

Aeronautical Manufacturing Corp. 
Air-Parts, Inc. 
Eaton Manufacturing Co., Wilcox-

Rich Div. · 
Koehler Aircraft Products Co. 
Liberty Aircraft Fraducts Corp. 

Marquette Metal Products Co. 
Saxl Instrument Co. 
Superior Tube Co. 
Thompson Products, Inc. 

EXHAUST MANIFOLDS 

Air-Parts, Inc. 
American Tube Bending Co. Inc. 
B. H. Aircraft Co., Inc. 
Buhl Manufacturing Co. 
Chas. W. Carll Sons 
Connecticut Precision Hardware Co. 
Kai ser Cargo, Inc., Fleetwings Div. 
Keeney Manufacturing Co. 
Kellett Aircraft Corp. 
Meyers Aircraft Co. 
National R adia tor Co. 
Rohr Aircraft Corp. 
Ryan Aeronautical Co. 
Solar Aircraft Co. 
Taylorcraft Aviation Div., Detroit Air

Craft Products, Inc. 

FABRICS, CLOTHS, 
TAPES 

Air-Parts, Inc. 
Aircraft Appliance Corp. 
American Cord & Webbing Co., Inc. 
Flightex Fabrics, Inc. 
Irvington Varnish & Insula tor Co. 
Liberty Aircraft Products Corp. 
Minnesota Mining & Manufacturing 

Co. 
Servair, Inc. 
W. Harris Thurston, Inc. 
Uniform Hood Lace Co. 
United States Rubber Co. 
Zapon Div., Atlas Powder Co. 

FAIRINGS 

Bellanca Aircraft Corp. 
Edo Aircraft Corp. 
Jarvis Manufacturing Co. 
Kaiser Cargo, Inc., Fleetwings Div. 
Kilgen Aircraft Div. of The Kilgen 

Organ Co. 
Meyers Aircraft Co. 
Schweizer Aircraft Corp. 
Spartan Aircraft Co. 
Taylorcraft Aviation Div., Detroit "Air-

Craft Products Corp. 
Teicher Manufacturing Corp. 
Universal Moulded Products Corp. 
Westinghouse Etectric Corp. 
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If your problem involves the use of 

heat and corrosion resistant metals-

SAN DIEGO 11, CALIFORNIA "{:( DES MOINES S, IOWA 
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FASTENERS, NUTS, 
BOLTS, SCREWS 

& WASHERS 

Aero Supply Mfg. Co., Inc. 
Air-Parts, Inc. 
All American Aircraft Products, Inc. 
American Screw Co. 
Camloc Fastener Corp. 
Chase Brass & Copper Co. 
Cherry Rivet Co. 
Connecticut Precision Hardware Co. 
Continental Screw Co. 
Die Supply Co. 
Dzus Fastener Co., Inc. 
Formica Insulation Co. 
Gasket Manufacturing Co. 
Manufacturers Screw Product 
National Lock Co. 
National Screw & Manufacturing Co. 
New England Screw Co. 
Palnut Co. 
Pheoll Manufacturing Corp. 
Precision Products, Inc. 
Rockford Screw Products Co. 
Shakeproof, Inc. 
Simmonds Aet:ocessories, Inc. 
Solar Aircraft Co. · 
United-Carr Fastener Corp. 
United Screw & Bolt Corp. 
Western Automatic Machine Screw Co. 

FENCES 

' 
All American Aircraft Products, Inc. 
Aurora Equipment Co. 

FILTERS & STRAINERS 

Air 

AC Spark Plug 'Div.", General Motors 
Corp. 

Air-Maze Corp. 
All American Aircraft Products, Inc. 
E. D. Bullard Co. 
Cleveland Pneumatic Tool Co. 

. Cuno Engineering Corp. 
Eclipse Pioneer Div., Bendix Aviation 

Corp. 
Flotrol Systems, Inc. 
H eath Co. 
Skinner Purifiers, Inc. 
Sperry Gyroscope Co., Inc. 

0 il 

AC Spark Plug Div., General Motors 
Corp. 

Adel Precision Products Corp. 
Aero Supply Mfg. Co., Inc. 
Air-Maze Corp. 
All American Aircraft Products, Inc. 
Cuno Engineering Corp. 
Dunkirk Die & Machine Works 
Eclipse Pioneer Div., Bendix Aviation 

Corp. 
Flotrol Systems, Inc. 
Hillia rd Corp. 
Koehler Aircraft Products Co. 
Mercury Aircraft Inc. 
Skinner Purifiers, Inc. 
Sperry Gyroscope Co., Inc. 
United Aircraft Products, Inc. 

Water 

All American Aircraft Products, Inc. 
Cuno Engineering Corp. 
Flotrol Systems, Inc. 
Skinner Purifiers, Inc. 

FINISHES, PAINTS, 
VARNISHES 

American Chemical Paint Co. 
American Oil & Supply Co. 
Lowe Bros. Co. 
Pierce & Stevens , I nc. 
Pittsburgh Plate Glass Co., Industria l 

P aint Div. 
Quigley Co., Inc. 
Reynolds Metals Co. 
Titanine, In9. 
United States Varnish Co. , 
Wilbur & Williams Co. 
Zapon Div., Atlas Powder Co. 

FIRE FIGHTING 
EQUIPMENT 

General Scientific Equipment Co. 
Walter Kidde & Co., Inc. 
M. L . Snyder & Son 
Wil-X-Mfg. ~orp . 

FIRST AID EQUIPMENT 

Air-Parts, Inc. 
E . D. Bullard Co. , 
Burroughs Wellcome & Co. Inc. 
General Scientific Equipment Co. 
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~~j,H I LC 0;;t~~ 
ENGINE LUBRICATING OIL PURIFICATION 

e HILCO FLITE FILTERS 
~"' small , compact and 

~~,;:;~~ loght wei ght. Th e y are d i
re ct · conn ect e d to e ng ine 
lube o il syste m for con 
tinuous fi lt ering to re move 
carbon , ac ids, leads, 
abra sives and ta11y matte r. 

e H ilco Fl ite Filte rs ar e 
e asily install e d and 
serviced-Cle an o il at all 
tim es means reduc ed wea r 
and long er eng ine life . 

• HILCO PORTABLE LUBE OIL FILTER • 

A SELF CONTAINED UNIT ALWAYS 
READY TO SERVICE INCOMING AIRCRAFT 

F or prevent ive maintenance making possible frequent and compl ete filtering ol lube oils in a ircraft 
powe r plants . A H ilco Portable will result in · 

A COMPLETE OIL CHANGE IN 8 MINUTES 
' 

h'/1/TE TtJ·lJAY./ for specifications and operating data on 
Hi leo units for the aircrah Industry . 

THE HILLIARD CORPORATION 
85 W. FOURTH ST. ELMIRA, N. Y. 
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FITTINGS 

Aero Supply Mfg. Co. I nc. 
All American Aircra ft Products, Inc. 
BalcranJc Inc. 
Breeze Corporations, Inc. 
Chase Brass & Copper Co. 
Colgate Aircraft Corp. 
Connecticut Precision Hardware Co. 
Downs Smith Brass & Copper Co., Inc. 
Globe Steel Tubes Co. 
International Aviation Corp. 
Kellett Aircraft Corp. 
Kohler Co. 
Liberty Aircraft Products Corp. 
Macwhyte Co. 
Irvin W. Masters Inc. 
Resistbflex Corp. 
Saxl I nstrument Co. 
Schweizer Aircraft Corp. 
Spartan Aircraft Co. 
Wells Aircraft Parts, I nc. 

FLARES & SIG N ALS 

Aerial P roducts I nc. 
Air-Parts, I nc. 
Eclipse Pioneer Div. , Bendi." Aviation 

Corp. 
Kilgore Manufacturing Co. , Interna

tional Flare Signal D iv. 

FLOATS, SKIIS 

Bellanca Aircraft Corp. 
Colgate Aircraft Corp. 
Edo Aircraft Corp. 
Heath Co. 
Kaiser Cargo, Inc. , F leetwings Div. 
Kilgen Aircraft Div. of The Kilgen 

Organ Co. 
Liberty Aircraft Products Corp. 
Mercury Aircraft Inc. . 

FORGINGS 

Airchox Co. , Div. of J oyce Aviation, 
I nc. 

Aluminum Co. of America 
Beryllium Corp. 
Billings & Spencer Co. 
Chase Brass & Copper Co. 
Connecticut Precision Hardware Cc. 
Dow Chemical Co. 
Endicott Forging & Mfg. Co. Inc. 
H insdale Manufacturing Co. 
Paulson Tools Inc. 

Reynolds l\Ietals Co. 
Steel Improvement & Forge Co. 
Timken R oller Bea ring o. 
Transue & Willi ams Sted F orging 

Corp . 
Uni versal l\Ioldcd Products Corp. 
Wyman-Gordon Co. 

FUEL P UM PS & 
SYSTEMS - AIR C R AFT 

AC Spark P lug Div., General "t-,1fotors 
Corp. 

Adel Precision Products Corp ., Hu nL-
ington Precision Prod ucts Div. 

Aero Supply Mfg. Co. Inc. 
All American Aircra ft Prod ucts, Inc. 
American Bosch Corp. 
Chandler-Evans Corp . 
Eclipse Pioneer D iv., Bendix Aviation 

Corp. 
Ex-Cell-O Corp. 
Pa rker Appliance Co. 
Rohlm Manufacturing Co. Inc. 
Thompson Products, Inc. 
United Aircraft Products, Inc. 
Weldon Tool Co. 

FUEL SYSTEMS 
AIRPOR T 

Buckeye Iron & Brass Works 
F lotrol Systems, Inc. 
Intava Inc. 
K oehler Aircraft Products Co. 
Parker Appliance Co. 
Skinner Purifiers, Inc. 
Smith Meter Co . 
Socony-Vacuum Oil Co. , I nc. 
·wells Aircraft Parts, Inc. 

Gulf Oil Corp. 
Intava, I nc. 

FUELS 

Shell Oil Co., Inc. 
Sinclair Refining Co. 
Socony-Vacuum Oil Co., I nc. 
Standard Oil Co. of California 
Standard Oil Co. of New J ersey 
T exas Co. 

GAS TURBINE 
EQUIPMENT 

General Electric Co. 
Thompson Products, I nc. 
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laneous and 
greatly enlarg 
tion, INTERNATI 
increased demand 
vitally important and n,e~~e.:!>sa or!vl c:'riJh•tv equipment. 
Available in 3-Minu~e. and 1-Minute 
types, in brackets of one equipped with 
~lectrical switches, ready installation. Car-
ried· in stock by leading Ai ft Supply Houses. 

MFG. CO,. 

6II 
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GASKETS 

Acadia Synthetic Products Div., West
ern Felt Works 

American Flange & Manufacturing 
Co., Inc. 

Atlantic India Rubber Works, I nc. 
B. G . Corp. 
Commercial Plastics Co. 
Connecticut H a rd Rubber Co. 
Garlock Packing Co. 
Gasket M anufacturii1g Co. 
General Tire &,Rubber· Co. 
Goodall Rubber Co. 
Irvington Varnish & Insulator Co. 
Miller Products Co., Inc. 
Minnesota Mining & Manufacturing 

Co. 
Radiator Specialty Co. 
Resistofiex Corp. 
United States Rubber Co. 
Victor Manufacturing & Gasket Co. 

GAUGES 
(See also Instruments) 

AC Spark Plug Div., General Motors 
Corp. 

Air-Parts, Inc. 
Boston Auto Gage Co. 
Eclipse Pioneer Div., Bendix Aviation 

Corp. 
Federal Products Corp. 
Kenyon Instrument Co. , Inc. 
Pioneer Engineering & Manufacturing 

Co. 
Puritan Compressed Gas Corp. 
Scott Aviation Corp. 
Sigma Instruments, !ric. 
Simmonds Aerocessories, Inc. 
Stewart-Warner Corp. 
P. A. Sturtevant Co. 
N. A. Woodworth Co. 

GEARS 

Airpath Instrument Co. 
Allite Mfg. Co. 
Connecticut Precision Hardware. Co. 
Cunningham-Hall Aircraft Corp. 
De Laval Steam Turbine Co. 
Foote Bros. Gear & Machine Corp. 
Formica Insulation Co. 
Hamilton Tool Co. 
L. M . Gear Co. 
Liberty Aircraft Products Corp. 
Marquette Metal Products Co. 

St. Louis Tool & Mfg. Co. 
Steel Products Engineering Co. 
vVestern Gea r Works 

GLUES & ADHESIVES 

Air-Parts, I nc. 
Ca$iein Co. of America , Div. of The 

Borden Co. 
Delaney & Co., Inc. 
DLLrez Plastics & Chemicals, Inc. 
Irvington Varnish & Insulator Co. 
I. F . Laucks, Inc. 
Minnesota Mining & Manufacturing 

Co. 
Sundmark Supply Co. 
United States Rubber Co. 
United States Plywood Corp. 

GRASS SEED 

F. H. Woodruff & Sons, Inc. 

GROMMETS 

Acadia Synthetic Products Div., West-
ern F elt Works 

Ace Manufacturing Corp. , 
Air-Parts, Inc. 
Arens Controls, Inc. 
Chase Brass & Copper Co. 
Commercial Plastics Co. 
General Tire &. Rubber Co. 
Miller Products Co., Inc. 
United States Rubber Co. 

HARDWARE 
(MISC~LLANEOUS) 

Ace Manufacturing Corp. 
Acromark Co. 
Aero Supply Mfg. Co. Inc. 
Air-Parts, Inc. 
Airchox Co., Div. of Joyce Aviation 

Inc. 
All American Aircraft Products, Inc. 
Chase Brass & Copper Co. 
Connecticut Precision Hardware Co. 
P. & F . Corbin Div. 
Dunkirk Die & Machine Works 
Macwhyte Co. 
Paulson Tools Inc. , 
Precision Products, Inc. 
Sass Manufacturing Co. 
United-Carr Fastener Corp. 
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SIMMONDS ENGINEERED PRODUCTS 

• Push-Pu ll Contro ls 

• Pacitor Gauge 
(Electron ic Fuel Gauge) 

• Aircraft Spark Plugs 

• Automatic Eng ine Contro ls 
(Simmon ds-Ho bson) 

• Spec ialized Fasteners · 

• Hydrau lic Components 

SIMMONDS PRODUCTS, INC. 

SIMMONDS AEROCESSORIES, lNG. 

30 Rockefeller Plaza, N.Y . 20, N . Y . 

Headquarters 
for Everything in 

RUBBER 
Rose 
Grommets 
Gaskets 
Diaphragms 
Str ipp ing 
Tubing 

heets 

Matting 
Sponge Rubber 
Hard Rubber 
Coated F abrics 
Sporting ltems 
Suction Cups 
Rubber Bands 

\Vas hers 

M OLD E D AN D E XT R UD E D 

PART S TO S PE~IFICATIO N 

Miller Products Co., Inc. 
R U BBER PROOt;CTS-

l =' DUST RI.AL SUPPLIES 

Main Uffice 

29 \¥ar r en Street 

New York 7, N . Y. 

How to Malee CERTAIN 

Airp~rt TURF WILL stand the Gall 

You wouldn ' t build an airport with

out ~n engineer; and you shouldn ' t 

plan your turf areas without an agros

tologist. Successful· turf surfacing de

pends upon the correct drainage, fill , 

top soil, seed mixtures, and mainte

nance. Write for our new bulletins on 
Airport turf. 
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HEATERS 

Abrams Instrument Corp. 
Eclipse Pioneer Div., Bendix Aviation 

Corp. 
Electromode Corp. Div. of American 

Foundry Equipment Co. 
General Electric Co. 
C. M. H all Lamp Co. 
Liberty Aircraft Products Corp. 
Ryan Aeronautical Co. 
Surface Combustion Corp. 
Thermador Electrical Mfg. Co. 
Westinghouse Electric Corp. 
Young Radiator Co. 

H 0 IS T S, CRANE S ,
LIFTS, ETC. 

Byrne Doors, Inc. 
Clyde Iron Works, Inc. 
Con co Engineering Works 
Couse Manufacturing, Inc. 
Curtis Manufacturing Co. 
Hughes-Keenan Co. 
Independent Pneumatic Tool Co. 
Preco Inc. 
Rohr Aircraft Corp. 
Shepard Niles Crane & Hoist Corp. 
Spencer & Morris 
Towmotor Corp. 
West Bend Equipment Corp. 
Western Gear Works 

HOSE-RUBBER 
& SYNTHETIC 

Air-Parts, Inc. 
Durkee-Atwood Co. 
Goodall Rubber Co. 
Irvington Varnish & Insulator Co. 
Miller Products Co., Inc. 
Puritan Compressed Gas Corp. 
Resistoflex Corp. 
M. L. Snyder & Son 
United States Rubber Co. 

HOSE CLAMPS & 
HOSE FITTINGS 

Aero Goupling Corp. 
Aero Supply Mfg. Co. Inc. 
Air-Parts, Inc. 
Aircraft Standard Pa rts Co., Inc. 
All American Aircraft Products, Inc. 
Goodall Rubber Co. 
Irvin W. Masters Inc. 

Paasche Airbrush Co. 
Parker Appliance Co. 
Resistoflex Corp. 
V\Tells Aircraft Parts, Inc. 

HYDRAULIC CONTROLS 
& ASSEMBLIES 

Adel Precision Products Corp. 
Aero Coupling Corp. 
Aeronautical Manufacturing Corp. 
All American Aircraft Products, I nc. 
Cleveland Pneumatic Tool Co. 
Domestic Manufacturing Co. 
Eclipse-Pioneer Div., Bendix Aviation 

Corp. 
Ex-Cell-O Corp. 
Farmingdale Aircraftsmen Manufac-

turing Corp. 
General Controls Co. 
General Electric Co. 
Gladden Products Corp. 
Hollywood Tool & Die 
Hoof Products Co. 
J ack & Heintz, Inc. 
J acobs Aircraft Engine Co., Div. of 

R epublic Industries, Inc. 
K aiser Cargo, Inc., Fleetwings Div. 
Kenyon Instrument-Co., Inc. 
Kohler Co. 
Liberty Aircraft Products Corp. 
Oilgear Co. 
P acific Aviation, Inc., Los Angeles Div. 
P acific Div., Bendix Aviation Corp. 
Parker Appliance Co. 
Sciaky Bros. 
Scott Aviation Corp. 
Sperry Gyroscope Co., Inc. 
Standard Oil Co. of California 
United Aircrtl.ft Products, Inc. 
Vickers, Inc. 
Warner Aircraft Corp. 
Wells Aircraft Parts Co. 

HYDRAULIC FLUIDS 

Bell Co. Inc. 
Intava, Inc. 
Shell Oil Co., Inc. 
Socony-Vacuum Oil Co., Inc. 

INSTRUMENTS 

Boston Auto Gage Co. 
Standard Aircraft Equipment Co. 
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_ lfef;,J~ ~gftiJ, .. 
~ ~~~ AT SEA LEVEL OR 

AT OVER 40,000 FEET 

Proved in the rigors of war
time · flying, . J anitrol Combus
tion-type Aircraft Heaters 
have become virtually standard 
equipment on most of today's 
commercial planes. Light
weight and compact, yet 
readily accessible for in
spection, these heaters 

dependable heat at all practi
cal flying altitudes. In flights, 
these heaters can be operated 
with recirculating fans, or on 
ram air. F,ans are also used for 
pre-flight ground heating. 

are improving passenger 
comfo:rt, holding heating 
maintenance and operat
ing costs to a minimum. 
Standard models give 
capacities ranging from 
15,000 to 300,000 Btu per , 
hour output. 

Equipped with special 
design high altitude 
spark or glow coil ig
nition systems, Janitrol 
heaters provide quick 

1'h c 100,000 BilL 
h e a ter pa c lr. a ge 
in. c lu.din g con
tro ls and blo tv• 
e rs f o r i n s talla
ti o n in D C- 3 
c la ss a irplanes . 

Surface Combustion 
technicians , working 
with leading aircraft en
gineers, have developed 
complete heating sys
tems for some of Amer
ica's best known aircraft. 
You can probably bene
fit from this wide experi
ence on the application 
and installation of vari
ous types of Janitrol 
equipment. Write, Sur
face Combustion Cor
poration, Aircraft Heater 
Division, Toledo 1, Ohio. 
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Aircraft 

AC Spark Plug Div., General fotors 
Corp. 

Agawam Aircraft Products, Inc. 
Air-Parts , Inc. 
Aircraft Indicators Co. 
American Paulin System 
Beryllium Corp. 
D eJur Amsco Corp. 
Eclipse-Pioneer Div., Bendix Aviation 

Corp. 
Thomas A. Edison, Inc. , Instru ment 

Div. 
Edison-Splitdorf Corp. 
Fenwal Inc. 
General Aircraft Co. 
Hickok Electrical Instrument Co. 
J arvis Manufacturing Co. 
Kenyon Instrument Co. , Inc. 
Kollsman Inst rument Div. of Squa reD 

Co. 
Liquidometer Corp. 
Pacific Scientific Co. 
Saxl Instrument Co. 
L. N. Schwien Engineering Co. · 
Servair, Inc. 
Sperry Gyroscope Co., Inc. 
Stewart-Warner Corp. 
Westinghouse Electric Corp. 

Engine 

AC Spark Plug Div., General Motors 
Corp. 

Air-Parts, Inc. 
Beryllium Corp. 
Brown Instrument Co. 
Cambridge Instrument Co. , Inc. 
DeJur Amsco Corp. 
Eclipse-Pioneer Div., Bendix Aviation 

Corp. 
Thomas A. Edison, Inc. , Instrument 

Div. 
Edison-Splitdorf Corp. 
Fenwal Inc. 
Fischer & Porter Co. 
General Electric Co. 
Jarvis Manufacturing Co. 
Kenyon Instrument Co., Inc. 
Kollsman Instrument Div. of SquareD 

Co. 
Liquidometer Corp. 
Pacific Scientific Co. 
R adio Frequency Laboratories , Inc. 
Scott- Aviation Corp. 
Servair, .Inc. 

Sperry Gyroscope Co., Inc. 
Stewart-\\ arner Corp. , 

Flight 

ircraft Ind icators Co. 
Airpath Instrument Co. 
Airplane & Marine Instruments , Inc. 
Beryllium Corp. 
Brown Instrument Co. 
Diehl 1fg. Co. 
Eclipse-Pioneer Div., Bendix Aviation 

Corp . 
I· ischer & Porter Co. 
General Electric Co. 
Ja rdur Aviation Co. 
Kenyon Instrument Co., Inc. 
Kollsman I nstrument D iv. of Squa reD 

Co. . 
Pacific Scientific Co. 
Rad io Frequency Labora tories, Inc. 
Sax! Instrument Co. 
L. N. Schwien Engineering Co. 
Scott Aviation Corp. 
Servair, Inc. 
Specialties, Inc. 
Sperry Gyroscope Co., Inc. 
Weems System of Navigation 

Ground 

. American Paulin System 
Brown Instrument Co. 
F ischer & Porter Co. 
Friez Instrument Div., Bendix Avia-

tion Corp. 
Kenyon Instrument Co., Inc. 
Photoswitch Inc. 
Sax! Instrument Co. 
M . C. Stewart 
United Cinephone Corp. 

Shop 

Brown Instrument Co. 
Cambridge Instrument Co., Inc. 
Comtor Co. 
Fischer & Porter Co. 
General Electric Co. 
Pacific Scientific Co. 
Saxl Instrument Co. 

Testing & Measuring 

Ace Manufacturing Corp. 
Airplane & Marine Instruments, Inc. 
All American Aircraft Products, Inc. 



Sperry Gyrosyn' Compass 
Model C-1, 11ow in Produc
tion. Rotati11g Dial T ype il

l lu<lrat ed-ava ilable also 
wilh Pointer Indicator. 

DIRECTOR 

ILL.USTAATED I BO EING S TAATOCA UISER' 

Thousands of hours of trouble-free service 
given by Sperry Compass on airline runs. 

• The outstanding accuracy and dependabili.ty 
of the Gyrosyn Compass has been proved by air
lines accumulating records of 2500 hours and 
more without maintenance of any kind; 

The Gyrosyn Compass gives accurate magnetic 
headings, requires no resetting and provides stable 
directional indications under all flight conditions. 
The more reliable performance of this compass 
recommends it as a replacement for the conven
tional ~irectional Gyr.o-and, as. such, it is now 
accepted by the CAA. 

• Sperry -Gyroscope Company; Inc. 
EXECUTIVE bFFICES: GREAT NECK. NEW YORK • DIVISION OF THE SPERRY CORPORATION 

LOS ANGELES • SAN FRANCISCO • NEW ORLEANS • HONOLULU • CLEVELAND • SEATTLE 

GYROSCOPIC$ • ELECTRONICS • RADAR • AUTOMATIC COMPUTATION • SERVO-MECHANISMS 
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(Testing & Measuring) Conti nued 
American Aircraft Manufacturing Co. 
Brown Instrument Co. 
Cambridge Instrument Co., Inc. 
Comtor Co. 
R. W. Cramer Co., Inc. 
Charles Engelhard, Inc. 
Fischer & Porter Co. 
Friez Instrument Div., Bendix Avia-

tion Corp. 
Gaertner Scientific Corp. 
General Electric Co. 
Hickok Electrical Instrument Co. 
Kollsman Instrument Div. of SquareD 

Co. 
Meriam Instrument Co. 
Modern Optics, Inc. 
Pacific Scientific Co. 
Photoswitch Inc. 
Reasor Manufacturing Co. 
Saxl Instrument Co. 
L. N. Schwien Engineering Co. 
Scintilla Magneto Div., Bendix Avi-

ation Corp. 
Scott Aviation Corp. 
Sperry Gyroscope Co., Inc. 
P. A. Sturtevant Co. 
Triplett Electrical Instrument Co. 
Westinghouse Electric Corp. 
N. A. Woodworth Co. 

INSULATING MATERIALS 

Air-Parts, Inc. 
All American Aircraft ProdLicts, Inc. 
American Hair & Felt Co. 
American Plating Rack Co. 
Connecticut Hard Rubber Co. 
Continental Diamond Fibre Co. 
Durkee-Atwood Co. 
Formica Insulation Co. 
General Electric Co. 
I rvington Varnish & Insula tor Co. 
Mica Insulator Co. 
National Vulcanized Fibre Co. 
Quigley Co., Inc. 
Reynolds Metals Co. 
Seaman Products, Div. of Seaman 

Paper Co. 
United States Rubber Co. 
Westinghouse Electric Corp. 

JET PROPULSION 
EQUIPMENT 

(See Gas Turbine Equipment) 

JOINTS & COUPLINGS 

Air-Parts, Inc. 
Chase Brass & Copper Co. 
Floorola Products, Inc. 
Sola r Aircraft Co. 
Thompson Products, Inc. 
Wells Aircraft Parts Co. 

LANDING GEAR 

Bendix Products Div. , Bendix Avia 
tion Corp. 

Menasco M anufacturing Co. 

Mechanism 

Adel Precision Products Corp . 
All American Products, Inc. 
Cleveland Pneumatic Tool Co. 
Eclipse-Pioneer Div., Bend ix Aviation 

Corp. 
Liberty Aircraft Products Corp. 
Menasco Manufacturing Co. 
l\!Ieyers Aircraft Co. 
Wells Aircraft Parts Co. 

N o s e W h e-e 1 A s s e m b 1 i e s 

Cleveland Pneumatic Tool Co. 
Cunningham-Hall Aircraft Corp. 
General Tire & Rubber Co. 
Liberty Aircraft Products Corp. 
Menasco Manufacturing Co. 
Meyers Aircraft Co. 
Pacific Div., Bendix Aviation Corp. 
Scott Aviation Corp. 
United Aircraft Products, Inc. 
Wells Aircraft P arts Co. 

Shock Struts - Hydraulic 

Adel Precision Products Corp. 
Air-Parts, Inc. 
Bendix Products Div., Bendix Avia-

tion Corp. 
Cleveland Pneumatic Tool Co. 
Ex-Cell-O Corp. 
Liberty Aircraft Products Corp. 
Lipe-Rollway Corp. 
Menasco Manufacturing Co. 
Meyers Aircraft Co. 
Pacific Div., Bendix Aviation Corp. 
United Aircraft Products, Inc. 
Wells Aircraft Parts Co. 



DIRECTORY 6r9 

DESIGN FEATURES-Fixed discs are faced 
with friction lining; lining is segmented 
to scavenge lining dust and Provide air 
circulation. Eliminates fading and gives 
greater braking force with less contact 
pressure. Rotating members, keyed to 
the wheels, provide large heat-absorbing 
capacity. 

Rotors are made in segments instead of 
a continuous ring; this allows for heat 
expansion without warping or cracking. 

BRAKE 
DESIGN 

· Gives 
Maximum 

Braking 
Efficiency 

For a globe.circling airliner or a small 
private plane, the new Bendix* disc brake 
is completely adaptable. 

Ranging in size from 5" to 31" diameter, the 
$ame principle of construction, the same 
compact, simple design give the same out
standing braking results regardless of the 
size or type of plane. 

Especially important to plane manufac
turers is that this design also permits con
siderable weight reduction in wheel and 
brake assembly, reducing operation costs 
and increasing efficiency. 

* REG . U. S . PAT. OFF. 

~ .. ~ 
~e;;v 

AVIAfiOif COIIO.AfiON 

BENDIX PRODUCTS DIVISION 
Benqix* Landing Gear o Bendix Pnevdravlic* 
Shock Strvts o Bendix Airplane Wheels o Air
plane Brakes o Hydravlic Master Cylinders 
and Power-Brake Valves make up lite list 
of Bendix Landing Gear Equipment. BENDIX AVIATION CORPORATION, SOUTH BEND 20, IND. 
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Tail Wheel Assemblies 

Air-Parts, Inc. 
Cleveland Pneuma tic T ool Co. 
Cunningham-Hall Aircraft Corp. 
General Tire & Rubber Co. 
Heath Co. 
Liberty Aircraft Products Corp. 
Meyers Aircraft Co. 
Pacific Div., Bendix Avia t ion orp. 
Scott Aviation Corp. 
Servair, Inc. 
United Aircraft Products, I nc. 
Washington Aircraft & Transport 

Corp. 
vVell s Aircraft Parts Co. 

LIFE SAVING 
EQUIPMENT 

_ Aerial Products Inc. 
Airchox Co., Div. of J oyce Av iation 

Inc. . · 
Aircraft Appliance Corp. 
American Cord & Webbiog Co., Inc. 
E. D . Bullard Co. 
Durkee-Atwood Co. 
Goodall Rubber Co. 
Walter -Kidde & Co., Inc. 
Kidde Manufacturing Co., Inc. 
Scott Avia tion Corp. 
Switlil<: P a rachute Co. 
United States Rubber Co. 

LIGHTING EQUIPMENT 

Crouse Hinds Co. 

Aircraft 

Air-Parts , Inc. 
Eclipse-Pioneer Div., Bendix Aviation 

Corp. · ' 
General Electric Co. 
Grimes Manufac turing Co. 
C. M. H all Lamp Co. 
K enyon Instrument Co. , I nc. 
S & M Lamp Co. 
Serva ir, Inc. 
Shallcross Mfg. Co. 
Standard Aircraft Equipment Co. 
W estinghouse Electric Corp. 

/ Airport 

Crouse Hinds Co. 
Grimes Manufacturing Co. 

S & M Lamp Co. 
United Cinephone orp. 
Westinghouse Electric Corp . 

Air-Pa rts, I nc. 
Diehl Mfg Co. 

Shop 

S & M Lamp Co. 
Western M fg. Supply Co. 
Westinghouse Electr ic orp. 

LUBRICANTS 

Air-Pa rts, I nc. 
American Oil & Supply Co. 
Gulf Oil Corp. 
I ntava, I nc. 
Pacific Airmotive Corp., Manufactur-

ing D iv . 
Pa rker Appliance Co. 
Shell Oil Co., Inc. 
Sincla ir R efining Co. 
Socony-Vacuum Oil Co., I nc. 
Sta ndard Oil Co. of California 
Standard Oil Co. of New J ersey 
Stewart-Warner Corp . 
D. A. Stuart Oil Co. 
Texas Co. 
Wayne Chemical Products Co. 

MACHINE TOOLS 

Ace Ivfanufacturing Corp . 
Acme Aluminum Alloys Inc. 
Acromark Co. 
Agerstra nd Corp. 
Atlas Press Co. 
Boice-Crane Co. 
Cincinnati M illing and Grinding Ma-

chines , Inc. 
Cleveland Punch & Shear Works Co. 
Connecticut Precision Hardware Co. 
Couse Manufacturing, Inc. 
Davis & Thompson Co. 
Ex-Cell-O Corp. 
Gammons-Hoaglund Co. 
Geomet ric Tool Co. 
George Gorton Machine Co. 
H amilton Tool Co. 
Hole Engineering Service 
Landis Machine Co. 
Langelier Mfg. Co. 
Lees-Bradner Co. 
Lempco Prodncts, Inc. 
Lipe-Rollway Corp. 
Lodge & Shipley Machine Tool Co. 



DIRE T R 6zr 

AN ESTABLISHED NAME IN TODAY.'$ SKIES 

WITH A REPUTATION Y E A R S 0 L . D 

AIRCHOX COMPANYJQ'MCI: /1 
Oivhion of . I,, E;77Yiaiiun,1NC 

GENERAL OFFICES, 8 SO. MICHIGAN AVE., CHICAGO 3 

Parachute Hardware, Release Mechanisms, Collapsible Wheel Chocks, Exact Airspeed 
Computers, Mooring Anchor Kits, Tow Targets for Aerial and Anti-aircraft Gunnery, 

Shoulder Safety Belts. 
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(Machine Tools) Contwtted 
Merz Engineering Co. 
Na tional Acme Co. 
Oilgear Co. 
Porter-Cable M achine Co. 
Racine Tool & M achine Co. 
Reasor M anufacturing Co. 
St. Louis T ool & M fg. Co. 
Saxl Instrument Co. 
Schauer M achine Co. 
Schweizer Aircra ft Corp. 
Thompson Grinder Co. 
Vimalert Co., Ltd. 
Western Mfg. Supply Co. 

MACHINERY & 
MACHINE PARTS 

Ace M anufacturing Corp. 
Acromark Co. 
Aeronautical Manufac turing Corp . 
Agastrand Corp. 
All American Aircraft Products, Inc. 
Boice-Crane Co. 
Cedar Rapids Engineering Co. 
Chicago Rivet & Machine Co. 
Delloy Metal Corp. 
Ex-Cell-O Corp. 
Hamilton Tool Co. 
Hole Engineering Service 
Hollywood Tool & Die 
Landis M achine Co. 
Langelier Mfg. Co. 
Lempco Products, Inc. 
Liberty Aircraft Products Corp. 
Merz Engineering Co. 
Pioneer Engineering & Manufacturing 

Co. 
Precision Products, Inc. 
St. Louis Tool & M fg. Co. 
Saxl Instrument Co. 
Steel Products Engineering Co. 
T eleoptic Co. · 
Thompson Grinder Co. 
Vimalert Co., Ltd. 
N. A. Woodworth Co. 

MANIFOLDS 

Air-Parts, Inc. 
American Tube Bending Co., Inc. 
B. H. Aircraft Co. , Inc. 
Buhl Manufacturing Co. 
K eeney M anufacturing Co. 
Rohr Aircraft Corp. 
Ryan Aeronautical Co. 
Scbr Aircraft Co. 

T aylorcra ft Aviation D iv ., Detroit Air
Craft P rod ucts, I nc. 

OIL SEALS 

Adel Precision Products Corp ., Hunt-
ington Precision P roducts D iv. 

Air-Parts, Inc. 
Garlock Packing Co. 
Gasket Manufacturing Co. 
E dward D . Maltby Co. 
Simplex Products Corp . 
Victor Manufacturing & Gasket Co. 

OXYGEN EQUIPMENT, 
FLIGHT 

Curtis M a nufacturing Co. 
Eclipse-Pioneer Div. , Bend ix Av iation 

Corp. 
Gaertner Scientific Corp. 
Walter Kidde & Co. , Inc. 
Pacific Scientific Co. 
Parker Appliance Co. 
Puritan Compressed Gas Corp . 
Scott Avia tion Corp. 

PANELS 

AC Spa rk Plug Div ., Genera l Motors 
Corp. -

Acroma rk Co. 
Air Communications, Inc. 
Airplane & M a rine Ins truments, Inc. 
D. L. Auld Co. 
Eclipse-Pioneer D iv ., Bendix Aviation 

Corp. 
Formica Insulation Co. 
L. F. Grammes & Sons, I nc. 
K aiser Cargo, Inc., Fleet wings D iv. 
Pa rker Appliance Co. 
Stewart-W arner Corp. 
Universal M olded Products Corp . 
United Sta tes Plywood Corp. 

PARACHUTE PARTS 
AND HARDWARE 

Airchox Co., Div. of Joyce Avia tion 
Inc. 

American Cord & Webbing Co., Inc. 
Beryllium Corp. 
E agle Parachute Corp: 
Pioneer Parachute Co. 
R eliance M anufacturing Co. 
Switlik Parachute Co. 
United-Carr Fastener Corp. 



r 

DIRECTOR 

t 
I 

CONVERSION, OVERHAUL, 
SALES, SERVICE, SUPPLIES. 

= FLORIDA DISTRIBUTORS: 
e CESSNA AIRCRAFT 
e B. F. GOODRICH 
e MOTOROLA RADIO 
e AND OTHER AIRCRAFT ACCESSORIES 

NOW CONVERTING: C-47, B-25, AT-6, 
BT-13, UC-78, PT-13, PT-17, PT-19. 

L 0 D WI C K c=A.itctatt I N D U S T R I E S 
e INCORPORATED e 

LODWICK AIRPORT LAKELAND, FLORIDA 



PARACHUT ES PROPELLERS 

Airchox Co., Div. o f J ovce Aviatio n 
Inc. • 

E~gl e P a rachu te Corp. 
Pioneer P a rachute Co. 
Re~ia~1ce Manufactur ing Co. 
SwJ tl ik P a rachu te Co. 

PLASTIC S 

Acadia Synthetic Prod ucts Di v ., V\ est-
ern F e! t Works 

Age rstra nd Corp. 
Air-P a rts , Inc. 
Commercial P lastics Co. 
Connecticut Precision H a rd ware Co. 
Continental-D4o1. mond Fibre Co. 
Cox a nd Stevens Aircra ft Corp. 
E . I. du Pont de N emours & Co., Inc . 
Durez P lastics & Chemicals , Inc . 
F ormica Insulation Co. 
I rvington Varnish & Insulato r Co. 
Mica Insulator Co. 
Molded Insulation Co. 
National Vu lcanized Fibre Co.· 
Pittsburgh P late Glass Co. 
R em ler Co., Ltd. 
Scott Avia tion Corp. 
United States P lywood Corp. 

. United States Rubber Co. 
Universal Moulded Products Corp. 
W estinghouse E lectric Corp. 

PRIMERS (ENGINE) 

Ch a ndler-Evan's Corp. 
P a rker Applia nce Co. 

PROPELLER PARTS 

Aero Supply Mfg. Co. Inc . 
Aeroproducts Div. , General Moto rs 

Corp. 
B. H. Aircraft Co. , I nc . 
Bennett Propeller Co. 
Connecticut P recision Hardware Co. 
Curtiss-W right Corp., Propeller Div. 
Ex-Cell-O Corp . 
McCauley Corp. 
Marquette Metal Products Co. 
Precision Products, I nc. 
Republic Aircraft Products Div., The 

Aviation Corp. 
Steel Products Engineering Co. 
Thompson Products, Inc. 

' W ells Aircraft P a rts Co. 
Wyman-Gordon Co. 

\ croprod ucls D i,·., Gcncrn l l\ loto rs 
Co rp . 

Beech Aircra ft Co rp . 
Curt iss-\ <\ r igh t Co rp ., Propeller Di , ·. 
H a miJ t n ta nd a rd Propelle rs , Div . o f 

U ni ted Aircra ft Co rp. 
H a rdma n P eck & Co. 
K op pers Co .. I nc. , Ba rtlett-Ha ywa rd 

D iv . 
G. B. Lewis Co. 
R epublic Aircra ft Products D iv ., The 

Av ia t ion orp . 
S tone Propelle r Co. 
Thompson I nd us t ries , I nc. 
W ash ington Aircraft & T ra nspor t 

Corp. 
Wyman -Go rdo n Co. 

PULLEY S AND 
FAIRLEAD S 

Adel Precision Prod ucts Corp , Hu nt-
ing ton Precis ion Prod uc ts Div. 

Air-Pa rts, Inc. 
All America n Aircraft Prod ucts , I nc. 
All ite Mfg . Co . 
Formica Insula ti on Co. 
M olded Insula tio n Co . 
Precision Products, Inc. 
Scott Aviation Corp. 
W ells Aircra ft P a rts Co. 
W estern Mfg. Supply Co. 
W es t inghouse E lectric Corp . 

PUMPS 

Adel Precision Precincts Corp . 
Advance Pump Co. 
Aero Supply Mfg. Co. Inc. 
Air-Parts , T nc. 
Blackmer Pump Co. 
Chandler-Evans Corp. 
Cleveland Pneumatic Tool Co. 
Cunningha m -Hall Aircraft Corp. 
De Laval Stea m Turbine Co. 

. Eclipse-Pioneer Div ., Bendix Aviation 
Corp. 

Goulds Pumps I nc. 
I ndeperrdent Pneumatic Tool Co. 
J acobs Aircra ft Engine Co., Div. of R e-

public I ndustries, Inc. 
Liberty Aircraft Products Co rp. 
Pacific Avia tion, Inc. , Los Angeles Div. 
Pacific D iv. , Bendix Avia tion Corp. 
Pacific Scientific Co. 
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2 eeEhEraft ... STANDARD OF 

You ' ll find, in the new commercial 

Beechcraft planes, the same high 
quality of workmanship that has 
made them a standard for rugged 
service and high performance the 
world Gver . . . both before ond 
during the war. 

A new addition to the family of 

Beech products is the Beechcraft con 

trollable pitch propeller. Although 

new to the civilian market, these 

propellers are not new to service. 

They hove been in Army use for the 
past several years under the severest 

conditions . As you ' d expect of any 

Beech product, they have turned in 
a fine record . 

Several new projects are in the 
process of development and will 

probably be announced during 1946. 
You may expe~t them to be in the 
same tradition of quality that has 

always characterized Beech products. 

We'd welcome your inquiry on any 

of our products. Please call or write. 

~v 
-?' ...-

MODEL DlBS 
A 6 to 1 0 place, 
twin-engine, all

metal monoplane 

MODEL 17 
A high speed, five

place biplane 

CONTROLLABLE 
PROPELLERS 

to fit most engines 

from 65 to 240 h.p. 

lBcececch Arurcc1f2lflc 
~CORPORATION 
~ WICHITA, KANSAS, U. S . A. 
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(Pumps) Continued 
R acine Tool & M achine Co. 
Rohlm M anufacturing Co., I nc. 
Scintilla Magneto Div., Bendix Avi -

ation Corp. 
Sperry Gyroscope Co., I nc. 
United Aircraft Products, I nc. 
Vickers I nc. 
·weldon Tool Co. 
Wells Aircraft Parts Co. 

RADIATORS 

Clifford Manufacturing Co. 
G & 0 Manufactu ring Co. 

/ United Aircraft Products, Inc. 
Winchester R epeating Arms Co. , D iv. 

of Olio Industries Inc. 

RADIO ACCESSORIES 
& EQUIPMENT 

Ace Manufacturing Corp. 
Air Communications, Inc. 
Airadio , Inc. 
Aircraft R adio Corp. 
Airplane & Marine Instruments, Inc . 
Rex Bassett, Inc. 
Bendix Radio Div. , Bendix Aviation 

Corp. 
Beryllium Corp. 
Collins Radio Co. 
Communications Co., Inc. 
Daven Co. 
Eastern Air Devices, Inc. 
Eitel-McCullough, Inc. 
Feick Mfg. Co. Div. of D etroit Air-

craft Products 
General Electric Co. 
General Tire & Rubber Co. 
H allicrafters, Inc. 
Harvey-Wells Electronics, Inc. 
Heath Co. 
Hickok Elect rical Instrument Co. 
Hollywood Tool & Die 
Hughes Aircraft Co. 
International Resistance Co. 
P . R . Mallory & Co., Inc. 
Molded Insulation Co. 
National Go., Inc. 
Pacific Div ., Bendix Aviation Corp. 
Permofiux Corp. 
RCA-Victor Div. , R adio Corp. of 

America 
Radio Frequency Laboratories, Inc. 
Servair, Inc. 

Sigma I nstruments, I nc. 
Sperry Gyroscope Co., Inc. 
Stoddard Aircraft R adio Co. 
Superior Tube Co. 
Thermador Electrical Mfg. Co. 
United-Carr F astener Co. 
v-.r ashington Aircraft & Transport Corp. 
Western Electric Co. , I nc. 
Western M fg . Supply Co. 
Westinghouse Electric C9rp. 

RADIO COMPASSES 

Air Communications, Inc. 
Air-Parts , Inc. 
Airpla ne & Marine Instruments, Inc. 
Bendix R adio Div., Bendix Aviation 

Corp. 
H allicrafters , I nc. 
Harvey-Wells Electronics , Inc. 
RCA-Victor Div. , R ad io Corp. of 

America 
Serva ir, Inc. 
Sperry Gyroscope Co., Inc. 

RADIOS 

Air Communications, Inc. 
Air-Parts, Inc. 
Airadio, Inc. 
Aircraft R adio Corp. 
Airplane & Marine Instruments, Inc. 
Belmont R adio Corp. 
Bendix R adio Div. , Bendix Aviation 

Corp. 
Collins Radio Co. 
Communications Co. , Inc. 
General Electric Co. 
Hallicrafters, Inc. 
Harvey-Wells Electronics, Inc. 
H eath Co. 
Hughes Aircraft Co. 
Molded Insulation Co. 
National Co., Inc. 
Pacific Div., Bendix Aviation Corp. 
RCA-Victor Div., R adio Corp. of 

America 
R adio Frequency Laboratories, Inc. 
R adio R eceptor Co., Inc. 
Remler Co., Ltd. 
Servair, Inc. 
Stoddard Aircraft R adio Co. 
Western Electric Co., Inc. 
Westinghouse Electric Corp. 
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CLIFFORD MANUFACTURING CO. 
BOSTON 27, MASS. 

Manufacturers of Hydron M etallic Bellows and Feather-Weight Oil Coolers 
and Coolant Radiators 

Save 2/ 3 the weight ... same size and 

All-aluminum alloy oil coolers and cool
ant radiators-products of Clifford's unique 
method of brazing aluminum in thin sec
tions-are now offering to commercial air
craft the same weight- reducing, strength 
increasing advantages enjoyed by fighting 
planes during the war. 

By replacing heavy-weight copper in odd
shaped heat transfer units, aluminum alloy 

not only saves 2/ 3 the weight but also adds 
greater resistance to vibration, temperature 
and pressure without extra reinforcements. 

CLIFFORD HYDRON . .. Industry's First 
Hydraulically-Formed Bellows 

Specializing in metallic bellows and bel
lows assemblies for remote and direct 
temperature control, for remote control of 
gasoline valves, for oxygen regulators, for 
oxygen flow indicators, for thermostatic 
units in liquid cooled aircraft engines, for 

refrigerator switches and controls, et~.
Ciifford is First with the Facts on Hydrauli

cally-Formed Bellows. For a sample of these 
facts, write to Clifford Manufacturing Co., 
575 E. First Street, Boston 27, Mass. 

~ --=- 11 Ullll. 41 1(1"" t!UM .. ,., IIU OWI <Ill AlUMINUM AU ,uuo..U ... UM 
;:::---- - •\UU,.INI , - IIUO"'I UIIOWI UAl ~ .. - ·~ r·~ e • ~-~ .... ~:~---~ ....... • ........ ) ........ ........ L ... ,..... ,_, ... ·~ ..... 
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RIVETS 

Air-Pa rts, Inc. 
Aluminum Co. of America 
Champion Rivet Co. 
Chase Brass & Copper Co. 
Cherry Rivet Co. 
Chicago Rivet & Machine Co. 
Downs Smith Brass & Copper Co. , Inc. 
Independent Pneumat ic Tool Co. 
Manufacturers Screw Product 
Mid-Stat e Manufacturing Co. 
National Screw & Ma nufacturing Co. 
New England Screw Co. 
Reynolds Metals Co. 

SAFETY BELTS 

Air-Pa rts, Inc. 
Airchox Co., Div. of Joyce Avia tion 

Inc. 
Aircraft Appliance Corp. 
E . D. Bullard Co. 
General Scientific Equipment Co. 
Switlik Parachute Co. 

SCALES 

Acromark Co. 
Cox and Stevens Aircraft Corp. 

SEATS 

All American Aircraft Products, Inc. 
Kellett Aircraft Corp. 
Nukraft Manufacturing Co., Inc. 
T aylorcraft .Aviation Div., Detroit Air-

Craft Products, Inc. 
United States Plywood Corp. 
United Sta tes Rubber Co. 

SHIEL.D IN G 
(RADIO & IGNITION) 

Air-,Phields I nc. 
B. G. Corp. 
Boston Insulated Wire & Cable Co. 
Breeze Corporations, Inc. 
Electric Auto-Lite Co., Wire & Cable 

Div. 
General Electric Co. 
M enaugh-Dutterer Co. 
Packard Electric Div., General Motors 

Corp. 
Rockbestos Products Corp. 
Scintilla MagnetQ.J2L~., Bendix Avi

a tion Corp. 

Standa rd Aircra ft Equipment Co. 

SHOCK ABSORBERS 

Adel Precision P roducts Corp . 
Air-Pa rts , Inc. 
Clevela nd P neumatic T ool Co. 
Lipe-Rollway Corp. 
Lord Manufacturing Co. 
Pacific Aviation, I nc., Los Angeles Div. 
Preco I nc. 

SHOP EQUIPMENT 

Aurora Equipment Co. · 
Black & Decker M fg. Co. 
Boice-Crane Co. 
Connecticut P recision Ha rdware Co. 
Couse M anufacturing, Inc. 
General Scient ific Equipment Co. 
Ideal Commutator D resser Co. 
J acoel Cable Splicing E quipment Co. 
Lempco Products, Inc. 
Owatonna Tool Co. 
Skilsaw, Inc. 
Spencer & M orris 
Turner Brass Works 
United States Electrical_Tool Co. 

SPARK PLUGS 

AC Spark Plug Div., General Motors 
Corp. 

Air-Shields Inc. 
B. G. Corp. 
Champion Spark Plug Co. 
Edison-Splitdorf Corp. 
Scintilla Magneto Div., Bendix Avi
. ation Corp. 

Simmonds Aerocessori'es, Inc. 
Standard Oil Co. of New Jersey 

SPRINGS 

Air-Parts, Inc. 
Die Supply Co. 
Downs Smith Brass & Copper Co., Inc. 

STAMPINGS 

Ace M anufacturing Corp. 
Acromark Co. 
Adel Precision Products Corp., Hunt

ington Precision Products Div. 
Airchox Co., Div. of Joyce Avia tion 

Inc. 
All American Aircraft Products, Inc. 
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DIRECTORY 

(Stampings) Continued 
D . L. Auld Co. 
B. H . Aircraft Co., Inc. 
Buhl Manufacturing Co. 
Chase Brass & Copper Co. 
Colgate Aircraft Corp. 
Conco Engineering Works 
Connecticut Precision H a rdware Co. 
Dunkirk Die & Machine Works 
Feick Mfg. Co. , Div. of Detroit Air-

craft Products 
Gasket M anufacturing Co. 
L. F. Grammes & Sons, Inc. 
Guiberson 8orp. 
Hamilton Tool Co. 
Hollywood Tool & Die 
Jarvis Manufacturing Co. 
Kaiser Cargo, Inc., Fleetwings Div. 
Lempco Products, Inc. 
Liberty Aircraft Products Corp. 
Luscombe Airplane Corp. 
. Mercury Aircraft Inc. 
National Radiator Co. 
Poulsen & Nardon, Inc. 
Precision Products, Inc. 
Preco I nc. 
Reynolds Metals Co. 
Ryan Aeronautical Co. 
Solar Aircraft Co. 
Soss Manufacturing Co. 
Spartan Aircraft Co. 
Taylorcraft Aviation Div., Detroit Air-

Craft Products, Inc. 
Teicher Manufacturing Corp. 
Teleoptic Co. 
·Transue & Williams Steel Forging 

Corp. · 
United-Carr Fastener Corp. 
United Screw & Bolt Corp. 
Worcester Pressed Steel Co. 

STA ND S (EN G IN E , 
PROPELLER, 
S E RVIC I NG ) 

Air-Parts, Inc. 
Airquipment Co. 
Connecticut Precision Hardware Co. 
International Derrick & Equipment 

Co. 
Liberty Aircraft Products Corp. 

S TARTER S 

Air-Parts, Inc. 
Breeze Corporations, I nc. 

Eclipse-Pioneer Div., Bendix Aviation 
Corp. 

J ack & H eintz, Inc. 
Servair, Inc. 
Standard Aircraft Equipment Co. 
Westinghouse Electric Corp. 

SUB A SS ~MB L IE S 

Ace Manufacturing Corp. 
All American Aircraft Products , Inc. 
B. H. Aircraft Co. ; I nc. 
B-W Superchargers, Inc. 
Buhl Manufacturing Co. 
Colgate Aircraft Corp. 
Edo Aircraft Corp. 
Farmingdale Aircraftsmen Manufac

turing Corp. 
Feick Mfg. Co., Div. of Detroit Air-

craft Products 
Hardman Peck & Co . 
Kaiser Ca rgo, Inc., Fleetwings Div. 
Kellett Aircraft Corp. 
Ki lgen Aircraft Div. of The Kilgen 

Orga n Co. 
Liberty Aircraft Products Corp. 
Machine Products Div. , Armstrong 

Furnace Co. 
Mercury Aircraft Inc. 
National Radiator Co. 
Ryan Aeronautical Co. 
Skydyne, I nc . 
Taylorcraft Avia tion Div., Detroit Air

Craft Products, Inc. 

SUPERCHARGERS 

Benwood-Linze Co. 

C a bi n 

B-W Superchargers, I nc. 
Eclipse-Pioneer Div. , Bendix Aviation 

, Corp. 
General E lectric Co. 

Engine 

B-W Superchargers, I nc. 
Eclipse Pioneer D iv., Bendix Aviation 

Corp. 
General E lectric Co. 
T hompson Products, Inc. 

TAffKS 

American Plating R ack Co. 
B. H. Aircraft Co. , I nc. 



DIRECTORY 

For nineteen years, the Breeze Mark has been the mark of depend· 
ability, symbolizing engineering skill and quality workmanship 
in the design and manufacture of a diversified line of specialty 
items for the aviation industry. 

Proved through performance· in both peace and war ... used 
wherever aircraft fly ... you can depend upon these and other 
products built by Breeze to meet 
the most exa.cting specifications: 

Radio Ignition Shielding and B .E z· "E 
Shielding Harnesses, Electrical 
Connectors, Flexible Shielding 

Conduit and Fittings, Elevator and . h~~n~-~---' 1/1.-~. 
Rudder Tab Controls, " Cartridge (!)~, ,--~-~M 71u;. 
Engine Starters. 
•Manufactured under Coffman Po!ents, 
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(Tanks) Continued 
Bellanca Aircraft Corp. 
Chas. W . Carll Sons 
Colgate Aircraft Corp. 
Jarvis Manufacturing Co. . 
Kaiser Cargo, Inc., Fleetwings Div. 
Mercury Ai rcraft Inc. 
National R adiator Co. 
Poulsen & Nardon, Inc. 
Preco Inc. 
Sundrna rk Supply Co. 
Taylorcraft Aviation Div., Detroit Air

Craft Products, Inc. 
United States Rubber Co. 

TESTING & INSPECTION 
EQUIPMENT 

Airplane & Marine Inst ruments, Inc: 
American Aircraft Manufacturing Co 
American Machine and Metals, Inr 
B. G. Corp. 
Cambridge Instrument Co. , Inr 
Fischer & Porter Co. 
Gaertner Scientific Corp. 
Hickok Electrical Instrument Co. 
Industrial Sound Control 
Jack & Heintz, Inc. 
Jacoel Cable Splicing Equipment Co. 
Kellogg Switchboard & Supply Co. 

. McColpin-Christie Corp., Ltd. 
Magnaflux Corp. 
Meriam Instrument Co. 
Preco Inc. 
Rocky Mountain Steel Products, Inc. 
Scintilla Magneto Div., Bendix Avi-

ation Corp. 
Shallcross Mfg. Co. 
Sperry Gyroscope Co., Inc. 
Tak~ Corp. 
vVestern Gear Works 

TIRES & TUBES 

Air-Parts, Inc. 
General Tire & Rubber Co. 
Scott Aviation Corp. 
Servair, Inc. 
Standard Oil Co. of New Jersey 
United States Rubber Co. 

TOOLS 

Ace Manufacturing Corp. 
Acme Aluminum Alloys Inc. 
Agerstrand Corp. 
-Airquipment Co. 

All American Aircra ft Products, Inc. 
merica n Pla ting Rack Co. 

Armstrong Mfg. Co. 
E . C. Atkins a nd Co. 
Billings & Spencer Co. 
Black & Decker Co. 
Bridgeport Ha rd ware Mfg. Corp. 
Chase B rass & Copper Co. 1 

Cleveland Pneumatic Tool Co. 
Connecticut Precision Hardware Co. 
Cowles Tool Co. 
Davis & Thompson Co. 
Delloy M eta l Corp. 
E x-Cell-O Corp. 
Floorola Products , Inc. 
Gabb Manufacturing Co. 
Gammons-Hoaglund Co. 
Genesee T ool Co. 
Geometric Tool Co. 
Greenfield Tap & Die Corp. 
Hinsdale Manufacturing Co. 
Hollywood T ool & Die 
Ideal Commutator Dresser Co. 
Independent Pneumatic Tool Co. , 
J acoel Cable Splicing Equipment Co. 
Kennametal Inc. 
Merz Engineering Co. 
Metal & Tool Reconditioning Service 
National Acme 'Co. 
Nedco Co . 
Owatonna Tool Co. 
Paulson Tools Inc. 
Pioneer Engineering & M anufac tunng 

Co. 
R easor Manufacturing Co. 
Saxl Instrument Co. 
Sk ilsaw, Inc. 
Stevens Walden, Inc. 
Universal Moulded Products Corp. 
Utica Drop Forge & Tool Corp. 
Weldon Tool Co . . 

TRACTORS 

Caterpillar Tractor Co. 
W. F . Hebard & Co. 
Towmotor Corp. 

TRAINING DEVICES 

Abrams Instrument Corp. 
Airplane & Marine I nstruments, Inc. 
Byrne Doors, Inc. 
Cox and Stevens Aircraft Corp. 
Link Avia tion Devices, Inc. 
Specialties, Inc. 



DIRECTOR 

SERVING • . THROUGH SCIENCE 

UNITED STATES RUBBER COMPANY 
1230 Avenue of the Americas • Rockefeller Center • New York 20, N.Y. 
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TUBE BENDING 

Air-Parts, Inc. 
All American Aircraft Products, I nc. 
American Tube Bending Co., Inc. 
Aurora Equ,ipment Co. 
Colgate Aircraft Corp . 
Connecticut Precision H ardware Co. 
Farmingdale Aircraftsmen Manufac-

turing Corp. 
K aiser Cargo, I nc., Fleetwings Div. 
Keeney Manufacturing Co. 
Meyers Aircraft Co. 
National R adiator Co. 
P arker Appliance Co. 
T aylorcraft Aviation Div. , Detroit Air

Craft Products, I nc. 

TUBING 

Acadia Synthetic Products Div., West-
ern F elt Works 

Aluminum Co. of America 
Atlant ic India Rubber Works, I nc. 
Breeze Corporations, I nc. 
Chase Brass & Copper Co. 
Commercial Plastics Co. 
Downs Smith Brass & Copper Co., Inc. 
Eclipse-Pioneer Div ., Bendix Aviation 

Corp. 
Globe Steel Tubes Co. 
Irvington Varnish & Insulator Co. 
Miller Products Co., Inc. 
Resistoflex Corp. 
R eynolds M etals Co. 
Shenango-Penn Mold Co. 
Superior Tube Co. 
Timken Roller Bearing Co. 
United States Rubber Co. 
Winchester R epeating Arms Co., Div. 

Olin I ndustries I nc. 

TURRETS & PARTS 

Bellanca Aircraft Corp. 
General Electric Co. 
Kilgen Aircraft Di v. of The Kilgen 

Organ Co. 
Liberty Aircraft P roduct s Corp. 
Pitt sburgh Plate Glass Co. 
Sperry Gyroscope Co., Inc. 
Steel Products Engineering Co. 

UNIFORMS 

S. Appel & Co., Inc. 
Switlik Parachute Co. 

VALVES (CONTROL ) 

Adel P recision Products Corp. 
Aero Supply Mfg. Co. Inc. 
Aeronautical Manufacturing Corp . 
Air-Pa rts, I nc. 
B uckeye I ron & Brass Works 
D omest ic Ma nufacturing Co. 
Eclipse-Pioneer Div. , Bendix Avia t ion 

Corp. 
Kaiser Ca rgo, Inc., F leetwings Div . 
K enyon Instrument Co., Inc. 
Kohler Co. 
Liberty Aircraft P roducts Corp . 
Pac~fic Aviation , I nc., Los Angeles Div. 
Pacific D iv. , Bendix Aviation Corp. 
Pa rker Appliance Co. 
Puritan Compressed Gas Corp. 
R ohlm Manufacturing Co., I nc. 
Sax! I nstrument Co. 
Sciaky Bros. 
Scott Aviation Corp. 
U nited Aircraft P roducts, I nc. 
Vickers I nc. 
Wm. R. Whittaker, Ltd . 
Young R adiator Co. 

VENEERS 

D . L . Auld Co. 
United Sta tes P lywood Corp. 
Universal Moulded Products Corp. 

VENTILATING & AIR 
CONDITIONING 

EQUIPMENT 

American M achine and Metals, I nc. 
Anemostat Corp. of America 
Automatic E lectrical Devices Co. 
Curtis Manu facturing Co. 
Diehl Mfg. Co. 
General Elect ric Co. 
Pacific Scientific Co. 
Snapvent Co. 
United Sta tes Rubber Co. 
Vapor Car H eating Co. 
Westinghouse Electric Corp. 
Youn.g R adiator Co. 

VIBRATION DAMPERS 

Connecticut H ard Rubber Co. , Inc. 
General Tire & Rubber Co. 
Lord Manufacturing Co. 
United States Rubber Co. 
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A Micl'onaelel' nausl say, 110KAY11 ! 
An aluminum tube is subject to distortion in handling since it is in 

annealed s tate on part of its journey through our plant. Therefore, 

a micrometer is used to check the rounding of the beaded ends. 

If you want the kind of careful , precision tube bending in manu
facturing your product-intrust it to us! 

Write for informative bobklet, " Precision 111 Tube Bending," 

American Tube Bending Co., lnc .. A-1 Lawrence Street, New 
Haven (ll) , Conn. 

AMERICAN 
TUBE BENDING 
COMPANY, INC. 

PRECISION to aiu:l'aft standal'ds 
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DIRECT RY 

WELDING EQUIPMENT 

Chas. W. Carll Sons 
Champion Rivet Co. 
Couse Manufacturing, Inc. 
Delloy Metal Corp. 
General Electric Co. 
General Scientific Equipment Co. 
Gle'nn-Roberts Co. 
Hobart Brothers Co. 
Krembs & Co. 
P. R. Mallory & Co., Inc. 
Sciaky Bros. 
Solar Aircraft Co. 
Taylor-Winfield Corp. 
Western Mfg. Supply Co. 
Westinghouse E lectric Corp . 

WHEELS 

Air-Parts, Inc. 
Bendix Products Div., Bendix Aviation 

Corp. · 
General Tire & Rubber Co. 
Northrop Gaines, Inc. 
R apids-Standard Co., Inc. 
Scott Aviation Corp. 

WINDSHIELD WIPERS 

Marquette Metal Products Co. 
· Pacific Scientific Co. 

WIRE & CABLE 
ELECTRICAL 

Air-Pa rts , Inc. 
All American Aircra ft Products, Inc. 
Boston Insulated Wire & Cable Co. 
Champion Rivet Co. 
Chase Brass & Copper Co. 
Crescent Insula ted Wire & Cable Co. 
E lectric Auto-Lite Co. , Wire & Ca ble 

Div. 
General Electric Co. 
Kellogg Switchboard & Supply o. 
Okonite Co. 
Packard Electric Div. , General Motors 

Corp. 
R ockbestos Products Corp. 
J ohn A. Roebli ng's Sons Co. 
Standard Aircraft Equipment Co. 
United States Rubber Co. 

WIRE & CABLE 
MECHANICAL & 

FLEXIBLE SHAFTS 

Air-Parts, I nc. , 
All American Aircraft Products , I nc. 
Breeze Corporations , Inc. 
Kenyon I nstrument Co., Inc. 
Macwhyte Co. 
Rochester Ropes Inc. 
J ohn A. Roebling's Sons Co. 
Western M fg . Supply Co. 
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CRESCENT 
Insulated 

AIRCRAFT WIRES AND CABLES 

SYNTHOL Instrument and Control Wire 

IMPERIAL Portable Cords and Cables 

Radar and Signal Cables 

Underground Airport Light ar;~d Power Cable 

CRESCENT~ 
WIRE AND CABLE 0 

CRESCENT INSULATED WIRE & CABLE CO. 
· TRENTON, N. J. 



ALPHABETICAL DIRECTO R Y 
OF EQUIPMENT MANUFACTURERS 

AND SUPPLIERS OF B A SIC 
MATERIALS AND FABRICAT I'ONS 

A 

AC SPARK PLUG DIV., GENERAL MOTORS 
CORP., Flint 2, M ich. 

PERSONNEl,: G. Mann, Jr. , Pres. & Gen. Mgr.; 
C. W . Cn ck, V. Pres., Secy. & Treas. ; P. 
R hame, V. P res. ; L. W. Tobin , Prod. Mgr. ; 
W,. S. Isherwood, Sales Mgr. ; H. Wells , Pur. 
Drr. ; W:· E . Milner, Pers. Dir.; M . Gotthelf, 
Pu~ . Dir.; F. E . R ay, Ad ''· Mgr.; C. McKinley , 
Ch ref E n gr. 

ABRAMS INST;R,UMENT CORP., 
606 E . Shrawassee St., Lan sing J, Mich. 

P ERSONNEL : T. Abrams, Pres.; L. Abrams , V. 
Pr~s.; W. S. Kar r , Secy. & Gen . Mgr.; F. J . 
Wise, T reas.; A.M . Vill iard, Prod. Mgr.; J . E. 
Meyer, SaJes Mgr., _Pub. Dir. & Adv. Mgr.; 
L . E. Davrs, P ur. Dr~.; M. Stuart, Pers. Dir. ; 
H. L . Abrahamse, Chief Engr . 

ACADIA SYNTHETIC PRODUCTS DIV 
WESTERN FELT WORKS, ., 
4029-4135 Ogden Ave., Chicago 23, Ill. 

P ERSONNEL : H. Faurot , P res. ; H. Fau ro t, J r. , 
V. Pres.; J. A . Hessler, Secy. & Sales Mgr. ; 
W. S. Faurot , Treas. ; C. Devine Pur Dir · 
C. Veseley, P ers. Dir.; E. J , Healy: Adv·. Mg~: 

ACE M~ACTURING CORP., 
Ene Ave. & K St., Philad elphia 24, P a. 

P ERSONNEL: G. M. Jones, Pres.; D. Luke , 
Secy .; F. G. Long, Prod. Mgr.; E. C. I-IoeAich, 
Sa,les Mgr. & Adv. Mgr.; W. Schmucker, P ur. 
Dr~.; ] . Cranston , Pers. Dir. ; K. B. Connor 
Ch1ef Engr. • 

' ACME ALUMINUM ALLOYS INC 
232 N. Findlay S_t., Dayton , o',' 

P ERSONNEL: K . A. Stem, Pres.; G. H. Stein , 
V. r:>res. , Gen . Mgr. & Prod . Mgr. ; W . C. 
L ewis, Secy. & ~reas.; B . V(. Burroughs , Sales 
Mgr.; A,. F. Maish, P ur . Drr. ; R . H. Colburn, 
Pe~s. Dtr. ; E . D. Dot y, Pub. Dir. ; A. F , L eis , 
Chief E n gr . 

THE ACROMARK CO., 
90 Morrell St., Elizab eth 4, N. ]. 

P ERSONNEL: H . 0 . Bates, Pres. & Treas. · S. R . 
R osenberg , Secy . & Pers. Dir. ; W. A. Heine, 
Gen. Mgr. ; A. W . Mu rdoch, Prod. Mgr.· H . 
K a rsten, Sales Mgr. ;_ D . M. Shilo , Pur. Dir. ; 
A . D. ~ates, P ub . Drr. ; H . Ba t es, Adv. Mgr. ; 
W. Hem e, J r ., Chief E ngr. 

ADEL PRECISION PRODUCTS CORP., 
10777 Van Owen St ., Burbank, Calif. 

P ERSONNE L: W. A . DeRidder, Pres. ; R. D. 
Cavanaugh, V. Pres. & Treas. ; G. S. Gillespie, 
Secy. & Compt. ; D . A. Schlosser, P rod. Mgr. ; 
]. S. Garraway, Sales Mgr. · S. Preshq, P ur. 
lJir.; K. Gleed, Pers. Dir.j .c. W . Pohlm<rnn, 
Adv, Mgr.; J, W. Kelly, Cwef Engr . 

038 

ADEL PRECISIO N PRODUCTS CORP., 
H UNTINGTON PRECISIO N P ROD
UCTS DIV., 1444 Washington Ave. , 
H unt ington, W . Va. 

PE~so:-;NEL: W . A. DeRidder, Pres ) R. S. 
El!tnwood, V. Pres. & Gen . Mgr.; 0. ''. Kunz , 
Secy.; G. S. Gillespie , Treas. ; A. M. Sta rling , 
Prod. Mgr.i.J. . 1-I. Bourdon, Sa les Mgr. ; C .. C. 
Cole, Pur. u rr.; W . ,V, Goodw rn , Pers . Drr.; 
R. D. T errell , Chief Engr. 

ADVAN CE ALUMIN UM CASTINGS CORP., 
2742 W. 36th PI., Chicago 32, Ill. 

PERSON:-;EL : R . W. Wilson, Pres.; N. Shoan , 
V. Pres. & Trcas . ; G . L. Hefner, Secy.: E. G. 
Grundstrom, Factory Mgr. · A. J . Peterson, 
Sales Mgr.; G . J . R ies , Pur. Dir.; fl . H. Brand, 
Chief Engr. 

ADVANCE PUMP CO., 
Ninth & Parker Sts., Berkeley 2, Calif. 

PERSONNEL : J. N. Gilma n. Exec. Mgr. ; I. C. 
George, Secy. & Treas. ; R. W. Sears, Asst. 
Mgr. b· G. D. Mekeel, Sales Mgr.; D. M. Kysh , 
Pur. rr. 

AERIAL PRODUCTS INC., M errick, L. I. 
PERSONNEL: M. D\vyer, Pres., Gen . Mgr. & 
Sales Mgr.; A. P. Brown, V. Pres. & Treas. ; 
M. L . Lonergan, Secy.; ] . A. Hewlett, Pur. 
Dir.; F, H argreaves, Pers. Dir.; P. Murphy, 
Pub. D rr. ; I-1. Wngley , Jr., Adv. Mgr.; J, N. 
Kelty , Chief Engr. 

AERO-COUPLING CORP., 
1051 N. H ollywood Way, Burbank, Calif. 

PERSONNE L: I-I. M . Davis, Pres.; A. Burckle, 
V. Pres.,; G. E. Farmer, V. Pres., Gen . l'vi gr. & 
Pers. Drr.; G. G. Bell, Secy. , Treas. & Prod. 
Mgr. ; C. E. McCuan , Sale~ Mgr.A.· A. vVard , 
Pur. D rr.; D. H lll , Pub. Drr. & dv. Mgr.; 
S. C. Christman, Chief Engr. 

AERO SUPPLY M FG. CO., INC., 
611 W . M ain St., Corry, P a . 

PERSONNEL: S. J, Irvine, Pres. & Gen. Mgr. ; 
L . E. Graham, V. Pres., Secy. '& Treas. ; F. H. 
Cameron, P rod. Mgr.; H . W. J ewell , Pur. Dir.· 
L . B. Rh mes, Pers. Dir .; G. T. Downey, Chiel 
Engr . 

AERONAUTICAL MANUFACTURING 
CORP., 
377 Fourth St., Niagara Falls, N. Y. 

P ERSONNEL: A. M. Patterson, P res. & Chief 
Engr. ; G. C. Butler, V. P res., Gen. Mgr. & 
Sales .Mgr. ; J .D. Rumsey, Secy. & P rod. Mgr.; 
M. T. Patterson, Treas. ; J. ] . Falbey, P ur. 
Drr.; N. J . MacDonald, Pers. Dir. 

AERONAUTICAL SERVICES, INC., 
2206 W jsconsin Ave,, N. W ., Washing
ton 7, D. C. 

AEROPRODUCTS DIV., GENER.AJ.; MO-
TORS. COR?·l . _ . 
Munlctpal Atrport, Dayton 1, o, 
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AEROQUIP CORPORATION 

AI RQUIPMENT CO.-"AEROSTANDS" 

AMER ICAN BOSCH CORP . 

AMER ICAN CHAIN AN D CAB LE CO., INC. 

CHAM PION SPARK PLUG COMPANY 

ELECTRIC AUTO-LITE COMPANY 

ELECTRI C STORAGE BATTERY CO. " EXIDE" 

FAF NIR BEARINGS, INC. 

GE N ERAL ELECTRIC COMPANY 

LITTELFUS E, INCORPORATED 

MARVEL-SCHEBLER CARB URETOR DIV., 
BORG-WARN ER CORP. 

M-R-C BEAR INGS SERVICE CO. 

NORMA-HOFFMA N N BEAR INGS CORP. 

PACKAR D ELECTRIC DI VISIO N, 
GE NERAL MOTORS CORP. 

TI MK EN ROLLER BEARING CO. 

TUNG-SOL LAMP WORKS 

THE WEATHERHEAD COMPAN Y 

JOSEPH WEIDENHOFF, INC. 

~ea4l~ta&ler:~ 

/cr: 
ADEL CLAMPS 

BATTERIES 

BEARINGS
BALL, NEEDLE, 

& ROLLER 

CARBURETORS 
AND 

FUEL PUMPS 

CONTROL CABLE 
AND PULLEYS 

ELECTRICAL 
CABLE, WIRE, 

CONDUIT, 
TERMINALS 

FASTENERS
CAMLOC, CHI
CAGO, DILL, 

DZUS, SHAK E
PROOF, U. ' !TED 

CARR 

FUSES, SWITCHES, 
CIRCUIT BREAKERS 

HOSE ASSEMBLI ES, 
FITTIN GS, CLAMPS 

HYDRAULI C 
TUBING, F ITTINGS, 

ASSEMBL IES 

LIGHT S 

MAGNETOS AN D 
GENERATORS 

PARKER VALVES 
AND FITTINGS 

S PARK PLUGS, 
E LBOWS, SLEEVES 

COMPLETE ST OCK 
"AN" HARDWARE, 

ACCESSORIES 
AND PARTS 

DURHAM AIRCRAFT SERVICE, Inc. 
Northern Blvd. at Prince St., Flushing, New York 
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AGAWAM AIRCRAFT PRODUCTS, INC., 
Sag !=a rbor, N.Y. 

PER SONNEL: A. P. Loenin g. Pres . ; L . B. Wa r
ren, Secy.; G. A. Dippel. Gen. Mg r. ; A. M . 
Butts , Pur. Dir. 

AGERSTRAND CORP., 
1823-29 Commerce St., Muskegon, 
Mich. 

PER~ON N EL: C. F . Ager~tra nd, Pres. , Treas . 
& Gen N.g r.; F. E. Agerstra nd. V. Pres. & 
Prod. 1\l gr.; E. E . Age rstrand, Secy. ; C . F. 
·av in, Sales Mg r. ; G. 'I horn ton . Pur. Dir. ; 

W. W. Anderson. Pers . I: ir. ; j . P. layto r . Adv . 
Mg r.; R. ]. Lundwall. Ch ief Engr. 

AIR COMMUNICATIONS, lKC., 
1632-38 CP.ntral , K an sas City, Mo. 

PER ·oN NEL: H . S. ole, Pres . ; M . J . Elli s , V. 
Pres. , 'lreas. & Gen. Mg r. ; D. Kassin, Secy. ; 

·. C. Yontz, Prod . Mg r. ; R . M. v iley , Sales 
M gr., Pub . Dir. & Adv . Mg r. ; E. R. Ca ldwell , 
Pur. D ir. & Chief E ng r.; F. C. Woolridge, Pcrs. 
Dir. 

AIR-MAZE CORP., 
5200 H a rva rd Ave., Cleveland 5, 0. 

P ERSONNEL: A. E . Schaa f, Pres. ; 0. H. Schaaf , 
V. Pres. & Gen . Mg r. ; L. M . Henton, Secy. & 
Per~ . Dir .; H. H. Schaa f, Trens. ; P. C . Hunger
fo rd, P rod. Mgr.; ] . D. Grat iot, Sales Mgr. ; 
G. H. Leckey. Pur Dir . ; C . lVl. McDonn!d, Jr., 
Pub. Dir & Adv . Mgr.; G. l\1 . Walton, C hief 
Engr . 

AIR-FARTS, INC., 
723 Sonora Ave., G!en:lale 1, Ca lif. 

PERSON~E r. : W. B. Hawkins , Pr~S-j G. R . l~ i!l, 
V. Pres. , A. C. Harvey. ~ecy . ; :-.:. K . Hawktns, 
Treas., C . K . W tclmer, bxpC'I't Mgr . 

AIR-SHIELDS INC., 
County Line Rd ., H a tboro, P a. 

P ERSONNEL: S. Y. Gibbon, Pres.; J. B. Mc
Pherson V. Pres. & Secy. ; B. C. Grieb, Treas. 
& Gen. Mg r.; J. E. Lewis , Prod. Mgr.; E. R. 
March , Sales Mgr. 

AIRADIO, INC. , M elrose Ave. & Barry PI 
Stamford, Conn. ., 

PERSONNEL: J. B. Cobra in, Pres . & Treas. ; 
J. E. Sullivan , V. Pres . & Gen . M gr.; E C 
Timmermann, Secy. ; W. L. Gustavson, Co~m: 
Mgr. ; A . E . Callum , Pur. D ir.; D. S. Basim, 
Engrg. & Research Dir. ' " 

AIRCHOX CO., DJV. OF JOYCE AVIATION 
INC., 8 S. Mi~higan Ave., Chicago 3, Ill. 

PER~ONNRt.: G. L . Chapman, V. Pres . ; L. M. 
Lewis, Secy.; E . A. J oyce, Treas. & Gen. Mgr. ; 
L .. Van Meter , Prod. Mgr.; E . C. J oyce, Pur. 
Dtr.; ]. J . Maskey , Chtef Engr. 

AIRCRAFT APPLIANCE CORP., 
23 1 S. La Salle St., Chicago 4, Ill. 

P ERSONNBJ.: D. R. Brown, Pres . ; E. U. Brown 
V. Pres.; M. Sat terwhite, Secy. & Treas. ; L . M : 
Major, Prod. Mgr .; G. E. Becker, Sales Mgr. 

AIRCRAFT INDICATORS CO., 
742 S. Cooper St., Memphis 4, T enn. 

PBRSONNI': L: H . L . McPherson , Pres. 

AIRCRAFT-MARINE PRODUCTS, INC., 
1523 N. Fourth ~t. , Harrisburg, Pq.. 

PBRSONNBL: U. A. Whttaker , Pres. & Treas · 
G. E . Walker, V. Pres., Sales Mgr. & Ad~: 
Mgr.; C. J. F redricksen, Secy. ; E . G. Young · 
Prod . Mgr. ; W. M . Colestock, Pur. Dir. · R: 
Szuka la , Pers. Dir. ; V. E . Carlson, Chief E~g;. 

AIRCRAFT RADIO CORP., Boonton, N. ]. 
P ERSONNEL: L. M. Hull, Pres.; F. H . Drake 
V . Pres. & Chief Engr .; P . 0. Farnham, v: 
Pres .; K. C. )3lack, Sales Mgr.; H. M. K ings
land, Pur. D1r.; K. F. K ellerman, Adv. Mgr. 

AIRCRAFT STANDARD PARTS CO. , I NC., 
17ll-19th Ave. , Rockford, Ill. 

PERSONNEL: P . M. Ster.henson . P res. & Gen . 
Mgr.; 0 . H . Payn e , V. [ r('s. ; ]. C. R ead , ecy. ; 
P. L . Hill, Treas. ; J .. C . And rew, Sales i\l gr. & 
Adv. Mgr.; K. A . f-ltll, Chtef E ngr. 

AIRPATH INSTRUMENT CO., 
Lambert Field, S t. Louis , Mo. 

PERSON NEL:]. 0 . Phe lps , Pres . & Treas. ; G . W . 
Cottrill, V. Pres . & Secy~ B. Carte r , Gen. i\l g r. ; 
R . Wassell, Sales M gr . ; JJ. Vogelsang, Pur. Dtr. 

AIRPLANE & MARINE INSTRUMENTS, 
INC., Clearfie ld , P a. 

PER SO:-<N EL: T. W. Stemmler, Pres. ; E. S. 
Little, V. P res.;\\. F. Diehl, V. Pres.-Engrg . ; 
W. 'etherwood, Secy. & Treas.; H . R . An nis . 
P rod . M gr . ; I. C. Edmunds, Pur. Dir.; !. A. 
Curley, Pers. Dir. 

AIRQUIPMENT CO ., 
IS E . Verdugo Ave. , Bu.rba.nk, Calif. 

PERSOKNEL : H . E. Ryker, Pres. ; C. P. T urner, 
V . Pres. & Gen . . i\ll g r.; . L. Smith, \ . Pres. & 
Asst . Treas.; H. W Steinberger, V. Pres. & 
Prod. M gr.; ]. S. Spence, Secy. 

ALL AMERICAN AIRCRAFT PRODUCTS, 
INC., 1350 E. Anaheim St., Long Beach 
4, Ca lif. 

PER ONNE J. : E . Ad ler, Jr., Pre~ .. Pub. Dir. & 
Adv. Mgr.; G. R . Adler, V. Pres. , Secy. & Gen . 
Mg r.; P. E. Graham , Treas. & Pers. Dir.; F . J . 
F a rquhar, Prod. Mg r:)_ J . G. Sta lnaker , Sales 
M gr . & Pur. Dtr. ; R . 1.... . Adler, Chtef Eng r. 

ALLISON DIV., GENERAL MOTORS 
CORP., P .O. Box 894, Indianapoli s, 
Ind. 

PERSONNE L: E. B. Newill. Gen . Mg r. ; R . . 
Galt , Gen . Sa les Mgr. ; R .- E . Settle , Mg r., 
Pu r. & Materia l Control; K. H. Hoffman. 
Pers. Dir.; R . C . Fleming , P ub. Rei. Dir.; 
R . M. H azen, Chief Engr. 

ALLITE MFG. CO., 
' 5732 Duarte St., Los Angeles 11, Ca lif. 

PERSONNEL: W. Schrader, H. Porner, Partners ; 
W . Schrader , Gen. M gr.; E. F. Badha m, Pur. 
Dir.; T. B. Linton, Chief En gr. 

ALUMINUM COMPANY OF AMERICA, 
801 Gulf Bldg., Pittsburgh 19, P a. 

AMERICAN AIRCRAFT MANUFACTURING 
CO., 1517 E. Third St., D ay ton, 0 . 

PlmSONNE L: R. A. iekamp, Pres. & Gen . 
Mgr .; D. L . Mills, V . Pres.; V. A. iekamp . 
Secy . ; I. E. Potter, Treas. ; S.D. Mill s, Works 
Mgr.; W. G . Hapner, Sales Mgr.; ]. M. Barbe r, 
Pur. Dir. ; E. A. F lynn, P ers . Dir. ; F. H ase n
stab, Adv. Mgr.; P . B . Burrus , E. R . Mar tin, 
Chief Engrs. 

AMERICAN AIRPORT EQUIPMENT CO., 
5958-60 Washington Blvd., Chicago, Ill. 

PERSONNEL: G. F. Kelly, Gen . Mgr. 

AMERICAN BOSCH CORP., 
3664 Main St., Springfield 7, M ass. 

PERSONNEL: D. P . Hess, Pres .; F . N. Perry, 
V. Pres.-Sales; ] . R. Holden , Secy. & Treas. ; 
W. W. Baker, P rod. Mgr. ; F. Maier, Mgr., 
Order Contract Div. ; F. ]. M ackey, Mgr~ . 
Service Sa les Div. ; W . T . B arton, Pur. Dir.; 
H. J . McCormack, Pers. Dir.· R . ] . Alden, 
Pub. Dir. & Adv. Mgr.; B . L eeffler , C!iief Engr. 

AMERICAN CHEMICAL PAINT CO., 
Ambler, Pa. -
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ALCOA ALUMINUM 
The metal that flies best 

The oirc.roft industry and Alcoa grew up tog e ther. Eve r since that first 

historic flight at Kitty Hawk, North Carolina, Alcoa engineers hove 

worked hand in glove with th e men of aviation. As new designs in 

all-metal planes were developed, new Alcoa Aluminum alloys were 

developed to keep pace with them-aluminum alloys that hod behind 

them more years of experience than could be found anywhere else. 

ALUMINUM COMPANY OF AMERICA, 801 Gulf Bldg ., Pittsburgh 19, Po. 

lfLC011 
, &11@@& FIRST IN ALUMINUM "" 

Protection for Metal Surfaces 
ALODINE-

A chemi cal fo r coating aluminum. The process Is simple and 
n on-electrolyt ic; sealing is elimina ted. Alodizing provides excel
lent r esis tan ce to corros ion on bot h pa inted and unpa inted sur
faces. 

DEOXIDINE-
Efficient chemical cleaners tha t remove oil , grease and rust; and 
condi t ion t he m eta l su rface C01"r ect l y fo r pa inting. 

KEMICK-
A heat-resis ting pa int designed for use on hot surfaces that would 
destroy ordi~ary finish es. · 

SPRAY-GRANODIZING-
A p rocess that creates a smooth, protective zinc-phospha te coating 
on steel, and thus insures a durable organic finish of high lustre. 

THERMOIL-GRANODINE-
A compound that produces a dense, crystalline coating of iron 
and m anganese phosphates on steel and iron. When oiled , this 
coating retards corrosion and reduces weat· on friction surfaces. 

ltlanufacturers of Inhibitors and M e tal Working Ghem.icals 

,__AMERICAN 
AMBLER 

PAINT CO._-' 
PENNA. 
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AMERICAN HAIR & FELT CO., 
1828 M e rcha ndise M art, Chicago 54, Ill. 

PERSONN EL: N. S. McKay, Pres .; L . C. Scott , 
V. Pres. ; W . S. Ada m s, Sa les M gr. ; \V. A. 
Busch, Pur. Dir.; C. A. Conrad , Ad v. Mgr. 

AMERICAN FLANGE & MANUFACTUR-
ING CO ., INC ., 30 Rockefeller Plaza, 
N ew York 20, N . Y. 

P ERSONN EL: R. L . Parish , Pres . ; F . "\V. Sam ple, 
V. P res .; J. Mye rs . Secy. & Ge n. Mg r. 

AMERICAN MACHINE & METALS, INC., 
E ast Moline , 111. 

PERSONN EL: P . G. M u mfo rd , Pres .; J . C . Va n
d er Pyl , Exec. V. Pres . & Gen . M gr. ; W. 
Mendell, V. P res . & Gen . Sa les l\•!gr . ; J . B. 
Hoffman, Secy . ; H . T . McMeeki n, Treas.; iV. S. 
L uci, Prod. Mg r. ; S. H . Dekker, Pur. D ir. ; 
H. L . Grosvenor , Per~. Dir.; C. P. H eba rd , 
Sa les Promot ion Mgr.; R. W . Denma n , Adv. 
M~r. ; E. L. M iller , C hic' E n gr. 

" AMERICAN OIL & SUPPLY CO., 
238 Wilson Ave., Newark 5, N. J . 

PERSONN EL: V'.' . Ulrich, Pres . ; H. A. Dwye r, 
V. Pres. & Secy:.; E. F. Hoffmann, V. Pres. & 
Treas.; F .. M. K err, Prod . Mgr.: L . W . ~chrei
hofer . Sa les Mgr. ; W . M. H offma nn, Pur. Dir.; 
F. T angreti, P ers . Dir. 

AMERICAN PAULIN SYSTEM, 
1847 S . Flower St., Los Ange les 15, Ca lif. 

PERSOKN EL : A. F. Mun t~ r . Pres., Treas . & 
Ge n . M gr.; D. E. Copple , V. Pres . & Prod . 
Mgr. ; C. J. Petrov ich , Secy . 

AMERICAN PLATING RACK CO., 
630 P arkview, D etroit 14, Mich. 

P ERSONNEl:: D. W. Dyer, Pres. & Gen. Mg r. ; 
L . E . Har11s, Secy . & Treas. ; D. Ma r ti n , Chief 
En gr. 

AMERICAN SCREW CO. , 
21 Stevens St., Provid ence 1, R . I. 

PERSONN EL: E. E . Clark, Pres . & Gen. Mg r. ; 
V. J. Roddy , V. Pres. ; C . 0. Drayton , V. P res .
Sales; J. H . Doherty , Secy. ; E. W. La ne, 
Treas .; A. McT ague, P rod. M gr.; W . A . 
Smedley, P u r. D ir.; J . A . Beau rega rd , P e rs. 
D1r. ; H . Mayoh , Pub. Di r . & Adv. Mgr. ; C . 
Oroa rk, Chief E n gr. 

AMERICAN TRANSFORMER CO., 
178 Emmet St., Newark 5, N. ]. 

P ERSON NEL: T . M . H un ter, Pres. & T reas .; 
S. F . Marvin, Exec. V. Pres. ; A. A. Emlen, 
W . Garlick , J r., V. Pres. ; J . M . Wollmer , Secy. 
& Controller ; R . B. Cook, Asst. Secy. ; I. B . 
W at t s, Semor Commercia l En gr.; J . F . H a rris, 
Ch ief Design E n gr.; E . H . Ba rd , Pur. Mg r. ; 
G . G. Felt, Adv . Mgr. 

A~ERICAN TUBE BENDING CO. INC., 
5 Lawrence St., New Haven 11, Conn. 

P ERSONNEL: H . W . J ones, Jr ., P res ., T reas. & 
Gen. Mgr.; F . B . Kingsbury , V . Pres., Sales 
Mgr., Pub. Dir. & Adv. Mgr. ; E . L . W ulf, 
Secy. ; J?. F . Bradley, P rod. Mgr. ; A . F.Cewe, 
Pur. D1r. ; R . H. H a n abury , P ers . D1r.; E. 
Shove , Chief Engr. 

ANDERSON Dill CASTING & ENGINEER
ING CORP., 1000 E. 60th St., Los 
Angeles 1, Calif. 

PERSONNEL: E. Anderson , Pres . & T reas.; C. 
H. Williams, V. Pres. & Pur. D ir . ; B . M. 
Barrett, Secy.; W. Kaiser , P rod . Mgr.; E . L . 
Smith , Sales M gr. 

ANEMOSTAT CORP . OF AMERICA, 
10 E . 39th St., N ew York 16, N . Y. 

P ERSONNEL : A. Rust-Oppenheim , Pres.; F. ]. 
K urth , V. P res . ; J. C. Anderer , T reas . ; ] . B . 
Hewett, Sales Mgr.; ] . W. M olitor, Adv . Mgr. ; • 
F . Honerkamp, Chief E n gr . 

S . APPEL & CO ., INC., 
18 Fulton St., N ew York 7, N . Y. 

P ERSO :-I NEL: G. I. Appel , P res. ; E. l\1. Bern
st ein , Secy.; H. H oneystein, T reas. 

ARE NS CONTROLS, INC., 
2253 S . Hals ted S t. , Chicago 8, TIL 

P ERSON NE L: C . Norto n, P res .. T reas. & Gen. 
Mg r.; P . H ooker , V . Pres. , Secy. , Sales l\ !g r. 
& Ad v . M g_r, ; D . Straw, P rod. M g r. ;_ E . San
ders , Pur. D1r. ; P . Schwa r tz , Pe rs . D1r. 

ARIENS CO., Brillion, Wise. 
P ERSONNEL: H. Ariens , Pres . ; M . S. Ari ens , 
V. P res. & Chief E11gr . ; L . H . Ariens , T reas. 
& Pur. D ir . ; C . !. W ilson . Sales Mg r. 

THE ARMSTRONG MFG. CO ., 
303 Knowlton St., Bridge port 8, Conn. 

P ERSONNEL: B . !. Ashmun, P res . & Gen . Mg r.; 
H . S. Ashmun, V. P res. , Sa les M gr. & Adv . 
M gr.; F. S . Ash mun , Secy . & Trcas. ; C . C. 
Armstrong , Asst. Secy. & P ub. Dt r . .i._ H . E . 
Nelson , P rod . M g r.; ] . O'Sha ko , Pur. uir. 

E. C. ATKINS & CO., 
402 S. Illinois St., Indiana poli s 9, lnd . 

P ERSONNEL: E . C. Atk ins , Pres. & Ge n . M gr . ; 
K . W . Atkins , 1s t V. Pres. & Gen. Sa les Mgr. ; 
D . H. Potter, Secy. & T reas.; F . Miller, Prod . 
M g r.; M . M. Poole, P u r . D 1r.; C . . E. Wood , 
P ers. D ir.; M. W . Dallas, Pub. D1r. & Adv. 
M gr .; D . E. Gommerl. Chief Engr. 

ATLANTIC INDIA RUBBER WORKS, INC., 
1453 W. Van Buren St., Chicago 7, Ill. 

ATLAS PRESS CO., 1811 N. Pitcher St., 
Kala mazoo lJD, Mich. 

ProRSONNE L: ]. H . Penn im a n , Pre~ . ; A. R . 
E ichelbcrg , Secy. & T reas . ; ] . G . Collm s , P rod . 
M gr.; G. C . Nancarrow •. Sale~ Mg r. & Adv. 
M gr.; H . ] . Steele, P ur. D tr.; H . E . Musselman , 
Ch ief E ngr. 

THE D. L. AULD CO., 
Fifth Ave. & Fifth St., Columbus 1, 0 . 

P ER<;ON NEL: S. G. Brooks , P res. & Gen . M gr.; 
H. E . Auld , V. Pres . & Secy . · C. R . K immel, 
V. Pres. & T reas . ; F . W . Heiser, Supt. ; B . 
Lucas , P u r . D ir. 

AURORA EQUIPMENT CO., 
422 Cleveland Ave., Aurora , Ill. 

PERSONNEL: ] . C. Dunha m , P res. , Gen . M gr. 
& Adv . Mgr. ; F . D. Keck, V . P res . & Treas . ; 
M . L . D un ham, Secy . ; A. F a uth, Prod . Mgr. 
& Chief E n gr. 

AUTOMATIC ELECTRICAL DEVICES CO ., 
324 E. Third St. , Cincinnati 2, 0. 

PERSONNEL: C. D. Blincoe, P res. & Sales M g r.; 
R. Ly man grover, T reas. & Prod . Mgr.; R. 
Goshorn, Chief E;ngr. 

AVONDALE CHEMICAL CO., 
1030 N. Cleveland Ave., Chicago 10, Ill. 

PERSONNEL: H. N . Limback, Pres. & Sales 
Mgr. ; P . K a nia , Prod. M gr. ; E . M. Limbach, 
Chief Engr. 

B. 

THE B G CORP., 
136 W. 52nd St., New York 19, N. Y. 

P ERSONNEL: R . Goldsmith, P res. & T reas. ; L . 
Goldsmith, V. P res. ; T . S. Mack, Secy. 
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CLARK 
Portable Electric 

DRILLS 
. 

s1nce 1892 

For continuous heavy duty production in Industrial Plants

particularly adaptable to work in Airplane Factories, Tool and 

Die Shops. E xtremely compact-light weight-perfect balance. 

Sole Export 
Distributor: 

TIME SAVERS 
by C-B TOOL CO. 

Metal Shrinker: Handles m e tals of .016" 

to .05 1" . S hri nks a ng les up to 1" w ide 

a nd to a ra dius as sm all as 3". 

==~ 
Rivet Cutter: Provides a quick , easy 
m ethod fo r " s izing" r ivets, bolts , screw s , 
cotter p in s , e tc. 

Metal" Cutter "Royal Clipper" : A tta ch

m ent for portable drill. L~aves a 

Cuts averag e 

shee t m etal up to .040" with ease. 

EDWIN D. ALLMENDINGER 
15 Moore Street, New York 4, N. Y. 
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B. H. AIRCRAFT CO., INC. , 
27-01 Bridge Plaza N ., Lon g I sland Ci ty, 
N.Y. 

P ERSONNEL : S. J . Baum, Pres. ; S. A . Baum , 
V. Pres. ; D . F . Baum, V. Pres . & Secy ; E . F . 
D evoy, Treas. ; G. A . Sch wobel, Prod. Mgr. 

B-W SUPERCHARGERS, INC. , 
3420 W . Cap itol Dr., Milwaukee 9, W ise. 

P ERSONNE L.: R . J . Minsha ll , Pres. ; K . F reck , 
T reas . ; J . P . Stewar t, Gen . Mgr. ; P . W. 
Brannon, Prod . Mgr. ; D. A . Sutherl anc\ , Sales 
Mgr. ; E . W . Wasielewski, Chief Engr. 

BALCRANK INC., 
D isney St., Cincinnati 9, 0 . 

P ERSONNE L. : C. M . Doiseau, Pres.; R . P . F ield , 
K . S. Clap{>. V. Pres.; J. B . Frech , Secy. & 
T reas.; H . Gest , Prod Mgr. ; R. P . Summers, 
Sales Mgr. ; R . T . H ayes. Pu r. Dir. ; H . A . 
Lange, Adv. Mgr. ; F . Woe !fer , Chief En gr. 

REX BASSETT, I NC. , 
311 N. W . First Ave., Fort Lauderdale, 
F la. 

P ERSONNEL: R . Basse tt, Jr., Pres., Gen Mgr. 
& Sales Mgr.; M . E. Bassett, V. Pres. ; R . 
Bassett. Sr., Secy., Treas. & Pur. Di:.; J. T. 
Clark, Prod. Mgr. ; J . P earson, Pers. Di r.; A . 
K.:il, Pub . Dir. & Adv. Mgr. ; W . I. Bohlen 
Chief Engr. ' 

BEE CH' AffiCRAFT CORP. 
Wichita 1, Kans. 

BEHR-MANNING CORP., 
P ·. 0. Drawer 808, Troy, N.Y. 

P ERSON NEL: F . E . Gallagh er, P res. ; E. C . 
Schach~. V . P res. & P rod. Mgr. ; H . S . Turner , 
Secy.; f. Green , Treas. -0~-L M . Elliot, Sa les 
M_gr . ; S. A. Barr, f'u r. tr :..i. F . Green, Pers. 
Dtr. ; E . Chamberlam, Pub. u ir. & Adv. Mgr. ; 
J . 0 . Amstuz, Chief Engr. 

BEI;DEN MANUFACTURING CO., 
P . 0 . Box 5070A, Chicago 80, Ill. 

P ERSONNEL.: W . Jacobs, Pres · C . S. Craigmi le , 
Exec. V . P res. ; H. W. Clough, V. P res ; A. 
Beutler, Secy. ; A . L . Wanner, Treas. ; G. Lang
ford, Prod. Mgr. 

THE BELL CO. INC., 
411- 15 N. Wolcott, Chicago, Dl. 

BELLANCA AIRCRAFT CORP., 
New Castle, D el. 

PERSONNEL.: G. M. Bellanca, Pres. & Gen . 
Mgr . ; I. I. Islamoff, H . N . H aut , V. P res. , A . F. 
Haiduck, V. Pres. & P rod. Mgr. ; H . L . Thomp
son, Secy. ; M. L . Fran k, Asst . Treas.; H . A. 

· Hershfield, J r ., Sales Mgr. ; R . F. W right, Pur. 
D ir.; R . J. King , Pers. Dir. ; B. J . Sa lvfldori, 
E xec. Engr. 

BELMONT RADIO CORP., 
5921 W. Dick ens Ave., Chicago 39, Ill. . 

PERSONN BL : L . K. Marshall, P res. ; H . C. 
Matt es, Exec. V . Pres. ; D . L . Trouant, Secy.; 
J . Robertson, Treas. ; C. M .. Hofman, Sa les 
Mgr . ; G . Ne~auser, P.ur. Dtr. ; R , Schwert
feger, Pers. Dtr .; R . Rtce, Pub . D tr.; K . W. 
Sickinger, Adv . Mgr. · 

BENDIX AVIATION CORP., 
1104 Fisher Bldg., D etroit, M ich. 
30Rockefeller Plaza, N ew York 20, N. Y. 
401 Bendix Dr., South Bend 20, Ind. 

P ER'>ONNEL.: E. R . Breech, P res.; C. Marcus, 
-v. P res.-Engrg. ; M . P . Ferguson, R . P. Lansing, 

P. N icholls , A, . E . R aabe, V. P res. & Group 
Executive.;:_~ R. T. Hurley, V. Pres .-Mfg . ~fl. A. 
Kucher, vv. L. McGrath, V. Pres .; .tl . A . 
Ga ssner, Secy. ; W. H. Houghton, Treas.; C. 
Iill!mllel, Compt.; I,.. A. Hylan!i. Ellec. E ngr. 

Divis ions 
BENDIX AVIATION RESEARCH LABORA

T ORIES, D etroit 1, Mien. 
A. A. K ucher. Dir. 

BENDIX AVIATION WEST COAST SALES 
& SERVICE, N. HoUy-,-;ood , Calif. 

P . Nicholls , Gen. Mgr. · R . C. F uller, Sales Mg r. 

BENDIX I NTERNATIO NAL DIV. , 
N ew York 20, N. Y. 

C. T . Zao ral, Gen . Mgr. 

BENDIX PRODUCTS DIV., 
South Bend 20, Ind. 

G. E. Stoll . Asst . Gen. Mgr. ; R . C. Allen , Sa les 
Mgr -Au tomotive Carbs._;_ J . R . Cautley. Sa les 
Mgr.-Aircraft La nd ing_ v ear ; T . A. Kreuser, 
Service Sales Mp- r. : C. D Manha rt , Sales Mgr.
Aircraft Carbs. ; G. E . Bcri n!jer. Ch ief Engr.
Shock Stru ts; W. H . Dubo1s , Chief Engr .
Ai rcra ft Wheels & Brakes ; B. E. House, Chief 
Engr.-Automotive Brake ; F. V Kuzmitz . Ch ief 
E ngr -J e t Controls; J. T. Marsha ll, Chief 
En <'r .-D ir. Fuel In jection, G W. Pon t 1us, ! I f. 
Chief E ngr.- New Devices: E . B. Sturges, Chief 
E ngr.-Bendi:<· Weiss J oints ; H. G. Tarter , Chief 
Engr.-Aircraft Carbs. ; T . . H . TJ::omas, <:;h ief 
E ngr .-B . K . Vacuum Dcvtces; E . 0 . Wtrth , 
Chief E ngr.-Automotive Carbs. 

BENDIX RADIO DIV., 
T owson, Balt imore 4, Md . 

W . P . H illia rd . Gen . M ~;< r . ; J . W . H a m mond , 
Sa les Mgr -Communication s Products ; L . C. 
Truesdell. ·Sa les Mgr. -R ad io & T elevision ; R . 
Colv in. Chief Engr.-Flight R esearch; H ... M. 
D etrick, Chief E ngr. -Broadcast & T clev tSic;> n 
R ece ivers ; '\V . L . Webb, E ngrg. & R esearch Dtr. 

BENNETT PROPE LLER CO., 
Morgan ton, N. C. 

PERSONNEL. : S. Ben nett. ] r . Pres. 

T HE BENWOOD-LINZE CO. , 
1815 Locust St., St. Louis 3 . M o. 

PERSONNEL: H . J. Wray e. P res.; .C . E . P e ters , 
V Pres. & Gen . Mg~~ J . C, H enmng. Jr .. Secy. 
& Sa les Mgr. ; I. vv . Vetgel, Treas.; A. R . 
Kieffe r, Jr., Pur. Dir. ; G. V. Skelton, P ers . I) ir. 

, BERYLLIUM CORP., Read ing, P a . 
PERSONNEL. : J S. Gravely, Pres. & Gen . Mgr. ; 
R M . Quimby, Secy . ; A. Berger , T reas. ; L . F . 
Bola nd , Sa les Mgr . J . W Bea zlie , P ur. Dir. ; 
N. E Morri son. Pers . Dir. ; E . A . Voeste , Adv. 
Mgr. 

T HE BILLINGS & SPENCER CO., 
1 Laurel S t. Hartford 6, Conn. 

PERSONNEL. R . ]. Ahern . Pres & Gen . Mgr. ; 
W . D. E ndres, B E Oberg V. P res. ; E . F . 
Cummings, Se_cy . & Treas R . W. Hoy t , P rod . 
Mgr.; K . B. Komp , Sales Mgr., Mdse. Tools 
Div. ; W . H . Blackburn , P ur. Agt . ; R . H . 
Young, Adv Mgr. 

BLACK & DECKER' MFG. CO. , 
Towson 4, Md. ' 

P ERSONNEL: S. D. Black, Pres.; A. G . Decker, 
V. Pres . & Gen . Mgr. ; R . D . Black, V . Pres. & 
Sales Mgr. ; A . G. Decker, Jr., V. P res. & Prod. 
Mgr.; C. A. Sacra , Secy . ; F . J . Nagell, T reas. ; 
H . G. Dunne, Pers. Dir. ; J . F . Apse);', Jr. , Pub. 
Dir. & Adv. Mgr. ; G. C. Wilhide , Chief Engr . 

BLACKMER PUM P CO., 
1809 Century, S . W ., Grand Rapids 9, 
Mich. 

PERSONNE L.: B . L. Gordon , Pres . ; · F . T . 
K ennedy, V. Pres. & Gen. Mgr.; J. B . Trot man, 
Sales Mgr; & Adv. Mgr.; V. Rhoades, Pur. Dir. 
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S~d 
1
*. ~ • :::~~.~utput of tran s mitte r-

~ • • 1r:E:4!~-'l e Two vibrators-operate inde-
..;;;1~ ··"'· I "' p e nd e ntly- e a s ily switch e d 

~..... · while in operation to insure 
- s a fety. 

With tran smitter and re ceiver com- • Bu ilt- in loading coils eliminate 
b ine d in one compact unit, both extra installation. 
installation and se rvice proble ms • Units for e ith e r 6 or 12-volt 
of tho Raythe on Rad iophone a re operation. 
s implifie d. /n a matte r of minutes, • Hgt. 5 ", width 5 ',4", depth 14',4" . 
the e ntire unit can be removed • We ight l4 pounds. 

• Equipp e d with rang e filt e r 
and replace d with another Radio- • switch; push-to-talk on micro-
phone. phone; transmitte r output indi-
• Receive r performance compar- calor; and provision for direc-

able to comm e rcial airline lion flnder loop. 
standards. e Long-life Raytheon Tubes . 

e Crystal controlle d transmitter • Ample power for loudspeaker 
neve~ "drifts" off fre que ncy. operation . 

BELMONT RAD 10 CORPORATION 
A Division of ~aytheon Manufacturing Company 

5959 W. DICKENS AVENUE CHICAGO 39, ILLINOIS 
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BODINE ELECTRIC CO., 
2254 W. Ohio St., Chicago 12, Ill. 

P ERSONNEL: W. M. Y ogerst, Sales M gr. 

BOICE-CRANE CO., 
930 W. Central Ave., Toledo 6, 0 . 

PERSONNEL: M. H . Buehrer, Gen. Mgr. & 
Sa les Mgr. ~J- R. Rettie, Pn?d. Mg r .; J . Luke n , 
Pur. D1r.; L . S. Stump, Ch1ef Engr. 

THE BOSTON AUTO GAGE CO., 
Pittsfield, Mass. 

PERSONNEL: T . C. Nelson , Pres. · H . MacKel
yie, V. Pres .; M. M . Best, Secy.,;. 'I-1. J . _Martin, 
rreas. ; C. W est, Prod. M g r. & x-ers. D1r. 

BOSTON INSULATED WIRE & CABLE 
CO., Boston, M ass . 

THE BRIDGEPORT HARDWARE MFG. 
CORP., 
461 Iranistan Ave., Bridgeport 5, Conn . 

fERSONNEL: H . B . Curti s , Pres . i,). F. Win dsor, 
rreas . & Sales Mgr. ; S . C. Ford, l'u r. D1r.; A. A. 
Blue, Chief Engr. 

BREEZE CORPORATIONS, INC. 
41 S. Sixth St., Newark 7, N. J, 

PERSONNEL:]. T. Mascuch·, Pres.; ]. F. Lucas , 
V. Pres.; H . ] . D wyer, Secy.; F . G. Shupp, 
Treas. 

THE BROWN INSTRUMENT CO., 
Wayne & Roberts Ave., Philadelphia 44, 
Pa. 

PERSONNEL: H . F. Dever, Pres.; L. M. Morley , 
V. Pres. & Ge n . Sales Mg r.; J. P. Goheen, 
Secy. ; K. R. Knoblauch, W . H. Steinkamp, 
Asst . Sales Mgrs.; J , W. Weingart ner, Pur. Dir.; 
H. E . Reisgen, Pers. Dir. : J ._F. Sullivan, Adv. 
Mgr.; G . M . M uschamp , Ch1ef Engr. 

BRUNNER MFG. CO., 
1821 Broad St., Utica 1, N . Y. 

PER.SONNEL : G. L . Brunner, Pres . ; G. L. 
Brunner, Jr., V. Pres . & Secy.; ·A . G. Zumbrun, 
Treas.; P. A. L ovegren, Prod. Mgr.; B. ]. 
Scholl, Sales M gr.; E. H. Schiller, Pur. D ir. ; 
0. R. McDonald, Pub . Dir. & Adv . Mgr.; S. R. 
Hirsch, Chief Engr. 

BUCKEYE IRON & BRASS WORKS, 
324 E. Third St., Dayton 2, 0 . 

P ERSONNEL: W . P. Huffman, Pres. & Gen. 
Mgr. ; H. W. W ebb, V. Pres. & Sales Mgr.; 
L . F. McDorman, Secy. & Treas . ; J . H. Swank
hous , Prod. Mgr.; E . A . Wenz, Pur. Dir.; B. B. 
Bains, Pers. Dir., Pub. Dir. & Adv. Mgr. ; F. F . 
Rike , Chief Engr. 

E. D. BULLARD CO., 
275 Eighth St., San Francisco 3, Calif. 

PERSONNE L: E . W. Bullard, Pres.; A. Bull, V. 
Pres., Secy., Treas. & Sales Mgr.; R. C. Mills, 
Pur, Dir. ; M. Wank, Adv. Mgr. 

THE BUNTING BRASS & BRONZE CO., 
Toledo 9, 0. 

PERSONNEL: C . E . Bunting, Pres. & Treas.; 
G. H. Adams, Exec. V. Pres.; R. R. Hirsch, 
V. Pres. -Sales; J. S . Stawresey, V . Pres.-Engrg.; 
W. F. Volk, Secy.; J. Fra utschi, Pu r. Dir.; S . 
Beeson, Adv. Mgr. 

I 

BURROUGHS WELLCOME & CO. INC., 
9-11 E. 41 s t St., New York 17, N. Y. 

PERSONNEL : W. N. Creasy, Pres. & Gen. Mgr.; 
H. B . Fonda, 1st V . P res.; R. C. Ralphs, V. 
Pres. & Treas.; C . R. Brown, Sales Dir. , First 
Airl Div.; E. W. Rigg, Sales Mgr.; S. W. Fraser, 
P ub. Dir.; A . J. Weisbrodt, Adv . Mgr. 

BYRNE DOORS, INC. , 
1150 Griswold, D etroit 26, Mich. 

PERSON:-<EL: ]. I. Byrne. Pres.; G. M. Bolton , 
V. Pres., Treas . & Gen. Mgr.; M. D. Van 
Wagoner. V. Pres .. Sa les 1\ l g r .. Pub. J:?ir. & 
Adv. Mg r.; B. C. Walsh, Secy.; H. C. L1pper , 
Prod. Mgr.; \V. F. Maple, Pur. D1r.; D. H. 
Bracken, Pers . Dir.; N. E. Colburn, Sr. , Ch ief 
En gr. 

c 
CAMBRIDGE INSTRUMENT CO., INC., 

3013 Grand Centra l T er mina l, New 
York 17, N.Y. 

P ERSONNEL: R . H . Kruse , Pres. ; 1-l. . P ackard . 
V . Pres. & T reas.; W. H . J efferson, Secy.; L . 
Birdsall, Pur. Dir.; E. G. Sellman, Ad v . !\! g r .; 
U. 0. Hutton, Chief Engr. 

CAMLOC FASTENER CORP., 
420 Lexington Ave., New York, N. Y. 

PERSONNEL: J . M. Summers. Pres. & Gen. 
M gr.; H. G . Summers. V. Pres. & Treas.; ] . P. 
Anderson. Secx.: S. ·w. ~fenncssey, J r .. Prod . 
Mgr. & Chef Eng r.; A. I•. Korman, Pur. D1r. 

CANNON ELECTRIC DEVELOPMENT CO., 
3209 Humboldt St., Los Angeles, Ca lif. 

PERSONNEL: ] . H. Cannon, Pres. & Treas.; 
R. ] . Cannon, V. Pres. & Gen. i'vJg r.; G . T a ylor, 
Secy. ; R. Rowa n. Prod. Mg r.; W. V. Brainard. 
Sales Mg r.; E. B ixle r, Pur. Dir . : A. Wilcox. 
Pers. Dir.; f. B. Ba ird, Pub. D ir. & Adv. 1gr.; 
E. J. Neifing , Chief Eng r. 

CHAS. W . CARLL SONS, 
Cole St. & Reading R . R., Trenton 8, 
N. ]. 

P ERSONNEL: C. M. Carll. Pres .. Secy ., T reas . 
& Gen. Mgr.; W. Schurter. Prod. Mg r.; ) . W . 
Carll, Sales Mgr. , Pur. D ir. & Adv. Mg r. 

THE CARLYLE JOHNSON MACffiNE CO., 
52 Main St., Station A, M a nches ter, 
Conn. 

PEllSONNEL: S. H. Simon, Pres. , Sales Mg r .. & 
Adv. Mgr. ; A . R. Coe, V. Pres. & Pur. D1r.; 
A. B. C lough , Secy.; ) . M. Miller , Treas. 

CARNEGIE-ILLINOIS STEEL CORP., 
Ca rnegie Bldg., Pittsburgh 30, P a. 

PERS.ONNEL: ]. L . Perry, Pres .; T. ). Hill ia rd , 
V. Pres. -Sales; C. A. Jlgenfr itz, V. Pres.-Pur
chases; ] . W. Hamilton , Secy. ; L. F. Payne, 
Treas.; j . D. Darby, Gen. Sales Mg r. ; G. R. 
Schreiner, Adv. Mg r.; M. W . Reed, Chief En gr. 

THE CARPENTER STEEL CO ., 
Reading, P a. 

PERSONNEL: ). H. Parker , Pres.; F. R. Pa lmer, 
B. H . DeLong, P. B. G reenawald , V. Pres.; 
J. W. Moxon, Secy. & Treas.; R. V. Mann, 
Sales M g r.; R. P. F reehafe r, Pur. Dir.; D. 
Beggs , Pers. Dir.; A. E. Keller, Adv. Mg r . 

CASEIN CO. OF AMERICA, DIV. OF THE 
BORDEN CO., 
350 Madison Ave., New York 17, N. Y. 

PERSONNEL: W. F. Leicester, Pres.; N. Ande r
son, Jr., V . !:res. ; T. D. Waibel, Secy.; E. L. 
Noetzel, Treas.; B . B. Wadsworth, Sales Mgr.; 
T. ]. Dee, Adv. Mgr. 

CATERPILLAR TRACTOR CO., 
Peoria 8, lll. 

. PERSONNEL: L. B. Neumiller, Pres.; A. T. 
Brown, Exec. V. Pres. ; E. Bornstein , Secy. ; 
W. ]. M cBria n, Treas.; ]. R. Munro, Gen. 
Factory Mgr.; W. Naumann, Prod. Mgr.; I-I. H. 
Howard, Ge'n. Sales Mgr.; W. Swardenski, 
Gen. Pur. Agt. i._ F . C . Prescott, Pers. Dir.; 
G. W . Monfort, l>ub. Dir.; G . M. Wa lker, Adv. 
Mgr.; G. E . Burks, Chief Engr. 
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Chicago Aerial Survey Co. 
332 S. Michigan Ave., Chicago 4, Ill. 

Manuf actuTers of 

P1'ecision Aerial PhotograjJhic Equipnwnt 

SONNE 
Continuous Strip 

Aerial Cameras 

k 
CAMERA 

Continuous PrinteTs-Stereoscopic Vie·wers 

and Projectors-Measuring Cmnparato1·s 

and I nstru1nents 

AERIAL-SURVEYORS ~ 

~ DESIGN ENGINEERS 

Services and Products Now Available 

Contractors to U.S. Army and Navy Air Forces 

Cable Address: Aersurco 
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CEDAR RAPIDS E NGINEERING CO., 
902 S eventeenth S t., N. E., Cedar 
R apids, Ia . 

P ERSONNE L.: R. H . Mc i~ tcr , Pres. & Gen . Mgr.; 
F . C. H ahn , V. Pres. & Prod . Mgr. : H. C. Hah n , 
Secy. i....O . L . Brokaw .. Sales Mgr. & Adv. !gr.; 
] . C. l '·alcon, Pur. D1r. 

THE CHAMPION RIVET co., 
Cleveland 5, 0 . 

P ERSONN El.: T. P. Cha mpion, Pres. ; W. ] . 
R eilley, Secy. & T rcas . ; G . A. Parwick, P rod . 
Mgr.; T . J . Lawless , Sales Mij r .; F. ] . Sweeney, 
Pur. Dir.; C. P. D iemer, Ch1 ef Engr. 

CHAMPION SPARK P LUG CO., 
Upton Ave. , Toledo, 0 . 

PERSONNE L.: R . A. Stranahan , Pres . ~D . St rana
han, V. P res. ; R . H . R owland. V. P res.-Sales ; 
M. C. Dewitt, V. Pres. & Adv. Mgr.; H . B. 
SP.eyer , Secy. ; F . D . St ranahan, Treas . ; B. H . 
Sibley, Factory Mgr. ; B. 0. Black, P rocl . Mgr.; 
C. L. Corwin , Sales Mgr.; ] . F. Lewis, Pu r. 
Di r . ; H . A. Bea tty , Pers. Dir. 

CHANDLER-EVANS CORP., 
Charter Oak Blvd., W. Har tford I, Conn. 

PERSONNE L.: C. W . Deeds, P res. ; B. H . G ilp in , 
V. P res. , TrPas. & Gen . Mgr. ; M . E . Chandler , 
V. Pres.-Engrg.,;.. R . M . Swenson, Secy. ; A. M . 
Wright , Asst . v en . Mgr.; J . A. St. George, 
P rod . Mgr. ; F . C. Gustafson, Sa les Mgr. ; R . M . 
J o.hnson, Asst . Sales Mgr. ; E . F . Wiegand , Pur. 
Dir. ; E . C. Shult z, Adv. Mgr. 

CHASE BRASS & COPPER CO., 
236 Grand St.t _Waterbury 91, Conn. 

P ERSONNE L: C. E . l."lart, Pres. ; R . L . Coe, 
R . D . E ly, W. C. Hust ed, F . A. J ackie , V. Pres. ; 
S. S . J ackson, Secy . ;. J. H . Gilbert , Treas. ; 
S. H . P_erry, Sales Mgr., Mill Div.; A. E. E vans, 
Pu r . D ir.; W. A. J a rvis, Pcrs. Dir., Chase Meta l 
Wks. D iv .i....R . G. Payne, Pers. Dir. , Waterbury 
Mfg. Co. v iv. ; R . Chase , Adv. Mgr. & Pub . 
Dir. 

CHERRY RIVET CO., 
231 Winston St., Los Angeles 13, Calif. 

P~RSONNEL : W . B. Hubbard, Pres. ; W. H. 
Kmhey, V. Pres.; R. T. Kinney, Secy. ; H . D . 
Crookston , Treas.; E . H . Stan, Sales Mgr. ; 
E . C. Conard , Pu r . Di r.; C. E . J ones , Adv. 
Mgr.; M. C. K etchum, Chief Engr. 

CHICAGO AERIAL SURVEY CO. 
332 S . Michigan Ave., Chicago 4, Ill. 

PERSON NEL: E . W. P ull er, P res.; F . T . Sonne, 
V. Pres.; J . L. Patzold, P ur. Dir. 

CHICAGO RIVET & MACHINE CO., 
9600 W. Jackso'! Blvd., Bellwood, Ill. 

P ERSONNEl. : ] . A. Morn ssey, P res. ; H. S. T onn , 
V. Pres. & Chief Engr . ; E. J . Morrissey , Secy. 
& Sales Mgr. · E . P . O' Malley, ]r., Treas. & 
Prod. ll!fgr.; W. Bautz, Pur. Dir .: F . P ierce , 
Pers. Dir. ; R . Hudson, Adv . Mgr. 

CINCINNATI MILLING & GRINDING MA-
CHINES, INC., 
4701 M arburg Ave., Cincinnati 9, 0. 

P ERSONNEL: F. V. Geier, Pres . , W. W . Tange
man , V. Pres. ~ Gen. Mgr.· F . M . Angevin , 
Secy. ; P . 0. Geier, Treas.; C. Somogyi, P rod. 
Mgr.; S .. E: Bergstrom,Sales Mgr. J1· De~atu r, 
P ur. D1r. , 0. P . Gmer, Pers. lJir.; C. M. 
Reesey, P ub. Dir. & Adv. Mgr. ; L . F. Nennin
ger, Chief E ngr . 

THE CINCINNATI TOOL CO., 
Main Ave., Norwood 12, 0 . 

PJ.>:RSONNEL: ] . M . Hargrave , P res. ; J. A. 
Gardner, V. Pres., Secy. & Sales Mgr.: H . H. 
Hargrave_. T reas. ; B . M .Weiss , Prod. Mgr. ; 
R . C. R mschler, P ur. Dir. ; B. M . Keough, 
Adv . Mgr. ; D . L. Farmer, Chief En gr. 

CffiCO P RODUCTS CO ., 
2835 Chester Ave. , Cleveland 14, 0 . 

P ERSONNEl. : ] . F. Black. Prcs. · l· ] . Skelly , 
V. Pres. ; R . Alexander , Sccy. ; E. . Fencshan . 
T rcas. ; N. ] . L eary, Pur. Dir.; T. N . T hompso:o , 
Adv. l\·Igr . 

C. P. CLARE & CO., 
4719 W. Sunn ys ide , Chicago 30, Dl. 

PERSO NNE L.: C. P Cla re. P res . ; D. R . Dooley , 
V. Prcs.-Sales ; ] . I. McTagga r t , Sccy. & Treas. ; 
L. A. Stin son, Pur. D ir. ; G . W. Weinreich, 
Chief Engr. 

THE CLEVELAND GRAPHITE BRONZE 
co., 
17000 St. Cla ir Ave., Cleveland 10, 0 . 

P ERSONN EL : B. F . Hopkins, P res. ; J , J. Mc in
ty re, J , L . Myers, C. W . J ohnson , V. P res. ; 
G. 0. Smith, Secy. ; D. R . Schoales, Treas. ; 
M.A. Young, P rod . Mgr. ; L. W. Christenson , 
Sa les Mgr. ; A. G. Mould. Pu r. Dir.; H . E . 
Fuller , P ers. Dir.; E . Howard , Pub. Dir. & 
Adv . Mgr. ; M. M. Roensch , Chief Engr. 

THE CLEVELAND P NEUMATIC TOOL CO., 
378 1 E. 77th St., Cleveland 5, 0. 

P ERSONNEL : G . P . T orrence, Pres.; H . G . 
Schott , V. P res. ; H . B . Collins , Secy. ; ]. S. 
Cla rk, Treas. ; C. M . Wa llin, P la nt Mgr. ; B. W. 
Krueger , Mgr., Aircraft Div . · W . C. Wehncs, 
Pur. Dir. ; J . E. R enfe r, Pers . Dir.; J . E. D illon , 
P ub. Di r:.i E . L. Oldham, Adv . Mgr.; J . F. 
Wallace , 1..-h icf Engr ., Aircra ft Div . 

THE CLEVELAND PUNCH & S HEAR 
WORKS CO., 
3917 St. Clair Ave., Cleveland 14, 0 . 

PERSONN EL.: H . J . Corrin, V. P res. ; R . E . 
McFadden , Secy. & T reas. ; A . ] . Fitzgerald , 
Asst . Gen . M,gr. & Sales Mgr.; P . J .. Hopkins, 
P rod . Mgr. ; J . M. Berry. P ur. Dir. ; W. J , 
St ewart, Pcrs. D ir. , P ub . Dir. & Adv. Mg r. ; 
W . F. Longfield , ~hie£ E ngr. · 

CLIFFORD M ANUFACTURING CO ., 
Boston 27, M ass. 

CLYDE IRON WORK S, INC., 
Duluth 1, M inn. 

P ERSONNE L: C. A. Boesel, V. Pres.; R . A. 
Du nning , Sales Mgr. ; L . C. Cromwell , P ur , 
Di r. ; V. M. Olsen, Adv. Mgr. ; 0 . L. Berby , 
Ch ief E ngr . · 

COLGATE AIRCRAFT CORP., 
Amity,ille, N. Y. 

PERSONNEL: G. Colgate , Pres. ; P .M. Anderson , 
Secy. & Trea.s. ; C. F. MacDonald, Factory 
Supt . ; S. E . McMurtrie, Factory Mgr. ; A. 
l mnadze, Prod . Mgr. : W. H . Van Steen , Sales 
Mgr. ; G. E . Marshall , P ur Di r. ; D.P. Dow, 
Pers. Dir.; H . Brunner , Chief Engr . 

COLLINS RADIO CO., 
855 - 35th St., N. E., Cedar Rapids, Ia. 
11 W. 42nd St., New York 18, N.Y. 

P ERSONNEL: A. A. Collins, Pres. ; W. J. Barkley, 
E xec. V. Pres . ; R . S. Ga t es, V. Pres.; R . 
Hansen , Secy. ; S. J . Storm, Treas. ; L . M . 
Craft , Prod . Mgr.; W . F . Stewart, Sales Mgr. ; 
M . Burrell, Pur. Dir. ; E . M . Pinney, Pers. Dir.f· 
A. K. Higgins, Adv. Mgr. ; F . M . Davis, Chie 
Engr. 

COMMERCIAL CHEMICAL CO. INC., 
M edford St., Charl estown, Mass. 

PERSONNE L. : G. Virtue, P res. 

COMMERCIAL PLASTICS CO., 
201 N. Wells St ., Chicago 6, lll. 

P ERSONNEL: C. R . Overholser , Pres.; R . ] . 
Mott, V. Pres.; G. W . Busching, Secy. ; P. ] . 

. McCrory, Treas. 
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Here's why most Airlines 
specify ChamP-ion Spark Plugs 

THIYRE DEPENDABLE I 
-- - --- ------ - - --- - - - - ---? 
Your choice of Champion Spark Plugs is 
made easy an·d sure if you follow the 

judgment and experience of m e n who 

know spark plugs best. Most airlines flnd 
in Champions indispensable qualiti e s of 

maximum performance and depend

ability. Champion Spark Plug Company, 

Toledo 1, Ohio. 

RC355-
Shielde d Type 

INSTAL·L CHAMPIONS AND FLY WITH CONFIDENCE 
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COMMUNICATIONS CO., INC., 
300 Greco Ave., Cora l Gables 34, Miami, 
Fla. 

PERSONNEL: G . E. Sm ith, Pres . & G en. Mg r. ; 
G. G. Adams, Ass t. to Pres.; I. C. Smith. V. 
Pres.; F. B. Smith. Secy. , Treas. , Pers . Dir. & 
Chief Engr.; M. B. Drennen, Plant 1g r.; R. B. 
Hall, Sales Mgr .. Pub. Dtr. & Adv. Mg r. 

THE COMTOR CO., 
87 Rumford Ave., Waltham 54, Mass. 

PERSONNEL: R . G. Morse. Pres . & Treas. ; R. 
M . Morse·, V. Pres. , Secy. & Gen. Mg r. ; F. S. 
Snow, Prod. Mgr. 

CONCO ENGINEERING WORKS, 
Mendota, lll. 

PERSONNEL: R . W. Conkey, Exec . V. Pres. ; 
W. G. Van Etten, V. Pres.; H. ]. K ettle
borough, Plant Mg r.; R. W. McKenzie, Prod. 
Mgr.; W. Sormane. Sales M g r.; H. H. B a nsau, 
Pur. Dir.; ]. Gallagh er, Adv. Mg r.; A . B. 
Carlson , Chief Engr. 

THE CONNECTICUT HARD RUBBER CO 
INC., • ., 
407 East St., New H aven , Conn. 

~ERSONNEL: ]. A. Moffitt , Pres. & Treas.; 
C. M. Doede, V. Pres., Secy. & Ge n . Mg r.; 
]. W. Pulleyn, Sales Mg r.; B. ]. Humphrey , 
Chtef Engr. 

CONNECTICUT PRECISION HARDWARE co., 
265 Church St., New Haven, Conn. 

PERSONNEL: R .N. Burkle, Pres. & Sales M g r.; 
R . L. Hopkin s, V. Pres. & Gen. Mg r.; E. H. 
Burkle, Secy. & Treas. 

CONTINENTAL-DIAMOND FIBRE CO 
Newark, Del. ' ! 

PERSO":NEL: j. P. Wright, Pres .; N . N . Wright, 
V. Pres,Sales ; ] . F. Anderson, V. Pres.-Prod.; 
F. K. S tmmons, Secy.; ]. A . Ranck. Treas.; R. 
Stewar t, Prod. Mgr.~T. R. Silk , Sales M g r.; 
W. H . Walker, J r., Pur. Dir.; N . W. Sieber 
Adv. Mg r.; C. S . Rankin, Chief Eng r . ' 

CONTINENTAL ELECTRIC CO. INC., 
325 F erry St., N ewark 5, N . ] . 

PERSONNEL : A. IV. Peterson , Pres. 

CONTINENTAL SCREW CO., 
180 Mt. Pleasant St., New Bedford, 
Mass. 

PERSONNEL: P. Sweeney, Pres. & Gen. M g r. ; 
D. D. Davis , V. Pres. & Sales M g r.; M. D. 
Sweeney, Secy.; C . H. \Vardwell Treas · B 
Siwik, Prod. M&r.; M. Hunt, P~r. Dir.;'w: 
Gal lant , Pers . D tr. ; ] _. A . Dodge, Pub. Dir. & 
Adv. Mgr.; H. F. Ph tpard , Ch ief Engr. 

P. & F. CORBIN DIV., AMERICAN HARD-
WARE CORP., New Britain, Conn. 

PERSONNEl.: C. B. Parsons, P res. & Gen . Mgr.; 
A . E. Kadue, Prod. Mgr.; F. Miller, Sales 
Mgr.; C. Mortenson, Pers. Dir. ; F. A. Eustace, 
Adv. Mgr.; S. P. Morgen, Chief Engr. 

COUSE MANUFACTURING, INC., 
300 Passaic St., N ewark 4, N. ] . 

PERSONNEL: K. W. Couse, Pres. & Gen. M gr.; 
M . Thompson, V. Pres.; G. H. A . Gooding , 
Secy. & Treas.; R. Keehn, Prod. Mgr .; S. ]. 
Roncaro ni , Sales Mgr.; L . D. Richards, Pur. 
Di r .; M.S. Beimer, Pers. Dir. 

COWLES TOOL CO., 
2086 W . llOth St., Cleveland 2, 0. 

PERSONNEL: E. A. Cowles , Pres. , Treas. & 
Gen . Mgr.; C. W . Sollenberger, V. Pres. & 
Secy.; W. MacPh erson, Prod. Mgr. 

COX & STEVENS AIRCRAFT CORP., 
P. 0. Box 30, Mineola, N. Y. 

P ERSONNEL : B . Sweeney. Pres . ; A . L . Thurston. 
V. Pres. & Ch ie f Eng r. ; H. E . Ackerly . Secy . ; 
R . D. Hu ntington. Treas . ; K. C . Burse , Pur. 
Dir. 

R. W. CRAMER CO., I NC., 
Centerbrook, Conn . 

P ERSON:<E I.: R. \V . Cramer, Pres .; F. R . 
B t·ophy, V. Pres. ; E . L . Schelle ns . Ch ief En g r . 

CRESCENT INSULATED WIRE & CABLE 
CO., Trenton, N . ]. 

P ER O:< :< EL: C. E. Murra y, Jr .. Pres. & Pub. 
D ir.; ] . C. Murray , ] r., V. Pres. ; A. H. Battye. 
Sccy. & Pur. Di r.; j . C. Murray . Trcas. & G~n. 
M gr.; A. W. Stalle r. P rod. !Vl g r.; E.~- Robm
son, Sales M g r . ; L . W . Parker. Pers. Dtr.; R. B . 
Eldridge , Adv. Mgr.; !vi. ]. Rich, Chie f En r. 

CROUSE-HIN DS CO., S yracuse I , N. Y. 
P EtlSONNEI. : W. L . Hinds, P re s. ; H . B. Crouse . 
]r .. V. Pres . ; A. J>. H ill s . V. Pres .-Sa lcs; j . R . 
Tuttle, Secy.; W. C. B landing , Treas . ; F. ]. 
Fancher . Export Mg r. ; A. H . Iarke. Ill umin a 
tion Mg r. 

CUNNINGHAM-HALL AIRCRAFT CORP., 
13 Canal St., Roches ter 8, N. Y. 

PERSONNE L: F. E. Cunn in gham. P res.; A . ]. 
Cu nningh am . V. Pres. ; R. Morgan . Secy.; 
]. W. Fulreader, Treas. ; H. C. Porreca , Prod . 
M g r. ; D. F ergusson, C hief En g r. 

CUNO ENGINEERING CORP., 
S . Vine St., M erid en, Conn. . 

PERSO :< NE I. : C. H. Cu no, Pres. ; \V . N. Guthne . 
V. P res. & Gen. M g r . ; \V. M. Ca ssin. Prod. 
M g r.; C. H. Win slow, Sales Mg r.; R . A . C lark. 
Pur Dir · R H Kea ne, Pers . D tr. ; D. 0 . Burt. 
Pub·. D i;.'& Ad~. Mg r . ; D. H. Va nVleck . C h ief 
Eng r. 

CURTIS MANUFACTURING CO ., 
1994 Kienlen Ave. , St. Louis- 20, Mo . 

PERSONNEL: ''1-l. C. Hecker, Pres . ; F. Ackerman . 
V. Pres. & Prod. Mg r.; C. W. Frees. Secy. & 
Treas.; ]. D. Lodwick. Sales Mg r.; ]. A . A. 
H ecker, Pur. Dir.; ] . P . G tlber t , Pub. Dtr. & 
Adv. M g r.; E. H. Steedman, Ch ief Eng r. 

CURTISS-WRIGHT CORP., PROPELLER 
DIV., Ca ldwell, N. ]. 

PERSONNEL: G. W. Vaughan , Pres .; R. L. 
Earle, V . Pres . & Gen . Mg r.; F. Crowe. Asst . 
Secy. ; E . S . Bradbury, Asst . Treas . & Div. 
Controller; R. ]. Schneide r, Gen. Plant M gr . ; 
R. E. Minton, Sales J'v1 g r.; H. H. Warde n. 
Installat ions Mgr.; F. W. Moore. Pur. Ag t . ; 
N. A. Kirby, Pers. M g r.; ]. H. O' Connell , Pub. 
Rei. Mgr.; G . W. Brady . C hief En g r. 

D 

THE DAVEN CO ., 
191 Centra l Ave., Newark 4, N . ] . 

PERSONNEL: L. Newman, Pres. , Treas . & Sales 
Mgr. ; G. H. Newman, V. Pres.; G. Collins , 
Secy .; A. E. Const antine, Prod. Mgr . i ]. G. 
Case, Pers. Dir.; ]. P. Smit h , Jr., Chiet En g r . 

DAVIS & THOMPSON CO ., 
6411 W. Burnham St., Milwa ukee 14, 
Wise. 

PERSONNEL: W. H. Weimer, Pres.; G . L .' Otto, 
V. Pres.; S. C. Horwitz, Secy.; S. S. Sherman, 
Treas.; A. B . Py, Pur. Dir.; ] . A. Hauser, 
Adv. Mqr . 
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PRECISION DETERMINATION 
OF WEIGHT 

THE AIRCRAFT ELECTRIC WEIGHING KIT 
AAF STANDARD <.0> CAA APPROVED 

COX AND STEVENS AIRCRAFT CORPORATION 
MINEOLA, N.Y. 
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De]UR AMSCO CORP., 
Northern Blvd . at 45th St., Long I sland 
City, N.Y. 

PERSONNEL : R . A . D cJ ur , P res. ;]. ] . K uscher. 
V . Pres. & Sa les M g r . : H. D e] u r. Secy. & 
T reas ; .T . Shackner. Pur . D ir.; R. Calla han . 
Pers. D ir. ; W. R eedy, Adv. Mg r. 

DE LAVAL STEAM TURBINE CO ., 
Trenton, N . ] . 

P ERSONN El. : H . L. W a t son , Pres. ; H . V. 
P etersen , Sales M g r . 

DELANY & CO., INC. , 
M ilnor & Cottman Sts. , Ta cony, Phila 
d elphia , P a . 

P EPSON NE L: W . Howard . Pres. & Gen . Mgr . ; 
W . L. E vans, V. Pre.!',;j W . H . White, Secy .; 
L . T . K a elin, Treas. ; w . S. Howard , Pur. D ir . 
& Pers. Dir. 

DELCO-REMY DIV. OF GENERAL 
MOTORS CORP. , Ander son, Ind . 

PERSONN EL: 0. V . B ad l'( ley, Gen . Mg r.; H. D . 
D a wson. Factory Mg r. ; A. G . P hP.lps. Sa les 
M gr . ; C . H. T oedtma n n , Pur. Dir. ; G . A. 
Coburn , P ers. D ir. · F. C hi lders . Pub. Dir. & 
Adv. M g r. ; R . M . Critchfield, Chief En gr. 

DELLOY METAL CORP 
Erie & K S ts. , Phil~delphia 24, P a. 

P ERSONNE L: G. M . JonP.s . Pres .; C. V . Schuyle r, 
V. Pres .. Sa les Mg r. & Adv. M gr . ; C . D . King , 
Secy. ; W. McKeever, T reas. ; F . Long , Gen . 
Mg r . &_ Prod. Mgr. ; ] . Cra nston , P ers. Dir. & 
Pub . D tr.; K . Connor, Chief Eng r. 

Dffi SUPPLY CO., 
5345 St. Clair Ave ., Cleveland 14, 0 . 

P ERSONNEL: ] . ~- Fit zsimmons, Pres . & Gen. 
M g r . ; W . H . f 1tzsimmons , V . Pres .· W. E. 
Powell , Pur . D1r.; R . E. Shaw, Pers. bir. 

DffiHL MFG. CO., 
1119 Findem e Ave. , Somerville , N.j. 

P ERSONNE L: H . Hertz, P res.; W. 0 . La n gille. 
V. P res. ; T . W . P a t erson, Su12.t. ; W . J. J ockers, 
Sales M gr. ; H . A. Conrad , P~:r. D1r . ; H . W. 
Kloth, Adv. M g r.; P . H . Trickey, Chief Engr. 
THE DOALL CO ., 

1391 S. W a shington Ave ., Minneapolis 
Mmn. ' 

PERSONNE L: R . J . W ilk ie, P res .; J . W. W ilkie, 
V. Pres.; L . R . R,othenberger , Sales Mgr .; W . 
Hamlett, P ur. D 1r . ; C . H . . Rosene, P ub . D ir . 
& Adv. Mgr.; R . Cran e , Ch1ef Engr . 
DOCKSON CORP., 

3839 W a bash A_ve., Detroit 8, Mich. 
PERSONNEL: A. C . Tiedemann, P res. ; A . T . 
Reeve , Secy. ; C . W . Collom, Treas. ; A . Aikens , 
Sa les Mgr . 

DOMESTIC MANUFACTURING CO., 
87745 Mettler St., Los Angeles 3, Calif. 

PERSONNEL : W . E . J enkins , P res. ; M . M . 
K ennedy, Treas. & S~les Mgr.; R. C . Geffs , 
Gen . M gr. & Pur. D1r.; E. F . Dolan, Prod. 
Mgr . ; D . F . W elsh, P ers. D ir. ; D . F. Drew, 
Chief Engr . 

THE DOW CHEMICAL CO., 
Midland, Mich. 

DOWNS SMITH BRASS & COPPER CO., 
INC., 
304 E. 45th St., New York 17, N . Y. 

P ERSONNEL: H . L . D own s, Pres. ; E . H . 
M cDevitt, V. Pres . ; W . C K oh l, Secy. ; P . J. 
Fiuma ra , Treas. 

DUNKIRK Dm & MACffiNE WORKS, 
212-214 La ke Shore Dr. W. , Dunkirk, 
N.Y. 

P ERSONNEL: J. V . Serio, Pres . ; A . W . Serio, 
G en . M gr. 

E. I. DUP.O NT de NEMOURS & CO., INC., 
626 Schu yle r Ave ., Arlington, N . ] . 

P ERSO=-<KEL : A. E . P itche r, Pres. : A . .''.rmq u ist , 
V. Pres. ; B . Ga rland , Secy. & Treas. ; E. R . 
Johns ton . Gen . Mgr . ; W. D. Diver. Prod. 
Mer. ; W. A . Joslyn . Sal~s . 1g r. ; B , Van 
Voorh is , P ur. D ir.; W. Ba m e. Pers. D; r . ; R. 
Ba iley , Pub. D ir . ; E . .T. Pech in , Adv . Mgr.; H . 
Hayden. Ch ief Engr . 

DURAKOOL, IN C. , 
1010 N. M a in S t. , El.kha rt, Ind . 

P ERSONNEL: H. E . Bucklen . I I 1, Pres. , K . L . 
Cons idine , V. P res. & Sa les Mgr . ; H . D . 

ieman , Pu r . Di r. ; H. R . Geppert , Eng r. 

DURAMOLD DIV. OF FAIRCHILD E NGINE 
& AIRPLANE CORP., 
J a m estown , N. Y. 

P ERSONNEL: T . K. Pierce , Gen . Mgr . ; C . 
Cough lin, Asst. Gen . M gr. ; A . W. Loerke , 
Ch ief Engr. : D . D epew. Gen. F ac tory Su pt. ; 
E. W. F a rrell. Compt. ; W . T. C. Smith, Sales 
Mg r . ; E . L . Bu t ler, Pers. Mg r.; w·. Lawrence , 
Pur. Mg r . ; D . A. MacK enzie , Planning Mgr. 

DUREZ PLASTICS & CHEMICALS, IN C., 
Wa lck Rd., North Tona wa nda , N . Y. 

P ERSONNEL: H. M. D ent, Pres. & Gen. Mgr. ; 
J . F. Snyd <" r , V . Pres ., Secy. & Treas ; R . E . 
D odd , A. W . H a nmer, Jr., C: T . O'Conno r . 
Sa les M g rs .; C. M . B ell , Pur. D 1r. ; C . B. Crane , 
Pe rs. D1r.; H . S. Spencer, Pub. D ir. & Adv. 
Mg r. ; G . M . Loomis , Ch ief Engr . 

DURKEE-ATWOOD CO ., 
Minneapolis 13, Minn. 

P ERSONNEL: H . C. Atwood, Pres. , Treas . & 
Ge n. M gr . ; E. P . Atwood, V . P res.; L . Cromer, 
Secy. ; J . Sm ith, P rod. Mgr . ;_A . J . ~rraun, Sa les 
M g r. ; L. Murra y , pur . D1r.; W. McGrath , 
P ers . Dir. & Pub. D1r. ; W . E . Anderson, Ad v. 
Mgr.; C. W a lz, Chief E n gr . 

DZUS FASTENER CO. , INC., 
B abylon, N . Y. 

P ERSONNEL: W . D zus , Pres . , Gen . M gr . & 
Prod . Mgr . ; D . H. Kan e , V. Pres. ; T . Dzus, 
Secy. ; F . X . Cla rke, Treas.; L . F. Acker, Sal es 
M gr. & Adv. Mg r. ; G. H . Arnold, Pur. D 1r.; 
J . Gun ther, Chief E ngr. 

E 

EAGLE PARACHUTE CORP., 
424 N . Queen St., Lancaster, P a . · 

PERSONNEL: C . J . Follmer, Pres . ; R . E. Knoll, 
Secy. ; J . W . Va n Busk irk, Prod. Mgr. 

EASTERN AIR DEVICES, INC., 
130 Fla tbush Ave., Brooklyn, N . Y. 

PERSONNEL: H . G. Hamilton, Pres. & Gen . 
Mgr. ; H. R . Menefee, V. Pres.-Sales ; W. Goa t, 
Secy. ; G . K . Youn g , P rod. Mgr . ; A. H ansee, 
P ur. D ir. ; R . T ierney, P ers. Dir.; L . C . P ratt, 
Chief E n gr. 

EATON MANUFACTURING CO., WILCOX
RICH DIV. , 
9771 French Rd., D etroit 13, Mich. 

P ERSONNEL: R . H . Dais!ey ; Gen . M gr. ; H . 
Dyer , Mgr ., Bat t le Creek Plant; H. R ussell, 
Mgr. , Saginaw Plant; A . Alexander, Mgr. ; 
Marshall P lant; M . D. Archa ngeli, Sa les Mgr. ; 
S . H. Morgan, P ers. Dir .l· W . L . Adams, Adv. 
M gr. ; V . C . Young , Chie Engr . 
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Eaton Presents a New, Improved 

Sodium Cooled Valve 
The new Eaton E-100 Sodium 
Cooled V a lve represents four 
bas ic design and production 
adva ncements: 

1 A new hollow-head design provides for 
improved internal cooling. 

2 Unique head construction gives greater 
strength and ability to maintain normal 
shape at elevated temperatures. 

3 The use of Eatonite-recently announced 
corrosion-and-heat resistant alloy
reduces face corrosion to a minimum. 

4 Design and production economies make 
the E-1 00 valve practical for all internal 
combustion engine applications. 

The Eaton Sodium Cooled Valve--universally 
adopted for military and commercial aircraft 
use--has made possible the modern high 
output internal com bustion engine. It has 
added thousands of miles to valve life, 
lengthened periods between valve serv icing, 
and contributed to materially improved 
engine performance. 
Ea ton engineers will be g lad to discuss the 
new E-100 valve, and present performa nce 
data' which will prove interesting to a ll 
engine builders. 

IE:AlrON 
MANUFACTURING COMPANY 

WILCOX-RICH DIVISION 

9771 French Road • Detroit 13, Michigan 

- - - - - - - - - --- - - - - - - - - - - - - ----~--~ 
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ECLIPSE-PIONEER DIV., BENDIX AVIA-
TION CORP. , Teterboro, N. ]. 

PERSO N"NEL: E. R. Breech, Pres.i._R. P. Lansing , 
V. Pres. & Gen . M gr.; C. J . Jjrennan , !yffg . 
Dir;j R . H . Isaacs , Dir. of Sales & Services ; 
R . H.. Anderson, Pur . Agt . ; W. T racy . fnd. R ei. 
Dir.; F . G. Muller, Pub. Rei. Dir. & Ad v . 
Mgr.; R. C. Sylvander, En grg. Dir. 

ECONOMY ENGINEERING CO., 
2653 W. Van Buren St., Chicago , 111. 

PERSONNEL: E . \V. McDonnell, Pres .. Sa les 
M gr. & Adv. Mgr. ; J. L. O'Brien, V. Pres. , 
Treas. & Prod . Mgr . ; E. Nords trom, Sec¥ . ; 
C. E . Donath, Pur. Dir.; L. J . Strand, Ch ief 
Engr. 

THOMAS A. EDISON, INC., INSTRUMENT 
DIV., Lakeside Ave., W. Orange, N. J. 

PERSONNEL: C. D. Geer, V. Pres. & Gen . Mgr . ; 
C. H . Odell, Asst . M i;! r .; W . T. Gra y, Prod. 
Mgr.; H. S. Jones, Chief Engr. 

EDISON-SPLITDORF CORP., 
West Orange , N. J . 

PERSONNEL: A. Walsh, Pres.; A . ]. Clark, V. 
Pres. & Gen. Mgr.; F. C. E r win, Secy.; H. H. 
Eckert, Treas. ; C. A. E r icksen , Prod. Mgr .; 
F . W. Watson , Sales Mgr . ; R . B. L ockha rt, 
Pur. Dir.; S. F . La rcha r. Pers. Dir.; ] . F . 
Coakley, P ub. ,Oir. ; S. Schaeffer, Adv. Mgr.; 
G . D. Cerf, Chief Engr. 

EDO AIRCRAFT CORP., 
13-10 - lllth St., College Point, N. Y. 

PERSONNEL: E . D . Osborn, Pres. ; G . B. Post,' 
V. Pres.-Sales; K. D . Vosler, V. Pres.-Prod. ; 
B. V. Korv in-Kroukovsky, V. Pres.-Engrg.; 
S . E . Bostwick, Secy. & Treas. ; P . E . Battilana, 
Sales Mgr.; W. F. Konrad, Pur. Dir. ; ]. H . 
Burkett, Pers. Dir.; F. Sunderland , Pub . Dir. 
& Adv. Mgr. 

EICOR, INC., 
1501 W. Congress St., Chicago 7, Ill. 

PERSONNEL: J ; Nader, Pres. & Chief En gr. ; ]. 
F. Mailander, V. Pres. ; W . R . Ward, Secy.; 
R. 0. Watkins, Prod. Mgr .; N. ] . Viere, Sales 
Mgr . ; I. T . Rud, Pur. Dir.; P. M. Paulson, 
Pers. Dir.; W. F. Beck, Adv. Mgr . 

EISEMANN CORP.", 
32-33rd St., Brooklyn, N. Y. 

PERSONNEL: B. C. Milner, Jr., Pres. ; E. R. 
Legg, V. Pres. & Gen. Mgr.; H. J , McAfee, 
Secy.; J , Chrysler, Treas. ; E . E. Bradwl'Y'· 
Prod. Mgr.; E. J . Goggm s. Sales Mgr. ; M. W. 
Perrine , Pur. Dir.; S. R. Leavitt, Pers. Dir.; 
L . Scott, Chief Engr. 

EITEL-McCOLLOUGH, INC., 
San Bruno, Calif. 

PERSONNEL : W. W . Eitel, Pres. ; J , A . Mc<;:ul
lough, V. Pres. & .Treas. ; G. F. Wunderlich, 
Secy. & Gen. Mgr. ; R . P . Leonard, Prod. Mgr.; 
0. H . Brown, Sales Mgr.; E .. F. Sanderson, 
Pur. Dir. ; H. Wilson, Pers. Dir. ; G. Howes , 
Chief Engr . 

ELECTRIC AUTO-LITE CO., WIRE & 
CABLE DIV., 
3529-24th St., Port Huron, Mich. 

PERSONNEL: R . G . Martin, Pres.; D . H. K elly, 
Exec. V. Pres.; F. H . Landwehr, Secy.; J . B. 
Fenner, Treas. ; J . A . Minch, Gen. Mgr.; W . W . 
Kesteloot, Prod . Mgr.; V. f. Dobbms, Sales 
Mgr.; G. L . Blessing, Pur .. Dir. ; T. Jones, Pers. 
Dir.; F . Thomas, Pub. Dir:J. R. Kilgore, Adv. 
Mgr.; F. H . Wetzel, Chief ~ngr. 

ELECTRIC SPECIALTY CO., 
211 South St., Stamford, Conn. 

PERSO:-<NEL: D . G . Shepherd . Pres . & Gen . 
Mg r.; W. H . H a ines , V. Pres. & Sales . !gr . ; 
R . E . H a cke tt . Sccy . & T reas . ; E. B, Conley . 
P rod . !VIg r. ; ] . H . Lothian , Pu r. Di r . ; ] . F . 
St uilwcll, Pers . D ir .; E . \V . Borgg rafc , Ch ief 
E n gr. 

ELECTROMODE CORP., DIV. OF AMERI
CAN FOUNDRY EQUIPMENT CO., 
500 S . Byrk it St., Mishawaka, Ind. 

P ERSO:-< NEL: R . E. P eq uignot , Gen . i\Jg r .; L . R . 
Mast, Prod .. 1g r. ; T . B. Owen , Sa les Ill g r. 

ENDICOTT FORGING & MFG. CO. INC., 
1961 North St., Endicott, N. Y. 

P ERSONNEL: A. W . Schaefe r , Secy. & Sa les 
M g r. 

CHARLES ENGELHARD, INC., 
233 N.J. R . R. Ave., N ewa rk 5, N . J. 

P ERSO NNE L: C . Engelha rd , Pres . & T reas . ; C. 
B . Mi tchell, V. P res.; J. H . Laub. Sccy;.;_ A. W . 
T aber, Gen . Mg r. ; 0 . Ku nze , P ur. lJir .; ]. 
Krem er, Ch ief E ngr. 

ESSO AVIATION PRODUCTS 
(S ee Standard Oil Co. of New J e rs ey) 

EX-CELL-O CORP., 
1200 Oakman Blvd., Detroit 6, Mich. 

PERSONN EL: P . Huber, Pres .; T . Olson , V. 
Pres.-Sales ; J. K . Fulks, V. Pres. - l'v!fg .; H . G. 
Bixby, Secy. & Treas. ; D. H. Mciver, Asst . 
Sa les Mg r. ; F . Sicklesteel, Pur. Dir. ; ]. F. 
M iller, M achin e Tools Mg r.; M. B . Mon tgom
ery . Facto ry Mgr.; H. L. J. Humphry , Ad v. 
Mg r. 

EXPERIMENTAL ENGINEERING DIV., 
BENDIX AVIATION CORP., 
D etroit 7, Mich. 

P ERSONN EL: \V. A. M a ra , Gen. Mg r.; A . P . 
F ontaine , Engrg . Dir. 

F 

FARMINGDALE AIRCRAFTSMEN MANU
FACTURING CORP., 
M assapequa Rd., Fa rmingda le , N. Y. 

P ERSONNEL: G. W. Rix, Pres.; V . A. Sheskier, 
V. Pres. ; N . Qu inn , Secy .. Prod. Mg r., Pub . 
Dir. & Adv. Mgr.; R. H. Koslow, Treas. , Gen . 
Mgr. & Sales Mgr.; V. M. Osinski . Pur. Agt . ; 
S. A. Albrech t, Pers. Dir . ; A. Ericson, Chief 
E n gr. 

THE FEDERAL BEARINGS CO., INC., 
Poughkeepsie, N. Y. 

PERSONNEL: G. R. Bennett, Jr., Pres. & Trea:s .; 
D . G. Fichter, V. Pres., Secy. & Pers. Vir .; 
E. C. Sweeney, Sales Dir.; E. \ 'Vallin, Pur. Dir.; 
F. W. Recknagel , Ch ief Engr. 

FEDERAL-MOGUL CORP., 
11031 Shoemaker Ave., Detroit 13, 
Mich. 

PERSONNEL: H . G. Muzzy, Pres.; G. S. Pep
p ia tt, V. Pres. ; E. 0. Jones , V. Pres., Secy. & 
Sales Mgr.; S. C. Reynolds, V. Pres. & Treas. ; 
E. F. Bauman, Pur. Dir.; R . I. Marquis, Pers. 
Dir. ; T. J. Marshall, Adv. Mgr.; H. F . Dixon, 
Chief Engr. 

FEDERAL PRODUCTS CORP., 
Eddy St., Providence, R. I. 
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EDISON 

... in electrical manufacturing since 1887, in 

aircraft instruments and aeronautical accessor~ 

ies since 1939, the EDISON name has meant 

inventive ingenuity, quality in manufacture 

and DEPENDABLE SERVICE. 

* ELECTRJCAL INSTRUMENTS FOR AIRCRAFT 

MECHANICAL INSTRUMENTS FOR AIRCRAFf 

AIRCRAFT FIRE DETECTION SYSTEMS 

AERONAUTICAL ACCESSORJES 

FUEL GAGES 

* 
~ INSTRUMENT DIVISION 

~ a&"on- INCORPORATED, WEST ORANGE, N. J. 



DIRECTORY 

FEICK MFG. CO ., DIV. OF DETROIT Am
CRAFT PRODUCTS, 
10525 Meech Ave., Cleveland, 0 . 

PERSONNEl.: R . Nash , P res. ; J. Rodd . V. Pres .; 
H. G. Telford, Gen. M gr.; C. G. Koch , Pur. 
Dir .; W. McAdam, Adv. M gr. 

FENWAL INC., 
75 Pleasant St., Ashland, Mass. 

FINCH TELECOMMUNICATIONS, INC., 
Fourth & Virginia Sts ., Passa ic, N. J, 

PERSONNEL: W. G. H. Finch, Pres .; F. R. 
Brick, Secy.; H . J . F rees , Treas.;,R. E . Mathes , 
Gen. Mgr.; H. H. Rathkamp, ::.ales Mgr. 

FIRESTONE AIRCRAFT CO., 
· 1200 Firestone Parkway, Akron, 0 . 

FISCHER & PORTER CO., 
P. 0. Box 127, Hatboro, P a . 

PERSONN EL: K. Fischer, Pres. & Gen . Mg r.; 
W. A. Diament, V. Pres., Sa les Mgr ., Pub. 
Dir. & Adv. Mgr.; N . Brewer, Secy. & Chief 
Engr. ; A. P. Hulme, Treas. & Pers . Dir. ; L . S. 
Suhber, Prod. Mgr. 

FLIGHTEX FABRICS INC., · 
93 Worth St., New York 13 N.Y. 

P ERSONNEL: V . Dietz, Jr .. Pres., Ge n. Mg r. & 
Sales Mgr.; L. Green, Secy.; D. Langdon, 
Treas .; G. P. Young, Prod. Mgr.; D . A. Sim 
mons , Chief Engr. 

FLOOROLA PRODUCTS, INC., 
560 Maryland Ave., York, Pa. 

P ERSONNEL: E . J . Newcomer, Pres. & Gen . 
Mgr .; K. Busser, Secy., Treas ., Pers . D ir. & 
Adv. Mgr.; H . S. Butler, Prod . Mgr. & Pur. 
Dir. ; W.- L. Y . Davis, Sales Mgr.; P. S. Atkins, 
Jr., Chtef Engr. 

FLOTROL SYSTEMS, INC., 
385 Gerard Ave., New York 51 N . Y. 

P ERSONNEL : A . C. Kaestner, Pres. & Treas .; 
W. Lewis , V. Pres. & Sales Mgr.; G. A. Burns . 
V. Pres. ; W. Erny, Secy.; W. A. Gresh, Chief 
Engr. 

FOOTE BROS. GEAR & MACHINE CORP., 
5225 S . Western Blvd., Chicago, Ill. 

P ERSONNEL: W. A. Barr, Pres., Gen. Mgr. & 
Dtr.; J. R . Fagan , Secy., Treas. & Dir.; E . A. 
J ohnson, V. Pres .• Manufacturing Precision 
Gear Div.; R. G. Davis , V. Pres . & Gen. Mgr., 
Industrial Gear Div. 

THE FORMICA INSULATION CO., 
4614 Spring Grove Ave , Cincinnati 32, 
0. 

PE RSON NEL: D. J . O'Conor, Sr., Pres. ; W. J . 
Gebhart, V. Pres. & Treas .; J . R . White, V. 
Pres.-Sales, Pub. Dir. & Adv. Mgr;.i. R. W. 
Ly tle, V. Pres:-Special Engrg.; E . G . wi,Uiams: 
V. Pres.-Mfg. , G. H. Clark, V. Pres.-Engrg . , 
W. H. K ruse , Secy.; D. J . O'Conor, Jr., Gen. 
Mgr.; H. Grunewald, Prod. Mgr. 

FRIEZ INSTRUMENT DIV., BENDIX A VIA
TION CORP., 
Towson, Baltimore 4, Md. 

PERSONNEL: L. D. Kiley, Gen. Mgr.; R . B. 
Stevenson, Sales Mgr.; V. D . Hauck, Chief 
Engr. 

G 

THE G & 0 MANUFACTURING CO., 
138 Winchester Ave., New Haven 8, 
Conn. 

PERSONNEL: A. J. Verdi, Pres.; V. Carangelo, 
V. Pres.; F. I. Newton, Secy. & Prod. Mgr.; C. 
Oppe, Treas . & Gen. Mgr .; H. E. Benevento, 
Pur. Dir. 

GABB MANUFACTURING CO., 
16 Orcha rd St., East H artford, Conn. 

P ERSONNEL: W . J , Gabb, R . S . Cooper. 
P a r tners. 

THE GAERTNER SCIENTIFIC CORP., 
1201 Wrightwood Ave., Chicago 14 , Ill. 

P ERSONNEL : W. Gaertner. Pres .• Treas. & Gen . 
M gr.; S . J acobsoh n, V. P res.;_ J. M!lndel. Secy. ; 
K . Krebs , P rod. Mgr . ; L. \V. H tggm s, Sales 
Mgr . & Ad v. Mgr. ; P. F. , l eyn, .Chtef E ng r. 

THE GAMMONS-HOAGLUND CO., 
395 M ai n St., M ancheste r, Conn. 

P ERSONNEl. : .M . G . Fi tch, Pres .; S. G. Bowers, 
V. Pres. ; C. A. Hoaglund , Secy.; C . W. K eeney . 
Gen. Mgr. 

THE GARLOCK PACKING CO., 
402 E. M ain St. , Palmyra, N. Y. 

PERSONN El.: G. L. Abbott , P res. & Treas. ; P . 
Arnold , V. Pres.-Sa les ; C . R . H ubbard , V . 
Prcs.-Prod.; R. M. Waples . Seey. ; G . W. 
Cad wa11 ad er, Pur. D ir.; E. K. H a rter , Pers. 
:Dir.; R. J. Hinkle , Adv . Mgr . ; J. B . McCla in . 
Chief Engr. 

THE GASKET MANUFACTURING CO ., 
324 Venice Blvd., Los Angeles 15, Calif. 

PERSONNE L: L. B. Van De Ca r, Ge n. Mg r. & 
Pnr. Dir.; R. Sater , Prod. Mg r.; E . A. K e11cn
bergc r. Sa les· Mgr. & Adv. M gr. ; R . Cres t , 
Chief Engr. 

GAYBEX CORP., 
510 Fra nklin Ave., Nutley 10, N. J. 

P ERSONN EL: J_ B. Moore , P res . & Gen. Mg r . ; 
H . W . Stodda rd, V. Pres . ; W. J . Cama ra ta , 
Secy. & Treas.; R . C. Blodgett, Prod. Mgr.; 
W. A . Hancock, Sales Mgr. 

GENERAL CONTROLS, 
801 Allen Ave., Glendale 1, Calif. 

GENERAL ELECTRIC CO., 
1 River Rd., Schenectady 5, N. Y. 

P ERSONNEL: C. E . Wilson , Pres.; J . C . Miller, 
Mgr., Aviation Div. ; W. V. Merrihue, Adv. 
Mgr., Apparatus D ept. 

GENERAL SCIENTIFIC EQUIPMENT CO., 
1346-48 W. Somerset St., Philadelphia 
32, Pa. 

PERSONNEL: M. Kline, Gen. M gr. 

THE GENERAL TIRE & RUBBER CO ., 
Akron, 0. 

PERSONNEl.: W. O ' Nei l, Pres.; L. A . McQueen, 
V . Pres.-Salesi.. H. R . J enkins, Sccy. ; T. S . 
Clark, Treas. ; Y. E. Shobert, Aviation Product 
Sal~s Mgr.; R . Graham, Pur. Dir.; W. Mason, 
Pub. Dir.; R . Harrington, Adv. Mgr.; R . 
Iredell, Chief Engr. 

GENESEE TOOL CO., Fenton, Mich. 
PERSONNEL: E. Sjogren, Gen. Mgr. & Sales 
Mgr.; A . F . Denhf!.m , Adv . M gr. 

THE GEOMETRIC T.OOL CO., 
Blake & VaUey Sts., New Haven 15 
Conn. 

PERSONNEL: H. L . Bill, Pres.; A. S . Redway, 
V. Pres. & Gen. Mgr.; G. A. Denison, Sales 
Mgr.; D. P . Robinson, Pur. Agt. ; A . F. Breiten
stein, Chief Engr. 

GLADDEN PRODUCTS CORP., 
635 W. Colorado Blvd., Glendale 4, Calif. 

PERSONNEL: J. N . Gladden, Pres . ; G. Bra
shears, V. Pres.;]'. M . Wilson, Secy. & Treas .; 
G. Burland, Prod. Mgr.; W. P. Stra,tton, Jr. , 
Sales Mgr .; P . A. Coleson, Pur. Dtr., J, G. 
Kuhn, Chief Engr. 
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How THERMOTECHNICS 
Protects Planes, Passengers, 

Cargoes From F/Rf .. 

with the THERMOSWITCH 
.INSTANT R~PORT ON INSTRUMENT PANEL 

Fire in the air - on the ground- instantly detected 
and reported by alarm signa l or panel-board light -
before the flames can make headway ! This is the sure 
protec tion provided by THERMOTECHNIC tempera
ture-sensitive THERMOSWITCH, of simple, error
proof construction and principle. 

T 'vvo types , proven dunng hund reds of thousands of 
war-flow n miles , - for engines , accessory secnons , 
,, wgs , cargo space , fo~ out-of-the-~ay spots impossi
ble ro guard aga inst hre except With small, rugged, 
vi b ra tion- proof, depend a bl e, h yper-sensiti ve 
THERMOSWITCH . 

Wnte for full details to: 

- INCORPORATED 
THERMOSWITCHES 

FOR COMPLETE TEMPERATURE CONTROL 

75 PLEASANT STREET· ASHLAND· MASSACHUSETTS 
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GLENN-ROBERTS CO ., 
3100 E. lOth St., Oa kland I, Calif. 

PERSONNEL: G. G. Gle nn. Pres . ; S . S. Byers , 
Sales M gr.; P. A . Carrothers . Pur. Dir. & Pcrs. 
Dir. ; H. W. Smith , Chief En gr. 

GLOBE STEEL TUBES CO., 
3839 W . Burnha n St., Milwaukee 4, 
Wise . . 

PERSONNEL: vV. C . Buchana n. Pres.; F. ] . 
O 'Brien, V. Pres. & Sales Mgr. ; G. 0. Ross , 
Secy, & Treas.; G. W. Walzer , P rod. Mgr . ; 
A . Karsan , Pur. Dir.~ A. Friss . Pers. Dir.; F . 
K. K rell , Pub. Dir . .:~: Adv. i'vl g.-.; E . Wrage , 
Chief Engr. 

GOODALL RUBBER CO ., 
5 S. 36th St., Philade lphia 4, Pa. 

P ERSONNEL: ] . W. Eagleson, Sales Mg r . ; E. B. 
Allen. Adv. Mgr. 

GEORGE GORTON MACHINE CO ., 
Racine, Wise . 

PERSONNEL: G. Gor to n, Sr. , Pres .; W. B. 
Tomlinson , Secy. & Treas .; G . Gorton , Ill, 
Gen. Mgr. & Sales Mgr.; S. Larsen , Prod. 
Mgr.; E. Reitzel, Pur. Dir.; A . F . Olson , Pers . 
Dir.; I. R. Ogilv ie, Pub. Di.-. & Adv. Mg r. ; T. 
E serkaln , Ch ie f Engr . 

GOULDS PUMPS INC., 
S eneca Falls , N.Y. 

PERSONNEL: N. ]. Gould , Pres . ; I-I. Garn sey , 
Jr., V. Pres.; G. W. Medden, Treas .; E. E. 
Backlund, Sales Mgr.; C . H. Kissel, Pu r. Dir.; 
G. W. Cramer, Adv. Mg.-.; ]. Mann , Ch ief 
Engr. 

L. F. GRAMMES & SONS, INC ., 
391 Union St., Allentown, P a . 

PERSONNEL: F . W eindel, Jr ., Pres. , Treas . & 
Sales Mgr.; R . L amont, V. Pres., Ge n . lVIgr . & 
Prod. Mgr .; W . G. ] . Baur, Secy.; ]. Schaefer, 
Pur. D1r .; ] . Schroeder, Pers. Dir. ; M. Seibert, 
Pub. D1r. & Adv. Mgr . ; ] . Folwell, Chief Engr. 

GREENFffiLD TAP & DIE CORP., 
Greenfield, Mass. 

PERSONNEL: D . G. M<IIar, Pres.; H. L. Bil l, 
V. Pres. & Gen. Mgr.; ] . B. R oys , Secy .; F. A . 
Yeaw , .Treas. ; .E. A. Enderle , P rod. Mgr.; W. ]. 
EI;>erlem , Sales Mgr.; ]. W. _Harrington, P'!r. 
D1r.; G, H. Burrer , Pers. D 1r.; R. C. Helb1g, 
Pub . D1r. & Adv. Mgr.; 0. E. Koehler , Chief 
En gr. 

GRIMES MANUFACTURING CO., 
Urbana, 0. 

PERSONNEL : W. G. Grimes , Pres.; N. Black, 
Secy.; C . Grimes , Treas. ; L . B. Moore, Gen. 
Mgr . & Sales Mgr.; D. 0. P rintz, Prod. Mgr. ; 
] . C. Davis, Pur. Dir.; M . Wyant, P ers. Dir. 

THE GUffiERSON CORP., 
1000 Forest Ave., Dal!as, Tex. 

PERSONNE L: A. Guiberson, Pres .; W . W . Fin
lay, V. Pres. & Gen. Mgr.; H . S. Za ne , ]r., 
Secy. & Pu.-. Dir.; A. P . Smith, Treas.; C . E. 
Ada ms, Prod. Mgr.; A. Pranger, Sales Mgr. & 
Adv. Mgr. ; M . B . Bogarte, Pers. Dir.; W. E. 
Lind , Chief Engr. 

GULF OIL CORP., 
Gulf Bldg., Pittsburgh, Pa. 

PERSONNEL: A. ]. Williams, Mg.-., Aviation 
Dept.; W. B. L enkard, Asst. Mgr., Aviation 
Dept. 

H 

C. M. HALL LAMP CO ., 
1035 E. Hancock, D etroi t 7, Mich. 

PER SONNEL: A. B. Har tz, Pres .; A. E. West , 
V. P res . & P ub. Dir.; ]. Schmitt, Secy. ; G. A . 
H a ire , Treas. ; C . vV. Ankla m. Gen. ·!gr.; R. 
Eberline, Prod. Mgr.; T. P . Cusack, Jr. , Sa les 
l\~g r. & Adv. l\~ g r.; A. ~anisse . Pur. D ir. ; 1 · . 
B1sbop, Pers . D1r.; B. :King . Ch1cf Engr. 

THE HALLICRAFTERS CO ., 
2611 S . Indiana Ave., Chicago, Til. 

PERSO,.,NEL: W. ]. Halligan . Pres. ; R. W . 
Durst. V . Pres.; J. J . Frend reis , Secy. & Treas. ; 
L. L . Kelsey , Gen. Mg r. , Hom e Se t D iv . ; G . H . 
Ha rtley , Prod. Mgr.; R . j . Sherwood . Sales 
Mgr.; E. ] . . Corcora n. Pur. Dir.i T. P owell . 
Pers . D1r.; E. G. Bro wn , Adv. l\1g r. ; R . E . 
Samuelson , Ch ief Engr. 

HAMILTON STANDARD PROPELLERS, 
DIV. OF UNITED AIRCRAFT CORP ., 
Eas t H a rtford 8, Conn. 

PERSONN!l L: S. A. Stewart. Gen. Mg r. ; ] . If. 
Cooper. Admin. Asst.; R. \ V. Russe ll, Ass t . t o 
Gen. Mgr. ; E. Mart in, Engrg . Mgr . ; C . F . 
Baker Chief Eng r.; A. Nelson, Factory Mg r.; 
S. P. Crago, Materia ls Mgr . ; A. C. Wolz .. Pur. 
Ag t .; H. M. Elhs , Sales .. 1gr . ; B. W. Wh1tten . 
D iv. Accountant; H . W. Beh, Ass t . Treas. ; 
C. F. Scbory, Serv ice Mg r.; W. T . Beebe . 
Pers . Mg r.; E . R. Trotman, Pub. Rep. 

THE HAMILTON TOOL CO ., 
H amilton, 0 . 

PERSONNEL: F. vV. Schl ichter , Pres. ; C . W. 
Jung , vV . H. Franzma1u1 , V. Pres .· ]. E. Grove. 
Secy., Sales Mgr. & Ad v . Mg r. ; 0. Sch lichter, 
Treas. & Gen . M g r.; K. B. Huey, Pur. D1r.; 
R. E. Kel!y, P ers. Di r. ; R. Zihlman, Ch ief Engr. 

HANSON-VAN WINKLE-MUNNING CO ., 
Church St., Matawan, N. ]. 

P ERSONNEL: V. V•l . Todd , Pres . ; L. M. Hague, 
V. Pres. -Sales; N. A. Munning , Secy.; W. H . 
Slav in . Asst. Treas. ; ]. A. Bauer, Sales Mgr . ; 
G. T odd, Chief Engr. 

HARDMAN, PECK & CO ., 
542 W. 52nd St., New York 19, N.Y. 

PERSONNE L: E. A. Schmitt . Pres . & Gen. Mgr.; 
M. B . Colwin , V . Pres. & Prod. Mgr.; H.F. 
Hagemeyer,. Secy. & Sales Mg r.; M. Banlc, 
Treas.; ]. Sauerl a nd, Chief Eng r . 

FREDERICK HART & CO ., INC., 
837 M ain St., Poughkeeps ie, N. Y. 

PERSONNE L: C . R . D'Olive, Pres. ; C. P. Gallo
way, V. Pres. , Gen. Mgr. & Prod. Mgr .; ]. A. 
Colema n, Secy. ; W. S. Marder. Trea~. ; A. 
St ern, Sales Mgr.; B. O'Connell, Pur. D 1r.; P. 
Peters , Pers. Dir.; T. Smith, Chief E ngr. 

HARVEY-WELLS ELECTRONICS, INC., 
North St., Southbridge, Mass. 

PERSONNEJ:! ] . M . Wells, Pres. ; R. A. M ahler, 
V. Pres. & Gen. Mgr.; C. A . H a rvey, V. Pres. 
& Dir. of Engrg. ; D . M. Dubreuil, Secy.; E . F. 
Quigley, Treas.; ] . S. Greene, D. D. Macleod, 
Prod. Mgrs . ; F. A . O'Leary, Sa les Mgr ., Pub. 
Dir. & Adv. Mgr.; E . Wiest, Jr., Pur. Dir.; 
M. T . Harges, Chief Engr. , 

THE HARWOOD CO., DIV. OF LOS AN
GELES CORP., 540 N. La Brea Ave. , 
Los Angeles 36, Calif. 

PERSONNEL: E. C. Simmons, Pres.; G.]. Lev
ingston, V . Pres.; S. L. Vanderveer , Gen. Mgr. ; 
W. S. Hambly, Prod. Mgr. ; L . D . O'Connell, 
Sales Mgr.; M. C. Gavin, Pur. Dir.; A. C . 
Pearson, Chief Engr. 
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~ AMERI·CA'S ~ AIRPLANES 

/carburetors 
GD-fuel pumps 

_ "'- protek-plugs 

CHANDLER-EVANS CORPORATION 
WEST HARTFORD 1 • CONNECTICUT • U.S. A. 

30 YEARS LEACH 
FOR OVER - dustry and r t relays to lU 00 000 
supplied quaWl y ld War 11 ov~r 4,0 , the 

-ation ln or pphed to 
avl h Relays were su the aircraft in-
LAer:ed Services. Todaky Leach engineer-

- es to see T rn to 
~ustrJn<:~~~ufacturing d~~~;s.ele~trical 
1ng f your depen 
Leach or · 
controls. 

----~O'J 

LEACH RELAY CO. 5915 A val on Blvd., Los Angeles 3, Calif. 
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HEATH CO., 
305 Territorial Rd., Benton Harbor, 
Mich. 

P ERSONNEL : H . E . Anthony, Pres.; J. E. B.al
la rd, Jr., Sales Mgr.; W. C . Gard, Pur. D tr.; 
C. M. Edwards , Adv. Mgr .; G . D. Woods , 
Chief Engr. 

W. F. HEBARD & CO., 
2433 S. State St., Chica go 16, IU. 

PERSONNEL: W. F. H ebard , Pres.; W. A. Hen
sel, V . Pres. & Chief Engr. ; J . L . Green. Secy. 
& Treas.; R . Harris, Prod. Mgr. ; E. Virden , 
Sales M gr. ; A . Grossma n, Pur. D ir .; 0. E. 
Tronnes , Pub. Dir . & Adv . Mgr. 

THE HElM CO., . 
46 Sanford St., Fairfield, Conn. 

PERSONNEL: L. R . Heim, P res .; A. E. Heim , 
V . Pres.; C. Van Etten , Secy. & Pur. Dir.; 
C. R . Heim, T reas. , Gen . Mgr. , P ub. Dir. & 
Ady. Mgr.; E. Dardani, Prod: Mgr.; E. ~ildes
Hetm, Sales Mgr. ; F. W. Smtt h, Pers. Dt r. ; C. 
Lathrop, Chief E ngr . 

HEINEMANN CIRCUIT BREAKER CO., 
Trenton 2, N.J. 

PERSONNEL: B.S. Berlin , P,res.; K. W . Wilck
ens, Secy.; H. W . Heyle r, Asst. Treas.; E. 
Bromberg, Sales Mgr. 

ROBERT HETHERINGTON & SON, INC., 
1216 Elmwood Ave., Sharon Hill, P a . 

PERSONNEL: C. F . Benzel, Pres. & Treas . ; J . D . 
Cox, V . Pres. -Prod.; R. Hetherington, V. Pres. 
Sales ; 0. Pyle, Secy.; E . K aufholz, Pur. Dir.; 
J . H. ScheUmann, Chief Engr. 

THE IDCKOK ELECTRICAL INSTRUMENT 
CO., 10514 DuPont Ave., Cleveland, 0. 

PERSONNEL: R. D. Hick6k, Sr., Pres. ; R . D. 
Hi~kok, Jr., V. Pres.· W . H . Eberle , Secy.; P. 
Willou~, TreasJ_.R. W illiams, Sa les Mgr.; F. 
Sawonik, Pur. 1J1r. 

THE HILLIARD CORP., 
85 W. Fourth St., Elmira, N.Y. 

PERSONNEL: A .M. Bevier, Pres .; E. A. Mooers, 
V. Pres. , Secy . & Gen . Mgr.; C. Perry, Treas. ; 
T. A . LaBrecque , Sales Mgr., Purifier Div.; 
J. H. Fassett, Sales Mgr., Clutch Div.; C. 
B auer, Pur. Dir.; J . V . Stowell, Adv. Mgr. ; 
E . H . Proulx, Chief Engr., Purifier Div. ; J . M . 
Schuckers, Chief Engr ., Clutch Div. 

HINSDALE MANUFACTURING CO., 
1724 Walnut St., •Chicago 12, Ill. 

PERSONNEL: L . C. Miller, Pres. & Treas. ; E . H. 
Simonsen, V. Pres. ; L . Price, Secy.; E. R. 
Knowles , Prod. Mgr. 

HOBART BROTHERS CO., Troy, 0. 
PERSONNEL: E. A. Hobart, Pres. & Chief Engr. ; 
W . H. Hobart, V . Pres.; C. J , Jenkins, Secy. & 
Treas. ; 0 . H . M enke, Gen. Mgr. &,Prod . Mgr.; 
E . C. Galbreath, Sales Mgr. ; B. A. Lutz, Pur. 
Dir. ; W. Curtis, P ers. Dir. ; C. K. Priest, Adv. 
~gr. • . 

HOLE ENGINEERING SERVICE, 
13722 Linwood Ave., Detroit 6, Mich. 

P ERSONNEL: H. C. Satterthwaite, Owner & 
Mgr. ; E. W . Lemon, Pur. Dir. ; E. T . Barringer, 
Chief Engr. 

HOLLYWOOD TOOL & DIE, 
6765-69 Romaine St., Hollywood 38, 
Calif. 

PERSONNEL : E . D . Glassman, Gen. Mgr.; B. M. 
Hovey, Prod. Mgr. ; A. C. Vizvary, Pur. Dir. 

HOOF PRODUCTS CO ., 
6543 S. La ra mie Ave., Chicago 38, IU. 

PERSONNEl. : H. C. K epner , Pres. & Gen. Mgr .; 
C. B. Seymou r , V. Pres. & Chief Engr . ; C . E . 
J ohn son, V . Pres., Sales Mgr. ; P ers. D i':·· Pub . 
btr. & Adv. lv!gr.; C . A. Mcjohnston , :Secy. & 
Treas.i A. Altenberg , Prod . M gr . ; A. M. 
Sucksaorf , Pur. Dir. 

HUGHES AIRCRAFT CO. , 
~l.ore.nce & T eale Sts., Culve r C.ityJ. Calif. 

P ERSONNEl. . H . R. Hughes , Pres. , "-:- . W. 
PereUc, V. Pres. & Gen. Mgr.; H. P . Hall, Asst. 
Secy.; R . H. Sherwood , Cu ief Accou.ntan t ; 
N. C . Sather, Prod . Mgr. ; J . W. Hennen , 
Sa les Mgr.; S . H . Bellue , Pur. b ir.; T. H. Sisk, 
Pers. Dir.; A. B urke, Pub. Dir. & Adv. Mgr. ; 
R . E . Hopper, Chief En gr.; C. A. Sharpe, 
Factory Mgr. 

THE HUGHES-KEENAN CO., 
621 Newman St., M a.n s fi eld, 0. 

P ERSON NEL: G. W. Way , Pres.; \V. E. Post , 
V. Pres. & Gen. Mgr. ; M. J acot, Secy. ; 0. F . 
Schaller , Treas.; F . Wrasse , Prod. Mgr. 

I 

IDEAL COMMUTATOR DRESSER CO., 
6078 Park Ave., Syca.more, IU. 

PERSONNEL: J . W. Becker, Gen. Mgr.; B. E. 
Holub, Sa les Mgr.; P. F. F roeb, Adv. Mgr. ; 
I. D. Applegate, Chief Engr. 

INDEPENDENT IRON WORKS, LTD., 
E ighth & Pine Sts., Oakland 7, Calif. 

P ERSONNEL: W . G. Meagher, H . Gede, Jr., 
Copartners ; K . M. Keegan. Gen. Mgr.; C. D . 
Andersen, Pur. Dir.; D. R. M eagh er, Chief 
Engr . 

INDEPENDENT PNEUMATIC TOOL CO., 
600 W . Jackson Blvd., Chicago 6, IU. 

PERSONNEL : N. C . Hurley, Jr., Pres.; W. A. 
Nugent, V. Pres . ; J. A . McGui re, Secy .; E . N . 
Haas, Works Mgr.; F . A. Pelletier, Prod. M11r. ; 
L . L. Tess , Pur. Dir.; M. J. Schultz, Pers. Dtr.; 
] . F. Corkery, Adv. Mgr.; A. Anderson, Chiet 
En gr. 

INDUSTRIAL SOUND CONTROL, 
45 Granby St., Hartford, Conn. 

INTAVA, INC., 
25 Broad St., New York, N.Y. 

PERSONNEL: W . W. White, Pres. & -:7en. Mgr. ; 
C. H. Baxley, V. Pres. & Technica l Dir. ; S . 
Dudley, V. Pres. & Dir. of Adv. & Sales Pro
motion; S. L eigh, V. Pres. & Di r. of Supply & 
D istribution; n. R. Brewer, Secy .; .J. F. Sea l , 
Treas.; J . P. Schoonmaker, Pur. D1r. & Pers. 
Dir. ; R. E. Robischon, Pub . Dir .; A . D . Lewis , 
Chief Engr . 

INTERNATIONAL AVIATION CORP., 
1900 E. 24th St., Clevela.nd, 0. 

PERSONNEL: H. R. Tucker, Pres. & Gen . Mgr.; 
G . Gabrielson, V . Pres. & Prod. Mgr.; T . H . 
White, V . Pres. ; J. Pyke, Secy. ; B. A . Burkart, 
Treas.; H. Hansen, Pur. Dir. ; R . G. Adamson, 
Chief Engr. 

INTERNATIONAL DERRICK & EQUIP
MENT CO., 

· 875 Michigan Ave., Columbus 8, 0 . 
P ERSONNEL: 0 . M. Havekotte, Pres . ; F . Barnes, 
V. Pres. & Sales Mgr.; E . Meredith, ·secy. ; 
J . B. McCleery, Treas.· R. Cochran, Prod. 
Mgr. ; C. White, Pers. Dir. ; C. Athey, Adv. 
Mgr. ; L . E. Roelofs, Chief Engr. 

INTERNATIONAL FLARE SIGNAL DIV., 
(See Kilgore Mantifacturing Co.) 
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ROUSTAB.OUT CRANE 

Speeds 101 Jobs All Around 
Your Factory or Airport ... 
e Roustabout Crane quickly, easily loads, unloads, moves, lifts, shifts 

equipment or anything else up to 10 tons, helps with engine changes, 
assemblies, repairs. Mobile, it's where you want it whel'£ you want it, on the 
perimeter or in your plant. With aiJ working parts enclosed and running in 
oil, Roustabout gives you extra years of overwork. 
Boom swings smoothly on ball-bearing turntable, is 
raised, lowered, held automaticalJy in any position. 
Crane action is by tractor power-no hand operation 
necessary. Handy controls, easy to run. One of sev
eral models fits your requirements, saves time and 
manpower, gets things done fast-soon pays for 
itself. Write for complete information, today. 

THE HUGHES-KEENAN COMPANY 
650 NEWMAN STREET, MANSFIELD, OHIO 
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THE INTERNATIONAL PISTON RI NG CO ., 
Cle veland, 0. 

PERSONNEL: H . F. Gray , Sr. , Pres. & Ch ief 
Engr.; W . M . Gray , S ccy. ; H . F . G ra y . J r .. 
Treas. ; C . W e n zel, jr., Prod . l'vl g r.; J . H . lack . 
Pu r . D ir. ; C . R ose, Pers. D ir . 

INTERNATIONAL RE SISTANCE CO., 
403 N. Broad St., Philad elphia 8, P a. 

P ERSONNE L: E . Sca r in g , Pres . ; H . A . Ehle , V . 
Pres .-Sa les ; J . M a rs t en, V. Pres. -Eng rg. ; 0 .. J . 
G reenway, W orks lVI gr. ; S. F nck. Pu r . D1 r. ; 
H. Stephen s . P ers. Dir. ; H. W. G regg , Ad v . 
Mg r . ; A. L . P ugh , C h ief En g r. 

IRVINGTON VARNISH & INSULATOR CO., 
2-40 Argyle T erra ce , Irvington I I , N. J . 

P ERSONNEL: A . E . J o n es , P res. & G en . ll'l g r. ; 
F . A. Shoem a k er, V. Pres . & D ir. o f Sa les ; R . 
M ezger, V . P res .- M fg . ; F . lv!. M ille r , Secy . ; 
C . E gn er, T reas . ; ] . J . Conno rs , G e n. Sa les 
M g r. ; K . C . J oh nson . Pur. Afi t . ; L . H a rve y , 
P ers. Di r.; K . A . Lederer , Act111 g l'v!gr .. Sa les 
Pro m ot io n ; E. G loss , C h ie f E ng r. 

J 

JACK & HEINTZ , IN C., 
17600 Broadway, Cleveland I, 0 . 

PER ONN EL: W . S . J ack, P res. & Gen . l\ lg r. ; 
W . R . J ack , V. P res. & Sales Dir.; R . M. 
l"'!eintz, V. P~es .. Secy. -En_g rg .,;_ E. S . B!!ned ic t , 
1reas .; J . S . Zo rn , Pur. Dl!·. ; u . R . Fa 1rch•ld s , 
Ad v. M gr. ; P. F . Scofield , C h ie f En g r. ; E. 
S t e t le r , Mgr ., F reight Traffic . 

JACOBS AIRCRAFT ENG INE CO ., DIY. O F 
REPUBLIC INDUST RIES, I N C., 
Potts tow n, P a. 

P ERSONNEL: H. B . K nerr, Ge n . M gr.; A. R . 
J acobs , En grg . & Sa les Dir . ; A . R . Tho m as , 
Asst . Ge n . M ~: r.; K . N . Thompson, L a bo r R ei. 
J?•r.; G. F. Pea rson, Actg . Ch ief E n g r. ; C. E. 
S t e t le r , G en . Supt.; R . Buch ert, Asst . G en . 
Supt . ; G . H. L a more, Traffic M gr . ; L . N . 
Ba sle r, Pers . D ir.; R . I. Yoco m , Pur. D ir . · 
R . J . Tho mas , Chief M et a llurg is t ; D . C. Fred~ 
erick, Serv ice Mgr. 

JACOEL CABLE SPLICING E QUIPMENT 
co., 
1514-1518 M a in St. , Buffa lo 9 , N . Y. 

P ERSONNEL: !. J acoel, O wne r. 

JARDUR AVIATION CO., 
874 Broa dway, New York 3 , N. Y. 

P ERSO>I NEL: S . W . Klepper, Sales Mg r. ; L .A. 
W a rner , Chief E ng r.; H . H . Kl epper , Pur. 
Ag t . ; C. W . Crom well , Adv. Mgr. ; L . G. 
Burk le , Mgr .-Wa t ch R epa ir Dept . ; B . H ertz 
Office M gr .; H. L a ndi s , Serv ice Mgr. ' 

JARDUR IMPORT CO ., 
874 Broadway, Ne w York 3, N . Y. 

JARVIS MANUFACTURING CO ., 
924 Thompson Ave., Glendale I, Calif . 

PERSONNE L: S . M . J arv is , P res . & Gen. Mgr . ; 
B . C . J arv is , V . Pres . ; R . M. L . Bak er , Secy. ; 
F . I. P almer, Treas . ; J. L . Ma lg ren, Prod . 
M gr .;H. W . Yarick , J r . , Dir. ofSa les &Engrg . ; 
C. A . H asen stab, Pur. D ir. ; B . L. Shreffl e r, 
P ers . Dir. 

JESS OP STEE L CO ., W ashing ton , P a. 
P ERSON NEL: F. T . H . Yo ungm a n, Pres. ; H. 
Wilson, J r ., V . Pres .-Op era t io ns; T. W . P en 
n ing t on, V. Pres.-Sa les ; R . J. Murra y , Secy . & 
Treas.; R. A. Pa rks , Sales M gr.; C. A . E wing, 
Pur. D ir.; E. L. M awhinney, Pers. D ir.; W. R. 
Sph ar, Adv. Mgr.; J. M. Bendot, Chief Engr. 

H OWARD B . . JO NES , CO ., 
24()0 W. G e orge S t. , Chicago 18 , H!. 

PE RSQN ,.; EL: H . B. J o nes , P res. ; W. A . Beck ius . 
V . P res.; E. Sa wyer, Secy ._;, B . Olson , T reas. ; 
H. W . M iller. P rod. l\l g r.; 1.... . W . :"< elson, Asst . 
Sa les M g r. ; B . F. Be~kc r , P ur. Dir. ; R . 0 . 
Evans , P ers . D ir . ; . W . Nelson , P u b . D ir. & 
Adv. M g r. 

K 

KAIS ER CARGO, I NC ., FLE ETWINGS DIY., 
Bri s tol, P a. 

P ER 'ONN EL: E . E. T refethen , Pres.; S . D . 
Hackley , V . Pres. & G e n . l\l gc.; L . j . Kelly , 
Contro lle r{· ] . L . l\ l c Clnn.c , !\ I g r. ; I. E . Steele , 
facto~ l\ !;l r . ; J . J. Boen cke , Con tracts ::'.1g r. ; 
A . Da m e!, Pur. D 1r. : R. A . Gran ey, Pers . D1r.; 
G. G . C ud hen , hie[ Engr. 

T HE KEE NEY MANUFACTURING CO., 
1170 M a in St., Newi ngton, Conn. 

P J;Rsos,.;J.,: t. : IV. A . Keen ey , P res.; B . M . 
H a nna , Secy. & Trens. ; J . D . H anna , G en. 
M g r. ; H . A . ] o p e , Sales Mg r. ; M .G. Dorcu s, 
Pur. D ir . ; K . l' e rry , P ers. D ir. ; W . Wilcox, 

h icf Eng r. 

KELITE P RODUCTS, IN C., 
909 E . 60th S t. , Los Angeles 1, Cal if. 

PEJ<SONNEL: L . C . Soren sen, Pres. ; H . L. 
Smi t h , V . Pr~s . &. Sa les M g r ._; C. H a rris , "i'u r. 
D1r. ; A . W. Schm1dt, A d v . l\~ g r. 

KELLE-TT AIRCRAF T CORP., 
La n sdown e Ave. a bove S tate Rd., Upper 
D a rby, P a. 

P EJ< SONN J>L: W . W . K ellet t, P res. ; R . G . Kel
le t t, Exec. V . Pres. & T reas .; W . L . W ilson , 
V. Pres ., Secy ., Pub. Dir. & Adv . M gr.; R . H. 
Pre witt , V. I5res . & C h ief En g r . ; L . C. Pesk in, 
V. Pres. -Contracts ; 1 . F. Va nderlipp, Works 
Mg r. ; H . E . S\vcc t, Prod. M gr .; I. .J . King, 
P ur. D ir .; R . J. Ridd le , Ind. R e i. D1r.; L . B. 
K al ino wski , Asst . C h ie f Eng r. 

KELLOGG SWITCHBOARD & SUPPLY CO. , 
6650 S. Cicero Ave ., Chicago 38, Dl. 

P ERSONNEL: J . G . K ellogg , Pres . ; J . H . K ellogg , 
V. Pres . & Secy .· H . C. McClusk ey , T reas . ; 
F . M . Pa rson s , Sales M gr : ; J . Ge1ger , P ur. 
Ag t . ; N . H . Saun d ers , C hief Eng r. 

KENNAMETAL INC., Latrobe , P a. 
PERSONNE L: P. M. McKenna , P res . ; A . G. 
M cK en n a , D. C . M cK enna , V . P res . ; R. M. 
Zacha r ias , Secy . ; G . T. K erns , T reas.; W. T . 
Turnbull , Sa les M g r.; R. J . Fl ick in ger, Pur. 
Di r . ; F . W. P enn in g t on, Adv. M g r. 

KENYON INSTRUMENT CO., iNc., 
1345 New York Ave., Huntington Sta
tion , N.Y. 

P ERSONN EL : A . T . Newell , P res ., G en . Mgr . & 
Chief Engr.; H . R . T a lbot , V. P res. & Treas. ; 
D . W . Newell , Secy. & Prod. lvlg r. ; T . S. Hall , 
J r ., Sa les M g r. & Ad v. M g r. ; H . R anft , Pur . 
D ir . ; A. T. Valentine , Pers . D ir . 

KEYSTONE CARBON CO. INC., 
St. Marys, Pa. 

PERSONNEL: B . R. R euscher, P res. & Gen. 
Mg r. ; F . A . Krell ncr, V. Pres. & Sales M gr.; 
C. N. Klausm a n, Secy. & T reas .; A. "f. Meyer, 
Prod . Mgr . ; L . H . Schaut, Pur. D1r. ; H. P . 
Sorg , P ers. Di r. ; R . R . Hoffman , Ch ief E n g r. 

KIDDE MANUFACTURING CO., INC., 
46 Farrand St., Bloomfield, N. J . 



DIRECTOR -

LIBERTY 
AIRCRAFT PRODUCTS 

Precision-Geared to the Nation's war effort this organization 
with its modernly equipped plant is "all out" in the production 
drive. We are ready on request to talk over your production 
problems. 

Precision machine parts-tools-production machine p arts 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 hard chrome plating-anodizing aluminum alloy 

· parts - aircraft sheet ·r-- ----

Robert Simon 
PrfJidmt 

Geor~e H. Hauser 
JTict Prnidtnt 

William G. Holman 
Stcrttary- TrtaJurtr 

William Ochse 
Machine Shop Supuintmdmt 

Elmer A. Matzen 
Purchasing Agcnt 

metaJ work - wing as-
semblies-tail surfaces 
- pontoons - bomb 
racks - complete air
craft doping and finish
ing work. 

LIBERTY AIRCRAFT PRODUCTS CORP. 
Manufacturers of Aircraft Parts 

FARMINGDALE LONG ISLAND NEW YORK 



DIRECT ORY 

WALTER KIDDE & CO., INC., 
675 Main St., Belleville 9, N. ]. 

P ERSONNEL:]. F . K idde , P res.; N. Vuyoscvich, 
Pur. Dir.; R . B . Anderson, Adv. M g r. 

KILGEN AIRCRAFT DIV., THE KILGEN 
ORGAN CO ., 4632 W. Florissant Ave., 
St. Louis 15, Mo. 

P ERSONNEL: E. R . Kilgcn , P res. ; M . H ess. V . 
Pres. ; P . ] . Garvey, Secy .. Gen. Mg r., P rod. 
M gr. & Sa les Mgr. ; L . S. Stern, Asst . Treas. ; 
]. W eber , Pur. Dir. & P ers . Di r. ; M . B ronson. 
l?ub. D ir. & Adv. M g r.; G . M cCandless , Chief 
En gr . 

THE KILGORE MANUFACTURING CO., 
INTERNATIONAL FLARE- SIGNAL 
DIV., Westerville , 0. . 

P ERSONNEL: H . B. W a tkins , Pres . ; A . F . 
Hubbard, V. Pres.; D . L . R eed , Secy. 

KOEHLER AIRCRAFT PRODUCTS CO., 
814 Vermont Ave., Dayton 4, 0. 

P ERSONNEL: G . ] . Koehler, Pres. ; G . T. 
Koehler, V. Pres. ;].]. Koehler, Secy . & Treas. 

KOHLER CO., Kohler, Wise. 
P ERSONNEl. : H . V. Kohler, Pres . ; 0. A . K roos . 
Exec. V. Pres. ; W . J. Kohler, Jr., Secy . ; J . M . 
Kohler , Treas . 

KOLLSMAN INSTRUMENT DIV. OF 
SQUARED CO., 
80-08 - 45th Ave., Elmhurst, N . Y. 

PERSONNEL: F . \V. Magin, Pres. ; P. K ollsman , 
V. Pres.; V. Carbona ra , V. P res . & Gen . Mg r. ; 
G . R . Adolph, Secy.; L . Bolster, T reas . ; P . F . 
Weber , F §lctory Mgr .; W . C . Bonn , Sales M gr. ; 
] .. Goodnch, Pur. Dtr. ; ]. N iederhofcr, P ers . 

E
Dtr. ; J. C . Ca rr, Adv. Mgr . ; W . An gst, Ch ief 

n gr. 

KOPPERS CO., INC., BARTLETT HAY
WARD DIV., 
200 Scott St., Baltimore 3, Md. 

P ERSONNEL: W. F. Perkins , V. Pres . & Gen. 
M gr . ; S . . H. F eda n , E xec. Engr.; P . F . H acke· 
tha i •. Ch1ef Engr . ; J . Jones , Chief of T est & 
Serv1ce ; S . W . Randolph, Prod . Mg r. ; J . D. 
Andrew, Sales.Engr . ; ]. D . Waugh, Pub . R ei. ; 
R. K a rey , Pro)ect En.gr.; C. Mas t, Shop_Supt.; 
T . F . Naylo r , Ma t en als E n gr. ; ] . M . K a list a , 
Pur. Agt . ; M.S. Griffith, Jr., P ers. M gr. 

KREMBS & CO., 
669 W. Ohio St., Chicago 10, Ill. 

L 

L. M. GEAR CO., 
23120 Gratiot Ave., E. Detroit, Mich. 

PERSONN~L: ]. C. Meier, Pres. & Chief Engr.; 
F . ~ · Me1er, Sr., V. Pres. & Prod. Mgr . ; F . X. 
Me1er , Jr. , Sales Mgr. ; H . A. K ehrig , Pur. Dir. 

LANDIS MACHINE CO., Waynesboro, Pa. 
P E;RSONNEL: C. N. Kirkpa trick, Pres .; G . M. 
St1ckell, V. Pres. & Sales Mgr . ; J. H . Elliott, 
Secy. & Gen. M gr . ; W . C . Wertz, Treas.; M . B . 
H enneberger, Adv. Mgr . ; C . W. Hopkins , Chief 
En gr. 

LANGELillR MFG. CO., 
51 Washington Ave., Cranston 7, R. I. 

PERSONNEL: H . K . Allard, Treas. ; A . F . Wa rd, 
Gen . M gr .· R. K aminski, Sa les Engr . ; E . 
Cousineau, Pur. Agt .; W . E. Covill, Chief Engr. 

I . F. LAUCKS, INC., 
314 M ari time Bldg., S ea ttle -4, Wa sh. 

P ERS0:-1:-I EL: H . P . Ba nks , Pres. & Ge n . ~! g r . ; 
L . W . E iler tscn , V. Pres. & Sa les 1gr.; D . 111 . 
Williamson , Sccy. & Prod. M gr.; J . T. L1vely , 
T reas.; R. G . Frede r ick, Pu r. "b ir. ; R. B . 
Thompson. P ers . D ir.; F. G. Galer , Pub. D ir. 
& Adv. Mgr. ; W. D . Lawshe , Chief En gr. 

LEACH RELAY CO ., 5915 S . Avalon Blvd ., 
Los Angeles 3 Ca lif. 

PERSO:-I NE L: j . F . C lark , Pres. ; C . 0 . Elli s , 
Co mpt.; H. E. L and . Sa les Prom. ll l gr.; E . 
Scott , Pu r. Di r.; E . K . Neale , Exec. Engr. 

THE LEECE-NEVILLE CO , 
5363 H a milton Ave ., Clevela nd, 0 . 

P ERSO NNEL: B . M. Leece , Pres. & Treas. ; P . H . 
Nev ille , V . Pres. ; S . F. Stewa rt. V. Pres .
E n grg. ; D . M . E vans , Pur . Dir. ; K . C . Ga no, 
Gen. Sa les M gr . 

THE LEES-BRADNER CO., W. !21s t St. & 
Elmwood Ave. , Cleveland II, 0. 

PERSON:-IEL: H . T. B rad ner, Pres. ; G . T . 
B radner . V. P res. ; ]. A. Berger, P u r . Ag t . ; 
H . C. W a rner, Chief E n gr. 

THE LELAND ELECTRIC CO., INC., 
1501 Webs te r St., D a yton 4, 0 . 

PERSONNEL: W . F . L isman , Pres. & Gen'. Mgr . ; 
G . R . Gaskell , V . P res. , Secy. & Treas. ; E. B. 
George , V . Pres. & Chief E n gr. ; F. B . St ilwell, 
Prod. Mg r. ; P. D . D a le , Sales Mg r.; W. E. 
K ra ft, P ur. Dir. ; H. J . H a ll, P ers. D ir. ; R . W. 
H igh, P ub. Dir. & Adv. M g r. 

LEMPCO PRODUCTS, INC., 
5490 Dunha m Rd., Bedford, 0 . 

P ERSONNEL: J . F . Strand , P res. & Gen . Mg c. ; 
J . Y . Blazek, V. Pres . ; F. J. Schwab, y. Pres.
Sales ; P . F. Hronek, T reas .; ] . H. Guhck. Fac
tory Mgr. ; ] . L . . Ba log , P u r . D ir..; R . A . 
J a meyson, Pers . D1r. ; V. R . R oy , Ch1ef Engr. 

G. B . LEWIS CO., Watertown, Wise. 
P ERSON NEL: L . W . Parks , Pres. & Treas. ; G . G . 
Fra~er , Secy.b· .K. H awki ns , Sa les . Mg r.; A. 
K1 lhon , Pur. 1r.; S . Parks, Pub. D1r. 

LIDERTY AIRCRAFT PRODUCTS CORP., 
Farmingda le, N . Y. 

P ERSONNI':L: R. Simo n , Pres . ; G. H . H a user, 
V. Pres .· W . G. Holma n , Secy. & Treas . · W . 
Ca rroll , Pla nt E ng r. ; E . A . Mat zen , P u r. bir. ; 
W. Och se, Gen . Supt. 

LINCOLN ENGINEERING CO., 
5701 Natural Bridge Ave., St. Louis, Mo. 

Pl':RSONNEL: A. P . F ox. Pres.; F. H olmes , V . 
Pres .; T . L . P errine, Secy. ; ] . L . Ca.rm\tchcal, 
Sales Mgr. ; D . K. Howell, Pur. D1r. ; R . W . 
Thomas , P ers . Dir.; W. B . Gord on, Adv. Mgr. ; 
L. C . Rotter, Chief Engr. 

LINK AVIATION DEVICES, INC., 
Binghamton, N.Y. 

P t;RSONNI':L: E. A . Link, Pres . ; G . W . Emerson, 
P . S . ~or>kins , V. Pres.; G . T . ~ink, V. Pres: & 
Treas. , F. A . Spencer, Secy. , F. R . Pener, 
Works M gr .b· B . S . Brokaw, Sa les Mgr . ; E. H. 
Allen, Pur. ir. ; T . E . Mulford, Pub. Dir. & 
Adv. Mgr.; G . Lowkrantz, Chief Engr. 

LIBE-ROLLWAY CORP., 
208 S. Geddes St., Syracuse 1, N. Y. 

Pl':RSONNEL: H . F . Hodgkins, Pres . · J . D. 
Willia m s, V. Pres. & Gen . Mgr. ; S. F . H a ncock, 
Secy. ; ~ · S. Ogg, Treas.; G . D . Colbe.rt, Prod. 
Mgr. ; G. Allen, Sa les Mgr., Clutch D1v. ; R . ]. 
Russell , Sales Mgr., Lathe Div. ; ] . D. Ed
monds , Pur. Dir. ; A . E . Pennock, Pers. Dir.; 
R . C . Brett, Mgr ., Post War Planning ; E. R. 
Fish, Chief Engr . ; C . B . Spase, Chief Engr., 
Clutch Div. 
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\Var ti me uses prO\·ed the superior 
qu a lity o f K oehler va lves . T oday , 
the needs of the g rowing civilia n a ir
craft industry are being solved by 
K oehle r 's c:-cperienced enginee r s a nd 
crafts men- creators of de pendab le 
drain a nd shu t -off va lve , and sole 
noids for light, med ium a nd hea,·y 
pla nes. 
Other qua lity-built acce sori es . too. 
arc a result of K oehler' s 14 vears 
exper ience in the des ig ning ancl. pe r
fection of a ircraft products. II al clo 
f ar IIJC IIC'lU fuel slrai,. cr- au ad
v anced K oclolc r dcv clopmc ,.t ! 

AIRCRAFT 
VALVES 

AND ACCESSORIES 

OPEN CLOSED 

66s 

The K oehler en g ineering and d e 
s ign ing s ta ff is at the service of all 
airc raft manufacturers for consulta
tion to a s is t in the growth of peace
t ime p roducts to peak effic iencies . 

K 1700ll . A fool-p roof drain va h•c de ,·el 
oped to a ve many service hours . Ava ila ble 
in a ll size a nd e pecia ll y adapted to medium 
a nd light a ircraft. R eplaces part A 77 1. 

KOEHLER AIRCRAFT PRODUCTS COMPANY 
81 4 Vermont Ave. , D ayton 4, Ohio 

Prod ucers o f A ircraft ( O il a nd Fuel) V a lves since 19 

No. 7 FLUXINE for welding all types of a luminum. 
No. l!J FLUXINE for gas and atomic hydrogen welding 
of stamless steels and inconel. No injurious fumes. 
No. 41 FLUXINE used with high-melting silver solders 
on copper and its alloys and on s teeL 
No. 43 !'L U_XINE .•. non-glaring .. • used whenever 
low-meltmg stlver solders are specified. No injurious fumes. 
Wherever· a flux is required "FL UXINE" Fluxes will do 
it better and more economically. Write on 'your letterhead 
for sample stating your flux problem. Address Dept. M. 

Better jobbers everywhere 
carry the "FL UXINE" line. 

KREMBS AND COMPANY 
Est. 1875 

669 W. Ohio Street-Chicago 10. Illinois 

TRADE MARK REGISTERED U. S. PAT. OFF. 
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THE LIQUIDOMETER CORP., Skillman 
Ave. & 36th St., Long I sla nd City, N. Y. 

PERSONNEL: C . A. deGiers, Pres .; H. T. Culli
n an, V. Pres. & Sales Mgr. ; H. A . Kurowski, 
Secy. & Treas.; A. Wickesser, Chief Engr. 

LITTELFUSE, INC., 4757 N. R avenswood 
Ave., Chicago 40, ill. · 

PERSONNEL: E. V. Su ndt, Pres . ; T . M . Bla k e, 
V. 'Pres., Secy. & Treas.; J. D. Hugh es , P rod . 
Mgr.; R . G. Akin, Sa les Mgr.; G. F. T aft, 
P ur. Dir.; C. A. McNeill, P ers . D ir.; JVI. ]. 
Pluth, Adv. Mgr .; F. A. Ba rta, Chief En gr. 

THE LODGE & SHIPLEY MACHINE 
TOOL CO., 
3055 Colerain Ave., Cincinnati 25, 0 . 

PERSONNEl. : W. L. Dolle, Pres .; F . Schoeffi er , 
V. Pres .; F. Alb recht, Treas. · J. H. Myers , 
Sales Mgr.j_G. Brakeman , Pur. bir:; J . Ma nley , 
Jr., Pers. Utr.; F. A. Fntzsch , Chtef E ng r. 

LORD MANUFACTURING CO., 
1635 W. 12th St., Erie, P a . 

PERSON NEL: H. C. Lo rd , Pres .; T. L ord , V. 
Pres. & Gen. Mgr.; B. M . Hartma n, Secy . & 
Treas .; H . H. Mayer, Ass t . Secy. & Asst . 
Treas.; W. B. F isher, Wo rks Mg r.; R. W. 
Green , Sa les Supervisor; ]. M. L ogan, Asst. 
Sales . Mgr.; A. F. Bor t z, Pur. D ir.; D. R . 
Coddtngton , Pers. Dir. ; N . Strachovsky. Re
search Dir.; R. C. Henshaw , Product Eng r. 

THE LOW BROS. co., 
424 E . Third St., Dayton 2, 0 . 

PERSONNEL: D. A. K ohr, Pres .; E. A. Da niels, 
V . . Pres.; P. H . Ha rn, Treas. ; E. F . T eyber , 
Avtat ton Sales Mgr.; W. A. Loges , Pu r. Dir. ; 
P. Willi s, Ad v . Mgr. 

LUSCOMBE AIRPLANE CORP., 
P. 0. Box 2128, Dallas 1, T ex. 

PERSON NEL : L. H. P. K lotz, P res .; D. S . 
Grubbs, Treas.; ]. P. Cunningham, Prod . 
Mgr. ; D. W . Haywa rd, Sales Mgr.; j. M . 
Waller, Pur. Dir.; W. T. Wisener, P ers. D ir. ; 
J. L. Camp, Sales Prom. D ir.; E. W . Nor ri s , 
Chtef Engr. 

LUSCOMBE ENGINEERING CO., INC., 
N. Wales , Pa. · 

P ERSQNNEL: D. A. Luscombe, Pres .; B. B. 
Melcher , V. Pres . ; K . G. Funk, Secy. & Treas . ; 
E. Miller, Sales Mgr. ; A. A . Craven, Pur. Dir . ; 
W. B. Shepard, Chief Engr. 

LYCOMING DIV., THE AVIATION CORP., 
652 Oliver St., Williamsport, Pa. 

PERSONNEl.: I. B. Babcock, Pres .; W. F. Wise, 
Exec. V. Pres . ; R. M. Mabee, Asst. Treas .; 
G. G. J ohnson , Gen. Mgr.; E. L. ·w ilkinson, 
Prod. M gr.; R . E. Posthauer, Sales Mgr. ; ]. ]. 
Ellio tt, P ur. Dir._;_ C. W. Bishop , Pers. Dir.; 
C. H. Wiegm a n , t...,h ief Engr. 

M 

McCAULEY CORP., 
1840 Howell Ave., Dayton 7, 0 . 

PERSONNEl.: E. G. M cCauley, Pres. & Gen. 
Mgr.; C. P. Pfarrer, V. Pres. & Secy.; ·B. C. 
Taylor, Treas.; S. M. Gamsu, Asst . Gen. Mgr. 
& Chief Engr. ; C. E. Adams, Pur. Dtr.; C. ]. 
Schaefer, Pers. Dir. 

McCOLPIN-CHRISTIE CORP., LTD., 
4922 S. Figueroa St., Los Angeles 37, 
Calif. 

PERSONNEl.: S. L . Christie , Pres. & Chief Engr. ; 
H. L . Christie, V. Pres. ; D. G. Dinsmore, Secy. 
& Treas. ; H. R. J aen ecke, Prod. Mgr.; E. E. 
Hughes, Sales Mgr.; R. E. Sanderson, Pur. Dir. 
& Adv. Mgr. 

MACHINE PRODUCTS DIV., ARMSTRONG 
FURNACE CO., 
505 W. Rich St., Columbu s 8, 0 . 

P ERSONNEL: D . H. Kinnan , P res .; \V . ]. Olson , 
V. Pres.;_ ]. W. Norland , Secy .l!< Treas. ; P.R. 
W olfe , v en. Mgr.; S. R. Marttn , Prod . Mgr . 

MACWHYTE CO ., Kenosha, Wise. 
P ERSOSN£L: j. S . Whyte , Pres.; R. B. Whyte , 
V. Pres. & Prod. Mgr.; l\1. A. Bun trock, Secy. ; 
H. E .• Sawyer, Treas. ; R. G . D iehl . Sales Mgr., 
Aircraft; C . F . L amieh , P u r. Dir.; F. ]. Nelson . 
Adv . Mg r.; A . .1. Naysmith , Chief E ng r. 

MAGNAFLUX CORP., 5900 Northwest High-
way, Chicago 31, TIL 

P ERSONNE L: F . B . D oan e, Pres . & Gen .. 1gr.; 
C. E . B et z, V. P res .; T. C. Diller, Secy. ; W. L. 
Bu rson, Jr., Treas., P u r. Dir. & P ers . Dir.; 
K . W . J e nsen, Prod . Mgr.; \V. E . Thomas, 
Sales Mg r .. P ub. Dir. & Ad v. Mgr .; J. E. 
Clark e , Chief E ng r. 

P. R . MALLORY CO ., INC., 3029 E. Wash-
ington St., India napoli s 6, Ind. 

PERSON :-< EL: P . R . Ma llo ry, Pres.;]. E. Cain, 
V. Pres. & Ge n. Mg r. ; M. E . H ami lto n. V . 
Pres; & T reas_. ; ]. M. S'"!'ith .. V. Pres. -.Mfg, ; 
R . F. Spa rrO\\ . V . Pres. -Sa les, L . R obbtn, V . 
Pres.-Engrg. ; G. Fo theringh a m , Seey.; G . C. 
Merce r, Pur. Di r.; A . E . Sincla ir , Pers. Dir.; 
R. B. R ob erts. Ad v. Mg r. 

EDWARD D . MALTBY CO., 
1718 S . Flower St., Los Angeles 15, Calif . 

PERSONNEL: E. D. Maltby, Pres . ;] . F. L a rson , 
Secy. & Treas.; D. D. G ildersleeve. Sa les M gr. ; 
R. E . Mer t in s , Pur. Dir . ; F. C . Wa rren, Chief 
En gr. 

MANUFACTURERS SCREW PRODUCT, 
222 W . Hubba rd St., Chicago 10, ill. 

PERSONNEL : B. ] . Sa ckhei_m, Pres .; S. R . 
Ma n ess , V. Pres . & Secy.; N . R. Sa ckheim , 
Gen . Mgr. & Sales Mgr.; W . A. Mosow , Prod. 
Mgr. & Chief Engr .,.;_ W. E . Ickier , Pur. Dir.; 
R. S . W eisler, Pcrs. uir.; F. K . Huft, Pub . Dir. 
& Adv. Mgr. 

THE MARQUETTE METAL PRODUCTS 
co., 
1145 Galewood Dr., Clevela nd 10, 0. 

PERSON NEL: H . G!eit z, Pres .; ] . D . G leitz, 
V. Pres.;]. S. Kustin , Secy . & Treas .; C . E. 
Mill er, Sales Mgr.; W. 0. Yohe, Pur. D ir.; 
H . T. Cowles , P ers . Dir. 

IRVIN W. MASTEE,S, INC., 
3035 Andrita St., Los Angeles 41, Ca lif. 

PERSONNEL: I. W. Masters, Pres., Trea s., Gen . 
Mgr. & Sales Mgr.; G. M . Walker, V. Pres. & 
Prod. Mgr.; M . C. Taylor, Secy._lf\· E. Smith, 
Pur. Dir.; F. Shuck, Pers. Di r . ; w. R. Hensel, 
Chief Engr. 

MECHANICAL HANDLING SYSTEMS INC., 
4600 Nancy Ave., Detroit 12, Mich. 

P~RSONNEI..: W. V. Casgrain, Pres.; L. ] . 

J
B lS}iop

0
.,v. Pres .; C. H. Haberkorn, J r ., Secy.; 

· · .Donnell, Prod. Mgr.; W. E. Bennett, 
P ur. Dtr.;_W. H. Mitchell, Pers. Dir.; A. E. 
Grann, Chtef Engr. 

MELETRON CORP., 950 N. Highland Ave., 
Los Angeles 38, Calif. 

PERSONNEL:. G. A. Starbird, Pres. & Treas.; 
W. K. Starbtrd, V. Pres.; R. E. Starbird, Secy. 
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LIQUIDOMETER 
TANK QUANTITY GAUGES 

~ ,'~'' iJO ''',,~ ..... -run l2S .. , \ ~ 
!"SO .....,. 150~ ~ 

I ~ ,. '!s~ 1 
\ -,10 200 : .. . , 1 zn ,-: .. ,, 

Li q uidometer 
G auges are used 
on thousands of 
military, naval and 
co mme rcia l air 
pl an es in service 
throug hout the 

w orld. Th ey provide posit ive, de
p endabl e and accurate knowl edge 
of th e quantity of fu el, oil, d e-i ce r 
Fl uid, or oth er l iquids contained in 
tanks. 

The Liquidometer Corp. 
37th Street and Skillman Ave. 

Long Island City, N. Y. 
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MENASCO MANUFACTURING CO., 805 S _ 
San Fernando Blvd., Burbank, Ca lif. 

P ERSONNEL:}. C. L ee , Pres.; R. R . Miller. V. 
Pres. & Ge~. Mgr.; R . B. Smith, Secy .j W. D. 
Mewhort .. ! reas.; H . F. Schwedes, Proa. M~r.; 
N . S. White, Sales M gr.; }. South, Pur. Dir. ; 
T. } . Tormey, Pers. Dir.; C. Crank. Pub. Dir. 
& Adv. Mgr.; W . G. Wood , Chief Engr. 

MENAUGH-DUTTERER CO., 
549 Washington Blvd., Chicago 6, IIJ. 

PERSONNEL: } . E. Menaugh, Pres. ; R . } . L . 
Dutterer, Chief Engr. 

MERCURY AIRCRAFT INC., 
Hammondsport, N. Y. 

PERSONNEL: } . F. Mead e , Pres. & Gen . Mgr. ; 
E . M . Meade, V. Pres~~ D . R . Searle, Secy.; 
S. Singer, Treas.; A. C . .1\.reutzige r, Sa les M gr.; 
C. F. Gu th y , Pur. Dir.; M. D . Linehan Pers . 
Dir.; R. F. Moore, Pub. Dir. ' 

MERCURY CHf>MICAL CO. INC., 
2706 David Stott Bldg., D etroi t 26, Mich_ 

PERSONNEL: G. Thompson, Pres . ; 'vV. M . 
Keese, Gen. Mgr. 

THE MERIAM INSTRUMENT CO., 
10920 M adison.Ave., Cleveland 2, 0. 

PERSONNEL: J . B. Menam, Pres.; A . A. H ejduk. 
V. Pres. &: Sales Mgr.; M . Meriam, Secy.; 
J . B . Menam, Jr., Treas. & Gen. Mgr . ; } . 
Miller, Pur. Dir. 

MERZ ENGINEERING CO., 
200 S . Har?ing St., Indianapolis 7, Ind. 

PERSONNEL: B. Dmgley, Pres. ; R. W. Wallace , 
V. Pres.; W . P . Nottingha m, Secy. ; E . J . 
Breech, T reas. & Gen. Mgr.; H . L . Boese, 
Works Mgr. ; q. A . Stassus, Sa les Mgr. ; C. A. 
Purdy, Pur. D!f. ; C. A. Campbell, Adv. Mgr. 

METAL & TOOL RECONDITIONING 
SERVICE, 
250 W _ 54th St., New York 19, N. Y. 

P ERSONNEL: L. :Westbrook, Pres.; B . R. Pa yn, 
V. Pres~~ G. Sulhvan, Secy.; V. Kendler, Treas .; 
V. G . .t1erman, Gen . Mgr . & Pur. Dir.; M. 
Becht, Prod. Mgr.; A . E. Benfield, Sales Mgr . ; 
S .. Katz, Pers. Dir. & Adv. Mgr. ; C. Tyler, 
Ch1ef Engr. 

MEYERS AffiCRAFT CO., 
Tecumseh Airport, Tecumseh, Mich. 

P ERSONNEL : A. H. Meyers , Pres. & Chief 
Engr. ; C. F. Sage, V. Pres.; B . W. Hoffman, 
Secy., Treas. & Pur. Dir. ; 0. Meier, Prod. Mgr. 

MICA INSULATOR CO., 
797 Broadway, Schenecta dy, N. Y. 

PERSONNEL: M. A. Chapman, Pres. ; C. P . 
Mills, V. Pres. 

MID-STATE MANUFACTURING CO., 
Waupun, Wise. 

P ERSONNEL: C. 0. Thomas, Pres. & Treas.; 
J. A . Zeratsky, V. Pres. & Prod. Mgr.; A .E. 
:Haese, A~st . Secy. ; A. G. Gibbons, Gen . Mgr. ; 
E. J . Ma1tre, Sales Mgr.; B. H. Bredeson, Pur. 
Dir. ; H . C. Engelbracht, Pers. Dir.; H. Hanson, 
Chief Engr. 

MILLER PRODUCTS CO., INC., 
29 Warren St., New _York 7, N.Y. 

MINNESOTA MINING & MANUFACTUR
ING CO., 
900 Fa11_quier Ave., St. Paul 6, Minn. 

PERSONNEL: W. L. McKnight, Pres. ; A. G. 
Bush, V. Pres. ; J . L. Connolly, Secy.; H. P . 
Buetow, T~eas. ; C. B. Sampa1r, Prod. Mgr.; 
G. H . ~alpm, Sales Mgr . ; B . B. Cou.ntryman, 
Pur. D1r.; I. C. Lawrence, Pers. D1r. ; C. 0. 
Moosbrugger, Adv. Mgr. ;' C. P. Pesek, Chief 
En gr. 

MODERN OPTICS, INC., 
4001 B ellai re Blvd., Houston..! T ex. 

PERSONNEl. : V. Hancock, P res. & Lien. ·!gr . : 
F. Hancock. V. Pres. & Trcas. ; E. M. Hancock. 
Secy. ; B. R. K ing. Prod. Mg r.; R. Ricgclsper
ger. Pu r. Dir. ; M. } . Delscamp . Adv. I\l g r. 
C. Bell, Chief En gr. 

MOLDED I NSULATION CO., 
335 E. Price St., Philad elphia 44, Pa. 

P ERSONNEl.: V. I. Zelov , Pres .. Treas. & Gen. 
Mgr.; A. H eer. V. Pres. ; H. H. Zelov, Secy. ; 
C. } . F riskey , Prod . Mg r.; E . . A. Berger, Sales 
Mgr.; G . E. Schoen , Pur . D!f.; L .. W artena . 
P ers. Dir.; A. Zillger, Chief E n gr. 

N 

NATIONAL ACME CO., 
170 E. 131s t St., Cleveland 8, 0 . 

P ER SONNEl.: F . H . Chapin . Pres . & Gen. Mgr . ; 
C. W. Simpson , V. P res. ; T . L . Strimple , S;cy.: 
G. } . Steinbicker, Treas. ; R . C. Kmley . 1 rod. 
Mgr.; R . R. Rhodehame l, Sales Mgr. ; R .. J . 
Gosling, Pur. Dir.; H. 0 . Anderson. Pers. D1r.; 
L . E. Honeywell, Adv. M gr.; A . E. Dnssner, 
Chief Engr. 

NATIONAL COMPANY INC., 
61 Sherman St., Mald en 48, M ass. 

PERSONNEL : W. A. R eady , P res. & Sa les Mgr. ; 
H W Cairns . V . Pres .; W. H . Ba lcke, Secy. ; 
w·. T : P eabody , Treas. ; W. J . Larkin, Pr~d. 
Mgr. & Chief Engr. ; J. G . Woods, Pur. D1r.; 
W. W. Dow, Pers. Dir. 

NATIONAL LOCK CO., Rockford, IIJ. 
P ERSONNE L: A. :f. Strandquist. Pres . & Gen . 
Mgr.; A. H . Cha rles, V. Pres.; H. A. J ohnson, 
Secy. ; M.A. Sommer, Treas.; T. R . Williams, 
Prod. Mgr. ; T . :Williams, Sa les Mgr.; C. ¥· 
Oberling, Pur. Dir:l H. M . John.son , Pub. D1r. 
& Adv. Mgr.; E. w . North, Ch1ef En gr. 

NATIONAL RADIATOR CO., 
Johnstown, Pa. 

PERSONNEL: R. S. Waters, Pres.; E. W . Long
acre, V. Pres .; R . W. Bolsin ger, Secy. & Treas.; 
} . F . Thomas, Sa les Mgr .. Century Div. 

THE NATIONAL SCREW & MANUFAC
TURING CO., 
2440 E. 75th St., Cleveland 4, 0 . 

PERSONNEL: H. P . Ladd, 'Pres.; C. F. Newpher, 
V. Pres. ; E . E. Griese, Secy.; D . D . Green
shields , Prod. Mgr . ; B. H. Jones , Sa les Mgr. ; 
R. G. Burnham, Pur. Dir.; G. R. Kloppman, 
Pers. Dir.; D. H . Samuelson , Chief Engr. 

NATIONAL VULCANIZED ·FffiRE CO., 
Maryland Ave. & Beach St., Wilming-

. ton 99, Del. 
PERSONNEL: J . W . Marshall, P res.; }. K . 
Johnston, V. Pres.; F. I. Crow, Secy.; T . C. 
T aylor, Treas.; H. C. Hackett, Sales Mgr. & 
Adv. Mgr. 

THE :i-mDco co., 
87 Rumford Ave., Waltham 54, Mass. 

PERSONNEL : A. C. Burleigh, Pres., Treas. & 
Gen . Mgr.; C. S.. Burleigh, V. Pres . 

NEW ENGLAND SCREW CO., 
Emerald St., Keene, N. H _ 

PERSONNEL: G. J . Holt, Pres. & Treas. ; G .. B. 
Holt, V. Pres., Secy. & Sales Mgr.; F . JucJUs, 
Gen. ~gr.;]. qandy, P~od. Mgr. ; L . Hewett, 
Pur. D1r.; H. L1ttle, Chief Engr. 
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... for 2 6 years, 

the Mercu~y Mark 

has stood for pre

cision and skill in 

craftsmanship, plus 

a sixth sense which 

can be acquired only 

through experience 

... the know how to 

do a job right. 

aluminum fuel and oil 
. tanks • ailerons, fins, 

rudders and similar 
surfaces • aircraft parts 

and accessories. 
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THE NEWTON-NEW HAVEN CO ., 
680 Third Ave., W est H aven 16, Conn. 

PERSON!'o'EL: \V. G. Newton . Pres.; W. G . 
Newton, Jr., V. Pres. ; B . F. Engli sh , Treas. ; 
C. Manger, Prod. M gr.; H. \V. B ollma n, Sa les 
M gr. 

NORMA HOFFMANN BEARINGS CORP., 
Hamilton Ave. , Stamford, Conn. 

PERSONNEL: H.]. Ritter, Pres.; F . W. Mes
inger, D. E. , Ba t esolc , V . P res . ; E . C. Lennon , 
Secy. 

NORTHROP GAINES, INC., 
1985 E . 16th St., Los Angeles 21, Calif. 

PERSONNEL : ·F. E. Ga ines , P res .; E. T. Weila nd , 
Gen. Mg r. ; E . Hodges , Prod . Mg r.; R . A . 
Hutchinson . Jr., Sa les Mgr.; G . Sheedy, Pur. 
Dir. ; V. Gille n, Pers. Dir.; H. ] . Black, Chief 
Engr . 

NUKRAFT MANUFACTURING CO., INC., 
Shelbyville, Ind. 

P ERSONNEL: R. R ." Gross , Pres . & Treas.; P. ]. 
Gross, V. Pres. & Secy.; \V. Platt, Prod. M gr.; 
D: Gordon, Sales Mgr.; K . ] . Couls ton, P ers. 
D tr.; W. Hoffman, Adv. M gr. 

0 

THE OHIO ELECTRIC MFG. CO., 
5901 Bellford Ave., Cleveland 4, 0 . 

PERSONNEL: F. W. J essop, Pres.; C. Wh it ti er, 
Secy. & Treas.; V . I{. Smith, Gen . Mgr . ; R. 0. 
Wertz , Chief E n gr. 

THE OILGEAR CO., 
1399 W. Bruce St., Milwaukee 4, Wise. 

PERSONNEL: G. H. Fobian, Pres. ; W . G . Prasse , 
V. Pres.&SalesMgr.; W. Ferris , V. P res . ;R. D. 
Pakenham, Secy. & Treas .; H. Simon , Prod . 
Mgr.; ~-].Jungbluth, Pur. Dir.; E. Sherer , 
Pe_rs. Dtr. ; M . E. E ngebretson, Adv. Mgr.; E. 
Wtedmann, Chief Engr. 

THE OKONITE CO., P assaic, N . ]. 
PERSONNEL: F. C. Jones, Pres. ; E . ]. Garrigan, 
V. Pres . & Sales Mgr. ; C. M. Kirkland, Secy. ; 
A. F. Metz, Treas . ; D . R. Stevens , Works 
M gr.; M. W . Rounds, Prod. Mgr. & Pers . Dir.; 
G. S. Hayes, Pur. Dir.; R. S . Hayes, Pub. Dir. 
& Adv. Mg r. ; R. ] . Wiseman, Chief Eng r. 

OWATONNA TOOL CO., Owatonna, Minn. 
PERSONNEL: R. A . K a plan, Pres .; A . R . Kaplan , 
V . Pres.; R . R. Barnard , Secy. 

p 

PAASCHE AIRBRUSH CO., 
1909-27 Diversey Pkwy., Chicago 14, Dl. 

P ERSONNEL:]. A. Paasche, P res . ; H . F. Reck, 
V. Pres. & Seey. 

PACIFIC AIRMOTIVE CORP., MANUFAC
TURING DIV., 6265 San Fernando Rd., 
Glendale 1, Calif. 

PERSONNEL : E. Herring, Pres . & Gen . Mgr.; 
E. 0. Locher, G . EdenqUist, V. Pres .; V. E. 
Semrau, Secy. & Treas.; W. M. McCall, Sales 
Mgr. 

PACIFIC AVIATION, INC., 9900 Lincoln 
Blvd., Los Angeles 45, Calif. 

PERSONNEL: R. D. Bayley, Pres .; G. H. Frohn, 
V. Pres. & Gen . Mgr.; A. E. Tierney, Secy . & 
Treas. ; L. W. Wilkes, P rod. Mgr. ; R. Vachon, 
Sales Mgr.; S. Souder, Pur. Dir.; R . M. Butler, 
Pers. Dir. & Pub. Dir. ; H. V. Reynolds, Chief 
En gr. 

PACIFIC DIV., BENDIX AVIATION CORP., 
11600 She rma n W ay, N . Hollywood, 
Ca lif. 

P ERSO:-<!'EL : P. 1\ icholls, V. Pres. ; C. C. House
holder, Secy.; E . Stebbins, Trens.; ).f. • I. 
Bu rns, Gen . ll l gr.; ] . P. Phill ips, P rod. dg r. ; 
R . C . F uller, Sales ' fF· & Adv. ll lgr.; R. L . 
Galbraith , Pu r . Dir. & Pub . Di r . · A. l alm
q ui st, Pers . D ir. ; W. C. Trau tman , Ch ief Engr .
H ydrauli cs; H . W inchell . Ch ief Engr .-Radio. 

PACIFIC SCIENTIFIC CO., 1430 Gra nd e 
Vis ta Ave. , Los Angeles 23, Cal if. 

PERSO:-<l'E t.: W . P. Balders ton .. Pres.i. D . H. 
G rubb, V. Pres, j D. .. ll lcAlhs ter , ::>ecy. & 
Treas. ; C . H . \ vebber , Sal.es !g r . ;_ K. Li nd
berg, Adv. lll g r. ; G . Y. Smtlh , Chtet E ng r . 

PACKARD ·ELECTRIC DIV., GENERAL 
MOTORS CORP., W a rren, 0 . 

P ERSO:-<KE t. : B. . MacG regor. Gen . ll!gr . ; 
R . E . H atch . P rod. Mg r. ; R . ]. ll ! ont~omcry . 
Sales lll E:r. ; E. E. D eB olt, Pur. Dir. ; J. Blair, 
P ers . D tr. ; H . C. Mohr , Adv. i'vl gr. ; L . C. 
Wolcott, Chief E n gr. 

THE PALNUT CO., -
67 Cordier St. , Irvington, N. ]. 

P ERSONNE L: ]. R . Hotchkin , P res .; A. H . 
Beggs , V. Pres. & Sa les Mgr. 

THE PARKER APPLIANCE CO., 
17325 Euclid Ave ., Cleveland 12, 0 . 

PrmsONNEL: S. B . T a ylo r. Pres. ; C. H . Wagne r. 
Jr., V. Pres . & Secy . ; F. A . R olla . Treas. ; F. E . 
Amon , Gen. M gr.· R . L . H ous. Works M gr .; 
D. A. Camero n-'- Sales Mgr . ; H. H. Kra nse. 
Pur. Dt r. ; R . u. Mcl\•ltll en, P ers . Du·.; P. 
Koza k, Jr., Adv . Mgr. ; L . H. Schmohl , Ch ie f 
Engr. 

THE PAULSON TOOLS INC., 
Wallingford, Conn. 

PERSONN EL : C . H . Lou cks , Pres . & Gen. lll g r.; 
E . W . Thompson, V. Pres.;]. E. Wrinn, Secy.; 
]. J. Brosnan. Treas .; A. F . To rrey, Pur. Dir. 

PERMOFLUX CORP., 
4900 W . Grand Ave., Chicago 39, Dl. 

PERSONN EL: L . M . Heineman, Pres.; W. E. 
G ilman , V. Pres. ; M. F. H eineman, Secy. & 
Treas .; B . Hya tt, Prod. Mgr.; W . Seeley, Sa les 
Mgr. & Adv. Mg r.; R . McWhorter , Pur. Dir.; 
H . Geb ert, P er s . Dir. ; R. Bierma i\, Chief Eng r. 

THE PERMOLD CO., 
P. 0. Box 70, Medina, 0. 

PERSONN EL: E. G . Fahlman, Pres ., Treas. & 
Gen. Mgr. ; L . E. D eGroa t , V. Pres. , Sales 
Mg r. & Adv. M gr.; H. R. Doswell, Secy. & 
Prod. Mg r.; A. Eble , Pur. Dir.; H . D. McCu l
lough, Pers . . Dir.; S. W. Jackson, Chie f Eng r. 

L. M . PERSONS CORP., 
6301 Manchester Ave., St. Louis 10, Mo. 

· PERSONNEL: L . M . Person s , Pres .; J. E. Dube , 
V. Pres.; C. B . Lockwood, Secy. & Treas. ; 
S. N. Gray, Gen. Mgr.; F. Haake. Prod . Mgr.; 
R. L. Persons, Sales Mgr. & Adv. Mgr.; M. 
Beisa n g , Pur. Dir.; L . S. Houghton, Chief Engr . 

PHEOLL MANUFACTURING CO., 
5700 Roosevelt Rd., Chicago 50, Dl. 

PERSONNEL: E. M. Whiting, Pres. & Gen . 
Mgr.j_ J. J . Schwander, Secy. & Treas. ; A . ] . 
Macuonald , Prod. Mgr.; J . A. P erry, Sa les 
Mgr.; A . A. Schmid, P ur. Dir.; 0. A. Zapel, 
P ers . Dir.; N. L . Marvin, Adv. Mgr . ; F. P. 
Tisch , Chief Engr. 

PHILLIPS MANUFACTURING CO ., 
3475 W . Touhy Ave., Chicago, Dl. 

PERSONNEL: ]. M. Bash, Pres. & Treas .; J. 
Hanley, Secy. & Gen. Mgr.; W . Ticha, Chief 
Engr. 
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The sc ience o f v ibra tion control has n o t b een 
behind o th e r sciences in the advances it h as 
nl ade under th e spur o f urge n cy to , v in the 
war. Lord Bonded Rubbe r Mountings so lv_ed 
vibration problems on practica ll y every ve
hicle o f war tha t sailed the skies, trave led 
on la nd or water, or bored the dark caves 
of the ocean. 

~II tha~ Lord has learned in a generation 
o f p10neenng the fi e ld of v ibra tion control, 
through peace and _war, is at the di sposal of 
m~nufacturers, d~stgn engineers, and oper
auon man_age rs, tn this new age of faster 
transport m a travel-minded world. 

Lord Vibration Control increases effective 
power through in1provcd transmission; it 
prolongs the life of e ngines and auxiliary 
eq uipment. It safo;guards delicate instru
ments upon whose functioning safety 
d e pends. It promotes the comfort and effi
ciency of operators , the relaxation and 
e njoy ment of passenge rs. 

We have a Lord Mounting to solve your 
vibration problem, or we'll make one. Lord 
engineers are at your service. Keep up to 
date on vibration control; let us add your 
name to our mailing list. 

Lord ilfountings for Faster-Smoother-Quieter Travel 

En'IJ' geuuiue Lo1·tl 
J\l onutim.!, ca rrit•s tbe 
urllll l' ''LOUD '' embossed iu 

tbe rubb,•r or iu r l'liSt•d 

/t:tters 0 11 tbe forgiugs. 

• BUY VICTORY BONDS • 

1111111 BONDED RUBBER '7-· S~, 10 AIIOII iiiUllON 

LORD MANUFACTURING COMPANY 
ERIE, PENNSYLVANIA 

• 

••~U ~t,.lU•U1 1~U 

"'" 10•~ • • UO IUtll SO• AYL 
t•utoco · ~ no,. "'C"1tu~ ovc. 
Ol1I011 .. 'uo•ooo•uOht. 

-~.:::::::o~:~;~~:J;)}:1:T~:::~~y~;. 
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PHOTOSWITCH INC. , 
77 Broa dway, Cambridge 42, Mass. 

PERSONNEL: A. G. B. M etcalf, Pres. ; j . A . 
Long, V. Pres.; A. H. Avery , Treas. 

PffiRCE & STEVENS, INC., 
710 Ohio St., Buffalo 3, N . Y. 

P ERSONNEL: R . D. Stevens, Pres. ; A . L. 
Stevens , V. Pres. ; P . P . Dauscher, Secy. & 
Treas. ; G. T . S win g , Sa les M gr. ; E . C. Stevens, 
Pur. Dir. 

PIONEER ENGINEERING & MANUFAC
TURING CO., 
19669 John R. St., D etro it 3, Mich. 

PERSO~NEL: A. M. Sa rgent, Pres. , Gen. Mgr. , 
Pub. Dir. &Adv. Mgr. ; G . E. Sargent, V. Pres. ; 
C. A. Bonamy, Secy. & Treas. · M. R . Under
wood, Pur. Dir. ; C. Mooney, Chief Engr. 

PIONEER GEN-E-MOTOR CORP., 
5841-49 W. Dickens, Chicago 39, Dl. 

PERSONNEL: D. E. Bright, Pres.; R . 0 . Gold
ber_g, V. Pres. ; H . Goldberg , Seey ., T reas. & 
Chief Engr.; M. ]. Walker , Sales Mgr.· E. 
F ishman, Pur. Dir.; ]. S. Smythe, P ers. Dir.; 
G. F. Bingham, Adv. Mgr . 

PIONEER PARAC!WTE CO., 
168 Forest St., Manchester, Conn. 

PERSONNEL : H . R . Malloty, Pres . & Treas. ; 
L. H . Ford, V. Pres. & Sales Mgr.; ] . C. Shu
macher, Pur. Dir. 

PITTSBURGH PLATE GLASS CO., 
2000 Grant Bldg., Pittsburgh, P a. 

!'ERSONNEL: H . B . Bigg ins , Pres. ; R . B. 
fucker, V. Pres.; W . V. S immons, Treas. ;'D. C . 
B':'rnham, Sales Mgr.; M. E . Ca rlisle , Pur. 
D1r. ; E. L. P a tton, Adv. Mgr. 

PITTSBURGH PLATE GLASS CO . INDUS-
TRIAL PAINT DIV., ' 
2000 Grant Bldg'., Pittsburgh 19, Pa. 

PERSO~NEL: H. B. Higgins, Pres.; W. •V. Sim
mons, . r .reas.; H . E. Post, Gen . Sales Mg r.
lnd. F misbes; W . ] . Timberman , J r. , Aircra ft 
Sales Dir. ; 1';.1. E . Carlisle, Pur . Dir.; G. B erg
hoff, P ub . Dir ,; E. ] . Allee , Adv. M gr . 

THE PORTER-CABLE MACHINE CO., 
1714 N. Salina St., Syracuse 8, N.Y. 

P ERSONNEL: W . A. Ridings , Pres. · D . ] . Rid
m gs , V . Pres. & Gen . Mgr. ; H. L. R amsay, 
Secy. & Sales Mgr.; L . B. Benham, Treas. & 
Prod. Mgr. ; A : S. Bancroft, Pur. Dir. ; S. 
P&aAlmder,MPers. Dir. ; W. F. Schleicher, Pub. Dir. 

v . gr. 

POULSEN & NARDON INC 
2665 Leonis Blvd.,'Los Ai::geles 11 Calif. 

PERSONNEL: S. Eisenrod, Pres. & Treas. ; H. E . 
~isenrod, V. Pres. , Secy., Gen . Mgr ., P ub. Dir. 

Adv. Mgr.; R . H . Cla rk, Works Mgr. ; R . ] . 
Russell , Sales Mgr. ; ] . W . Harford, P ur. Dir. ; 
Deb· . Df.EHubba rd , P ers . Dir.; R . G. LeClercq, 

ie n gr. 

PRECISION PRODUCTS INC 
420 W. Main St., C~rry, P~. 

PERSONNEL: S. J, Irv ine, Pres.· P. M. Waite , 
V. Pres . & Gen. Mgr.; L . E. Graham, Secy.; 
H . G. Cragg, Treas.; W. C . Scott , Prod. Mgr. 

PRECO INC., 
960 E. 61 st St.~ Los Ap.geles 1, Calif. 

PERSONNEL: C. T. Hill, Pres. ; H. J. Wieden , 
V . Pres. & Gen . Mgr . ; C. R . N issen, Secy. ; ]. C. 
Silhma~. Prod. Mgt,:·j E . Zucbelli, Sales Mgr., 
Pub. Dir. & Adv. Mgr.; E . F . Stoner, Chief 
E n gr . 

PURITAN COMPRESSED GAS CORP., 
201 2 Grand Ave., Ka nsas City 2, Mo . 

P ERSONNEL: P . B. F ra ncis , Pres. ; R . E . Stone, 
Prod. Mgr.; R. E. K oons , a les :l! g r. ; C. H. 
Welty, Chief Eng r. 

Q 

QUALITY ELECTRIC CO., LTD., 1235 E . 
Olympic Blvd ., Los Angeles 21, Ca lif. 

PERSONNEl. : J . 0. Ca~~· Pres. & Sales Mgr.; 
E . C . Flynn, V. Pres . ; l. ] . Flynn . Secy.; G . E. 
Briggs, Trcas. ; R . C. Enderwood . Gen . 1g r. 
& Prod. M gr. ; S . D elys , Pur. Dir.; A . W . 
Wotkyns , Pers . Dir.; C. C. Adams, Chief Engr. 

QUIGLEY CO., INC., 
527 Fifth Ave., New York 17, N.Y. 

P ERSONNEL: D . F. McM ahon, Pres. & Sales 
M gr .; H. C. Thayer, V. Pres . & Chief Engr . ; 
J . A. Mulcahy, T reas. ; W. H. Kay, Pur. Dir.; 
R . A. Trefethen , Adv. Mg r. 

R 

R-B-M MANUFACTURING CO., DIV. ES-
SEX WIRE CORP., . 
Hanna St., Logan sport, Ind. 

PERSONNEL: R. L. Dashner, V . Pres. & Gen . 
Mgr.; H . L . Huntsinger, Sales Mg r. ; H. H. 
Clayton, Chief Engr. 

R C A VICTOR 'DIV., RADIO CORP. OF 
AMERICA, _ 
Front & Cooper Sts., Camden, N. ] . 

PERSONNE L: H . M . Hucke, Aviation Radio 
Sa les Mgr . ; M . G . Whitney , Prod. Mgr., Avia
tion R adio; R. R . Welsh, Chief Engr ., Av ia tion 
Section . 

RACINE TOOL AND MACHINE CO., 
1760 Sta te St., Racine, Wise. 

P ERSONNEL: M. E. Erskine, Pres. & Treas. ; 
F. H. Kind, V. Pres.; ]. E. Erskine, Secy.; 
H. A. Schultz, Sales M gr . & Adv. Mgr.; H . C . 
Smith, P ur. Dir. 

RADIATOR SPECIALTY CO ., · 
1722 Down Rd., Charlotte 2, N . C. 

PERSONNEL: I. D. Blumentha l, Pres. ; H . F. 
Meltsner, V . Pres. & Sales Mgr.; S . Kra ft . 
Secy. & Treas. ; T . Worthington, Prod . Mgr. ; 
W. M. Ba ucom, Pur. Di r. ; C . Lev ine, Adv . 
Mgr. 

RADIO FREQUENCY LABORATORmS, 
INC., Boonton, N. J. 

PERSONNEL: R . W. Seabury, Pres.; E . S . Sea 
bur)', V. Pres.; B . E . Holley, S'Ocy. & T reas. ; 
R: H . D enton, Prod. Mgr. b· ~- Kingsland, Pur. 
Dir. ; D . W . Cotte, Pers. ir.; L. R. Damon, 
Ch ief Engr. 

RADIO RECEPTOR CO., INC., 
. 251 W. 19th St., New York 11, N . Y. 

PERSONNEL: L. Arnson, Pres. & Sales Mgr.; 
H . Cohn, V. Pres., Treas. & Gen . Mgr. ; H . R . 
Zeamans, Secy.; H . Palmer, Prod. M gr .b· W . 
Ostrove, Pur. Dir. ; I. B . Seidler, P ers. ir.; 
J. M. T or r, Pub. Dir. & Adv. Mgr. ; E. D . 
Gibbs, Chief E n gr. 
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For 

Dimension 
Control 

It's Ouicker to Use 
Dial Indicator Gages 

Diollndicotor gages are visual, hence fu t cr and more 
positive. Ask about new gage d esigns and catalog. 

FEDERAL PRODUCTS CORP. 
Eddy St., Providence, R. I. 

* * * DERA * * .. 
, a I C I S I 0 N .. M I A S U a I H 0 I N S 1 R U M I N T S 

h • -g CONTROLS 
l FOR AIRCRAFT 

hi g Engine Temperature, 
• Eleclro-Mosn e llc 

and Hydraulic Conllols (2-, 3-
and 4-Woy Valve>) will oper
ate in any position, regardleu 
of acceleration or change of 
moti on . H i·G volv.u ore u.n• 
affected by vibration. Thei r 
lightneu, compactness and 
small si xe S<O Ve weight, space TYPE AV-1 

and ma terials. Used for engin e priming, anU·icing, 
oil d iluti on, cabin hooting, propeller feathering , 
wing A•p and other aircraft functi ons. Write for 
Catalog 52B. 

GENERAL I CONTROLS 
801 ALLEN AVENUE, GLENDALE 1, CALIF. 
FACTORY BRANCHES: Philad elphia, Atla nta, 
Boston, Chicogo, Ka nsas Ci ty, N ew York, Dalla s, 
Denve r, Detro it, Cl eve land , Houston, Son Fran-

cisco, Sea tt le, Pi ttsburgh 
DISTRIBUTORS IN PRINCIPAL CITIES 
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THE RAPIDS-STANDARD CO ., INC., 
535 Bond Ave ., N. W ., Gra nd R apids 2, 
Mich. 

P ERSONNEL: L. C . Backa nt. Pres . & Sa les Mg r .; 
H . R . Pea rl, V. Pres . ; L . E . Coop e r, Secy. ; 
R . S . Calvert, Treas .; J. R . Seba sti a n. Gen . 
Mgr . ; R . In wood, Prod . Mg r. ; R. L. G u nnel l. 
Pur. Dir. ; W. H . A r thur. P ers . D ir .; E . D . 
M cK enna , Adv. MgL ; C . VanLoo . Chief Engr . 

READING BATTERIES, INC., 
Box 916, R eading, P a. 

P ERSONNEL: J. T. Moore, Jr. , Pres . ; H . A . 
Peck, V . Pres . , Gen . Mg r. & Sales Mg r.; R . 
Quimby, Secy :.i. S . 0 . K olb, Treas .; F . Spa t z, 
Pub. Dir. ; C . v . R eet z, Prod. Mg r. , Pu r. Di r . 
& Chief En gr. 

REASOR MANUFACTURING CO., 
13th & Indiana Ave., St. Cha rles , lll. 

P ERSONNEL: J. A. C rum , Gen. Mg r.; A . 0 . 
Ma la nd, Prod . Mg r. 

RELIANCE MANUFACTURING CO., 
. 212 W . Monroe St., Chicago, lll. 

PERSONN EL : A. T. Ba rd, Pres. ; L . L. Chock, 
B. S . B erman, ]. Cha mpion, J . H eyman, B. 
Stra uss, E. DuBroff, H . H orowitz, S . Manne· 
cus , V . Pres. ; T . P. Ca rley , V. Pres. & Treas . ; 
0. J. Mink , V. Pres . & Sa les M g r. ; L . C . 
Swartwood , Secy . ; S . M . Cuthunz, P rod . Mgr.; 
J . R a e, Sa les Mgr.; ]. Beall, Pers. Dir.; M. 
Schmidt, Adv. Mg r. 

REMLER CO., LTD., 
2101 Bryant St., S a n Francisco 10, Calif. 

P ERSONNEL: E . G . Da n ielson , Pres. & Gen. 
M gr . ; R . C . Cra,__ V . Pres .; W . S . J a rdine, 
Secy. & Treas. ; W. L . N ahm, Prod. Mgr . ; 
H . L. Parker, Sales Mgr. & Pub. 'Di,r.; H. A . 
Green e , Jr. , Chief Engr. 

REPUBLIC AffiCRAFT PRODUCTS IV. 
THE AVIATION CORP. 
5914 Federal, D etroit 9, Mich. 

P ERSONN EL: I. B. Babcock, Pres . ; W . F . Wise, 
V. Pres. ; R . S . Pruitt, Secy.; W . A .. Mogensen, 
Trea s. ;_ D. McRae, Prod. Mgr. ; B. M. Sma rr, 
Pur. D1r.; B. B. Fost er, P ers . Di r . ; J . E . Wells , 
Adv. Mgr. 

REPUBLIC INDUSTRIES, INC., 
25 Broad St., N ew York 4, N . Y. 

RESISTOFLEX CORP., 
B elleville 9, N. ] . 

P ERSONNEL : E. S . Peierls, Pres. ; H. E. Krebs, 
V. Pres . & Gen . Sales Mgr. ; C . E . Stretton, 
Secy. ; W. W. Brooks, Treas.; S. W . Sin d ing 
P rod. Mgr.; C. E. Conover, Sales Mgr.; F. v: 
Smith, P ur. Agt. ; B . L ewis, Pers. Dir.; W. 
MacWilliams, Chief Engr. 

REYNOLDS METALS CO., 
2500 S . Third St., Louisville 1, Ky. 

PERSONN EL: R . S. Reynolds, Sr. , Pres. (Rich· 
mond, Va .); W. G . Reynolds, V . Pres . & Gen . 
Mgr., Parts Div. ; D.P. Reynolds, V . Pres. & 
Gen . Sales Mgr. ; F . R . Edney ,- Asst . Secy.; 
R. S . Reynold s , Jr., T reas . (Richmond, Va.); 
W . E . H oge, Prod . Mgr.; A . H. Cha rlton, Sales 
Mgr. ; H. B . Borders , Pur. Dir.; C . B. Cressman , 
P ers. Dir . ; D. F . Bea rd, Adv. Mgr.; T . A . 
Murphy, Aviation M gr. ; B . L. Baxter, Chief 
En gr. 

ROCHESTER ROPES, INC., 
Culpe pe r, Va. 

Pl, RSON:-<EL: \V. L . R och es t e r, Pres. & Treas. ; 
J . P . W oodlock, V . P res. ; E . E . P eckham. 
Secy . ; H . F . Atherlon. Jr. , P u r . D ir.; C. astillo . 
Ch ief E ng r. 

ROCKBESTOS PRODUCTS CORP., 
SO Mitch e l Dr., New Haven 4, Conn. 

P ERSOSNE I.: A . C. , 'ewton . P res . ; B . H . 
R eeves , V . P res. & Gen . Mg r.; H . 0. Anderson , 
\ . P res .-Sa les ; W . C . Armst rong , Secy. & 
Trcas . ; S . N .. ' ich ols . P rod. 1\l gr. ; E . L . 
Alvord, P ur. Di r.; T . R . Bai ley. P e rs . Dir.; 
E . M . H ecry, Adv . Mg r. ; C . H. DeWo lf, C hief 
En 1 r. 

ROCKFORD CLUTCH DlV., BORG-
WARNER CORP. , Rockford Dl. 

P ER ONK I, L: A. A . Warne r. Pres . & Gen. •[g r. ; 
E .<;:. Shie lds , V. Pres . ; F . M. Pal m q u is t, Secy . 
& 1 rea s .; H. L . Emerson . Prod. Mg r. ; C. L . 
Christi a n son. Sales Mg r. & Ad v . M gr. ; M . E . 
Carlso n, P u r . Di r. ; H . Lundberg , Pe rs. Dir.; 
A . H . Anderso n, Chief E n gr. 

ROCKFORD SCREW PRODUCTS CO ., 
2501 Ninth S t. , Rockford, Dl. 

PERSONNEL: 0 . C . Nelso n, Pres. & Gen . Mg r. ; 
S . Hillma n , V. P res . & Sa les Mg r . ; D . E. 
johnson , V. Pres .. W orks & Prod . Mgr . ; E . A . 
Mille r , Secy. & Treas .; C. C . Ericson . Pur. 
D ir . ; J . Ba umgarte n, P ers. Dir.; H . A . H age r, 
Pub. Dir. & Adv. Mg r . ; S . Lindeman, Chief 
En gr. 

.7 ROCKX., :MOUNTAIN STEEL PRODUCTS, 

. - 1NC., 1360 W a ll St., Los Angeles 15, 
1 Ca lif. 

PERSON NE L: E . C . LeMunyon. Pres. & Ge n . 
M g r.; G . L. LeMunyo n, V. Pres . .i..L. E c:H u rley, 
Secy., Treas. & Sa les Mgr.; G . u em entt , Pu r. 
Dir.;·S !A. T erry , P ers . Dir. ; A. L. Robb, Chief 
En gr. 

ROHLM MANUFACTURING CO., INC. , 
561 E. 18th St., Erie, Pa. 

PERSONNEL: J . R . Dunnihoo, Pres. & Ge n . 
M gr . ; H . N . Dunnihoo, V. Pres. & Treas. ; 
M . J. Bisbee, Secy.; L . M . Bisbee, Prod . Mg r.; 
] . W. Hellwege, Pur . Dir. 

ROHR AIRCRAFT CORP., 
Foot of H St., Chula Vista, Calif. 

PERSONNE~: F . H. Rohr, Pres. & Gen . M\V; 
J. E. Rhe1m, V. Pres. & Prod. Mgr.; S . . 
Shepard, Secy. ; G . Jyi. Harrington , Treas. ; J .. H. 
Stromberg; Pur. D1r.; ] . L . Robel, Pers. b1r.; 
F . E . McCreery, J r ., Ch ief Engr . 

RYAN AERONAUTICAL CO., 
Lindbergh Field, San Diego, Calif. 

P ERSONNEL: T. C. Ryan , Pres. & Gen . Mgr.; 
E . D . Prudden, V . Pres .; G. C . Woodard, V . 
Pres . & Treas .; C . A. Stillwagen, Secy.; G. E. 
Barton, Prod . M gr.; S . C. Breder, Sales Mgr.; 
E . Molloy, Pur. Dir. ; J. W. Bunnell, Pers. Dir.; 
W. Wagner, Pub. Dir. & Adv. Mgr.; B. T. 
Salmon, Chief Engr. · 

II 
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Cord and Terminal Assemblies 
Aircraft Terminals 
Cords and Strands 
Engineered Slings 

THE COMPLETE Roebling line has 
made this name a byword in the C!On· 
tcol shops of the entire industry. 

Illustrated, various ty pes of Roebling 
Cord and Stra nd, including 7x7, 19 
wire strand, 7xl9,and 6x7 with cotton 
core. Also a section of Lock-Clad 
control cord and several types of 
swaged terminals. Wide range of di 
ameters, sta inless or galvanized, pre· 
formed or non-preformed. Roebling 
Slings and Sling Fittings available in 
sizes and fitting types to meet your 
specifications. 

Aircord Divisio11 
JOHN A. ROEBLING 'S SONS COMPANY 

. TRENTON 2, NEW JERSEY 
Branches and Warehouses in Principal Citie s 
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SKF INDUSTRIES, INC., Front St. & Eri e 
Ave., Philadelphia 34, Pa. 

PERSONNEL: W . L . Batt, Pres .; S . F. WoUmar. 
Exec. V. Pres .; R. H. DeMott, V. Pres.-Sa les · 
T . W . Dinlocker , V. Pres . & Trcas. ; C . P: 
Colli~ s . Secy.; R. R . Zisette, Sa les M g r .. ; J . F. 
W_hehhan, Jr. , Pur. Dtr.; H . S. L a n gdon , l?e rs . 
Dtr.; R . C. By)er, Pub. Dtr. & Ad v . M g r . ; G . 
Palmgren, Chief Engr. 

S & M LAMP CO., 
119 W . 36th Pl., Los Angeles 54, Calif. 

PERSONN~I. : .J . Shtrreffs , Pres. & Gen . M g r. ; 
W . G. Sht r reffs , V . Pres . & Chief Eng r . ; A . L. 
Varenhors t, Secy. ; S . Friedma n, Treas . ; W . 
Shalda. Prod. M gr.; B. DeRa mus, Sales Mgr. ; 
L . Hatcher, Pur. Dtr. ; A . Snell, Adv. M g r . 

ST. LOUIS TOOL & MFG. CO., 
6100 Prescott, St. Louis 15 Mo. 

PERSONNE_L: G . A . Coolid ge , Pres:. Gen . M g r. 
&Pur. Dtr.; B. B. <:;oolidge , V . Pres. , Pers . 
Dtr. & Adv. M g r.; A. J eski, Secy., T reas. & / 
Sales M g r.; ] . Bratton, Prod . M g r. & Ch ief 
En g r. 

SAXL IN!?TRUMENT CO., 
6 Lmnaean S t., Ca mbridge 38, Mass. 

P ERSONNEL: E.). Sax!, Pres . 

SCHAUER MACHINE CO 
2060 R eading Rd., Ci;;_cinnati , 0 . 

PERSONNEL: A.]. Kahn, Pres. ; F . G . Kahsar, 
Prod. M gr. ; S . E. !\'right, Gen. Sales M gr . ; 
D, T. Face, fur . D tr . ; R. S. Whitacre, P e rs 
Dtr . ; G . L. Nord, Chief En gr. . 

SCHWEIZER AIRCRAFT CORP 
County Airport, Elmira, N.Y. 

~E~OSNEL: .E. Schweizer, Pres . & C hief En g r . ; 
M D chwetzer, V. Pres. & Gen. M g r .; R . P . 

c o:well , Secy. ; N. H a ich, Treas .; W 
Schwe1zer, Prod. M_gr . ; H . H. Taylor, Sale~ 
Mgr. ; W . R . Alle':', H . R. j a ck, Buyers ; E . S. 
Bardwell, Pers. Dt r . & P ub D ir · F E H tt Adv. Mgr. . . ' . . ur ' 

L . N. SCHWIEN ENGINEERING CO 
5736 w_. W ashington Blvd., Los A.;geles 
16, Cahf. 

PE~SONNEL: L . N . Schwien, Gen. P artner & 
Chtef Engr.; E . E. Schwien, Gen. M gr . · M. 
Sanders, Prod. Mgr.; R . W . Quinn, Sa les M gr. 
& A~v. Mgr.; J?. Armes, Pur. Dir.; ] . F. 
Schw1en, Pers . Dtr. . 

SCIAKY BROS., 
4915 W . 67th. St., Chicago 38, Til. 

P C:RSONNEL :. D. _Sctaky, S . Sciakv, Maurice 
Sctaky, Mana Sc1aky, Partners; ] . L. Graham, 
Pr~d. Mgr.; R. L. T etaz, Sales Mgr. ; ]. L . 
Bthk, Pur. Dtr. ; B . Stults, P ers . Dir.; M. 
Lave!~, Adv. M g r .; V . B . Hj erpe, Chief Engr. 

SCIN'J'ILLA MAGNETO DIV., BENDIX 
AVIATION CORP., Sidney, N . Y. 

PERSONNEL: G. E . Steiner, Compt. ; H . Hanni, 
Gen. M gr .; W . Michel, Prod. M gr.; A . W . 
De C h ard, Sales Mgr. ; A . Bekker, Pur. Dir. ; 
E . Van Name, P er s. Dir. ; T. Z . Fagan , Adv. 
Mgr.; ] . R . Frei, Chief Engr .; W. ]. Spengler, 
Exec. Engr. 

SCOTT AVIATION CORP., Lancaster, N . Y. 
PERSONNEL: E. M. Scott, P res . ; H. A . Benzel. 
V. Pres. & Chief En gr. ; E. Prior, Secy.; R. 
Pollock, Treas.; R . Welch , Prod. Mgr. ; A . S. 
Brown, Sales M gr .; E.]. Allein, Pur. Dir. ; ] . 
Knights, Pers . D ir. 

SEALED POWER CORP., 
500 Sanford St. , Mu s ke gon, Mich . 

P ERSO:-IN EL: . E . j o hnson . Pres . ; P . . 
j ohnson, \ . Pres .-Sa les ; !'\ . A . M oore. V . Pres. 
& Gen . 1g r. ; R. R . Bea rd s ley. Secy. ; L G . 
. Mat th<'ws , Ass t . Treas. ; H . V. Pars , Prod . 
Mg r. ; ] . E . No r wood . G . W. Davies . A . \V . 
Lin es , Sales 1g rs. ; R . S . H a rvey. P ur. Dir.; 
W . R . Tyson. Pcrs. Di r. ; . H . L e Fevre, Adv . 
M g r. ; ). H. Balla rd . D . J\'1. Hcs lin g , Chie f 
Eng rs . 

SEAMAN PRODUCTS, DIV. OF SEAMAN 
PAPER CO., 
222 W . Ada m s St., Chicago 6, Ill. 
120 W. Provide ncia Ave. , Burbank, Cali f. 

P ER ON!<EI. : D . R . Seama n , P res. ; C. Sea m a n , 
V. Pres. ; L. Spri n ger , Secy. ; A . j . Drusch, 
Treas., G en. •lg r . & Sa les Mg r. ; A . j . D rusch. 
Jr. , Prod . M g r . & C h ief Eng r. 

SERVAIR, INC., 
D etroit City Airport, D e troit 5, Mich. 

P ERSO:-< NEI. : C . H . R e nnwald , P res . & P rod . 
M!{r. ; A. V . Binard. V . Pres .. Gen . M g r . & 
Chte f Eng r . ; H. M . Kimball. Sccy . & ales 
M g r.; vV . A . Miln e , Trcas . & Pers. Dir.; A . L . 
Youn g , P u r . D ir. 

SHAKEPROOF INC., 
2501 N. Keeler Ave. , Chicago 39, Ill. 

PER SO !< NEL: H . B . Smith, P res . ; F . W . En g
la nd, E xec. V . Pres .; C. L. j o h n son, V . P res . & 
Trea s .; A . E . Cole. Sccy . .i.. E . W . Fulle r , Sales 
lvlg r .; W . R . Smith, Pur. uir. ; j . Tomli n . Pers . 
Dir . ; R. M . W a ll. A d v . Mg r .; W. ?II . Hanne
m a n, Chief E n g r. 

SHALLCROSS MFG. CO., 
jackson & Pusey Aves., Coll ingda le, P a. 

P ERSONNEl. : D. H. Sha llcross , Sr . . G e n . M g r.; 
j . S . Shallcross . Sales Eng r.; W . J\1. S m ith , 
Sa les 1g r . ; E . H. M iller, Pur. Dir.; H . P . 
Bridge, Adv. M g_!: .; F . D. M itchell , C hief E n g r. 

SHELL OIL CO ., INC., 
50 W . 50th St., New York 20, N . Y. 

PI; Rs ONN I, L: A . Frase r, Pres .; P. E . L a kin. V . 
Pres.; R. T. Goodwin, M gr., Central Avia tio n 
J?ept .j_ ) . S . J;l,a rri s, Asst . Mgr.. Cc~tral Avia 
t ion vept. ; I . B . Rend e!, T ech m eal Ass t ., 
Ce n tral Avia t ion D e pt.; W . H . Bra tehes . Pur. 
D ir . ; 0. F. M ino •·. Pub . Dir. ; D. C. Marchne r, 
Adv. Mgr. 

SHENANGO-PENN MOLD CO., 
Dover, 0. 

PE RSON NE l. : H . S . R eam, J r. , Prod. Mg r. ; 
H. H. Zolla r, Sales M gr. 

SHEPARD NILES CRANE & HOIST CORP., 
Montour Falls, N.Y. 

PERSONNEL: S. Buckley , Pres. & Gen . Mgr. ; 
H. W. G ledhill, V. Pres . & Sales M g r. ; P. E. 
Stotenbur, Secy. & Treas.j__F. Rund le, Prod . 
Mgr.; S . W. J o n es , Pu~. U1r.; F .]. C ro u ch, 
Adv. Mgr.; L . Pnce, C htef Engr. 

SIGMA INSTRUMENTS, INC., 
70 Ceylon St., Bos ton 21, M ass. 

P ERSONNEL: R . T. Fisher, Pres. & Chief Engr.; 
E. johnson, Asst . Treas ; G . Reindel, Jr .. Sales 
M~ I 

SIMMONDS AEROCESSORIES, INC., 
30 Rockef!'lle r Plaza, N ew York 20, N.Y. 

SIMPLEX PRODUCTS CORP., 
3830 K elley Ave., Cleveland, 0 . 

P ERSONNEL: F. G . Ferguson. Pres. & Gen . 
M gr .; D. M. Solenberger, V. Pres.; H . T . 
Scoville , Sales Mgr. & Adv. Mgr.; R . C. 
Thompson, Ch ief E n gr. 
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Whu t u good propelJ c r thrus t b earing in u. plnne e ngine does in Lhe 

nir d e p e nds to a n ex t e nt upon how cnrefully it h ns been ha.ndle d on 

Lhe g round. G ood assemblers r e move ~~!JP wrappings only when 

they're r eady to install the bearings . They handle] the b earings 

with clean, dry hands on dirt-free b enches •.• install tltcm by 

applying pressure on only the rnee b e ing mounted. Correctly 

handle d and ins tall ed on the ground, an !i9l~!JP will do a d e p e nd

able job in. the uir. 

IE!~!JP INDUSTRIES, INC. l'HILAOELPIDA 34, Pn. 

BALL AND ROLLER BEARING~ 
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SINCLAIR REFINING CO., 
. 630 Fifth Ave. , N ew York 20, N.Y. 

PERSONNEL: G . H . Taber. Jr., Pres. ; J. E. 
Dyer , V. Pres .; L. P. Lochridge. Sa les Mgr.; 
D. S. Bixler, Aviation Sa les ; C . W. McAllister, 
Avia tion En gr. ; C . M . Larson, Chief Consulting 
Engr. 

SKll.SAW, INC., 
5033 Els ton Ave. , Chicago 30, Ill. 

PERSONN JFL: B. Su lliva n, Pres. & Gen. i\!gr.; 
E. W . R1stau , E. J. Kelley, V. Pres. ; J . L. 
McMa nus, Secy. ; E. B . McConv ille , Treas. ; 
J. J . Topolinski, Prod . Mgr.; M. F . Hu seby , 
Sales Mgr . ; W. Ruppert, Pur. Dir.; W. 0. 
Gra fe , Jr., P ers . Dir.; D . M . De wol f, Adv. 
Mgr.; F. Koenig , Chief Engr. 

SKINNER PURIFIERS, INC., 
1500 Trembly Ave., Detroit 11, Mich. 

P ERSONNEL: R. L. Skinner, Pres .; R. T . Skin
ncr, V. Pres.~R. J . Daly, S.ccy.; F . Huntoon, 
Prod. Mg r. ; J . H. Skinner, Sa les Mgr. ; 0. P. 
Dameron. Pur. Dir.; ] . P. Campbell, Pers. 
D~r. ; W . K asten, Chief Engr. 

SKYDYNE, INC., 
River Rd., Port Jervis, N.Y. 

PERSONNEL: M . K. W eill, Pres .· R. L. Wei ll, 
V. Pres. ; S. E. Mautner, V. Pres . & Ch ief Engr.; 
M . Kantor, Prod. Mg r.; M.P. Wi lliams, Oftice 
Mgr.; \V. Maccallum , Pur. Dir. 

SKYVIEW CAMERA CO., Olmsted Falls, 0 . 
PERS.ONNEL: D . Worster. Gen. Mgr.; H . M. 

EHowlson , Sales Mgr.; H. L . Worster, Chief ngr. 

SMITH METER CO., . 
~~ift. Smithway St., Los Angeles 22, 

PERSONNEL: H. F. Detrick, Pres .; W . W. 
Br~wn , V. Pres.; H. W . . Hatch Secy · H P 
Stnc~l er, Treas.; H. G. Smith Sales Mgr: A. 
Modjeski, Pur. Agt.; W . E. St~en, Chief E~gr: 
SNAPVENT CO., 
p 517 W. Cumb~rland, Knoxville 1 Tenn. 

ERSONNEL: B. B. S1mcox, Gen. Mgr. • 

M. L. SN~ER <'!< SON, 1856 E. Boston Ave 
Philadelphia 25, Pa. ·• 

PERSONNEL : ~· A . Greene , Pres . ; F. M . Greene 
V. Pres.; H . S1mpson , Secy.; C. Snyder, Treas.; 
S. Wolf, Prod. Mgr.; G .. S!owey, Sales Mgr.; 
H . M . S1 mpson, Pur. D1r. ; C . Keyser Adv 
M gr.; F. Congdon, Chief Engr. - ' · 

SOCONY-VACUUM Oll. CO., INC., 
26 Broadway, N ew York 4, N.Y. 

PERSONNEL : W. L. Bake~, .Mgr., Av iation 
Dept.; T. G. E!lrly, Mgr., A1rhnes Div.; H. M . 
Long , M gr .,A1rport D1v . ; A. E. Smith Mgr 
T echnical D1v. ' ·• 

SOLAR AIRCRAFT CO., 2200 Pacific High-
way, San Diego 12, Calif. 

PERSONNEL: E. T. Price, Pres. & Gen. Mgr.; 
R. E. Craig, Sr. V. Pres .; J . L . Oatman, Secy.; 
A. W. Briggs, Treas .; E . D. Foster, Prod. Mgr.; 
W . L. Wilkinson, Sa les Mg~. ; F. W. Ford, Pur. 
Dir. ; E . E . Binger, Per~. D1r.; V. Wyatt , Pub. 
Dir.; W. C . Heath, Ch1 ef Engr. · 

18th & Grand, Des Moines 5, Iowa 
PERSONNEL: H. L eisey, Prod. Mgr.; K. 0. 
Nichols, Pur. Dir.; G . 0 . Adams, Pers. Dir.; 
W. F. Wanner, Chief Engr. 

SOLAR MANUFACTURING CORP., 
285 Madison Ave ., New York 17, N. Y. 

PERSONNEL: 0 . Paschkes , Ch. of Bd.; P. 
Hetenyi, P res.; \'{ . C . Harter, V. Pres.-Sa!es 
& Secy. ; J. I. Cornell, V . Pres.-Engrg .; I. F. 
Weiss , Treas.; S. A. Wolin , Sales Pr~motion 
Mgr.; G. Sexton Pur. Dir. ; A. LeMane, Pers. 
Dir.; S. L. Ohertok , Asst . Adv. Mgr. 

SOSS MANUFACTURING CO., 
21777 Hoover Rd ., Detro it, Mich . 

P ER 0 :-INEL: C. J . Soss , Pres. ; S. Soss, Sfjec~. 
Sales .!g r. & Adv. Mgr. ; H . Soss , T reas. ; ·. · 
O'Brien , Prod. i\!gr.; S . R . Sny de r . P ur. 1_r.; 
W . H a milton, P ers . Di r. ; E. La tegahr. , Ch1ef 
E ng r. 

SPARTAN AIRCRAFT CO., 
1900 N. Sheridan Rd., Tulsa , Okla. 

PERSONNEL: J .P. Getty , Pres. ; G . I?. SbortesTs , 
Asst . to P res. ; M. W. Balfour. V. Pres .; F

1
. • 

Hopp. Secy. & Treas. ; H . E. Kra us , P ant 
Mgr . ; A. B. Ba rne tt, Plant Supt.; H. S .. ubFe
myer, Pur. Dir.; J . H ardesty, Pers. D~r. ; ' . 
Stewart, Chief Engr. 

SPECIAL TIES, INC., 
Skunk's Misery Rd., Syosse t, N. Y. 

PERSONNEL: S. A . McClellan , Pres . & Gen . 
Mgr .; M. C. McCle ll a n, Secy . ; M. ] . Kiefer, 
Compt. ; W. J . Sherry, Prod . i\!Rr. ; E . Kloberg , 
Plant Engr. ; L . E. Magilliga n , Pur. Agt.; W. A. 
Pa rker, Pers. Dir.; E . S. Gwathmey, R esea rch 
Dir.; A. C . deBeauregard, Chief Eogr. 

SPENCER & MORRIS, 5649 Alhambra Ave., 
Los Angeles 32, Calif. . 

PEI!SONNEL : E . B. Spencer, G. B. Morr!S• 
Major Partners ; R. Theriault, S . E. Morns. 
Ltd . Pa rtners; E. B . Spencer, Gen . Mgr.{· R . 
M iotti, Prod. Mgr.;_ S. E. Morri s, Sales lv gr. ; 
R. Bartholomew, Pur. Agt . ; G . V. Migula , 
Chief Engr. 

SPERRY GYROSCOPE CO., INC., 
Great Neck, N. Y. 

PERSONNEL: P.R. Basse tt, Pres.; C. M. Green, 
V. Pres. & Gen . Mgr.; L . F. Malkovsky, V. 
Pres.-Mfg .; C. A. Frische. V. Pres.-Engrg .; J . 
B . Wilson , Secy.; T . A . Ward , Treas .; G. S. 
Starke .. Gen. Sale~ M gr.; A. F, Van AlstY:oe, 
Pur. D1r.; W. Be1lby, Pers. D1r.; J . A . Fitz, 
Adv. Mg r. 

STANDARD AIRCRAFT EQUIPMENT CO. 
Roosevelt Field, Mineola, N . Y. 

PEI!SONNEL: L . J . Bolio, Ge n . Mgr . 

STANDARD Oll. OF CALIFORNIA, . 
225 Bush St., Sao Francisco 20, Cahf. 

PEI!SONNEL: R . F. Bradley, Mgr., Aviation 
Div. ; L . W. Aubry , W. V. Hanley, Asst. Mgrs ., 
Aviation Div. 

STANDARD Oll. CO. OF NEW JERSEY, 
30 Rockefeller Plaza , New York 20, N . Y. 

PERSONNEl. : R. C. Oertel, Sales Mgr.; B. F. 
Meglaughlin, Pub. Dir.; R. M. Gray, Adv. 
Mgr. 

THE STEEL IMPROVEMENT & FORGE 
CO., 970 E . 64th St., Cleveland 14, 0. 

PEI!SONNEL : C . H . Sm1th, Jr., Pres. ; W . A . 
Frazee, V. Pres.; C. A. Ramsey, Treas.; R . ] . 
Hess, Prod. Mgr.; W. E. Graves, Sales Mg_r.; 
H . H. Carl son, Pur. Dir.; W. Naujok s, Ch1ef 
En gr. 

THE STEEL PRODUCTS ENGINEERING 
co .. 
1205 W. Columbia St., Springfield, 0. 

PERSONNEL: ] . E. McAdams, Pres.; W. C. 
Jorda n, V. Pres. & Gen . Mgr. ; I. W. Clark, 
Secy. & Treas .; C . P . Meredith, Sales Mgr. ; 
W. S. Burke, Pur. Dir. 

STEVENS WALDEN, INC., 
475 Shrewsbury St., Worcester 4, Mass. 

PEI!SONNEL: J. D eliso, Pres., Treas. & Gen. 
Mgr.; E. F. Hennessey, V. Pres., Sales Mgr. 
& Adv. Mgr.; H . P . Adams, Pur. Dir.; G. H . 
Braman, Ch ief Engr. 
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/tfiPortont 
These 

AIRCRAFT ENGINEERING AIDS 

can be yours for the asking 

Many leading aircraft engi-
neers everywhere are finding "T.he 
Timken Engineering Journal'' and 
the illustrated 24-page aircraft sec
tion of real help in making pre
liminary drawings. 

They contain complete, detailed, 
and accurate information on bearing 
mountings, data on bearing selection, fit
ting practices, Closures and assembly, 
lubrication weights, landing wheels, etc. 

Why not get your copies now. A card 
or letter will bring this valuable material 
to you for immediate use or future ref
erence. No obligation involved of course, 
but our engineers will be glad' to consult 
with you at any time. 

TH E 

TIMKE N ENGI NEElliNG 

JOURNAL 

Airc:ral t Soctloo 

nn; TIM~ ,,. aouta tt:AJ1t'O coxr.ot'Y 
a. OtDQ .. LA 

Sectional view of the 
Timken Bearing used 
on propeller blades. 

THE TIMKEN ROLLER BEARING COMPANY, CANTON 6, OHIO 
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M . C. STEWART, Ashburnham, M ass. 
PERSONNEL: M. C. Stewart, Pres.; L. M. 
Stewart, Secy. 

STEWART-WARNER CORP. , 
1826 W . Dive rsey P arkway, Chicago 14, 
lll. 

PERSONNEL: J. S. Knowlson, Pres. ; F. A. Hiter, 
V . Pres.; A. R. Benson, Secy. ; F . P . Ki rch . 
Treas .; G. Thomas, P rod. M \S r.; G . Zahn. Sales 
Mgr.; R . F. Sti les , Pur. D~r.; E. G. Weber, 
Pub. Dir. ; F. R . Cross , Adv. Mgr.; W. Stein 
wedell, Chief Engr. 

STODDART AIRCRAFT RADIO CO., 
6644 Santa Monica Blvd., Hollywood 
38, Calif . 

!" ERSONNEL : R. R . Stoddart, Pres. (?· Timbrel! . 
freas . ; J . M. 1Rooney , Prod . M gr. ; F. ] . 
Sten ge r , Chief Engr. 

STONE PROPELLER CO ., 
701 E . Gilbert St., W ichita, Kans. 

PERSONNE l. : M . J. Stone, Pres.; C. L . Coe, 
Secy.; A. E. Ferguson, Treas. ; W. Stoessel , 
Prod . Mg: . ; A . M . Stone, Sales Mg r .. Pur. Dir. 
&·Pers. Dir. i..9· T. Rea, Pub. Dir.; L . And erson , 
Adv. Mg r.; w . McKay, Chief Eng r . 

D. A. STUART OIL CO. , 
2727 S . Troy S t., Chicago 23, Ill. 

P ERSON NEL.: W . H . Oldacre, Pres. & Gen . Mt; r .; 
L. B. Perkins , Secy. & Treas.; F. J. Schmitt, 
Sales Mgr. ; H. A. Erickson, Chie f Engr. 

P . A. STURTEVANT CO., Addison, Ill. 
PERSONNEL: P. A . Sturtevant , Pres . & Trea s. ; 
R. D. Robertson, V . Pres. ; A. 0 . T eckemeyer, 
Secy.; H. E. Nusperle, Gen . Mgr. ; C. usperl e, 
tf~~.' Mgr.; H . G. Rudd, Sales Mg r. & Adv. 

SUNDMARK. SUPPLY CO ., 
p 1700 E . Gage Ave. , Los Angeles 1, Cali f. 

ERSONNEL: ,R. Sundmark, Pres .; C . W. Sund
mark, V. P res.; R. Sattl er, Secy .; E. A. Sh ively, 
Tr~as. ; H . W . Woodward, Gen . Mg r.; ]. M. 
Smith, Sales Mgr. ; A. Bu rro w, Pers . Dir. 

SUPERIOR TUBE CO., Norristown , P a . 
PERSONNE L: C. A. Ward en, Pres .; S. L. Gabel , 
Gen . Mgr.; C. A . Warden, J r., E xec . V. Pres . 
& Secy. ; R. H. Gabel, V. Pres.-Engrg .; P. E . 
Kelly , Treas. & Asst . Secy.; C. E . Pugh, Asst. 
Treas. ; C. W . Buler , P lant Supt. ; H. B. Brown, 
J r ., Sales Mgr. ; J . J . Bowe, Asst. to ,Gen. Mgr. 
& Charge of Sales E lectronic Div · J C 
Turner, Dir . of Purchases ; D . L . Budcw~lter: 
Pur. Agt. ; W . ] . McFarland, P ers. Mgr. 

SURFACE COMBUSTION CORP., 
2375 Dorr St., Toledo 1, 0 . 

PERSONNEL: F. H . Adams, Pres.; C. B . Phillips, 
V . Pres. -Sales; E. H. Taylor, Secy. & Treas.; 
R. A . B ell , Sales Mgr.; M. Goodman, Pur. 
Dir. ; W . J. Grover, Pub . Dir. & Adv. Mgr. 

SWITLIK PARACHUTE CO ., 
Lalor & Hancock Sts ., Trenton 7, N. J , 

PERSONNEL: S . Swit lik, W. Switlik, R. Switlik, 
L . Switlik, Partners; G. C. Jaco, Sales Dir. 

T 

THE TAK.K CORP., 
26 W . M arket S t., Newark, 0 . 

PERSONNEL: F . W. Atkinson , Pres. ; R . B. 
T aylor, V. P res.; W. E . Krause, V . P res. & 
Chief Engr. ; D. K leist , Secy. & T reas . ; D'. C. 
L eidy, P u·r . Dir . 

THE TAYLOR WINFIELD CORP., 
1052 Mal10ni ng Ave ., N . W ., W arren, 0 . 

P ERSO:-ISEL : j . A. Anderson , Pres. ; W. A . 
Anderson , V. Pres.; T. S. Long, . Pres. & 
Gen. Mg r. ; J. D. Anderson, Secy. & T rec.s .; 
J . H. Cooper, Chief Sales Engr . · R. R. Huff
man . Adv . . !g r.; P. J, Mann . Compt. ; A . S. 
Manternach , Works Mgr. : M. l\ 1. Seeloff . Chief 
E ng r.; C. E. Tripp, Pur. Agt.; E. E. Steigner. 
Pers. Dir. 

T AYLORCRA.FT AVIATIO N D IV., D E T R OIT 
AIR-CRAFT PROD UCTS, I NC., 

PERSONNEL: N. R uss, Pres .. Treas. & Sales 
Mg r.; 0 . M. Bell, Asst. to Pres.-Distributioi1 ; 
B. Russ. V . Pres.; J . Rodd , Secy. & Gen. M gr.; 
W. E. Staff,jr .. Asst. Gen . M r.; F . Drawe, 
Prod. Mg r.; . Lamey, Pur. Dir.; G . Benne t t, 
Pers . Dir.; ] . F . Mas terson. P ub. Dir. & Adv. 
. fgr.; D. R omick, hie£ Eng r. 

T E ICHER MANUFACT URING CO RP., 
136-23 -34th Ave. , F lush ing, N . Y. 

P ERSONNEl.: A. A. T eicher, P res. ; G . B. Cluett , 
I I, V. Pres . ; L. L . Wilke , Secy.; K . Priedemann 
P rod. Mg r. 

T HE TELEOPTIC CO ., 
1251 M ound Ave., Racine , W ise. 

P r::RSONNE L: B. L . Bobroff. S r ., Pres . & Gen. 
Mg r.; R . G . Harvey, Sr., V. Pres. ; B . L . 
Bobroff, Jr .. V. Pres. & Secy . ; H . E . ash, 
Treas.; M . R. K o rshin . Sa les Mg r. ; R . Valhn, 
Pur. Dir.; C. Meyer, Chie f Engr. 

T HE TEXAS CO., 
135 E. 42nd S t. , N ew York 17, N. Y. 

P r::RSONNE L: W. S . S. R odgers , C h.; H . T. 
Klein, Pres.; M. H a lpern , ]. S. Leach, R . 
Ogarrio, C. E . Olmsted, R . L. Sa~nd_c rs . J . 
Tanha m , T. H. W ebb, V. Pres.; W. G. Elicker, 
Secy.; L . H. Lindema n. Treas.; W. Hochuli, 
Gen. Sales Mg r . ; R. S. H a tch, Pur. Mg r. ; C. 0 . 
Strahley, Pers . Mgr.; P. C. Humph rey , Pub . 
R el. Mgr . ; D. W . Stewa rt, Adv. Mgr..: D-. W. 
Carswell , Ch ief Engr.-Refi n m g ; A . KCi f, Av1a· 
tion Sales Mg r.; R. J . Ha ll, Asst . Av ia t iO n 
Sales Mg r. 

THE RMADOR ELECTRICAL M FG. CO., 
5119 S . Ri ver s ide Dr., Los Angeles 22, 
Ca lif. 

Pr::RSONN EL: H. H . Fogwell, Pres.;. W. E. 
Cranston , V. Pres . & Gen. Mg r. ; K . 1.- . Kings
ley , Secy. ; K. T. Norris , Treas .; W . R. Wool
wine , P rod. Mgr.; F . A. Ballman. Sales Mg r.; 
H. W. E ll is , Pur. Dir.; C. 1. H a rd in g , P ers . 
D ir.; J , C. Rigt;s. Pub. D ir. & Adv. M gr.; 
F. M. Pence, Chief Engr. 

THE THOMPSON GRINDER CO., 
1534 W . Main St. , Springfield, 0 . 

PERSONNEL : C. Baldenhofer, P res.,. Treas. & 
Gen . Mgr. ; W . G . Baldenhofer, V. Pres. ; R . M. 
McDonough , Secy.; R. Baldenhofer, Prod. 
Mgr.; .T . C. Wilson, Sales Mgr., P ub. D ir. , Adv. 
Mgr .. & Ch ief Engr.; R . L . Powers , Pur. D ir.; 

· ·F. W1lson, Pers. D ir. 

THOMPSON PRODUCTS, INC., 
23555 Euclid Ave., Euclid 17, 0 . 

P ERSONNEL: F. C . Crawford , Pres .; L . M. 
Clegg, Exec. V. Pres.j.A. T . Colwe ll, 2nd V. 
Pres.,; J . D. Wright , v. Pres. & Secy. ; J , H. 
~oohdge , V. Pres. & Treas. ; E . F . Gibian , Gen. 

gr. ; C. L. David son, Sales Mgr.; G. H . 
~ackett, .Pur. Dir.; A. N. Sheahen, Pers. Dir . ; 

B
. R. W it t, Pub. ·Dir. & Adv. Mgr.; K . M. 
a r t let t , Ch ief Engr. 
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SUPERIOR TUBE COMPANY 
Norristown, Pennsylvania 

METAL TUBING MANUFACTURERS 

SEAMLESS TUBING 

*WELDRA WN TUBING 
(welded, then drawn) 

Stainless Steels 
Low Carbon Steel 

"Monel" 
"lnconel" 

Steel s 
Alloy Steels 

Stainless Ste~ls 
Compos ite (Steel 

and Copper) 
Nickel 

" Monel" 
" lnconel" 

Beryllium Copper 
Aluminum 

FABRICATED PRODUCTS 

Alloy Steel Valve Push Rods for Aircraft and Tank Engines 
Antennas in Weldrawn Monel and Stainless for Aircraft, Automotive 

and Marine Applications. 
Tubing for transmitting and receiving Antennas 

Manufacture, in a great variety of metals, tubing for 
instruments, for Industry generally. 

Specialists in Hypodermic n~edle and other surgical uses. 

In 1946 a new plant was added to the company's facilities in which 
nickel for the Electronics Industry is manufactured. A parts shop is 

housed in the same structure. Cathode sleeves in both Seamless 
and Lockseam types are the main product in this addition. 

* Trade-marked 

6 I 
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THOMSON INDUSTRIES, INC., 29-05 R e-
view Ave. , Lon g I sla nd Ci ty 1, N . Y. 

P ERSON NE L: J . B . Tho m son , P res. ; S . G. Thom
son , J r . , V .• Pres. & Trea~ ._; _A : C . -~teven s . Seey . ; 
R. C. M a gee, Ge n . Mg 1., H. E. Sco t t , Prod. 
M gr.; J . F . Nu lt m eyer , Sales Mgr. ; J . 0. Wi n
berg , P u r. D ir . ; S . K o tu la , Ad v. M g r.; L . H. 
L eonard , C hief E ngr. 

W. HARRIS THURSTON, INC. , 
~0 W orth St. , N ew York 13, N. Y. 

PERSONNEL: H . Meyer, V. P res . ; J. G. Bausher. 
D ir. o [ Airw in g F a brics ; M. F . Ch a pe l, W es t 
Coast R ep. ; C. F . M a rsh a lt , Ohio R ep. 

THE TIMK.EN ROLLER BEARING CO ., 
Canton 6, 0 . 

PERSONNE L: W. Ums ta ttd, P res .; L . ~ 1. 
K lined ins t . V. Pres. ; W. B . !oore, Sa les M gr. ; 
P . J . R eeves, Ad v . Mgr. 

TITANINE, INC., 
Morris & Elmwood Aves., Union, N . ]. 

P ERSONN EL: T . A. J. \Vard , Pres .. Treas. & 
G en. M gr.; W. A . Ste it z, V . Pres . ; C. D un n, 
Secy. ; R. F eehan , Prod . Mgr . ; W. A. Ba gley , 
Sa les M g r. 

TOWMOTOR CORP., 
1226 E . 152nd St., Cleveland 10, 0 . 

PERSONNE L: L. M. Sears , Pres.; C. E . Smith, 
V. Pres . & Sa les M gr . ; C . H. Hubbard . Prod . 
M g r . ; H. W. 1' eff , Pu r. D ir. ; J . Carpenter , 
Pers. D~r . ; E . Southworth , Adv . M g r. ; W. R. 
Westpha l, Chief Engr. 

TRACHTE BR~S. CO ., 
102 N. Dickenson St., M a dis on 3, Wise. 

P ERSONNE L: G . A. T rachte , Pres .; E. L . P' ilte r, 
V. Pres;~ Gen . M gr. & Pe rs . D ir. ; A . F. Trachte , 
Secy ., I reas . & Chief E n g r.; R . M . T ra ch te. 
Prod . M g r.; L . N . Tra chte , Sa les M g r._. Pub . 
D 1r. & Ad v . Mgr.; H. J. Stofe n, Pur. D1r. 

TRANSUE & WILLIAMS STEEL FORGING 
CORP., Alli ance, 0. 

PE RSONN EL : J. R . Gorman, Pres. & Gen. Mgr.; 
H . C . Senour, Secy. & T reas . ; R. E. H ess. 
Prod .. M gr.; E . . M. Cook , Sa les lvl g r. ; H. C . 
Martm , P u r . D1r.; L . Donnelt ey , Adv . M gr. ; 
G. W 1lha m s , C hief Engr. 

THE TRIPLETT ELECTRICAL INSTRU-
MENT CO., H a rmond Rd ., Bluffton, 0 . 

P ERSONNEL: R . L . Triplett, Pres ., Trea s . & ' 
G e n . M g r.; H. 0. Freder ick s, V. Pres. ; C . A . 
B 1ery, Secy. ; L . E. P enn, Prod . M gr.; N. A . 
Tnple tt, Sales M gr.; G. W. L inde n, Pur. D ir. ; 
A_. R. Baker, P ers . Di r . & Aclv . M gr . ; F . J . 
L m gel, C hief Engr. 

TURCO PRODUCTS, INC ., ' 
P. 0. B ox 2649, Los Angeles 54, Calif. 

PERSONN EL : S . G. T horn bu ry , Pres . ; R . Sa n
ders , V . Pres . & G en. Mg r.; D. M. L eVasseu r, 
Secy. ; L. Robertso n , Treas. ; A. Dekker , Pu r. 
D ir. ; H . Ro rick , P u b. D ir. & Aclv. Mg r. 

THE TURNER BRASS WORKS, 
821 Park Ave., Syca more , Ill. 

PERSONNEL : J . S lezak, P r es .; N. 0. H anks , 
Secy.; W. M. McAll is t e r, Treas.; B. R. Ba lsis , 
E xec. Asst.; J. H. J oseph, Prod. M gr. ; R . C. 
Carney, Pur. Dir .; G . C . Hark er, Chief E n g r. 

u 
UNIFORM HOOD LACE CO., 1530 Ca rroll-

ton Ave., Indianapolis 2, Ind . 
PERSONNEL : J . L . Antho n y, P res .; W . M itchelt, 
V. P res . ; J . Thompson, Secy. & Treas . ; C. 
J a ck s , G e n. M gr . ; J . B . Given, Prod . Mgr . ; 
L. I. M itchell , Sales M gr . ; R . Sk irwin, Pur. 
D ir., Pers. D ir ., Pub . Dir. & Adv. Mgr. ; J . R. 
B rown , Chief Engr. 

UNITED AIRCRAFT PRO DUCTS, IN C., 
Da y ton I, 0 . 

PERSO:<KE I. : F. G. So rensen , P res.; F. W . 
W ilkin s , E:<ec. V. P re s. ; P. W . hri s tensen , 
V. P res. ; J . Shotwelt. Secy . & Treas. ; W. W. 
Cowan, P rod. M gr.; E . · . H artl ieb. Sales M g r.; 
J. A. Connolt y, Pur. D ir.; j . \V . Eben , Adv. 
Mg r.; G . G. K arl son . C hie f E ngr . 

UNITED-CARR FASTENER CORP., 
31 Ames St., Ca m bridge 42 , M ass . 

P ER 0:-<NEL: A. W . Ki mbelt . Pres. & Gen. M gr . ; 
P . Uph a m , V. P res. ; j . M . Dry, Secy . ; ] . ] . 
Ellswor t h, T reas. ; D . J . Rogers , Prod . Mg r.; 
G . S. Mayn ard , Sa les M J:l r . ; F. J . R~ss . Pur. 
Dir.; W. A . ye . Pers. D1r.; . 1• A . Dlll, Adv . 
~ !g r. ; R . 0. Chaffee , Ch ic[ En g r . 

UNITED ClNEPHONE CORP., 
65 New Litchfi e ld St., T or r ington, Conn . 

P ERSON:<EL: L . R . Ripley. P res. & Treas. ; L . 13. 
Cornwelt . V. P res . ; M . K . R yan. Secy.; R . G. 
Curtis , W ork s Mg r.; R . j . H u gh . Sales 1\ l gr . . 
P ub. D ir. & Adv. M gr . ; J . M .. 1lllcr , J r., C h 1cf 
Eng r . 

UNITE D SCREW & BOLT CORP., 
3590 W. 58th St., Clevela nd 2 , 0 . 
2513 W. Cullerton St., Chicago, Ill. 

THE UNITED STATES ELECTRICAL TOOL 
CO., 1050 Findlay St. , Cincinna ti 14 , 0 . 

P ERSONNEL: J . C . Sm ith, Pres . & Gen. Mgr . ; 
G . E . Sm it h, V . Pres. , T reas ., Sales M gr .. & 
Adv . M g r.; J. M. H oga n . Secy. & P ers. D 1r. ; 
G. D. Beh le n . P rod. M g r. ; H. E. :-Iesk e , Pur. 
D ir . ; M. Stewart , C hief E n g r. 

UNITED STATES PLYWOOD CORP., 
55 W . 44th St ., N ew York 18 , N . Y. 

P ERSONNEL: L . Ott inger , P res . ; S . \V . Anto
v ilt e , V. Pres . & Sa les Di r . ; S. Ot tin ger. V . 
Pres . & Secy . ; W . C. Ba iley , j . J . Du nne , 
R . C. W ilcox . M. W. Po llack . A . ]. Sch weppe. 
C . P . Sette r, V. P res.; W . A . L ea ry, T reas. ; 
J . Call a n a n, Pur. D ir .; J . Beren s , Pub. D ir.; 
R . S . Lo well, Adv. M gr . ; 0. S . T ut t le , C h ief 
En g r. 

UNITED STATES RUBBER CO ., 
1230 Avenue of the Americas, N ew 
York, N . Y. 

P EI! SONNE L: I-I. E. Smith, P res . ; E. Burkman , 
Secy. ; A . Surkamp , Treas . ; S. MacK enzie , Pur. 
D ir . ; T . H . Y ou ng, Adv. M gr .; C. A . Ostlin g , 
E n g rg . Dir. 

UNITED STATES VARNISH CO ., 
H asbrouck H e ights , N . ] . 

PERSONNEl. : H. G . Hose , P res . & Trea s. 

UNIVERSAL MOULDED PRODUCTS 
CORP ., Bris tol, Va . 

P ERSONNm. : T . 1-1 . McK o y, Jr., Pres .; H. W. 
Page , V . Pres . , Treas . & Gen. Mgr . ; R . L . 
Reed, Secy .; R. E. Glav in , Prod. Mg r. ; D. C . 
Malcom, Sales Mg r. & P ub . D ir. ; G .-D. Spin k s , 
Pur. D ir. .i. L . L . P fl eege r, P ers. Dir.; R . J. 
~ebesar, ~hie [ E ngr. 

UTICA DROP FORGE & TOOL CORP., 
2415 Whitesboro St., Utica 4, N.Y. 

PE RSONN EL: E . Norr is , Pres . 

v 

VAPOR CAR HEATING CO., 
80 E. jackson Blvd., Chica go 4, Ill. 

PERSONNE L: A. D. Bruce, P res. ; L . H . G illick , 
V. Pres . & Sales M gr. ; E. A . R u ssell, V. P res. 
& Ch ief E n g r . ; C . E. K rupp , P ub. D ir . 
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************** 
UTICA lOOLS AIRCRAFT 

TAPES AND FABRICS 

Th e d e m a nds 
of the times 
fo r hig h es t 
ope ra ting 

e ffici e ncy a re 
m e t b y 

UTICA P li e rs 
and A dju tab le 

Wre nches . 

P lier·s for 
Ev ny 1 eed 

TOOL HOURS 

*A complet e line 
of aircra ft fa brics and tapes car
ries the fa mous T hurston Airwing 
label. T h ese products include 
Army and N a vy specification 
cloths, b alloon fa brics, glider · 
fabrics, u tili ty cloths, and light
weight fa brics . P lus a d istin
guished group o f aircraft tapes 
for all purposes. 

W. HARRIS THURSTON, Inc. 
Div. of Reeves Brothers, Inc. 

40 WORTH STREET, !'lEW YORK 13, N. Y. 

************** 

DOWMETAL 

MAGNESIUM ALLOYS 
When you buy magnesium ingots, castings or wrought products, you 
are getting ·the unrivalled advantage of 30 years' experience in the pro 
duction and fabrication of magnesium. Every step in the production 
process from the raw material to the finished part is under strict metal
lurgica l control. 

INGOTS 
STICKS 
ALLOY INGOTS 
MELTING FLUXES 
PROTECTIVE AGENTS 
WELDING FLUX 

WELDING ROD 
SAND CASTINGS 
PERMANENT MOLD 

CASTINGS 
DIE CASTINGS 
BAR, ROD AND TUBING 

EXTRUDED SHAPES 
SHEET,'STRIP AND PLATE 
FORGING STOCK 
FORGINGS 
FABRICATING SHOP FOR 

MAGNESIUM ASSEMBLIES 

MAGNESIUM DIVISION 
THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 

N ew York • Boston • Philadelphia , Washington • Cleveland • Detroit • Chicago 
St. Louis • Houston • San Francisco • Los Anseles • Seattle 
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THE VELLUMOID CO., 
54 Rockdale St., Worces te r 6, M ass . 

PERSONNEl. : R. D . Seamans. Pres .; C . S. Liv
ingstone, V. Pres. , Sa les !g r. & Ad v. Mgr.; 
L. Wald, V. Pres. & Gen . Mgr. ; \V. W . Webs ter, 
Treas. 

VICKERS, INC., 
1400 Oakman Blvd., Detroit 32, Mich. 

PERSONNEL: H . F. Vickers , Pres . ; K. R . Her
man V. Pres . & Gen . M gr. ; F . T. Harrington , 
V. P~es . -Sales; J . F . . Forstcr. Trcas.; T . J?. Doc, 
Jr., Sales Mgr., Atrcraft Products Dtv. ; R. 
McCabe , Pur. Dir. 

VICTOR MANUFACTURING & GASKET 
CO., 5750 Roosevelt Rd., Chicago 90, lll. 

PERSONNEL: J . H . Victor, Pres .; G. Victor, V. 
Pres . ; G. McAninch , Secy. & Treas . ; A. A . 
Frymark, Gen. M gr.; 0 . W. Clifton, Prod. 
Mgr.· E . Gammie , Sa les Mgr.; E . A . Parker, 
Pur. bir.; R. Young, Pers . Dir.; G. Fick , Ad v . 
Mgr.; A. J. Aukcrs, Chief Engr. 

THE VIMALERT CO ., LTD., 
807 Garfield Ave., J ersey City 5, N. J . 

PERSONNEL: R . Cuse, Pres.; H. Sha piro, Secy.; 
H . A . Scha ufe lberger, T rcas .; H. H. Butler, 
Prod . Mgr.; R. H . Cla rke, Chief En gr. 

w 

THE WACO AIRCRAFT CO., Troy, 0 . 
PERSONNEL: C. J . Brukner, Pres . ; H. R. Perry, 
V. Pres . & Gen. Mgr.; A . F. Arcier, V. Pres. 
Engrg.; B. Broomhall, Secy.; R . E . Hoeffiin, 
Treas.; R . R. Pearson, Factory Mgr.; P. L. 
Hobbins, Pur. Dir.; H. E. Roulfs, Ind . R el. Dir. 

THE WARNER AIRCRAFT CORP., 
20263 Hoover Ave., Detroit 5, Mich. 

PERSONNEL: W. 0. Warner, Pres. & Gen. Mgr.; 
L . A . Faunce, V. Pres., Sales Mgr. & Adv. M gr.; 
L. A,. Majneri, V. Pres. & Chief Engr. ; W. J. 
Jarvte, Secy. & Treas.; G. Whetter, Pur. Dir.; 
K. Symington, Pers. Dir. 

WASHINGTON AIRCRAFT & TRANSPORT 
CORP., Box 544, Georgetown Station, 
Seattle 8, Wash. . 

PERSONNEL: A . E. Merrill, Pres. ; G. R . Cook, 
Secy. ; H . W. B. Blake, Sales Mgr. 

WAYNE CHEMICAL PRODUCTS CO., 
Copeland & M.C.R.R., D etroit 17, Mich. 

PERSONNEL: E. G. Behr, Pres. '!< Gen. Mgr.; 
K . G. Behr, V. Pres . .i... W. C. Dtlloway, Secy. 
& Prod. M gr .; W . L . .tlehr, Treas . 

WEEMS SYSTEM OF NAVIGATION, 
Randall House, Annapolis, Md. 

PERSONNEL: M. T . Weems, Pres. ; A. H. Mor
rissey, H. R. Rich, Secys. ; L . J . Power, Sales 
Mgr. 

THE WELDON TOOL CO., 
3000 Woodhill Rd., Cleveland 4, 0. 

PERSONNEL: C. A. Bergstrom, Pres., Treas. & 
Gen . Mgr .; W. C. Bergstrom, Exec. V. Pres.; 
P. E . L ees , V. Pres. ; C . G . Gase, Secy. ; R. 
Rima, Prod. Mgr.; J . H . Devlin, Sales Mgr. & 
Adv. Mgr.; L . T heus, Pur. Dir.; J. D. Eaton, 
Pers. Dir.; E. Wennerstrom, Chief E ngr. 

WELLS AIRCRAFT PARTS CO., 
4154 Whiteside St., Los Angeles 33, 
Calif. · 

PERSONNEL: R. B. Wells, E . J . Wells, Partners; 
C . A. Hoffman, Sales Mgr. ; K. L. Wells, Pers. 
D ir.; M. Wallace, Pur. Dir.; J. G. J amison, 
Mgr., Research Development; G. Thomason, 
Business Mgr.; R . V . Skarda, Supt. & Chief 
En gr. 

WEST BEND EQUIPMENT CORP., 
West Bend, Wise. 

P ERSO:< :<EJ. : A . II . K lu mb, P res ., T rcas . & 
Gen . !gr. ; l\1 . F . Walter. V . Pres . ; C. E. 
K lumb, Secy. & Ch ief Enr;r. : C. Ma rks, P rod . 
tl !gr. ; G. W . Ba ll. Sa les tl !gr. 

WESTERN AUTOMATIC MACHINE 
SCREW CO., 
Fos ter a t Lake Ave., E lyri a, 0. 

P ERSOt<I<E L: B. C. F rankl in , P res. ; F . H . 
Bryan t, Secy . ; A. T . Rosena u, Trens . ; G . J. 
Hillmer, Prod . Mgr . ; R . D. Oldfield . Sa les 
Mgr. ; A . F. Steller. Pu r. Dir. ; R. D. Buol , 
Pers. Oi r. ; W . ] . Cox, Adv. !gr.; R . A. G reen , 
Chief E ngr . 

WESTERN ELECTRIC CO ., INC., 
120 Broadway, New York 5, N.Y. 

P ER O:<:< EJ. : . G . Stoll , P res . ; F . R . Lack . 
\ . Pres. ; K. R . Fra me, Secy. ; G. B. P roud , 
Treas.; S . P . T a ylor , !gr ., Distributor a les ; 
D . F. G. E lio t, Pur. ARt . : A . B. Goetze , Pcrs. 
Dir. ; F . B. Wrigh t , P ub. Di r. ; W . Whitmore , 
Adv. Mg r. 

WESTERN GEAR WORKS, 
417 Ninth Ave., S., Seattle 4, Wash . 
P . 0. Box 192, Lynwood, Ca lif. 

PERSONt<E L: T.J. Ba nnan . Pres . & Gen. M g r. ; 
B. A. Ban na n , . Pres .; C. F . Ba n na n, Secy.; 
P . L . Bannan , Jr .. Treas . & M fg. Mg r.; S . L . 
Crawshaw, Gen. Sa les Mg r. & E ngrg. Mg r. ; 
H. E. Schrad er, Los Angeles Area Sa les 1g r. 

WESTERN MFG. SUPPLY CO ., 
1400 W. 22nd St., Kearney, Neb. 

P ERSONN EL : P. S. B eshore . Gen . Mgr. & Sales 
Mgr.; L . E . Billin gs , Prod . 1gr.; E. Fridee n, 
Pur. Dir. ; W. P. Besl}_o re, Chief E ngr. 

WESTINGHOUSE ELECTRIC CORP., 
E . Pittsburgh, P a . 

PERSONN EL: G. H. Bucher, Pres .; R . A .. ea l, 
V. Pres. ; A. L. Paquette , Avia tion Sales Mgr. 

WM. R . WHITTAKER CO., LTD., 
915 N . Citrus Ave., Los Angeles 38, Calif. 

PERSONNEL: W. R. Whittaker, Pres . & C hief 
Engr.; B . M iller , Gen. M gr.; G. Whitaker, 
Sales Mgr. ; L . Ca rpenter, Pu r . Dir.; B. Smith, 
Pers . Dir. 

WICO ELECTRIC CO ., 
Phelon Ave. , W . Springfield, M ass . 

PERSON NEL: K . A. H a rmon, Pres . ; H . M . 
Sauers , V. Pres.-Sales ; E. H. Voorhees, V. Pres.
Mfg . ; R. W . W ilb ur, Prod. Mgr. ; C. L. Allen, 
Trade Sa les Mgr.; D. B . Sista re, Pur. Agt.; H. 
Burke, P ers . Mgr. ; M. F . Allen, Adv. M gr.; 
A . L. Brown lee , Chief Engr. 

E . W. WIGGINS AIRWAYS, INC., 
Norwood, Mass. 

P ERSONNEL: j . Garside, Pres. & Gen . M gr.; 
C. H. Scott, V. Pres .; F. S. Tobey, Secy. & 
Sales Mgr..i...H . E. Sha w, Treas. &_ Pers. Di~.; 
A. R. Leo, Yrod. Mg ·. ;H. E. Marttn , Pur. Dtr. 

WIL-X-MFG. CORP., 
29 Ryerson St., Brooklyn 5, N. Y. 

PERSONNEL: E. A. Reynolds, Pres. & Secy.; 
R. L. Harrison, V. Pres.-Sales & Gen . Mgr . ; 
G. A. Schwaninger, Treas. 

THE WILBUR & WILLIAMS CO., 
Park Square Bld~., Boston 16, Mass. 

PERSONNEL: M. E . W illiams, Pres. & Sales 
Mgr.; D. E. Wilbur, Treas. & Gen . 1\'Ig r.; G. P. 
Allen, Pur. Dir.; M. M . Guernsey, Pub. Dir.; 
J . Downing , Adv. Mg r .; R . W. Purbeck, Chief 
En gr. 
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WINCHARGER CORP., 
E Seven th a t Divis ion , Siou x Ci ty 6, Ia . 

P ERSO:-<NE L: E. F. M c Dona ld , J r., Pres. ; R. F. 
Weinig . V. Pres. & Gen. Mgr.; ]_. Al bars . Secy. ; 
R . D. Burnet , T reas . ; C . I?· Wlutc. Prod. ~! g r . ; 
G . H . Calhou n , Domestrc Sa les Mgr. ; E. R . 
Gould. Expor t Sa les M •r.; T. H . R yan, P u r. 
Dir.; R . E . Barnu m , P ers . O rr. ; ] . . F. Fenl~n . 
Pub. Dir. & Ad v. Mgr . ; V. Mrro n . l;11 ef 
En gr. 

WINCHE STER REPEATING ARMS CO., 
DIV. OF OLIN INDUSTRIES, I NC., 
275 W inches ter Ave. , N ew Haven , Conn. 

PERSON:-<EL: ] . M. Olin, Pres. ; S. T . Olin , V. 
P res . ; E. W . T a ft, T reas. ; T. I. S. Boak, Works 
Mgr. & Chief En gr . ; H . E. jenkins . Sales Mgr. ; 
R ad ia tor Div.; R . C. Swanton , Pur. D ir .; A. F. 
Snyder , P ers . D ir . ; C. S. Hutt, Adv. Mgr. 

F. H . WOODRUFF & SON S, INC., 
Milford , Con n. 

P r; RSONNE I. : H . F. vVoodruff, P res. & T reas. ; 
F . H . Lind ley , M . W . Abbott , V. Pres.; R . M. 
Collett , Secy.; C. W . Ba ker, Ge n . Mgr., Grass 
Seed Div . ; B. B abcock, Sales Mgr. 

WOODWARD GOVERNOR CO., 
R ockford, Ill. 

PERSONNE L: I. C. Ma rti n , Pres . & Gen. Mgr. ; 
H. W . Thorell , V . Pres . & Sales Mgr. ;_ R . W. 
E st ell , V. Pres . & Pur. O rr . ; D . E. ::>a ndell , 
Secy . ; W . A . Ri ng, T reas . & Prod. Mgr. ; F. E. 
Crawfo rd, P ers. D ir.; N . Noling , Pub. Dir. & 
Adv. Mgr . ; W. ] . W h itehead. Ch ief Engr. ; 
G. F . D rake, Engrg. Mgr. 

N . A. WOODWORTH CO., 
1300 E . Nine M ile Rd., D e troit 20, Mich . 

P ERSON NEL: N . A. Wood wo rth, Pres . & Gen. 
Mgr. ;V. L .Anderson ,Secy . ; W . W. H enderson, 
Sales Mg r.; E. P . Gallagher, Pur. D ir. ; J . 
Simmon s, Chief E ngr . 

WORCESTER PRESSED STEEL CO ., 
100 Ba rber Ave., Worcester 6 , M ass. 

PERSON NEL: ]. W . H iggins, Pres. & Treas. ; 
A . P. H iggins. V . P res . & Secy . ; T . P . Draper , 
Gen . M gr.; W. W erme, Gen . Supt . ; C. C. 
H iggins, Sa les M gr . ; C. ]. Sauter, Adv. Mgr . 

WYANDOTTE CHEMICALS CORP. 
Wyandotte, Mich . 

PERSONNEL: R. H eath, Sales Mgr. 

WYMAN- GORDON CO ., 
Worcester 1, M ass. 

PERSONNEL: H . G. S todda rd, Pres . ; R . W . 
St oddard , V. Pres. ; C . C. W inn , Treas.; .R. M. 
Powell , F. E. Well ington , Sales Mgrs. ; rt . Lay 
p or t, Pur. D ir. 

y 

YOUNG RADIATOR CO., 
709 M a rque tte St., R acine , W ise. 

P ERSONN EL : F. M . Young, Pres. & Gen . Mgr . ; 
] . ] . H ilt, V . Pres .; W . H . Schleck , Secy. & 
Treas . ; K . E . Yeager , Prod. Mgr. ; G. ] . H a isl
m a ier, Sa les M gr.; ] . A . R u mpsa, P u r. Dir. ; 
D . P . Munro, Pers . Dir.; W_. ] . Schlap man , 
Ad v . M gr . ; W . V. Astr up , Chref E ngr. 

z 

ZAPO N DIV., ATLAS POWDER CO. , 
Sta mford , Coon. 

P ERSON::"EL: l. . ~>ogg , ~.;es. ; ll. B, H r,f;a ~e . 
Secy . ; 1 . M . ElrnS?n . I rens.; J. K . \'\ erd rg, 
Gen . !gr. i.. F. L. l·ord . j . i\1. Howard , Sales 
i\ lgrs . .i.. L . Kichards . Pur. Oi r.; J . Swenehart. 
Pub. u rr. & Adv. i\ lgr. 

ZE NITH CARBURETOR DIV. , BEN DI X 
AVIATION CORP ., Detroit 14, Mich . 

P ERSO:-< :<EL: G. C. Fr icke. Gen . Mgr . ; F . E . 
~ illiams, Gen. Sales 1 •r. ; R . W. Sloane, h ief 
En gr. 

DEALERS, DISTRIBU
TORS, EXPORTERS 

AND SHIPPERS 

EDWIN D. ALLMENDINGER, 
IS Moore St., New York , N.Y. 

AIRCRAFT EXPORT CORP., 
30 Rockefeller Pla za, New York, N . Y. 

AMERICAN E ASTE RN CORP. , 
30 Rockefeller Plaza, N ew York, N. Y. 

AVIATION EQUIPME NT & EXPORT, IN C. , 
25 Beaver S t. , N ew York, N. Y. 

AVIQUIPO , INC. 
25 Beaver St. , N ew York , N. Y. 

CHARLES H. BABB CO., 
Gra nd Centra l Air T erminal, Glenda le , 
Ca lif. 

BARR SHIPPING CORP. , 
25 Broadway, New York, N. Y. 

BENDIX EXPORT DIV. OF BENDIX A VIA
TION CORP. , 30 Rockefeller Plaza , 
N ew York, N.Y. 

BLUEFRIES-NEW YORK, INC. , 
44 Whiteha ll St., N ew York, N.Y. 

CWNA AIRMOTIVE CO ., 
444 M adison Ave., N ew York, N . Y. 

CURTISS EXPORTS DIV. OF CURTISS
WRIGHT CORP., 30 Rockefeller Plaza, 
N ew York , N. Y. 

DURHAM AffiCRAFT SERVICE, INC., 
Northern Blvd. a t Prince S t ., Flush in g, 
N . Y. 

GRAND CENTRAL AffiPORT CO ., 
1224 Air W ay, Glenda le 1, Calif. 

J. V. W. CORP., 
1100 Raymond Blvd., N ewark, N.J. 

MIRANDA BROTHERS, INC., 
6 E. 45th St., N ew York, N.Y. 

ROYAL SHIPPING CO. , 
21 P earl' St., New York, N . Y. 

STANDARD AffiCRAFT EQUIPMENT CO., 
Roosevelt Field, Mineola, N. Y. 

TRI-AMERICAN AIRCRAFT CORP., 
Grayba r Bldg., New York, N.Y. 

UNITED AIRCRAFT EXPORT DIV. OF 
UNITED AIRCRAFT CORP., E. Hart
ford, Conn. 
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Cable Address-"Biuelrles" New Yorlc 
Telephone-BOwling Green 9-6395 

BLUEFRIES-NEW YORK, Inc. 
INTERNATIONAL SHIPPING AGENTS 

44 WHITEHALL STREET 
NEW YORK 

Specializing in Preparing, Boxing, 
Processing of Airplanes and Spare 

Parts for Shipment Overseas. 

Our Activities Include: 

EXPORT-IMPORT SHIPPING 
CUSTOMS BROKERAGE 

SUPERINTENDENCE 
WEIGHING 

SURVEYING 
SAMPLING 

Packing · Distribution, Splitting of 
Carloads · Warehousing · Trucking 

Combined Freight Service 
to Various Countries 

EARLIER 

EDITIONS 

of the 

AIRCRAFT 

YEAR 

BooK 

are available 

Lanciar 
Publishers 

-
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A ntonides , ]. W ., 536 
Appel, S., & Co., 407 
A rmy A ir Forces, 12-13, 21, 27, 77-156, 

302, 316, 317, 319, 322, 330, 331, 336. 
340, 345. 346, 385, 399; Aeronautical 
Chart Service, 71; A ir Technical 
Service Command, 56, 299, 352, 364, 
368; A ir Transport Command, 38, 
109, 197-198, 225, 229, 246, 339, 497-
502; bombs dropped, 77, 78, 454, 455, 
456-457, 458; casualties , 81, 472-473; 
combat record, 464-471 ·; combat 
sorties, 77 , 78, 400; equipment, 8r; 
guided missiles program, 151-156; 
hours flown, 479; losses, 18, 81, 461, 
462-463 ; peacetime requirements, 
110-125; peacetime strength, 20, II3-
II4; personnel, 8o, 477, 478, 480, 
481; planes in service, 528-530; re
organization, 20; research, 121-123; 
roster, 534; strength, 484; technical 
progress, 120-121; training, 80-81, 
248-249, 475, 476 

rmy-Kav y eronautical Board, 72 
H . H. , 19-20 7 82-12- , 24 -

249. 
Arnold ~L \\-. 229, -64 
A tomic bomb, 14, 20, 77, 78-79 g6 II8-

I20, 1-1, 1 7 303 
ux il iary motor , 6oo 
ux ilia ry power plant , -92 
via tion Divi ion Department 

tate, work of, 2 9-290 
riters ociation, ro ter , 

--o 

B 

B. G. Corp., 407 
Babb, Char les H., Co., 407 
Babel ]. ., 337, 338 
Ball, G. v\ ., 125 
Bane, Thurman H., Award, 76 
Barbey, D. E., 182 
Barker, ] . D . F., 534 
Barr, ]. t , 558 
Basic materials and fabrications, 592 
Bas ett, P . R., 546 
Bateman, E. A., 263 
Bates, C. L., 556 
Batteries, 592 
Beall, W. E., 554 
Bearings, 429, 430, 592 
Beary, D. B., 173 
Beech A ircraft Corp., 292-297 
Beighle, ]. E:, 377 
Beisel, R. B., 546 
B.ell, L. D., 75, 546, 552 
Bell A ircraft Corp., 54, 75, 297-302 
Bell Telephone Laboratories, 450-452 
Bellanca A ircraft Corp., 302' 
Bendix Aviation Corp., Bendix Prod

ucts Div., 58, 59, 407-409; Eclipse
Pioneer Div., 414-419; Scintilla 
Magneto Div., 430-432 

Beser, ]., 78 
Blandy, W . H. P., 173 
Blind landing systems, 592 
Boeing Aircraft Co., 57, 75, 302-308 
Bogan, G. F., 536 
Bolts, 6o8 
Bomb racks, 592 
Bombs dropped, 16; see a.lso Army Air 

Forces 
Boone, P., 564 
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Boston Insulated Wire & Cable Co., 
409-410 

Bowman, H. L ., 125 
B radley, S. S ., 550 
B rady, G. W ., 546 
Brakes and pat·ts, 592 
B ranch, H., 536 
Brand, H ., Jr., 552 
Brani ff A ir L ines, 200, 207 
B rashea r , H . H .. , 552 
Breech, E. R , 552 
Bree;;.e Corporations, 410-41 r 
Breit, G., 63 
Brereton, L. H., 93 
B rimhall , D. R., 534 
B riti sh Air M inistry, 71 
Brown, F. W., 536 
Brown, ] . H ., Jr., 186 
B rukner, C. ]., 550, 552 
Buckendal e, L. R, 548 
Buckner, S. B., 173, 176 
Burden, W. A . M., 267-270, 546 
Bureau of Aeronaut ics, 165, 285, 3 II , 

345, 370; see also Naval Aviation 
Bureau of Medicine and Surge ry, 285 
Bureau of Ships, 452 
Burgard Vocational School, 252 
Burgess , R. S., 536 
Burton, A. T. , 550 
Bushings, 594 

c 
Cabin ha rdware and furnishings, 594 
Cables, 427, 430-431 
Cal-Aero Technical Institute, 245, 260 
Cameras and supplies, 4II-41 2, 594 
Campbell, K., 75, 402 
Cams, 604 
Camshafts, 6o6 
Cannon, J. K., g2 
Carburetors, 408, 41 r, 594 
Cargo loading equipment, 594 
Carlson, F . W ., 301 
Carnegie Institution, 63 
Carriers, 160, 164; number of, 16, 20, 

489 
Carter, W . R, 173 
Castings, 594 
Casualties, 18 ; see also Army A ir 

Forces 
Catlin, L. ]. , 558 

Ceron, G. R., 78 
Cessna A ircraft Co., 308 
Champion Spark P lug Co., 41 r 
Chand ler-Evans Corp. , 41 r 
Chanute, Octave, Award, 75 
Chargers, battet·y, 594 
Chatfield, C. H. , 550 
Chauncey, C. C., 534 
Chemica ls, 594-596 
Chennault, C. L., 106 
Chicago Aeria l Survey Co., 411 -412 
Chicago & Southern A ir Line , 207 
Chrysler Corp., 27 
Civil Aeronautics Administ ration, 49, 

5I, 52, 53, 54. 6 r, 67, 69, 230, 231, 
234, 235, 236, 237, 238, 239. 242. 243. 
246, 249, 250, 257, 259, 26 r, 262, 263, 
265, 266, 267, 268, 269, 271 , 272, 273, 
274, 289, 329, 330, 368, 450; instru
ment landing systems, 273-274 ; 
radar expe riments, 67-69; roster, 
534; training, 249-251 ; work of, 
276-279 

Civil Aeronautics Board, 38, 40, 51, 
205,206,209,2 15,221,223,237, 277 ; 
regulati(ms, 40-43, 49-53, 237-242 ; 
t·oster, 536 

Clamps, 596 
Clark, ]. ]., 536 
Cleaners and cleaning compounds, 596; 

buffing, burring and pol ishing, 596 
Clea ry, M. G., 550 
Cleveland Pneumatic T ool Co., 412 
Close, G. C., 55 
Closures, drums, 596 
Cloths, 6o6 
Clutches, 596 
Calm, L. T., 552 
Collector rings, 596 
Collier, Robert J., Trophy, 76 
Colonial Airlines, 206 
Colston, A. L., 253 
Columbia A ircraft Corp., 309 
Colvin, C. H ., 546 
Combat losses, 18; see also A rmy A ir 

Forces and Naval Aviation 
Combat record, 79-80; see dlso Army 

Air Forces and Naval Aviation 
Combat sorties, 16; see also Army Air 

Forces and Naval Aviation 
Commercial Plastics Co., 412 

'· 
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Commonwealth Aircraft, Inc., 3o8--310 
Communica tions ys tem , -9(5- -98 

om passes, 440-44 I 
'ong re iona l Committee , 542-546 
onnccticut Aeronaut ics T eacher 

ociation, 260 
on olidated ultee A irc raft o rp., 
7, 192, 310-31 5 
ntinental . ir L ine 2o6, 207 

ontrol , 4 10, 434, -93 
ooling Y tem , 598 
o rnell U niversity, 32 r 

rni h, C. F ., -38 
Counc ill , \\. H., 36. 3~7-339 

oup li ngs , 6 18 
ourtney, J.. 540 

Cove r . 598 
Cowling , 598 
Cox & Stevens A irc ra ft Corp. , 413-4 14 
Cranes, 614 

rank ha ft s, 6o6 

rescent Insulated Wire & Cable Co., 
414 
ro by, VV., 564 

Crum, I., 232 
Culver A irc ra ft 
Curti ss-VI ri ght 

31 9-32 1 

Corp., 3 r5-31 9 
COt·p., Airpla11e D ' IV. , 

Curtiss -\ iVri ght Corp. , Pt·opell er D iv., 
387-389 

Cylinder defl ecto rs, baffie , brackets, 
598 

D 
Dallas, A. W., 229, 564 
Davis, M. P., 232-234 
D avison, R. , 536 
D ehydra ted packing, 598 
De-icing equipment, 421 
D e-icing fluids and equ'tp 

598 A - r lllent, D elta tr mes, 205, 207 
D enny, C. R. , 540 
D esign and invention, 19 
D es ign ers and industrial . 

< engmeers 6oo Devaney, L. G., 538 ' 
D exter, R. R., 546 
D eyo, M . L., 173 
Dies, patterns, jigs, 6oo 
Disconnect plugs, 600_602 
Dixon, R. E., 536 
D'Oiier, F., 94, 125 

D ona ld on, . B., 534 
D oolittle, ] . H., 92, 105, -46 
Doug la , D . \i ., 552 
Dougla _ ircraft Co. 192, 32 1-328 
Draper C. ., 75 
Drone see . irplane pilotle 
Du Bridge, L. A., 70 
Dud.,,·orth } . B., -36 
Dudley. J. R., -36 
Dunn, E. \t -., -6o 
D uramold DiY., F a irchild Engine 

Airplane Corp., 389 
Durham . ircraft en ·icc, I nc., 414 
Durr, C. ] ., -40 
D uzenbury, \ V. E ., 78 
D ycer, C. F. , 278 
Dynamotors, 602 

E 

E aker , I. C., 20 · 34 
Eastern A ir Lines 203, 206, 207, 223-

224 
E bel, \ i . K., 546 
Eclipse-Pioneer D iv., Bendix A ,·iation 

Corp., 414-41 9 
Edison. Thomas A ., Inc., 4 19-420 
Edo Aircraft Corp., 420 
Eisemann Corp., 420 
E isenhower , D . D., 278 
E lectric Equipment Committee of ew 

England, 32 
Electrica l equipment, 6oo-604 ; ahtx il 

iary motors, 6oo ; disconnect plugs, 
6oo-6o2; dynamotors, 602 ; genera 
tors, 6o2 ; ig nition assemblies, radio 
shielded, 602; magnetos, 602; relays. 
602 ; rheostats, 604; switches, 604 ; 
terminal s, 604 

Electronic equipment, 404 
Electronics, 54-55, 56, 57, r66 
Emanuel, V., 552 
Enemy planes des troyed, 79-80, 159, 

r6o-r61; see also Army Air Forces, 
combat record, and Naval Aviation, 
combat record 

Engine equipment, 604 
Engine mounts, 604 
Eng ine pa rts, 604-606 
Engineet·ing & R esea rch Corp., 328-

330 
Engines, manufacturers, 
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nu mber produced, 494; technical 
progress, 26-28, 33, 35, 169, 386-387, 
393-396, 402 

Evacuat ion of wounded, 197-198 
Ewen, E. C., 536 
Ex haust mani fo lds, 436, 6o6 
E xport-Impor t Bank, 24 

F 

fa brics, 6o6 
Fairchild, S . M., 546 
Fairchild A ircraft Div., Fairchild E n

g ine & A irplane Corp., 330-332 
Fairchild E ngine & A irplane Corp., 

404, 441 -442 
Fairchild P ersona l Planes Div., Fai r 

child E ngine & Airplane Corp., 332-

333 
Fai rings, 6o6 
Fairleads, 624 
Farrington, D. W., 550 
Fast ca rrier task force, 177-181 
Fasteners, 6o8 
Federa l Communications Commission, 

roster, 540 ; work of, 287-289 
Fences, 6o8 
Ferebee, T . W. , 78 
F ilters, 422, 6o8 
F inishes, 6o8 
F ire fi ghting equipment, 6o8 
F irestone Tire & Rubber Co., 334 
First a id equipment, 6o8 
F ischer , F . K ., 32 
F itch, E. M ., 564 
F ittings, 610 
F la res, 422, 610 
Flint, K. W., 376-377 
Floats, 420, 610 
F ord Motor Co., 201 
F orgings, 610 
For est Service, Japanese balloon detec-

tion, 281-282; work of, 281-285 
F orman, G. R., 546 
Forrestal, ]., 157, 249 
Friedlander, C., 554 
Froelich, M ., 550 
Froe;;ch, C. , 546, 548 
F rye, ]. , 224 · 
F uel, 30-31, 434, 435, 441, 444-445, 

610 
F uel· pumps, 610 

F uel y tems, 610 
F urney, ., 2-1 

G 

G & A A ircra ft , I nc., 54, 334 
G & 0 1fanufactur ing Co., 420 
Gabb 1fanufacturing Co., 420-42 I 
Galbra ith , ] . K. , 125 
Gardner , L. D ., 546 
Gas turbine, 28 ; equipment, 610 
Ga kets, 612 
Ga tes, A. L. , 158- r6o 
Gauges , 433-434, 612 
Gea rs, 612 
Geiger, R. S., 176 
Geisse, ]. H ., 237, 534 
Genera l E lectric Co., 28, 28 r 
Genera l Motors Corp., 6 r 
Generators, 602 
George, H. L., 534 
Gerlach, G. T ., 550 
Germany, defeat of, 82-94; destruction 

of war plants, see Strategic Bombing 
Survey; devastat ion of, 13, 77, 78, 
303, see also-Stra tegic Bombing Sur
vey 

Geuting, J . T., Jr ., 235-236, 270-27 1, 552 
Gillmor, R. E ., 46-47, 552 
Gilmore, C. H ., 259 
Gil t inan, D. M ., 538 
Gliders, 383 
Globe A ircraft Corp., 334 
Glues, 612 
Good rich, B. F ., Co.; 421-422 
Goodrich Rubber Co., 281 
Gorrell, E. S. , 229 
Goss, B. C., 552 
Governmental activities, 27 5-290 
Graham, A. P., 564 
Grass seed, 612 
Grautoff, D . C., 234 
Grimes Manufacturing Co., 422 
Grommets, 612 
Gross, R. E ., 550, 552 
Groves, J., 229, 564 
Grumman, L. R., 546 
Grumman A ircraft Engineering Corp., 

75. 334-335 
Guggenheim, Daniel, Award, 75 
Guided missiles, TI7, II9, 120, 164-165, 
, 328, 343-345, 360-361, 378, 385; see 

- --- - - - - - - - - - - - -
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also rmy A ir Force , Gu ided mis
sile program 

H 

Haa . R. K. Jr. 264 
Hager, . R., 234 
Hal ey, \\' . F ., 1 3, 184, 185 
Ham ilt n . \ \ ., ~ so 
Hamil t n tanda rd Propeller D iv., 

n ited ircra ft o rp., 59, 389-392 
Hanun nd, J. F., ~ 58 
H annaum. . F ., 5 ~2 
Hanncga n, R. E., 536 
Hard wa re. 6 12 
Ha n non. H . R., 534 
H a rril l, \\ . K. , 536 
H a rr ington, R . P ., 546 
H a rr i F - 6 ' ., .:> 
H a rtranft, J . B ., J r. , 546 
H atch H . ., s6o 
H aters, 442-444, 614 
H a th, J . P. , 536 
H licopter , 30 1-302, 334, 336, 376-377 
H~nder on. G. R., s36 
H ~ b~a rei , H. L., 556 
H~ lh a rd Corp., 422 
Hmter ehr, J . F ., s64 
H o? ge • J . P., 534 
H o1 t, 614 
H olle.·ith, H ., Jr., 548 
H ood, R. C., 534 
H orchler , B. H ., 546 
Hose, 6 14 
~0 e clamps, 614 

0 e fittings 614 
~ubbard , C. 'c., ·564 
Hughes, H ., 224 

unter , C., 564 
H utton, R., 75 
H yde, ·R. H., 540 

~Ydraulic controls and assemblies, 614 
Ydraulic fluids, 614 

~Ydrographic Office, 71 
Ydroponics 120-121 

' 
I 

!
Ignition assemblies, radio shielded 6o2 nsp . • 
In _ecb on equipment, 632 

Sbtute of the A eronautical Sciences 

I 
75 ; roster 546 ' 

nstr ' . 
Urnent landmg systems, 272-274 

In tr ument , 61, 413-414, 414-420, 42-
423, 437-44 1, 614-61 8 

In ula ting materials, 618 
International Flare S ignal D iv., The 

K ilgore Manufacturing Co., 422 
Irv ine, C., 303-304, 402 
lwo Jima campaign, 170-172 

J 
Jacob ircraft E ngine Co., 39-
J amouneau \ ·. C., ~54 
J apa n, defeat of, 9 ~ - 1 09, 170-196 ; de\·-

a ta t ion of, 14, 77 187-1 , 303, 4~9 
Japanese ba lloon detection, 281 -282 
J ardur A viat ion Co., 422 
.Jarvi 1v1anufachlr ing Co., 34 
J . TO, 55-s6 
J effr ie , J ohn , \ ·a rd, 75 
J enni ngs, R. E ., 536 
J eppson, 1vL U., 78 
J et-a sis ted take-off, sec J ATO 
J et propulsion, 28, 33, 35-36, 120, 165, 

169, 194. 299-300, 336-339, 342, 370-
374, 385, 386, 392, 393, 399-400, 409, 
41 5, 437; equipment, see Gas turbine 
equipment 

J ett, E. l ., 540 
J ohnson, E ., 564 
Johnstone, P., 125 
J oints, 618 
.Tones, C. S., 546 
Jones, J. W., 534 
] one , Casey, School of Ae ronautics, 

246 

K 

K. L. M. a irline, 221-223 
Kellett, W. W., 550 
Kellett A ircraft Corp., 54, 335-336 
K elly, E. F ., 564 
Kenney, G. C. , 104 
Kindelberger, J. H., 546, 550, 552 
King, E. J., 157, 170-196 
Kingsley, C., 550 
Kinkead, R., 558 
K irchner , 0., 546 
K napp, E. F., 538 
Koch, A . S. , 534 · 
Koehler A ircraft Products Co., 422-

423 

.. 



6g8 INDEX 

Kollsman Instrument Div., Square D 
Co., 423 

Krebs, W. N., 540 
Krembs & Co., 423 
Kroon, R. P., 548 

L 

Lamson, R. T., 75 
Land, E. S., 229, 564 
Landing gear, 618-620 
Lanter, F. M., 278, 534 
Law, H., 534 
Le May, C., 98, 101, 534 
Leach, E. W ., 301 
Leach Relay Co., 423-424 
Lear Avia of California Inc., 61 
Lederer, ]., 546 
Lee, ] ., 536 
Lee, W. A., 173, 178, r8o 
Leece-Neville Co., 424 
Lescher, G. W., 556 
Leslie, ]. C., 546 
Lewis, R. A., 78 
Life saving equipment, 620 
Lifts, 614 
Lighting equipment, 422, 620 
Likert, R., 125 
Link Aviation Devices, Inc., 424-426 
Liquidometer Corp., 426-427 
Lockheed Aircraft Corp., 336-341, 392 
Lodwick Aircraft Industries, Inc., 427 
Logan, G. B., 538 
Lonnquest, T . C., 536 
Loran, 69-72 
Losey, Robert M., Award, 76 
Lubricants, 620 
Ludington, C. T., 546 
Luscombe Airplane Corp., 341-342 
Lynch, E . C., 534 

M 
McCain, ]. S., 167, r8o, 181 
McCann, G., 564 
McDonald, G. C., 534 
McDonnell Aircraft Corp., 342-346 
McNamee, F . A., 125 
MacArthur, D., 109 
Machine parts, 622 
Machine tools, 620-622 
Machinery, 622 
Macwhyte Co., 427 

- - - - - - --- - - - - - - - - - - -

Magnetos, 420, 430-43 1, 6o2 
Maitan, J. ]., 546 
Malan, C. T., 261 
Manifolds, 622 
Manly Memorial Medal , 75, 402 
Manufacturers A ircraft A ssoc iation, 

75; roster, 550 
1vfarchev, A., 552 
Marine Corps, see Naval viat ion 
Markham, D. W., 564 
Martin, G. L., 552 
Martin, R. M., 536 
Martin, The Glenn L., Co., 48, 192, 

346-350, 427-428 
Massachusetts Institute of T echnology, 

69, 75, 281 
Material Distributors, Inc. , 296, 297 
Medicine, aviation, 285-286 
Meixell , H., 564 
Menasco Manufacturing Co., 392-393, 

428-429 
Mercury Aircraft Inc., 429 
Merrill, E. A., 75 
Metallurgy, 32 
Meteorology, 279-281 
Metz, H . I. , 276 
Meyers Ai rcraft Co. , 350 
Mid-Continent Airlines, 206, 207 
Minshall , R. ]., 57 
Mitscher, M. A., 173, 177, 178 
Modley, R., 552 
Moebus, L. A., 536 
Monro, C. B., 564 
Montgomery, A. A., 536 
Montgomery, B., 83 
Morgan, J. E. P., 552 
Moseley, C. C., 245, 259-260 
Motor-jet, 120, 385 
Mountbatten, L., 109 
Munsey, H. H., 550 
Murray, ]. P., 550 

N 

National Advisory Committee for 
Aeronautics, 30, 31, 32, 47, 73, 275-
276; work of, 281 

National Aeronautic Association, 76 
National Aircraft Standards Commit

tee, 48, 54, 73, 74 
National Airlines, 207 
National Airport Plan, 266-267 

- - - - - - - - - - - - - - - - - - -
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ational Association of S tate Aviation 
Officials, ro ter, 538-540 
o.tional Defense R esearch Council 6g 

National Resea rch Council, -3, 276 
aval Avia tion 20-21, 157-196, 312, 
316, 317, 319, 322, 328, 336, 342, 345, 
346, 348, 399, 452; advance bases 
1 9-1 90; 1r Tran port Service, 
1g8-199, 346, -!91; armament, 167-
168 ; canier strength, 4 9 ; combat 
lo e , 1-9-100, 161, 488 · combat 
record, 159-100, 16 1-162, 4 6, 4 7; 
combat sortie , 100, 486 ; equipment, 
162-165, 190-193; per onnel, 1-7- r-8, 
490; planes in service, 528--30; 
re a rch, 164-1 66 ; roster, 536 ; 
. tt·ength, 485; te hnica l progre s, 
169-1 70, 190-1 96; t ra ining, 158, 249, 
491 
aya l Ordnance D evelopment ward, 
321 

• iava l Resea rch Labora to ry, 63, 64 , 
165 
avy a i1· fo rces, see ava l Aviat ion 
ea l, G. C., 536 
elson, F . S ., 55 
elson, R . N., 78 

N imitz, C. \ V., 101 , 109, 185, 188, 536 
N itz, P . H ., 125 
Norfl eet , W. J.. 540 
Norma-Hoffmann Bearings Corp. , 429 
N orstad, L., 534 
North A merican Avia tion I , nc., 333, 

350-356 
Not·theast A irlines, 203, 2 07 

N orthrop Aemnautical Institute 
260 

' 245, 

Northrop Ai~cr_aft, Inc., 356-359 
N orthwest A trlmes, 202, 207, 210, 223, 

281 
N orthwestern Aeronautical c 6 orp., 3 o 
N oyes , B., 234 
Nuts, 6o8 

0 
Oemlie, P. , 234 
Office of Research and Inventions 165 
Office of Scientific R esearch and' De-

velopment, 6 r -67 
Oil seals, 622 

Okinawa campaign, I04-I07, I72- I77 

OkJahoma AgricuJtural and Mechani-
cal College, 235 

OldfieJd, H. R., 534 
0 born, E. D., 546 
Oxygen equ ipment, flight, 622 

p 

Page, G. 558 
Page, G. ., Jr. . -48 
Paint , 6o 
Pan- mcrican Grace A irways, :203, 

205, 207-20 220-221 
Pan . merican \ \ .orld Airways 200, 

20- , 207, 209, 210, 21 I 212, 214-220, 
27 ' 2 ' 3o6, 313 314, 368 

Panels, 6-2 
Parachute , 429, 6- 4; ha rdwa re, 622; 

parts, 622 
Parker, ]. E., -3-l 
Parks Ai r Colfege, 243-245,. 329 
Pa rtridge, E. E., 534 
Parts, a ircraft, -84-590; aluminum, 

584-586; cork, s86 ; fel t, s86; fibre, 
586; lea ther, s86; magne ium, 586; 
pia tic, 586; plywood, 588; rubber , 
588; steel, 588; synthetic, 588 ; wood, 
590 

Patterson, R. VV., 534 
Patterson, W . A ., 564 
Payne, J. H ., 552 
Persona l a irct·aft, technical progress, 

34 
Parsons, W. S., 78 
Pennsylvania Centra l A irlines, 206, 

208, 224 
P eterson, I. C., 25, 552 
Philippine A ir Lines, 225 
Pilots, numbe1· licensed, 231 
Pioneer Parachute Co., 429 
P iper, W. T. , 550, 554 
Piper A ircraft Corp., 236, 360-363 
Pistons, 6o6 
Plastics, 412, 624 
P ogue, L. W ., 536 
P orter, ·p _ A ., 540 
Post Office D epartment, A ir Mail 

Service, roster, 536 
P ower plants, 385-402 
Powers, E. M. , 534 
Pratt & Whitney Aircraft Div., United 

Aircraft Corp., 393-398 
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Price, ] . D., 536 
Price, N. C., 393 
Primers, engine, 624 
Private flying, 231-242; planes in pro

duction, 296-297, 302, 308-310, 318-
319, 328-330, 332-333, 334. 341-342. 
350, 354-356, 359. 360-363, 368-370, 
377-379 ; simpli fica tion of regula
tions, 237-242 

Progress of Civil Aeronautics, 518-520 
Propellers, 387-389, 389-392, · 624; 

number produced, 495 ; parts, 624; 
technical progress , 59-61, 387-388, 
390-391 

Provisional International Civil A via
tion Organization, 208, 277, 289 

Pruitt, R. S., 550 
Public Health Service, work of, 285-

287 
Pulleys, 624 
Pulsojet , 120, 385 
Pumps, 624-626 

Q 
Quarantine,· aircraft, 285 

R 

R AF Bomber Command, 71 
Radar, 54-SS, 57, 6r-67, 120, 165-166, 

404, 450, 451-452 
Radford, A . W ., 536 
Radiators, 625 
Radios, 403-404, 450, 626; accessories 

and equipment, 626 ; compasses, 626 
Raines, H ., 232 
Ramj et, 120, 385 
Ramsey, D. C., 536 
Ramspeck, R., 229, s64 
Ranger Aircraft Engines Div., Fair

child Engine & Airplane Corp., 398-

399 
Rawlings, H. B., 173, 184 
Raymond, A. E., 554, 556 
Reconversion, 22; see also Aircraft 

manufacturing industry 
Record flights, 303-304, 322, 337-339, 

386 
Redding, J. D ., 548 
Redfern, M. F., 564 
Reed, Sylvanus Albert, Award, 75 
Reeves, ]. W., Jr., 536 

Relays, 423-424, 6o2 
Republic Av iation Corp., 34, 363-370 
Resea rch, 14-15, 275-276; cost of, 23 
R heostats, 604 
Richardson, L. B., 536 
R ichardson, \ .Y. L., 155 
.Rickenbacker, E. \ ., 564 
Rings, 6o6 
R ivets, 628 
h obins, E. ]., 534 
Robot bomb , see Guided mi il es 
Rochlen, A . M., 560 
Rocket bombs, see Guided mi il e 
Rockets, 120, 168, 385, 398 
Roddy, M. , 550 
Roebling's , J ohn A., Sons Co., 429-430 
Rogers, ] . M ., 550 
Rota ry wing aircraft , 54, 301-302, 334, 

336, 376·377 
Royal Dutch Airlines, see K L. M. 
Russell , F. H ., 550 
Russell , R. P., 125 
Ryan, 0., 536 
Ryan, T . C. , 552 
Ryan A eronautica l Co., 370-375 
R yder , E . A., 548 

s 
S K F Industries , Inc., 430 
Safety belts, 628 
Sallada, H. B., 536 
Salmon, B. T., 554, 558 
Sample, W. D ., 183 
Sanborn, ] . A ., 550 · 

. Sanford University of Education, 250 
Sawyer, R ., 540 
Sca les, 628 
Schweizer Aircraft C01·p., 375 
Scientific development, 14-15 
Scientific progress, 18 
Scintilla Magneto Div., Bendix Avia-

tion Corp., 430-432 
Scott Aviation Corp., 432 
Screws, 6o8 
Searles, F., Jr., 125 
Seats, 628 
Senate Military Affairs Committee, 46 
Sharples, P . T., 546 
Shielding, radio and ig nition, 628 
Shims, 6o6 
Shock absorbers, 628 



equipment, -11 3·4 14, 628 
"humard, R. R., 78 
ignal Corps Laboratorie , 64 
ignal , 610 

I DE 

ikor h.-y Ai rcraft D iv., Uni ted . I f

craft Corp., "4, 37- ·377 
ibbee, . F ., 70-72 
immond erocessor ie , Inc. 433-434 
incla ir Refin ing Co., 434-435 
kii' 610 
kydyne, Inc., 43" 
h.-y way , magazine, 234 
mith, C. R. , 564 

S mith , M . L., 337, 338 
ociety f . utomotive Engineers, ros
ter , 548; work of, r 

oc ny-\ acuum Oi l Co., 435-436 
ola r ircraft Co., 436 

Sommers, J . E ., 278 
orrell , L. C., 564 
oucek, A., 301 
outhern ircraft D iv., P ortable 
Products Corp., 377 

Spaatz, C., 20, 76, 82, 92, 534 
Spark plugs, 407, 41 r, 628 
Spaulding, R., 258 
Spencer, L. V. , 550 
Spencer & Morri s, Inc., 436-437 
Sperry, E. A., J r ., 546 
Sperry Corp., 46 
Sperry Gyroscope Co., Inc., 70, 437-

441 
Sperry, Lawrence, Award, 75 
Spiess, P ., 278 
Springs, 628 
Spruance, R. A., 173, 181 
Stampings, 628-630 
Standard Oil Co. of California, 441 
Standa rd Oil Co. of New J ersey, 441 
Standardi zation, 47-40 
Stands, engine, propeller , servicing, 

630 
Stanley, R. M., 300 
Stanton, C. I., 278, 534 
Starters, 630 
Stern, B., 534 
Stiborik, J. A. , 78 
Stilwell, J . W ., 176 
Stinson, K., 234 
Stinson . Div., Consolidated Vultee 

Corp., 314, 377 

tockburger, A. E., 534 
tra iner , 6o8 

70! 

tra tegic Bombing Survey, 13, 78, 99, 
12"- I"l 

tratemey r, G. E., 108 
tra to Corp., 441-442 
trebig, ., 5"0 
treett, t. C., 103, 534 
tump F. , · 36 
turhah.n, E ., 534 
uba semblies 630 
ull ivan G. E ., 536 
uperchargers, 44 1-442, 630 

Superior T ube Co., 442 
Surface Combustion Corp., 442-444 

witches, 6o4 
Symington, W. S., 534 

T 

Tanks, 630-632 : : 
Tapes, 6o6 
T aylor, A. H., 63 
Taylorc.raft Div., Detroit Aircraft 

P roducts, Inc., 377-379 
T echnical progress, 14-1 5, 18, 19; see 

also Aircraft manufacturing indus
try, A rmy Air F orces, aval Avia
tion and Transport A ircraft 

T eichman, F. K., 548 
T ennessee Bureau of Aeronautics, 259 
T erminals, 604 
T esting equipment, 632 
T e.,,as Co., 444-445 
Thompson, E. S., 548 
Thompson Products, Inc., 445-446 
Tibbets, P. W ., Jr., 78 
Timberlake, P . W ., 534 
Tipton, S. G., 229, 564 
Tires, 421 , 447, 632 
T ools, 405-406, 420-421 , 632 
T oombs, F. A ., 536 
Tractors, 632 
Training, 243-264; necessity for, 248-

249; State programs, 251-264; train
ing devices, 424-426, 632 

Transcontinental & W estern A ir, 202, 
205, 208, 209, 2II::212, 224-225, 278 

Transport aircraft, technical progress, 
25-26, 39·40 

Tribus, M., 76 
Tube bending, 634 · ~ 



702 I DEX 

Tubes, 632 
Tubing, 442, 634 
Turbofan, 120, 385 
Turbojet, 120, 385 
Turboprop, 120, 385 
Turner, R. K., 173 
Turrets and parts, 634 
Tuve, M. A., 63 
Twining, N. F. , 92, 534 

u . 
U. S. Radiation L aboratory, 67 
U.S. S. New York, 64 
Uniforms, 634 
United Air Lines, 202-203, 210, 225-228 
United States Plywood Corp., 446-447 
United States Rubber Co., 447-448 
University of Birmingham, 65 

v 
Valk, W. E., 550 

· Valves, 422-423 
Valves, control, 634.; engine, 604-6o6; 

parts, 6o6 
Van Kirk, T . J., 78 
Vandef!berg, H. S., 92 
Varnishes, 6o8 
Vaughan, G. W ., 552 
Veneers, 634 
Venti lating equipment, 634 
Vest, ]. P. W., 536 
Vibration dampers, 634 
Vore, K. L., 564 
Vought , Chance, Airct·aft D iv., United 

Aircraft Corp., 379-382 

w 
Waco Aircraft Co., 383-384 
Wagner, F. D., 536 
Waite, G. T., 558 
Wakefield, R. C., 540 
Walker,}. B., 564 
Walker, P. A., 540 
Walsh, R., 550 
War, II-24 
Ward, J . C., Jr., 552 
Warner,}. A. C., 548 
Warner Aircraft Corp., 399 

Washers, 6o8 
~feather Bureau, 76, 265, 283; work of, 

279-:281 
Weatherhead Co., 448-449 
Webb, L. D., 536 
Weems System of Navigation, 449-450 
Weick, F., 548 
Welding equipment, 636 
\1\iell s, T . A., 554, 556 
Western A ir Lines, 203, 208 
Western Electric Co., 450-452 
Westinghouse E lectric Corp., 399-400 
v\ estinghouse E lec tri c & Manufactur-

ing Co., 28 
Wex ler, H., 76 
Wheels, 636 
W hite, E. H. , 534 
White, E. L., 540 
White, T. D., 105, 534 
Vvhitehead, E. C., 103 
W ill s, W. H ., 540 
Wilner, M. H., 552 
\i\/ il son, D ., 534 
Wil son, E . E., 552 
Wilson, L.A., 251 
Wilson, T. B., 564 
Windshi~ld wipers, 636 
Wire and Cable, 414, 636 
Wolf, A . L., 546 
Wolfe, K. B., 534 
W omen in aviation, 232-235 
Woodhead, H., 552 
Woodruff, F. H., & Sons, 452 
Woolams, J ., 301 
Woolma n, C. E., 564 
Wright, T. P., 125, 276, 534 
W right Aeronautical Corp., 28, 75, 

400-402, 442 
Wright Brothers Medal , 75, 402 
\ i\Turtsm ith, P. D., 103, 534 

y 

Yarnall, D . R., 548 
Young, C. M., 536 
Young, L. C., 63-64 
Younger, ]. E., 548 

z 
Zipp, H. W., 554 




