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CHAPTER I 

THE RACE FOR AIR SUPREMACY 

Three ation Have E>..i:en iYe Plan fo r Peacetime . Yiat:ion-Ru 1a 

a Contender for Fir t P lace in ir O \ er-The nited tates 
Lead m ommercial iation-Thou and of Transport 

ircraft eeded for Emergenc e- M ili tary Produc-
tion at Low LeYel - Need for a ati nal Re earch 

and DeYelopment Program. 

T HREE nation are workino- toward upremacy in the air-the 
Cnited tate reat Britain and hu ia. \II three have started 
exten i' e program for the development of peacetime a iat:ion 

b th f r economic rea on and f r re erve air p wer to be immediate! 
a' a ilable in any emergency. II three \\ant to build up their air trans­
port y tern o that they will be capable of carrying whole armies 
an ·where, halfway around the world if necessary. All three are mak­
ing fa irly rapid progre in the de' lopment of jet propulsion for 
fa ter a ircraft and rocket motors for guided missiles designed to hit 
any target squarely though it be thousands of miles distant. The 
United States and Great ritain . which emerged from the war "ith 
vast a ircraft production capacity, have been carrying on their develop­
ment programs throuo-h proce e of evolution, with e..-,;:cellent result . 
Russia has taken a rad icall different course. She is b~sing her post­
war av iation n new found at:i n trying to establish a new plant for 
mass production of the variety of planes and missiles that elsewhere 
are turned out only in experimental numbers. To that end, Russia 
has taken as much of the German plant and laboratory equipment as 
she could procure, along with tho e Gem1an scientists and technician 
who did not go to England or the U nited States for simila r reasons. 
This has augmented the already huge scientific facilities which the 
Russians have been creating fo r two decades. Their program is to 
establish the world's most powerful air force, and in Russia the e..'<­
pense of such development is not considered. The principal concern 
is procuring enough of the right kind of materials. For that purpose 
Russia has thousands of investigators visiting, and practically estab­
lished in the United States, Canada and Great Britain, buying every 
new thing that they can find, machinery, new heat-resistant metals, 
jet engines, accessories and all the scientific literature obtainable. 

II 

~-----~---~----- - - - - - - - - - - - - - - - - - - - -
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BOEING STRATOCRUISER 

N umerically, R ussia has the la t!gest air fo rce in the world, with 
squad rons in training and other g roups doing experimental wo;·k from 
the A rctic to Iran, from Berlin to Korea . R ussia has an extensive 
program for operating bases in the F ar North, and is experimenting 
with t ransport equipment for a ir operations over the Pola r wastes, 

· besides using those r egions as a testing ground fo r pilotless planes and 
g uided missiles. In her_ 1948 pr?gram, R ussia plans to have m ore 
personnel at work on gwded tmsstles and long range a ircraft than the 
U nited States and Great Brita in combined. One of the most sig ni ficant 
r esults of the war is the t ransfer of German techn ·que in to the Soviet 
experimental system. It is making R ussia a world leader in aero­
dynamics, powerp lants and metallurgy. 

Here in the U nited St~tes, we still have the world 's g reatest com­
mercia l aviation. O ur mr transport system has been expanding 
throughout the country and to practically all countri es on earth, except 
Russia . There are thousands of proj ects fo r feeder lines, enough t o 
place every community in the c~untry within easy r each of air trans­
port. Milli on~ of dolla rs a re bemg p~1t into safety devices and other 
navigational atds every _month. But mstead of a few fi undred trans­
ports to ca rry comt~erctal traffic: a~ at present, the consensus is that 
we -should have avatlable at all hmes between four and five thousand 
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of the largest and fastest b·ansports, so they can fly an army anywhere 
in an emergency. The armed forces tress the need fo r much greater 
expenditures on re earch and development projects as the best in-
urance again t national lo e that would amount to hundreds of times 

the money required to keep u abrea t of other nations. They also 
in i t that the number of modern military aircraft delivered to the 

ervice each year mu t be at lea t thrice that of 1946. The Arm) 
ir Force Iateriel Command at' right F ield Dayton 0 ., ~-xplained 

the situation in a report made public January r6, 1947. It stated: 
" total of r oro military aircraft was delivered to the rmy Air 
Forces durino- 19-t-6. In 19-l- - the la t year of the war, over 30 ooo 
military aircraft were procured by the AAF. This compares ' ith a 
peak of acceptances by the AAF in 1944, when all-out air warfare re­
quired approximately 70 ooo military aircraft. ince the war, procure­
ment of military aircraft has fallen off harply, and AAF officials 
have cautioned against allowing American air power to shrink to the J 
low levels of pre\ ar year . In 1937, le s than r,ooo military aircraft 
were produced. Production increa ed to 6,000 in 1940, due to foreign 
orders and tooling-up in accordance with the President's so,ooo plane 
program. U nder the Air Indu trial Preparedness Program, which is 
one of the peacetime re pon ibilities a igned to ir iateriel Com­
mand, an annual procurement of at lea t 3 ooo military aircraft is be­
lieved necessary to maintain the aircraft industry at a healthy level of 
production and to provide a flow of modern combat aircraft replace-

CONSOLIDATED VULTEE XC-99 TRANSPORT 
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ments to the Services. By doing this, American air power would be 
founded on a sounder industrial basis in the event future emergencies 
necessitate an immediate acceleration to volume production. These 
1946 delivery figures reveal the emphasis the AAF places on j et 

.propulsion, because of the 453 fighter planes delivered, over 400 were 
powered by j et units." 

The Senate Committee Investigating the National Defense P ro­
gram in 1946 issued a report containing these conclusions: "Actua l 
a~1d projected improvements in aircraft and missiles threaten to dis­
Sipate our historic natural defenses. \ N e must, as a matter of vital 
national defense, devote suf-ficient attention and effort to scientific re­
searc~ and development in aviation and adequate aircraft productive 
capacity. Since hostilities ended, the wartime aircraft industry has 
made a remarkable adjustment to the severe reduction in aircraft 
P_roduc_tion, and has demonstrated ingenuity in converting to peace­
time aircraft production and in switching to other civilian products. 
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However, it must be borne in mind that the airplane industry has been 
deflated to the approximate size it was in December, 1940. I t would 
take two years to rebuild the indu try to its productive capacity of 
September 1945. 

'We have not ) et developed a clear and far ighted national policy 
in aircraft research and development. Furthermore we have not set 
a policy for the level of production of military type aircraft and the 
aviation productive capacity to be maintained in standby condition. 
In the opinion of the committee this policy should have been estab­
lished prior to the drastic cuts and termination of contracts on V-J Day. 
Then, the problems of the aircraft industry in adjusting itself and in 
reconversion would have been easier. 1\IIoreover, the peacetime charac­
ter of the industry could have been evolved more rapidly and at less , 
cost. Here again is an instance of too little planning done too late. ~ 

"Military procurement during peacetime should allow for the 

REPUBLIC AAF P -84 THUNDERJET 
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purchase of a sufficient quan tity of models to conduct experimental 
and service tests exp editio u s ly and to afford manufacturers an oppor­
tunity to work out problem s of production engineering, planning, and 
tool d esign." 

"Our present facili ties fo r aeron a u t ical research and development 
are inadequate. The Government shoul d encourage, by financia l as­
sistance and otherwise, the establ ishment of a body of qualified re­
search and t echnical p er sonn el a n d the acqu isition of adequate cien­
tific research and t esting equipment, so as to insu re that the n ited 
States w ill m a inta in a positio n in the science of av iation second to 
n o ne." 

DOUGLAS NAVY D-558 

-~===»"""'"=====-::-tf i'U\ . ~ 
j 



CHAPTER II 

TECHNICAL PROGRE SS AN D PROBLEM S 

Hundreds of -ew Development in Aircraft ~ety-_ _ uper-io rity of 
Transport irp lanes-The P roblem to b e olved-l\ltlttary P l_ane 

F ly Faster and Higher-The Guided I[ is iles Program-i'\ e\\· 
Powerplant -Jet and Rocket Propul io n- Th: earch for 

tornic Po' ·er- ward for cie.ntific chte e.n1e.nt. 

BE LIEVI G t hat the security and wel l-being_ ?f the_ nited 
States lies in developing to the maximum our m.ilttary atr_ PO\. e r 
and every possible phase of peacetime flying all th_e sctenbsts 

an d engin eers in aeronautics and allied fields were work-m g t oward 
t wo radically d ifferen t obj ectives in 1947. They were trying t o _m~e 
peacetime flying safer, and they were tr) ing to make war av1a~on 
m ore devastating, especially fo r any enen1 of the f u ture ' h~ m tgh t 
a ttack this country. hile some of the projects ''ere fantasbc, they 
wer e n o rnor e incredible than many of th e developments , al ready ac­
com p lished, which w er e mah--ing fl ing afer for men of g ood .' ill and 
vastly more d anger ous fo r warn1ongers. Thu while supersomc planes 
were being t ested as forerunners of speeds a high as 1 , 2 00 miles an 
hour or more, a nd ot her aircraft were p r ojected as initia l d ev elop­
ments fo r mach ines that u ltin1ately would fly hundreds and e' en 
thousands of m iles hig h , rocket-propelled and possibly by a t omic 
power , there were hundreds of ne\\ developments which assured m ore 
immediate progress in al l branches of flying. The rm y and avy 
a ir forces had no less than 37 different j e t-p ropelled p la n es eithe r in 
operation o r on ord er a t t he beginning of 1947, besides several r ocket 
projects. 

O n e of the im agina ti on-j olt ing d evelopments of 1946 w as the 
award to F airchild E ng ine a n d Airplane Corporation by the rmy 
Air Forces of a prime contra ct fo r t he de' elopment of atomic energy 
powerplants for aircraft. A s a r esult of the contra ct Fairchild set up 
a new division, known as the NEPA d iv ision , t o carry on resea rch 
work at Oak Ridge, T enn . Enoug h had been lea rned , according to 
some AAF authorities , to indica te that p r opulsio n of a ircraft by nu­
clear energy is not impra ctical . \iVh ile Fairchild had been charo-ed 
with the basic responsibility for fostering and coordinating the ;ew 

17 
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project, to administer and correlate its various aspects, it was not 
working alone. Other major aircraft and aircraft engine companies, 
various universities, and Govemment agencies were contributing to 
the tremendous research and development necessary, being brought 
into the undertaking at various stages of its progress. Unusually close 
collaboration, not only with the air fo rces and the Manhattan District 
Project, but with all the companies and agencies involved, prevailed 
in an effort to solve the challenge of applying nuclear energy to the 
propulsion of aircraft. The general knowledge gained in the enter­
prise was to be spread through the aircraft engine industry. The suc­
cessful application of the atomic power potential might void all present 
barriers to aircraft performance. 

Major Gen. Laurence C. Craigie, chief of the engineering division 
of the Army Air Forces Materiel Command, speaking before the 
Institute of the Aeronautical Sciences in January, 1947, gave an e.'C­
ceptionally clear description of technical objectives and the problems 
to be solved. He said : 

"In the technical field, we are still very much concerned with the 
problems inherent in subsonic flight, since we have not attained the 
ultimate in subsonic aircraft. There is still a vital need for such air­
craft, particularly in the light of plans now under way to make the 
entire Army totally air transportable and air borne. 

"The possibilities of gloqal warfare make it mandatory that we 
have transport and cargo aircraft of such size and in such numbers 
that it will be possible to move complete divisions of fully. equipped 
ground troops over thousands of miles in a minimum of hme. The 
possibility of such aircraft going from one extreme climat~c condition 
to another in a matter. of hours requires that all our operatiOnal equip-
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ment be geared to the " him of the weather over wide geographical 
areas. It is also ind icated that we mu t de ote considerable ingenuity 
to the de ign of droppable cargo comparbnents and containers, to sup­
ply troops in inacce sible area . 

Becau e of the ob iou trategic value of the Arctic regions we 
are currently placing great empha i on o-called winterization of ai r­
craft, aeronautical equipment and per onal equipm nt. ~e are seek­
ing better lutions to the familiar problen1s of " ing and p ropeller 
de-icing cabin and cock-pit heating cold engine tarting, 10\ tempera­
ture lubrication and cold ' eather maintenance. 

' One of the ub onic aircraft which merit menti n is the hel i­
copter. It ha many p cia! purpo e u e and it further development 
we deem a military nece it· .• n intere ting de iun on wh ich we are 
now wo rking i the A) ing crane, so called becau e it is designed to 
transport and d liver heavy loads over hort range and into relati ely 
impenetralle place . \i\ e are conducting c nsiderable rotor blade re-
earch in an eff rt to a r rive at be t blade hape and method of con­

st ruct ion, choice of suitable material, and h w to overcome the haz­
ards of icing and abra ·ion. ome developm nt work on jet-propelled 
rotor i being undertaken. 

" ur combat a ircraft, fo r an interim period at lea t \\-ill remain 
in the ub on ic range. So far as po' erplants are concerned the re­
ciproca ting engine is still our best bet fo r long range, sub-stratosphere 
flight at subsonic speeds. However, the propeller-drive gas turbine 
g ives indicat ion of becoming a strong competitor. 

"Today's propell er picture is colored by the nece si ty f providing 

McDONNELL NAVY 2-]ET PHANTOM FIGHTER 
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for engines, both reciprocating and turbine, of higher horsepower. 
The trend is toward much larger propellers, either in diameter or num­
ber of blades for subsonic operation. H ub studies are aimed at re­
versible pitch with high rate of change and safety measures to prevent 
changes not definitely called for by the controls . T urbine engines with 
their peculiarity of optimum operation at close to top speed offer a 
difficult problem of propeller governing, and this study is now receiv­
ing very detailed attention . 

"There is much left to be done in the subson.ic sphere, but our 
maj or problems today are those posed by the advent of the superson ic 
guided missile and the necessity for our crashing the wall of transonic 
speed for accomplishing flight in the supersonic range. 

"Incidentally, when we of the A rmy Air Forces and others speak 
in terms of supersonic rocket-propelled aircraft traveling at speeds of 
I ,soo miles per hour at altitudes of 8o,ooo feet, or radio-controlled 
planes or missiles going through the upper air at 3,000 miles per hour, 
I should like to emphasize forc ibly that we do not consider these as 
statements of existing or near-future fact. Nor a1·e they intended as 
exaggerated claims. They are simply straightforward statements of 
objectives-objectives which science and industry and we of the armed 
services are confident lie in the studied, foreseeable future . 
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·' ot too far back we jointly wre tied with and won the truggle 
to step up p ropeller-drive power o as to increa e the speed of a plane 
from 300 to oo mile an hou r. Our later and more powerful jet en­
o-ines ha e our aircraft hitting the 6oo miles an hour mark. 

'There is toda a compe.l ling need for a comprehensive and aggres-
ive upper air re earch program. Our current meteorological data 

abo · 6o ooo feet a re admittedly meager and for our purposes, ' e 
mu t now e...-...;:tend these to at least 6oo,ooo feet. Gen. _ rnold in an 
addre to a g roup on the we t coa t covered the ituation pretty ac­
curately when he aid: \ e haYe pent a lot of time and mone) de­
veloping the ajrplane but have pent very little in investigating the 
medium in which we e...-..;:pect it to operate. ccordingl), we have 
initiated an in ten ive im estigati n along th e line and thi program 
is being given high priority in relation to other existing research proj­
ect . 

"In the field of electronic uper onic flight ha interposed some 
difficult p roblems. The early ' arnjng range of 200 mjles now a\ ai l­
able must be extended to. several thou and mnes · ambient ten1pera-

VOUGHT NAVY XFsU- r FLYING WING 
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tures of equipment used in pilotless aircraft must be stepped up to 
several hundred degree ; there is a requirement for added information 
on wave propagation characteristics if we are to solve problems in­
volved in the guidance of pilotless aircraft at very high altitudes. 

"I should like to emphasize the extreme importance of the physio­
logical phase of high speed flight. It is one of our major posers, and 
it indirectly is reflected in aircraft design. Man is not built to absorb 
the terrific accelerations and punishing decelerations which we con­
template encountering in supersonic flight. A nother thing, he cannot 
exist in a vacuum. Therefore, we are conducting exhaustive tests to 
determine man 's limitations with the objective of providing means to 
overcome them. W e have already developed a lightweight pressure 
suit for our flying personnel which has been successfully tested to a 
simulated 8o,ooo feet. 

"Powerplants -to propel us through the transonic and supersonic 
ranges are a problem, particularly from the fuel economy standpoint. 
All the .new types-the turbo-jet, the· ram jet, the rocket motor and 
possibly the propeller-drive turbine-meet the power requirements 
but, as yet, high fuel consumption limits the useful range of flight. 
Even greater powers will be available from most of these types as soon 
as materials of higher heat resistance are developed. Metal alloys do 
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not seem to be able to take it, and exploration of the metal-base com­
pounds such as the carbides and borides may provide the answer. To 
date these are laboratory curio ities and will require ex-tensive re­
search before they can be fabricated into usable products. 

'The extreme accelerations encountered in upersonic flight have 
al o complica ted powerplant development. hereas conventional 
engines were called upon to operate at a maximum rate of climb in 
the neighborhood of s ,ooo feet per minute we have pUotless aircraft 
contemplated ' hich will have rates of climb in e.">Cce s of roo ooo feet 
per minute. For our equipmen t to tand up under this extreme flight 
condition, it mu t be mechanicalJ) capable of , ith tanding very high 
accelerations. In addition, the rate of re ponse of the engine, the en­
gine control and the fuel metering s stem must be greatly increased. 

'Our propeller people contend that supersonic flight does not put 
them out of busine . They argue that existing information indicates 
that application of the ame basic principles that make aircraft f!) at 
·uper onic velocities will permit propeller. to give commendable per­
f rmance at these arne velocitie . 

' o far a ai rcraft structure are concerned, the chief problems 
have to do with \\ ing and control design, nacelle installations, mate­
r ial , and e cap~ provisions. In the matter of wing and controls, we 
are, at pre ent considering and inve tigating, among other th ings, 
sweep-back, sweep-for\\'ard and the thin diamond-shaped airfoi l. 

RYAN NAVY XF2R -I 
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These should at least increase the critical speed and delay the onset 
of compressibility. For strength purposes, the thin wing will undoubt­
edly be thick-skinned. vVe are almost accustomed to the term wing 
plate, in lieu of wing skin. \ Vith respect to nacelles, pa rticularly jet 
engine nacelles, we must make exhaustive wind tunnel tes ts with both 
single and multi-engine types of various shapes to determine the most 
efficient configuration. Such other protuberances as radome blisters, 
gun turrets and the like will have to be minimized or eliminated. 
Work on the pilot ejection seat is being extended to provide protection 
for other crew members. 

" In the field of armament, we are devoting every effort to the 
development of fire control systems which will automatically locate a 
target whether in the air or on the ground or on the sea, and insure a 
hit every time a gun is fired or a bomb released. New types of rocket 
weapons which can be fired from an aircraft and be detonated by prox­
imity fuse in the vicinity of the target will undoubtedly be part of the 
armament of future high speed aircraft.:' 

The myriad accomplishments of the engineers in making flying 
safer were described by Arthur E . Raymond, engineering vice presi­
dent of the Douglas Aircraft Company, before the aviation subcom­
mittee of the Senate Conimittee on Interstate and Foreign Commerce, 
in February, 1947. Mr. Raymond, as a member of the Aircraft Tech­
nical Executive Committee of the Aircraft Industries Association , 
spoke for the entire industry. He said: 

"The phenomenal expansion in air transportation in the last six 
years to global proportions was largely made possible by the research 
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and development carried on by the armed services in cooperation with 
all branches of the industry. Certainly, the prompt adoption of what 
we already have together with adequate support for research on and 
perfection of what lie ju t ahead hould enable thi rapid develop­
ment to continue at a rate matching that of the Ia t six years. · T he 
re ults in employment, travel and communicati n would be revolu­
tionary. 

'To ay it another way Congr ha a real opportunity to per-
petuate merican dominance in the ki by xtend ing forth right sup­
port for the nece ar) research and technical de ·elopment of ou r air­
' a) s. 

"The modern tran port aircraft perhap i t he mo t carefully engi­
neered product u ed by man. The larger aircraft companies each mu t 
maintain huge taffs of engineer trained in all the specialities of aero­
nautical cience. Thou and upon thou ands of hours of engineering 
go into each plane before it leave the hangar for its fir t test flight. 

1any more thou ands of hours of engineering are e--xpended upon that 
plane after it flie , to improve and perfect its performance and effect 
change hown to be nece ary b the e--xhaustive tests. This engineer­
ing is e."pended before the plane goe into commercial service, and 
thou ands more hours are e."pended through the entire li fe of the 

DOUGLAS AAF XB-43 DETAIL 
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plane. O ur industry's total employment has plummeted from a round 
the z,ooo,ooo mark to about 2oo,ooo. Yet, the engineering staffs of 
many of our companies now stand at record or near record levels. 
That demonstrates rather conclusively the amount of engineering and 
research being built into modern airplanes. 

"No branch of engineering · receives greater attention from air­
craft makers than safety. Search for safety has become a science, a 
most exacting science, and no maqufacturer can fail to expend the 
greatest possible engineering effort to assure that his product is the 
safest possible. Whole teams of engineers study nothing else but 
safety. The Aircraft Industries Association maintains a permanent 
Committee on A irworthiness Requirements for the specific purpose 
of recommending new aircraft design and performance requirements 
for increased safety. Continuous industry meetings and joint meet­
ings with the CAA and CAB are held to insure that the level of safety 
as set forth by the civil air regulations is constantly. improved in the 
light of new developments. This airworthiness activity affords 
through Government regulatory personnel a full opportunity to keep 
abreast of all advancemehts in design which otherwise would not be 
possible. 

"It should be pointed out that all new scheduled transport aircraft 
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are being built under the new Civil Air Regulations. The new per­
formance requirements, especially tho e dealing with engine failure in 
the takeoff enroute and landing configuration a well as many other 
new and stringent requirements with regard to tailing characteristics, 
conh-ol and stability and rate of climb in ure a standard of afety 
higher than anything e -en conten1plated a few year ago. The aircraft 
industry participated in the de elopment and analysis of the e new 
requirement and endor ed their promulgation by the C B. 

''T chnologi al ad anc in aircraft de ign during the Ia t decade 
made p s ible the revi ion that pr vide gr ater afety. The would 

NORTHROP AAF B-35 FLYING WING BOMBER 
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not have been possible of attainment a few years ago, and their adop­
tion now is indicative of the great advances made by the aircraft in­
dustry during the war years. Following are some of the developments 
which are contributing to the greater safety of our transport aircraft. 
Each is the result of definite resear~h and development programs on 
the part of the manufacturers. 

"Tricycle landing gear-This development increases safety by re­
ducing the piloting skill required in landing the airplane, reducing the 
possibility of veering off the run way (ground looping) because of its 
inherent directional stability on the ground, reduces the possibility of 
nosing over in a hard landing, allowing safer landings in strong cross 
winds, its inherent tendency to stay on the ground and quit flying once 
contact is made with the ground, improved pilot vision on ground 
because of nose-down attitude of airplane, dual wheels and tires on 
tricycle landing gear decreasing the hazard in case of a tire failure and 
increasing load distribution on airport runways and taxiways. 

"Structural integrity-Advancements in structural design also are 
noteworthy. Airplane structures are becoming more efficient and more 
safe ( r) because of the development of structural materials having 
greater strength per unit of weight or, what is commonly called, a 
higher strength-weight ratio, ( 2) because of more efficient design of 
structural materials such as use of tapered sheet and stringers which 
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permits the load-carrying ma terial to vary uniformly wi th the stre se 
impo ed by the air 1 ad and (3 ) becau e of adYancements in analyt i­
cal method of de ign o that the trength of a wi ng or fuselage is 
kno\\ n within a very few per cent. T o in ure that the design loading 
cond it ions-tha t i the asswned air load - are realistic, the manu-
facturer the C , rmy Navy and C are conducting studie 
and research requi ring elaborate fligh t instrumentation to obtain aero­
dynamic data, a irplane acceleration t ime histories of maneuvers, and 
data on rough ' ather or g ust load . T he almo t unblemished record 
free from structural failures can be attributed to the ears and years 
of pain tak ing engineering de ign and testing which every manufac­
turer puts into a new tran port airplane. 

Pre su ri zed cabins-Parall el wi th other rapid engineering ad­
vances, the manufacturers have de' eloped pre uri zed cabins for main­
taining a ir-ere\·\ efficiency and safety as '·ell as pa senger comfort. 
Pressure control, in the wa) of rate of climb and descent adjustment, 
is particularly important to the comfort of pa sengers in flight "ho 
may have respiratory infections and sinu itis. W ith such controls it 
will be possible to maintain in the cabin a rate of descent lm\ er than 
that of the plane itself, and thus an actual rapid descent to an airport 
is minimized. Cabin pressurization enables the crew members to main­
tain an alertness and quick re ponse \ hich they lo e to some e..."Ctent 
when flying even at 8,ooo feet altitude for a nwnber of hours. An ad­
ditional safety feature in aircraft pressurization is the ability of the 

BOEING AAF XB-44 SUPERFORT 
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pilot, if he so desires, to fly above storms and normal atmo ph ric di s­
turbances. 

"Reducing pilot fatigue--The manufacturers have bent every 
effort toward arriving at a solution to the problems creating pilot crew 
fatigue. A ircraft design improvements that have been achieved which 
will reduce pilot fatigue materially are the fo llowing: (I) pressuri zed 
cabin, allowing advantages of altitude fl ying ; i.e., smoother air, out 
of icing conditions, less instrument flying and g reater terrain clea r­
ance ; (2 ) decreased vibration and noise, reduction due to position of 
pilots with respect to propell ers, improved soundproo fi ng and better 
communicati on between crew members; improved h a ting and venti ­
lation, air conditioning and humidity regulation, draft-free ventila ti on 
and uni fo rm cockpit and cabin heating ; roomier cockpit and fli ght 
deck, ease of crew interchange- getting in and out of seats, stretching 
and moving about, improved communication between pilots, more 
comfortable, more adjustable seats, installation of bunks fo r rest pe­
riods; improved visibility (window arrangement- window defrost­
ing ) , less strain fo r pilots during restricted vi sibility conditions on 
final approach ; improved stability, stalling and control characteri stics, 
makes manual flying less tiring ; division of responsibility, addition of 
flight engineer and navigator; greater safety due to four engines ; in­
creased wing loading, redutes rough air effect; more reliable wing and 
propeller de-icing, reduces mental strain ; improved cockpit and in­
strument lighting; better instrument arrangement, and the improved 
auto-pilot which permits less manual flying. 

"Fire prevention-The steps that have been taken to prevent the 
occurre~ce of aircraft fires are (I) In a continuous series of meetings 
with the CAA, CAB Safety Bureau and airline operators, the aircraft 
manufacturers participated in the development of more stringent fire 
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prevention regulat ions which will provide the basis for installation of 
e-xtensive fire protection equipment and design features so that all 
probable sources of fi re hazard are being el iminated ; (2 ) T he aircraft 
manufacturers established, approximately two years ago, an active 
fir e protection subcommittee of thei r ainvorthiness requirements com­
mittee \ hich undertook to study on a continuous ba is ways and 
means of el iminating all factors which contribute or which may con­
tribute to fi re in aircraft . F ire reports from e ery po ible source are 
being compiled and analyzed with respect to apparent cau e operating 
condition, hou rs on hip a t time of fire, combu tible medium original 
location of fi re source of ignition and end re ult. F rom these de ign 
recommendation haYe been de' eloped and put into u e by all manu­
facturer · ( 3 ) The indust0 's airv. orthine requirements committee 
is par ticipating in the AA fi re protection te t program being con­
ducted at its laboratory in Indianapoli · (4) The committee also is 
following the rmy ir Forces' project in investigating the suitabili ty 
of new types of fire e:xtingui hing agents that were found in u e by 
the Germans. 

"Safe r hydraulic fl uid- p roblem yet to be solved is the develop­
ment of a non-inflammable hyd raulic fl uid. pon the basis of what 
has been deter·m ined to date there is no ac eptable non-inflammabl e 
hydraulic fluid available fo r use at the present time. However, the 
manufacturers have established a nationwide industry project which 
will coordinate for the industry the activities of the rmy, avy, 
CAA , CA and other p ri\ ate research institutions to assist in and 
expedite the development of a sui table non-inflammable fluid. 

"Cockpit and cockpit control arrangement-The simplification of 

REPUBLIC ARMY F-12 
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cockpit arrangement '~ ith respect to instruments and controls re­
quired, as well as arrangement, is being continuously investigated to 
determine how the pil ot's job can I e made easier and under emer­
g.ency conditions less subj ect to haza rds {r 111 either mental or manual 
complex operation . The accumulation of in t ruments and control 
equipment in the fo ur or more engine airplane often ha brought up 
the question of how much more complication a flight crew can handle 
and still perform its functions efficiently. There is strong hope that 
future development may provide simpli ficat ion of multi -engine cocl -
pits which will provide simpler operation than that now required for 
simple two-engine airplanes. This would be achieved by making cer­
tain controls automatic and by combin ing and integrating others. 
Developments have been proceeding for the last fou r years on a num­
ber of these simplifications, and there is reason to believe that they 
will be realized eventually. They are (a) Automatic cowl flap mech­
anism and also exhaust pumps wh ich would eliminate conventional 
cowl flap operati on look promising; (b) A utomatic fire extingui bing 
systems; (c) Use of an automatic flight control which would correlate 
and integrate manifold pressure, propeller r.p .m., mixture and throt­
tle setting in one control for each engine to give proper performance ; 
(d) Development of a control means which would automatically 
feather 'an engine in the event improper r.p.m., manifold pressure or 
temperatures occur; (e) Development of an instrument which would 
correlate true indicated airspeed with fuel flow consumption and 
which, with adjustment of the various engine controls, would give the 
most ef-ficient fuel consumption without following complicated proce­
dures. 

"Thermal anti-icing- thermal anti-icing system, rather than 
the conventional rubber boot de-icer, soon will appear in our newer 
high performance transports as protection against icing of the wings, 
tai l surfaces and propeller. This, we expect, will ultimately allow these 
ships to fly safely into extremely severe icing conditions while provid­
ing, at the same time, additional safety from improved airplane stalling 
and controllability characteristics and from increased rates of climb . 
as compared to conditions with boot de-icers. There not yet has been 
sufficient experience with heat anti-icing systems to permit the estab­
lishment of definite design criteria for a completely satisfactory sys­
tem, but there is every assurance that it is being adopted as rapidly as 
research data can be obtained and analyzed. 

"Additional design safety features- Among other design safety. 
features are the provisions for r- N on-icing carburetor air induction 
systems to minimize danger of engine failure in cold weather flying; 



TECHNIC L PROGRESS A D PROBLE 1 33 

2-Structural reinforcement and other design features '~ hich allo\\ 
high degree of afety in emergency belly landing · 3- 'lore than ade­
quate emergenc) e..-x its · 4-Dual wheels and tires on tricycle landing 
gear decrea ing the hazard in ca e of tire failure and increasing load 
distribution on airport runwa) s and taxiwa · s- ~ indshields are 
being de igned to with tand probable damage from bird strikes. 

Engines- The above are fac tor in the afe con truction of air­
craft. The ame attention to paramount safety is true in the design, 
d elopment, and manufacture of aircraft engine propeller , instru­
ments and acce orie . T he great! increa ed power available in mod­
ern ngine , with the aerodynamic ach ances in the con truction of air­
craft them elve make pas ible the high peeds and the consequent 
greater afety of today's tran port . n example of the complexity of 
modern engine design i provided b) one company. This company is 
providiog t\ o type of engines for new transports. Both engines ' ill 
be u ed in commercial operation for the first time this year. The cost 
of de' e1 pment of the two engine under discussion has been $55,000-
ooo. Th time of running on the te t bed totals approximately 95 ooo 
h ur on one and 25,000 on the other. To accumulate that much time 
-3 e.xp rimental engines of each type have been emplo) ed over periods 
of ro yea r fo r one and six yea rs for the other. 

"At one tage in the development of aircraft engines, bearing fail­
ures plagued operators. J ow they rarely give trouble. Cylinder heads 
once ga' e consideral le trouble. Development of better techniques by 
the manufacturer, among which has been fo rging instead of casting, 
has 'irtually eliminated this as a source of difficulty. \ ater injection 
was devi sed as a means of suppressing detonation and protecting cylin­
ders from excessively high temperatures. In recent years methods of 
suppressing engine vibration have been developed ' hich contribute 
g reatly to the reliability of the propeller, accessories and the airplane 
supporting structure, as well as the engine itself. Tremendous strides 
have been made in improving the strength and durability characteris­
tics of such vulnerable parts as valves, cylinders, pistons and rings 
'>\ hich are subjected to high thermal stresses, as well as to other pai-ts 
less likely to give trouble. 

" Propellers-The industry in the last few years has developed the 
reversible pitch propeller, which, when it comes into full commercial 
service, will add greatly to the safety factor. It "ill permit reduction 
in the dista.nce required to bring an aircraft to a stop. On icy runways, 
the use of conventional wheel brakes alone might cause skidding. Cer­
tainly they cannot be applied with impunity on ice. Reverse thrust 
will provide swift, sure air-braking. Vibration stresses in propeller 
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blades at one time were a source of considerable difficulty. Today, a 
blade must operate within clearly defined stress limi ts. T uned ball 
dampers in the blade bore, shot-blasti ng proce ses and cold-working 
of applicable sections of the blade are among t he developments utilized 
to provide this extra marg in of safety. 

"To achieve the full potentiali ties of commercial aviat i n it. is ob­
viously necessary to improve safety to the utm t. I have already 
mentioned some of the e ffo rts being made by the a ircraft de igners 
towards this encl. I should like in con lu ion to make s me uggestion 
as to what might be done to achieve a reall y substantial improvement 
in safety in fi elds in which the ongress may have con iderable 
influence. 

" r- The development of airbo rne equipment for avoid ing obstacles 
or collisions. Contrary to some popula r th inki ng, t here is no ex i ting 
equipment, radar or otherwise, which really is suitable for t!) is pu r­
pose. Reliability is not as good as it should be, constant attention is 
necessary, and the indications are difficult to read or interpret , or they 
are not suffic.iently definite. A lso, cost and weight are prohibiti vely 
high, except possibly for the la rgest airplanes. M uch is being clone by 
the airlines and the manufacturers, in close coordinati on with the ef­
forts of the military services, toward the improvement of such dev ices 
but a good solution will take time, and will requi re the design con­
struction and trial of entirely new equipment. Vve recommend that the 
Congress give careful attention to the app ropriation of suffi ci ent funds 
to enable the military services and the CAA to underwrite a proper 
proportion of this development. The airlines cannot do it all , nor 
should they, for the Government's interest is substanti al, even in the 
military field alone. 

"2-The improvement of weather reporting. Here the problem 
at least is twofold, first the development of meteorological techniques 
and second the improvement and consolidation of weather reporting 
systems. The Government has a distinct part to play in both these 
elements of the problem and we would recommend that thi s Committee 
take testimony from those competent to discuss this matter, before 
concluding its hearings. 

"3-Air navigation and traffic control aids. This subj ect has been 
so thoroughly covered in previous testimony that little of value can be 
added except to say that whatever the differences of opinion of the 
past may have been there now is substantial agreement aS' to what 
equipment should be adopted. There is a program, and it is now a 
good one. It needs to be supported and carried out as promptly as 
possible. Further study will resolve the remaining technical questions, 
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and it is intensively being canied on, but the aU-important thing is to 
begin to get substantial experience with these arious devices in actual 
commercial operation. This can be done wi thout introducing any haz­
ard even in the introductory tage and it must be done before ultimate 
proof can be obtained a to relative utili ty and a an e entia! part of 
planning for the fu ture. 

"Provi ion of the requisite funds for thi \ ork is nece ary if we as 
a nation are to realize upon our va t opportunity in the air. The other 
nations of the world are eager to take leader hip in the air from our 
hand if we show any sign of relinqui hing it. Failure to provide for 
a consi tent program of development of these naviga6on aids or the 
adopti n of hasty and ill-advi eel regulatory reforms is a good way to 
tu ltify our g rowth and turn the leader hip o er to our competitors." 

The n ited tates came into the jet propul ion picture in June, 
1940, with a pecial rep01-t to the avy on the aircraft gas turbine pre­
pared by the ational Academy of cience, although this had been 
preceded by some informal, preliminary \\ ork at the ir Corps Power 
P lant Laboratory, Wright F ield. About the time of Gen. H . H. Ar­
nold's visi t to England in April, 1941, which resulted in the American 
program for the development and production of the Whittle-type tur­
bojets featur ing a centrifugal compressor the ational Advisory Com­
mittee for eronautics recalled Dr. William C. Durand from his re­
tirement in al ifornia to head up a Ga Turbine Committee, which was 
formed in the early summer of 1941. At it fir t meeting the Commit­
tee ass igned to General E lectric Company the development of an a..'<ial­
ftow gas turbine fo r propeller drive ( turboprop), which was desig­
nated TG-100. It also assigned to \\ estinghou e Electric Company an 
axial-flow gas turbine fo r jet propulsion (turbojet) , which later be­
came the 19B Yankee, with 8-stage axial compre sor. Both projects 
were begun before the end of 1941. Earlier in 1941, North rop Aircraft 
Company had begun work on a turboprop with a 17-stage CL'<-ial com­
pressor, the Turbodyne. Lockheed ircraft Corporation was given a 
contract by the AAF to develop the L-100 turbojet, and this was com­
pleted by Menasco, with a larger unit, the L-4000, ready for bench 
tests early in 1947. Although designed for military fighter and bomber 
installations, it was suitable for large commercial t ransports. Lock­
heed had an option on the first 250 commercial models. Menasco's 
jet powerplant prime contracts totaled over $2,400,000. Wright Aero­
nautical Corporation, United Aircraft's P ratt & Whitney Division, and 
the Allison Division of General Motors also were given development 
contracts for turboprops, and later for turbojets. Early in 1947, 
Wright had a model of each type ready for testing. Thos.e projects 
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were independent of British developments. However, after Gen . r­
nold's return from England, where he had seen the \ hittle turbojet­
pO\\ ered Gloster Ej28 fl y, and was taken behind the scene in oth r 
de\ elopments, a special, high-priority jet program in collaboration 
with the British ·was begun. Vv right F ield, General E l ctric Bell and 
Lockheed cooperated. The \ iVhittl e-type I- 16 ( r, oo lb . of thrust) 
and the I-40 ( 4,000 lbs., initially 3,750) were de el peel and those 
units became the power plants of va rious AAF and avy fighter . 
The Bell P-59A took two I -16's, and the R) an FR-1 F irebal l and the 
XF2R-1 had the I-16 as tail booster unit . T he I --to power d the 
Lockheed P-8oA hooting Star. Two were in the Bell XP-83. and it 
also was used as the tail unit of the onsolidated V ult e XP- r. .-\IIi -

halmers was g iven a contract to produce de Ha illand turboj ts, 
turni ng out seven of the H 2-D (similar to the] r it i h oblin ), and 
the comr any in 1947 had a turbojet of its own de ign. 

From A ugust, 1941, to the end of 1945, the British made all their 
knowledge of aircraft gas turbine developments avail able to the U . S. 
Government. F rom October, 194r, they actively assisted General 
E lectric to get into early production a jet unit of the Whittle type. 
Close collaboration continued as GL desig ned the I-1 6 and I-40, and 
as Rolls-Royce (picking up the ball from Rover ) went on to the 
Weiland, Derwent and N ene turbojet engines ( named for E ngli sh 
rivers), and de Havilland developed the Goblin and Ghost. , II five 
were Whittle types. Information fl owed freely in both directions, and 
some of the General E lectric details were adopted by the Briti sh. The 
technical data on the ·whittle-type engines supplied du ring the war 
was on the understanding that the informat ion would be used by 
American firms for war purposes oply. T his agreement was meticu­
lously carried out, and negotiat ions for the peacetime use of the patents 
involved were completed by the end of 1946. 

In 1945 General E lectric's gas turbine design team at Schenec­
tady, N. Y ., began the development of their own through-flow turbojet 
with 11-stage axial compressor, the TG-180 (4,000 lbs. of thrust) and 
·westinghouse began work on a larger model than the 19B, the 24C 
(3,000 lbs. of thrust). T~e 19B had been tested meanwhile as a tail 
unit of a modified Vought Corsair fighter,· and in a JBM, Navy version 
of the Martin B-26 Marauder. As the 19XB-2B, the Yankee early in 
1947 was in production at Pratt & Whitney as power plant for the 
twin-jet McDonnell FD-1 Phantom carrier fighter. The 24C powered 
the Chance Vought XF6U-1 Pirate, the Grumman XTB3F-1 torpedo 
bomber and other Navy fighters and bombers. It also was specified as 
the power plant of the McDonnell XP-85 and XP-88. 
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The General Electric TG-r8o (J -35 ) was test-flown in the Re­
public XP-84 Thunderjet in February, 1946 and in the Douglas 
X -43 tw in-jet bomber in May, 1946. It \Ya the power plant of the 
North merican 1 F J - I test-flown in October 1946. That was the 
Navy's counterpart of the F XP- 6. The J -35 also powered the 

urtiss XP-87, advanced orthrop Lockheed and Republic experi­
mental j et fighter . It al o powered the Curtiss XA-43 attack bomber, 
the XB-45 XB--t-6, XD-47, XB-48 and XB-49--multi-jet heavy 
bombers developed by orth American Consolidated ultee, Boeing, 

fartin and orthrop · also ome of the new high-speed medium 
bomber , and the Douglas avy D- ·-8 h:y treak transonic plane. 

ince mid-194 ~ all I -40 production had been at the Ali i on plant 
as the J -33 under a new nomenclature used by the AAF with J- for 
turbojets and 'I - for turboprops. The J -33-4 was rated at 3 850 lb . 
of thru t. II engineering and future development as well as produc­
tion, of the J -33 "'as to be done by Allison, and that co.mpany had 
made a number of substantial improvements in both production and 
design by early 19-l-7· The J -33-17 model had pas eel the 100-hrs. type­
test, and the improved ] -33-21 version underwent the A-N 150 hrs. test 
early in 1947, a te t which had the same endurance standards re-

• quired for reciprocating engines. greatly improved turoojet, the 
J -33-19-AL, was lighter in weight and wa e>..--pected to produce over 
4,500 lbs. of thrust, with more economical fuel consumption. Allison 
also was busy with its O\\ n designs including a series of turboprops in 
the 5,000 to S,ooo s.h.p. class. 

During the early part of 1947 production of the General Electric 
TG- r8o was transferred to Allison as the J -35 including plant equip­
ment and machinery from the Chevrolet Tonawanda, N. •Y., factory, 
set up for TG-180 production during the la t months of the war. Gen­
eral Electric continued development of the TG-r8o and also develop­
ment and production of the TG-roo turboprop (now T-31), power 
plant of the Consolidated Vultee XP-81 (J -33 in the tail ), the Ryan 
XF2R-1 ( I-16 or J-31 in the tail ), and projected for tl1e Martin 304 
transport for U nited Air Lines. A more powerful version of the 
TG-r8o a."<ial flow turboj et was under development at General Elec­
tric. Thus, at the end of 1946, production of American aircraft gas 
turbines was confined to Allison, General Electric and Westinghouse. 
On the development front, besides those three, many others were in 
the picture. They included Wright Aeronautical, Pratt & Whitney, 
Menasco and Northrop-Hendy. General Electric had begun a 2-year 
expansion program for its Aircraft Gas Turbine Division at Lynn, 
Mass., including a new laboratory for testing components and in-
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creased production faci lities for jet engines of advanced design. Pro­
duction capacity was a total of 75 aircraft gas turbines a month on 
two or more models. Packard Motor Car Co. had an extensive air­
craft gas turbine divi sion with development facilities at Toledo, 0 ., 
including a new laboratory scheduled fo r completion by June 1947, 
and a flight testing center at\ 'i llow Run . A new tu rbojet engine, re­
ported to be based on the de Havilland oblin, for aircraft and g ui ded 
missiles had passed factory tests. nether element in the merican jet 
propulsion picture " as the Tayl r Tu rbine orporati n, Jew York 
who had a sales agr ement with Rolls-Royce for producti n of their 
aircraft gas turbines in the ni ted tates . U nder Taylor au p ices, 
a Rolls-Royce Nene I had passed the 150-hrs . type test a t the avy 
A ir Materiel Center, P hiladelphia . Navy eng ineers were planning 
installation of a ene in a new rumman carri er-based jet fighter. 
Taylor Turbine also sent a Den·vent V to Wright Field fo r simi lar 
tests by the. AAF. That was the turbojet which powered the Briti sh 
Star Meteor in a speed record. A key unit in gas turbine research was 
the National Advisory Committee fo r Aeronautics A ircraft Propul­
sion Laboratory in Cleveland, which had concentrated increasing ef­
fort on jet power. 

In 1944 the Aeronautical hamber of Commerce of A merica (now 
Aircraft Industries Association) organ ized a J et and P ropeller Tur­
bine Committee, which funct ioned as a Subcommittee of the main 
E ngine Technical Committee. It was formed for the purpose of de­
veloping recommended Army- Navy design, procurement and test 
specifications for turbojet engines, with prelimina ry proposals di s­
cussed for similar turboprop requirements. It comprised representa­
tion fr:om General E lectric, Vvestinghouse, lli son, Wright Aeronau­
tical and Pratt & Whitney. First results of the Committee's work 
appeared late in 1945, when it was called upon to review proposed 
drafts of a joint A rmy- Navy turboj et specification which was prepared 
as a result of the Services' review of the orig inal industry proposals. 

As interest in this activity grew, the membership of the committee, 
which had been renamed the Gas Turbine R equirements Committee, 
was expanded to include additional members from Packard Motor 
Car Company, Chrysler Corporation, deLaval Steam Turbine Com­
pany and Menasco Manufacturing Company. For certain special dis­
cussions technical men from Frederick Flader, Inc., Northrop-Hendy 
Aircraft Company and Allis-Chalmers Manufacturing Company par­
ticipated. DeLaval was engaged on a design study of an advanced 
turbojet. Flader had a turboprop under development. Besides those 
companies which had development or production contracts for com-
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plete aircraft gas turbines, se eral other were ta\..-ing an important 
part in the program. Thompson Product for ~"<ample built no com­
plete jet engines, but it made three basic, high preci ion components­
the air compre sor, the turbine wheel and the diaphragm which ac­
counted for over half the cost of a jet engine--and supplied one or 
more of them for over 90 per cent of thi countr) s jet projects. For 
example, the II- tage axial compres or of the TG-I o contained I 8oo 
mall blades made from a special heat-resi tant alloy, each of which 

must be perfect!) forged polished. curYed and capable of with tanditJg 
a centrifugal pull of 30 ooo lbs. per q. in. at red-hot 1500° tempera­
tur . Thomp on Products backlog of aircraft aa turbine components 
was over fifty million dollars. R an eronautical ompany had a 

avy contract for metallurgical research on new high heat-resistant 
allo s for jet power plants. It also made components for current pro­
duction units. The teel and Tube Divi ion of the Timken Roller 
Bear ing Company de' eloped the tainle s steel 16-25-6 used in the 
turbine ' heels of aircraft ga turbine . Hayne tellite Company, a 

LOCKHEED ARMY P-8o SHOOTING STAR 
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unit of Union Carbide and Carbon, developed Hastelloy, a high­
strength, nickel-base alloy for resistance to extreme heat, and also 
made parts for jet engines. It was the development of those metals 
which made possible the use of the aircraft gas turbine, impracticable 
only a.few years previously. The aircraft gas turbine indu try in the 
United States was develop ing at a rapid and accelerated pace. The 
great effort early in 1947 was concentrated on bui lding prototype 
engines for endurance and acceptance testing, analysis of new and 
higher performance units , and review of the performance, maintenance 
and overhaul aspects of turbojets and turboprops in actual· operation. 
The industry was confident that the next few years would produce 
very tangible results in higher power, fuel economy and endurance. 

The National Advisory Committee for Aeronautics, in respon e to 
the editor's request for comment in this edition of The Aircraft Year 
Book, had the following to say about current N ACA research in aero­
dynamics: "The tremendous power made available for aircraft pro­
pulsion by the development of the various fo rms · of jet engines has 
brought aerodynamics to the threshold of sonic speed and its attendant 
difficulties. As the speed of sound is reached by the air flowing over 
an airplane wing, a shock wave is formed which creates tremendous 
drag increases and loss of lift. This speed may be reached over the 
thickest part of an airfoil long before the airplane itself attains sonic 
speed, and compressibility difficulties may begin at speeds as low as 
400 miles an hour. There has been accumulated a large body of knowl­
edge on supersonic speed, largely through the study of artillery mis­
siles and exterior ballistics. Since the airflow is nom1ally stable in the 
supersonic regime, good fundam ental theory and accompanying math­
ematical tools are available for the solution of problems. The major 
aerodynamic problem of current concern in 1947 was the transonic 
zone, in which both subsonic incompressible flow and supersonic com­
pressible flow exist. There was no fully developed mathematical 
theory for this mixed flow condition and it, therefore, occupied the 
major attention of the NACA aerodynamics research program. 

"Several solutions show promise in the reduction of drag in the 
transonic zone: extremely thin wings with a thickness of only 8-10 per 
cent of the chord, swept wings extending either forward or rearward 
from the fuselage and low aspect ratio wings with short, stubby plan­
forms. Although all these delay the onset of shock waves and minimize 
their effect after their appearance, recent tests show these wings 
possess very poor stability at slow speeds, such as during takeoff and 
landing. Stability and control problems of transonic airfoils, therefore, 
comprise a major portion of N ACA aerodynamic research. 
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" The next problem, in importance, is maintenance of adequate lift 
by transonic and supersonic airfoils, which must be designed primarily 
for their low drag characteristics. V arious methods for increasing the 
lift of these radical double wedge and circular arc profiles are being 
investigated. T he use of nose and trailing edge flaps, various forms of 
boundary layer control, wing heating devices and smooth skin con­
struct ion are undergoing intensive research . 

" Many problems of jet power plants are fundamentally problems of 
air flow. Research into internal flow , air intakes, compressor and 
turbine blade des ign, nozzles and combustion chamber configurations 
has become purely aerodynamic research. 

" Because of the fo rmation of shock waves which choke the tunnel 
in the region of the model and cause shock waves to bounce between 
the walls and model, i has proved impractical to obtain dependable 
data from wind tunnel tests in the immediate vicinity of the speed of 
sound . T he ACA, therefore, has developed a number of alternative 
test methods for obtaining lift drag and pitching moment data at 
sonic speed : the free fall method, the rocket missile method and the 
wing flow method. By dropping heavily weighted and carefully 
streamlined bombs from a Boeing B-29 at altitudes up to 40,000 feet, 
the missiles quickly attain the peed of sound. Through the use of 
telemetering equipment installed in the bombs in addition to radar and 
optical tracking devices on the ground, the drag of the streamlined 

CONSOLIDATED VULTEE AAF P-8r 
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body may be accura tely measured through the speed of sound. In the 
rocket method, standard military rockets are equipped with tiny air­
foils extending laterally from their body and ca refully instrumented 
on the interior of the rocket to telemetering equipment. T he rocket is 
then fired out to sea from the carefully guarded P ilotless ircraft Re­
search S tation of the IA CA off the Virg inia apes, and data is ob­
tained on the characteri stics of the a ttached airfoil. By careful design 
as many as six or eight a irfoils may be tested simultaneously in a 
single fli ght. A thi rd method of procuring sonic data makes use of the 
fact that air is accelerated as it moves over the upper curve of an air­
foil. Thus, sonic speed may be obtained over the th icke t part of an 
airplane wing while the a irp lane itself is traveling at a speed as low 
as soo-sso miles per hour. ACA scientists mount t iny ai rfoils 
vertically on· the upper surface of a North American P-sr M ustang 
wing and, by diving the plane at high altitudes, sonic speed is obtained 
across the model a irfoil. Instrumentati on leading from the a irfoil to 
fuselage recording equipment permits an accurate record of the char­
acteristics of the airfoil a t sonic speed. I n addition, ti ny control sur­
faces are mounted on the trailing edge of the model a irfo il and data 
on the effect of moving the control surface of an a irfoil at sonic speed 
is obtained. 

"The NACA currently has being built fo r it, th rough the coopera­
tion of the A rmy and Navy, r esearch airplanes capable of flying in 
the transonic speed range. It appears reasonably certa in that before 
very long the NACA will be making systematic flight investigations in 
the supersonic speed range. H owever, the comparatively simple 
achievement of supersonic speed is not a consideration in the N A CA 
program. The purpose of these special research airplanes is to provide 
scientific investigation, under carefully controlled conditiqns, of the 
effect of piloted flight at sonic and supersonic speed on stability and 
control, structural strength, power requirements and operating con­
ditions of aircraft. The aircraft now under construction are designed 
to provide accurate quantitative data on the effectiveness of thin wings, 
swept wings; airfoil profile, dihedral (both positive and negative), 
various forms of propulsion, control stick force, vibration and flutter, 
pilot escape, skin friction heating and flying qualities of aircraft at 
extremely high speeds. 

"Following completion and acceptance flight tests for the procuring 
service, each of the airplanes will be turned over to the NACA for an 
extensive flight research program. These programs are not decided in 
elaborate and final form in advance. As each phase of the flight test of 
a particular configuration is completed, the data obtained are carefully 
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analyzed before the next phase is initiated. The enti re program, in its 
pre ent fo rm cent r about a careful feel ing out of the airplane at 
small increments of speed . As difficulty is experienced, changes will 
be made in the airplane as indicated until a thorough record of piloted 
fl ight at sonic speed and through the difficult transonic zone is ob­
tained. These findings will then be made available to indu try and the 
militar ervices fo r incorporation into the desi!!Tl of service types 
suitable for safe and effective flying combat and tran portation at 
upersonic speed. That this progran1 i of critical importance i seen 

in the fact that until such fundamental data are obtained the industry 
and the ser ·ice cannot proceed on a ound ba i with the design and 
evaluation te ting of aircraft intended fo r flight at these speeds. • 

·'The ucces ful introduction of jet propul ion of aircraft has ush­
ere 1 in an entirely new era in aeronautical cience. t the moment 
there appear to be no fore -eeable limit to the amount of power that 
can be made available for the propul ion of aircraft. The miracle of 
jet pr pul ion lie in it inherent characteri tic of increa ing power 
with in rea ing ftio-ht . peed too-ether with increa eel efficiency and re­
duced iuel consumption. 

··r.r t promi ing new f rm in thi field i the ramjet engine which 
ha not a ingle moving part. There i no,,· under inYe tigation at the 
A ircraft E ngine Re earch Laboratory of the r a ramj et engine 
-0 inches in diameter and wei hing only 400 pounds that is capable 

£ p roducing the equivalent of _o.ooo hor epower at a flight speed of 
t\\ ice that of ound about I -oo mile per hour . T he tremendous 
po,,·er and efficiency of thi imple engine i made po sible by the ram 
effect of air entering then e intake at tremend us peed resulting in 
its compre ion in a ra tio of about to r with no expenditure of power 
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as in the reciprocating engine. Higher speeds will provide even greater 
compression of the air resulting in increased power output. Thus. 
when supersonic speed aircraft are avai lable, the power plant is avai l­
able for propelling them at any practicable speed. 

" Improvement is being made constantly in the fam iliar turbojet 
engine, and a recent development of ACA research is the application 
of water injection and after-burning as methods of thru t augmenta­
tion. By introducing a mixture of water and alcohol into the com­
pressor, thrust increases of the order of 25 per cen t have been obtained. 
The water acts as a coolant, thereby permitting higher combustion 
temperatures resulting in the increased thrust. The alcohol is used 
merely as an antifreeze fo r high altitude operations. The tail pipe 
after-burning method involves the inj ection of fuel into the tail pipe of 
the turbojet engine and its combusti on aft of the compressor stage. 
This method provides increases of about 40 per cen t in sea level static 
thrust and as high as 90 per cent additional thrust at high speed. 
Major problem, however, is the tremendous fuel consumption created 
by this after-burning, and its use is expected to be reserved for emer­
gency use such as during takeoff, when the run may be reduced 40 
per cent, and for high speed acceleration at high altitudes under 
combat conditions. Further research is under way on these two 
methods as well as other forms of thrust augmentation. . 

"Due to the fundamental nature of its research program and the 
applicability of its research findings to all aircraft, regardless of type or 
size, N ACA data obtained through its wartime research on military 
aircraft has br9ad application to lightplane design. To simplify the 
application of these data to lightplane problems, an N ACA-industry 
conference on personal aircraft research was held at the Langley 
Memorial Aeroi1autical Laboratory in 1946, and 21 papers were pre­
sented by NACA engineers. These dealt broadly with such problems 
as flying qualities, stability and control, safety and spinning, wing de­
sign, propellers (including noise reduction), drag clean-up, aircraft 
loads, seaplanes, power plants and new research problems. 

"As a practical example of what might be accomplished toward in­
creasing the safety of the lightplane, a program was conducted by the · 
NACA during 1940 and 1941 towards this end within the basic re­
quirements that modifieations be held to a minimum and suitable for 
incorporation on production airplanes with a minimum change in pro­
duction tooling required. As a result, a standard lightplane was ren­
dered incapable of spinning through very minor modifications to the 
wing, tail and propeller thrust line. These recommendations were pro­
vided the lightplane industry for their guidance. 
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' \ nother important cant ri l ulion of the N C to the lightplane 
field is deYelopment of a fundamental theor) of propeller noise propa­
gation and the ugge tion of method through \Yhich this source of 
noi e, which con titute about 90 per cent of total airplane noi e, might 
be ub tantiall} reduced. Through the u e of a fan-type, multi-blade 
propeller, an engine-propeller combination can be produced that is 
v ir tually inaudible f rom a el i tance of "00 feet. 

'The -AC \ i continu ina it inve t iaation of au t load ina and ac­
companying t ructural problem of aircraft. The combination of in­
creasing weight and mounting peed of aircraft has placed gust load­
ing in the tructural picture a the determining factor in the design of 
aircraft. The gu t loading research program has e.-x:tended 
over the pa t decade and compri e an attack on the problem from 
everal avenue of approach. Fir t tep was the development of the 

N V -G recorder a small in trument which provide a continuous 
record of the vertical ace leration of an airplane in fliaht. These 
recorder \Yere in talled in numerou tran port planes operating across 
the nati n, botb ocean and through outh \merica, ' ' ith the result 
that a complete record of gu t intensity encountered in normal sched­
uled airline operation was obtained. econd step was the instrumenta­
tion of a special re earch airplane, the Lockheed XC-3- stratosphere 
plane, and an extensive fl ight program involving flights direct! · into 
thunderheads and turbulent air condition . This instrumentation pro­
vided extensive records of the tructure of austs, including tl1eir in­
tensity, direction and acceleration, method of fo rmation and frequency 
of occurrence in specific weather formation . This study is being con­
tinued currently in collaboration with the U. S. iVeather Bureau, the 

rmy Air Forces and numerous other . Operati nal headquarters is 
in F lorida. . 

"Parallel to the e fl ight inve tigations are the tudies in the unique 
NACA gust tunnel at the Langle) Laboratory, which pro ides vertical 
currents of air under carefully controlled conditions of intensity, di­
rection of application and model speeds. Models are fi red from a 
catapult across the face of thi s vertical air current while a motion 
p ictu re record is made of the change of flight path , and instrumenta­
tion within the model records the application and stress about the 
model structure. I n this manner, the effect of gusts on aircraft struc­
tures may be carefully e.."'<:amined. 

"Aircraft icina is another serious operating problem vvhich the 
I:> 

NACA is investigating through several diffe rent methods. A specially 
equi pped airplane is currently flying throughout the northwest area 
continually seeking icing conditions which, oddly enough, have proved 
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difficult to find with consistent regularity and intensity. T he airplane 
is equipped with such special equipment, developed by the AC , as 
exhaust heat de-icing ut ili zing the hollow leading edge of the wing, 
electric de-icing equipment, special ice-free carburetor air in take ducts 
and numerous other such items of equipment, including complete in­
strumentation fo r obtaining accurate quantitat ive data on the effective­
ness of these various devices. These flight tests supplement wind 
tunnel investigations in the icing research tu nnel at the A ircraft 
E ngine Research Laboratory in which combinations of alti tude, tem­
perature and humidity conditions may be ca refully controlled." 

P robably the most powerful experimental recipr eating ai rcraf t 
engine in the world was the AF Lycoming XR-7755, developing · 
5,000 horsepower at 2,6oo r.p.m. for takeoff and 4 ooo horsepower at 
2,300 r .p.m. fo r continuous operation. I t was a 36-cylinder, single 
crankshaft, liquid cooled, rad ial type with cylinders in four rows of 
nine each, a total piston displacement of 7,755 cuuic inches. I t " as 
the result of experimental work started by Lycoming engineers in 
cooperation wi th the AAF Materiel ommand at \1 right F ield in 
1932. Progressively larger models were developed, along with essen­
tial expansion of laboratory and test stand facili ties. The XR-775S 
was started late in 1943, and it was completed in July, 1946. It was 
ro feet long and five feet in diameter. It weighed 6,oso pounds. Its 
power was greater than the average railway steam locomotive 90 
feet long, IS feet high and weighing 67o,ooo pounds. T he AAF de­
scribed the XR-77SS in further detail , as follows : " Being liquid 
cooled, it is necessary that this engine have a pump to circulate the 
coolant through the labyrinth of passages to car ry away the va t 
amount of heat dissipated th rough cylinder heads and wall s. vVhile 
operating at take off speed and povver, thi s heat dissipation amounts 
to approximately 95,600 BTU's per minute ( 2,250 h .p.) , requiri ng that 
the pump be capable of circulating the coolant at a rate of 7SO gallons 
per mi nute. T his is equivalent to the output of the average fire engine, 
or would fi ll an 8,ooo gallon tank car in approximately rolh m inutes. 
In order that oil may be supplied to the many parts needing lubrica­
tion, and in sufficient quantities, the oil pressure pump has a capacity 
of sao pounds per minute which is equal to 71 ·gallons per minute at an 
outlet pressure of over roo pounds per square inch. H eat generated 
by fricti on and part of the heat rejected from the combustion process 
is absorbed by this oil and carried away from the engine to the oil 
cooler . At the maximum power of the engine, this heat rejection is at 
the rate of 25,soo BTU's per minute (6oo h.p.) or enough to heat a 
large hotel or apartment building. A nother pump located in the re-
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duction gear unit increases the pressure from 100 pounds per square 
inch to 300 pounds per square inch fo r the operation of the hydraulic 
hifting mechanism . \Vhen operating at ma..,imum peed and power, 

this AAF engine will con ume ga aline at a ra te of approximate! 
... 8o gallon per hour. If this rate of con umption were maintained for 
an hour the ame amount of gasoline would operate the average auto­
mobile fo r a period of one year or over 10 000 mile . ince econom) 
of operation wa one of the primar) objecti ' es the de ign of this en-
gine incorporate everal unique features . The propeller dri e i 
through a two peed dual rotation reduction gear either ratio of which 
can be used a t the pilot' d iscretion to obtain m<L'\:imum propeller effi­
ciency. ' The \F reported that facili ties e.."Xi ted in 1946 forte ting 
reciprocating enCTine in e.'i:ce of 7,000 horsepower. 

As part of it compreh n i ve research program to exploit former 
enemy aeronautical development , the ir Materiel Command's Tech­
n ical Intel ligence agenc "' a u ing the ervices of some 6 top-flight 

erman aviati on cienti t of \ oriel ar II. \ orking side by side 
\\ ith merican militar? and ciYilian aeronautical engineers in the lab-

ra tories of \• righ t F ield, these German e.'<pert , .. , ere being used, as 
' ere ton of captured enemy materiel document blueprints and 
microfi lm to save merican engineer; the time they '' ould devote to 
problems already investigated by the German . Their knowledge also 
helped the Americans to catch up and improve upon Germany's wa r­
t ime advancement in such phases of aeronautical developments as 
rocket and jet po" er. imilar groups of former enemy technicians 

- were employed in other pa rts of the country by various branches of 
the armed fo rces. \ t F ort Bliss T e.." a , one group was working in 
connection with resea rch on German -- rockets and other guided 
missiles. O thers were working with the - rmy ordnance and engineer 
experts, and still others were working for the avy in several fields of 
applied war research and development. 

A mong those in the German group at V right F ield " ere Rudolph 
Herman n, A lexander L ippisch, Heinz Schmitt Helmut Heinrich, and 
F ritz Doblhoff and E rnst K ugel. Hermann was attached to the Peene­
mun de Research S tation fo r Aerodynamics, where Germany's V-2 
rockets were hatched and launched against E ngland. A specialist in 
supersonics, he was in charge of the supersonic wind tunnel at Kochel 
in the Bavarian A lps. He also was a member of the group entrusted 
with Hitler 's futuri stic plans to establish a space-station rocket-refuel­
ing base revolving as a satellite about the earth at a distance of 4 ,000 

miles-a scheme which he and certain high-ranking AAF officers in 
1947 still believed to be feasible. At W right F ield, Hermann was 
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working in the field o( upers nics . Doblhoff wa the inventor of the 
erma n j et-propell ed heli c pter, kn \\"n a the V-4. Technical Intelli ­

gence engineers beli eved tha t the -4 might con tri bute substantially to 
the development of rotor-llade aircraft. The -4 was the fo urth and 
last in a series of e---.;:perimenta l belie pters built by Doblhoff at einer 
N eustadt, ustria. The first two models never were flown and the 
third, a one-place V -3, crashed. F igured on the basis of five reichs­
marks per dollar, the cost of research and development of the -4 \\"a 
nearly $roo,ooo and construction cost about $3,200. tudy of the -4 
showed that the aircraft had such featu res as freedom from torque, 
elimination of a transmission system, and excellent hovering pe r fo rm­
ance. The exhaust from a j et engine, piped to the blade te rminals, re­
volved the rotor blades in the V -4. Thus it could hover, ascend or 
descend. Tipping the tail elevators gave the helicopter forward speed. 
It could cruise at speeds up to 25 m.p.h ., and with the add ition of an­
other propeller for forward thrust, engineers believed increased speed 
would be attained. 

Lippisch, a noted g lider designer befo re the war, for such companies 
as the Research Institute of the Rheon-Rosittem o rgan ization and the 
German Experimental Glid er Institute, was head of the Research 
Institute for Aviation in V ienna when Germany capitulated, special­
izing in flying wings, swept-back wing models and high speed planes. 
His work with the Messerschmitt Company, A ugsburg, from 1939 to 
1945, led to the development of the Me-r63A and r63 B, known as the 
Comet, first fighters ever powered solely by rocket motors. A t vVright 
Field he was helping technicians in preparati ons fo r scheduled flight 
tests of the captured rocket fighter. Postwar A merican craft of this 
type also were scheduled for testing in 1947. A n interceptor , the Me-
163, was used by the Luftwaffe in the la tter days of the war. It was 
reported that the plane could attain a speed o~f 620 m.p.h. with ability 
to climb 30,000 feet in three minutes. A ssociated with Lippisch in the 
Me-163 tests at Wright Field was Rudolph Opitz, first German a ir­
man to fly the plane in combat and a veteran of r so fli ghts in it. 

Other German equipment being investigated at Wright Field was 
the Waltl~r rocket motor which powered the Me-163 and the BP-20 
Viper, another type of rocket-propelled craft intended by the Germans 
for use as a ram against invading bombers. That motor contributed 
much to the wartime efforts of the Germans to attain transonic speeds. 
Although the weight of the motor was only 365 pounds, it developed 
a maximum thrust of 3,300 pounds at sea level. Unlike reciprocating 
and turbo-j et engines, the liquid rocket motor gave increased effective 
thrusts at high altitudes . This was possible because it carried the re-
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qui red oxyg en wlu le conventi?n~ . en~ines bad to_ tak~ their ~:>..rygen 
from the air, hich a ffo rded a climtru hmg upply wtth hJgher altitudes. 
The two fuel employed in the ' aJther motor named T -S t_off and 
C- toff, gave an impul e of r8o to 190 pounds at a consumption rate 
of one pound a econd. To e..-..;:pre the con umption rate in pounds 
per hour for each pound of thru t, the fieure for the alther motor 
was 19 to 20 pound a compared \vith 1.3 to 1.5 pounds fo r current 
German turbo-j et unit . Thi endurance wa acri fi ced fo r speed. 
T - toff wa concentrated hyd rogen peroxide and C-Stoff a mixture 

f hydrazine hydrate and a lcohol. t full thrust the rate of consump­
tion \\ as about 17.7 - pound a econd or more than I ,ooo pounds a 
minute. The BP-20, a lthough not known to have been used operation­
ally in the est E uropean theater, could have been a fo rmidable inter­
ceptor. Conceived by a D r. Bachem, fo rmerly \Vith M esserschmitt, the 

iper was almost wholly an expendable craft, being made of \ ·ood and 
other cheap materials. Practically a suicide plane it nevertheless gave 
the pilot a chance fo r his life being equipped with an ejection system 
with parachutes for pilot and motor. hot from a rocket platform, 
the p ilot was to guide his craft toward an invading bomber formation, 
maneuver within range, fi re his 24 rockets press the ej ection control, 
j ettisoning the planes nose, then de cend, while the engine d ropped 
some distance away. Critical altitude wa around 37,000 fee t. 

Dr. H einz Schmitt, a j et engine expert, wa largely responsible fo r 
the success of the Jumo 004 turbo-jet engine, probably the most 
widely kno\<\m of ~11 the various types of jet and rocket-propulsion 
units currently bemg e..'<amined at _Wright F ield. The J umo 004, 
manufact~red by Junkers~ wa used m the Me-262 jet fighter , one of 
Germany s fastest operatiOnal planes. The Me-262 still was under­
going standard evaluation tests, and any valuable findino-s were to be 
dist ributed to accredited manufacturer and institutions. 

0 
The Me-262 

was qualifi ed fo r fighter , fi ghter-bomber, a-round attack or reconnai s­
sance duties. I~owever, the Germans u ed it mainly to draw off A llied 
escort fighters m order to expose bomber formations to attack by the 
slower Me-109 a nd the FW -190 interceptor s. The merits of t he Me-
262 could be summed up in its speed, climbing ability and heavy a rma­
ment. In level fl ight, the plane attained a speed of SIS to s so m.p.h . 
It cruised a t 46S m.p.h. and could dive from 620 to 6so m.p .h . It had 
a climb rate, a t 2S to 30 degrees, of s,ooo feet a minute. It had a serv­
ice ceiling of 38,ooo feet and its critical altitude was 4S,ooo feet. Its 
fo rmidable armament consist ed of fou r fixed 30 mm. MK ro8 auto­
matic guns grouped in the nose w ith a group firing rate of 37S to 6oo 
rounds a minute. 

L -~----~-~ - - - - - - - - - - - - - - - - - - - -
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Ernst Kugel, who was technical director of the A lfred chloemann 
Co. in Germany, a firm specializing in heavy machinery for rolling 
mills and hydro-electric presses, was at work at Vv right Field helping 
American technicians in the sorting and rearrangement of detail draw­
ings of a 30,000-ton hydraulic die press which he had designed for 
I. G. Farben and with which the Germans pressed out propeller blades 
and other vital aircraft components during the war. Five times more 
powerful than the largest simi lar merican press, the big German 
press could turn out 1,940 32-foot wing-spar flanges or propeller 
blades in 24 hours. Wing-spar flanges were the strongest lengthwise 
supports of the wing frame. Thousands of detail drawings of the 
30,000-ton and other large presses were seized in Germany, but be­
cause of their state of disorder none was avai lable early in I9-+7· 
Working ~ith Kugel on the press drawings were A lberts, Bottenhorn, 
Krause and N ehlsen, all engineers recruited from Germany. The larg­
est American die presses in general use were listed as of 6,ooo-ton ca­
pacity. Larger ones were under experiment, and one concern antici­
pated success with an 18,ooo-ton press. It was not considered feas ible 
to move the heavy German presses to this country. Data on the big 
German presses being analyzed at \!\fright Field were to aid in deter­
mining whether claims of faster, cheaper and more efficient prod uction 
were justified. Such presses cost heavily in money, time and precious 
materials. The estimated total cost of the 30,000-ton press was $2,000,­
ooo, the foundation alone costing $2oo,ooo. The big press weighed 
4,8oo tons. A similar German press, which could exert a pressure of 
rs ,ooo tons, weighed 1,8oo tons. Fortunately, adequate drawings and 
operating techniques of the 15,000-ton press were available, and those 
details, similar in many respects to those of the larger press, vvere being 
used by Kugel and hi s colleagues in their reassembly of the 30,000-
ton press drawings. 

A ribbon parachute, which German aviation t echnicians claimed 
could take a plane out of a spin , or withstand the sudden jerk of a 
2,500-pound mine dropping at 6oo m.p.h., was another enemy develop­
ment under study at Wright Field. Considered to be a major im­
provement in the development of equipment used for flight at near 
sonic and transonic speeds and extreme altitudes, this "parachute 
with holes" was developed by a large staff of German scientists and 
engineers under the supeL-vision of Helmut Heinrich, formerly of the 
Graf Zeppelin Research Institute, Stuttgart. In 1945, Heinrich, as a 
research engineer for the AAF, began developing and testing special 
high speed ribbon parachutes. The ribbon parachute was used by the 
Germans for several purposes, as a brake for jet and rocket aircraft 
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and gliders· a load chute for dropping mine , b~mb and upplie : 
an auxiliary lift device for heavily loaded convenbonal planes;_ and a 
a salvage chute for pilot ejector eat and other val~able e~u.lpment. 
The chute enabled fighte r pilots to employ extraordinary d1vmg ma­
neuver . One chute attached to each wing tip would stop a spin -or 
low a era h-bent plane ufficientl to eliminate danger to the pilot a 

he bailed out of the di abled plane. 
In order to break down the language difficulties in deciphering cap-

tured German document prominent educator were work1ng w1th the 
.\ F in ompiling a new r ooo-word German-Enali h dictionary · 
intended to clarify erman aeronautical term and phrases. Supervis­
ina- the project wa Dr. :Kurt L. Leidecker on l ave from the Behr-

'fanning orporation and Ren elaer P lytechnic In titute, where he 
was as i tant profe sor of modem languaaes and in tructor of cien­
tific German. early half the content of the new dictionary were to 
be n w wor I . The German had nazified aeronautical term former! · ­
having cia ic root , and had coined many new term n t found in an 
xi ting dictionary . Material f r the dictionary "·a being xtracted 

from broken enemy codes and f rom - -o ton of captu r d German air 
documents. Considerable 'alue wa attached to the wide!) heralded 
German ZvVB (Central Organization for cientific Report ) Index 
which contained impo:tant scientific docum nts. Included \Yere many 
of the newer aeronautical terms and some application of older words, 
which served as an aid to the project translators. 1 o helpful , ere 
German translations of merican and Briti h aeronautical terms 
found. in captured documents, and the arbitrary "' ords and phrases 
applied to ~erman prototypes and equivalents of Allied equipment 
and accessones. 

The German scientists worked voluntarily at 'vV right Field under 
special contracts as alien civilian employees of the War Department. 
Their salaries ranged from $2 .20 to $II a day, and were paid to their 
banks or families in Germany. The Germans were paid an additional 
$6 a day to cover their living expenses while on temporary duty in 
the United States, the same allowance granted U . S. civil service per­
sonnel away from their permanent stations. alaries aenerally were 
below those paid American Government workers w~h comparable 
qualifications. Living quarters were similar to those of American 
junior officers. In the way of security measures, mail from the Ger­
man scientists to their families in Germany was reviewed for project 
security, and was forwarded through Army channels. Spot checks 
were made on the scientists' activities outside the post. 

The following awards of the Institute of the Aeronautical Sciences 
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ORTHROP ARMY F-15 REPORTER 

were presented in 1947: T he Sylvanus \!bert Reed \ ·a rd \ as pre­
sented to Robert T. J ones, f \ mes Aeronautical Laboratory, N at ional 
A dvisory Committee for Aeronautics, "For his contributions to th e 
understanding of flow phenomena around wings and bodies a t speed 
below and above the speed of sound. " The Thurman H. Bane Award 
was presented to Col. Leighton I. Davis, Chief, A rmament Labora­
tory, E ngineering Division, Air Materiel Command, "For Gyro Com­
puting Sight for aiming guns, bombs, and rockets from fighter air­
craft. " The Robert M . L osey Avvard was presented to Dr. Carl G. 
Rossby, Head, Department of Meteorology, U niversity of Chicago, 
" In recognition of outstanding contributions to th e science of m eteor­
ology as appli ed to aeronautics." The J ohn Jeffries Award was"pre­
sented to B rig. Gen , Malcolm ·. Grow, A ir Surgeon, A rmy Air 
Forces, "For outstanding contributions to the advancement of aero­
nautics through m edical research." The Octave Chanute Award was 
presented to E rnest A. Cutrell , Captain, A merican A irlines, Inc. , "For 
outstanding achievement in flight testing and developing instrument 
landing equipment and techniques contributing to improved perform­
ance of instrument fl ying." The Lawrence Sperry A ward \\·as pre­
sented to Peter R. Murray, " For radio controlled systems for guided 
missiles and pilotless aircraft." 

Dr. Luis W. Alvarez, professor of physics at the University of 
California, was awarded the Robert J. Collier trophy for 1946 "for his 
conspicuous and outstanding initiative in the concept of, and his con­
tribution to the construction, adaptation and effective use of, the 
Ground Controlled Approach system for safe landing of aircraft under 
all weather and traffic conditions." Selection of Dr. Alvarez was made 
by a committee appointed by National Aeronautic Association to 
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determine the person '' ho had contributed the most to aviation in the 
preceding 12 month . U e of GC enable any type of airplane 
equ ipped with radio tran mitter and receiver and fio..,,-n by a pilot with 
blind flying e..xperience to approach a fog-locked airport and land. 
The plane is talked onto the field through cooperation between the 
pilot and the controller on the ground the latter using radar to see the 
plane through oupy weather and guiding the pilot to a landing by 
giving direction , peed and rate of de cent to be flown and other 
information. F irst employed b) the Army and avy during the '·ar 
to speed up landings in combat zone , GCA got it civilian application 
early in 1947 at airline terminal in -ew York, hicago and \ ashing­
ton in tests to determine its Yalue in bringing airliners to safe landings 
at rapid intervals despite low ceilings. It "a the tanda rd peacetime 
blind landing system at AAF and aval air tation installations. In 

ovember, 1940 Dr. Alvarez j oined other cieotists working under 
th e Iationa l Defense Research Committee at Ma sachusetts I nstitute 
of Technology in e..xperiments with radar. He suddenly hi t upon the 
idea tha t if radar could spot and track a plane closely enough to shoot 
it down it should be able to track a plane lost above a wea ther-bound 
a irport ~o som:o.ne could aid the p ilot in making a landing under even 
zero-zero condJ.bons. II: I anuary, .1942, he had perfected the equip­
ment to do the JOb, and It n as um eiled a t Washington before the high 
command of the rmy and NaV) · Through use of the equipment, an 
a irport control tower operator could ee all p lanes w ithin a "O-mile 
radi us of the airpor t and under 4,000 feet in height. J 

DOUGLAS C-74 GLOBEMASTER ARMY TRANSPORT 
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Igor I. Sikorsky, pioneer aeronautical engineer and engineering 
manager of Sikorsky A ircraft d ivision of U nited A ircraft Corpora­
tion, was awarded the gold medal of the Federation Aeronautique 
Internationale for 1946 for his development work on helicopters. 
Myron Tribus, of the College of E ngineering, niversity of Californ ia, 
was awarded the 1946 Wright Brothers medal for his paper "R eport 
on the Development and Application of H eated \ ings." 

BOEING B-29 SUPERFORTRESS 



CHAPTER III 

THE ARMY AIR FORCES 

Strength of the F at Home and broad-The P eacetime Organi-
zation-A F Installations- T he Long Range Bomber Program­

! ew J et Fighters and Bombers- Trai~ng fo~ upers?n~c Speeds 
at High titudes-Experiments w1th Gmded M1ssiles and 

Pilotless ircraft-The Air Tran port Command. 

TH E m1y ir Forces at the beginning of 1947 had a total of 
49 529 officers and 291,892 e~listed personnel. There. "'ere 
31.497 officers and 196 551 enli ted per onnel on duty m the 

United States and r8 032 officers and 91" 34I enlisted men, a total of 
I I3,373, stationed outside this country. Of the 49 529 officers, 24,234 
were pilots and 6,660 were bombardiers, navigators and other flight 
specialists. During 1946, they put in "' ,643,000 hours of flying, 2,483,­
ooo in the United States and I r6o ooo over ea . 

The rmy Air Forces had a wartime high of approximately 8oo 
AAF installations. With the ce sation of ho tilities, necessity for 
maintaining a large physical plant fo r Army ir Forces operations and 
activities correspondingly decreased. Early in 1947, there were ap­
prox imately 90 interim installations in continental U nited tates, plus 
installations in overseas theaters, departments and territories where 
the rmy Air Forces were operating. T he activation of the ir Re­
serve and Air National Guard progran1s meant an increase in installa­
tion usage .. A s units ?~ thes: organizations were activated, they were 
located at e1ther mumc1pal au-por ts or at AAF installations. Installa­
tions or airports occupied by uni ts of the , ir Reserve and the Air Na­
tional Guard had three types of occupancy; installations or airports 
~c~upied by ~ unit of either organi zatio~ eA"Clusively; those occupied 
JOmtly by umts of both; and those occupted by units of either or both, 
singly or jointly with the AAF. With all units of the Air Reserve and 
Air National Guard activated, it was estimated that there would be 
approximately 225 installations occupied by units of those organiza­
tions and the AAF. 

For its peacetime mission as a first line of defense, the Army Air 
Forces plan at the beginning of I947 was to have a personnel of 419,-
355 officers and enlisted men, organized into 70 groups. They would 
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be supplemented by an Air Reserve and Air ational Guard, which, 
in time of emergency, would serve to help bring the regular F up 
to wartime strength, and also to provide a pool of trained replace­
ments. Reserve and Guard components "ould be approximately 6,ooo 
planes of all types fo r training purposes. The regular F had been 
assigned 8,ooo aircraft fo r tactical, training and troop carrier purposes. 
The 70 groups were to include 25 for very heavy bombardment, 25 
fighter, 5 light bombardment, ro troop carrier and 5 for tactical recon­
naissance. As pa11: of the 25 VHB g roups, two would have as their 
primary mission weather reconnaissance. Two would be trained for 
VLR photo and R CM reconnaissance ; one for VLR mapping recon­
naissance; and four groups would serve fo r tactical reconnaissance. 
There also would be separate squadrons consisting of transport, liai­
son, mapping, night fighter, emergency rescue and geodetic control 

. units. U nder a system of rotation, most combat groups would see 
both continental and overseas service. 

Directly responsible to headquarters of the AAF, would be three 
major combat commands and five supporting commands: r-Strategic 
Air Command, for long-range striking; 2 - Tactical Air Command, to 
support surface forces; and 3-A ir Defense Command, for defending 
the homeland. Supporting commands would include: a-Air Materiel 
Command, for supply, logistics and specific research functions; b-Air 
Training Command, for all phases of individual training except higher 
technical education; c-Air Transport Con1mand, for providing global 
air transport service plus such functions as air communications, 
weather, rescue and aeronautical charts ; d-Air University, for higher 
training ; e-Air P roving Ground Command, for tactical experimenta­
tion. 

The headquarters of the Strategic Air Command was Andrews 
Field, Md. As America's long-range striking force, SAC would be ca­
pable of striking at the heart of any future enemy via polar routes or 
from perimeter bases. With emphasis on mobility and striking power, 
SAC's very heavy bombardment, very long range fighters and very 
long range reconnaissance planes would be equipped to operate in­
dependently or in cooperation with ground and sea forces anywhere in 
the world. Th.e principal air weapon of SAC for the immediate future 
would be the XB-36, closely supported by B-29s and long range fight­
ers. The SAC also would be equipped with VLR mapping and chart­
ing planes, radio counter-measure aircraft, and with facilities for estab­
lishing geodetic control networks by means of Shoran for mapping 
and charting purposes. Subordinate commands of SAC were the 8th 
and I 5th Air Forces. 
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The Tactical Ai r Command, with headquarters at Langley F ield, 
a., controlled the 9th ir Force, ba ed at Greenville, S. C., and the 

12th Air Force, at March F ield Cal if. T he 9th had troop-carrier, 
fighter attack bomber and photo reconnaissance groups. The 12th 

ir Force was a jet plane group using the Lockheed P-8o Shooting 
tar and FP-8o, photo-equipped ·er ion of the P -8o. T he mission of 

T C was to cooperate v ith ground and na al forces or operate inde-
pendently anywhere in the world . In th i respect T C normally 
would g ive closer support to ground force than would S C. T AC 
training functions involved gunnery rocket-firing, tactical bombing 
and air occupation duties over ea . 

The mis ion of the ir Defen e Command was to organize and 
t ra in units of the ir a tional Guard and Air R eserve to support, in 
time of emergency, the regular . F . T he continental ai r forces com­
ing under the j ur i diction of DC were the Ist ir F orce, Fort Slo­
cum ew R ochelle, . Y . · 2nd ir Force, Fort Crook Omaha, Iebr.; 
4th ir Force, H amilton F ield, San F rancisco Calif.; 10th Air Force, 
Brooks F ield, San ntonio T e.-...:as ; IIth ir Force, Harrisburg, P a. ; 
and the 14th ir Force, Orlando Fla. Those six air forces were to 
supply regular A F personnel to train the national guard and reserve 
uni ts. 

The A ir ational Guard program, \\ hich required the cooperation 
of individual tates, was started in pril 1946. I t -v ·as to consist of 12 
wings composed of 24 fighter and three light bombardment groups, 
forming 84 squadrons to be based at 79 airfields throughout the coun­
try. Guard personnel would comprise about 3,000 pilots, 3,8oo non­
rated officers and so,ooo enlisted men. U nits '~ ould be equipped with 

orth American P -SI M ustangs, Republic P-47 T hunderbolts and 
Douglas A-26 Invader bombers. Jet planes would be used when avail­
able. 

The. A ir Reserve, serving as a minute man force, would have 17,500 
pilots, s,ooo additional staff pilots, 27,000 non-pilot officers and !20,­
ooo enli sted men. 

W right F ield , Dayton, 0 ., was headquarters for the Air Materiel 
Comm and. AMC was committed to car ry out a research program 
which would assure AAF leadet ship in logistical and technological de­
velopments. T o this end, AMC util ized the research facilities of the 
three military arms in addition to those of civilian agencies. AM C also 
was r esponsible for procuring supplies and equipment fo r the AAF. 
The development of AAF industrial mobilizations plans came within 
A M C activity . AM C handled all production involving control, re­
sources, scheduling and allocation by plants . Other functions were 
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preparing budget estimates for all AF materiel, and maintammg a 
storage and di stribution system for supplies, including such operations 
as stock control, salvage, disposal and identification funct ions. A iC 
also was responsible ·fo r mod ify ing new equipment for aircraft and 
training air depot uni ts for maintenance and repair of aircraft and 
equipment beyond the fac iliti es of air bases. 

The A ir Insti tute of T echnology at \ iV r ight F ield was admin istered 
by the Air Materi el Command. mi li ta t-y school, it was staffed by 
civilian experts in engineering and logistics. It awarded the degree 
of Bachelor of Science or Bachelor of Business Management to g radu­
ates of a two-year engineering or business management course, pend­
ing its accredi tization by the Society for the Promotion of E ngineering 
E ducation. 

The Air T raining Command, with headquarters at Barksdale 
Field, La., had three subordinate headquarters-Flying Training Di­
vision, Randolph F ield, T exas, Technical Training Division, Scott 
Field, Ill. , and I ndoctrination Division, M il itary Training Center, an 
Antonio, T exas. The Training Command controlled pilot and ground 
crew training. Following basic training, students were assigned to 
either the F lying or the T echnical Training Division. There were 
more than 170 different courses extending h om 4 to 40 weeks. T he 
latest flying inst ruction included a course offered at Mather F ield, 
Calif., for aircraft observer-bombardier which combined the functions 
of navigator, bombardier and radar observer into one flying position. 
Student pilots also were given a P -80 transition course designed for 
jet piloting. Technical t raining was given at Chanute F ield, Ill. , 
Lowry Field, Col., and several other technical schools throughout the 
country. The Training Command also supervised military corre­
spondence courses in which approximately roo,ooo men were en­
rolled. 

The Air Transport Command had its headquarters at W ashington, 
D. C. In addition to providing world-wide troop and cargo t ransporta­
tion, A TC recently had incorporated the functi ons of other AAF 
branches, including weather , air communications, flight, air transport 
aeronautical charts and air rescue. Flying safety, formerly an ATC 
function, went under the supervisio 1 of the Commanding General, 
AAF. In addition, ATC had command of all U nited States troops 
(ground, service and air) , communications and bases from Iceland 
to the South Atlantic area , including Bermuda, Newfoundland, Green­
land, the Azores and Brazil. 

To furnish adequate air transportation for occupation forces in 
Europe and the Pacific, the consolidation of the Atlantic and the Con-
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tinental Divisions \ as effected, cutting down the Command s domestic 
activitie 25 to so per cent. AI o becau e of large personnel reduction 
folio\ ing demobilization TC had to curb its global air transport 

ervice, eliminating its Globe ter run the fir t scheduled round-the­
world air ervice. 

T he \ ir niver ity located at Maxwell Field Montgomery, la. , 
operated an · ar allege and four other A F schools which 
taught regular F officer ( and in ome in tance ir Re erve and 
National uard officer ) the late t cientific ad ancements affecting 
aerial warfare. The ir · niver ity ai o coordinated educational work 
in all A F chools, uperv i ing the ir omrnand and taff chool, 

Ia.-x:well F ield, which a the ir niver ity ' basic chool, trained 
elected officers \\ ith four to 12 year ervice for enior staff po itions 

with command groups and wing . Empha is \Va placed on the ap­
plication of air power at the level of the group, wing, and Air Force, 
and the particular re ponsibilities of commanders. Other schools 
supervised by the Air niversit included the Air Tactical School, 
Tyndall F ield , Panama City, Fla. , instructing junior officers having 
one to four years of service for staff duty as squadron commanders. 
Instruction included tactics and techniques, intelligence, communica­
tions, administration , supply, personnel management, public relations 
and civilian affa irs ; the ir Special Staff School, Gunther Field, 
Montgomery, Ia., giving specialized instruction to prepare officers 
for administrative and technical assignments on the staff of groups 
an I higher units, teaching senior intel ligence, command and manage­
ment, public relations, staff communications and air inspection; the 
\ir 'vVar allege, 'laxwell Field, the highest echelon of the Air Uni­

versity. It was the research and planning agency similar to the Army 
War College in the Army. Officers attending had 16 years or more 
service with major Air Force units. tudy was concentrated on the 
broad aspects of air power in relation to offense and defense, the co­
ordination of air power with sudace operations, and strategic and 
tactical evaluation of aerial warfare in World Vvar II; also the School 
of Aviation Medicine, Randolph F ield, Texas, which was w1der the 
technical supervision of the Air Surgeon. It offered courses for avia­
tion medical examiners and aviation nurses, and gave basic and ad­
vanced work for Air Force Medical Officers. 

Headquarters for the Proving Ground Conunand was Eglin Field, 
Fla. As the AAF's testing laboratory, it conducted experiments on 
all types of aircraft, · AAF ordnance equipment, radar, radio, pho­
tography, navigation, personQel equipment, air-sea rescue equipment 
and techniques, and practically every technical development intended 
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fo r A ir Force use. It also had cha rge of the Guided Missiles Group. 
The era of flying by remote control came a step closer when, early 

in r946, at Roswell F ield, ew Mexico, the A F successfully demon-
t rated the robot principle of aircraft operation. Basically, the p rin­

ciple involved a drone, or babe plane, and a mother control ship, both 
operating on fixed rad io frequencie . \ televi ion camera installed in 
the drone plane projected onto a sc pe in the control plane a picture 
of either the drone's contr 1 panel or an area of approx imately 50 
mil es in front of the drone. n the ba is of this picture, the control 
operator, through rad io would then tran mit the necessa ry control 
funct ions to keer the habe in u ta in ed fl ight. T akeoff and landing 
were accompli shed by control j eeps sta tioned near the runway. At 
Bikini, in J uly I946, within minutes after the atomic test bomb was 
dropped, four pilotl ess B- r 7s, 1 ecially-equipped for gathering the 
all-important atomic data, fl ew through the radioactive cloud remotely­
directed by mother aircraft. O n A ug ust s -6, I946, two crewless B-I7S, 
accompanied by two mother control ships, landed in California after a 
2,6oo-mile crossing from Hawaii . The t ri p took only I4 hours and 
55 minutes, a new endurance record for remote-controll ed aircraft 
operation. 

On Feb. rs, r946, a Douglas C-54 Skymaster fom·engine trans­
port plane, completed aviati on 's first push-button flight. P resent on 
the flight were a safety pi lot and a number of passengers. T he event 
took place at W right F ield, Ohio, under the guidance of the AAF's 
Air T echnical Serv ice Command. Following an instrumental adjust­
ment to a pre-set fl ight pattern, an automatic flight controller, used in 
conjunction with the Sperry A -r 2 automatic pilot, assumed the co­
ordinat ion of a mechanical system of controls which got the plane into 
the air, brought it up to and ·maintained crui sing altitude, directed it 
toward its destination, picked the selected range and homing beacon, 
lowered it fo r a landing, and finally braking it to a full stop. The nerve 
center of the automatic flight controller, known as the master sequence 
selector , was' fed impulses which motivated in sequence all the me­
chanical functions necessary for flight, such as controlling the throttle, 
brakes, flaps and landing gear. O riginally designed to maintain safe 
fl ight during severe weather conditions, automatic flight equipment 
was considered to be an important step in achieving accident-proof 
flying . 
· The B-36, a pusher-type bomber weighing 278,ooo pounds com­
pleted by Consolidated V ultee in the summer of r946, was the AAF's 
first plane capable of carrying a bomb load to any part of the world 
and r etutn without refueling, according to the official reports. The 
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wing which wa mounted lightly forward of the midpoint of the fuse­
lage, could hold 2I,II6 gal lons of ga aline and 1,200 gallons of oil. 
PO\ ered b ix ., ooo-hor epower engine , with two upercharger 
for each engine the B-36 could make more than 300 mile an hour a 
normal range of ro ooo mile wi thout extra fuel tank and a 40 ooo­
foot ceil ing. t a reduced range the bomber could carry 36 ooo 
pound of bombs- three times the capaci t of the wart ime B-29. The 
plane carried a regular ere" of I- plu a four-man relief crew. 

Loran, a radar ystem developed and u ed for long-range fligh t 
during the ,,·ar, was an invaluable navigational aid to cargo aircraft 
upplying the merican and anadian rm unit dur inu their joint 
rctic expedit ion, peration M u k Ox , in March, 1946. Principally 

important o,·er a t uninhabited di tance where radio communication 
wa impractical, Loran helped navigator to determine the e..'cact loca­
tion of their aircraft while in flight. On the ba i of radio signals 
received from L oran station in Manitoba askatchewan and British 
Columbia, aircraft nav igators ' ·ere able to plot intersecting lines on 
Loran time chart s, the point of inter ection di closing the plane's 
e..xact posit ion. T he in format ion gathered by ro Loran monitor ing 
tations during the expedition wa e.." pected to be of great assi tance 

t future AAF operation in \ rctic areas. • 
A forward step was taken in ;.,et oralogy when technicians suc­

cessfully applied radar to detem1ine the speed and direction of ' ' inds 
aloft . T he value of radar was 'ident during periods of darkness or 
poor visibili ty, both conditions being limiting factors in theodolite­
track ing of a balloon, the time-honored visual method of obtaining 
upper air data . R adar also detem1ined ' ind data in the st ratosphere, 
impossible with a theodolite or a sighting tube. In a radio "' ind obser­
vation, the speed and direction of upper air win ds were computed on 
the basis of the distance, direction and height of a balloon-borne target. 
D istance was determined by the position of pulse echoes, transmitted 
by the target, on the radar's oscilloscope. T he elevation and azimuth 
readi.ngs, determined by the radar's antenna, ascertained direction. 
F rom this data, the height of tl1e target could be computed either trig­
onometrically, or from the radar set. · 

Light aircraft could use . . PS-10, a radar device which traced 
through fog and darkness accurate fl ourescent pictures of cities, rivers, 
terrain, storm centers and other aircraft. Announced by the Air Ma­
teriel Command as an improvement over the heavier soo-pound, 34-
control radar used by the AAF during the war, the new development 
incorporated five range delineations : a four-mile setting reflecting 
large-scale details for close traffic flying, a 90-mile setting suitable for 
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cross-country navigation, and intermediate 10-, 20- and so-mile ranges 
which provided a variety of scale miniatures, affo rding immediate 
detection of nearby obstructions. irport radar beacon were re­
vealed in coded pips of light, their direction and range by rela tiv 
position on the scope. 

As part of its research and development prog ram, the \ F was 
assigned by the War Department responsibi lity f r development of 
g uided missiles. In carrying out this fun ction the ommanding Gen­
eral, AAF, could call upon agencies both within and ut. ide the \ ar 
Department to perform cooperati ve re earch task f r which they w re 
best qualified. 

A radar-controlled, rocket-propell ed missil . ro feet long and al­
most pencil-slim, was developed by the AA F . It was expected, upon 
launching, to intercept and dest roy any enemy planes or missiles 
before they reached their ta rget. The mis il e was call ed G P 
(Ground to A ir P ilotless A ircraft ) and obtained high speed accelera­
tion by means of a booster unit a ttached to the ta il. Boeing ircraft 
Company was handling that development. 

Converted from the Lockheed P -8o ho ting S ta r to make it one 
of the fastest photo reconnaissance planes in the wo rld, the AF's new 
F P-8o utili~ed a vari ety of camera ar rangements to provide shots 
ranging from wide angle, general mapping photog raphy to highly de­
tailed pinpoint pictures. T he plane .coul d shoot pictures at a speed of 
6oo an hour from heights of 300 to approx imately 35,000 feet. Shutter 
speeds clicked from r/ 35oth to 1 j8ooth of a second , depending on the 
speed of the plane. Beca u ·e of the speed ach ieved by the j et , the plane 
was less inclined to tilt, tip or crab. T his eliminated causes of distorted 
photog raphy. T he three standa rd A \F cameras in stall ed in the plane 
were the K -17, K - r8 and K -22. 

The Air Materiel Command developed an automatic chain system 
of three safety devices which woul d eject a pilot h om a disabled plane 
and automatically pa rachute him safely to earth. Consisting of an 
ej ector seat, an. aneroid automatic parachute opener and a ribbon 
parachute, the system was expected to be of g1'eat value to pilots of 
high speed and supersonic aircraft of the future. The squeeze of a 
trigger fired a 37111111 . ca rtridge in a gun Larrel hooked to the back 
of the seat. F rom thi s point on, the pilot's descent to earth vvas entirely 
automatic, even though he might be unconscious. The small ex plosion 
following th~ trigger action shot the pilot and seat straight up and out 
of the fuselage at approx imately 6o feet a second. As soon as the pilot 
and seat were in mid-air (three seconds after the initial explosion) , 
another small cartridge was exploded by a pre-set time mechanism, 
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causing the cat belt to falJ clear. imultaneou ly a small parachute 
attached to the seat opened and pulled the seat away from the pilot. 
The pilot then fell freely until the aneroid parachute release, auto-. 
matically et to open at a pre-determined ba rometric pressure, went 
into operation . \ third small e.'<plo ion was et off, automaticaUy re­
lca ing the ripcord and allowing the parachute to open. T he ribbon 
parachute wa o con tructed a to eliminate the ter ri fic shock which 
airmen experienc cl with standard chutes following a long free fall. 
The canopy f the parachute wa made up of a vast lattice\ a rk affair 
of strip of ribbon ach -~ inche wide by 32 feet long. Circular 
hand of tape upportecl the inter ecting ribbons. T he opening shock 
was alleviated by the e cape of air through the space between the 
ribbon . fte r the parachute had opened the ribbons came closer 
togeth r, and the resul t was a slo\\; teady deceleration to earth. The 
ri bbon parachute also eliminated o cillation a major cau e of injuries 
u tained in jumps with standard parachute . 

The ir Transport Com111and in 1946 flew a total of 69,56r ,o6o 
plane mile . carri ed 396, ... 34 passengers 3 r ,408 tons of cargo and mail , 
flew 203 092 6"'7 ton miles and about 90 727 ooo cargo and mail ton 
miles. The 1 was. operati no- in the peak month January, II9,071 
route miles. 

The F ir Transport ommand had developed from an organ-
ization on paper to the largest air transportation agency in existence. 
At its peak strength, shortly befo re V -J Day, its fleet numbered over 
3,500 aircraft; its ro divisions, with over 300 ooo military and civilian 
personnel, operated 184,000 route miles around the world to every 
fighting front. Victory over Japan climaxed th·e spectacular wartime 
operations. On September 2, 1945, the A TC started the bloodless 
invasion of J apan with a fleet of 200 C-54 Skymasters. Within 17 
days it had ferried 23,500 troops, r,rgr motor vehicles, 2,400 barrels 
of gasoline and s ,ooo,ooo pounds of rations and equipment into Atsugi 
Airdrome, near Tokyo, thus completing .the final link in its wartime 
chain of bases, many of which later were being utilized by American 
civil air carriers in international operations. 

Late in the Fall of 1945, the Hump route, which had supplied 
American forces in China throughout the war, was terminated except 
for special missions. Other bases and routes no longer needed to meet 
our military obligations were closed. The bases and facilities in most 
cases were eventually turned over to the native governments. De­
spite this demobilization, however, several special post-war assign­
ments were undertaken. Over 1,300 B-2g's and other combat type 
aircraft were returned from the Pacific to the United States by A TC. 
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Concurrently, the overwhelming burden placed on the ra ilroads in 
transporting troops a rrivi ng in coastal ports to sepa rat ion centers wa 
somewhat reli eved by an TC transcont inental shu ttle beh\ een ew­
ark in the east and acramento, alif. , Seattl e, W ash ., and March 
Field, Calif. in the west. In tha t project, AT was a i ted by 
U nited, T VvA, A meri can an I orthwest airline . A tota l of 167,468 
t roops were moved from coa t to coast , cutting by fou r day the 
time required fo r them to reach home. F rom V -J Day th rough o­
vember 1946, A T C recorded -3.597 domestic ferr) fli ght . 

T he mobility and versatility of TC was again demonstrated in 
May, 1946, when it was called upon to assist in reli eving the national 
emergency resulting f rom the short , but serious, rail strike. \ i\ ith only 
four days advance preparation, TC mobili zed 1,000 transport planes, 
quadrupled all domestic schedul es ,and plotted additional routes to 6o 
key cities where liaison officers were placed. Operations lasted only 
48 hours and the full potentiality of the TC was never reached, but 
in that short time thousands of pounds of mail , passengers and cargo 
were air-delivered. 

For the Bikini atomic bomb tests, ATC fl ew r ,8oo passengers and 
397 tons of supplies to K wajalein Island , operati ons base for the ex­
periment. F rom V-J Day to D ecember 31 , r946 the A ir Transpor t 
Command had flown 927,681 passengers 2,68 1,437,527 passenger­
miles ; had moved cargo over 537,443,822 ton-mil es and had operated 
its transport fl eet over 197,032,563 t ransport-miles. Daily operati ons 
in October, 1946, averaged 161,31 9 transport-mil es. I n November , 
1946, they averaged 548· passengers and 393,399 ton-miles. A ir evac­
uation operations accounted for movement of approx imately 1,000 
patients a month. 

Although reduced in strength to 638 transports and 6o,ooo per­
sonnel, as of February, 1947, the A ir Transport Command had e.,'<­

panded its activities by assuming g reatly increased national policy 
and military command responsibilities. In March , 1946, the Com­
mand was assigned jurisdiction over all Air Forces and Ground F orce 
t roops and operations in Bermuda, Iceland, A zores, Newfoundland 
and Greenland . In May the Command responsibilities were further 
increased by the inclusion of Airways and A ir Communications Serv­
ice, the A ir Weather Service, the Air Rescue Service, the A eronau­
tical Chart Service and Flight Service. Those services were functional 
requisites of global military air operations, and they were comple­
ments of the air transportation mission. Being closely interdependent, 
and also global in scope, they were consolidated to achieve greater 
efficiency of control under a single central authority at the highest 
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level. TC's transport functions were carried out by its three divi­
sions, the A tlantic, Pacific and European. Because of the severe 
shortage of technically skilled military per onnel some of ATC's 
overseas routes were contracted to civilian airl ine · under jurisdiction 
of the divisions. in order to gi\ e U . S. occupation forces the military 
air transport er ice demanded by thei r complex requirements. 

merican fo rce in J apan were upplied by three fl ights a day to 
Tokyo, flow n by P acific Division. The Division headquarters at 
H ickam F ield Honolulu , controlled addi tional supporting fligh ts from 
the TC port of aerial embarkation at Fai rfield- uisun, Calif., to 

uam, Johnston Island, I. wajalein Manila. hanghai and P eiping. 
F lights to ir Force bases in Iaska from the ni ted States and a 
thrice weekly round t rip from F airfield- uisun to v\ ashington D. C. 
also were maintained by Paci fic Divi ion. From tlantic Division 
headquarters at Fort T otten . "Y. six fl ights weekly were routed 
from \ ,Yesto er F ield, Mass. and one dai ly from \i\fashington to 
W iesbaden, Germany, with additional missions to Newfoundland, 
Labrador, Greenland and the zores. \ ir transport requi rements 
for American t roops in Panan1a and Puerto Rico also were met by 
· tlantic Division. W ithin the continental nited States the tlantic 

Division operated schedules cotmecting the aerial ports of embarka­
tion with the major rmy air fi elds and air depots. In that way, vi­
tally needed personnel or supplies could be rushed O\ erseas in a mat­
ter of hours. 

dditional functions of the T C included air evacuation of military , 
hospital patients, supervision of the fe rrying of all Army aircraft ~o 
and from points outside the U nited States and. special mission flights 
fo r high-ranking Government officials and operations incidental to 
the major functi ons. The aJJied services conducted other flights in 
support of their functions, i.e., Air \ i'\T eather Service maintained long 
range weather reconnaissance flights, Air Rescue Service operated 
amphibious and helicopter aircraft. 

The assignments had as a primary purpose maintenance of the 
efficiency and effectiveness of A T C's fleet and personnel for its M-Day 
responsibilities, which were strategic concentration and deployment of 
armed· forces by air, and logistical support of the overseas theaters 
by air from the zone of the interior. Realizing that time would be 
the deciding factor in any future war emergency, the A TC was in 
training with the objective of providing a force constantly prepared 
in its entirety to operate at once in a war emergency at the highest 
level of efficiency. It was anticipated that, as in the last war, assistance 
from the civil air carrier industry would be required. However, due 
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to the inevitable time lag required to convert civil carrier t ransports 
desjgned to carry light ca rgo and personnel, to aircraft able to t rans­
port heavy war ca rgo, it was vital that such a heavy-cargo fleet be 
in existence and ready to operate at a moment's notice. T hat was 
the primary mission of the A ir Transport Command in 19-l-7· In 
order to be prepa red, the Command was tra ining or plan ning tu train 
with the latest equipment, new types of long-range, 4-eng in cargo 
aircraft such as the Douglas -74, the Boeing C-97 and the Consoli­
dated C-99. 

Among the very good books published late in 1946 or early 1947 
about the Army A ir Forces were "One Damned Island After An ­
other," the war story of the Seventh Air Force, by Clive H oward and 
Joe W hitley (University of North Carolina press), "Air Transport at 
War," the story of our Army and Navy air transport services during 
the war, by Reginald M. Cleveland (Harper) and " The Official P ic­
torial History of the ·AAF" by the H istorical Office of the A rmy A ir 
F orces (Duell, Sloan and P earce). 

NORTH AMERICAN P-82 TWIN MUSTANG FIGHTER 



CHAPTER IV 

NAVAL AVIATION 

trength of a al viation in P r onnel Plane and Carriers­
Navy s Aviation Program- aval Airmen Make World Record 

Distance F light- ew Aircraft- upersonic ircraft-T he 
Guided Missiles Program-The a val Air Transport Service 

-The Search and Rescue Agency. 

X THE beginning of 1947, the U . S. Navy had on active duty, 
including reserves and Marine Corps, a total of 637,585 per­

sonnel, of whom 90,753 were in aval Aviation. Of the total 
on active duty, 104,275 were officers-96,192 Navy and 8,o83 Marine 
Corps-and 27,176 of those officers were in aviation, including 24,26g 
Navy and 2,907 Marine Corps. Of the 533,310 enlisted personnel on 
active duty-433,560 Navy and 99,750 Marine Corps-63,577 were 
in aviation, including 42,592 Navy and 20,g85 Marine Corps. 

At the same time Naval Aviation had 8,010 aircraft in operation. 
T hey included 4,950 combat planes-3,129 used by Navy, 665 by the 
Marine Corps and 1,156 flown by reservists. Of the total, the Navy 
Department rated 1,461 as first line combat planes. The figures, of 
course, did not include the new combat planes on order, numbers of 
which were scheduled for delivery in 1947. The total combat planes 
on hand included 2,088 fighters, 1,392 attack, IIO observation, 245 
heavy land patrol, 176 medium land patrol, 18g medium patrol flying 
boats and 146 patrol amphibians. Utility planes included 109 heavy 
land transports, 275 medium land transports, four heavy transport 
flying boats, 363 two-engine utility planes, 134 single-engine utility, 
515 two-engine trainers, 1,643 single-engine trainers and 17 rotary 
wing aircraft. 

In a report which Secretary of the Navy James V. Forrestal sub­
mitted to a Congressional Committee early in 1947, the statement was 
made that the Navy "planned for retention 7,973 aircraft in overhaul, 
in replacement pools and in storage (to supplement new production) 
in order to support the 8,010 operating aircraft." The 7,973 aircraft 
were divided as follows: Navy and Marine Corps, 2,190 fighters, 1,527 
attack, 129 observation, 221 heavy land patrol, 38 medium land pa­
trol, 162 medium patrol flying boats, 43 amphibians, 37 heavy land 

67 
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transports, 133 medium land transports, 240 two-engine utility, 89 
single-engine utility, 292 two-engine trainers, 1,090 single-engine 
trainers and one rotary wing. The Navy and Marine Corps reserves 
were allotted 734 fighters, 502 attack, 58 medium land patrol, 45 

· patrol amphibians, 24 medium land transports, 28 two-engine utility, 
27 single-engine utility, 93 two-engine trainers and 270 single-engine 
trainers. They provided the entire Naval Aviation program with a 
total of I 5,983 aircraft, besides the new production. 

The Navy had 938 major combatant ships at the beginning of 
1947, and ror were carriers. They included three large carriers, com-. 
bined gross tonnage 135,000 and combined plane capacity 360, 24 . 
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carriers with 5SI,OOO gross tonnage and 2,I6o plane capacity, eight 
light carriers with 88,ooo gross tonnage and 320 plane capacity and 
66 escort carriers with 467,500 gross tonnage and I ,650 plane capacity. 
Thus the avy had a total carrier capacity of 4.490 planes, not includ­
ing new construction. Of the totals, 25 carriers were in active serv ice 
with the fleets, including three large, I I carriers, one light carrier and 
IO escort carriers. The others were maintained in reserve. 

aval Aviation in I946 trained 2, 34 pilots an I r6 19 enli ted 
personnel in aviation rating . 

The aval \ir Transport Service in 1946 flew a total of 36 036,402 
plane miles, loaded 429,302 pa senger , and 25,707 ton of cargo and 
mail, covered 52,236 miles of T routes during the peak month 
of the year, and fie\ a total of 5I,886,7 4 cargo and mail ton miles. 

mong the many aval viation records in 1946 wa the longest 
non-stop flight in history, made by four avy airmen in a Lockheed 

avy P _ V eptune patrol land plane. Leaving P rth, ustralia late 
in September, 1946, Cmdrs. Thomas C. Davies Eugene P. Rankin and 
\\ alter S. Reid and Lt. Cmdr. Roy H. Tabelinu flew non-stop acros 
the Pacific and the u nited tates to Columbu ' 0.-a di tance of II,-

236 miles. They were in the air '"- hour and I '" minute . Cmdr. Da­
' ies found onl y -5 gall on. of ga al ine left in the tank when the plane 

CURTISS-WRIGHT NAVY XBTzC 
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landed. But for headwinds which they bucked clear across the Pacific 
and freezing weather which once put an estimated r,ooo pounds of ice 
on the wings, the Neptune, which the crew had named Truculent 
Turtle, could have gone on to Bermuda, Davies believed. "The plane 
averaged about 200 miles an hour," he said. "At the start we had 
8,6o<? gallons of gas and a gross load of Bs ,soo pounds, which we 
believe is a record for twin-engine airplanes. We used four Jato jet 
units for an assisted takeoff an'ti dropped them in the ocean once they 
were burned up." The four Jato units, he explained, added about 4,000 
pounds thrust to the r6,ooo pounds thrust of the two 2,300-horsepower 
Wright Duplex Cyclone engines. With Ss,soo pounds aboard a plane 
designed for a gross load of 58,ooo pounds, the Turtle climbed about 
450 feet a minute. A headwind hit the nose of the plane. Davies and 
his crew said they had as much trouble over Bougainville and New 
Guinea in the southwest Pacific as our troops did during the war: The 
weather at that point became even worse than it had been, they said, 
but the worst was still ahead. When the plane hit the Equatorial 
front, which the flyers described as "250 miles of bottled-up disturb-
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ance," they had some apprehension about the ability of the plane to 
take such a pounding with so great a load. They feared for a while 
that the added fuel tanks might leak, but nothing of the sort happened. 
Flying at about 8,000 feet, the Turtle ran into heavy rain and dense 
clouds over the Marshall I slands. From tl1ere to Midway the \Yeather 
was bad. The flyers checked by. radio with Honolulu for weather data 
and learned that the "'est Coast of the nited States, particularly 

eattle, where they had planned to make a landfall, \Yas ' socked in 
tight" and that there were icing condition . This prompted them to 
fly south of Seattle. They finally altered their course to take them 
over the Coast at Red Bluff Calif., about roo miles. north of San F ran­
cisco. They still faced a headwind, and it v. as about th is t ime that the 
tachometer that records tl1e functioning of the engines went out on the 
left engine. ' Just as I was about to feather the left propeller," Davies 
recounted, I realized that the engine was running all right and that it 
"'as only the tachometer that was out. hortly thereafter the right 
engine quit for about 30 second , from ice, but it cut back in when 
we opened an alternate heating system. They finally got out of the 
headwinds a fe"' miles short of the Coa t but ran into instrument 
weather and ,,-hen tl1ey made a .. landfall. the rew could not see the 
ground. They headed for gden, l: tah. ,,-here the weather \\"as re-

CURTISS-WRIGHT NAVY XFzsC-z 
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ported good . Shortly after crossing the R ocky Mountains the plane 
picked up a tailwind and the crew decided to try for Washington. 
They landed at Columbus fin a lly rather than risk a forced landing be­
cause of empty fuel tanks. They said they had flown and slept on the 
basis of two m en on and two n1en off every four hours. They said 
each had averaged about 20 hours sleep, little of it the first night, when 
the plane was heavily loaded and the weather bad. They had hot 
meals, steaks and soup. These they prepared on an electri!= stove. 
They said the rubber mattresses in the bunks were comfortable and the 
plane was soundproofed as are commercial airliners. They also had an 
oxygen supply and benzedrine tablets, but did not use either. It was, 
they agreed, "just like a good hard patrol," which most of them had 
flown for the Navy during the war. Davies said the Sperry automatic 
pilot was used about "99 per cent of the trip." 

The Navy had to its credit many other achievements in 1946. One 
was the Lockheed Constitution, one of the world 's largest transports. 
Others included the development of the Martin Mars flying boat and 
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several other types of Martin patrol and transport aircraft, latest being 
the X P 4 M -r land pat rol plane powered by two Pratt & \1\Thitney 
R-4360-4 reciprocating engines and two llison j et engines mounted 
aft the conventional engines and in the same nacelles. Maximum 
range \\"as over 3,000 miles and top speed over 350 miles an hour. 
The Navy had a galaxy of new aircraft, some secret, others in the ex­
perimental stages and several in production. There were conventional 
designs, pilotless planes, guided missiles and still more radical types 
of new things for air defense. One of the Navy's main projects lay 
in the realm of supersonic flight, and Douglas built the XD-558 for 
the I avy and ational dvisory Committee for Aeronautics as a su­
personic test ship. It is described in the Douglas section of Chapter X . 
Among others working on advanced design were Boeing, Consolidated 

ultee, Curtiss-Wrjght Grumman, l\1cDonnell, orth American, _ 
Ryan and ought. 

In announcing the ought XFs - -I , the .r avy termed it " the only 
kno\\ n plane which offers practically both e>..'iremely high speed and 
extremely low speed in one machine. The XFsU-r will have a speed 
range from 40 to 425 miles per hour "ith its present two-speed en­
gines. vVith the addition of water injection, the range of speeds could 
be extended to 20 to 460 miles per hou r ; and by the possible future use 
of gas turbines, from o to so miles per hour. P reliminary tests be-

MARTIN NA\ Y JRM MARS 
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gan in 1942 with a full-scale, low-powered, flying model of wood and 
fabric construction, designated the V-173. Tests proved that the orig­
inal design was usable and practical. Since the structure of the plane 
can be made much stronger than conventional-type aircraft, use of the 
prone p·ositio;1 for the pilot has been studied. The X F5U-1 is powered 
by two R.:.2ooo-2 engines which, through a transmission system, turn 
its two propellers at approximately one-fifth the revolutions per min­
ute of the engines. A further refinement enables either engine, in case 
of failure of the second, to drive both propellers. One of the peculiar­
ities of the new design is that, although the geometric aspect ratio is 
less than one, the effective aerodynamic aspect ratio is approximately 
four when the plane is in flight with the propellers turning over under 
power." 

The Navy divulged a small part of its program in August, 1946, 
with a statement by Capt. Steadman Teller, head of the guided mis­
sile section. He said: "One year ago this week the Navy dominated 
Japan's homeland with air and sea power which had swept the enemy 
from the Pacific. The Naval air and sea power which won this victory 
employed weapons that had been developed through years of peacetime 
effort and improved by experience gained in battle. As demobilization. 
reduced the air squadrons and laid up many of the fighting ships, the 
Navy turned its main effort from improving these weapons to devel­
oping new ones, It was realized that the types of naval forces which 
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filled Tokyo Ba) for the surrender ceremonies would not be adequate 
to defend our country if \\ ar should come again a few years later. 

"Immediately after the " ar the avy s development programs 
were reviewed, and emphasis was placed upon weapons which would 
give us many times the effecti eness of those we then had. The urgent 
requirement for volume of proven weapons was replaced by just as 
urgent a need to develop more powerful weapons. One of the first 
steps was the establishment of a Deputy Chief of Naval Operations for 

pecial \iVeapon . ice dm. W . H. P . Blandy was assigned this post 
and the respon ibility for the development of- guided missiles, atomic 
power a·nd those atomic weapons which the national policy determined 
should be produced. The guided mi ile section lias laid out a program 
fo r progres ive development which v.-ill gi e the avy those weapons 
which are necessary to perform its mission in futu re warfare of long 
range bombardment by guided mi siles, supersonic aircraft and super­
destructive e.-'Cplosives. 

"Antiaircraft missiles launched from both ships and planes, guided 
or homed to the target by electronic beams or target-generated intelli­
gence are an important segment of the program. Anti-submarin€ and 
anti-ship missiles which will dive deep and speed unerringly to a fast 
maneuvering target are under development. Heavy missiles to be 
launched at shore objectives from ship or submerged submarines will 
extend the striking range of our mobile task forces and make our sub­
marines the scourge of enemy shore installations as well as his ship-

MARTIN NAVY XPBM-sA AMPHIBIAN 
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ping. Before these weapons roll off the line in their final deadly form, 
there are many problems to be solved to provide propulsion for the de­
sired supersonic speeds and accurate guidance through media of the 
upper air as well as at normal altitudes and under the sea. 

"The N avy is attacking these problems as first things first, main­
taining a reali stic discrimination between current scientific advance­
ments and future possibilities in order that practical development may 
not be rushed ahead of sound knowledge. For example, considerable 
progress has been made in ram jet propulsion which, until a recent 
successful test flight at supersonic speeds, was just a theoretical prob­
ability. Investigating the upper atmosphere by instrument carrying 
rockets and eventually an earth satellite test vehicle are parts of a logi­
cal and progressive program from today's accomplishments through 
the predicted possibilities in technical achievement to the advanced 
weapons of tomorrow. The Navy knows what new weapons it will 
need to perform its mission in wars of the future, and is taking full ad­
vantage of developments of other services and the creative ability of 
American science and industry in providing these essential require­
ments for the national security." 
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Rear Adm. H. B. Sallada, Chief of the Bureau of Aeronautics, is­
sued a supplementary statement, saying that work by the Bureau "on 
radio controlled a ircraft has been almost continuous since 1922, al­
though it was slowed almost to a standstill during the economy years. 
The firs t fleet appl ication of radio controlled aircraft vvas in the field 
of target drones. They were either retired service aircraft, or specially 
con tructed small airplanes fitted with radio control equipment, and 
are u eel fo r real istic fleet gunner) training. The alue of the target 
drone in developing the enviable record of the avy in antiaircraft 
gunnery is immeasurable. The fle t i now being provided with target 
d rones of performance equal to modem aircraft and plans are well 
underway with jet-propelled drones approaching the speed of sound. 

oon, mi ile-like drone will provide reali tic t raining in bringing 
down mi siles and ultra-fa t pilotle s ai rcraft . 

logical step from the target ·drone development was the installa­
tion of a bomb, and radio contr olling the drone into a target. In 1940, 
projects were ini t iated for the development of assault drones, and soon 
television was added to permit the control plane to remain out of sight 
and still direct the drone into the target. These assault drones paid 
their way in World \i\ ar II, by infl icting severe damage on enemy in­
stallations at Rabaul. T he gratifying demonstration of the drones 

McDONNELL NAVY XHJD-1 HELICOPTER 
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opened the way for more ambitious weapons- types that would have 
seemed fantastic even to a highly imaginative comic-strip artist a few 
years ago. In immediate prospect from Bureau of Aeronautics proj­
ects with the U. S. aircraft industry are supersonic (speeds up to sev­
eral thousand miles per hour ), jet propelled ( rocket ram-jet, pulse­
jet, and turbo-jet) pilotless aircraft carrying payloads from a small 
charge capable of knocking down an airplane, to an atomic bomb, and 
capable of sniffing out the prescribed target with no help from human 
hands or brains. A little farther in the future are satellite vehicles, 
circling -the earth hundreds of miles up, like moons. Interplanetary 
travel, in case so·meone feels the urge to visit far places, is only a short 
step from the satellite vehicle. 

"But to get down to earth, or near it, again, the pilotless aircraft 
now being developed require long and arduous testing to determine 
necessary modifications in order to bring them to perfection. For this 
purpose, the Army and Navy have agreed on a plan of joint use of the 
several test ranges recently placed in operation or being established. 
To supplement the desert ranges (White Sands, "N. M., under primary 
jurisdiction of the Army Ordnance Department ; Wendover, U tah, the 
Army Air Forces range; and the N avy Bureau of O rdnance Test Sta­
tion'at Inyokern, Calif.) the Bureau of Aeronautics is establishing nec­
essary launching and instrumentation facilities at Point Mugu, Calif., 
and on the outlying islands, to provide an overwater range. Since the 
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Mugu range will necessarily be confined to the testing of fairly short 
range missiles (I so miles or thereabouts) due to proximity of ship­
ping lanes, consideration is alr eady being given to the establishment 
of a long sea range in a more remote area." 

The avy Bureau of Ordnance made this statement: "Develop­
ment of the Bat, a radar-guided glider bomb, during the war has pro­
vided the Bureau with a firm foundation of experience in organization 
and skill upon which to base de elopment of ultra modern weapons of 
even more advanced type. The Bat was the only fully homing missile 
used in the war. It was virtually a pilotless I amikaze which was even 
more efficient than the Japanese suicide pilots, and had the war con­
tinued and provided sufficient Japanese ships as targets, would have 
been a major weapon. Advanced forms of the Bat are now under de­
velopment, and the future will see even greater precision, reliability 
and striking power. The new glider bombs are being developed in co-
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operation with the National Bureau of Standards which did much of 
the wartime work. 

"In the Fall of 1944 the Bureau of Ordnance initiated project 
'Bumblebee' for the development of a supersonic guided missile which 
would be effective against fast-flying Japanese aircraft, and assigned 
responsibility for this scientific direction to the Applied Physics Lab­
oratory of Johns Hopkins University Outstanding development to 
date under this project is the supersonic ram jet engine, with a speed 
of r,soo miles per hour, twice that of sound. Theoretical studies shO\·V 
possibilities of weapons using this engine with a range of several thou­
sand miles. Another major guided missil e project of this Bureau is 
being carried out by Massachusetts Institute of Technology and sev­
eral large industrial firms. 

"In the technical fields there are still many difficult problems. 
Guidance of missil es in particular is a major one. Wartime missiles 
such as the German V -2 had rather poor accuracy, and the difficulty 
of increasing precision where ranges of hundreds of thousands of miles 
are involved is still serious. However, continuous application of the 
principle of organized group research should lead to the solution as 
fast as could be attained by any possible enemies. Ships will undoubt­
edly have to be radically modified in order to utilize the advanced 

. . 
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fo rms of missiles which ar e under development. Experience has shown 
us that no matter ho' deceptively quiet the international situation may 
appear at any time, there is still the need for the nited States to be 
prepared for combat operation on a moment's notice. The Navy is 
laying the foundation for that preparedness in its guided missile re­
search program.' 

T he Office of Research and Invention stated : "T his office has 
8r contracts with educational in titutions and private laboratories 
throughout the country CO\ ering all field s of cience ' ' hich '' ill con­
t t-ibute in some a pect to the de elopment of new weapons and in par­
ticular to guided mi siles. Ba ic re ea rch in combustion phenomena 
and in the chemistt-y of new fuels ha been undenva fo r some time 
and has already made maj or contributions to the efficiency of jet pro­
pulsive devices. Many of the ba ic problem of remote guidance of 
missiles are now being studied with a iev toward their early solution. 
The vast an1ount of informati on available today in the field of subsonic 
( below the speed of sound ) fl ight is slowly being duplicated fo r super­
sonic (above the speed of sound ) fl ight through the efforts of many 
competent aerodynamicists working for the Navy. One of the most 
comprehensive research programs pon ored by the Office of Research 
and I nventions is that of investigation of the physical phenomena to be 
met in t he regions of the upper atmosphere. Work on providing in­
struments to obtain the data necessary to the design of missiles to tra­
verse the upper atmosphere is being carried on by the Taval R esearch 
Laboratory. The platform in use at the present time for carrying the 
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instruments to the necessary altitudes is provided by the Gem1an V -2 
rockets being fired at the White Sands Proving Ground. Much data 
will be necessary before the characteristics of the atmosphere at these 
extreme altitudes can be definitely established. F urther e..'<periments 
will be conducted through the use of the V -2. The Office of Research 
and Inventions has taken steps to provide other vehicles necessary for 
making these observations after the German V -2's are no longer avail­
able for experimentation. One of the large aircraft companies ''ill de­
velop a high altitude research rocket for the express purpose of taking 
scientific instruments into the upper atmosphere. It is expected that 
this rocket will be approximately 40 feet long and weigh about five 
tons. It will carry soo pounds of instruments 120 miles above the 
earth. This rocket will be the first large rocket produced in this coun­
try from strictly American engineering and design." 

Four thousand officers and men participated in the Navy Antarctic 
Expedition which Rear Adm. Richard E. Byrd took to the South Polar 
regions early in 1947. 

During 1946, the Search and Rescue Agency in one way or an­
other devoted its facilities to helping a total of 863 aircraft in distress, 
besides helping in 239 aircraft accidents, where planes were crashed, 
ditched or missing, involving a total of 573 persons, of whom 245 were 
saved by SAR facilities. Also during the year, the SAR assisted a to­
tal of 7,105 surface vessels and saved 5,192 person in that activity. 

MARTIN 202 TRANSPORT 
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AIR TRANSPORTATION 

Airlines of the nited tate et \\; orld Standard-Postwar Pro-
grams Improve World-\i'1 ide ervice-Remarkable Safety Rec­

ord- ew Route and _ w Eqwpment-New Services 
Projected-American Planes to Circle the Earth on 

Regular Schedule -International ooperation-
Steamship Companies Plan to Operate Air­

lines-Status of Feeder Lines-Growth 
of _ ir Express and argo. 

THE rur transportation system of the Umted States was the 
worlds model of high speed, regularity of service, passenger 
comfort and safety. No vehicle or system in the long history 

of t ransportation had a better record for efficiency and safety than 
that of our airline network which embraced the important centers of 
this country and gradually was linking together all the cities of the 
earth in one vast system at speeds of four miles a minute or more. 
It was not perfe:t, of course. Airline operations still were subject to 
dangerous handicaps cast up by bad weather which delayed traffic 
and caused accidents, but the performance record was good, never­
theless, the safety record for 1946 was exceptionally good, and the 
problem of safe flying and landing in bad weather was being solved 
with incredible rapidity by new things in the air and on the ground. 
The hundreds of millions of dollars worth of new navigational aids 
developed during our war effort, radar for example, were destined to 
make flying ever more reliable. The new transports and .other auxil­
iaries scheduled to appear on the airlines soon, some of them in 1947, 
were to provide fur ther safety, reliability and comfort. There was 
very little about our' air tran port system in the form of inefficient 
operations that could not be cor_rec_ted quickly, and such measures 
were ~ ell under way at the begmnmg of 1947. Such was the fine 
record of our pioneering airlines and the superiority demonstrated 
by American ·equipment that the wh~le world v.:as copying_ our system 
and using our aircraft, and our railroads, ship compames and bus 
lines were going into airline operations at every opportunity. 

The number of aircraft in scheduled service on U. S. airlines 
83 

., 
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reached a total of 826 at the beginning of 1947, of which 664 were 
operated domestically and 162 to points outside the U nited States. 
They compared with 495 at the close of 1945, of which 397 were in 
domestic use and 98 to points outside the U nited States. The corre­
sponding seating capacity jumped even more sharply, or about 125 
per cent from 10,889 in 1945 to 23,513 in 1946. E arly in 1947, about 
30 all-cargo planes were in operation, approximately one-third of 
which were. four-engine aircraft. Plat~es on order or option at the 
beginning of 1947 totalled 714 with an estimated seating capacity of 
about 34,000 and a value of $347,330,000. Changing production con­
ditions made difficult any forecast as to how many would be deliv·ered 
in 1947. Possibly half might be in service before the end of the year. 

For the first time in the history of the domestic scheduled airlines, 
air freight ton-miles exceeded air express during October 1946. Air 
freight for that month totaled 3,128,846 ton miles, as compared with 
2,653.491 ton miles of express, an excess of 17 per cent or more than 
475,000 ton miles. One airline transported more than three times as 
much freight as express. 
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As to the safety record, it could be e.'<plained in simple terms. 

For every fatal accident in 1946, our scheduled ai rl ines flew the equiv­
alent of 3,200 t imes around the \\"Orld. ompared \Yith the amount 
of fl ying done, the great number of pa enger fl o\\" n, and the incr eased 
number of hours ' hich the a irliner pent actual ly in the ai r , the 
afety record was better than e,·er before. 

There were onl · 12 fatal accident on the checluled ai rlines in 
the nited tates during 1946. They killed a total of 107 persons, 
including 3 members of the crew . O nly half of tho e accident in­
volved deaths of pa sengers. O ur cheduled line had onl) t\\"O fatal 
accident outs ide thi s count ry killing a total of 52 including 12 ere\\" 
member . ther accidents in 19-1-6, officially considered a potentiall y 
fatal totaled 10 in th is country and t\\"O outside with on!) one person 
a crew member, severe)) injured. The cau es of accident , insofa r 
as they could be determined, were bad " eather error in judgment 
and mechan ical fa ilures, in that order, and po ibly all three cause 
combined in some cases. 

on idering the hundreds of new operating companies \\"hich en­
te red the non- chedul ed airl ine business in 1946, fl ying anywhere and 
every" here, with a ll kinds of loads from charter passengers to emer­
gency freight-throughout this country and abroad-their accident 
record was amazingly good. They had only seven fatal accidents in 
this country, and one in Alaska, killing 77 persons of whom 19 were 
crew members. They had only three potentially fatal accidents, and 
nobody was injured. 

A dmitting that air transport operations by the _ rmy ir Forces 
and Naval A ir T ransport Sen rice were conducted under different cir­
cumstances than those surrounding scheduled airline operations, Asst. 
Secreta ry of Commerce \ • illiam A. M . Burden told the H ouse Com­
mittee on Interstate and Foreign Commerce, on J anuary 28, 1947, 
" It is difficult to compare milita ry and civil transport operations 
fa irly because during the war military necessity fo rced the Services 

• to accept an element of ri sk in their transport operations which civil 
avia tion could not tolerate. \. very large proportion of rmy and 
Navy transport operations were outside the United States, and thus 
were not comparable to domestic operations. Also, in 1946, the Naval 
A ir Transport Service did not operate at all across the North At­
.Jantic which is one of tbe more hazardous world routes. 

"With those qualifications, the Committee may be interested in the 
following table showing the safety record of the Army Air Trahsport 
Command and the Naval Air Transport Service as compared with 
that of the certificated air carriers in recent years. In general the mili-
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tary and naval record shows, as does the civilian record , a continuing 
improvement but even when one takes the peacetime year r946, which 
was a year when special milit?-ry hazards did not e-"'< ist, one fi nds that 
the domestic operations of both AT C and I T S were 6 to 9 times as 
dangerous as those of the domestic airlines. In 1946, the A T C domes­
tic operations had 8.2 passenger fataliti es per roo milliqn passenger 
miles as compared to 1.2 on the domestic ai rlines. In internat ional 
operations, the AT C in 1946 was twice as dangerous as our certificated 
airlines-7.8 passenger fataliti es per roo million passenger mi les as 
compared to 3·5 for the U . S. certi ficated airlines. 

"The NATS record in international operations has been exceed­
ingly good in the last two years. In 1945, it was 2. 5 passenger fatali ­
ties per roo million passenger miles as compared with 3.6 for our com­
mercial international airlines. In r946, N ATS had no fataliti es in 
international operations in 537 million passenger miles of traffic, which 
was about one-half of the volume flown by the U. S. certificated inter­
national carriers in the same year. The largest United States interna­
tional airline also flew throughout 1946 without accident, doing over 
700 million passenger miles of flying." 

COM PARATIVE SAFETY RECORD 

AIR TRANSPORT CoMMAND, NAVAL A m T RANSPORT S ERVICE, AND U. S . S CHEDUL E D A I RLIN.ES 

Passenger F atalities p er 100,000,000 P assenger Miles 

Domestic Internat ional Total 

Year u.s. u. s. u.s. 
AT C NATS Air lin es AT C NATS Airlines ATC NAT S Airlines 

---
1946 8.2 10.8 1.24 7.8 0 3.52 8.0 1. 8 1.60 
1945 6.0 19.7 2.14 4.7 2.5 3.64 4.9 3.9 2.31 
1944 5.5 18.1 2.09 11 .3 4.6 5.33 10.7 8 .0 2.48 

The insurance companies' apprectatwn of air travel safety was 
significant. Early in r947, the Life Insurance Institute announced 
that the downward trend of passenger fatalities on scheduled airlines 
during r946 had resulted in a further increase in the number of life in­
surance companies accepting confirmed air travelers without restric­
tion as policy holders. About 98 per .cent of the companies surveyed, 
doing 8o per cent of all life insurance business in the U nited States, 
accepted air t ravelers o,n the standard basis, as compared with 87 per 
cent in 1945. Also, an improved trip insurance policy was agreed 
upon by the insurance underwriters and was to be available to the 
public as quickly as approved by insurance commissions in the 48 
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States. T hi rty-four already had approved. T he new policy permitted 
an individual to buy up to $25,000 of insurance at 25 cents for $5,000 
covering the trip specified in the policy, with 30 days allowed for the 
coverage. 

The number of route miles in the domestic network increased to an 
all-time high of 95,921, a gain of 28,772 miles. The gain was approx i­
mately the equivalent of the entire airway sy tern as late as 1936. The 
overseas routes granted to ni ted tates carriers totalled 175.488 
miles at the beginning of 1947, an increase of 67 910 miles in 12 
months. The new domestic mileage included 12 new socalled feeder 
lines, bringing the total to 13. orne had started operations. Airline 
stops in the ' nited States had reached a total of 573 in J anuary, 1947, 
of which 81 were on a non-operating status because of temporary local 
conditions. They did not include feeder line stops. pplications for 
new service f ranchises poured into the Civil Aeronautics Board. 
There were 749 appl ications for scheduled routes pending at the be­
ginning of 1947, of which 542 were domestic ( including 472 conven-
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tional, 28 pick-up or combination and 42 helicopter) r 14 overseas 
route applications ( r ro conventional , three helicopter and one lighter­
than-air) and 93 in A laska. There were 141 route applications fo r 
non-scheduled domestic service and 46 more fo r overseas. T wenty­
eight foreign airlines had applications pending for service into this 
country. The total of 964 applications compared with 882 a year pre­
viously. 

Air express service continued its upward trend in number of ship ­
ments handled , weight and gross revenue. As A merican business and 
industry shifted its production faciliti es to manufacture and distribu­
tion of peacetime necessities, a ir express transportation was call ed ­
upon to fly machinery, raw material s, semi-finished and fini shed mer­
chandise to every part of the country during 1946. The addition of 
bigger and faster plane equipment, exclusive cargo flights and exten­
sion of domestic airline route mileage, all contributed to record-break­
ing totals. Air express shipments topped the three-million mark for 
the first time. The year's total was 3,182,053 shipments, handled by 
the Air Express Division of Railway Express Agency for the certifi­
cated airlines of the United States. T his record volume was a gain of 
48.2 per cent over the previous yearly mark of 2, Itf-6,650 shipments 
established in 1945. Weight of shipments was 46,694,966 pounds, an 
increas~ of 16.3 per cent, while gross revenue for 1946 was estimated 

. at $J4,I00,200, up 4-4 per cent over 1945. (Air express rates were 
reduced 13 per cent at the beginning of 1946.) Average weight per 
shipment was r6 pounds, while average haul per shipment was about 
900 miles. 

As air express service entered its 2oth year of operation in Sep­
tember, 1946, five additional certificated airlines, with routes totaling 
4,743 miles, were added to the. nationwide system. Serving 90 cities 
in Western states and in F lorida, the new lines were E mpire Air 
Lines of Lewiston, Ida. , 695 route miles; Monarch Air Lines of Den­
ver, Colo., r ,sso route miles; Southwest A irways Company of Los 
Angeles, r, r52 route miles; West Coast Airways of Seattl e, \1\Tash .. 
870 route miles; Orlando Airlines (fo rmerly F lorida Ai rways) of 
Orlando, Fla., 476 route miles. 

More than r ,ooo cities in the U nited States and Canada received 
direct air express service ; and by means of coordinated air and rail 
schedules, the 23,000 Railway Express offices located at off-airline 
points were linked to the nationwide air express system of 67,000 
route miles. More than 20 per cent of all air express traffic was han­
dled part way in rail service, it was estimated. One of the most dra­
matic examples of how the transportation facilities of Railway E xpress 
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gency, combining both air and rail service, were called upon to act 
in an emergency, occurred in 'l ay, 1946, during the railroad labor 
crt 1 . nde r O .D .T. General O rder No. 6 -, the Air E>-.rpress Divi-
ion of R. E .:\ . wa directed to receive. bill and f n\ ard by any avail­

able a ir en ·ice. all ca rgo tha t quali fied for air tJ-an portation." a 
re ult . r . 1 TI air hipment of emergency c mmodities weighing 8o,ooo 
pound ,,. re handled by R.E. . and pa rticipating airl ines wi thin a 12-
hour pe ri d. I nclud d in the hipmen t were two carl ads of tomato 
1 !ant , ,7 o pound of DDT needed to combat pol io iii F lorida, and 

ne corp e. 
International air expre tra ffic al o broke all records in I9-J.6. 

hipment fl wn bet,,·een the · ni ted tate and fore ign cities built 
up a 47-3 per cent ga in over 194- ,..,·ith a total of 480,780 shipments 
being interchanged through the international airports during the year, 
compared with 326,214 shipments in 1945. Commodities shipped 
regularly by international air express included ad' ertising materials, 
blueprints , cotton and tobacco sample , fi lms and pharmaceuticals. 

ir ~-..;:por ts to Mexico, Central and South America, Europe, Asia and 
many oth er points, continued to maintain a three-to-one ratio over air 
import . December ranked highest in number of internatiopal air 
sh ipments handled, with a total of 50,0 - shipments, an increase of 
36.3 per cent over the similar 1945 month. T he international airport · 
of M iami, Jew York and Browns\ ill e. T~-...;:a . ranked in that order, 
in number of shipments interchanged . 

During 1946, additional air shipping routes to foreign countries 
\Yere opened to supplement established service. The additional points 
included Berlin and Frankfurt, German) ; Copenhagen, Oslo and 

tockholm, also Anchorage, Alaska and Havana, Cuba. At the be­
ginning of 1947, international ai r express sen ice \~ as being operated 
by P an A merican World Ai rways, A merican Overseas Airlines 
Chicago & Southern Airlines and Northwest A irlines. A number of 
poundage rate reductions to certa in Latin American points were in­
stituted effective January r , 1946, while the express rate between 
N ew York and Hamilton, Bermuda, was cut one-third in October. 

N ew Y ork City's LaGuardia F ield continued to lead the nation 's 
airports in volume of air express handled, and it topped the million 
mark in shipments for the first time in its seven-year history. More 
than I , I 57,600 shipments, an all-time high, were dispatched in and out 
of the airport during 1946 for a gain of 46.7 per cent over 1945. New 
records were set in October, November and December, with the latter 
month reaching a new record of 165,687 shipments, 62.8 per cent 
higher than in December, 1945. T o attract specific types of traffic 
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from various sections of the country, a number of air express com­
modity rates were established. These reduced rates covered such 
commodities as fresh seafood, cooked shrimp, fresh fish and fresh 
fruits, fresh mushrooms and vegetables, cut flowers, magazines and 
newspapers. Geaerally, those rates ranged from so to 70 per cent 
of regular air express rates. 

In its first full peacetime year since 1940, it was interesting to 
note that Air Express service was called upon to transport sub­
stantially the same class of traffic that it handled before the war. Air 
express traffic in 1946 consisted principally of the following types of 
traffic, clothing, furs, department store merchandise and style goods of 
all descriptions, advertising electros, mats and printed matter , machin­
ery and spare parts, automobile parts, drugs and pharmaceuticals, and 
flowers. Increasing competition in manufacturing, wholesale and re­
tail lines, spurred by need for re-establishing prewar markets as quickly 
as possible, was reflected in continued use of air express to reach 
consumer markets quickly and frequently. 

Typical of the volume and variety of air express that was flying 
air routes in the United States and was picked up and delivered by 
the R.E.A. fleet of 18,ooo motor trucks, was a sample of one month's 
traffic at an average office, Peoria, Ill. During October, Peoria 's air 
express employees handled ·everything from live animals to holiday 
costume jewelry, with weight of shipments varying from a few ounces 
to over 6oo pounds per piece. Dispatched through Peoria were su_s:h 
things as cut flowers from the West Coast, feature films, insurance 
papers arid radio transcriptions. In addition, there were the regular 
day-in and day-out shipments-machines and machine parts, gift ship­
ments, clothing, meat and dairy products. That office, too, had status 
as an international airport office, and was equipped to issue waybills 
and receipts for international air express to South America, E urope 
and many other foreign points. 

Air Cargo, Inc., was a permanent ground-service organi zation set 
up by the scheduled domestic airlines to promote air cargo operations 
between all points in the United States . The corporation had been 
created orjginally as a research unit. A new program of the organi­
zation embraced a series of projects. The initial functions of Air 
Cargo would be to provide for pick-up and delivery service within 
terminal areas at all domestic airline points, and employ joint facilities 
and personnel for the cargo operation of city and airport terminals, 
similar to the plan of Airline Terminal Corporation to consolidate 
passenger and servicing facilities. The reorganized cargo division also 
would offer miscellaneous services such as preparation of shipping 
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documents, operation of local clearing houses for the collection of 
shipping charges and central purcha ing of air cargo forms, supplies 
and other material. In addition, it would erve as attorney-in-fact for 
the scheduled airlines in negotiating through-service arrangements 
with su rface carriers. The agency ultimately would as,sume responsi­
bil ity fo r carrying out many improvement to expedite the interline 
t ran p rt of airborne goods. pat·t of their program to develop the 
air cargo fie ld the scheduled airl ines ea rly in 1947 filed with the Civil 

ronaut ic Board an agreement de igned to streamline and e.""<pedite 
air freight. It placed the handl ing of air cargo on the same nation­
wide level a the simpli fied pa senger ticketing and baggage systems 
employed bet\\ een nearly 500 point over more than 90,000 miles of 
domestic a irl ine routes. The propo ed regulations, which called for 
a single uniform airbi ll , provided fo r one ai rline to receive shipments 
from another if the necessary papers were in order and the transfer 
was in accordance '' ith the specified -routing. The shipments also had 
to be acceptable fo r transportation under the applicable tariffs of the 
airline to which they were tendered. Participating airlines would 
adopt and comply with uniform forms methods, and procedures to be 
prescribed by the standard practices Committee of the Cargo Traffic 
A ssociation of America. An Interline Air argo Claims Manual cov­
ering the handling and disposition of claims arising from damage or 
delay of shipments would be published by the insurance committee of 
A TA. Accounts and balances from the transportation of interline 
cargo would be cleared through Airlines Clearing House, a corpora­
tion owned and operated by the airl ines. The regulations also estab­
lished a maximum valuation limit of $25,000 for each shipment with­
out advance arrangements. Carriers signing the agreement were All 
American Aviation, American Airlines, Braniff, Capital Airlines­
P CA, Chicago and Southern, Colonial, Continental, Delta, Eastern, 
F lorida, Inland, Mid-Continent, ational, Pioneer, United, and West­
ern. Additional scheduled airlines offering air freight service on a 
common carrier basis were expected to participate in the agreement, 
making it industry-wide for the benefit of shippers . throughout the 
country. 

Four-engine planes first went into regular service on the domestic 
routes in 1946. The Post Office Department conducted successful ex­
periments with suburban delivery of mail by helicopter. Progress was 
made toward the start of air parcel post. 

The situation regarding feeder lines in the United States was ex­
plained by Chairman James M. Landis of the Civil Aeronautics Board, 
as follows : "The Board must measure the requested route in terms of 
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connecting trunkline operations and build an intelligent network that 
at one and the same time, provides service to as many areas as possi­
ble, but does not unbalance the economy of the air transportation pic­
ture. The Board also must have some regard to the economics of 
operation in the feeder services. The certification of 30,000 miles of 
route mileage to feeder applicants, which I assure you is a very small 
fraction of what is being requested, would at a very conservative esti­
mate add about $2o,ooo,ooo a year exclusive of the cost of navigation 
aids and airports to the taxpayers' bill for aviation. And costs such 
as these are likely to continue for several years until the time comes, 
which we believe will come, when a new form of transportation shall 
have become accepted as part of the fabric of our national life. We 
have consolidated, as you know, a great many of the feeder applica­
tions into so-called area proceedings and are doing our very best to 
expedite· decision in all of them. But the job is bigger than just an 
area job, and eventually we will have to tie them all together." 

Impressive as was the 1946 scheduled airline record for traffic 
volume and safety, the carriers individually and jointly were spending 
vast amounts of time, effort and money to continue improvement. 
While larger and faster planes were clue to enter service in 1947, the 
emphasis in airline development was upon improving navigation, land­
ing approaches and traffic control. vVhen the war ended in August, 
1945, it was clear that much had been accomplished by the' military 
services during the war which should be used by commercial aviation 
in order to improve safety and efficiency of 0perations. During the 
war it had been impossible to take advantage of those developments, 
because many of them were secret, and technical personnel were busy 
on war projects. With the close of the war the scheduled airline in­
dustry undertook a realistic program designed to make the greatest 
possible use of wartime developments. The Air Transport Assor;:ia­
tion had Brig. Gen. Milton W. Arnold in charge of engineering, with 
I 5 years of aviation experience as a pilot and operations official in 
military and commercial operations. He had created an organization 
of 17 specialists. In addition, the airlines acquired the Airborne In­
struments Laboratory at Mineola, N. Y., to collaborate with Aero­
nautical Radio; the communications corporation owned by the sched­
uled airlines, in research in the field of electronic air navigation aids. 
In the first postwar year, over $8oo,ooo was spent, and the A TA was 
planning to spend about $1 ,ooo,ooo during 1947 for improvements in 
safety and efficiency of operations. 

Realizing the necessity for improved lighting to aid night landings 
in bad weather, the airlines chose what they regarded as the best ap-

• 

• 
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proach light developed, and provided for its in talJation at ewark 
A irport to give that type of light a t t in actual operations. The lights 
were available for use by the militar) en ices and the general aviation 
public, and for tests to achieve till further improvement. T he cost of 
installing the lights was about 120 ooo. It wa the type of approach 
control by which operators on the ground u ing radar equipment 
talked the p ilot in the approaching aircraft do\\"n to a afe landing. 
Based upon favorable e.:xperience \ ith thi type of equipment during 
the war in hand ling thou ands of aircraft landing , the TA \ rote an 
official letter to the C \ and the C B in March of 1946, advocating 
th e use of this equipment, in addition to other navigational aids re­
qu ired. . fter considerable \\ ork with the electronic manufacturers, 
'a uitable for commercial u e \\as developed in June, 1946. 

n acti e program by the T .-\ , with the rm), Navy and C 
re ulted in the A rmy s loaning three GC sets to the CA . T he F 
pent approximately $2oo,ooo modifying the equipment and purchas­

ing the remote scopes requi red for the improved model. The Navy 

BOEING STRATOCRUISER INTERIOR 

• 
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Bureau of Aeronautics assisted materially with specialized pieces of 
equipment. CAA agreed to train required personnel and to operate 
the sets at the three locations selected for installation-New York, 
Chicago and Washington. The airlines bore the entire e.-xpense fo r 
the installation of those three sets, $86,ooo. In addition, P an Amer­
ican Airways obtained the loan of a GCA set fo r installation at Gande r, 
Newfoundland, where they and the other lines erving that point 
assumed the entire financial burden for operat ion of the un it. Aero­
nautical Radio, representing the scheduled airlines, also worked out an 
agreement either to lease or purchase a GCA from the A. F to be 
installed at Shannon, Ireland, the cost borne by the sched ul ed airl ines 
operating there. The airlines, through the Airborne Instruments Lab­
oratory, erected and operated a huge radar set at Mineola, N . Y., dur­
ing the latter part of 1946 for the sole purpose of determining how 
ground radar could improve safety and efficiency of traffic control in 
congested areas. This set, known as MEW ( Micro-Wave E arly 
Warning), scanned an area for a radius of 100 to 140 miles, and to 
an altitude of 20,000 feet. During 1946, the airlines ' work on ME\iV 
was concentrated on correlating information developed and working 
out procedures by which aviation could be made safer and more effi­
cient in congested areas through use of the radar device. The airlines 
subsequently made an agreement with the City of New York, CAA, 
and the AAF in a combined project for relocation of the powerful 
radar set in the vicinity of LaGuardia Field, so that it could be used 
more effectively in observing traffic in the New York area and thus 
provide additional information on which to improve and develop it. 
The CAA had contributed in excess of $5o,ooo to that project for 
1947. The scheduled airlines appropriated approximately $6o,ooo, 
and the City of N e.w York supplied material and personnel in excess 
of $30,000, exclusive of the site for the unit. · Operating cost for that 
type of radar on 24 hours service was from $5o,ooo to $6o,ooo a year. 
The AAF was assisting very materially in moving the equipment. The 
scheduled airlines were actively supporting the FIDO project-the im­
provement of ceiling and visibility in zero-zero conditions through 
utilization of a system of burning lo.w-grade fuel. The project was 
supported financially by the Navy, and early in 1947 the CAA asked 

- Congress for $2oo,ooo to add to its support. As soon as experiments 
proved the present type of equipment satisfactory, the unit was to be 
installed at one of the large municipal airports. The costs were to 
amount to $4oo,ooo, and FIDO was to be available late in 1947. The 
scheduled airlines provided for the modification of the General Rail­
way Signal automatic posting board installed at LaGuardia Field for 
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use in handling air traffic in the ew York area. That equipment 
proved of great ad ·antage in the safe control of traffic. The modifica­
tion would further improve the efficiency and safety of the device. 

As a further improvement of safety and efficiency of landing under 
adverse weather conditions, the airlines advocated the installation of 
low-powered radio transmitters on the approach path of the airplane 
at distances of 3 500 feet and five miles from the end of the runway. 
They were used in connection with the automatic direction fipder 
equipment in the airplane to give the pilot a positive fix as he ap­
proached the field. More than "O of the transmitters were obtained 
through the efforts of AT from the Army and Iavy on loan and 
delivered to the CAA for immediate instaliation at key points. The 
CA obtained 40 additional transmitters from War ssets for in­
stallation at high-density traffic spots. The scheduled airlines advo­
cated the use of airborne radar as a safety device, and with the as­
sistance of the large electronic manufacturers, were seeking to develop 
a satisfactory commercial version of the airborne radar used during the 
war. The device, when completed, promised to improve navigation 
and terrain clearance, and facilitate the detection of thunderstorms. 

In addition to the work of the TA in behalf of the scheduled air­
lines in evaluation and improvement of airborne radar, Transconti­
nental & Western Air and merican Airlines were actively pursuing 
a progran1 of experimentation in use of airborne radar, and had spent 
about $2oo,ooo in that field alone, in addition to their work with the 
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Army and Navy and the manufacturers to develop a satisfactory air­
borne radar for commercial use. 

In cooperation with the CAA, the scheduled airlines made detailed 
studies of the traffic control areas in New York, Washington, Boston , 
Pittsburgh, Cleveland , Philadelphia, Cincinnati , Chicago. Detroit , 
San Francisco, Los .-\ngeles, El Paso and Albuquerque \\'ith the idea 
of improving safety in operations. The studies resulted in the creation 
of a triple airway between Richmond, Washington, New York and 
Boston ; a dual airway between Detroit and Chicago and a by-pa 
a'round Cleveland ; and a clua1 airway from Pittsburgh to ·washington. 

lso as a result of these studies, three low frequency ranges were 
installed, seven VHF ranges, and three H type facilities ; approx­
imately 25 range cou rses were shi fted, numerous frequencies changed, 
and innumerable traffic control procedures initiated or altered. This 
entire program was designed to improve safety and efficiency of airway 
traffic. In addition, the a irlines were seeking to develop the ultimate 
safe and efficient 1i1ethocls of air navigation and traffic control, and 
of landing under adverse weather conditions. Seven highly trained 
AT A specialists were working on problems to be encountered during 
the next fi ve years, a total of $25o,ooo was spent on that program 
during 1946, and in excess of $2oo,ooo was appropriated for the first 
six months of 1947. Besides the coll ective effo rt of the airlines toward 
the improvement of safety and efficiency, American Airlines, United 
Air Lines, Transcontinental & Western Air and Pan American had 
active air navigation-traffic control units working on various methods 
and devices to improve safety under adverse weather conditis>ns. Those 
companies spent more than a half million dollars in 1946 on that proj­
ect alone. 

In addition to the AT A efforts toward nation-wide improvement 
of safety and efficiency in aviation, some personnel devoted their entire 
time to safety and efficiency of operations in international commercial 
aviation. It entailed working with our own Governmental agencies 
and various international groups, such as PICAO, to insure interna­
tional development of operational standards as high as those main­
tained for U . S. flag air carriers operating at home and abroad. 

There also was constant improvement of general operating meth­
od·s, personnel training programs, maintenance ·equipment and pro­
:edures and aircraft and accessory design. The AT A held that every 
mstrument landing runway should be equipped with high intensity 
runway lights, and approach lights should be extended for 3,000 feet 
from each end of those runways, that this type of installation should 
be standard at all airports which scheduled airlines were required to 
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erve under in trument condition . The lights should be the newe t 
type of high in ten ity light. The C.-\ was in tailing I soo feet of neon 
wproach light at selected pots, but the :T found them unsatis­
fact ry, and the length to which the. approach light were extended 
wa not adequate. , T _ \ held that the in tnm1ent landing system, 
known a the H , hould be in tailed "ith localizer and a lide path in 
tw d irection at the bu y airport and in one direction at the airport 
having I traffic, further that eYerythin po ible hould be done to 
accelerate the in tallation program o that automatic approache could 
be made under adverse " ·eather condition at the earlie t pos ible 
date. "Ctili zation of the IL with the airborne equipment including 
automatic pilot and an electronic bracketing device con tituted a 
proven method of low, safe approaches under ach·er e weather con­
ditions T maintained, adding that GC.~\ could be utilized as an 
added precauti_on and ~afety measu re for monitoring those approaches, , 
as well as bemg a' atlal le a tancl-by emergenc) equipment. The 
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AT A experts also maintained that Ground-Controlled Approach, 
GCA, should be installed at all airports having heavy traffic, that GCA 
information should be available in the airport control tower to co­
ordinate traffic properly. The airlines trade association also urged 
that a study should be made to determine where low frequency ranges 
would be relocated to provide straight-in approaches, thus eliminating 
the necessity of circling the airport under adverse weather concli- · 
tions, that this should be clone, notwithstanding that the omni-direc­
tional range and distance-measuring equipment, planned for installa­
tion by the CAA, might eliminate use of present-type facilities. The 
new installations were not to be effective for at least three to five 
years. AT A urged that FIDO should be installed at several strategic 
high-density traffic points in the United States to provide the pilot a 
safe ceiling and visibility under otherwise zero-zero conditions. 

At the beginning of 1947, the expanded international routes au­
thorized ·for United States carriers radiated from 21 cities to every 
corner of the world. They involved eight domestic carriers new to 
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overseas operations. The authorized route mileage was divided as 
follows: American Overseas g,o66, Braniff 7,6oo, Chicago & Southern 
3,693, Colonial r,6oo, Eastern 1,957, ational 439, Northwest 14,640, 
Pan merican roo,6r2, Panagra ro,666, T A 2o,86g, United 2,400, 
UMCA 382, Western r 564. 

\ i\ hi le the international service was being e..'<panded steadily, it was 
impre i' e enougl~ early in I9..f7· Pan • merican was operating 59 
foreign schedules among them once a da between New York and 
London. twice a week between New York and \ ienna, h\ ice a day be­
tween an Francisco and Honolulu, twice a week to Manila, five 
trips dail) between !£ iami and Bueno ire , 20. daily to H avana, 
twice a day to Me..x ico City. American Overseas had eight trips 
weekly bet" een ew York and London twice a week to Stockholm, 
once a week between vVashington and Am terdam, and several other 
schedules. Northwest among its schedules bad a daily trip benveen 
1 ew York and Anchorage, _ Iaska. Colonial flew New York-Mont­
real service nine trips daily and to Ottawa nvice daily, besides other 
schedules. TWA had a twice-weekly service between New York and 
Cairo, once a week to Athens, thrice weekly between New York and 
Paris, once a week to Rome, besides many other schedules. Among 
the foreign lines already operating to the United States were the Brit­
ish BOAC four times weekly between New York and London, Air 
France twice a week between New York and Paris, Scandinavian Air­
lines thrice weekly between New York and Stockholm and KLM 
twice weekly between New York and Amsterdam. Those schedules 
were only the start of a complete world-wide network. 

Through action of the United States Senate in ratifying the inter­
national civil aviation treaty cove.ring the less controversial matters 
prepared at the Chicago Conference of 1944, the United States became 
the roth signatory nation to establish a permanent International Civil 
Aviation Organization and a basic set of standards to govern world 
air traffic. It was due to come into force on March I, 1947, when rati­
fied by 26 of the 52 nations, including the United States, which par­
ticipated in the Chicago meeting. The first Assembly of ICAO was 
scheduled for May 4, 1947. A Provisional ICAO had been functioning 
at Montreal, the organization's permanent headquarters. The PICAO, 
in 1946 comprising 46 nations, was progressing with technical flying 
practices and standards throughout the world, but it did not have any 
economic powers ; that is, it was concerned with how to fly, but not 
where to fly. The United States announced that it would withdraw 
from the "fiv€ freedoms" international air transport agreement be­
cause of the failure of big air-power nations to adhere to it. The action 
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did not mean, however, that the United States was abandoning the 
principle of the "five freedoms," because it had already negotiated 
bilateral air-freedom agreements \Vith 29 nations and would eek more 
such pacts with the other nations represented at the Chicago Confer­
ence. Failure, at least temporary, of the multilateral policy was at­
tributed to the controversial elements of international air control, in­
cluding traffic and landing rights. 

The international route pattern, so far as concerned the United 
S tates, was virtually completed by major CAB decisions in 1946. 
American Airline~, Braniff, Chicago & Southern , Eastern, Iational 
and vVestern were awarded Latin merican routes in compet ition with 
Pan American and Eanagra, which obtained additional grants there. 
In the same proceeding, CAB granted Colonial a route from Washing­
ton and I ew Yo rk to Bermuda. nited States citi es affected by the 
new Latin routes were E l Paso, San Antonio, Fort \ i\Torth-Dallas, 
Houston, Laredo, Brownsville, Corpus Chri sti, ew Orleans, Miami , 
Tampa, Washington, New York, Los Angeles and San Diego. A num­
ber of the services were held up until agreements could be reached '' ith 
several Latin American countri es. The CAB Pacific decision made 
Pan American a round-the-world carrier and created another two­
carrier global service over the combined routes of T\i\1 A and North­
west, connecting at Shanghai. T he Pan \merican North Atlantic and 
Pacific routes joined at Calcutta. The Torthwest route was: New 
York-Chicago-Seattle to Manila, via M inneapolis-St. Paul , E dmonton, 
Anchorage, the Aleutians, the Kuriles, Tokyo, Seoul (Korea) , Har­
bin , M ukden, Dairen, Manchuria, Peiping, Tanking and Shanghai. 
That line started its Alaskan sectors late in 1946, and was due to send 
to Tokyo three trips weekly early in 1947. Pan American's existing 
authorization was extended from Manila to Batavia (Java) via Saigon 
and Singapore; from Hong Kong to Calcutta via Saigon, Bangkok and 
I angoon; from Midway Island to Hong Kong via Tokyo and Shang­
hai: from Honolulu to Wake Island ; and from Noumea, N. Cal. , to 
Sydney, Australia. T he T WA route was extended from Bombay to 
Shanghai , via Calcutta, Mandalay, Hanoi, and Canton. United Air 
Lines had previously been granted a .route from San Francisco to 
Honolulu, and was planning to begin two round trips daily in early 
1947 . ... CAB finally rounded out the route: pattern proposed in 1944 
when in August, 1946, it awarded Pan American two routes to 
J ohannesburg and Capetown, South Africa, one via the Azores, Da­
kar, Monrovia, Accra and Leopoldville; and the other from Natal 
(already on its South American route) via Ascension Island and 
Angola on the west coast of Africa. 
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Despite the difficulties of a reconversion period replete with prob­
lems both general to American business and peculiar to international 
civil air operations, Pan American ·world irways rounded out 1946, 
the first full year of peace, with new record for the volume of passen­
gers, mail and express moved in overseas flight. _ A detailed, long­
range planning program, worked out well before the war, made it pos­
sible for Pan American speedily to resume civil operations over its 
prewar airways and at the same tin1e to move forward rapidly in the 
development of new routes and services. Keystone of this planning 
was a sound new fi nancing program to cover postwar development, 
including purchase of new flight equipment co ting $roo,ooo,ooo. 
Consequently, when the war ended and the fir st modem four-engine 
aircraft, Douglas DC-4s and Lockheed Constellations, became avail­
able for commercial use, Pan A merjcan pressed them into service on its 
transatlantic routes to Europe and Africa, on its transpacific airways 
and in its many Latin American operations. Meanwhile, it was await­
ing delivery of the first of tl1e great four-engine aircraft embodying all 
the advances of wartime development and research, the double-decked 
Boeing Stratocruisers and the Republic Rainbows, as well as the ad­
vanced type twin-engine Clippers for shorter nms, the Consolidated 
V ultee 240 transports. 

While its prewar commercial ain .,,ays were being reactivated, Pan 
American pushed extensions of routes granted by the CAB in both 
the Atlantic and Pacific areas, as the necessary landing rights were 
obtained by the Government from the various foreign countries con­
cerned. These extensions, meeting at Calcutta, India, gave Pan 
American the only one-carrier American-flag air route around the 
world e..xcept for connections across the United States to link its 
Atlantic and P acific gateways. number of U. S. domestic carriers 
having been authorized to compete with Pan American overseas, the 
company in 1946 presented to the CAB at public hearings its case 
for coast-to-coast and border-to-border service within the U. S., seek­
ing authority to operate high-speed, long-haul, non-stop service link­
ing the 13 U. S. gateway cities it had been authorized to serve on its 
international routes. In the Pacific, operational survey flights were 
completed on routes to Japan, China, French-Indo China, Thailand, 
Malaya, Burma, Java and India. 

Pan American's Atlantic Division, based at LaGuardia Field, New 
York, broke all commercial records for over-ocean flying in 1946. The 
69,000 passengers carried by this division during the year more than 
tripled the total for the previous year. Clippers roared in and out of 
New York on flights to London, Shannon, Vienna, and Leopoldville, 
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Belgian Congo, day and night to pile up r,r62 crossings of the Atlan­
tic, in addition to a shuttle service to and from Bermuda, flying a total 
of I57,950,ooo passenger miles. The Clipper fl eet, first Douglas Sky­
masters and later all Lockheed Constellations, flew 5,437,000 plane 
miles while averaging three Atlantic crossings daily. Despite ·a six­
weeks nationwide grounding of the Constellations by the C B, P an 
American's Atlantic division completed 93 per cent of its scheduled 
miles by calling in planes from the company's Miami and San F ran­
cisco headquarters and by running extra sections later. Besides pas­
sengers, the Clippers transported 837,800 pounds of revenue ex­
press ; 359,500 pounds of U nited States mail , and r8r ,ooo pounds of 
foreign mail. The mail figu res, aided by a reduction in fo reign mail 
rates that took effect in the Fall , climbed steadily during the closing 
months of 1946. Pan American pushed its Atlantic Clipper route 
mileage to approximately 23,000 miles. The most substantial addition 
to the total was the inauguration on June I 5 of twice-weekly service 
to Vienna, which pioneered the first direct commercial air service be­
tween New York and Middle Europe, 4,240 miles requiring r6 flight 
hours via London, Brussels and Prague. Addition of the Vienna 
flights raised to 26 the number of weekly ocean crossings by I947· In 
addition there were extra Shannon runs and daily Bermuda round­
trips. 

On its first commercial flight for the Company, a Constellation 
Clipper roared down to Bermuda in 2 hours, 22 minutes with 42 
passengers aboard. Demonstrating just as much speed in trans­
Atlantic hops, a Clipper swooped into Lisbon 9 hours, 58 minutes out 
of New York, while a sister ship spanned the Atlantic to Shannon in 
9 hours, IO minutes. Both flights were non-stop, and the planes aver­
aged nearly 350 miles an hour with the aid of tail winds. The Lisbon 

- flight carried 25 passengers and a ton of express, and the Shannon 
flyer, a payload of more than 2,6oo pounds, including I 5 passengers. 

Pan American's Pacific-Alaska Division, with headquarters at San 
Francisco, changed over from wartime operations under a Navy con­
tract to expanded service for civilian passengers, mail and express. 
The old war horses of the transocean routes, the 42-ton-Boeing-built 
flying boats, were replaced by speedier four-engine land planes and 
scheduled frequencies between San Francisco and Honolulu increased 
300 per cent; plane seats, available, 556 per cent. Flying time was re­
duced by more than five hours. 

On June I, regular service was resumed over the line's South 
Pacific route, from San Francisco to Honolulu, Canton Island, Suva, 
Noumea and Auckland, New Zealand. In December, I946, the sign-
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ing of the United States- ustralian air agreement gave the green light 
to preparations for regular Clipper service from an Francisco direct 
to Sydney, ustralia. ervice to 1aniJa ·via Honolulu Midway, 
\ fake and Guam was also re umed but deterioration of wartime com- . 
munications facilities on the Central P acific islands made it necessary 
to order a ten1porary su pension of Cl ipper routes m er this route west 
of H awaii. Tru route wa reacti ated early in 1947. 

mong special mi sions during the year " as a erie of pecial 
charter flights undertaken fo r the nited ation Relief and Rehabili­
tation Administration to speed the tran port of key relief officials and 
supplies to China in the course of ' hich Pan merican made the first 
flights with civil aircraft over the hort northern route and the sub­
Arctic. 

Four-engined flight-equipment went into ervice on virtually all 
routes in Pan American s Latin merican net\\ ork in 1946. Twenty­
two Douglas DC-4 type Clippers went into ervice in this division, 
with headquarters at Miami, and 20 more were due to join the fleet 
early in 1947. Ground fac ilities, maintenance hops airwa s navi­
gational aids and personnel were e...'<panded proportionately as new 
routes were opened, schedules increa ed as much a 300 per cent and 
flight times between North and South American cities cut sharply. 
'N ith the new Clippers, fast direct flights ' 'ere made down the east 
coast of South America, and daily non-stop flights were begun between 
Miami and Puerto Rico, Panama and Cura<;ao. In July, 1946, the 
division linked ew York and Latin American capitals directly for 
the first time, with service from LaGuardia Field via San Juan, Puerto 
Rico. Another new gateway was added in December, when service 
was begun between Houston, Te...'<as and Central and South merica. 
The Latin American division in 1946 carried approximately 738,850 
passengers on all routes, 89 per cent above the 1945 total of 390.426 
and 310 per cent over the 180,220 passengers in 1941. 

In passenger miles flown during 1946 Pan American showed a 71 
per cent increase over 1945 and a gain of 459 per cent over 1941. The 
totals were: 525,047,073 passenger miles during 1946; 306,107,550 
during 1945, and 93,951.697 during 1941. Also reflecting the tre­
mendous expansion in post-war operations were the total ton-miles 
flown during 1946, up 450 per cent over 1941 and 68 per cent over 
1945. The 1946 ton-mileage totaled 66 348,241, compared with 39,-
518,746 ton-miles in 1945 and r2,o62,302 in 1941. Biggest percentage 
of increase in any department was in the air express division, where 
total shipments rose 76r per cent from r,754,014 pounds in 1941 to 
r 5,106,845 pounds in 1946. 
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Despite the sharp decline in ove r ·ea · soldier mail afte r the end 
of the war, airmail shipments in 1946 showed a light gain over 1945· 
T l'l is was due in large part to lower airmail rates pnt into effect by the 

' Post O ffice Department in October. Airmail carried on all P AA's 
Latin American routes in 1946 totaled 3,482,804 pound , compared 
with 3,334,841 in 1945 and 1,244,293 in 1941. 

Despite ri sing costs and talk of higher fares v. hich was general in 
the transportation industry at the close of 1946, Pan American made 
a fourth postwar reduction in fares, affecting more than 3,000 specifi c 
rates. 

TWA's Trans World Airline started its overseas service to Ire- ' 
land and France on February 5, 1946, and during the year extended 
operations · to Bombay, India, with I I intermediate stops. In I946, 
Trans World Airline flew over s,ooo,ooo miles, carried 32,739 revenue 
passengers a total of I08,7o6,663 revenue passenger miles, and at the 
same time flew over I,soo,ooo mail ton-miles and 900,000 express and ' 
freight ton-miles. At the beginning of 1947 TWA was operating Is,-
169 of its authorized route miles and planned early extension of serv­
ice between Washington and Shanghai via Cairo, Bombay, Mandalay, 
Hanoi and Canton. 
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American Overseas irlines in 1946 opened new routes, the first 
air carrier to start direct air service from the U nited States to the 

candinavian count rie the etherlands and Germany. These addi­
tional routes combined to mar k a 65 per cent increase in the company s 
route mileage over 1945. T raffic fio-u res for the d ose of 1946 indicated 
an increase of nearly eight time the total of passengers, and hvelve 
times the volume cargo over 1945. During the suspension of . S. 
co-terminal service from Boston V\ ashington, P hiladelphia and Chi­
cago du ri ng the summer due to a temporary shortage of equipment 

maintained its number of weekly tran atlantic trips. f arly in 
1947, the company was operating r6 round trips weekly to E urope 
fo r a ' ·e kly distance of 119,226 miles f!O\\n- a jump of 140 per cent 
over the weekly route mileage in a ) ear. During 1946 0 's F lag-
hips fl ew 5,188,61 5 route mile ' an increase of nearly 400 per cent 
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over 1945 operations. n average of 93 passengers a day was flown 
over the Atlantic in 1946, ~ tota l of 34,137 passengers, a 682 per cent 
increase over 1945, and a total of II5 ,276,881 passenger miles. AO 
flew 1,067,583 pounds of cargo, 922 per cent over 1945, and 615,992 
pounds of air mail, more than twice that carried in 1945. 0 flew 
15,047,751 ton-miles, 6oo per cent more than in 194 '". 

As a fur ther step toward better passenger serv ice, special training 
courses were conducted for A OA personnel dealing directly with 
passengers both on the ground and in the air. AO ticket agents, 
passenger service representatives and stewardesses were briefed on 
general conditions in fo reign countries as regards local travel and ac­
commodations and requirements necessa ry fo r entrance to individual 
countries including customs regulations. 

T he steamship lines of the United States recogni zed the tremen­
dous future of air transportation and planned to operate their own air 
services in conjunction. with their established shipping business. There 
had been various applicati ons for Government permission to operate 
such services since 1939 when American Export fil ed for certi fi cation 
on the North Atlantic route. E leven companies formed the Sea-Air 
Committee, including Atlantic Gulf and Vvest Indies Steamship Lines, 
Grace Line, Matson Navigation . Co. , Moore-McCormack Lines, 
Oceanic Steamship Co., Seas Shi pping Co., American South African 
Line, U nited F ruit Company, W aterman Steamship Corporation, 
U nited States L ines and American President Lines. The Committee 
headquarters was located in Washington, with the avowed purpose of 
bringing about a factual understanding of the relationship of American 
shipping to.overseas transportation, whatever the media. Having been 
refused ai r certificates by the Civil eronautics Board, nine of the 
companies petitioned the CAB through their Sea-Air Committee on 
July 31 , 1946, for a reappraisal of'the Board 's policy as regards steam­
ship line participation in overseas and foreign air transport. 

The petitioners pointed out that "Through the vast network of 
organizations that the sea carriers ·already have built up in foreign 
countries, there ex ist not only valuable agencies that will affo rd ad­
vantages for our ow n citizens traveling in, or shipping products to, 
distant lands, but also effective soliciting ol'ganizations that will attract 
air traffic from a wider area than our established air carriers can hope 
to serve, all of which will enhance the general welfare of our country 
and will promote the needs of our foreign and domestic commerce." 

They also stated: "There is nothing that precludes the CAB from 
developing, fostering and encouraging air transportation through sea 
as well as through other carriers, particularly where economic neces-
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sity wi ll compel sea carriers to furnish air service, if they are to meet 
an e er-increasing foreign competition. The very fact that they rec­
ognize the necessity of supplementing their sea carriage with ai r serv­
ice i per uasive of the fact that they will, if permitted, effectively fur­
ni h and develop such a service and the Board, if it grants them 
certificat s will be fo tering and encouraging air transportation as 
contemplated by the ct." 

II e..xcept one of the ele' en companies of the Sea- ir Committee 
had filed applications with the B for certificates of convenience and 
necessity. The one exception wa United States Lines, whose agency 
agreement v. ith Pan merican ' as sti ll in effect despite the recent 
order of the C B for U. . Lines to how cause as to wh this agree­
ment should not be terminated. The refusal of certificates had been 

THE MARTIN 2 0 2 AIRLINER 
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based upon the interpretation by the CAB of Sections 401 and 408 (b) 
of the Civil Aeronautics Act, 401 providing "The A uthority shall issue 
a certificate authorizing the whole or any part of the transportation 
covered by the application, if it finds that the applicant is fit, willing, 
and able to perform such transportation properly, and to conform to 
the provisions of this Act and the rules, regulations, and requirements 
of the A uthority hereunder, and that such transportation is required 
by the public convenience and necessity." 

Section 408(b) stipulated ~that: "Any person seeking approval of 
a consolidation, merger, purchase, lease, operating contract, or acquisi­
tion of control, specified in subsection (a) of this section, shall present 
an application to •the Authority, and . . .. Unless, after such hearing, 
the Authority finds that the consolidation, merger, purchase, lease, 
operating contract, or acquisition of control will not be consistent with 
the public interest or that the conditions of this section will not be 
fulfilled, it shall by order: approve such consolidation, merger, pur­
chase, lease, operating contract, or acquisition of control, upon such 
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terms and cond itions a it hall find to be just and reasonable and with 
uch mod ification as it may pre cribe Provided, That the uthority 
hall not approve any con oljdation, merger purcha e lea e, operating 

c ntract. or acqui ition of control \\'hich " ouJd re ult in creating a 
monopol or monopolies and thereb re train competi tion or jeopardize 
another air carrier not a party to the con olidation merger purchase, 
I a e, op rating contract, or acqui ition of control: Provided further, 
That if the applicant is a carrier other than an air carrier, or a person 
cont rolled b) a carrier other than an air carrier or affil iated therewith 
within the meaning of ection : ) of the Inter tate ommerce ct as 
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amended, such applicant shall for the purposes of this section be con­
sidered an air carrier and the Authority shall not enter such an order 
of approval unless it finds that the transaction proposed will promote 
the public interest by enabling such carrier other than an air carrier 
t<ruse aircraft to public advantage in its operation and will not restrain 
competition." 

The Sea-Air Committee pointed out that Section 2 of the Civil 
Aeronautics Act stipulated: "The encouragement and development of 
an air-transportation system properly adapted to the present and 
future needs of the foreign and domestic commerce of the United 
States, of the Postal Service, and of the national defense." 

The Committee declared that U . S. maritime companies demon­
strated their fitness, willingness and ability as cited in Section 40I by 
their interest in aviation prior to the passage of the Act. United Fruit 
operated the first public service airline in Central America in the early 
1920's. Matson Navigation initiated transpacific air studies in 1929, 
and on June 20, I935, concluded an agency agreement with Pan 
American to expedite the setting up of the first transpacific air serv­
ice. The United States Lines concluded an agency agreement with 
Pan American on July I, 1935, to facilitate air service on the North 
Atlantic route. It was W. R. Grace & Co., owner of Grace Line and 
other interests, that jointly pioneered with Pan American the first air 
service to the West Coast of South America, known as Panagra, in 
I929. Subsequent to the passage of the 1938 Civil Aeronautics Act 

I 



AIR TRA SFORTATION III 

still a fifth steamship line, American Export, applied for permission to 
operate an air service in conjunction with their shipping services 
across the orth Atlantic. temporary certificate was granted by 
the Board in 1940, but was promptly rescinded at the cessation of 
ho tilities, and American Export ordered to divest itself of control of 
the ai rline. 

In 1946, \1\ aterman Steamship Corporation bought a substantial 
interest in T CA. In collaboration ,, ith Pennroad Corporation, 
Waterman bolstered shaky T CA finances with a large cash advance, 
and received in return convertible notes and a variety of purchase op­
ti n on both outstanding and unissued stock. TWA's entire interest 
in the company was involved in the transaction. Thus Waterman at 
last obtained the operating hand in an overseas air service for which 
it had been trying for seven years. The TACA network branched 
from Central America into the Caribbean and South America. An 
operating company in the T C chain held permits of entry into the 

nited States. 'With its T ACA holdings, Waterman's aviation inter­
ests assumed sizable proportions. During 1946, the corporation's 
aviation arm-Waterman Airlines-flew a scheduled intrastate serv­
ice in Alabama and conducted vigorous non-scheduled operations 
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which extended to the Pacific, E urope and the Middle East, as well 
as their area of primary trade interest, the Caribbean. sign ificant 
comment on Waterman's operating abilities developed dur ing hear­
ings, in October, 1946, on the corporation's applicat ion fo r a tem­
porary certificate from New Orleans to P uerto R ico, wh ich fo llowed 
the CAB denial of the steamship line's earli er request which had been 
incorporated in the Latin American route case. The \ aterman air 
branch reported a $19,000 profit for three months non-scheduled 
operation of a single DC-4. T his was accomp'. ·te I in a period wh n 
scheduled carriers were recording sharp- drop r ven ue. 

Matson Navigation Company in 1946 operate I a pa enger and 
cargo air service on a contract basis between points on the Pacifi c coa t 
and H onolulu using DC-4s. I t carried more than sao passengers and 
substantial cargo. Matson also operated a maintenance, overhaul and 
modification center at Oakland, Calif., on C-54 type tran ports begun 
during the last war with a personnel of 638. 

T he Sea-Air Committee held that those activities not nly demon­
strated the companies ' ability and fitness to operate airli ne serv ices, 
but showed that aviation could deri ve great benefits from the. steam­
ship techniques built up by a century or more of successful mt rna­
tiona! trading. T he committee maintained that interchangeabili ty of 
weather reports, ship and plane positions, "know~l:ow" with ~·espect 
to exchange, customs, travel habits and trade conchtwns, were mvalu­
able assets which air transportation needed fo r its future development. 

ERCOUPE WITH BEECH PROPELLER 
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PRIVATE AND NON-SCHEDULED FLYING 

Iore T han 30 Di fferent Model of P ersonal ircraft vailable to 
P rivate O v ners-Survey by Personal ircraft Council, ircraft 

Industries \ssociation-Per onal P lanes Become More seful­
Economy of Private F lying Compared to Surface Travel­

ctivities of ircraft Owners and Pilots s ociation-The 
Civil ir Patrol. 

X THE beginning of 1947, there were 40o,o6I licensed pilots 
in the United States. Of the total, 7,654 were airline pilots, 
203,25 r were commercial licensees, and 189,156 were private 

pil ot licensees. majority of the commercial licenses had been granted 
pilots who had served in the air forces during the war, and whom the 

A had invited to accept commercial licenses. Many of them were 
operating private and e..'<ecutive plaHes in all kinds of operations. 
There were 85,000 aircraft certificated by the CAA on January I, 

1947. I early 8o,ooo of them were operated by private owners, busi­
ness houses, charter services and schools. 

There were more than 30 personal aircraft models, including heli­
copters, for the private ovvner to consider when buying a flying ma­
chine for business or pleasure. They ranged from two to seven-place 
machines. No less than 17 companies were actively competing for 
sales in this field alone, and there were as many more companies, 
groups and individuals hard at work on experimental models, some 
conventional, others radical and dangerously so. It was much easier 
to buy a plane than a motor car, and one's purchase could be financed 
in precisely the same way. At the overa!l personal p1ane production 
peak in August and September, 1946, manufacturers were reporting 
deliveries to dealers and other buyers, including export, aggregating 
more than 4,000 aircraft a month. To that total should be added the 
hundreds of larger aircraft, normally in the airline and feeder line 
classes, which were bought by companies and individuals for their 
own use in personal transportation. The aerial service operators 
bought many of the small transports as well as large numbers of light 
planes. Government surplus; supplied the market with additional 
planes of all classes. Veterans and schools took a majority of the 

IIJ 
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surplus sold in the domestic market. Of all the new planes sold in 
1946, the flying farmers and ranchers bought a majority. This was 
especially true of light aircraft like the P iper Cub which had such slow 
landing speed that it could operate from relatively small fields day in 
and day out, and thus required very little in the fo rm of a landing 
field. The export markets promised to be a rapidly developing sales 
outlet for personal aircraft in 1947, as well as fo r heavier planes. 

One of the most comprehensive ·surveys of the status of personal 
flying was made by Joseph T. Geuting, Jr. , manager of the Personal 
Aircraft Council, Aircraft Industries Association . "Research in per­
sonal aircraft is going on continually," he said. "T ests of new planes 
are being made. They are being subjected to every possible hardshi p 
in flying to make them mo;e worthy and more useful to private own­
ers. 

"Oil companies are nQw using small planes for pipe line inspection 
and they'll use more after small airplanes become more easily acces­
sible. Quick action, only possible through prompt inspection by speedy 
planes, will save thousands of <ilollars. Cattlemen find the small plane , 
practically indispensable and wonder how they ever got along without 
it. Strayed cattle are easily discovered and turned in the right direc­
tion. Cattle roundups are handled by airplane in a fraction of the time 
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formerly needed fo r work by horseback. Where men can fly, mer­
chandise can al o speed through the skjes. Small replacement parts 
can be flown by per onal plane as can emergency shipments. ir 
freight move at approximately 2,... time the speed of water transpor­
tation. Many of the largest corporations in America have adopted 
company owned airplanes for the purpose of transporting their top 
e..'Cecuti e personnel. U p to the present time, this has been confined 
more or le to highly paid executives. But new planes now serve 
profitably as vehicles for the tran portation of the most moderately 
paid employees. One aircraft corporation has made some interesting 
cost breakdowns in this field. ccording to these comparative travel 
cost statistics, if a company pays an employee as much as $g6 a week, 
for e..'Cample, that company can better afford to send him alone on a 
trip in a plane wi th a paid pilot than have him take a train to !he 
destination. hen two emplO) ees travel together, their company can 
afford air transportation, rather than the usual time-consuming surface 
traveling, even if the rate of earning is as low as $20 a week per in­
dividual. Further, if thre€ employees are routed from plant to plant, 
or city to city, then the plane operates more cheaply than even the 
cost of rail coach tickets alone, without regard to salary costs. 

"Salesmen find that the use of such an airplane makes it possible 
to cover their territory more often without increasing their transporta­
tion expense. It permits them to get home more often and stay there 
longer. One aviation leader predicting that flying will become the 
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most popular means of transportat ion fo r busin e s or just for fun ex­
plains: 'Flying is the most fl ex ible mean of tran porta tion the worll 
has ever seen. You can travel by boat only where there is "' ate r. by 
automobile only where the highway leads, by tra in only where the 
tracks are. The air is everywhere.' The doctor, particularly th e one 
who must cover an extended territory or be ready to reach patients 
miles away with the least loss of time is an at·dent advocate of personal 
flight. O th er professional men, veterina rians, lawyers, clergymen use 
the personal plane to reach their clients. F a rm agents cover more 
territory. Business executives make quick check-ups in the field. One 
field that has developed remarkably and shows signs of being one of 
the most interested in the use of the small plane is that of farming. 
F rankly, this has surprised many of us, but then the whole field of 
aviatioi1 is one of surprises. There is now a national organization of 
fl ying farm ers with chapters in the various States. This is an exten­
sion of the orig inal fl ying farmer group that started in Oklahoma a few 
years ago. It is impossible to list the various ways that have been 
reported . It seems that they use the plane in just about every imagi­
nable way to aid them in their work and to give their families flying 
pleasure. Apart from the matter of flying to other towns to see rela­
tives or flyin g to various fairs and conventions, they use the plane 
daily in their farm work. Some of the more common uses are in­
specting crops, checking cattle herds and fences ; shootiT)g coyotes 
and other pests ; getting farm machinery and parts with minimum 
delay; delivery of light produce to market; flying food or mail to 



1-

I RI \TE D ON- CHEDULED FL I G 

snowed-in or isolated neighbors; flying to ma.rket to check market 
conditions . aiding in crop planting plans and developing nevv land; 
seeding, dusting, fertilizing ; flying medicine and doctors to the sick 
and the sick to hospitals. , 

· " 7V e have tri ed to check the ' a s by which personal planes are 
u ed by fam ilie , and di co' ered that they are used in just about every 
v. ay that an automobile can be u ed, e pec.ially on trips that are rea­
sona bly long or o er rough ter ra in. ne family told us that by using 
their plane they could reach a to' n that ' a nearby as the crow flies 
but which took hours to reach over two mountain crests when the 
family auto was used . In the family plane they were able to skim 
right O\ er to town ,., ithin _o minutes or o. People are flying to vaca­
ti on resorts in e er-increa ing number . Miami and other places in 
Florida now e-xpect a number of these planes to alight with a load of 
people every hour or o. Many resorts, looking ahead to this influx 
of a ationi t b air, are planning e.xten ive air fields and other 

NORTH AMERICAN NAVION 



II8 THE IR R FT YE R BOOK 

REPUBLIC SEABEE AMPHIBIAN 

conveniences for air-minded travelers. A popular diversion for per­
"sonal plane fliers is the flight tour. These take various forms. The 
aviation departments of several States have planned round-the-State 
tours conducted two or three times a year. Other groups have ar­
ranged longer tou~·s, to F lorida or California, or other points of inter­
est. These are not small matters, often hundreds of flying families 
join in. That is only a hint of what may be expected tomorrow when 
planes are readily available. 

"Many enthusiasts predict that with the growth of personal avia­
tion, the outlying sections of prominent cities will grow apace, and 
many real estate men take the idea seriously enough to be securing 
options so to roo miles from town. Fishing and hunting trips by air 
attract hundreds. Many travel to Canada or the northern part of our 
own country for game that is scarce elsewhere. Fishermen fly to 
Florida and the Gulf. In a matter of hours they can switch from their 
home centers or places of business . to the remotest sections of the 
country, spend whatever time they have on hunting and fishing, then 
return home over night. The flying shopper is now a reality. Depart­
ment stores welcome the flying family that comes to town to shop, 
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\ i th special airfields and special transportation to and from the store. 
' Personal flying never can become uni ersally popular until there 

a re landing places where er the flyer may wish to go. 
'Development of the automobile as tymied, as ~ e all know, for 

many years until suitable roads were built. Of course, the personal 
airplane needs no special road the air is vast, but it does need places 
to land , to takeoff, to be stored and eniced. In addition an adequate 
number of landing facilities paced not too far apart \ auld take care 
of at least part of our other onJ erious overall problem, weather. 
'The airport is the basic facility of a' iation just as the highway is the 
basic facility of automoti ve tran portation or harbor facilities are 
basic to water transportation, e...'<plains the CAA. People, towns 
and the Federal Governr:nent realize this and are starting to do some-
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thing about it. It will take time, particularly with delays caused by 
the slow functioning of the Federal and State Governments, and many 
communities will not await the ponderous machinery of politics and 
government. They now are building their own landing faciliti es · but 
of course, right now they are handicapped by the restrictions impo ed 
by the building program. 

" In initial studies, the Personal ircraft Council found that one 
f the greatest obstacles to an appreciation of this problem wa a lack 

of terms to descr_ibe adequately what was needed. ver the year , the 
word airport has come to have a generally accepted mean ing as a 
terminal landing facility costing many thousands, or perhaps I should 
say, many millions, of dollars, with elaborate hangar and other in tal­
lations, and used by the scheduled airliners. In a few places, it may 
be that these airports will provide some space and service for per­
sonal planes ; but with the rapid growth of the airlines and their limita­
tions in regard to landing facilities, it seems certain that personal 
planes must have their own facilities everywhere. To distinguish 
bet\veen the different types of landing places, according to their uses, 
the Personal Aircraft Council suggested the words A irparks, F light­
stops and Air Harbors. These have been accepted into general aviati n 
vernacular, and appear in Government and aviation papers. 

"An airpa rk is a place suitable fo r landing aircraft, a community 
enterprise built specifically as a landing facility for non-scheduled or 
personal aircraft. A irparks with runways 2,000 feet long by 300 feet 
wide will accommodate the citizens of the community who want to 
fly , as well as those from other communities who want to visit or 
shop, or handle other business. Because of their relatively small size, 
airparks need not be unduly expensive. Many communities plan to 
use them as civic centers for pleasure and business as well, ·with res­
tam·ants, stores, hotels , libraries, golf courses and other recreational 
facilities. Airparks will be civic and community responsibilities in the 
same sense as the roads and streets on which we drive our cars. 

"Following the suggestions of the Personal \ircraft Council , a 
model airpark has been constructed in what might well be considered 
as an average small town , E ldon, Mo., population 2 ,500. A site wa~ 
chosen adjacent to the residential area, only a few blocks from the 
downtown area, and was incorporated within the city's limits. Total 
cost of that airpark is about $zs,ooo. The field, built by the citizens 
of the community, has been leased to an airport management firm 
which has agreed to maintain a Government approved flying school, 
charter and plane rental service and maintenance and repair service 
for aircraft. Records are to be kept of all income and expense, so that 
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the re ult can be gi,·en to ther communities de iring imilar faci l­
ities. 

Other type of landing facilitie vary because of size and facilities 
but are designed to do their part in aiding personal air traveL Two 
other types are Flight top , which are intermediate landings between 
citie . paced at intervals for convenience oj private flyers ; and ir 
Harbor located on ba) , rivers, or lakes adjacent t a community. 
During the Ia t ear we have seen passed in Congre , a Federal 
Airport P rogram allotting $sao ooo,ooo of Federal fund to build 
m re than 3,000 new airports in the ne.J-.1: se\ en years. In almost e ·er 
in tance, the Federal funds mu t be matched evenly by local fund . 
Thu there will be in all $r ooo,ooo,ooo. Seventy-five per cent of the 
money "ill be eli tributed by tates on a basis of area and population, 
with 25 per cent used b) the C as a discretionary fund to balance 

ut the national program. The national program will give the United 
tates a skeleton frame" ork of the faci lities necessary for a nation 
n wings. However, the great majority of communities will not be 

included in the Federal plan. To provide an adequate network of 
a irpa rk , each of the more than 16,ooo incorporated communities will 
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require a landing facility of some type. Some will need more than 
one. None of the Federal airport money can be used for construction 
of private airports. The Act restricts its use to public projects. This 
means that any State, territory, city or municipality or other political 
subdivision is eligible for Federal airport building funds. Private 
airport developers, however, can get technical help on planning from 
their State aeronautics agency or the CAA." 

All 48 Wings of the Civil Air Patrol organized Search and Rescue 
Missions, and were equipped to cooperate with the American Red 
Cross in emergencies and disasters. Many \IVings had ambulance 
planes, and those that did not were equipped to fly medical personnel 
or supplies to points where they were urgently needed. During 1946 
more than 4,000 CAP missions were flown for medical aid or for the 
purpose of searching for lost planes or personnel. As a · result, hun­
dreds of lives were saved. In a majority of the States there were well­
organized patrols of CAP flyers for the purpose _of detecting forest 
fires and flood dangers. Since the demise of the CCC and the de­
mobilization of the memoers of the armed forces who might have aided 
in these projects, the activities of the CAP assumed additional im­
portance. Many of the States in the North and the West were partic­
ularly active in forest patrols. The patrols were assisted by the ground 
crews and communications technicians, who in many cases set up air­
to-ground radio facilities for the purpose of warning the public of 
impending disasters. More than half of the CAP Wings had agree­
ments with police authorities whereby the various police departments 
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could call upon the CAP for assistance in policing large gatherings 
and in the apprehension of criminal . Many stolen cai:.s were recovered 
through C P efforts, and one ar onist "as caught by a CAP patrol 
in the act of starting a forest fire . In every \tVing there were a number 
of flying clubs organized by CAP members. The average club had 
an active fl.) ing membership of 10 or 12. There ''ere more than 200 

of these organi zations throughout the nited tates. During 1946 
many ing instituted program of ai r markinu. This program, 
fo r maintaining e.--den ive afety mea ures was being carried on b) 

A P cadets and senior members a wel l. V\ 1enever paint was not 
available a number of \ ' ings a rranged air marking design m tone 
of contrasting colors. 

I ndicative of the general interest in pri ate flying \ as the . tr­
craft Owners and P ilots Association, with headquarters in ashing­
ton, D. C. It claimed 30 ooo members in the nited States and 
Canada. In 1946, A OP s 'service to members" department an­
swered over 8,ooo requests from members for specific advice, guidance 
and information, in addition to the general information which was 
fo rwarded through the regular monthly special AOPA edition of 
F lying and the confidential W ashington newsletters. One of the 
highlights of this department's activities was the development of the 
AOP airport rating system which made it possible for all to profit 
by the experiences of their fellow members with regard to the best 
airports to patronize. Another service which had widespread interest 
was the AOP A insurance service. 

T wenty-seven local AOPA units were reactivated in 1946. Under 
the guidance of the national service office, they accomplished many 
worthwhile achie~ements, such as simplification of border crossing 
procedures, raising funds for airport improvement, plus group flights, 
contests and other activities, combining pleasure with the advance­
ment of private flying. AOPA actively participated as the voice of 
private flying on numerous technical committees in the field of radio, 
electronics, international, Federal and State law, aeronautical research, 
design and development. It contributed to the work of the crash in­
jury research project of the National Research Council, and much 
progress was made in the field of cockpit design from the safety point 
of view. AOPA worked with FCC in the licensing of aircraft radios 
and radio operators, greatly simplifying means of licensfng of airborne 
radio stations and the third class radio operators license. It acted in 
an advisory capacity in altering the Civil Air Regulations, eliminating 
many unnecessary restrictions formerly applying to private flying. 
During 1946, AOPA campaigned against unscrupulous repair base 
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operators, hasty and unwise legislation at all Government levels, unsafe 
flying techniques amo11g members, and unwise practices of manu­
facturers and dealers. AOP 's plans included several new money 
saving services to members, p rojects in airmarking, airpor t develop­
ment and improvement, streamlining of airport directory service and 
various campaigns to make flying more useful , less e-"'<pensive and 
safer. 

Honeymoon I sle, a semi-tropical i land in the Gulf of Mexico, 25 
miles northwest of Tampa, was being transformed into a most unusual 
airport development. A 3,ooo-foo t airstrip, 2 00 feet wide, was buil t, 
and two-room guest cottages, a seaplane base, a hotel and other sport­
ing and recreational facilities were to fo llow to make it a pri vate flyer 's 
center. 

BELL 47 HELICOPTER DUSTING 
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AVIATION TRAINING AND EDUCATION 

O pportunities in the Aviation P rofes ions and Trades- eterans 
Tra ined for Jobs in A ir Trarisportation and the Aircraft Factories 
- T ens of Thousands of \ etera.ns Take Flying and fechanics 

ou rses - Aviation in the Public Schools - Courses for 
viation Teachers. 

THE opportunities which aviation offered for a career did not 
diminish with the end of the war. They increased tremendously. 
A lmost without exception the aircraft manufacturers were call­

ing for aeronautical engineers by the hundreds, especially those who 
"ere working on the huge bombers and transports and the score or 
more of different proj ects involving jet propulsion. In the Army and 
Navy e..'<perimental laboratories, in the many cqllege research centers 
and in a number of the aviation de\ elopment agencies of the Federal 
Government the lists of technicians were being e..-xpanded month b) 
month. S tudent pilot certificates issued by the Civil eronautics Ad­
mini tration increased by more than 2 0 ,000 during one month of 1946, 
due largely to the fact that flight training was avai lable to war\ eterans 
under the G.I. Bill of Rights. It was the same \\·ith regard to the 
courses in a ircraft and aircraft engine mechanics. The aviation trades 
schools inva riably were crowded to capaci ty by 'etera.ns determined 
to make a career in one of the countless fields involving flying. 

vVhen the employment in air transport reached new high levels 
late in 1946, more than 30 per cent of the 87,000 employees in our do­
mestic and foreign airline operations ''ere war veterans who had been 
either newly trained or retrained for specific duties. They included 
flight and ground personnel , both men and women. :Most of the vet­
erans were new employees of the airlines. In March, 1946, the CAA 
reported the scheduled air carriers with 560 planes in operation, mak­
ing an average of 152 employees per plane. At the beginning of 1947, 
there were 826 planes in operation, and· the average number of em­
ployees per transport was 52. The veteran employment program pro­
vided courses for pilots, operations, maintenance, communications and 
special training for the physically handicapped. 
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SIKORSKY S-52 HELICOPTER 

In the United States at the beginning of 1947, there were 1,516 
CAA-approved aviation schools giving at least one and in some cases 
all the six different classifications of flight training. They included 
primary flying, commercial flying, instrument flying, flight instructor, 
basic ground school and advanced ground school. With the Service 
Schools for flight training provided by the air forces of the Army and 
Navy they constituted the foundations of American strength in the 
air, providing a vast reservoir of airmen available for any future emer­
gency. A majority of the schools were enj oying capacity enrollment 
because veterans were taking advantage of the G.I. law to get flying 
instruction at Government expense, and they made excellent students, 
serious and ambitious to become experts in an era of flying. The 1,516 
flying schools represented a three-fold increase in 12 months. There 
had been only 560 CAA-approved schools in January, 1946. 

There also were 55 CAA-approved aircraft mechanics schools in 
the United States, as compared to 35 in January, 1946. Some of those 
schools went far beyond the average mechanics courses. Cal-Aero 
Technical Institute at Glendale, Los Angeles County, Calif., had been 
training aviation experts since 1929. It was Government-approved 
for veteran's training, and also had the approval of the aircraft manu­
facturing industry. Cal-Aero, which was under the personal manage­
ment of Major~· C. Moseley, who had placed more than 6,000 gradu-
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ates on good jobs in the industry, was located at Grand Central 
. irport close to Los Angeles and Hollywood. At the airport were 
numerou aviation busines es \'- hich offered Cal- ero students many 
opportuni t ies fo r extra tud and ~xperience . Cal- era had a large 
number of tudents who w re not 'eterans. They represented nearly 
half the tates and a score of foreign countries. They bad their choice 
of cour e in a ronautical engineering master aviation mechanic, 
pecial ized engine pe ialized airplane post graduate aeronautical 

engineerino- special ai rcraft sheet metal and two home study courses 
in aeronautical d rafting and aircraft blueprint reading. 

eterans also were attending the Northrop eronautical Institute, 
a d ivision of orthrop ircraft at Hawthorne, Calif. In scientifically 
de igned new course , the students were getting concentrated instruc­
·tion which would result in their graduation as qualified aeronautical 
engineers and airline maintenance mechanics. The orthrop school 
occupied three especially designed buildings at Northrop Field, and 
maintained a staff of 8o experienced personnel to teach aircraft engi­
neering, design, manufacture and maintenance to meet the ever in­
creasing needs of the aircraft and air transport industries. 

On October I , 1946, there "ere approximately 750 students en­
rolled at Northrop, with facilities ample to provide for between 200 

and 300 additional students, as soon as they could be absorbed in the 
various courses of instruction. The Institute was under the direct 
management of technical training specialists who created and operated 

BEECHCRAFT MODEL G17S 



128 THE AIRCR \ F T YEAR BOOk 

STUDENTS AT ACADEMY OF AERONAUTICS 

the training division of Northrop Aircraft during the war years, and 
before that, directed and operated other successful technical schools. 

The Academy of Aeronautics at LaGuardia Field, New York, was 
under the direct supervision of Charles S. (Casey) Jones, its founder, 
and it reported heavy enrollment of veterans taking the aircraft or 
engine mechanics courses, or both. Stewart Technical School of Aero­
nautics, New York, also reported heavy enrollment of students taking 
the mechanics courses, as did the Roosevelt Aviation School at Roose­
velt Field, Mineola, N. Y. 

The Civil Air Patrol's training program was recognized by the 
War Department in October, 1946, when orders were issued that "for 
CAP cadets hereafter enlisted or inducted into the Army, notation will 
be entered that a course in Civil Air Patrol training has been com:.. 
pleted ." The CAP training course consisted of 8o hours of classroom 
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in truction and field problem dealing with various phases of aviation 
training. The C P obtained from the F two radio frequencies­
-374 kc . and 148,140 kc .-for its training program in communica­
tion as well a emergenc radio work. P cadet encampments were 
to be held at F in tallation in 1947. 

C \P urve) revealed that in one State only one secondary school 
in ten offered a\ iation cour e and only one- eventh of the aviation 
teacher ever had been in an airplan . I.n that -tate the C P was to 
give graduate cour e in in tnt tion durina the ummer of 1947, e..'<­

tending the program throughout the country in 1948, after which, it 
wa believed, instructional duties would be assigned to the air R.O. 

AT CAL-AERO TECHNICAL INSTITUTE 



THE AIR R FT YEAR BOOI 

PIPER CUB J -3 SPECIAL 

T.C. CAP officials also had a program to organi ze pre-flight training 
for so,ooo cadets a year. 

More than 44,000 persons, approximately one out of every five 
' employees in the aviation industry at the beginning of 1947 were 
veterans of the Army, Navy, Marines or Merchant Marines, the ir­
craft Industries Association found during survey of ·r4 major aircraft 
companies. They included more than I ,400 disabled or physically 
handicapped veterans who were ''vorking in the industry. Many job 
openings for non-working veterans, particularly certain ski ll ed workers 
still were available. Nine of the 14 companies participating in the 
survey, stated that there still was need for engineers, engineering 
graduates, skilled or semi-skilled machinists, tool designers, aircraft 
engine mechanics, milling machine operators, pattern workers, fabri­
cation specialists, aircraft assemblers, sheet metal workers, and other 
skills dealing with aircraft production jobs. To enable both able­
bodied and handicapped veterans to better handle their jobs, most of 
the companies had instituted orientation and rehabilitation programs. 
In the case of the disabled veteran, special medical attention, personal 
counsel , and the necessary adjustments enabled him to perform a par-
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ticular job. Special four and ix-hour shifts were installed by two of 
the aircraft companie to accommodate veterans attencling schools and 
colleges. \ eterans worJ...;ng the six-hour shift, staggered from 8 a.m. 
to I p.m., were paid fuJ l wages b one of the companies. Several dis­
abled veterans taking pecial eight-day in-plant training, received fuJI 
pay fo r beginners at the same plant. Despite se ere industry-wide 
personnel reduction follow ing the \\ ar, ever) effort was made to place­
veterans with employment rights under the Selective Training and 

ent ice ct. The indu try was cooperating with Federal agencies to 
employ 'eteran wherever possible. To offset the loss of the r6,ooo 
veterans ' ho no longer were \ ith the industry since returning from 
wa r er ice the indu try had hired more than r6,ooo new employees 
' ·ho were veterans, bringing the total of eteran employees to 44,000. 

The I survey also h wed that of the 1,400 disabled veterans re­
employed, only six were unemplo ·able after they had been given 
pecial training and rehabili tation . 

At the end of orld i\ a r II, the U nited States had the most 
pO\\·erful military striking force the world has ever seen. The rmy 

BEECHCRAFT MODEL D18S 
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BUILDING LOCKHEED CONSTELLATIONS 

Air Forces, and Naval Aviation, drawing men from all walks of life, 
had developed them into the world 's best air soldiers through arduous 
programs of training and instruction. But with the capitulation of 
Japan, the veterans of the Army A ir Forces, nearly three million men 
and women, whose qualifications ranked with those of military aviation 
experts, seemed destined to be disbanded. In order to preserve this 
storehouse of aviation knowledge, and believing that these well-trained 

. men and women should have a voice in presenting to the American 
public the requirements for air power in order to safeguard the defense 
of the nation, the Air Force Association was organized, with the ap­
proval and cooperation of the Army Air Forces. James H. Doolittle, 
leader in 1942 of the first air attack on Tokyo, and later the command­
ing general of the 8th Air Force in Europe, headed the group of tem­
porary officers and directors of the Air Force Association. Nine of 
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the d irectors were former _ F officers and e\ en former enlisted men. 
The task of building an organization and attracting members occupied 
a large part of the efforts of the Air Force ssociation during I9-t6, 
and more than so,ooo fo rmer F men and women had joined the 

ociation by the end of the year, with a goal of 200 ooo by late 
ummer, 1947. 

\F e tablished ing organizations in each of the 48 tates and 
bartered a large number of local Squadrons in communities through­
ut the country . national program had among its several objectives 

the ed ucation of the men1bership and the public at large in the develop­
ment of a ir power, support and assistance in the e..xpansion of Reserve 
and National Guard training, promotion of youth interest in aviation, 
encouragement of aeronautical training in public and private school . 

ponsof hip of a medal to be awarded annually to the outstanding 
A ir ROTC senior student at each uni' ersit on tJle basis of scholar­
sh ip and leadership. 

ir Force A sociation squadron in addition to fm·thering the 

RYAN FR-r FIGHTER PRODUCTION 
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FA's national program, embarked upon 'igorous local programs, 
which included sponsorship of aeronautical c urse in high schools, 
sponsorship of model a ir meets, adoption of ir cout and other boys' 
g roups and provision of ed ucational material f r public consumption 
on mili tary an I civ ilian aerial ace mpli h111 nts. 

LUSCOMBE SILVA IRE 
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AIRPORTS AND AIRWAYS 

O ne Town of Every Four Has an irport-F irst Year of the ·c AA 
<ational Airport Plan-8oo Airports to Be Built or Improved­

Operations at Airport Postoffices-Low Cost of Small Air­
por t Lighting-Beginning of Radar Service-C A 

E xpand and I mproves the F ederal invays System. 

0 J UAR Y I , I947, the Civil Aeronautics dministration 
reported there were 4-490 airports and landing fields in the 

ni ted tates, I 015 of them lighted for night flying opera­
tions . bout one town of every four had an airport. There were 851 
Class 4 and ,... airports capable of use by the largest transports being 
built or planned fo r the near future. There were 485 Class 3 airports 
fo r p resent day transports, I,249 Class 2 airports for feeder line or 
private owner t ransports, I ,3g6 Class I airports for smaller type 
planes and 509 other fields below Class I standards. The nation's 
airports incl uded 1,929 commercial , 1,424 municipal, 201 CAA inter­
mediate and 936 others which included· Army, Navy, Civil Air Patrol, 
F ederal and private. T exas had more airports than any other State­
a total of 4I7. California ranked second with 356, Florida third with 
204, ew York fourth with Igg, Michigan fifth with I63 and Penn­
sylvania six th with I58. T exas was the only State with 100 lighted 
airports , Cal ifo rnia was second with 93· The complete table by States 
will be fo und in F lying Facts and Figures. 

The national airport plan was authorized by act of Congress in 
1946. I t contemplated the expenditure of $52o,ooo,ooo in F ederal 
funds over a seven-year period, but Congress actually appropriated 
about $48,ooo,ooo, with some indications that not all that amount 
would actually be available in 1947. The first year's program, an­
nounced by T. P . Wright, Administrator of Civil Aeronautics, in 
J anuary, 1947, called for construction or improvement of 8oo airports 
at an estimated cost to the Government of $33,8gg,265, with local or 
State government sponsors providing an additional $37,692,600. The 
F ederal expenditures included $26,676,466 from amounts apportioned 
among the States on the basis of area and population, as provided in 
the Federal A irport Act, plus $6,6go,849 assigned to 30 States from 
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a discretionary fund, and 53 I 950 from funds apportioned to Ala ka 
Hawaii and Puerto R ico. \fter ded ucting the 2,250,000 provided for 
planning, researcl1 and administrative expenses, there remained a 
balance of $8,850,733 for further a ll cation and c nt ingencies. 

The program announced earl · in 1947 covered only smaller air­
ports-Classes I, 2 and 3· The ct requ ired to submit to Con­
gress a list of proposed larger airports at least two months in advance 
of the fiscal year in which they \\ ere to receive funds ; and the C.-\ 
could not meet that requirement for the fiscal year 1947 becau e the 

ct had not become law two months before the tart of the fi cal year 
July I, I947· It was planned to have a proportionately larger part 
of the fund s for 1948 spent on Class 4 and larger airports to bring 
the program into balance. The 1947 program called fo r construction 
of 232 new Class I airports, the type suitable for personal flying ; 109 
nevv Class 2 airports, suitable fo r personal flying and local commercial 
service; 44 new Class 3 fields, suitable for use of smaller transport 
planes; and three new seaplane bases. Projects fo r improvement of 
certain existing airports included 82 Class r fields, 177 Class 2 and 
153 Class 3· The Federal expenditure for the improvement of existing 
and construction of new Class I airports was $6,539,795 ; fo r improve­
ment of existing and construction of new Class 2 airports $9,968,958; 
for improvement of existing and construction of new Class 3 airports 
$17,363,262. Total airport costs for both Federal Government and 
sponsors were broken down as follows, according to preliminary esti­
mates: $55,965,44·8 for the landing area program; $s,o87,8oo for 
buildings other than hangers; and $r0,538,6q for land. 

Typical of the 3 I airmail field postoffices operating in leading cities 
throughout the United States was that at National A irport, Washing­
ton , D. C. There thousands of pounds of incoming and outgoing air­
borne letters and parcels for delivery to and from every American 
State and possession, plus more than 500 of the principal for~ign cities 
across the world, were handled daily by a specially trained staff of 
airmail postal clerks. To speed the flight of these letters and postal 
parcels, scheduled mail planes were either landing or taking off from 
the airport on an average of every 4.0 to 5 minutes. An average of 
I ,ooo pounds of outgoing airmail an hour was cleared through the field 
postoffice during the daily rush. In August, I946, alone, more than 
264,000 pounds of domestic airmail, exclusive of foreign-bound matter, 
was dispatched from Washington, while during the peak months of war 
years the figure skyrocketed to 70o,ooo pounds. Officials also esti­
mated that 25,QOO individual pieces of registered mail were handled 
there weekly, vvhile the foreign mail amounted to I8,ooo pounds a 
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month. II t ld , the fie ld ffic handled an aYerage ;o,ooo pack­
age of letters a week. me Io,ooo pouche f incoming mail 
flowed through the fie ld station every week. The mail was funneled 
in and out of the airport continuou ly by a 1 ecial fleet of City Post 
Office trucks. 

Inside the field postoffice ' as a bulletin board listing the trip num­
ber arri\ al and departure of plane , and the gates through which they 
could be reached. In addition to permanent lot et up in the work­
r om for divid ing airmail b State and localitie a special section was 
maintained to speed along registered and foreign mail. indow serv­
ice ' as offered for the c nvenience of airport patrons mailing parcels 
on the spot. Like most of the other airmail field postoffices, the i\Tash­
ington division had outgrown its quarters. lthough only established 
in June, 1941, all its 4,615 square feet of space were jammed to capac­
ity. n appropriation had been made to construct a new field post­
office more than double the size of the old unit, but a scarcity of 
materials was holding up the project temporarily. It was to cover 
9,500 square feet of space. Even though cramped for space, the field 
postoffices of 1947 were far different from the first unit established at 

leveland November 17, 1927, with one clerk and more prestige than 
mail. The number of airmail stat ions had steadily_ increased until 
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r,or3 clerks were required to keep the letters and 1 a rcel moving on 
and off the planes. Stations were in operation at lbuquerque, . ri. · 
Atl anta, Ga. ; BiHings, Mont. ; Boston Mass. ; Buffalo, . Y . ; Che ·­
enne, Wyo:: Chicago, III. ; Cleveland; olumbus, 0. ; Dallas T ex.; 
Denver, Colo. ; Detroit, Mich.; Fort ·w orth , T ex.· Incl ianapoli , Incl.: 
Jacksonville, F la. ; Kansas City, f o. ; L s ngele ali f. ; Mem phi , 
Tenn.; Minneapolis, M inn.; ashv ill e, T enn. ; 1 ewark, . J. · iew 
Orleans, La. ; N ew York; Omaha, eb.; P hiladelphia, Pa. · P itt -
burgh, Pa. ; St. Louis, Mo.; a lt Lake ·ity U tah ; San Franci c , 
Calif. ; Seattle, Wash.; and Wa hington, D . . Two additi nal un it 
at Houston, T ex., and Cincin nati , 0., were to begin operation in 1947. 
bringing the total to 33· 

Small airports can be lighted fo r night flying at a c st of about 
$2,600, the CAA reported, on the basis of an experim ental in tallation 
at Aretz airport near Lafayette, Ind . It was made for the "study of 
effectiveness, original cost and maintenance problems by the E xperi ­
mental Station of the CAA. A two-color airport b undary mark r 

-light was developed," the report stated. " Results thus far how that 
the lights identify the airport fo r a pilot flying at 1 ooo feet fr m a 
distance of I 5 to r8 miles, and in an exceptional case, the lights have 
been seen from 30 miles away. O perating cost for cu.rr nt on tl 1e basis 
of the first 30 days amounts to about r 5 cents an hour. 

"Two colors for airport boundary lights were sugge ted originally 
by F. C. Breckinridge, light expert of the Bureau of tandards, and 
such a system has been in operation at Indianapolis municipal ai rport 
for three years. U nder direction of Mark Gilbert, C A lighting ex­
pert, certain revisions have been made in the original system to adapt 
it to small airports. Low original cost and low maintenance cost were 
important goals. \Nith Lawrence A retz, owner of the airport, super­
vising installation of the boundary and obstacle lights and an illumi­
nated wind cone, the entire cost for his field , measuring about r ,ooo 
by 2,850 feet, came to less than $2,600. By contract, this cost would 
be increased, Gilbert believes. The tubular lights, mounted in pairs 
parallel to the ground, show red on the side toward the airport, warn­
ing the pilot taking off that he must be in the air when he crosses the 
boundary; and green from the outside, showing him it is safe to land 
beyond the light. A new kind of gas tube light containing especially 
purified neon gas is used for the red light and a similar tube filled with 
argon gas provides the green light. The lights are mounted in front 
of reflectors in a unit covered by tempered plate glass impervious to 
extreme heat and cold changes. Each light is visible from ro degrees 
below the zenith, and through a horizontal angle of rso degrees . 
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E nough heat i generated b the tubes to keep the glass cover f ree of 
snow and ice. The units are expected to cost not more than 100 
each. By using ceramic electrodes in the tubes, it i possible to operate 
the lights at 750 ·olts instead of the r s ,ooo volts used at Indianapolis. 
This mater ia lly decreases maintenance costs, obviating short circuit 
caused by such things as spider web in the Indianapolis system. The 
lights are 20 times as bright as the neon tubes used in electric sign . 
Because most private flier do not operate in instrument weather, the 
usual spacing of 300 fee t fo r boundary lights "as increased to about 
goo feet at the Aretz field. \ 11, ith three lights on the short and four on 
the long sides of the rectangular field , the definition of the landing area 
is satisfactory. A few add itional lights would be necessary in odd­
shaped fields, or those shaped like aT or an L. The Aretz installation 
includes four 45-foot pole to carr) obstruction lights and a folding 
steel pole for the illuminated wind cone.' 

ew York City airports were to have radar services in 1947. The 
plan was described officially as fo ll ows: Plans are for "early installa­
tion of a large, hjgh-powered radar set on the grounds of Queens Col­
lege, three miles east of LaGuardia Airport. In an action initiated by 
the New York City Airport Authority, and with the fullest cooperation 
of the A rmy Air Forces All-Weather Flying Division, the Civil Aero­
nau6cs Administration and the Air Transport Associa6on, the radar, 
which has been in operation for developmental and experimental pur­
poses at A irborne Instruments Laboratory in Mineola, N . Y., will 
become available as soon as installation at the new site is completed 
a an a id for the CAA in direc6ng and controlling air traffic in the 

ew York area. Mounted on tv.ro roo-foot high steel towers, the 
M icrowave Early Warning (MEW) search radar and associated 
height finder originally developed by the Services for wartime use. 
is capable of "seeing" the aircraft flying in the New York area and 
approaching and leaving all the major airports therein, and indicating 
their exact position and altitude to ground-based operators and con­
trol personnel. With this exact knowledge of the position of each 
aircraft which is thereby made available·, more efficient traffic control 
,,·ith increased safety is anticipated. 

" This installation has been made possible only through the closest 
collaboration of the various organizations who are contributing ma­
teri el, manpower and finances. Credit must be given the New York 
City A irport Authority and the Department of Marine and Aviation 
of the City of New York, for its leadership in initiating the efforts 
to obtain the installation with its obvious benefits for the New York 
area. The Army Air Forces through its All-\iVeather Flying Division 
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is prO\ iding the costly radar equ ipment under bailment contract to 
A irborne Instrumel'l ts Laboratory, and will move the equipment from 
its present location to the Queens al lege ite. The City of ". 
York is p roviding the site and is a suming the costs of the necessary 
construction a t the ite. The Civil eronautics dministration, 
through its Technical Development ection and the ew York Re­
gional Office, will provide the nece sary operati nal and maintenance 
personnel, and will meet the operating costs. The Air Transport 
Association is contributing installation costs for the modifications to 
the equipment requ ired for the move and for further research toward 
increasing the usability of the radar gathered information. n addi­
tional contribution from thi s source has been the con iderable amount 
of research and developmental work already clone in adapting the 
equipment from military to civilian usage. A irborne Instruments 
Labo1·atory, the group which has done the developmental work and 
is to have direct charge over the work of relocat ing the equipment, 
is an affiliate of the AT A. 

"The radar itself, when seated on top of the two roo-foot towers, 
comprises an equipment which , rotating constantly, gives a picture 
of all aircraft, providing range and direction data from the radar's 
site, and a second equipment which can be directed at any particular 
segment of the circle to determine the altitude of planes in that seg­
ment. The rotating search unit can be adjusted to sweep the whole 
area, three, six or twelve times a minute, giving instantaneous indi­
cation on a radar scope of the position ( in range and azimuth ) of each 
aircraft at the moment it is in the path of the radar beam. The height 
finding unit can be rapidly aimed at any desired segment. The radar 
information is to be r elayed"from the Queens College si te to the CA 
Airways Control Center at LaGuardia Field , where the traffic control 
personnel will use the radar scope information to supplement the exist­
ing traffic control data." 

In an address before the Institute of the Aeronautical Sciences in 
O ctober, 1946, T. P. \i\fright, Administrator of Civil Aeronautics, 
gave a comprehensive report on the Federal A irways System. "We 
in the U nited States now have the best airways system in the world . 
We have more experience than any other nation in the development, 
establishment, maintenance and operation of an airways system. Other 
nations, notably Mexico, Canada and several other members of the 
British Commonwealth, have approved and adopted our system. . 

"Radio ranges and lights (the latter to a lesser extent though still 
important to many users) still are the backbone of the airways today. 
Low frequency ranges are spaced at about 200 miles along the 40,000 
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miles of aerial paths we maintain. The CAA leases 138,ooo miles of 
land lines for communications. It maintains 25 airway traffic control 
centers strategically placed about the country, and operates some 125 
airport t raffic control towers. \tVe find ourselves today with congested 
airports. nder present instrument conditions using low frequency 
equipment, our traffic controllers can bring in on one runway at most 
ro a ircraft an hour. If that airport does not have a parallel runway 
fo r u e in takeoff, this figure may be still further lowered. This is 
not enough. The ideal, of course, is to approximate good visibility 
conditions during instrument weather, and bring in 6o planes an hour 
safely . This still is not enough as "' e view the certain increase of 
scheduled flying. This then is possibly the major problem today. It is 
the subject of hard and continuous study and developll'lent by the CAA 
and others. Many solutions are suggested, some practical and some 
fantastic. It is our task to select and apply the best because ours also is 
the responsibility to see that there is no waste of funds. . 

"Air traffic control affects airport design and size and cost. In 
times of congestion under instrument conditions, there are today, 
actually, only a few apparent solutions. We might restrict our major 
ai rports to scheduled air transport. That in turn might imply that the 
scheduled carriers ought to consider owning their own e..'<clusive fields. 

BOEING ARMY L-151\ 
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\ e might designate several airports properly separated a t big ci ties 
and assign incoming plan~s to spread the traffic . T hat would mean 
each airline would have to maintain cn ·icc crews for plane and fa­
cilities for passengers at several termi nal , an exp nsive procedure. 
O r, we might build our airports s big that we coul d u c a compre­
hensive system of parallel r tangential run ways. till another solu­
tion would be the design of aircraft with landing and takeoff character­
istics so much improved that it would a ffect our whole traffic-handling 
problem. The problems are difficult an I possibili ties of corrective 
measures many, but continued development and pain tak ing tudy wi ll 
discover the proper solutions. But one important device which will 
help answer the demand fo r a system of landing by in truments in bad 
weather is now. ready for use at many locations. I refer t the 
instrument landing system. It has had wide acceptance in principle 
and will get substan tial use in schedul ed air transp rt in T9-+7· 
The Provisional International ivil vmt10n rgani nt ion tandard 
Committee in its recommendations for standards and practices r c­
ommended the adoption of the SCS-sr or similar type of in trument 
landing system. The SCS-5 I developed during the war is the portable 
version of the CAA system. The CAA instrument landing system i 
no suddenly developed device. As far back as 1928 when aeronautical 
radio as a whole was relatively undeveloped, a series of studies were 
undertaken in the Department of Commerce by its Aeronautics Branch 
and the Bureau of Standards. As a result, a 3-element system was 
originated which consisted of localizer radio beams thrown out in a 
verti cal plane down the central line of the runway; a gli de path plane at 
about 2~ degrees to the horizontal which give the pilot the correct 
angle of descent and which intersects the localizer to form a proper 
pathway in the air ; and marker beacons which by flashing lights on 
an instrument panel in front of the pilot show the distances from the 
touch down point. The process of flying the system is simplified fo r the 
pilot by the use of an instrument consisting of two pointer needles ac­
tuated by signars from the localizer and glide path beams showing him 
his relation to the on course path. Supplementary aids associated with 
it are automatic direction finder stations and approach light lanes, the 
former as an aid in accuracy of flying approach procedures, and the 
latter as a means for assuring early visual contact with the ground. 

"We expect to have approximately 52 of these instrument landing 
systems in operation by 1947, and the airlines are proceeding with 
their training of pilots and equipping of planes to use this aid to bad 
weather landing. The CAA is confident that this system will contrib­
ute substantially to safe handling of planes in instrument conditions 

• 
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and that, when the pilot s skill and technique have been developed, will 
make it pos ible in bad weather to land in the order of 30 planes an 
hour. In its final form, it is contemplated that the system will be 
hooked up with the auto pilot, further increasing its effectiveness, thus 
mahng automatic in trument approach, ·and possibly eventually in-
trument landing pos ible. 

·In addition to the instrument landing S) stems installed at civil 
airport , there are about 27 milita1·y installations which will be avail­
abl fo r u e by an) pilot in an emergency. Thus, the airway will have 
more than 75 instrument landing systems available for use by 1947. 
The airlines planned to have all the scheduled transport planes 
equipped wi th in truments n ce ary to utili ze this bad weather flying 
a id by 19-l-7· I ractically all airline planes already are equipped with 
localizer and marker beacon r ceivers and most are equipped with 
racks for the glide path receiver an<;! with glide path receiver antennas. 
1 hus all that remains to complete the installation of the airborne instru­
ment landing equipment is the placing of the glide path receivers to their 
racks in the planes and connecting them to the instrument panel. The 
Radio Technical ommission for eronautics recently conducted tests 
at Tew Yo rk, u ing the localizer ma rker beacons and compass locator 
stations only. s a r suit of the e tests, ' e are confident that we can 
bring in a plane in safety every three or four minutes . This timing will 
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be further improved possibly to two or three minute intervals when 
using the glide path in addition. We are interested also, though pos ibly 
to a lesser extent, in lowering the ceilings for scheduled airline operation 
and thus improving frequency of schedules made good. A reduction 
of ceiling minimums from soo to 200 feet, with commensurate reduc­
tion in visibility requirements, with equal safety is our first objective. 
This will contribute materially to schedule regularity as the number 
of unflyable days per year at most airports will be reduced from six 
or seven per cent to one or hvo per cent. We are going ahead on radar 
as rapidly as money, personnel and equipment are available. The 
Army is lending the CAA three of the newest Ground Controlled Ap­
proach radar systems, which we will install and operate at LaGuardia, 
Washington National and Chicago airports. The war-developed GCA 
required five or more operators with commensurately large operating 
cost if the system were to be generally applied to our civil airways. 
The manufacturer of the latest type hopes so to reduce requirements 
of operating personnel as to make wider application practicable. The 
CAA, however, would not be justified at present in proceeding more 
rapidly than the above program indicates until further service tests 
point more positively to the next appropriate step. 

"Of great importance is the transition now under way from the 
low frequencies of our present range system to very high frequency. 
Started early in the war, here again installation was interrupted. 
We are going forward now with the equipping of nine complete 
airways with four-course aural-visual ranges in the II2-II8 me 
band. One has been in successful use since early in 1946, and others 
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are approaching completi on. ( hie£ advantage of these ranges is that 
they a re ub tantially tatic free. thu they are available ' hen most 
needed. T he developrnent illu trate one f our problems, '' hich will 
be understandable to any ne engaged in development work. Right in 
the midst of our changeover program LF to HF) our engineers 
found an improvement. They had reached the point in their develop­
ment of the omni-directiona l range principle where the durability and 
practicability of its u e in tead of the four-cour e, aural-visual \vas 
indicated . Thi turned out well ho\\·e, er, because the change from 

ne to the other proved to be relatively imple and ine.--..cpensive. 
a r ult all these H F range will be omni-directional when the na­
ti nwide system i completed. These \ HF omni ranges are for short 
d i tance u e, usually over the !an_d. ~or long, over-v ater hops, a high­
powered low frequency omm-dtrec_honal range has been developed. 
It also "'ill serve over desert and J~ngle are_as, where it is not pos­
sible to build the many HF range sttes reqmred, one eac11 100 mil 

ar developed Loran is the current standarq. for Iono- rano-e 
0 

e~. 
. Al h . 1 U . o o vet -water operatiOns. so over t e contmenta mted States , 'e .

11 Thi 'II b f J \ WI have a long range system. . s WI e or use by airplanes makin 
long ftigi:ts, usually o? ~reat. ctrcle co~rses, and_ at high altitudes. I~ 
will constst of IS omm-dtrecttona1 ranges, operating on lov• fr 

. . • equency and u mg about 40 ktlowatt power. The e IS· to be u ed . 
as 1 any 
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omni-directional range, will cover the United States, parts of Canada 
and Mexico and large coastal areas of both oceans by a grid. A pilot 
can take bearings on at least two anywhere in the country, thus ob­
taining a fix. 

" Certainly in the future are several important developments in 
radar. We received $8o,ooo for radio and radar work in our last 
year's budget! This year we have about $r8o,ooo. For next year, we 
have asked for five times that much, all insignificant when compared 
to requirements as measured by funds expended for such purposes 
during the war. Our job, however, is to translate the remarkable 
achievements of the military in the use of radar during the war to 
civilian use, to make it practicable as a civilian airways aid . Many 
other airway aids are under development at our experimental station 
at Indianapolis. · 

"Instrument landing probably is the most important, and we are 
continuing to develop the CAA three-element system. One important 
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improvement of the instrument landing system now under develop­
ment and previously mentioned is the completion of work for auto­
matic in trument landing through a hook-up with the automatic pilot. 
\\ e are doing this a t Indianapolis· the Army is working along similar 
line : and the perry G roscope Company is developing a system that 
contemplates doing the same thing but utilizing micro-wave frequen­
cies. The e are very promising developments which offer great hope 
for even safer, more frequent and better e..xecuted landings in instru­
ment weather. 

" I ha e referred previously to the marker beacons and the radio 
ranges which provide fixes for the pilot. We have under development 
a distance measuring device which wi ll tell the pilot his distance from 
a ground station, and will make possib.Je the removal of the marker 
beacon along the range courses, thus relieving us of the mainte­
nance problem vvhich the operation of these markers entails. This 
equipment in the plane will be light and inexpensive, and will give 
the pi lot a direct indication of his distance in miles from the beacon 
on the airport to which he is flying. Thus, through the use of this 
d istance indicator in conjunction with the azimuth information pro­
vided by one omni-directional range signal, he will be able continu­
ously to establish a fix anywhere within receiving distance of the 
ground station. 

" In another project, we are studying individual lights of miscel­
laneous kinds and uses. One of these is a 30,ooo,ooo candlepower 
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light which emits flashes very briefly and with such intensity that even 
in daylight and a t long distance a pilot is guided to an ai rport. n­
other is a neon tube showing red on the inside and g reen on the out­
side to mark the boundary of an airport. A nother ystem aims at an 
improvement over previous methods of marking the boundary of run­
ways; and still another is a n extension light fo r marking runway 
boundaries in deep snow. We plan, then, on the u e of VHF omni­
directional ranges supplemented by the distance indicator fo r com­
paratively short flights on and off the airways ; high powered low 
f requency omni-directional ranges fo r long g reat circle high altitude 
flights ; and CAA instrument landing system supplemented by GC -
radar at la rge ai rport terminals ; these we ''ill supplement with other 
a ids as they a re developed and proved to be suitable. Search radar 
is planned for important traffic control tO\·vers." 
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FEDERAL AGENCIES IN AVIATION 

iVork of the ational dvisory Committee for_ eronautics-National 
Bureau of Standards-The Fish and \ ildlife Service- -. S. Forest 

ervice-Offi.ce of Foreign Liquidation Commissioner-_ viation 
Division, Department of State - Federal Communications 

Commission- . . \i\leather Bureau. 

M Y of the non-milita ry agencies of the Federal Govemment 
increased their aviation acth ities after the war, while those 
which had participated in the war effort found their work un­

diminished. Their activities are described in the following pages, with 
the e..-xception of the Civil eronautics dministration and the Civil 

eronautics Board, the various accomplishments of which are found 
in other chapters. 

National Advisory Committee for Aeronautics 

The ational Advisory Committee for Aeronautics is a group of 
r 5 men appointed by the President, serving without compensation and 
selected for their responsibility and leadership in the aeronautical prog­
ress of the nation through their special knowledge of research needs. 
Chairman of the Committee is Dr. Jerome C. Hunsaker, Massachusetts 
Institute of Technology. Vice-Chairman is Dr. T. P. \1\Tright, Adminis­
trator of Civil Aeronautics. The remaining members of the Committee 
are: General Carl Spaatz, Commanding General, Army Air Forces ; 
Vice Admiral A . Vv. Radford, Deputy Chief of Naval Operations 
(Ai r ) , U .S. Navy; Rear Admiral L. C. Stevens, Assistant Chief, 
Bureau of Aeronautics, U. S. Navy; Dr. Vannevar Bush, Director, 
Joint Research and Development Board; 1\ilr. VV. A. M. Burden, As­
sistant Secretary of Commer'ce ; Dr. E. U. Condon, Director, National 
Bureau of Standards; Dr. Alexander VV etmore, Secretary, Smithso­
nian Institution; Dr. Francis vV. Reichelderfer, Chief, U. S. \i\Teather 
Bureau; Mr. Arthur Raymond, Vice President-Engineering, Douglas 
A ircraft Co.; Mr. Ronald M. Hazen, Chief Engineering, Allison Divi­
sion, General Motors Corp.; Mr. VVilliam Littlewood, Vice President­
Engineering, American Airlines and Orville \iVright, Dayton, 0. 

In addition, the main Committee is assisted by eight Technical 
149 
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Committees and r8 Subcommittees comprising more than 250 of the 
nation 's outstanding aeronautical authorities from government, the 
military services, the aircraft industry and the airlines. 

Dr. George W. Lewis serves as Director of Aeronautical Research . 
a position he has held ably and with distinction for more than 25 years. 
The Executive Secretary of the NACA is Mr. J ohn F . V ictory, a posi ­
tion he has held since the first meeting of the Committee in 1915. 

The Langley Memorial Aeronautical Laboratory is under the di­
rection of Dr. H . J. E . Reid; the Aircraft Engine Research Lar ··atory 
is administered by Mr. Edward R. Sharp and the Ames Aero .. J.utical 
Laboratory by Mr. Smith]. DeFrance. 

The conversion of the N ACA from its role of basic research to 
applied military research during the war aimed at the improvement of 
performance of existing military aircraft curtailed .basic re earch with 
the result that substantially all of the reservoir of aeronautical knowl­
edge accumulated during the peace years was exhausted at a time \vhen 
new research findings were forced to slow to a trickle. In addition. 
the introduction of jet propulsion and the increase in airplane speeds to 
well over 6oo miles per hour, the entrance to the transonic zone, in ­
troduced a whole new world of scientific problems demanding solu­
tion. The year following V-J Day witnessed the completion of the 
wartime applied research projects of the Army and Navy and a return 
by the NACA to its basic research role. 

The demands of national defense, the safety and comfort of aerial 
transportation and the reliability of the lightplane require accelerated 
research on fundamental problems. The N ACA is currently engaged 
in penetrating the new, unknown frontier of sonic speed while con­
currently broadening its. basic knowledge of existing aeronautical 
problems. The promise of really high speed flight for the transporta­
tion of peoples and goods in increasing the tempo of the world's social 
and economic life and the necessity for the rapid development of 
guided missiles and supersonic combat aircraft for the preservation of 
the peace _demands an energetic and skillful attack on the problems 
posed by this new era in aviation. The National Advisory Committee 
for Aeronau!ics is executing this program with the vision and fore-

• sight created by its 32-year-old history and with the tools and man­
power that a wise Congress has provided. America must lead in the 
air and NACA research assui es this nation's possession of the funda­
mental aeronautical knowledge required for attaining this goal. 

National Bureau of Standards 

The work of the National Bureau of Standards in research, test 
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development and testing in the field of aeronautics was largely in co­
operation with the Bureau of eronautics, avy Department; rmy 
A ir F orces; the ational Advisory Committee for A eronautics ; and 
the Civi l eronautics Administration. Broadly, the field of work 
covered selected problems and investigations in metallurgy, in aero­
dynamics, and on aircraft and meteorological instruments, aircraft 
power plants, lubricants, fuels, radio communications, aircraft and air­
port lighting, electroplating, structures, and on materials, such as 
te..xtile rubber and ceramics. M uch of the field of work of the Bureau 
in physics and chemistry was of interest directly or indirectly to aero­
na utic ngineers and scientists. Studies of wind-tunnel turbulence and 
of flow in boundary layers continued in cooperation with the r , C . 
Investigations in tl1e field of low turbulence showed that damping 
screens are an effective and practical means of decreasing wind-tunnel 
turbulence. The pressure drop through damping screens resulted in 
some power loss, but this disadvantage could be minimized by using 
a number of screens of low pressure drop in series, and by placing the 

B-29 JET-ASSISTED TAKE-OFF 



• 

T HE AIR RAFT YEAR BOOK 

screen in the section of the tunnel where the 1 eed ' a a mi nimum. 
\\ hen screens were fi ne a1i d uniform, the turbu lence could be reduced 
to levels so low that tunnel noises were a igni fi cant part of the r -
maining di sturbance . 

S tudies of boundary-layer phenomena at low tu rbulence on a thin 
fla t plate, para llel to the wind direction, resul ted in el i covery of lami­
nar boundary-Ia) er oscillations and the complete confi rmation of the 
T ollmien- chlichting stabil it) theory. T he o cillations resulted from 
selective ampli fi cation of small random el i tu rbances by the boundary 
layer , and were an important phenomenon in connection with the 
preservation of laminar flow. O scillations were the primary cause o( 
t ransition to turbulent flow when the stream turbul ence was Jess than 
0.1 per cent and when lamina r separation was absent. 

Fundamental studies of the turbulent boundary layer had been in 
progress for some time, with particular emphasis on turbulent separa­
tion. By working with a thick boundary layer and special hot-wire 
anemometers, it was possible to measure the distribution of turbulent 
intensities and turbulent shearing stress. Such data contributed to an 
understanding of the processes going on within a turbulent boundary 
layer, and, it '<vas believed, would eventually lead to an understanding 
of the characteristic behavior of the layer. 

Wartime experiments at the Bureau of Standards, followed by full­
scale tests at the Naval A ir Material Center in Philadelphia, demon­
strated the feasibility of using liquid oxygen to increase aircraft engine 
power at altitude. D uring the war, fundamental studies of gaseous 
combustion were suspended in favor of work for the Navy on com­
bustion chamber design and performance, combustion efficiency and 
fuels for gas turbines and jet-propelled devices . The Navy work was 
being continued with added emphasis on fundamental aspects, and the 
investigation of basic combustion phenomena was to be resumed in 
1947. A n improved thermocouple pyrometer 'was developed for in­
dicating the temperature of hot gases in gas turbines. By means of 
a covering of silver, the radiation loss from the thermocouple was re­
duced to a few degrees. However, both shielded and bare junctions of 
adequate mechanical strength responded too slowly to changes in 
temperature for application to the control of gas turbines, and means 
of reducing the time lag were being investigated. A study of tem­
per§lture sensing and control devices fo r j et engines was undertaken 
for the A rmy Air Forces. • 

A flow bench was developed for testing the air and fuel sides of 
aircraft carburetors simultaneously without use of large blowers. This 
altitude test bench showed the performance of the completely "assem-
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bled carburetor, including those parts required to compensate for the 
lower pressure prevailing at altitude, and hence had many advantages 
over the type of flow bench in common use. Determinations of the 
flow characteristics of I6 engine-driven aircraft fuel pumps, operating 
on both volatile and non-volatile fuels , "ere completed. The results 
included basic data from which the performance, at any altitude and 
on any fuel of known properties, could be calculated. Improved 
methods of testing aircraft booster pumps were being studied. n 
emergency remedy for the excessively rapid wear of aircraft generator 
brushes at high altitudes, encountered early in the war, was provided 
by the use of chemically impregnated brushes. In 1943 the Bureau 
undertook a further study of the problem, measuring friction and wear 
in the laboratory under various controlled operating conditions. Of 
the factors thus far investigated, commutator cooling was most ef­
fective in reducing the wear of non-impregnated brushes under high- · 
altitude conditions. In connection with spark plugs for jet engines, the 
sparking voltages of various types of spark gap were measured in sqll 
and moving air at several pressures. In connection with the igni­
tion requirements of high-output reciprocating engines, measurements 
were made on experimental spark plugs having smiace-type gaps to 
determine the effect of electrode materials and configurations on spark­
ing voltage as a function of pressure. The effect of circuit constants 
on the voltages _produced by a conventional aircraft-engine ignition 
circuit incorporating a series gap was also investigated . 

Extensive tension and compression tests were made of several high 
strength aluminum alloy sheet materials, and the results were prepared 
in the form of charts convenient for use. The charts contained cunres 
of stress versus strain, strain deviation, tangent modulus and com­
bined modulus in compression, local elongation and elongation versus 
gage length in tension. Sheet stringer panels with closed section 
stringers were tested to arrive at empirical formulas for estimating 
their strength. The instability of open section stringers attached to 
sheet was studied both theoretically and experimentally. A theoretical 
and experimental study of the plastic bending of beams was completed . 
Extensive experimental and analytical studies were made of the re­
inforcement around circular holes in order to seek a rational solution 
of this difficult 'problem. A long range program of analysis and tests 
of semimonocoque structures was started for the Navy in cooperation 
with the Massachusetts Institute of Technology. A method of deter­
mining influence coefficients of wings with sweep-back and with large 
cut-outs was worked out for that program. The method was to be 
checked by static and dynamic tests on model wing beanis. The prob-
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lem of landing impact of large airplanes was studi ed analytically and 
by means of drop tests of fl exible models. The program of fatigue 
tests was continued with axial fatigue tests of r iveted join ts of the new 
high strength aluminwn alloys, tests to determine the effect of 
mean stre s on fatigue life of specimens with a controlled stress con­
centration, and fl exural fatigue test of wing beams. nstruct ion 
was started on a machine for applying alternating loads of variable 
amplitude to fatigue specimens. An exten ive program of performance 
tests of wire strain gages of types used by the aircraft industry in 
large quantities was completed for the AC . The work on wire 
strain gages was going on with a more detailed study of fundamental 
properties such as zero shift. pparatus was built for calibrating ac­
celerometers under sinusoidal, pulse, and steady accelerations. An 
accelerometer of the vacuum tube type was developed and submitted 
for trial by several flight research laborato ri es. A crash dynamometer 
was developed. 

Exposure tests of aircraft metals in sheet form and built-up struc­
tures (wings) were continued. The tests covered commercial alumi­
num and magnesium alloys and aluminum alloy, magnesium alloy and 
corrosion resistant steel wings under conditions of continuous expo­
sure in a marine a tmosphere, and in atmospheric exposure with inter­
mittent wetting with sea water at high tide. A testing program of 
newly developed anodic coatings for magnesium alloys was started. 
report on the results of marine exposure tests of corrosion resistant 
steel sheets was published as a NACA technical note. Stress corro­
sion tests were conducted on high strength ·aluminum alloys and on 
wrought magnesium alloys. Specimens were tested in corrosive media 
in the laboratory and in the weather in metropolitan and marine at­
mospheres. Weather specimens were stressed in tension and by bow­
ing . The effects of chromium plating on the mechanical properties of 
S AE x 41 30 steel heat-treated to a tensile strength of 18o,ooo lb/in:! 
were being determined. 

The effect of variations in composition and heat treatment upon 
the resistance of austenitic stainless steels ( I8o/o Cr 8% Ni) to inter­
granular embrittlement was studied . Results obtained to elate indi­
cated that variations in carbon content within the ranges normally en­
countered commercially were relatively unimportant, provided that 
the ratio of the stabilizing element (columbium or titanium) to carbon 
was sufficiently high. The ratios required in order to assure immunity 
to intergranular attack depended upon the heat treatment. Deter­
minations of the linear thermal expansion of rolled aluminum alloys 
aged at various temperatures were completed. for the N ACA in an in-
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vestigation of the physical properites of these alloys at elevated tem­
peratures. 

The only completely automatic guided missile to see combat service 
in \ i\T orld ar II ''as the Bat. Like its namesake, the Bat sent out 
signals anq then guided itself to its victim by the returning echoes. 

nder the joint sponsorship of the ational Defense Research Com­
mi ttee and the Navy Bureau of Ordnance, the Bat was developed at 
the ational Bureau of Standards ·with the cooperation of the ilassa­
chusetts Institute of Technology and the Bell Telephone Laboratories. 
The basic mi sile ''as a glider of unconventional design in which all 
control was obtained through elevons on the trailing edges of the 
sweptback wing. T here was no rudder control. P rimarily guidance of 
the flight \ as attained by gy ro control. The radar-homing nose func­
t ioned to correct any e' asive tactics the target might attempt after the 
Bat was launched. Thi it accomplished by deriving and developing 
a correction signal from comparison of the echo strength of opposite 
quadrants. S ince the Bat constantly corrected itself during the flight, 
the pilot was free to leave the target area as soon as the missile was 
launched. A t no time was he required to come within effective anti-
a ircraft range. . 

Contt:ol force indicators of the remote indicating type were de­
signed and constructed for use in flight testing. A portable anemome­
ter of low range and high sensitivity consisted of a propeller and a 
magnetic tachometer. Oxygen apparatus for aircraft personnel, par­
ticularly for utilizing liquid oxygen, was being developed. Instrument 
tests and computations were made incidental to determining the alti­
tude in flights made by the Army ir Forces in 1946 to establish new 
world records. The evaluation of experimental lubricants for aircraft 
instruments continued. with the perfect lubricant still to be obtained. 

D ur ing the war the Bureau of Standards developed a material for 
determination of carbon monoxide and a simple method of applying 
it , sensitive enough to determine quickly any quantity of the gas of 
physiological significance. A preliminary report on the preparation 
and use of the material was published. 

A quick and sensitive method for measuring water vapor was de­
veloped for particular application to aviators' oxygen. By its use it 
was practicable to determine compliance with the Army-Navy speci­
fication of 0.02 mg. of water vapor per liter of oxygen at the rate of 
more than one cylinder per minute and without using enough oxygen 
to visibly affect the reading of an ordinary pressure gage attached_ to 
the oxygen cylinder. 

The experimental investigation of plastics for use in aircraft could 
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U. . Army photo 
ROBOMBS LAUNCHED FROM PLANES 

be classified under four headings, namely coatings, adhesives, investi­
gation of effects of variations in laminating techniques, and evalua­
tion of the properties of plastic laminates. The work on coatings in­
volved development of new and improved airplane dopes for covering 

. fabric, improvement of aircraft lacquers, development of fire-resistant 
finishes for fabric-cov ered aircraft, investigation of fungicides for 
doped fabrics, and investigation of the interrelationship between plasti­
cizers and polymers used in formulating aircraft coatings. Investiga­
tions were under way to determine the nature of adhesion to obtain 
basic data needed for the development of improved adhesives suitable 
for use on aircraft. Test methods used for evaluating adhesives and 
the properties of various basic adherend-adhesive combinations were 
also evaluated in the laboratory. The effect of variables in reinforce­
ment construction and fabrication technique on the properties of lami­
nated plastics was being investigated. Glass fabrics and thermosetting 
resins were used. The ultimate objective was to produce 'laminates 
with uniformly high strength. 

The tensile, compressive, flexural and impact properties of a group 
of typical high-strength plastic laminates were evaluated over the 
temperature range -70°I' . to 200°F. Methods for measuring the 
shear properties of laminates were developed, modified and evaluated. 
Data were obtained on the shear properties of plastic laminates. The 
effects of accelerated service tests, used by various laboratories for 
simulated aircraft exposure conditions, on various typical plastic lami­
nates were investigated. The tests included various combinations of 
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high and low temperatures, high and lo' relative humidities and im­
mersion in organic liquids typical of those found in ai rcraft fuels. The 
relation between the strength properties of standard molded plastic 
test specimens and the strength of specimens cut from typical mold­
ings and the effects of postforming on the properties of phenolic lami­
nates 'vvere investigated . 

The Fish and Wildlife Service 

Through g reater u e o( airplane and aerial photography during 
the 1947 n1idwinter inventory of wild duck and geese, the Fish and 

ildlife Service of the . S. Department of the Interior achieved a 
more complete coverage of the duck wintering areas than has been 
possible in previous inventor ies. T his im en tory, made annually as a 
part of the Service's efforts to keep advised of the status of migra­
tory waterfowl, supplied an accurate measure of trends in the "ater­
fowl populations, which data are essential fo r the formulation of the 
annual waterfowl hunting regulations. The 13th annual inventor) , 
made between January 7 and 17, 1947, '~ as planned on a more e.-<­
tensive basis than ever before, so that the Service might obtain the 
most accurate possible counts of duck concentration. Instead of being 
nation-wide as in former years, it ''as continent-wide and included 
Mexico, Central America, Iaska, and Canada in addition to the 

ni ted States. For years it has been almost guesswork as to the num­
ber of waterfowl wintering to the south of the U nited States, but with 
plane coverage of the important wintering areas in Mexico, Guate­
mala , Honduras, Salvador, N icaragua Costa Rica, and P anan1a will 
come a more complete understanding of our continental watetiO\\ 1 
populations. More than 1,ooo observers cooperated wrth the Service 
in making the inventory. T hey included State and Federal conserva­
tion officers, wildlife technicians, ornithologists and other field men 
selected for their qualifications and interest in waterfowl survey work. 
T he A rmy, Navy, Coast Guard , several State conservatiof\ depart­
ments, and private planes were used ·through the cooperation of those 
agencies, in addition to the Service's recently acquired planes. 

T he Service has found that the airplane fit s almost perfectly into 
waterfowl management investigations. It was an ideal tool for wild­
life researchers to use in prying into the habits, requirements and 
migrations of wateliowl. Plans were being made in the Division of 
\tVildlife Research for using planes for everything from appraising 
duck and goose populations on the breeding grounds in Canada and 
Alaska each year to obtaining an annual trend in the number of musk­
rat lodges on wildlife sanctLiary and refuge areas. Increasing cover-
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age and value of the winter inventory of waterfowl was only one of 
the uses to which planes were being put in waterfowl management 
research. 

T wo flyway biologists had planes to assist them in keeping better 
tab on the ducks and geese throughout the yea r on their fl yways. The 
planes permitted the biologists to migrate with the v.aterfow l and fol ­
low population trends more closely. On the breed ing grounds the 
planes permitted new census methods which could be applied over 
extensive a reas . During the Fall migrations the fl yway biologists used 
the planes to follow the birds and locate thei r concentration areas, and 
they provided a better understand ing of the shi fts in waterfowl popula­
tions. 

In western S tates where botulism, or duck sickness, frequently 
takes a heavy toll of waterfowl in out-of-the-way habitats, planes were 
used by research men to locate the a reas and t-o obtain a concept of the 
losses. O ne such area a t the north end of Great alt Lake in tah 
was located, and determined to have lost so,ooo ducks in less than a 
week. 

The planes also permitted biologists to spot sections of rivers, lakes 
and marshes where Canada geese nested, and to obtain in formation on 
production through counts of nesting birds and broods. Later in the 
Spring, the brooding and rearing concentrations could be located and 
thus much time saved in locating the traps for banding the wild birds. 
O ther uses to which planes were to be put by the men engaged in water­
fowl management investigations included flying in supplies and equip­
ment to workers banding ducks and geese in isolated areas; obtaining 
data on extent and effect of drought conditions in drying nesting pot­
holes and sloughs of breeding grounds ; through use of pontoon planes, 
getting to isolated waterfowl areas to examine them afoot and de­
termine breeding potentials, nesting requirements, and hatching suc­
cess ; and appraising accuracy of g round counts of waterfowl through­
use of aerial photographers. 

Several other Divisions of the Service found airplanes most useful. 
. The Division of Wildlife Refuges had in service two planes acquired 

from the War Assets Administration. One was a Stinson L-5 based 
at the Lower Souris National Wildlife Refuge in North Dakota and 
the other was a twin-engined Grumman-W idgeon amphibian based 
at the Everglades National Wildlife Refuge in Florida. The Stinson 
plane was used for making waterfowl observations on the refuges in 
North and South Dakota, Nebraska and Minnesota; for checking the 
condition of water-control structures ; for law enforcement patrol ; for 
big game population checks; to facilitate studies of refuge conditions 
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incident to the development or revision of management plans, and for 
making muskrat house counts to determine the take of rats that could 
be safely authorized fo r the trapping season. Much time was saved 
and areas otherwise practically inaccessible were covered by the plane 
in making waterfowl nesting studies, refuge population counts and 
muskrat house counts. For example, in the case of muskrat house 
counts, the ground time required to make a census varied from 3 to 9 
man-hours an acre, whereas the 6g,ooo-acre Mud Lake Refuge rat­
hou e count was completed in 3 hours and 35 minutes flying time. 
The Grumman-Widgeon was used in flyway studies of bird wintering 
concentration in Mexico and Central America, and later flew to iiami 
fo r use in patrolling the large and inaccessible Everglades National 

ildlife Refuge and adjacent coastal islands and keys, for wildlife 
law enforcement patrol, wildl ife population shtdies, and to facilitate 
the preparation of development and management plans. 

During the last 6 months of 1946, the Division of Predator and 
R odent Control acquired 4 planes from the War Assets Administra­
tion, a Piper Cruiser, stationed at Boise, Idaho ; another Piper Cruiser, 
stationed at Denver, . Colo.; a Howard, stationed at Boise; and a 
Cessna stationed at Denver. In addition, 8 other planes were used 
on predator control. In Montana• 4 Cubs and Stinsons were under 
contract to be flo wn in the Ft. Peck and Beaverhead areas. In Utah 
another plane was under similar contract. A t Elko, Nev., a Piper Cub 
owned by evada Grazing D1strict o. I had been leased to the Serv­
ice for control operations in E lko County; in Oregon a Piper Cruiser 
was used from time to time on a mileage basis ; and in orth Dakota, 
a Piper v. as operated for the Service occasionally. \ iVith those planes 

....... 
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the Service operated coyote control in Oregon, Nevada tah, Idaho 
Montana, olOJ-ado, \ 1\ yom ing and orth Dakota_ The planes were 
used for placing poison stations and fo r pursuing and shooting predatory 
animals. P lans for future coyote control with airplanes were depend­
ent upon resul ts in I9-i-7 · J uclging by past experience, the result 
would be good, and requests f r expansion of the work promi eel t 
be numerous. 

In Alaska, to enfo rce the provi ions of the game Ia\\ , the Divi­
sion of ·rame Management had 3 planes ba eel at Fairbank , 2 at 
Anchorage, and one at Ketchikan. They were used on game and fur 
patrols, being operated on fl oats in southeastern Alaska, and on floats 
and wheels in interior Alaska in the Summer and on skis in W inter. 
The fleet of 6 airplanes was increased to 8 early in 1947. Patrol by 
airplane in A laska was a con tant requirement becau e _ laskans were 
among the most airminded persons in the world_ T rappers flew to 
their trapping g rounds by plane and many of them actually worked 
and ran their traplines by means of privately-owned planes. Rigid 
patrol was required to prevent the use of airplanes in hunting clown 
and killing the la rge game herds of A laska, which could only result 
in the decimation and virtual exterminati on of that valuable wildlife 
resource_ Those game and fur patrols were made throughout the 
length and breadth of the vast territory embracing about 590,000 
square mil es and 26,ooo miles of coastline_ In connection with the 
work of protecting and conserving the valuable commercial fisheries 
of Alaska, the Service's Division of Alaska Fisheries operated 3 air­
planes in the Territory. A N oorduyn Norseman was based at An­
chorage, a Waco in B ristol Bay, and a Stinson was operated out of 
Juneau. A Republic Seabee was scheduled for delivery in 1947, and 
plans were initiated to acquire a Grumman Goose from the War 
Assets A dministration_ 

Aircraft for patrol purposes proved effective in discouraging 1llegal 
fi shing operations and in apprehending violators of the Alaska com­
mercial fishery regulations. Equipped to land on water, the planes 
served as an important adjunct to the surface fleet in patrolling ap­
proximately 2o,ooo miles of Alaska's coastline. Fishermen operating 
during closed seasons or in closed waters were readily detected from 
the air by law enforcement personnel of the Service. The value of air­
planes as a means of enforcing the Alaska fishery regulations was em­
phasized from the results of a 3-cfay patrol assignment by a Service pilot 
in southeastern Alaska_ During that time he apprehended ro vessels 
engaged in illegal fishing operations. All those violation cases were 
successfully prosecuted, and fines amounting to $4,725 were assessed 
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by the U . ommissioner. The fisheries of Alaska are its most 
valuable resource and the basis of its chief industry. It '·as antici­
pated that airplanes would play an increasingly important role in the 
coming years in preventing the depletion of the salmon and other 
fisheries of the Territory. 

Aircraft were utilized by the Division of Fishery Biology in its 
. Ia ka F ishery Investigations. They pro\ ided transportation of per-
anne!, equipment and operating supplies to remote working areas, 

and permitted collection of material from places otherwise inacces­
sible. Regular observations of spawning salmon populations were 
made in some areas in whkh both relative number of spawners and 
relative distribution over the grounds were determined. Aerial photo­
graphs ' 'ere obtained fo r measuring spawner density, for mapping 
purpo es and for purposes of record. Commercial aircraft were used 
almost entirely in the past to the e.--:: tent of about 200 flying hours 
annual ly. Their use '·as largely restricted to a few areas only because 
of the absence of charter operators in other districts. Through the 
employment of Service-owned aircraft, necessary aerial supply could 
be extended to all areas. 

The Alaska fisheries spread over several thousand miles of coast­
line; canneries and other fishing centers are frequently widely. sep­
a rated and entirely isolated. Salmon spawning streams often extend 
for hundreds of miles into the rugged interior country, and cover 
enormous areas. For e.--::ample, the spawning grounds of tl1e extremely 
valuable Bristol Bay fishery include over 25,000 square miles, reach­
ing into 2 major mountain ranges. No regular means of transporta­
tion exists in these areas ; they must be covered by means of small 
boats or by airplane. The use of ait.:craft is often the sole feasible 
means of carrying on field activities. It also is a highly economical 
means. More than 4,000 pounds of operating supplies were trans­
ported from Larsen Bay to Karluk Lake, Alaska, in a half day by 
Service plane in 1947. The formerly used method of transporting 
those same materials by small craft on the Karluk River required 40 
man-days' time and more gasoline than was used by the plane. Simi­
larly, to transport 500 pounds of equipment from NaJmek, Alaska, to 
the Brooks Lake temporary field station took 2 men ·3 days, required 
the running of a hazardous river rapids and a 25-mile trip over a large 
and frequently rough lake. The same round trip could be accomplished 
by air in an hour and a half. On salmon-spawning census work, an 
airplane carrying pilot and observer accomplished in 4 days what had 
required a crew of r 5 men 4 weeks. Aerial photographs provided 
information which could not be obtained by any other means. Seven-
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teen days formerly were required to sh ip crews by Service vessel 
from Seattle to Naknek, Alaska. They were sent by commercial .air­
craft and arrived either the same day or at the latest the following 
morning out of Seattle. While the savings in salaries alone over air 
transportation costs was considerable, the savings in time of e.."Xperi­
enced men was a far more valuable economy. 

T he Service planned to transport by air in future all crews and 
supplies into the more remote field <!reas in the Spring and to bring 
them out by that means in the F all. ircraft were to be used in e tab­
lishing caches of gasoline and supplies for field parties travelling in 
outboard motor boats in areas where this type of work was conducted. 
Biologists were to be flown into remote lake areas at regular intervals 
to obtain samples of young fi sh and of the food· available for them, 
thus obtaining information on the amount of seeding and upon growth 
potential vital in estimating future abundance of the salmon popula­
tions. Aircraft vvere to be used also to transport investigators between 
the isolated canneries in the collection of important records and other 
biological data. Similar transport was to be used in moving survey 
parties from stream to stream in areas where studies were being con­
ducted on barriers and obstructions to the progress of fish from the 
sea .to their spawning grounds. Aerial photographs of important 
spawning areas at regular intervals were to provide permanent rec­
ords of population densities. Similar photographs would show streams 
fo r mapping purposes and for the exact location of falls and other 
obstructions. Regular visits to all field parties in remote areas would 
provide current supplies and permit better supervision of field projects. 
All those aerial activities were to save tax money and provide a vastly 

-more efficient public service. 

U. S. Forest Service 

The use of airplanes by the Forest Service, Department of Agri­
culture, was greatly expanded and diversified. Cooperation between 
the Army Air F orces and the Forest Service both in air patrol wo rk 
and in fire suppression, particularly on the Vvest Coast, during the 
war resulted not only in an unprecedented accumulation of knowledge 
and practical experience in the use of airplanes for Forest Service 
purposes, but also brought to light possible new and additional uses . 
Tests of these new possibilities, principally employment of helicopters 
on fires and the bombing of forest fires from the air, were begun in 
1946 under joint AAF and Forest Service arrangements, and were 
to be continued more extensively in 1947· Though airplanes had 
previously been used by the Service to drop supplies and equipment 
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to men fight ing fi res in remote, mountainous areas, the first effective 
employment of aircraft to pa rachute fire fighters began in 1940. In 
that year a corps of 8 mokejumpers \\aS established at Missoula; 
!font. in the hope this would peed up the task of getting fire fighters 

to blazes in roadless, r ugged regions while the fires were still small 
and comparatively easy to control. During the season, the 8 made a 
total of 19 jumps on 9 fires. The airborne fire fighters were able to 
reach their objectives almost before ground crews on horseback or 
afoot could get well started. ioney savings were found to be com­
parable with this saving in time. tatistics showed that the average 
time taken by the smokejumpers in 1940 to reach fires was one hour 
and 4 I minutes as compared to 28 hours for ground crews. Also, on 
the aYerage it co t - 47 to control a back country fire by smoke­
jumpers as compared with an estimated 3,500 to put out the same 
blaze with a ground ere\ ·. In 1946, this pioneer force of 8 smoke­
jumpers had been expanded to 231 meticulously trained and condi­
tioned parachute fi re fighters. They were on duty at 4 main stations­
:Missoula, 1ont. where the ervice maintained a smokejumper train­
ing chool ; Redwood Ranger station, Siskiyou ational Forest, 
southern Oregon ; Twisp Ranger Station, Chelan ational Forest, 
northwestern \!Vashington ; and at McCall, Idaho. The work-ing circle 
for each station had a radius of about 400 miles. These men were 
parachuted to 328 fires, making in all 1,153 individual jumps. Care­
fully checked estimates indicate that the smokejumpers saved $376,-
560 in the actual cost of fighting these fires, and that generally speak­
ing one smokejumper was equal to 5 ground-force men on remote 
fires . The jumpers suffered no major injuries, and lost time injuries 
were very few. In addition , the 15 new airplanes owned by the Forest 
Service and 20 others under con tract with private owners made r ,or8 
trips, flew 2,667 hours and hauled r62 tons of supplies and other 
freight. In the eady days the planes flew 3 or 4 smokejumpers to 
small fires with the idea of scotching them while they were small, but 
in 1946 the ·Forest Service found much use for aircraft in rushing 
larger numbers of airborne fighters to going fires that were getting 
beyond control of the initial attack forces . 

The success of the smokejumpers led in 1946 to an innovation that 
might revolutionize forest fire detection and suppression in much of 
the remote and inaccessible forest land of the Northwest. In a region 
designated as the Continental Unit, embracing some 2,ooo,ooo acres 
in Montana's national forests, a system of airplane detection of fires 
combined with_ smokejumping patrol ·proved more effective than the 
old system of lookout firemen and telephone or radio calls for fire 

~ . 
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fighters . In the unit, 43 lookout firemen positions were di scontinued, 
and the money was used for flying patrol, training smokejumpers, and 
related needs of the new system. N ine lookouts were retained fo r de­
tection in areas of highest fire occurrence, to report on lightning 
storms and supply data for the Weather Bureau. Of 29 fires in the 
unit, 14 were discovered by aerial observers, 7 by lookouts and 8 by 
others. All the fires were held to small areas through quick action 
made possible by aerial attack. One that would have otherwise taken 
6 hours for first attack, required only 47 minutes by air control, and 
others that would have required 5 hours travel by ground crews took 
an average of only 2 hours and 30 minutes by air attack. Convinced 
that in areas such as the Continental Unit better protection could be 
obtained by substituting aerial control for lookout firemen , the Forest 
Service was contemplating another similar plane protected unit in 
Montana and Idaho. 

Tests of AAF helicopters in mountain areas were begun on the 
Angeles and San Bernardino national forests, Calif. , in October, 1945, 
in cooperation with the 62d base unit of the Air Rescue Service at 
March Field. The first models tested were found to lack ability to 
carry the necessary payload of fire-fighting supplies and equipment 
in spot landings and takeoffs at elevations over 3 ,000 feet at fire sea­
son temperatures. However, new high lift blades on Sikorsky helicop­
ters in July 1946, significantly increased the elevation at which the 
helicopters could function satisfactorily with the necessary payload. 
Though not specifically part of the tests, the first use of a helicopter 
on a goii1g fire occurred September 9, 1946, on the Castaic Fire on 
the Angeles. A Sikorsky R-5-A in charge of AAF pilots was used on 
a scouting and mapping expedition over the fire with satisfactory re-

, suits. As the helicopter was not stripped and had standard blades, it 
could not land with a reasonable payload, but was able to drop cargo, 
free fall and close to the ground, at speeds under IS miles an hour. 
Also, the performance indicated that helicopters function compara­
tively well in severe air currents, up and down drafts. While several 
mechanical factors hindered continuous operation of the helicopters 
for forest fire work, as was shown by the tests, Forest Service experts 
believed they could be eliminated~ Early in 1947, the manufacturers 
of several types of helicopters were working on those problems, and 
further AAF and Forest Service cooperative tests were being planned. 

Experiments conducted jointly by ' the Air Rescue Service of the 
AAF and the Forest Service in dropping water chemical bombs 09 
forest fires from airplanes were begun ~n the spring of 1946. The 
Forest Service had experimented in this field since 1935, and while 
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much ch:~ta and valuable technical kno\\ ledge were accumulated, it \\as 
beli eved that technical bombing e..xperience acquired by the air forces 
during the war, particularly in precision bombing and equipment, 
could overcome many of the obstacles which had limited the scope and 
success of previous Forest Service efforts. However, the Forest Serv­
ice e..x:periments helped measurably to establish some guiding prin­
ciples for the job: r-Aircraft dropping bombs must be able to carry 
enough payload to permit employment of bombs containing a large 
amount of fire-extinguishing agent, and 2-The bombing equipment 
and techniques must be of such precision character as to insure a high 
degree of accuracy on small forest fire~ burning in rough, mountainous 
terrain. First tests made at the AAF Proving Ground Command, 
Eglin Field, Fla., were to test suitability of various types of AF 
bombing equipment for forest work. Preparations were being made 
to start actual bombing e..xperiments in the rugged mountain areas of 
Montana 1 ational Forests early in 1947. 

Department of State 
Office of the 

Foreign Liquidation Commissioner 

In January, 1947, the Office of the Foreign Liquidation Commis­
sioner presented for this edition of the Aircraft Year Book the follow­
ing account of surplus aviation equipment sales abroad: The disposal 
of aircraft presents special problems. In the first place, in dealing 
with items which are designed to move freely from one part of the 
world to another, a higher degree of central control is necessary than 
is desirable in the case of other types of supplies which will, for the 
most part, be used in the area of sale. Global allocations and a high 
degree of global planning are necessary in the sale of aircraft which 
are not appropriate in the case of other items. For e..xample, in the 
case of transport-type aircraft the Government stated at the Inter­
national Civil Aviation Conference. at Chicago in November, 1944, 
that sales of our surpluses to foreign governments and 'foreign na­
tionals would · be under non-discriminatory terms and conditions. In 
addition, the possibility of competition with similar American-oper­
ated equipment is a much more important factor in the case of air­
craft than in the case of other equipment. This again points to the 
necessity for a hiaher degree of centralized control. The disposal of 
aircraft througho~t the wot:ld is subject to overall direction and co­
ordination by the Interdepartmental Advisory Committee on Surplus 
Aircraft Disposal, comprising representatives of the Departments of 
State, War, Navy, and Commerce, the Civil Aeronautics Board, and 
War Assets Administration. In addition, advice on political and mili-
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tary aspects of aircraft disposal is received from time to time from the 
State Department, the Air Coord iriating Committee, the State-War­
Navy Coordinating Committee, and the Joint Chiefs of Staff. Pricing 
policies, clearance of sales, allocations, and determinations of the 
classes and types of aircraft to be salvaged a re the responsibility of 
the Interdepartmental Advisory Committee. The decisions of the In­
terdepartmental Advisory Committee with respect to aircraft disposals 
are made with due regard for their effect on operations by competing 
American airlines as well as their effect on the aircraft industry in 
this country, which is vital to our position in world commerce and to 
our national defense. Sales operations in connection with the disposals 
of aircraft to foreign customers are the responsibility of the Foreign 
Liquidation Commissioner. This was true not only of aircraft declared 
surplus in foreign areas but also with respect to domestic sm·pluses 
sold to foreign customers. The latter authority was originally dele­
gated to the Department of State by the Reconstruction Finance Cor­
poration on December 26, 1945, and was ratified by War Assets Ad­
ministration as successor to Reconstruction Finance Corporation's 
responsibility in this field. The arrangement had existed on an in­
formal basis for some time prior to the formal delegation. The latter 
authority vvas terminated, however, on December 31, 1946, when it 
was turned over to the War Assets Administration. As early as the 
Summer of 1944 the Interdepartmental Advisory Committee on Sur­
plus Aircraft Disposal recognized that aircraft of a purely combat type 
possess no civil or commercial utility and consequently would be un­
saleable. The Committee, therefore, recommended that a prescribed 
list of combat aircraft be considered as commercially unsaleable and 
that they be disposed of as salvage and scrap by the armed forces 
when excess to their needs. Under this policy the declaration to and 
sale of aircraft by the Foreign Liquidation Commissioner has been 
confined to transport, utility cargo, liaison aircraft and such trainer 
types as are adaptable to private flying. A further limitation on the 
availability of commercially saleable aircraft has been the condition of 
the equipment. Many twin-engine transports declared surplus in over­
seas theaters had been subject to such heavy stresses and damages in 
carrying out troop-carrier operations and supplying China via the 
Hump route that they were beyond the point of repair economically, 
and therefore had no value other than as salvage and scrap. 

In its report of July r8, 1944, to the Surplus War Property Ad­
ministrator, the Surplus Aircraft Advisory Subcommittee (Pogue 
committee) stated in respect to foreign markets, "We should attempt 
to develop the foreign markets as rapidly as we are able in order to 
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secure the widest possible distribution of merican aviation products 
and the future sales potential which will re ult from this policy." In 
order actively to implement this policy the Foreign Liquidation Com­
missioner has not confined his sales of aircraft to the countries of loca­
tion of surplus but has used every mean , including the services of 
our foreign missions, to reach and ell all potential users of aircraft 
throughout the world . The succe s of the e efforts can be measured 
by the fact that to date approximate!) 6 ooo surplus airplanes have 
been sold or leased to fore ign airlines, go' ernments and individuals. 
There are virtually no passenger or cargo airlines in the world today _ 
which are not operating either entirely or in part with American sur­
plus equipment. 

The benefits to be derived from this ' ·idespread use of American 
aircraft will not be complete unless the operators can be assured of 
spare parts for continued and proper maintenance. U ntil November 
12, 1946, the Foreign Liquidation Commissioner acted as agent for 
sales to foreign buyers of surplus aircraft components and parts in the 
possession of the War Assets Administration. Since Iovember 12, 
1946, the W AA has taken over this responsibility from the OFLC. 
In this way it has been possible to furnish foreign purchasers of United 
States equipment with the essential minimum of spare parts to meet 
their immediate needs. The retail selling of components and parts 
from surplus stocks overseas, except in limited areas, has not been 
possible or practical because these stocks, in most instances, have been 
packed and stored in such manner that the extraction of individual 
items to fill purchasers' orders could not be accomplished. Had the 
demobilization of the Army overseas been less rapid and drastic, the 
extraction of individual items might have been accomplished by Army 
personnel. Accordingly, it has appeared most practical to endeavor to 
sell these stocks of components and parts in bulk sales either to gov­
ernments or individuals. In the case of stocks in the United Kingdom, 
F rance, India, Italy, China and Australia, these were acquired by the 
governments concerned in overall bulk agreements. The one remain­
ing large stockpile of aircraft components and parts is located in Ger­
many. 

In September 1946, in order to ameliorate the shortage of trans­
port aircraft in this country and alleviate the domestic air transporta­
tion problem as well as to provide a greater dollar return to the Gov­
ernment in its aircraft disposal program, the Office of the Foreign 
Liquidation Commissioner obtained the addition of C-47, C-54 and 
C-45 aircraft, and components and parts for such aircraft, to Schedule 
A, Order 6 to Regulation 8 under the Surplus Property Act of 1944. 
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This permitted the importation without restriction of these desirable 
transport aircraft and ,parts into this country, even when sold from 
surplus stocks located overseas. 

Cumulative sales of aircraft and aircraft parts to December 31, 
1946, amounted to over $52,ooo,ooo on materiel which cost the Gov­
ernment approximately $313,000. The foregoing figures do not include 
bulk settlements with various friendly nations involving some _,ooo 
aircraft (mostly of the commercial transport type) which were sold 
for $3o,ooo,ooo, or about 20 per cent of cost to our Government. 

Aviation Division, Department of State 

·The Aviation Division of the Department 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 
mattePS pertaining to international civil aviation. Major subjects in 
this field included the development and operation of airlines and air 
transportation abroad ; negotiation of various international agree­
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 
Organization (PICAO) which was set up at Montreal as a result of 
the 1944 aviation conference at Chicago. It likewise followed up the 
other arrangements proceeding from this conference. The Division 
also represented the Department of State on the International Tech­
nical Committee of Aerial Legal E xperts (CITE J A ) , the U. S . 
National Commission of the Permanent American Aeronautical Com­
mission (CAP A), and other 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 ; 
air mail; and other subjects involving interdepartmental collaboration. 
It also obtained military and civil flight permits for U. S . aircraft 
proceeding abroad and for foreign aircraft visiting this country. 

The Aviation, Division, which was responsible for the assignment 
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of civil air attaches to various fo reign countries, continued its super­
visory funct ions in this connection. It also directed the handling of 
civi l aviation matters by the U. S. Foreign Service (Embassies, Lega­
tions and Consulates), and arranged for the dissemination to other 
Government agencies and industry of info rmation submitted by those 
representatives. 

D uring 1946, the viation Division, in cooperation with other 
Federal agencies, made 15 bilateral air transport agreements with 
fo reign governments, and others "ere being negotiated. Landing and 
t raffic rights, already obtained, provided for service by scheduled air­
lines east from the U nited States to India and westward into China, 
although some agreements still were in process of negotiation with 
countries along those routes. Four important agreements were signed 
with Latin American governments for new services authorized by the 
CAA. 

pplications by foreign air carriers, both scheduled and non-sched­
uled, to serve the U nited States increased in number, reflecting the 
rapid de\ elopment of national aviation ·companies in other countries. 
Operations by non-scheduled carriers in particular presented varied 
problems requiring ·solution by the interested agencies of the Govern­
ment. The growth of civil aviation throughout the world increased 
the need for technical advice and assistance from the U nited States in 
helping other countries to establish the necessary safety and economic 
regulations and the necessary physical facilities upon which growing 
air transportation could be based. The Division's functions in helping 
to promote the adoption of American techniques and equipment in­
creased accordingly. 

Federal Communications Commission 

vVith the postwar increase in scheduled airline operations, non­
scheduled services and private flying, the Federal Communications 
Commission expanded its activities in all the various branches of avia­
tion radio involving the allocation of frequencies. About ro,soo li­
censes for radio stations in the aviation service had been issued by 
January I , 1947, and it was expected that the fiscal year 1947 ending 
June 30 would show more than roo per cent increase over the 6,205 au­
thorizations issued for the fiscal year 1946. The increased volume of air­
craft operations already was taxing the capacity of prewar communica­
tions systems to the limit. In order to accoll)modate future expansion, 
the entire domestic aviation communication system was being re­
engineered. Very high frequencies were being placed into service. 
New communication and traffic control procedures were being adopted, 

; 
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and every effort was being made to bring domestic aviation commu­
nications to the maximum oE engineering effici ency. 

The VHF allocations made frequenl;les between ro8 and 132 Me 
available· for use by domestic aviation on January I , 1947. Com­
munications on those channels should prove more desirable in in­
telligibility and reduced weight of equipment. The year 1946 saw the 
implementation of three new serv ices, the aeronautical public service 
telephone, the airport utility service, and instrument landing systems. 
The aeronautical public service telephone provided voice communica­
tion between persons aboa rd an aircraft and a person on the ground 
on regular telephone faciliti es. It was used chiefly by industry in the 
operation of its own aircraft but could become regular service on com­
mercial flights. It actually was being used experimentally to deter­
mine its practicability by a major international airline. The airport 
utility service provided two-way radiotelephone communications be­
tween control towers, ground vehicles at airports and taxiing aircraft. 
In addition to the many Federal instrument landing systems in the 
United States, the Commission had authorized two private systems 
operated by airlines for the instruction of flight personnel. 

In addition to the efforts directed toward iniprovements in avia­
tion communications, the safety of aircraft might be further increased 
by other radio aids to air navigation employing war developed pulse 
techniques and use of the microwave portion of the radio frequency 
spectrum. Such techniques could be used for pulse type radio altim­
eters, obstacle detectors, storm area indicators, anti-collision devices 
and short range navigation devices aboard aircraft, as well · as for 
completely integrated all-weather air traffic control systems which 
might include enroute control, automatic approach control, automatic 
landing and airport surveillance systems on the ground. Radio altim­
eters employing pulse techniques already were licensed by the FCC 
on an experimental basis for use aboard some scheduled aircraft, 
including aircraft flying the North Atlantic. Loran (long range navi­
gation) receiving equipment was in use in some of the commercial 
transoceanic aircraft. Various types of radar were receiving serious 
consideration by commercial airlines for obstacle detection, storm warn­
ing and anti-collision purposes, as well as for navigational aids. While 
the value of many of those devices had been proven from a military 
standpoint, their value in the commercial field of aviation had not been 
definitely established. For that reason, the airlines were conducting 
investigations to determine how those tools could be made to best 
serve commercial interests. Nationally known electronic manufactur­
ing companies, which had been engaged in the production of aids to 
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air navigation during the war were prepared to produce comparable 
equipment for peacetime use by commercial ai rlines as soon as the 
trend of think ing had become firm enough to justify the investment 
required. The t rend of th inking which ultimately would lead to co­
ordination of an integrated system is guided dome tically by the Radio 
Technical Commission fo r eronautics, on which the F CC was repre­
sented. The RT CA had a number of working subcommittees guiding 
equipment development, operating procedures, minimum standards 
and similar phases of the commercial a' iation radio art. The F CC 
maintained a continuing study of aviation equipment and aviation 
operations, so that its staff could form sound opinions assist in co­
operative efforts, and ee that the FCC authority was expeditiously 
applied as requi red. 

In order to meet the communication needs of the rapidly growing 
number of aircraft it was necessary fo r the aviation industry to revise 
much of its thinking. Simila rly, it was necessary for the FCC to 
revise its operating procedures in order that licenses might be issued 
promptly to those requiring service and in a manner that would result 
in minimum use of frequencies. In order to expedite the great number ' 
of itinerant aircraft applications, the F CC adopted a simplified applica.,. 
t ion fo rm (404-A) from which a license could be mechanically repro-
duced, thus opening the way to evenhtal one day license service to the 
private plane operator. For further simplification in licensing, the 
FCC adopted two new policies, 1-Provision for the manufacturer, 
distributor or dealer of aircraft factory-equipped with radio to certify 
that the equipment and operator were in accordance with FCC rules, 
and a copy of this certification on the appropriate form ( 453-B) acted 
as 30-day special temporary authorization pending action on the formal 
application for license submitted simultaneously. 2--:-The Commission 
authorized a change in the form of authorization issued to air carriers 
flying outside continental United States in order tl1at those carriers 
could make use of such frequencies as might be required by the author-
ity which had jurisdiction over the area where the aircraft was operat-
ing without obtaining prior approval of the F CC. 

In the international field , the Provisiemal International Civil Avia­
tion Organization (PICAO) had become an active force. The central 
organization in Montreal had published communications and other 
standards which were to serve as a framework on which additional 
standards would be based. Such standards were being prepared for 
each of the various regions of the world, and were made particularly 
applicable to local conditions. Looking to the future, the world system 
had to be organized to come within the framework of the PICAO 
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regulations. It was necessary that the FCC bt! represented in all of the 
regional conferences to achieve the world-wide unifo rmity of com­
munications essential for American air carriers to participate in the 
world air transport business. The International Telecommunications 
Union was to have a meeting in the near future to draw up new radio 
regulations. Included in those regulations would be a table of alloca­
tion, and it would be necessary to see that sufficient frequencies were 
made available to aviation to permit safe and high-speed aircraft 
flight. 

U. S. Weather Bureau 

Weather Bureau services to international aviation were expanded 
considerably after the war. The Bureau took over essential weather 
reporting and forecasting activities at a number of stations along the 
overseas air routes where military weather services necessarily had 
been reduced through demobilization. In several conferences attended 
by Weather Bureau officials and representatives of foreign weather 
services, international agreements regarding essential meteorological 
programs were reached. Such understandings represented a consider­
able measure of progress toward establishing the complete and well­
integrated system of world meteorology required to satisfy the stand­
ards established by the Provisional International Civil Aviation 
Organization (PICAO). The Weather Bureau was cooperating with 
the U. S. Coast Guard in maintenance of the Atlantic Weather Patrol, 
which, since its establishment in February, 1940, had proven of in­
estimable value to air transportation to and from Europe. The 
weather ships took surface, radiosonde and winds aloft observations on 
a frequent schedule at fixed positions chosen to give the broadest pos­
sible coverage of atmospheric conditions over the ocean. Two of the 
Pacific weather ship stations were taken over from the Navy by the 
Coast Guard and Weather Bureau during the summer of 1946. Their 
observatiops permitted the forecasters in the newly established inter­
national aviation service of the Weather Bureau to anticipate develop­
ments along the overseas air lanes and warn of any sudden weather 
changes likely to endanger safe operations. Plans provided for an in­
crease during 1947 in the number of ocean stations to be operated by 
the Government and additional stations in the eastern Atlantic to be 
operated by several European governments. 

The year 1946 saw another step forward in international aviation, 
the organization by the Weather Bureau of the Arctic project, which 
already had made significant progress in its task of building a meteor­
ological network north of latitudes from which regular weather reports 
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theretofore had been received. The Arctic weather stations trans­
mitted data of value to domestic airlines, and also had a direct bearing 
on the safety of flights over the orth tlantic, where weather condi­
tions are profoundly influenced by developments in the Arctic. 

On the domestic scene, developments \vere less promising. There 
was very little increase in the appropriation for domestic air weather 
ervice in the Weather Bureau budget for the fiscal year 1947, be­

ginni ng July I , 1946. Operational costs had risen, with a result that 
during the latter half of 1946 it was found necessary to make some mi­
nor retrenchments and considerable readjustments in ainvay weather 
operations. ew demands multiplied, but very few of them could be 
met within the limits of existing facilities. Improvements in the Bu­
reau's aviation services, however, were by no means totally absent. 
On the contrary, the program calling for the instaliC\;tion of the 140 
ceilometers authorized by appropriations was pushed forward vigor­
ously. Of those new electronic ceiling-height measuring devices, 97 
were in actual operation and the remainder in ,process of installation. 
Radio direction-finding apparatus obtained from military surplus, 
was installed at about half of the radiosonde stations maintained by 
the Weather Bureau. These devices, by tracking a radiosonde, per­
mitted measurement of the direction and speed of the winds aloft 
even under conditions of overcast and stormy skies, with great benefit 
to flight planning as well as "to weather forecasting. Other instru­
mental advances, some still in the testing stage but expected eventu­
ally to prove of practical value to the aviation weather service, included 
direct-reading wind speed and direction measuring apparatus, an 
electronically controlled dew point indicator, and equipment for the 
precise measurement of relative humidity at subfreezing temperatures. 

Due to wartime security restrictions, little information had been 
released on the Analysis Center, organized early in 1942 at the 
Weather Bureau central office in Washington. In addition to fulfilling 
its military role as part of a joint weather central, which included the 
A rmy Weather central and the Navy \i\Teather central, the Analysis 
center continued to discharge a most useful function in relation to the 
Bureau's flight weather service. Every six hours, the Analysis center 
transmitted in coded form an analysis of the regularly scheduled 
weather map on a fast schedule over a nationwide teletype circuit. All 
Weather Bureau stations, large or small, had the help of this service 

• in preparing their own analyses and forecasts. More accurate informa­
tion thus was made available to the public, and possible differences 
in the technical interpretation of current weather situations by dif­
ferent meteorologists were minimized. As a result, weather advice 
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given to a pilot at various W ea ther Bureau offices along his route wa 
stated more nearly in the same terms, so that he was less likely to be­
come confused over the weather situation or to misunderstand the 
advice. Another service of the A nalysis center was the issuance of 
prognostic analyses. Like the analyses of the current weather situa­
tion, these also were sent in coded form over the nationwide teletype 
network four times daily, and they provided the field stat ions with a 
preliminary picture of the analysis 12 to 24 hours ahead. The prognos­
tic analyses were not forecasts of the weather, but only of the analyzed 
map. Still, they provided the individual forecaster with a check against 
his own opinion of "what the map will look like," and to. that extent 
aided him in predicting the weather for the benefit of aviation. 

At the Mount Washington Observatory in . New Hampshire, 
Weather Bureau observers continued thei r regular meteorological and 
icing observations. In cooperation with Harvard University, the 
Army Air Forces Materiel Command, the Massachusetts Institute of 
Technology, the General Electric Company, the Goodrich Rubber 
Company, Northwest Airlines, and other interested organizations, they 
assisted in the testing of aircraft de-icing equipment. In addition to 
providing the routine and special weather observations needed for the 
Mount Washington icing studies, the Weather Bureau analyzed and 
was preparing for publication a summary of icing data from airplane • 
observations taken over the United States. The purpose of this sum­
mary was twofold. It was intended to show the _upper and lower alti­
tude limits of icing in relation to temperature and type of cloud, and 
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to de:;c ribe, in tabular form, the various kinds and amounts of ice 
encountered. The eather Bureau also was cooperating in icing 
stud ies at the N \C mes Aeronautical Laboratory at 1offett F ield, 

ali£. 
During 1946, the \i\Teather Bureau was ·requested by the ACA to 

provide the leadership in a project intended to extend the NACA 
·tandard atmo phere above its present ceiling of 65,000 feet to a much 
greater height. group of experts accord ingly was formed, and a 
tentative standard atmosphere reaching to a height of 75 miles, \\ as 
a rrived at by piecing tog ther a ll available evidence gathered frorn such 
diver e ources as bservations of meteors, of the anomalous propaga­
tion of ound f rom explo ions, radio refl~ction from the ionosphere 
and the aurora borealis. D irect pre ure observations up to 53 miles 
by means of · - 2 rockets agreed ery clo ely with those pressure values 
calculated fo r the extended standard atmosphere. That type of infor­
mation which dealt with the character istics of the increasingly im­
portant upper atmosphere, was necessary for the design of aircraft and 
guided missi les intended to t ravel at great altitudes. 

The first phase of the Thunderstorm Project, supervised by the 
vVeather Bureau and involving the cooperation of the A rmy, 1 av) 
and ational Advisory Committee fo r Aeronautics, took place at a 
test a rea near Orlando, F la., during J une-September, 1946. A net­
work of 54 stations, located roughly one mi le from each other, was 
well equipped with automatic-recording instruments to register the 
surface variations in pressure, temperature, humidity, wind and rain­
fall as a thunderstorm moved over the test area. In addition, radio­
sonde, rawin, and radar stations were established to observe and 
record conditions in the upper ai r; and a central operational control 
was establi shed. The radar sets proved to be extremely valuable in 
t racking the thunderstorm, controlling release of the sounding bal­
loons, and checking the flight of the a irplanes and gliders used to 
study the situation within the thunderstorm itself. 

On a contract agreement with the Weather Bureau, the Soaring 
ociety of America supplied three sailplanes, which were elaborately 

inst rumented and sent on a - total of 38 flights during the project. 
large percentage of those flights was made into heavy convective ac­
t ivity in which on eight occasions the gliders soared to altitudes over 
r s,ooo feet . T he power aircraft used were ro Northrop P-6rC or 
Black ·w idow night fighters. The NACA, the Weather Bureau and 
the A rmy joined in supplying those aircraft with very complete in­
strumental equipment, whi ch included radar, accelerometer, airspeed­
alti tude recorder, control-position recorder, radio altimeter, free air 
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temperature recorder, as well as standard blind-fl ying instruments. 
Measures were taken to insure synchronization of the n1eteorological 
data taken by the aircraft. Photographing the return signal of the air­
craft on a separate scope at the ground radar site permitted the analyst 
to determine the various flight patterns. A total of over 550 traverses 
of thunderstorms were made by the Black Widows. It can be seen 
from the number of flights and the care with which the aircraft were 
instrumented that a large amount of data was made available. In add i­
tion, the surface data, the radiosonde, rawin, and other instrumental 
records provided an abundance of material with which to analyze the 
thunderstorms studied with a completeness impossible in the past. 
That analysis and a simi4ar investigation of midwestern thunder­
storms, planned for r947, promised some of the answers to the serious 
problems of safe flying in thunderstorms. 

The Weather Bureau also was grappling with the so-called multi­
ple airport problem at metropolitan centers, such as New York and 
Chicago. Due to the disparity between funds available and multiplying 
demands, the Bureau had been unable to furnish the necessary com­
plement of both flight-briefing personnel and airport weather observers 
at those aviation traffic focal points. Measures were being taken how­
ever, to train and certificate airline employees for the issuance of 
clearance weather reports until such time as regular vV eather Bureau 
staffs could be provided. 

NORTH AMERICAN P-51D MUSTANG FIGHTER 
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AMERICAN AIRCRAFT 

Posh\ ar Production- Description of the Jew Transports-A Large 
Variety of P ersonal ircraft- ew and Larger Bombers fo r the Air 

Forces- Development of J et- P ropelled Planes-Supersonic . tr­
craft-Pilotless P lanes and Guided Missil es. 

D ESPITE postwar shortages of essential materials such as 
metals, fabrics and plastics, the aircraft manufacturers of the 
U nited States in 1946 produced 36,204 aircraft, besides a 

number of experimental machines, and at the same time reconverted 
hundreds of wartime transports fo r airline use here and abroad. Of 
that number, 34,874 planes were shipped to non-military customers, · 
and 30,639 of them, or 88 per cent, "'ere 2-place planes for private 
owners. The following paragraphs describe the non-secret machines 
produced during the year, and give some of the details of the company 
programs for 1947. 

The A eronca A ircraft Corporation, Middletown, 0 ., went into 
1946 production on an assembly line basis. During the year they 
manufactured the Aeronca Champion, a two place tandem airplane 
and the Aeronca Chief, a side-by-side model, at the Dayton and Mid­
dletown plants. In 1947, Aeronca planned to continue producing both 
the Chief and the Champion,.and to begin production on the all-metal, 
two-place, low->v ing, Aeronca ·c hum, under the '0/ eick patent, licensed 
by E ngineering and Research Corporation. 

Beech A ircraft Corp01·ation, Wichita, Kans., continued the steady 
output of its Model D1 8S twin-engine e.'\:ecutive transport, marked 
only by schedule dislocations caused by shortage of materials and parts 
because of strikes in suppliers' industries. In addition. to the Model 
18 production, Approved T ype Certificates vvere ·obtained on four new 
models and manufacture . and sale of these were begun. The new 
models ranged from variants of the twin-engine Beechcrafts to the 
Model 35 Bonanza which was designed especially for the personal air­
plane market. The first commercial airplane to come off the Beech 
production line six weeks after V-J Day was the postwar improved 
prototype of the seven to nine-place all-metal Model D18S executive 
transport. Shortly afterward, with the first Approved Type Certificat~ 
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BEECHCRAFT MODEL D18S, D18C-T AND D18C 

to be awarded by the CAA under the revised section 03 of the Civil 
Air Regulations, the Dr8S was in full production. . 

Outward appearance of the Beechcraft Dr8S was similar to previous 
models ;' most of the changes being made in the inner structure, which 
had been strepgthened to carry high gross weight and increased pay­
load. The revised landing gear and tail wheel assemblies strengthened 

·the ability of the ship to withstand rough terrain, an outstanding char­
. acteristic of previous types of Beechcrafts. On the new model, the 
leading edge of the wings between the fuselage and nacelles was ex­
tended to improve handling characteristics at low speeds. Spot weld­
ing and flush riveting of the forward fuselage and wing skin reduced 
drag. In the cabin interior of the Dr8S, Beech achieved a high stand­
ard of comfort for executive aircraft. T emperatures were regulated 
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with cold and warm air ducts, individual reading lights and ash trays 
were furnished and complete upholstering in attractive aircraft fabrics 
\\ ith matching carpet were offered in a choice of optional color 
schemes to please the most exacting executive. During the years 
which Beech had produced Model 18 s, the aircraft had operated under 
the most difficult climatic conditions, ranging from temperature less 
than 50 degrees below zero in the rctic zone to the torrid heat of 
the equator · from the high humidity of the Philippines to the dust of 
K rth fr ica. Their record of high versatility and perfonnance re­
sulted in th eir being manufactured in five distinct special-purpose war­
time types for the nited States and Allied nations. Resumption of 
production on the Model 18 continued its world-wide commercial 

BEECHCRAFT BONANZA 
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service. During 1946, twin-engine Beechcrafts were delivered to 
owners in nearly all the 48 States, buyers including many corpora­
tions. Hov. ever, deliveries were not con fined to the States, the air­
planes were sold to govern ments, compani es, airlines and private indi­
viduals in both the America and overseas. n early fo reign delivery 
which made hi story was that of three D18 Beechcrafts purchased by 
Misr Airwork, S.A.E., Cairo, Egypt. T he three planes were flown 
from the Beech facto ry at Wichita to Cairo in !larch, 1946-the first 
commercial overwater delivery of its kind. M isr was the largest air­
line in Egypt, and with a subsequent purchase of three more Model 
r8's, Beechcrafts became virtually the standard aircraft on its exten­
sive Near East network. 

Following certification of the executive transport, Dr8S, develop­
ment was begun immediately on an aircarrier (Model Dr8C-T) ver­
sion and on an alternate povverplant installation for the executive air­
plane (Model Dr8C) , both to use 525 h.p. Continental radial engines 
in place of the 450 h.p. Pratt & \tVhitney engines of the Dr8S . In­
stallation of this new engine, which required a complete redesigning 
of the cowling and ai r ducts , produced an increase "in performance and 
permitted a further increase of g ross weight to 9,000 lbs. 

Working with the P ittsburgh Plate Glass Company, Beech engi­
neers developed for the D 18C-T the first bird-proof windshield in­
stallation to meet the revised CAR requirements. In tests at the CAA 
laboratory at Indianapolis the Beech-developed windshield success­
fully resisted penetration of "birds" fired at the windshield at veloci­
ti es up to 250 m.p.h. The Dr8C-T was among the first twin-engine 
airplanes to receive tentative air transport approval under the new 
and much more rigid C R 04 aircarrier category. U pon certification, 
Beechcraft Dr8C-T 's went into immediate service on such airlines as 
F lorida Airways, Hawaiian Airlines, Ltd. , E mpire Airlines and All 
American Aviation. The latter company equipped one of its air­
planes with mail pick-up attachments, using it as a combination pas-
senger and airmail plane. • 

At the beginning of 1947, Model Dr8S Beechcrafts also were in 
service or on order for airlines and feeder lines for Hawaiian Air 
Transport Service; Misr Airwork, S .A.E. of Egypt, Ambica Airlines, 
Ltd., and Tata, Inc., of India, Challenger Airlines of Utah and Robin­
son Airlines of New York. 

Two significant records made by Dr8S Beechcrafts during 1946 
were on non-stop flights of 1,410 and 1,744 mi. The first was made 
from Wichita to Hartford , Conn., on April 6, when the flight was 
made in 6 hrs. That Beechcraft made an average speed of 235 m.p.h. 
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The second established an overwater ferry flight of a Beechcraft Dr8S 
from Gander, J ewfoundland, to Vilaporto, Azores, at an average 
speed of 232.5 m.p.h. These flights recalled an earlier non-stop speed 
record establ i-shed by a M-odel 18 Beechcraft in the 1940 Macfadden 
cross country race from St. Louis, Missouri, to Miami, Florida, a dis­
tance of 1,084 miles at an .average peed of 234.097 miles per hour. 
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Fifteen Model I8's were flown across the orth and outh Atlantic 
during I946. , 

The second Beech airplane to reach production basis was the post­
war improved version of the record-breaki ng Model 17 Beechcraft. 
It still incorporated in its design all the features that gave it speed, 
dependability, luxury and -utility. W ith a re-designed and more effi­
cient cowling, the inclusion of a greater amount of metal construction 
in the forward airframe, increased rudder area and new high in in­
terior styling, the new Model 17, designated the G17S, received its 
CAA Approved Type Certificate in July, I946 and deliveries began a 
few weeks later. With a top speed of 2I2 m.p.h., a cruising speed of 
201 , and a range of I ,ooo mi ., thi negative stagger Beechcraft bi­
plane was soon being delivered to business corporations and sports­
men pilots in America and to business users abroad. 

In July, I946, Beech introduced to the medium price personal air­
plane market the Model 35 Beechcraft Bonanza, a 4-place, all metal, 
high performance, low cantilever wing monoplane with fully retract­
able tricycle landing gear and full equipment as standard. The Bo­
nanza was powered by a Continental 165 h.p. engine, with Beech con­
trollable propeller (see chapter on equipment) and its cruising speed 
was I75 m.p.h . at I I S h.p : at ro,ooo ft., with a top speed of I84 m.p.h. 
at sea level, and a range of 750 mi. at an economical cruising speed of 
165 m.p.h. The Bonanza received its approved type certificate in No­
vember 1946. 

The company stated that the direct operating cost of the Bonanza 
when used approximately IOO hours a month, was less than I 0 cents 
a passenger mile, counting three passengers only and not including 
the pilot. The Bonanza presented a luxuriously appointed cabin 
interior, upholstered in all-wool aircraft fabrics, with wide deep spring­
filled seats and with separate ash trays and sun visors for each occu­
pant. U nrestricted visibility was accomplished by using an exception­
ally wide and deep molded, ultra-violet proof Lucite windshield and 
four lar~e windows. With a Beechcraft designed ventilating system 
allowing fresh air to circulate gently throughout the cabin interior 
through five widely separated ducts and with a choice of warmed· air 
from the heater when needed, interior comfort was at all times assured. 
In the Bonanza all items required for day or night instrument flight 
were built in as standard equipment. They included a two-way,. three­
band radio with aural-null loop and azimuth indicator, landing lights, 
navigation lights, interior cabin lighting, turn and bank indicator, sen­
sitive altimeter, manifold pressure gage and all other standard flight 
and engine operating gages and instruments. 
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For the first time on a commercial aircraft the Bonanza had a 
unique or butterfly tail. Although of radical appearance, control 
manipulation of this new empennage, which was first tested and 
proved by Beech engineers in 1944, was conventional in every respect. 

t the beginning of 1947, Beech reported a backlog of 1,500 orders 
on the Bonanza, with production scheduled to accelerate to 12 of these 
a irplanes a day . \!so progressing to an early flight date were the first 
t\\ o prototypes of the new 20-place, four-engine Model 34 Beechcraft 
designed as a short haul ai r carrier transport and feederliner. 

Bell A ircraft Corporation, Buffal o, . Y ., broadened the scope of 
its activities so that they included a comprehensive program of aero­
nautical research and development, an expanding helicopter business, 
and a substantia l program of commercial manufacture. The company's 
mi-l itary work consisted principally of research and development proj­
ects on guided missiles, apparatus pertaining to guided missiles and 
piloted supersonic airplanes such as the X S-1. Bell had contracts with 
the A rmy A ir Forces and the r avy. 

The company -was manufacturing three models of helicopters, 
Model 48 (YR-12), 5-place 6oo h.p. for the Army A ir Forces ; Model 
47A ( R-13), 175 h.p. 2-place, fo r the F, Army Ground Forces 
and the Iavy, and Model 47B, 175 h.p. 2-place for commercial rnar­
kets. In addition, Bell vvas building new model experimental helicop­
ters for use by the A rmy Ground F orces. On March 8, 1946, a heli­
copter commercial license, NC-1H, was issued by the CAA for the 
Bell Model 47 helicopter. It utilized a patented 2-blade rotor and 
stabilizer system. The gross weight was 2 2 00 lbs. including a useful 

BELL 47B HELICOPTER 
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load of 677 lbs. The CAA flight tests were conducted up to altitudes 
of approximately ro,ooo ft. Speeds well over roo m.p.h. were at­
tained. Cruising speed was 8o m.p.h., wi th a range of bett.veen 225 and 
250 mi. The Model 47B commercial helicopter was a 2-place, side-by­
side aircraft equipped with dual controls. A Franklin aircooled engine 
was mounted vertically aft of the cabin and drove the main and tail 
rotors through a clutch and free-wheeling coupling, built integral with 
the transmission. Transmission and main rotor mast were mounted 
at the top of the engine. A baggage compartment was accessible from 
the right side of the helicopter, between the engine compartment and 
the tail boom. The 47 B had a length of 4I ft. I o in. , height (to center 
line of rotor) 8 ft. 6 in., main rotor disc 35 ft. I 0 in. in diam., tail 
rotor disc 5 ft. 8,0 in. in diam., stabilizer bar 8ft. 4 in. in diam., wheel 
base 7 ft. 50 in. and tread 5 ft. IO in. 

The patented stabilizer bar was mounted on the main rotor mast 
just below and go degrees to the main motor. This bar and the cyclic 
control system linkage were designed to take advantage of the inertia 
of the bar. Due to the friction or dampening on the see-saw method 
of attachment to the mast, the bar had a slight tendency to follow the 
mast. This following time was decreased by two hydraulic dampers 
attached to the bar, outboard of the mast, one on each side. Adjust­
ment of the dampers regulated the following time of the bar, to give 
the desired amount of stability and still leave the pilot with complete 
and responsive control. The landing gear consisted of 4 wheels 
mounted to 2 cross-tube assemblies. The 2 front wheels were self­
castering and equipped with shimmy dampers and elastic cord to 
facilitate ground-handling and taxi operations. Two pneudraulic shock 
absorbers, one attached to each cross-member, absorbed the normal 
loads of ground contact. A tail skid attached to the boom just below 
the tail rotor protected the structure in the event of inadvertent tail­
low landings. 

In June, I946, a Bell 47 helicopter was modified as a crop duster 
and sprayer and was dispatched to the Central Aircraft Company, 
Yakima, Wash., one of the country's largest pest control operators, to 
undergo intensive tests in aerial pest control. After a full summer of 
work in the Yakima area, it was determined that helicopters can do a 
significantly better job over other types of pest control, dusting or­
chards, vineyards, and crops, where the downwash of the rotor blades 
is most effective .. Respecting low crops such as potatoes, peas, beans, 
squash and onions, the helicopter was found to be as effective as other 
types of equipment. Central Aircraft ordered 9 Bell helicopters. 
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A second project undertaken by Bell helicopters dealt with a 
geophysical survey in northern Canada. Headed by Dr. Hans Lund­
berg, the expedition employed for the first time a helicopter in combi­
nation with the latest type magnetic and electric devices to discover 
and record new mineral and oil deposits starting in the vicinity of Sud­
bury, Ontario. After 4 months of operation in the bush country, it 
was learned that helicopters are ideal machines for geophysical sur­
veys. Chief advantage of the helicopter in this type of work was its 
time-saving qualities. Using ordinary ground methods, a Canadian 
survey of an area 12,000 by 10,000 ft. required 70 days to perform, 
the magnetic operations utilizing the services of 2 engineers and 2 

helpers. The same area was surveyed by helicopter using only an 
engineer-observer and a pilot, and required only one hour. 

To provide an adequate supply of qualified airmen to fly the heli­
copters in industry, commerce mail service, agriculture and other 
fields , Bell in July, 1946, established a flight training school for civilian 
pilots. The first class included 4 commercially licensed fixed-wing air­
plane pilots, selected from a large field of -applicants. The course re­
quired from 6 to 8 weeks, and approximately 75 hours were devoted to 
class instruction. Flight training consisted of a ma....Umum of 30 and 
a minimum of 22,0 hours of flying time, divided into approximately 
equal hours of dual and solo, depending upon individual requirements. 

In November, 1946, Bell, working with the AAF and the·National 
Advisory Committee for Aeronautics, completed the XS-1, America's 
first rocket powered man-carrying plane designed to reach supersonic 
speeds. The first powered flight was made December 9, 1946-. De­
signed to reach a top speed of 1,700 m.p.h. at an altitude of 8o,ooo ft. , 
the XS-1 never was intended to be a military airplane, but rather a 
piloted flying research laboratory, with the function of recording data 
concerning the effect of transonic and stipersonic speeds on aircraft. 
That data was expected to be valuable in the development of the planes 
of tomorrow. Described in the simplest tenns, the XS-r was an ex­
tremely rugged airframe driven by a powerful rocket engine. Since 
it was not a combat plane, it had no armament or armor protection for 
the pilot. For a plane designed to fly at speeds faster than man had 
ever flown before, the XS-1 employed a rather conventional configura­
tion. Though highly streamlined, the use of the sweptback wing was 
avoided. The wing was very thin, with a maximum thickness of only 
10 per cent of the chord. Power for the ship was supplied by a rocket 
engine, designed and manufactured by Reaction Motors. It consisted 
of 4 units, burning alcohol and liquid oxygen, each of which produced 
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a static thrust of r,soo lbs., or a total thrust output for the plane of 
6,000 lbs. Power output was eontrolled by selection of the number 
of cylinders to be fired at one time. 

The first XS-I to fly incorporated a substitute power plant. The 
original power plant installation was to have incorporated a fuel sys­
tem wherein alcohol and oxygen would be forced into the burner 
chambers by a specially designed turbo pump. Because of the unavail ­
ability of the turbo unit, it was decided to install a pressurized system 
first, later using the turbo systeni as soon as it could be secured. "' ith 
the alternate system, top speed was estimated at I ,ooo m.p.h. at 6o,­
ooo ft. The length of the airplane was JT ft. , 10ft. 10 in. in height at 
tail, wingspan was small compared to the AAF's latest fighter craft, 
only 28ft. The unloaded plane weight was 4,892 lbs., 526 lbs. of which 
was test equipment. The rocket fuel weighed more than one and a 
half times the weight of the empty plane, 8,177 lbs. Bell Aircraft's 
contract called for demonstration of a minimum speed of Mach num­
ber .8, plus certain other performance requirements. After initial 
performance guarantees were met the Army Air F orces, National 
Advisory Committee for Aeronautics and Bell Aircraft were to con­
tinue further test work. 

Under contract with the Navy, Bell was experimenting with the 
use of sweptback wings on full scale aircraft. The first flight tests 
were with a modified P-63, equipped with 35-degree sweptback wings , 
with Navy designation L-39. The modified plane, which was not con­
sidered a prototype but rather a flying platform on which the swept­
back wing design could be tested under actual operation, was used to 
test sweptback wing characteristics at relatively low speeds. 

Bellanca Aircraft Corporation, New Castle, Del., in 1946 produced 
and delivered 400 Cruisair Senior commercial airplanes and organ­
ized a nation-wide group of 54 distributors. The company planned 
a production of about 130 planes a month in 1947· At the same time, 
G. M. Bellanca, president of the company, was -developing new de­
signs and other projects in the commercial. aircraft field. The Bel­
lanca Cruisair Senior, a 4-place plane, was powered by a Franklin 
I so h.p. 6-cyl. engine and Aeromatic propeller. Its gross weight was 
2,100 lbs., high speed 169 m.p.h., cruising at 150, takeoff run 485 ft. 
Its wingspan was 34 ft. 2 in. and length 21 ft. 4 in. The Cruisair 
Senior had such refinements as fiberglass soundproofing, exhaust si­
lencing muffiers, effective cabin heaters, rugs, ash trays, map compart­
ments, built-in radio speaker and direction finding loop. 

The Boeing Aircraft Company, Seattle, Wash., employed 13,000 
persons in its Seattle and Wichita, Kans., plants, and had a variety of 
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comm ercial and military a.ircraft either in production or under de­
velopment. Boeing also was doing rocket .work for the rmy Air 
F orces, as well as other long range experimental and development 
work for the Services. The Boeing Stratocruiser, a double-deck trans­
port and its cargo-carrying counterpar t the Stratofreighter were peace­
t ime developments from the B-29 Superfortress which devastated 
Japan and ended the '' ar in the Far Pacific. 

The Stratocruiser was powered by 4 Pratt & Whitney 3 500 h .p. 
\tVasp Major engines and 4 Curtiss 4-blade electric reverse pitch pro­
pellers. It had a length of r ro ft. , wingspread Lp ft. 3 in ., and the top 
of its tail was 38 ft. from the ground. Its "eight empty was 77.405 
lbs. , gross weight 135,000 lbs. ' ith fuel load, and landing weight !21,-
700 lbs. Its operating range was 4,200 mi., operating altitude 25,000 
ft. , ceiling 30,000 ft., cruising speed 300 to 350 m.p.h. Wing and tail 
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surfaces were similar to those of the B-29. The Stratocruiser's main 
passenger cabin was 74.0 ft. long, completely altitude conditioned ex­
cept for tail cone and wheel wells. The system maintained sea level 
conditions up to rs,ooo ft. and 6,ooo ft. conditions at 25,000 ft. While 
the standard arrangement was for 8o passengers, the Stratocruiser 
could be equipped as a commuter transport carrying I 14 passengers; 
or as a sleeper plane carrying 65 day passengers with 30 berths plus 
14 lounge seats. Cargo capacity was goo cu. ft.-g,ooo lbs. At the 
beginning of 1947, Boeing had orders for 55 of the Stratocruisers, in­
cluding 2 0 for Pan -American Airways at a value of $zs,ooo,ooo, and 
the other orders from American Overseas Airlines, United Airlines, 
Northwest \irlines, British Overseas Airways and Scandinavian Air­
lines. 

The Boeing-designed altitude conditioning system flew the passenger 
cabin on an independent flight plan. For example, at all altitudes up 
to 15,000 ft., the cabin remained at sea level atmospheric condition, 
eliminating uncomfortable ear-popping during ascent and descent. At 
25,000 ft., where the Stratocruiser was high above turbulent air, the 
passenger cabin flew at but 6,ooo ft. During the approach to an air­
field, the cabin was brought gradually to field level, independent of 
the actual rate of the airplane's descent. Passengers entered the main 
cabin through a large door on the port side near the middle of the air­
plane. They moved forward or aft to luxurious siesta-type seats, or 
they went down the circular stainvC!:J to the lower-deck, 14-seat 
lounge. Here Stratocruiser passengers enjoyed pleasant change of 
surroundings during flight. Forward of the main cabin were the com­
fortably appointed men's and women's dressing rooms, one on either 
side of the center aisle. Immediately forward of the dressing rooms 
was a semi-private luxury compartment which accommodated 8 pas­
sengers. The seats in this section were made up into 4 berths for night 
travel. Although each airline had individual berthing arrangements, 
generally speaking the seats forward of the main door were designed 
for ready and easy convertibility into berths at night. Typical berthing 
arrangements were found in Northwest and Pan American sleepers 
which accommodated 27 and 29 berth passengers, respectively. Ameri­
can Overseas in its all berthable version slept 45 persons in the main 
cabin. The ·stratocruiser's berths were 72 in. long and 42 in. wide, 
larger than those on standard Pullman cars and were designed to 
accommodate two persons in luxurious comfort. 

The Stratocruiser was built for airline operations at a direct cost 
of I cent a passenger mile. It carried a crew of 5 in transcontinental 
service-3 in the operating crew and 2 in the steward's compartment; 
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and for transocean operations 4 in the operating crew and 3 in the 
steward's compartment. In normal operations it could operate from 

ew York to London in less than 12 hrs. 
The Boeing Stratofreighter, cargo version of the Stratocruiser, 

was designed for a payload of 41,000 lbs. in cargo space\\ ith a volume 
of 6, 140 cu. ft ., near!) twice that of a boxcar. Designed to operate at 
the unprecedented low direct cost of 3·9 cents a ton mile, the Strata­
freighter had 4 separate cargo compartments, each separately accessible 
for maximum versatility, and each with provision fo r rapid, economical 
loading. hart haul cargo ''as com eniently loaded or removed 
from the 3 lo'' er-deck holds at truck bed level without di turh­
ing the main deck load in the fourth and larrrest compartment. The 

• 
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upper deck was 740 ft. long, nearly twice the length of a railroad 
boxcar. Incorporated in the .Stratofreighter were advanced refrigera­
tion and heating systems, thermostatically controlled to provide spe­
cial temperatures in each of the 4 compartments if desired . Designed 
to function on the ground as well as in the air, the heating system 
maintained 6o degrees Fahrenheit with in the airplane despite outside 
temperature as low as 67 degrees below zero Fahrenheit, whi le the 
refrigeration system could be set to keep the cabin at 45 degrees even 
though temperatures outside ranged as high as IOO degrees. If sched­
uled to carry a mixed load of flowers, vegetables, seafood and live 
commodities on a given flight , it was possible to separate the cargo, 
maintaining cabin conditions best suited to the product being carried 
in each compartment. The Army Air Forces ordered 9 Strata­
freighters in I946. 

Boeing, meanwhile, continued to receive orders from the Army Air 
Forces for very heavy bombers. In I946 I33 B-50 Superfortresses 
were ordered in 2 separate contracts. The B-so was an extended 
development of the B-29, but similar to it only in outward appear­
ance. Speed, range and load-carrying ability were increased sub­
stantially. The B-50 was powered by 4 Pratt & Whitney Wasp 
Majors, eadh developing 3,500 h.p. at takeoff. The new engines gave 
the bomber 59 per cent more power than the B-29. In all, there were 
approximately 250 large and small design changes on the B-so, in­
cluding the use of a lighter yet stronger aluminum alloy in the wing and 
an addition of 5 ft. to the height of the bomber's vertical tail surface. 
Structurally the new wing was I6 per cent stronger and almost I ,ooo 
lbs. lighter than the Boeing I I7 airfoil which carried the B-29 to the 
topmost ranks of America's superbombers. Basic redesigning of the 
B-so wing included modification of wing covering splices, connection 
of spar webs to spar cords and connections of wing coverings to spar 
cords. Pneumatic · de-icing boots were replaced on the B-so with a 
gas-combustion anti-icing heat system. Other wing changes included 
a complete new nacelle structure, new fast-acting landing gear re­
tracting mechanism, and accommodations for the larger power plants. 

An unconventional Army liaisor: plane, designated the L-ISA, was 
ordered by the Army Air Forces for use by the Gt•ound Forces. It 
was developed in the Wichita plant. Designed as an aerial observa­
tion post, particularly for spotting and directing artillery fire , the 
L-ISA was readily distinguished from conventional craft by a trans­
parent pod or gondola fuselage and upside down tail surfaces. The 
new Boeing was- powered by a I2S h.p. Lycoming engine, and was 
capable of taking off over a 4-story building in a distance less than 2 
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city blocks and landing over a similar obstacle in an even shorter space 
at speeds as low as 32 m.p.h. T he gondola enclosure, housing po!Ver­
plant, pilot and observer, hung below the level of all flight surfaces. 
This gave the pilot and the observer full visibility in all directions, in~ 
dueling directly below and directly aft. Although using a wheel land­
ing gear, tl1e airplane was equipped for ski or float installation. A 2 1-

gal. fuel tank afforded a range of 2~ hrs. ith the addition of an 
external fuel tank suspended under the gondola fuselage, the range 
was increased to 5~ hrs. The length of the L-rs was 26ft. 1.2 in. , 
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wing span was 40ft. and overall height 8 ft. 83/z in. The airplane had 
a ·g ross weight of 2,050 lbs., useful load of 541 lbs. , a service ceiling of 
r6,400 ft . and a maximum speed of rr2 m.p.h. 

The A rmy Air Forces continued to call on Boeing for experime,ntal 
as well as production contracts. A Boeing-AAF development project 
for a ground-to-air-pilotless missiles-GAP A. Pencil-slim rockets, ro 
ft. long, were being developed to seek out and destroy enemy aircraft 
over this country should such defense be necessary. Boeing was given 
responsibility for all phases of the project, which included designing, 
developing and testing the new rockets. The missiles were being 
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tested at vVendover, U tah, far out on the Great Salt Desert. First 
models were powered by standard Aerojet rocket units which pro­
pelled the aerial destroyers at supersonic speeds. 

Other Boeing experimental projects included the XB-47, a multi- , 
jet bomber, and new type power plants. By the end of 1946, the Iavy 
had accepted 2 of the 3 XF8B-1 fighters designed and built by Boeing 
du ri ng the latter months of the war. The third airplane was at the 
factory for modification. Known as the five-in-one because of its 
adaptabili ty as a fighter, interceptor, torpedo or clive bomber or attack 
plane, the 8-ton fighter was po'' ered by a single 3,500 h.p. Pratt & 

· \ hitney Wasp i aj or with counter-rotating propellers. During 1946 
the A rmy e' idenced interest in the X F8B-r, testing 2 of the airplanes 
at W right and Eglin fi elds. !though the war had been over for more 
than a year, Boeing B-29 Superfo rtresses continued to make records in 

BOEING L-15A LIAISON 
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1946. ' Flying a stripped-down B-29-B, Col. C. S .. Irvine and a hand­
picked crew of 9 men raced non-stop from Pearl Harbor to airo, 
Egypt, on an over-the-top-of-the-world flight in 39 hrs. 36 min. Aver­
aging 276 m .p.h. on the 9,500 mi. tr ip, Irvine set a new world peed­
for-distance record as well as contributing new data on the perform­
ance of standard equipment in polar regions. t V\ right Field and in 
the Marianas, the rmy A ir Forces flew B-29's for national and in­
ternational speed-and-distance-with-load, and altitu le-with-loacl rec­
ords, smashing or establishing a total of 20 during the year. At uam, 
where Col. Irvine headed the altitude reco rd project, crack crews of 
the _ Pacific Air Command piloted the big Boeing bombers to 6 new 
records. Lt. E dward M. Grabowski and apt. J ohn D. Bartl ett, com­
mand pilots for the Strategic Air Command , broke a total of 8 speed­
and-distance-with-load records. The \ir Materiel Command and 
Proving Ground Command established 6 other miscellaneous records 
with Superfortresses. Although one of the 20 records was broken later 
in the year by another AAF airplane, the 19 official records held by 
B-29's was nearly two-thirds of the 30 established by the AAF in 
1946. 

Consolidated Vultee Corporation, San Diego, Calif., had under­
going flight tests or nearing completion at the beginni ng of 1947 seven 
commercial, military and personal airplanes designed by the company. 
Convair had a backlog of approximately $333.000.000 fo r military, 
commercial and personal aircraft. It operated 4 aircraft manufac turing 
plants at San Diego and Downey, Calif.; Fort Worth, Texas; and 
Wayne, Mich., and a general manufacturing center at Nashville, T enn . 
Employment at the five plants was approximately 22,500. 

Production of 40-passenger, 300 m.p.h . air-conditioned and pres­
surized Convair-240 airliners moved steadily ahead in the company's 
San Diego plant. The first Convair-240 was expected to make its 
initial flight test in the spring of 1947. Deliveries to domestic and for­
eign airlines were to begin a few months later. Convair had orders for 
the twin-engine, pressurized transports from the American Airlines, 
Western Air Lines, Pan American World Airways, Continental A ir 
Lines, KLM Royal Dutch Airlines, and Trans-Australia Airlines. In 
addition t~ those orders, there was a substantial number of options. 
The Convair-240 featured a self-contained stairway, with optional lo­
cations forward on the right side or beneath the tail. It was the first 
commercial plane to utilize Convair's jet exhaust augmentation prin­
ciple. Exhaust gases were led aft over the wing and directed through 
nozzles. The jet action, which resulted in greater speed, also was 
utilized to cool the engines by drawing air around the cylinders. Gross 
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weight of the Convair-240 was 39 sao lbs., and its maximum payload 
Io,ooo lbs. Its length was 74ft. 8 in., wingspan 91ft. 9 in. , height 26ft. 
i: I in., maximum range at 300 m.p.h. I, I2o mi. Cabins of the plane 
were p ressurized, as uring complete comfort to passengers while the 
plane was clirnbing, crui ing or descending. Air-conditioning equip­
ment ma intained un ifo rm temperature inside the cabin regardless of 
outside weather or the altitude. Special soundproofing, radiant wall 
heating, large windows and comfortable seats with plenty of leg room 
were other feaht res. 

Convair's San Diego division was building the AAF 6-en!rine 
XC-99 troop transport and cargo plane, world's largest land-based ~:>air­
plane. The giant transp~r~ ~ad~ wingspan of 230ft., length r8z0 ft. , 
and height 57.0 ft . The tm tial fltght was scheduled during the summer 
of 1947. The double-deck XC-99 was designed to carry 400 troops, or 
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CONSOLIDATED VULTEE XC -99 TROOP CARRIER 

335 litter patients, or Ioo,ooo lbs. of cargo. Gross weight was 265,­
ooo lbs. 

Another plane in production at Convair's San Diego division was 
the all-metal L-13 liaison and ambulance plane for which Convair had 
a large order from the Army Air Forces. Designed to replace Stinson 
L-5 Flying Jeeps used extensively during the war, the new aerial jack­
of-all-trades could be used for photographic service, ambulance pur­
poses, observation, wire laying, courier service, light cargo movement 
and special radio activities. Powered by a 245-h.p. Franklin engine, 
the L-13 could take off in 230 ft., a distance equal to the wingspan of 
Convair's giant B-36 bomber. E quipped with folding wings and ad­
justable landing gear, the L-13 could be towed by military vehicles or 
hauled in a truck. Length was 31 ft. 9 in., wingspan 40ft . 5·5 in. , and 
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height, 8 ft . 5 in. Gross weight was 2,900 lbs. At a cruising speed of 
92 m.p.h. the L-13 had a range of 368 mi. 

Included in experimental projects under development by Convair 
was the powerful XB-46 jet bomber. This 4-jet bomber, being built in 

an Diego, was expected to fly in 1947. Its maximum speed was over 
soo m.p.h. 

The 139-ton B-36, world's largest bomber, underwent extensive 
flight tests at Convair's Fort vVorth, T~xas, division, where the huge 
planes were in production for the Army Air Forces. Initial flight test 
of the XB-36 was on August 8, 1946, in Fort Worth, Texas. The 
B-36 carried 10,000 lbs. of bombs for 10,000 mi. , or its maximum 
bomb load of 72,000 lbs. for a shorter range. The 6 Pratt and Whit­
ney \¥asp Major pusher-type engines, developing a total of I8,ooo 

STINSON VOYAGER 
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h.p., drove the worlds la rgest production propellers-rg-ft. Curtiss 
reversible-pitch . Gross vveight of th e B-36 was 278,ooo lbs., length r63 
ft. , wingspan 230 ft. and height 46 ft. 7 in . It '~as equipped with 2 
pressurized comparbnents fo r a crew of 12 plus a 4-man relief crew. 

T he company's V ultee F ield d ivision at Downey, a li£., was build­
ing 2 experimental XP-8r j et fighters fo r the Army . ir Forces. De­
signed as a long-range escort fighter, the XP-8r was powered by -
engines which developed as much power as most 4-engine bombers. 

gas turbine engine in the nose d rove a propeller, and a eparate jet 
engine operated in the tail. T he experimental figh ter ha I a maximum 
speed of over sao m.p.h. 

Convair's Stinson division at Wayne, M ich., had 2 1947 models in 
production, the 4-place Voyager r so and the F lying Station ·wagon. 
T he Voyager rso was equipped ·with a ISO h.p. f.'ran kli n engi ne, and 
cruised at I2S m.p.h. The Stinson F lying Station Wagon was a \ oy­
ager type which could be .converted to a general utility plane by re­
moving the 2 back seats. It carried 6oo lbs. of cargo. Performance 
was comparable to that of the Voyager r so. 

Guided missiles, pilotless aircraft and sev€ral experimental ai r­
planes in the secret classification also were under development at the 
4 Consolidated V ultee plants. · 

Curtiss-Wright Corporation A irplane Division, Columbus, 0 ., 
had in production or development a number of aircraft projects for 
the armed forces and commercial operations, including experimental 
contracts on pilotless aircraft and guided missiles. Construction had 
begun on the Curtiss all-cargo transpo rt CvV -32, an 8o,ooo-lb. 4-
engine freighter desig ned to carry 2s ,ooo lbs. r,soo mi . at a cruising 
speed of 270 m.p .h. at 2s ,ooo ft . at a direct operating cost of S cents a 
ton mile. It was to be powered by 4 W right Cyclone R-1820 I,S2S h.p. 
engines aHd Curtiss electric reversible propellers with automatic syn­
chroni zation of engine-propeller speeds. The CW -32 stripped and 
empty weighed 40,000 lbs.; useful load was 40,800 lbs. payload 26, r9s 
lbs. , wing loading S7·6 lbs./sq. f~ . Its wingspan was 130 ft. 2 in. , 
length 86 ft . 2 in. , height 32 ft . 4· S in. , wing area 1,400 sq. ft. Max­
imum speed with takeoff weight was 304 m.p.h ., service ceiling 32,000 
ft. range at .20,000 ft. with maximum cruising power 2,445 mi., stall­
ing speed 88 m.p .h. 

Curti ss-Wright was developing a new fighter plane XP-87 for the 
AAF. The plant produced a number of XBT2C-r and 2 bomber­
torpedo planes for the Navy carriers. The XBT2C- r was powered by 
a Wright R -3350-24W, r8-cyl. 2,500 h.p. for takeoff. It was 38 ft. 
3.0 in. long, r6 ft. 6 in. in height and had a wingspan of 47 ft. 7}-8 in. 
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I ts gross weight empty v.-as 12,210 lbs., useful load 4 777 lbs. with a 
I,ooo-lb. bomb, or u eful load 5 9"'5 lbs. with an aerial torpedo. The 
XBTC-2 was powered by a Pratt & v hitney 28-cyl. XR-436o-8o 
engine, had a span of 50 ft. , length 38ft. 6.8 in. and height 16ft. 6 in. , 
with useful load of 3,060 lbs., high speed o er 350 m.p.h., service 
ceiling over 29,000 ft. and range over 8oo mi . 

Curti s-\i\Tright also produced for the Navy the XF15C-1, an ex­
perimental high speed carrier-ba ed fighter with a turbo-jet engine 
in addition to the conventional engine-propeller plant and a T tail for 
improved stability and control. It had a span of 48 ft., length 43 ft. 
94 in ., height I 5 ft. 3 in ., high speed O\ er 450 m.p.h., stalling at 100 
m.p.h . service ceiling over 38,ooo ft. and range over 1,200 mi. Its 
gross weight ' as 16,775 lbs. , empty weight 13,084 lbs., useful load 
3,671 lbs. It was powered by a Pratt & Whitney 18-cyl. R-2800-34W 
radial and a DeHavilland-Allis-Chalmers T ype HI turbo-jet. The 
propeller was a Curtiss electric 4-blade, I 3 ft. in diam. 

CURTISS-WRIGHT CW-32 
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CURTISS-WRIGHT XBTC-2 

r946 marked the end of wartime business with the Navy, as Cur­
tiss-Wright ended those war contracts in mid-year, having produced 
more than 6,700 military combat aircraft for the Navy Bureau of Aero­
nautics. Some were on carriers used at the Bikini atomic bomb tests. 
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They were the late model SB2 Helldiver di\ e bombers which also 
were on the ne\\ carrier\ alley Forge. The C-2 model Seahawk •vas 
put in production early in r946, ' ith improved performance and '' ider 
utility for scouting. It had a span of 41 ft. , length 38ft. 1.2 in. height 

CURTISS NAVY SC SEAHAWK 
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CURTISS-WRIGHT XFrsC-r 

r6 ft. 10.2 in., max. speed over 250 m.p.h., cruising at rso m.p.h. , 
service ceiling over 28,ooo ft. and range over 670 mi. It was powered 
by a Wright R-1820-76 9-cyl. radial and a 4-blade Curtiss propeller. 
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Its " ·eight empt was 6 r I lbs. normal weight 7.785 lbs., wing load­
ing 27.6 lbs./ q. ft. 

Curti -\ right \\·a beginning on a long-term contract with the 
rmy ir Force to obtain engineering data to help in the design of 

future aircraft through remodification of ro B-17 airplanes for ditch­
ing or landin o--. on water test . ith emphasis on re earch· the engi­
neering staff ' as greatly expanded as special technical studies were 
begun on mi si les, pi lotle aircraft and other projectiles. A develop­
mental laboratory was set a ide in a sect ion of the Columbus plant for 
this work in aeronautical cience and allied techniques. shielded 
rad io room of copper was built and put in use, simulating the most 
1 erfect po ible radio reception conditions. !so de' eloped was a ne\\ 

pot "eld analyzer, and rad iography equipment was installed for 
latest testin rr methods. th r device were et up for \\ ork on con-
fidential 1 ro j ects. 

Douglas ircra ft ompany, anta Monica Calif. had completed 
rec nversion fr m its record wartime output of -9 3 5 aircraft and ,,a. 
in full -scale p roduction on a 2oo,ooo ooo backlog of commercial and 
mi lita ry plane orders. The. parent ]lant at Santa 1onica \\a occupied 
principall) with manufacture of I 50 new four-engihe DC-6 lmwry 
li ners fo r domestic and foreign airlines. I , ewest, fastest and most lux­
urious of the DC se~ies of commercial transports, the DC-6 was a post­
war development from the thoroughly tested and war-proven C-54 and 
DC-4 Skymasters. The DC-6 combined the latest engineering and 
scientific developments with the utmost in styling, comfort and con­
venience for air travelers . It carried 52 passengers as a dayplane or 
26 in berths as a sleeper aircraft. Other interior arrangements per­
mitted up to 68 passengers in addition to the normal crew of five, 
including two cabin attendants. Passengers and crew of a DC-6 rode 
in a cabin pressurized, sound-insulated and fully air conditioned. vVith 
these co~fort features was tl~e cruising speed of 300 m.p.h. The DC-6 
h~d a. wmg span of I I? ft. 6_ 111 ., length roo ft. 7 in ., height 28 ft. 5-in ., 
wmg area I A 57 s~. ft. mcludmg 8r sq. ft. of aileron. It\\ as powered by 
four Pratt & Wh1tney 2, roo h.p. Double Wasp engines driving 13-ft. 
reversible propellers. · 

T wo years of study were represented in the design of the DC-6 
sleeper interior. In attaining their goal of style, comfort and utility, 
Douglas designers had the initial advantage of an unusually spacious 
cabin-7 ft. from floor to ceiling, nearly ro ft. wide at seat level, and 
more than 67 ft. long. The entrance and service section containing 
buffet, cloak room and attendants' office was located near the center 
and divided the main cabin into two sections. The forward section 
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DOUGLAS C-74 MILITARY TRANSPORT 

seated 36 passengers in the dayplane and had 18 berths as a sleepe r. 
Six teen additi onal seats or 8 berth s were located in the aft sectio1i. 
A rtful use of color and fabric created a restful and spacious effect 
throughout. All fabrics, including fl oor and wall covering, upholstery, 
curtains and . ceiling fabric were flame and mildew proofed. In thi s 
comfortable interior were special sleeper chairs developed after months 
of research and engineering. Seats were approximately 20 in. wide, 
and were cushioned with soft sponge rubber. Chair backs reclined 
easily and smoothly to any desired position by a Douglas developed 
hydraulic mechanism. An adjustable table could be attached to either 
arm of the chair for dining, writing or playing cards. Ingenious de­
sign permitted the DC-6 chairs to be converted into berths in 30 
seconds. Lower berths were 76 in . long and 42 in. wide, and uppers 



r 
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were on ly 6 inches narrower. U ppers "ere concealed in the ceiling 
and could be S\\ ung down, ready fo r occupancy, with a single motion 
requ iring as little as 10 seconds. Both berths afforded ample head 
room fo r passengers to sit up. Both had windows reading lamps, call 
buttons, clothes hangers and cold air jets. Inside berth compartments 
were cabinets containing adjustable mirrors and make-up kits for 
women and shaving kits fo r men. dditional accessory cabinets also 
' ·ere provided for valuables, waste disposal and ash trays. The spa­
cious and "ell-equipped women's lounge in the aft end of the fuselage 
contained a fu ll-length mirror, full-sized sofa, and two dressing tables 

DOUGLAS DC-6 AIRLINER, 
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equipped with adjustable, self-ligh ted mirrors. separate section 
contained a wash basin and dental bowl ,,·ith bu il t-in accessories, 
special lighting and a large mirror. The men's lounge, in the forward 
section, contained three wash basins, a dental bo\\"1, three la rge mir­
rors, shoeshine stand, two lounge seats and a toil et compartment. T he 
entire cabin was engineered to be exceptionally quiet. Automatic air 
conditioning maintained ideal temperature and humid ity in flight or 
on the ground. Sea-level pressure was maintained automatically in 
the DC-6 cabin up to 9,000 ft. altitude. At higher altitndes cabin 
conditions gradually approached a max imum of .8,ooo ft., while the 
aircraft actually flew as high as 20,000 ft. 

The Douglas company al so v. as filling a U. S. avy order for 
$5o,ooo,ooo worth of single-engine attack and dive-bombers. F or­
merely designated the BTzD-1, this long range aircraft was redesig­
nated the AD- I (attack, Douglas, model r) and named the Skyraider. 
T he carrier-based plane could mount I2 five- in . rockets and two 12-in. 
Tiny T ims, largest carried by aircraft. ·with thi s rocket armament, 
the Skyraider packed more firepower than a light cruiser. Capable 
of fl ying far ther, more than 50 m.p.h. faste r and with a greater muni­
tions load than any other of its type in service, the Douglas AD- I 
~vas one of the most versatile aircraft in the Navy's postwar air fleet. 
In addition to zomm. machine guns mounted in the wings, it could 
carry a 6,ooo-lb. load of bombs, torpedoes, fire bombs, radar units, 
rockets or extra fuel tanks without changing armament installations. 
With a range of more than I ,500 miles, it had a wing span of slightly 
over 50 ft., a wing-fold to 24 ft., length 39 ft. , weight 10,470 lbs., 
minus useful load, and was powered by a single Wright 2,500 h.p. 
Cyclone engine. Fuselage dive brakes were a unique feature. 

In addition to production of new models, Douglas was filling 
orders for new DC-4 airliners and converting surplus military C-54s 
into both cargo and deluxe passenger transports. Powered by four 
Pratt & Whitney 2SD13-G engines developing 1,450 h.p., com mer­
cial versions of the C-54 Skymaster had a max imum SI?eed of 243 
m.p.h. using only 6o per cent of rated power. At Io,ooo feet, the D C-4 
cruised at 224 m.p.h. with a gross load of 65,0QO lbs. \ iVing span of 
the DC-4 was I 17 feet 6 in., length 93 ft. 5 in., height 27 ft. 7 in ., and 
wing area totaled 1.457 sq. ft. including 93,55 sq. ft. of aileron. 

During 1946 the company produced 66 new DC-4s and completed 
86 C-54-to-DC-4 conversiqns1 bringing the total of new and converted 
DC-4s to 210 in service on airiines ~·6f the United States. 

Douglas also completed ran order fqr ·14 giant C-74 Army Air 
Forces transports, produce·d in the Long Beach, Calif., plant. De-
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signed to carry 125 milita ry personnel with full equipment, the C-74 
weighed I45,000 lbs. fully loaded. Because its maximum range of 
7,8oo m iles enabled it to circle the earth with only two stops, the 
t ransport was named the Globemaster. It had a wing span of 173 ft., 
length 1 24 ft. , and height of 43 ft . The C-74's four 28 cyl. Pratt & 
Whitney 3,650 h.p. ·wasp Major R-36o engines gave it a speed in 
excess of 300 m.p .h. mong advanced design and construction fea­
tures were full span flaps, reversible propellers, thermal anti-icing, 
built-in cargo elevator and traveling crane. Douglas did not plan to 
produce a commercial ver ion of the A rmy transport. 

DOUGLAS C-54 COMMERCIAL TRANSPORT 
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A new military plane produced during 1946 by Douglas was the 
XB-43, America's fiTst jet-propelled bomber. Closely resembling the 
unconventional Douglas XB-42 in design and structure, the XB-43 
was a mid-wing, tricycle gear monoplane. Jet engines occupied the 
same position within the fuselage, just aft of the cockpit, as the Allison 
liquid-cooled engines did in the XB-42. Twin jet exhausts replaced 
the XB-42s coaxial counter-rotating propellers aft of the fuselage. 
Both planes had a wing span of 71 ft. 2 in. and measured 51 _0 ft. 
from nose to tail. Powered by two T.G. 180 jet engines supplying 
8,ooo lbs. of static thrust, the XB-43 attained speeds in excess of 500 
m.p.h. soon after its initial test flight on May 17, 1946. The Douglas 
jet bomber had a range of more than 1,400 mi. and a service ceiling of 
over 38,ooo ft. The two-place cabin was pressurized. 

Newest aircraft to bear the Douglas name was the five-place Cloud­
ster, a low-wing monoplane introduced in January 1947. With all 
the speed, safety and luxury features of a modern airliner, the twin­
engine Cloudster was intended for either charter service or executive 
use. It achieved high performance by utili zing the ·ame advanced 
aerodynamic principle of center line thrust as the Douglas XB-42 
M ixmaster. By means of a gear box and drive shaft, the Cloud­
ster's two E -250 h.p. Continental engines drove a single 8-foot pro­
peller mounted aft of the rear control surfaces. E ither engine could 
be cut without affecting flight control , giving the aircraft twin-engine 
performance and dependability with single-engine ease of handling. 
Unconventional placing of engines and propeller increased efficiency 
of wings, reduced drag, eliminated propeller turbulence from all sur­
faces and reduced noise to a negligible level. An all-metal, low-wing 
monoplane, the Cloudster 's wing span was 39 ft. 9:Y8 in. , height 12 
ft., and length 35 ft. 4.0 in. Wing area was 235.2 sq. ft ., including 
14.4 sq. ft. of aileron. It cruised at 200 m.p.h. and had a maximum 
range of more than 1,000 mi. U seful load was 1,885 lbs. It could carry 
5 persons plus 250 lbs. of baggage 950 mi. at 200 m.p.h. Tricycle 
landing gear were hydraulically retracted into the nose and wings. 
The nose wheel was steerable. A low .center of gravity, plus tread of 
IS ft. 3 in ., gave the Cloudster extreme ground stability. Because 
the ' entire cabin was located ahead of the wings, all passengers had 
exceptional visibility. Entrance to the deluxe compartment, compa­
rable in size and appointments to the finest limousines, was through an 
automobile type door on the left side. The wide cabin permitted three 
passengers to sit on the spacious rear seat, vvhile the fourth passenger 
had a separate seat beside the pilot. Standard equipment included 
electric starters ; cabin heating and cooling system ; dual controls ; 
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tran ·port-t) p in trument panel · hydraulic landing gear, flaps and 
brakes; h vo-way radio with broadcast receiver ·; night-flying instru­
ments; ash trays, cigarette lighters, glove compartment, cabin dome 
light, landing lights and na' igation lights. 

Douglas ircraft Compan) also wa engaged in research on guided . 
miss iles, supersonic aircraft and other technological projects of a 
secret nature fo r the O\ ernment. 

First public _showing of the Douglas D-558 Skystreak a trans­
sonic research airplane developed fo r the U . S. Navy, was held at the 
Douglas E I Segundo plant on February 5, 1947. It was a slender, 
low-,~i~g monoplane of advanced design but "vith performanc: char­
actensttcs of a normal airplane. Propelled by a General E lectnc T G-

DOUGLAS XB-43 BOMBER 
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DOUGLAS CLOUDSTER 

180 turbo-jet engine, the Skystreak was designed to explore aerody­
namic phenomena in the transonic range between 6oo and 700 m.p.h. 
It differed from previous high speed research craft in its ability to 
take. off, climb to service ceiling, perform level speed runs and return to 
the starting point under its own power. The Skystreak was 35 ft., I 7'2 . 
in. in length, span 25ft., height 12 ft.17'2 in. It had a gross weight of 
9,750 lbs. including the pilot, 500 lbs. of recording instruments and 
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fuel. Wing area was 1 so q. ft. A strictly research aircraft,~ the 
D-ss8 did not carry armament. The massive jet unit occupied the 
major portion of the tubular fu elage. ir entered through the nose 

1 
DOUGLAS D-558 
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flowed in separate ducts around the cockpit and emerged a a pro­
pulsive exhaust from the tail. To withstand excessiYc turbulence 
encountered at the speed of sound, the Skystreak was at least 6o per 
cent stronger in construction than current combat aircraft . The fuse­
lage was a long, smooth tube of magnesium all y '' ith no internal 
bracing. Its short, thin wings were con tructed of 75 , strongest 
aluminum alloy. Conventional alloy was u eel in the cockpit and air 
ducts. For pilot escape in emergencie , the entire forward section of 
the Skystreak was jettisonable. The pi! t c uld bail out of the section 
after the cabin had decelerated t a safe speed. ther devices for pilot 
safety included special pads and harness in the pressurized cabin. 
Oxygen also was available for emergency use of the pilot. The cabin 
could be cooled or heated to meet varying conditions of flight. Two 
230 gal. integral wing fuel tanks could be supplemented with 50 gal. 
jettisonable wing-tip tanks which were ejected by a powder charge. 
Painted brilliant scarlet for identification at high speeds, the Douglas 
Skystreak was to make its speed runs at the rmy Air Forces test 
facility at Muroc, Calif. 

The Engineering and Research Corporation. R iverdal e, TVld ., mak­
ers of the Ercoupe, first Government-certi fted spin-proof and stall­
proof airplane, in a period of few years won a place among leaders 
in the personal plane field. Plans of the company for the future in­
cluded improvements on the design as well as new designs calculated 
to keep the company in the aviation forefront. Besides airplanes, 
Engineering and Research Corporation produced a variety of precision 
tooling machines, some of which played an important part in aircraft 
manufacture. Among them were the Erco sheet former, the shrinker, 
riveter, stretcher and propeller profiler. During the war, as a matter 
of fact, every propeller made in this country for A llied service was 
ground on an Er~o profiler. During the war Erco had suspended 
manufacture of aircraft in order to make other equipment. E arly in 
I946, however, production of the cleanly designed Ercoupe was re­
sumed. 

The Ercoupe was a two-place low-wing monoplane, al1-m~taL 
except for fabric covering on its outer wing panels. A Continental 
75 h.p. engine gave it a cruising speed of r ro m.p .h. and a top speed 
of 127 m.p.h. Embodied in the Ercoupe were three major features of 
unconventional design. First, it was spin-proof, with lateral control 
which remained effective at low speeds. Second was the two-control 
system in place of the usual three controls. This was achieved by link­
ing the rudder to the aileron controls so they automatically function~d 
together. Thus the rudder pedals were elimi~a.ted. Third wa.s the 
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tricycle landing gear, a novelty for personal planes at the time the 
E rcoupe was designed. v ith this gear the airplane could be landed 
at an) speed up to twice its minimum landing speed without tendency 
to leave the ground after first impact. Danger of ground-looping was 
eliminated and cross-wind landing could be made easily. So effective 
" ere the features which made the E rcoupe spin-proof and stall-proof 
that the , through a series of te ts, found that average time 
needed to olo this plane was only 53 per cent of that required for 
conventional personal planes. The te ts were conducted among stu­
dents of all types and backgrounds, ranging in age from r8 to 45 
years and having in common only that they had no previous flight 
training. 

Fairchild ircraft Division of Fairchild Engine and Airplane 
orporation, Hagerstown, Md., was in full production on its military 

ERCOUPE 
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FAIR CHILD F -24 PERSONAL PLANE 

transport plane, the C-82 Packet. With a total production for the 
year of r,g6o,ooo airframe pounds, Fairchild delivered 79 Packets to 
the Army Air Forces to be put into service by Troop Carrier units. 
Although designed primarily as a transport for heavy military cargo 
such as jeeps, trucks, light tanks, and field guns, the C-82 had many 
advantages as a paratroop transport that threatened to overshadow 
its basic use as a cargo carrier. It could carry 42 paratroopers with 
full equipment. T wo jump doors were located in the rear· of the fuse­
lage (not at the side), and the men could bail out two at a time, with 
no danger of striking against the plane's tail and also eliminating 
propwash shock because they did not jump into the terrific wind blast 
behind the propellers. The advantage of dropping two men at a time 
instead of one was obvious. The paratroopers landed closer together 
and were thus able to concentrate their strength in a smaller land 
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area, with fewer casualties. Paracans containing equipment and sup­
plies for the troops were dropped simultaneously by automatic release 
through two small doors in the belly of the fuselage. 

A s a · cargo carrier, the C-82 could carry a maximum payload of 
9 tons on flights up to 500 mi., and 6Yz tons for 1,500 mi. The Pack­
ets immens~ cargo hold, with 93 per cent as much cubic capacity as a 
ra ilroad freight car, was long and square-sided like a boxcar. It 
loaded f r m the rear end, eliminating the usual slO\v and cumbersome 
method u ed in stowing heavy cargo aboard a plane. Huge double 
doors in the rear of the fuselage opened like a clamshell to the full 
wid th of the cargo compartment. T here was plenty of room, 14 ft ., 
under the high twin-boom tail for a large truck to back up to unload 
cargo directly into the plane. Transfer of cargo was simplified by the 
fact that the P acket's floor was level and at truckbed height. The 
C-82 had a range of 4,000 mi. and a cruising speed of more than 200 
m.p.h. It had two 2,100 h.p. Pratt and Whitney engines, tricycle 
landing gear, and was designed to operate from small, rougli. airfields 
requiring short takeoff runs. The Packet could take off, fully loaded 
at 42,000 lbs. gross weight, in the remarkably short space of 8oo ft. 
It ca rried a military crew of five. 

Although the C-82 went into production too late to see action in 
W orld War II, the big twin-engine plane was adopted in 1946 as the 
standard troop carrier aircraft and late in the year, the famous 36th _ 
Squadron of the 316th Troop Carrier Group, based at Pope Field, 

. C., became the first postwar AAF unit to be completely equipped 
with the new flying boxcars. During 1946, the routine work of the 
36th was highlighted by outstanding records. In late May, 36th 
Squadron aircraft participated in Operation Meteor, the transcon­
tinental mass flight of jet planes. The C-82 Packets, carrying engines 
and other equipment, followed the speedy fighters to service them 
tl:roughout their flight . They proved conclusively their versatility in 
htgh speed, long-range operations. On the return flight from the West 

oast to P ope Field, one of the C-82s set an unofficial cross-country 
record for hv in-engine cargo planes of 9 hrs., 14 min., 5 sec. And on 
December 9, Lt. Col. \i\Tilliam Mandt and a crew of six set their 
C-82 down at Pope Field after a six-months, 25,000 mi. tour of Europe 
in which they tested and demonstrated the plane before thousands of 
occupation GI's and civilians. In Prague alone, 400,000 persons 
gathered at the municipal airport to see the flying boxcar go through 
its paces. Col. Mandt estimated that more than 1,000 paratroopers 
overseas made exhibition jumps from his C-82. 

Perhaps the most dramatic operation undertaken by the Packet 
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FAIRCHILD C-82 PACKET 

was its several rescue and search assignments. In November, 1946, 
when 12 Americans crash-landed in the Swiss Alps, the Air Trans­
port Command dispatched a C-82 on a 4,000 mi. rescue mission to 
Switzerland with a complete R-5 helicopter stowed inside its cav­
ernous hold. The plane was turned back at the Azores after Swiss 
rescuers had reached the marooned group, but only a few weeks later, 
another C-82 swallowed a helicopter and set out to aid in the search 
for a missing transport plane in the snow-covered mountains of north­
ern Washington. 

In March, 1946, foll0wing the inspection of a C-82 by Post O ffice 
Department officials, Fairchild designed a flying mailcar equipped 
with unique facilities for sorting and storing mail in flight. This all­
mail Packet was a modification of the Army's flying boxcar and was 
capable of carrying up to 7 tons of airmail. Installed in the squared 
interior of the plane were such postal equipment as a sorting table, 
letter rack, chutes, and bag racks. The equipment, lighter than that 
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u ed in railroad mail-cars, was more compact and more efficient. 
This ne\\ kind of mail plane "as put to the test on October I when a 
C-82, rigged with the special postal equipment, made a demonstration 
flight from e\ · York to San Francisco to mark the inauguration of 
s-cent a irmai l sen ice in the nited tates. The initial flight of the 
A ing mailcar was conducted by nited ir Lines for the Post Office 
Department, and stops were made at principal cities to discharge and 
take on airmai l. Three railwa) mail clerks \~ere aboard to work the 
mail wh ile the plane was in flight. 

In ct ber, 1946. Fairch ild Aew its XNQ-I, a new Nav) trainer 
embod ing many major advancements in primary training aircraft. 
The X Q - I was a low-\\ ing all-metal, two-place monoplane with 
tandem eating arrangement. It was powered by a Lycoming 9-cyl. 
engine rated at 320 h.p. , the installation of which utilized a new and 
improved power package principle developed by Fairchild. The air­
plane was equipped with flaps , and had an electrically operated re­
tractable landing gear. It also was the first primary trainer equipped 
wi th a Hamilton Standard controllable pitch propeller. Another out­
standing feature of the - Q - I was the new functional safety cockpit 
design which the Bureau of Aeronautics sponsored to provide a stand­
ard for all its carrier-based aircraft. The cockpit wa:s enclosed by an 
unobstructed one-piece bubble canopy, offering all-around visibility 
to both instructor and student, a feature expected to reduce collisions. 
The XNQ-I had a gross weight of 3,700 lbs. Its rate of climb was 
more than I ,ooo ft. per min . and its ma.'<irnum speed was about I70 
m.p.h . \dequate stall characteristics were incorporated into the design 
of the trainer. Emphasis had been placed on stability and control, so 
important for carrier-based aircraft. The airplane had a wing span 
of 4I ft., 5 in . Its over-all length was 27 ft., I I in., height was 9 ft. , 
IO in. 

A mong the experimental projects Fairchild had underway was the 
development of a new type of landing gear, on which the wheel was 
free to turn in the same manner as a · furniture caster. Flight tests 
were made on a PT-19 trainer equipped with this swivel gear. P ri­
mary purpose was to permit planes to make cross wind landings, 
holding the plane at an angle to the runway while the wheels adjusted 
to actual forward direction of the plane. Possibility of ground-looping 
was greatly reduced because a pilot could keep the plane cocked into 
the wind without having to coordinate to keep it on the runway. Fair­
child's work on the swivel wheel installation was coordinated with 
other manufacturers, and with the personal flying development office 
of CAA, which initiated the project to improve the utility of smaller 
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FAIRCHILD XNQ-r TRAINER 

planes unable to use one way airstrips during pronounced cross winds. 
F airchild E ngine and Airplane Corporation P ersonal P lanes Divi­

sion establi shed a large factory and service center with hangars and 
other faciliti es at Strother F ield, Wjnfield, Kans. The new plant, 
expected to employ about 400 persons, served as the main Fairchild 
base for service, maintenance and repair work on the F-24, PT-rg, 
and all other Fairchild airplanes used by private owners. During 
1947 a newly designed 4-place family airplane, the Fairchild F-47, 
was to be manufactured at Strother Field. The new low-wing, all­
metal plane was to have retractable tricycle landing gear and a roomy 
cabin for 4 or 5, with full instrumentation for all-weather flying. The 
Fairchild F -24, a deluxe version of the prewar model, was tempo-
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rarily manufactured under cont ract by Texas Engineering and Manu­
facturing ompany, Dallas, Texa . Deliveries of this 4-place cabin 
monoplane began in 1arch 1946. The F -24 was offered with a choice 
of 2 differen t aircoolecl engines, a Ranger IT h.p. 6-C) I. inline in­
verted . or a \ arner I 65 h.p. 7-C) I. radial. 

The I ilotl ess Plane Divi ion of Fairchild, located at Farmingdale, 
-:\. Y . \\aS building pilotle aircraft of the guided missile type for the 

avy. 
The Firestone A ircraft Company, Vlillow Grove, Pa., formerly 

G & A ircraft, and original!) the P itcairn Autogi ro Company, de­
veloped the X R-9 light-weight helicopter for the rmy ir Forces. 
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LOCKHEED CONSTITUTION 

This single-place helicopter was succeeded by the X R-gB, a 2 -place 
tandem arrangement aircraft, also for the AAF . The XR-gB was 
redesigned into the GA-45D, a side-by-side seating commercial type 
model introduced in September, 1946. The GA-45D was powered by 
a 175 h.p. Franklin 6-cyl. aircooled engine, had dual controls and a 
tricycle landing gear. The three-blade main rotor was 30 ft. in diam. 
and the anti-torque tail rotor was 6 ft. 6 in. in diam. Overall height 
was 8ft. 60 in., and length 27 ft . 7 in. , while width at landing wheels 
was 9 ft . The helicopter cruised at go m.p.h ., had a top speed of 115 
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m.p.h. and climbed at a rate of I 250 ft. per min. Its service ceiling 
was 13,000 ft. and fuel capacity 25 gal. prO\ iding a range of 225 mi . 
The lucite enclosed cabin gave clear vision through a range of 270 
degrees. The rotor blades were constructed of step-tapered heat­
treated steel tube spars to which 7/ 32 five-ply poplar plywood ribs 
were attached by stainless steel collars. The fuselage ''as of welded 
steel tubing with a nose section of transparent pia tic. Fuselage fair­
ing was aluminum alloy. The boom had a bal a c re with alclad out­
side skin. 

The post\ ar commercial helicopter G. -45D "as test flown early 
in 19-J-6. The F irestone \ircraft ompany planne I its next helicopter 
model to be a 4-place family type sedan. 

Lockheed A ircraft Corporation, Burbank, ali f. , delivered $r 14.­
ooo,ooo \\ orth of aircraft to the armed forces and commercial oper­
ators in 1946, and at the beginning of 1947 reported a backlog of 
orders amounting to $r56,ooo,ooo. The 1946 deliveries embraced 57 
Constellation transports for 8 airlines, 398 P-80 Shooting Star jet-pro­
pelled fighters for the A rmy Air Forces and 2 P2V 1 eptune patrol 
planes for the avy. A larger transport, the Constitution, for the 

avy, was completed and flown in 1946, and a second Constitution 
was to be completed in the Summer of 1947. 

The Lockheed Constellation, models 649 and 749, was an all-range, 
high performance transport carrying 64 passengers and 13,500 lbs. 
of ca1·go. It was powered by 4 Wright C18-BDr Cyclone engines 
with P ratt & \ iVhitney Double Wasps optional. Its wingspan was 
I23 ft., overall length 95 ft. I in. , top speed with full load over 350 
m.p.h ., top cruising speed with 6o per cent power over 300 m.p.h., 
range non-stop 4,8oo mi. maximum and 2,000 mi. with 9-ton load. 
Its transport operating weight, including crew and all service equip­
ment, was from 58,500 to 6I,500 lbs. Its ma.ximum takeoff gross 
weight '"as 92:000 lbs. with roo,ooo lbs. as model 749 with additional 
fuel in outer wing tanks. The maximum landing gross weight was 
82,500 lbs ., with useful load over 18 tons. 

The Lockheed Constitution, model 89, Iavy model XR6o-r, was 
a transocean passenger transport land monoplane with capacity for 
r8o passengers. It was powered by 4 Pratt & \i\Thitney \iVasp Major 
TSBr-G aircooled engines. It was I56 ft. I in . long, with a wingspan 
of 189 ft. r in. Its high speed was 303 m.p.h., cruising at 286 m.p.h., 
maximum range 6,300 mi. Its basic weight empty was I 1,575 lbs., 
maximum gross weight for takeoff I84,000 lbs., maximum gross 
weight landing r6o,ooo lbs., useful load 69,425 lbs. 

The P2 V -2 Neptune was a Navy land-based day and night armed 
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LOCKHEED ARMY P-So SHOOTING STAR 

patrol plane carrying a crew of 7· It was powered by 2 ·wright Du­
plex Cyclone R-3350 aircooled engines. Its wingspan was 100 ft ., 
length 75 ft. 6 in. Its top speed was more than 300 m.p.h. , cruising 
speed 170 m.p.h., range with patrol load more than 3,500 mi. Its 
weight empty was 32,957 lbs. and maximum gross takeoff weight 
58,ooo lbs. 
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The Shooting Star, P-8oA, was a jet-propelled, low wing,_ all­
metal, single place figh ter or reconnaissance plane powered by one 
General Electric super jet propulsion turbine engine. The plane's 
weight empty was approximately 8,ooo lbs., its maximum operational 
weight about 14,000 lbs. Its wing span was 38 ft. ro.Yz in., length 34 
ft. 6 in. I ts top speed \\as more than 550 m.p.h. 

L ockheed planes set many ilight records in 1946. The Constelta­
t ion held the A tran continental transport record of 7 hrs. 27 min. 
on a 2,500 mi. flight between Burbank and ew York. An A AF 

hooting Star crossed the U nited States in 4 hrs. 13 min. A avy 
eptune held the world non-stop distance record. From September 

29 to October I , 1946, a P 2V-2 eptune flew from P erth, W estern 
Australia, to Colwn bus, 0 ., by way of the P aci fic, a distance of II ,-

235-6 statute mi les, non-stop, in 55 hrs. 15 min. The four avy pilots 
"'ere Cmdrs. T . D . Davies, E . P. Rankin , Vv. S. Reid and R. H. 
T abeling . They had named their plane "The Truculent Turtle." 

LOCKHEED 649 CONSTELLATION INTERIOR 
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LUSCOMBE SILVAIRE 

The "Lockheed Neptune on that record flight had been designed 
for a gross load of about s8,soo lbs., but it left Australia with 8s,ooo 
lbs . Four Jato units assisted the takeoff, adding about 4,000 Ibs. of 
thrust to the r6,ooo lbs. thrust of the two ·2,300 h.p. Wright Duplex 
Cyclone engines. The plane fought headwinds, heavy rain, dense 
clouds and icing conditions at various stages of the long flight across 
the Pacific. Its crew took it across the American coastline about roo 
miles north of San Francisco; then they headed for Ogden, U tah, 
fighting icing weather and headwinds which cut down their speed and 
reduced the fuel supply. Near Columbus, 0., the fuel gauges warned 
them to land. 

Luscombe Airplane Corporation, Dallas, Texas, in 1946 increased 
production ro times the number of airplanes produced in the previous 
year. Deliveries totaled approximately $6,ooo,ooo. E arly in 1945 
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Luscombe acquired 700 acre of land at Dallas for a new plant site. 
During 1945 plan were made for a modern IOO,ooo sq. ft. plant, the 
ground was broken and by the end of the ) ear the Trenton, N. J. 
plant wa closed and production wa up to three planes a day in the 
Dalla plant. In 19-1-6 Lu combe m ved up from six th to fourth place 
among li<Thtplane pr ducer ; it declared the first dividend in its I2-
year hi t ry : and rec ruite I a ,,·orking force of 1,200 men and women. 

\lso, the yea r 19-1-6 saw th pr duction of the ilvaire standard 
model - . and the t oling up for and production of the Silvaire De­
L uxe model 8-F.. The complete! · all-metal "ing one of the most im­
portant improvements in the lightplane field , was brought out by Lus­
combe in June. The ' ing "as constructed arOUIJd two extruded 
aluminum spars . had a metal stressed skin. a single metal strut, and 
retained the replaceable wing tip. 

The L uscombe standard model 8-, wa a 2-place, side-by-side 
compl etely all-metal , high-w·ing monoplane powered by a 65 h.p. Con­
tinental aircooled engine. It had a cruising speed of IOS m.p.h. , a top 
speed of I IS m.p.h. , and a landing speed of 39 m.p.h. With two per­
sons and 55 lbs. of baggage, the plane carried fuel for a cruising range 
of 350 mi. Rate of climb with a full load \\as approximately 900 
ft. per min . with a service ceiling of rs,ooo ft. 

The DeLuxe Silvaire 8-E also \\a a 2-place side-by-side, com­
pletely all-metal , high-wing monoplane, and was p wered by an 8 -
h.p. Continental aircooled engine. It had a top speed of 125 m.p.h. , 
crui sing speed of I I2 m.p.h ., and a landing . peed of 48 m.p.h. With 
two persons and 75 lbs. ·of baggage, the cruising range was approxi­
n~ately 650 mi. Standard equipment of the model 8-E included a ta­
chometer, oil pressure and temperature gauges. direct reading gas 
gauges, starter, generator, battery. ammeter, compass, air speed indi­
cator, altimeter. cabin heater, cabin ventilator. foot brakes, parking. · 
b:akes. individual seat belts, vernier type trim tab, position lights. in­
~Jrect instrument panel lights, landing lights, ash tray, cigarette 
hghter. wheel pants, and shielded engine. 
. During 1946 Luscombe's experimental department was engaged 
111 designing several new models, one of which was built and success­
fully flown late in the year. Work was reported progressing favor­
ably on the other new models, of which at least one was expected to 
undergo flight tests during I947· 

McDonnell Aircraft Corporation, St. Louis, Mo., produced under 
Navy contracts the XFD-r Phantom, the FD-r Phantom, the XFzD-r 
Banshee, all jet fighters, and the XHJD-I twin-engine helicopter. 
Starting in 1943 with the conception that jet engines could be tailored 
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to fit the plane, McDonnell engineers had concl~.1ded that 2 en;; i ne~, 
built into the wing roots, formed the best posstble aer .dynamtc at­
rangement.- Accordingly, the :XF.D:~· po:vere? by \ estmghouse I9-
inch turbo-jet'engines, made tts tmtlal fbght m J anuary, I945: The 
Phantom had a service ceiling f 37,500 ft. and a range ( operatmg on 
one engine) of over r ,ooo mi . \ ' ith a top SI eed of over ;oo .m.p.h. 
and after local tests. the r FD-I \\' ent to the [ atuxent I aval .\tr ta­
ti on for further pov~· erplan t , stability ontr I an I performance trials. 
including simulated carrier peration . In July. rC)46. the • ·. oo lb · 
P hantom was declared ready for actual trials at sea. onstderable 
interest was centered in this dress rehear al, as the principal pr blem 
of jet-type carrier fighter design was not one of short takeoff charac­
teristics, but a problem of stability and control at slow speed . The 
Navy had made exhaustive tests with jet planes, but they were not 
carrier tests. The X FD-r went out to sea aboard the carrier Frank­
lin D. Roosevelt. On the first trial the plane took off after a run of 
only 400 ft., one-third of the length of the carrier's deck. F ive suc­
cessful takeoffs and landings convinced experts that jet fighters were 
practical in carrier ope rations. Aside from becoming airborne in one­
third of the carri er de k, the Phant m li splayed abili ty to take a wave 
off in stride. Rate f climb performance during wave o-ff te ts e){­
ceeded expectations. O nl y about 1,280 lbs. thrust from each engine · 
was used in the tests to keep th e turbine temperatures within com­
pletely safe limits, although the engines were designed to operate up 
to 1,360 lbs. Turbines were operated at I s-r8,ooo r.p.m. in flight , with 
temperatures as high as 1200 deg. F. at the turbine buckets. 

Also christened Phantom, the FD-I was redesigned througho.ut to 
simplify streamlining and increase internal fuel capacity. The 19-in. 
turbo-jet engines also were redesigned to include more compression 

· stages, and thereby develop more power. With some 6o of the new 
planes on order, deliveri es were being made to the Navy from the Mc­
~onnell plant. The P hantom's aluminum alloy fuselage was flu sh­
n veted and poli shed to a mirror-like luster. A bubble canopy and 
completely retracting tricycle landing gear gave the plane a sleek, com­
pact appearance while in flight. Of conventional monocoque design , 
t~e 40ft. 9 in. wings folded to a compact r6 ft. for stowage aboard the 
fltght deck of a carrier. Rocket devices and auxiliary belly fuel tanks 
could be 5fropped in flight. Armament consisted of standard fighter 
e~uipment , mounted in the nose and accessible through easily-opened 
stele panels . The pilot, sitting well ahead of the engines, enjoyed a 
sweeping view of the terrain during flight and takeoff or landing op­
erations. 
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Completion of the world's largest and first twin-engine helicopter, 
a sensational step forward in the development of rotary wing aircraft, 
was ann?~n.ced _in ugust, rg46. Designed by the 'lcDonnell heli­
copter diVISI On 111 collaboration with the avy, the XHJD-r under-

McDO,NNELL NAVY FD-1 PHANTOM 



THE AIRCR \FT YEAR BO K 

went extensive flight tests at the Lambert- t. Loui 1unicipal , ir­
port. The Navy pointed out that the fi rst twin-engine cra ft of its type 
gave the I avy greater insight into the problem of helicopter design . 
It al o stated that variations of rotor diameter, blade chord, rotor­
engine gear ratio, gross weight and control sensitivity were possible n 
the helicopter. These variati ons were to be tested under every worth­
\\"hil e arrangement. The new helicopter took off and landed vertica lly, 
hovered motionless and fl ew fo rward , backward and sideward. Two 
Pratt and Whitney 450 h.p. \ iVasp Jr. engines powered the craft's 
two lifting rotors , which were arranged side by side. The big 40-ft. 
blade rotors turned in opposite directions, making a tail or torq ue rotor 
unnecessary. The span from rotor tip to rotor tip was 81 ft . Test 
flights were made with 46-ft. diam. rotors with an overall span in­
creased to 87 ft. The use of twin engines gave the XHJD-r greater 
reliability for safety over rough terrain, populated areas or water. 
T he helicopter cruised at more than roo m.p.h. with a useful load of 
over 3,000 lbs. The Pratt and Whitney engines were mounted mid­
way on pylons extending from the fuselage out to the rotor hubs. The 
new craft could fly on either of the two eng ines, either eng ine being 
able to drive both rotors through a system of over-running clutches. 
\ iVithout power, the rotors would autorotate, and the ship could gli de 
to earth in somewhat the same manner as a fixed wing airplane. 

During 1946, and extending into 1947, production on the K DD-1 
Katydid, a radio-controlled target drone powered by a M cDonnell­
developed reso-jet engine was extended. \iVork also was prog ressing 
on the KUD-r Gargoyle, a guided and controlled flying bomb. De­
tails of th e Gargoyle and Katydid were publi shed in the 1946 Aircraft 
Year Book. At the beginning of 1947, McDonnell had a backl og of 
some $34,ooo,ooo in orders. The company had grown in 7 years from 
20 employees to over 3,100. The Lambert Field plant conbined ap-. 
proximately r,2oo,ooo sq. ft. Many new aircraft developments, still 
clothed in military secrecy, were on the program for 1947. 

The Glenn L. Martin Company, Baltimore, Mel ., accomplished the 
reconversion from war to peacetime production with speed and effi­
ciency, so that in 1946 the Martin Company stepped into the forefront 
of commercial as well as military airplane manufacturing. Martin 
started 1947 with orders which it reported at $2or ,ooo,ooo, including 
postwar commercial airliner sales, but still predominantly made up of 
orders for advanced type military and naval aircraft. The beginning 
of 1946 had found the Martin company in the enviable position of 
hav:ing more than $24,000,ooo worth of orders from four of the leading 
airlines for the new 40 passenger luxury airli~er, the Martin 2-0-2; 
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orders amounting to $r3,soo,ooo from eight domestic and foreign air­
lines for conversion of C-54s to civilian use; and a backlog of more 
that $92,ooo,ooo in orders from the Army and Navy. In addition, the 
Martin company was building several different items of airport ground 
handling equipment designed to increase safety, ease of maintenance 
and passenger comfort. · 

The Martin 2-0-2, passenger airliner, which was designed to meet 
the airlines' requirements for a tv. in-engine plane with economical 
medium range operational characteristics, was scheduled to appear in 
operations throughout on all the commercial airports of the Western 
Hemisphere in 1947. Orders had been placed by Capital (PCA), 
Eastern , Chicago and Southern, Braniff International, Northwest, 
Delta, Cruzeiro do Sui (Brazil), Aeroposta (Argentina ), and Linea 
Aerea N acional (Chile). The Martin 2-0-2 incorporated the latest 
refinements of modern commercial aircraft, including an entirely nev,, 
system of heating and ventilating the plane's cabin to temperatures 
either warmer or cooler than outside air; the use of new high strength 
a lloys and low-wing construction, which by trimming dovm weight 
contributed to speed and economy of operation; service doors ac­
cessible from the ground without use of ladders or ground equipment, 
which were installed under the plane to permit the servicing of radio, 
hydraulic and other accessory systems without having to enter the 
cabin or interfere with loading. It was powered by two Pratt and 
\iVhitney R-28oo series engines. So powerful were these engines that 
they gave the Martin z-0-2 exceptionally good single-engine per­
fo rmance. New-type square blade Hamilton Standard propellers with 
reversible pitch made possible easier ground handling, especially on 
shorter landing distances or icy runways. Martin 2-0-zs were spe­
cifically equipped for flights up to 700 mi . at 270 to 28o m.p.h., with 
landing and takeoff times, as well as necessary maintenance and 
ground-handling times, cut to a minimum. Low drag laminar air foils, 
developed by Martin, maintained cruising efficiency of the 2-0-2, and 
assured safe single-engine performance. The 2-0 -2 had a normal 
gross weight of 38,ooo lbs. , with a payload in excess of g,ooo lbs. The 
plane climbed at a rate of 1,425 ft. per min., and required a runway of 
only 3,500 ft. in length . Another new feature was the hydraulically 
operated passenger loading ramp which swung down from the under­
side of the tail when the stewardess pushed a button, thus eliminating 
ground-handled steps and speeding up loading of the plane. Other 
passengers boarded the plane through a second entrance · near the 
front. Passengers in the 2-0-2 sat two abreast on both sides of the 
aisle, in deeply upholstered adjustable seats of a new design . Advance 
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soundproofing and indirect lighting further eli minated travel fatigue. 
The 2-0-2 carried a crew of three-pilot , co-pilot and hostess. A 
specially designed pilot's compartment, roomy and simplified, with all 
instruments and controls withi n easy reach, was based on sugge tions 
from pilots themselves as to what they desired for their convenience 
and comfort. · 

A cargo version of the Martin 2- - 2 wa under construction, and 
orders for these new plane had been placed by operators of air cargo 
service, including W illi s ir Service: ational kyways ir Freight 
(Flying Tigers) ; . S. A irli nes·; Mutual viati n , Inc., and . ir 
Borne Cargo Lines, Inc. 

The Martin 2-0 -2 cargo trans1 rt ha I a wing span of 92 ft. 9 in .. 
a length of 71 ft. 4 in. and height of 28 ft. 5 in . It was equipped with 
tricycle-type landing gear with dual wheels on each main gear and a 
steerable nose gear fo r convenience of operation on small airports. 
Without sacrificing any of its construction refinements, speed or stam­
ina, the Martin 2-0-2 airliner was adapted to a cargo model by strip­
ping the passenger cabin to allow fo r a cargo area 7 ft. high, 9 ft. wide 
and so ft. 5 in. long. It carried a useful load of over 9 tons and had 
a gross weight of 40,745 lbs. Powered by two Pratt and Whitney 
engines, with Hamilton Standard three-blade reversible pitch propel­
lers, the Martin 2-0-2 cargo plane had a cruising speed of 270 to 280 
m.p.h. and a takeoff power of 4,8oo h.p . Because of the varying sizes, 
shapes and weights of cargo carried by the various airlines, Martin 
engineers designed a number of optional installations for bins, shelves 
and other type cargo compartments in the planes. Included was a re­
frigerated compartment for carrying flowers, medicinal supplies, meats 
and other perishable items. The cargo section, or cabin of the Martin 
2-0-2 ca-rgo version fuselage, which was isolated from the cockpit by 
a bulkhead, was carefully insulated and had automatic temperature 
control to provide varying degrees of regulation so that fresh produce 
could be kept cool to avoid · spoilage, and other items kept warm to 
prevent freezing at high altitudes. Additional protection was provided 
by the latest fiber-glass thermal insulation. Total floor area in the 
new cargo transport, without aisle, was 367 sq. ft. and total volume, 
without aisle, was 2,250 cu. ft. A large cargo door, 6 by 8 ft. located 
in the rear, gave ease and speed in loading larger packages and car­
tons. It was dimensioned in such a manner that cargo items as large 
as 35 ft . long by 2 ft. thick (such as a telephone pole), up to II ft. 
long by 5 ft. thick (an automobile, for in;;tance) could be loaded -

The world's first fleet of 300 m.p.h. twin-engine planes having 
pressurized cabins for low altitude comfort at high altitudes was to 
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go into service when the Martin Company completed orders for the 
new Martin 3-0-3 from several airlines in domestic and foreign opera­
t ion. A mong the new features were jet thrust augmentation for extra 
speed, heat de-icing for the wings and tail, and electronic pilots for 
use in automatic instrument landings, as well as in regular airway 
operations. The 1artin 3-0-3 cruised at 5 mi. a min. while carrying 
36 to 40 passengers, their b.aggage and ~.ooo lbs. of cargo. It had 
tricycle-type landing gear, wtth a steerable nose wheel, and with dual 
wheels on each main gear. Hamilton Standard three-blade reversible 
pitch p ropellers permitted backing the plane up to airline terminal 
docks, and gave the plane absolute braking power, important on icy 
runways, or small landing fields . Gross ·weight of the 3-0-3 was over 

35,ooo Ibs., payload over 9,500 lbs. T?~ cabU: was 45 ft. long, 9 ft. 
wide, and nearly? ft. £;om floor t? ce1lmg, w~th. 8 rows of reclining 
double seats on etther s1de of the rusle. sem1-C1rcular lounge in the 
rear of the cabin seated 6 passengers. Two large windows on either 
side of this lounge offered an excellent panorama view. The cabin 

MARTIN JRM MARS 
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also provided thermostatically-controlled warm-well radiant cabin 
heating, indirect lighti~g, men's and women's lavatories, and large 
cabin windows for greater visibility. A buffet for hot meals was lo­
cated in the fore section of the cabin. Air conditioning systems within 
the cabin assured comfortable temperatures for passengers in winter 
and summer alike, with humidity controlled within comfort limits. 

Optional loading facilities were provided for the 3-0-3 by \\ hich 
passengers boarded the plane through both front and rear doors to 
speed up loading. An integral loading ramp swung down from the 
rear door, eliminating the use' of ground-handled ramps. Loading was 
further speeded by four baggage bins hinged into the underside of the 
fuselage and easily available to ground personnel. The 3-0 -3 had a 
crew of two pilots and two stewardesses. The plane was powered by 
two 18-cyl. Pratt and Whitney engines of 2,100 h.p. each. The plane 
was designed to maintain a cruising altitude of 13,500 ft. on one en­
gine. The 3-0-3 also was equipped with the latest in travel conven­
iences. A drop leaf table and other facilities in the lounge .;\>Vere pro­
vided for recreation or work, with indirect lighting and individual 
reading lamps above each chair. 

In an experimental stage, but definitely in the 1947 cargo picture 
was the Martin 3-0-4, a gas turbine-powered cargo passenger trans­
port with speed approaching 400 m.p.h. United Air Lines announced in 
March, 1946, that it had ordered the new Martin 3-0-4 airliner to be 
delivered for experimental test flights by the airline during 1947. 
United planned to test the prototype turbine-powered plane on its 
coast-to-coast airway in cargo carrying schedules. The new type plane 
basically was the same as the 3-0-3, except for longer, narrower en­
gine nacelles and for the substitution of General Electric turbine 
engines in place of Pratt and Whitney double-row Wasps . The tur­
bines burned kerosene or other low cost fuel. The propeller and jet 
propulsion combination operated as follows: Air entering through 
vents at the front of the engine cowls was fed through a compressor 
to several combustion chambers, where it was mixed with fuel and 
ignited. The resultant hot gases were passed at high velocity over a 
turbine, then expelled through jets underneath the plane's wing. At 
the same time, the turbine drove the compressor and propeller. The 
latter was geared down to turn at only about 1,300 r.p.m. as contrasted 
to the turbine's speed of 13,000 r.p.m. Fuel consumption of the tur­
bine and jet plane was approximately one mile a gallon as against 
one and a half miles per gallon with conventional engines, but the 
speed promised to be much greater and fuel cost substantially lower. 
Takeoff weight was 39,000 lbs. as against 35,000 lbs. in the conven-

~--=~-~- -
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tiona! type; landing weight 34,000 lbs. or about the same as tne Ma.rtin 
3-0-3; and payload approximately I 1,500 lbs. in an all-cargo type of 
plane, or about the same as in the conventional type. 

Late in 1945, the Martin XPBM-sA, world's largest amphibian, 
made its first flight. It was a development of the Martin PBM Mar-

. iner, which proved itself during the war in both Atlantic and Pacific 
theaters. At the close of 1946, the Martin Company had an order from 
the Navy for 24 of these amphibians. The XPBM-sA, which was 
nearly twice the size of any other amphibian ever to get beyond the 
design stage, was flown to Cleveland in November, 1946, and gave 
demonstrations of JATO, jet assisted takeoff. Landing gear on tl1e 
Martin amphibian retracted into wells in the hull and nose of the big 
30-ton ship. The amphibian was to be the current standard combat 

\ 
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PBM-5 flying boat, with armament, turrets, bomb bays and all other 
war equipment, including radar; the only major change b~ing the in­
stallation o~ retractable tricycle landing gear. Weight of the new air­
plane was slightly over 6o,ooo lbs., about 4,500 lbs. heavier than the 
PBM-5. The new fleet of amphibians provided the Navy with a type 
of aircraft never before possessed by any armed service. It could· 
land or take -off on either conventional runways or water. The main 
wheels of the amphibian turned in a 180-degree arc and folded into 
wells in the sides of the hull while the ship was in flight or in the water. 
A nose wheel retracted into a special bay in the forward hold of the 
hull. Interior equipment, except for such changes as required for 
the wheel wells were the same as in the standard Martin Mariner. 
The amphibian Mariners vvere designed for patrolling, air-sea work, 
Coast Guard rescue tasks, and land and water operations in the Far 
North. 

The Martin AM-I Mauler was a powerful Navy single-seater dive­
bomber torpedo plane. It was designed especially for use on the huge 
Midway type carriers, being larger than other planes of a similar type. 
The Mauler, a heavy, long-range, multi-purpose plane, was powered 
by a Pratt and Whitney Wasp Major engine with a military rating of 
3,000 h.p., and four-blade Curtiss Electric propeller 14 ft. 8 in. in 
diameter. In level flight, the AM-I's speed was over 350 m.p.h., with 
a-maximum range of over 1,700 mi. As a dive-bomber, it could with­
stand vertical dive speeds of more than sao m.p.h. An unusual feature 
w~s its intermeshing finger-type dive brakes which opened in less than 
five seconds at extremely high speeds to slow the plane down in a 
vertical dive to less than 350 m.p.h., thereby permitting a lower 
altitude pull-out and therefore greater bombing accuracy. As a dive­
bomber, the AM-I carried 4,000 lbs. of bombs or rockets. In an alter­
nate capacity as a torpedo bomber, it carried one torpedo with addi­
tional rockets or bombs. It mounted four 20 mm. cannon. With one 
2,000 lb. bomb, the Martin AM-I had a gross weight of 19,500 lbs., 
approximately 3,000 lbs. more than that of similar aircraft. It had a 
wing span of so ft. and length of 41 ft. 8 in. The wings were of box­
type construction, with outer wing paiJels folding vertically for carrier 
accommodation. The Mauler had no internal bomb bay, but carried 
its bombs, rockets and torpedoes suspended externally in shackles 
under the center section and wings. The fuselage was of semi-mono­
coque construction, fabricated from new high-strength alloys, flush­
riveted throughout. 

The Martin JRM Mars, 72 0 -ton flying boats which the company 
was building for the Navy, were intended for several kinds of opera-
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tions with the Naval Air Transport Service. They could be equipped 
to be transformed from one use to another in a minimum of time. In 
commercial use, the design of the Martin JRM Mars also was readily 
adaptable fo r passengers, cargo and mail. As a _ troop carrier, the 
JRM's carried 133 fully equipped troops in canvas bench type seats 
with web· backs and safety belts. The seats could be quickly converted 
into 27 bunks. F lying wounded back from the Pacific theaters of 
operations, the JRM flying boats were equipped to carry 84 litter 
cases, with additional seating capacity for 25, including ambulatory 
cases and attendants. A complete compact elect!jc galley and refrig-

GLENN L. MARTIN 202 AIRLINER 
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erator located forward on the lower deck provided hot meals aloft. 
The JRM was a veritable flying warehouse with wide open cargo 
spaces and cargo doors large enough to load with ease such bulky 
items as 20-tot-1 tanks or jeeps. It carried its own beaching gear, and 
could carry almost as much cargo and freight as a standard freight 
car. A high-wing flying boat, the JRM was versatile in its adapt­
ability to various kinds of cargo and personnel transportation. Two 
complete decks extended almost the full length of the great hull. 
Water-tight" bulkheads were incorporated, and below the lower deck 
they divided the hull into 6 integral fuel tanks. The Marshall Mars, 
while on her second shakedown flight between Honolulu and Alameda 
in 1946, set a record by carrying the largest air transport payload 
ever carried by a plane to the Hawaiian Islands. It accomplished this 
in the Naval Air Transport Service's Pacific Wing. Loaded '~ ith 
official Navy mail and freight weighing 27.427 lbs., the Marshall Mars 
broke the previous record set in 1944 by its predecessor in N A TS, the 
first Martin Mars. 

At the end of 1946, production was continuing at the rate of two a 
month on the Martin PBM Mariner, which was a rough-water patrol 
boat during the war. These PBM Mariner flying boats were built for 
the Navy, which employed Mariners extensively during the atom 
bomb tests at Bikini in 1946. Martin Mariners were used at Bikini to 
carry mail , supplies and personnel, while other missions included 
photography, radiometry, radiological reconnaissance and damage 
estimation .• Early in 1947, Martin PBM Mariners were scheduled to 
begin the most extensive aerial mapping survey ever undertaken of 
the vast wastelands around the South Pole. The Martin Mariners 
had been specially equipped for the expedition with winterizing safe­
guards developed during many months of service in the Aleutian 
Islands, Labrador, Greenland, and other Arctic regions during and 
after the war. 

Two experimental military planes were being made by The Glenn 
L. Martin Company early in 1947. There were the XP4M-1, a land­
based patrol bomber with two reciprocal and two jet engines, for the 
Navy; and XB-48, a long-range bomber with six jet engines, for the 
Army. The Martin company also was engaged in experiments in 
electronics and missiles ; new forms of propulsion and rocket~; and 
materials and alloys. ' 

Experiments on stratovision, sponsored jointly by The Glenn L. 
Martin Company and Westinghouse Electric Corporation, were con­
tinued into 1947. Stratoovision is the broadcasting of television from 
the stratosphere, the transmitters being located in planes flying high 
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above the earth and transmitting the program to receiving sets on the 
g round, at the same time relaying the program from plane to plane on 
a special beam. Several programs of each type can be handled at one 
time by each plane. At the chosen heio-ht of 30,000 ft., the planes will 
be above all normal storm areas so th:t th~y can circle slowly in their 
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prescribed circle. The necessity for slow speeds presented Martin 
engineers with a new p~;oblem, which was totally different from those 
aviation had been facing from the beginning, where the desire con­
stantly had been for more speed. In this ca.se, Martin engineers were 
developing a type of slow-speed plane required for stratovision pur­
poses. Such a plane is more economical to operate than a speedier 
ship, and can fly in a tighter circle, which will make for less likelihood 
of trouble. Each Stratovision plane, flying 6 mi. in the air, would 
cover approximately 10J,OOO sq. mi. in a great circle more than 400 
mi. in diameter. Eight such planes, in addition to broadcasting to the 
respective areas over which they cruised, would form a coast-to-coast 
high-altitude radio relay network. Addition of six more planes would 
make possible program service for 78 per cent of the nation's popula­
tion. At each station two planes would be in the air at all times, with 
two others on the ground being serviced and the equipment checked. 
Only one plane would actually be broadcasting, however, the other 
standing by ready to take over instantly in case of trouble. 

Me rers. Aircraft Company, Tecumseh, Mich., planned 1947 pro­
duction of the Meyers MAC-125-C, a 2-place, side-by-side low-wing 
cantilever monoplane of all-metal construction: The ship was powered 
by a 125 h.p. Continental 6-cyl. opposed type engine. A fixed pitch 
wood propeller was standard equipment but controllable pitch or con­
stant speed propellers could he had as optional equipment, if desired. 
The ship was a true all-metal type. There was no fabric or wood 
covering on any part of the airplane. Retractable, hydraulically oper­
ated landing gear was standard equipment. A small plexiglas window 
was inserted in each wing, enabling the pilot to visually determine 
the position of the landing gear at all times. The plane was equipped 
with slotted mechanically operated flaps to provide a landing speed of 
45 m.p.h. Cruising range was 500 mi. , high speed 142 m.p.h., cruising 
speed 120 m.p.h. 

orth American Aviation, Los Angeles, Calif., was in production 
of its personal plane, Navion , and had under way in various stages of 
design and production a number of models for the Army and Navy 
air forces . The company had received about $1JO,ooo,ooo worth of 
orders in 1946. All company operations, including engineering, pro­
duction and research, were being .conducted in the main plant at the 
Los Angeles Municipal Airport. The oldest major structure com­
prised 1,071,000 sq. ft. of floor area. Other company-owned structures 
at or near the main plant contained an additional 714,000 sq. ft. 

The various experimental and production contracts for the Army 
and Navy included a new type, the XFJ-1 Navy jet fighter, which was 
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test flown during the year. Other adyanced aircraft models were 
cheduled for initial flight in 1947· The company held 8 experimental 

or production contracts for 6 different mili tary types. Among them 
was the A F P-82 1 win Mustang fighters. Designed fo r ultra long 
range duty, the P-82 had a top speed of more than 475 m.p.h . and 
could easil) cover the vast Pacific stretch between the West Coast and 
Pearl Harbor. Tactical versatility of the unique plane fitted into long 
range peacetime work, for it incorporated the newe t and latest design 
features developed by Torth m<!rican · continued engineering and 
re earch efforts to constantly improve merican aircraft. 

radical departure [rom the con entional ingle fuselage airplane, 
the Twi n tlustang was formed by two fuselages joined by wing and 
hori zontal stabi li zer. \11. ith a pilot in each fuselage and automatic 
pilot in the main cockpit, it reduced to a minimum the problem of pilot 
fatigue on ultra lo.ng range missions. Culminating fi e years' develop­
ment, the Twin Mustang was designed to fulfill Army Air Forces re­
quirements fo r super range and tactical versatility without sacrificing 
any of the peed and altitude which made the P-sr one of the top-rated 
fighters of \11. orld Vvar II. The Twin :rviustang had a combat range of 
over 2,500 mi . carrying full armament. \ wing section with refine-

INTERIOR OF NORTH AMERICAN NAVION 
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ments to the basic N .A .C.A. laminar flow series and other aerody­
namic improvements were major factors in the plane's high speed per­
formance. Powered by two Packard-built 12-cyl. V -1650 Rolls Royce 
engines each generafing 2,200 h.p., the Twin M ustang operated ef­
ficiently up to 45,000 ft. The powerplants were equipped with a 
two-sp~ed, two-stage aftercooled supercharger on each ft.1selage, and 
each engine had a manifold pressure regulator and water inj ection 
system. The plane utilized two opposite-rotating, full feathering four­
blade Aero-products propellers. rfhe two fuselages were carri ed on 
the center wing section, which was fi tted with a single, slotted-type 
wing flap and with provisions for machi ne gun and bomb racks. T he 
outer wing sections had rerf'tovable tips, a ileron-type wing flaps an I 
fittings for bomb racks and rocket launchers. 

A unique feature of the twin fuselages was the 4-wheel landing 
gear arrangement, consisting of two main gear assemblies and two 
steerable tail wheels. The main gear was normally operated by hy­
draulic pressure from the left cockpit only. E mergency operation 
through a mechanical system was possi):> le from either cockpit. A 
cable system extending from each main gear through the fuselage re­
tracted each tail wheel. S teerable through the rudder control system, 
the tail wheels were free swiveling when the control stick was pushed 
fo rward. Each fuselage had a short rear section actually forming a 
part of the empennage, which consisted of two vertical stabilizers and 
rudder assemblies linked together by a single horizontal stabili zer and 
elevator assembly. Dorsal fins £aired the vertical stabilizers to the 
fuselages to improve directional stability. The elevator and rudder 
control systems included a hydraulic power boost mechanism which 
automatically cut in to assist the pilot in more violent maneuvers and 
pull-outs. Each pilot had complete primary and empennage trim tCj-b 
controls, while the aileron trim tab was controlled from the left cock­
pit only. Complete elevator and rudder control systems in each fuse­
lage were interconn ected through the center wing section, as were 
complete ail eron control systems incorporated in each outer wing 
panel. T he control stick in the copilot's right-hand cockpit was re­
movable, and the rudder pedals in either cockpit could be disconnected 
in flight and moved out of the way to provide more room for the pilot 
not flying the plane. The pedals snapped into place when pulled 
back. Both engine throttl es and both propellers were controllable from 
either cockpit by manually operated levers. The pilot's cockpit at the 
left contained the normal flight and engine instruments, including 
automatic pilot controls, while the copilot on th.e right had sufficient 
instruments fo r relief and emergency ·operation. A simplified cockpit 
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arrangement was worked out to improve pilot comfort, including a 
tilting, adjustable seat to reduce fatigue during long flights. 

The Twin Mustang's armament consisted of 6 machine guns, 25 
rockets and 4 bombs. Six free-firing .so cal. machine guns were lo­
cated in the center section with space for 400 rounds of anununition 
for each gun. A compensating gun sight was installed in the left 
cockpit, and a fixed right-and-bead sight in the right cockpit. The 
plane had -4 bomb racks, one on each outer wing and 2 on the center 
wing section, each able to carry a 1,ooo-lb. bomb. Adapters fitted to 
~he center ~~ction racks made it possible to carry two 2,ooo-lb. bombs 
m that positiOn. 1 onnally, the bom_b racks were electrically operated 
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from the left cockpit, but in emergency a!( bombs could be salvoed by 
mechanical release. from either cockpit. Five rocket-launching racks 
carrying five rockets ea'th gave the Twin Mustang a firepower 
equivalent to a light cruiser's full broadside. Two racks were on each 
outer wing panel and one in the center section. The rockets could be 
released from either cockpit, and were fired at intervals of a tenth of 
a second each. 

To boost the P-82's range, a special shackle in the ceJ;lter of the 
center wing section carried a . 450-gal. droppable fuel tank. The 
shackle connection also could boost the firepow er by holding a specia l 
nacelle carrying eight .so cal. machine guns. The entire assembly 
could be jettisoned in an emergeti.cy. Adaptations of the 8-gun nacelle 
provided a camera installation for reconnaissance flights, or radar 
equipment for night fighting. While reflecting the influence of the 
P-51 Mustang, the P-82 Twin Mustang was a completely different 
airplane, the first fighter designed on the ' basis of America's World 
'vVar II combat experience, and represented a great advance in aircraft 
design. 

The North American XFJ-r Navy jet fighter represented the 
companls entry into the field of jet-propelled military aircraft, and • 
it was the latest evidence of the Navy's shift to jet propulsion in J:he 
fighter field. The XFJ-r was powered by a General E lectric jet of new 
design. It was bui'lt for carrier and land operations, taking off from 
a carrier flight-deck with the aid of a catapult an9 from a landing 
field with normal jet power. A single-engine, single-seat, low wing 
monoplane with short stubby wings, the XFJ -I resembled a high 
flying bomb. It was the first American jet fighter to employ a single 
straight ram duct with its entrance in the nose of the airplane. \tVith 
the air intake, engine and fuel tanks enclosed within the airplane, the 
airplane was given super-thin high speed laminar flow wings. Char­
acteristic of the XFJ- 1 was the high vertical stabilizer with 10-degree 
dihedral , or upsweep, of the horizontal surfaces, which placed the tail 
assembly up out of the wing shock-wave area at high speeds, and in­
creased stability. The dihedral al so provided better control at the 
low speeds necessary in carrier landings. The plane had tricycl e land­
ing gear and droppable wing-tip tanks which were equipped with 
supplemental navigation lights. The height of the XFJ-r was 14 ft ., 
6 in., wing span 38 ft., one in., length 33 ft. 7 in. 

The company held experimental contracts for two other Navy air­
planes. One was the new si9gle engine trainer XSN 2] -I. In addition 
to other advanced features of design and construction, it was to be 
equipped for dive bombing training and carrier landing and takeoff. 
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orth American entered the personal airplane field in April, 1946, 
with the avion, an all-metal, 4-passenger airplane designed for out­
standing performance and versatility. The Navion was a low wing, 
side-by-side dual control airplane featuring unusual flight character­
istics with ease, safety and economy of opera?on to meet the combin:d 
demands of pleasure, sport and business flymg. Powered by an atr­
cooled Continental 185 h.p. engine, the avion had a cruising speed 

NORTH AMERICAN AVIATION NAVION 
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of rso m.p.h., top speed of 157 m.p.h. and maximum range of over 
soo mi. It featured a new and specially-designed wing which gave 
the plane unusual aileron control at low speeds when approaching the 
stall. The root sections of the Navion's wing were the first to stall, 
eliminating tendency of the airplane to roll, and maintaining good 
aileron control up to and through the stall. An up-to-the-middle 
curvature to the wing tip section further reduced any tendency for 
the tip sections of the wing to stall first. Through this design, North 
American achieved a smooth and gradual flow of air over the wing tip 
section, avoiding the abrupt bend found in the conventional wing, and 
giving the Navion the finest flight characteristics without loss of per­
formance. The Navion also featured a power retractable tricycle 
landing gear with a 20-degree steerable nose wheel for easy handling 
on the ground. The tricycle gear and full vision canopy combined to 
give the pilot ease of handling for taxiing, takeoffs and landings. 
Taking into consideration the personal pilot's desire to fly anywhere 
on pleasure, sports or business, North American installed a large nose 
wheel for improved handling, and to eliminate difficulties normally en­
countered on rough field landings and takeoffs: This same considera­
tion was 'given to design of the Navion's interior to provide comfort, 
luxury and styling for 4 passengers, weighing a total of 68o lbs. The 
ventilated enclosure under the sliding canopy was 43 in. wide, and had 
the roominess and appointment of a luxurious automobile interior. 
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 was from the 
cabin interior, which carried 8o lbs. of luggage. The luggage com­
partment was covered when the canopy was closed, providing a con­
venient shelf for hats and small parcels. The passenger enclosure was 
the widest part of the semi-monocoque fuselage, · which was con­
structed as a single unit. From the canopy, the fuselage swept grace­
fully into the tail group with a dorsal fin fairing into the vertical 
stabilize~ providing greater flight stability. The elevator and hori­
zontal stabilizer assemblies were interchangeable, left and right, and 
the rudder had a trim tab adjustable on the ground. All hinge points 
contained ball bearings, and all surfaces could be easily removed. De­
sign and construction of the N avion accented accessibility and low 
maintenance cost. The monocoque engine mount was structurally 
part of the fuselage, eliminating the conventional steel tubular design. 
Any part of the 6-cyl. engine could be easily reached for inspection or 
repair. The standard model was equipped with a Delco-Remy electric 
starter, navigation lights, flight and engine instruments for contact 
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flying, and variable pitch propeller. The Navion's surface control sys­
tem was of the pulley and cable type, ·with dual wheel and pedai 
controls for the pilot and copilot. The copilot's controls could be easily 
and quickly removed so the right front seat could accommodate a non­
pilot passenger. The rubber-mounted instrument panel was designed 
so the basic instrument arrangement would not be radically altered 

NORTH AMERICAN XFJ -r 
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NORTHROP B-35 FLYING WING BOMBER 

\Vith additional instruments for night or instrument flying installed. 
The Navion had a wing span of 33 ft. 5 in., length 27ft. 8 in., height 
8 ft. 8 in., and weight r,66o lbs. empty. Carrying a useful load of 
I ,OI6 lbs., the plane flew at a gross weight of 2,676 lbs. Besides the 
passenger and luggage weight, the useful load included IO qts. of oil 
and 39-5 gals. of gasoline in the two pressed steel wing tanks. Fully 
loaded, the Navion took off with flaps up in a 56o-ft. ground run at 10 
m.p.h. and climbed at approximately 8oo ft. per min. The stalling 
speed was 58 m.p.h. flaps down, and the service ceiling was 14,000 ft. 
Landing at approximately 58 m.p.h. with 40-degree flaps, the plane 
used a 333-ft. ground run in a IO m.p.h. wind.· Through removal of 
the rear seat and the right front seat, additional space was obtained for 
farmers, salesmen or sportsmen wishing to confine most of the space 
to heavy and bulky loads. The luggage compartment ~ould be con­
verted to carry photographic equipment for aerial surveys, or other 
special equipment. 

North American also was active in advanced research programs 
for the A rmy and Navy in the fields of rocket propulsion, supersonic 
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aerodynamics, and development of guided missiles. A newly created 
aerophysics section of the engineering division was handling a majority 
of those projects. 

orthrop Aircraft, Inc., Hawthorne, Calif., produced the huge 
flying wing e--xperimental· bomber XB-35 and the F-15 Reporter photo 
reconnaissance plane for the Army Air Forces; and developed the 
Northrop Pioneer for feeder line and other commercial operations 
using relativ!!lY short runways. The XB-35 flying wing took to the 
air in 1946, and commenced an exhaustive series of tests under the 
supervision of AAF experts. 

Northrop had an A . F contract for 15 of the big flying wing bomb-
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ers, including a jet-powered version. The B-35 represented 23 years 
of research and millions of engineering hours. It had a span of 172 
feet. Its area was 4,000 sq. ft: It was designed to operate under over­
loading conditions at a gross weight of 209,000 lbs., more than 104 
tons. It was powered by 4 Pratt & Whitney Wasp Major engines 
turning four eight-blade Hamilton Standard coax ial pusher propellers, 
designed to give a total of 12,000 h.p. The crew nacelle was pres­
surized. The B-35 had a gross weight of 209,000 lbs ., as compared to 
the IJO,ooo lbs. of the B-29 Superfortress, the very heavy bomber of 
the war. The B-35 carried a crew of 9-pilot, copilot, bombardier, 
navigator, engineer, radio operator and three gunners. Cabin space 
was available for 6 additional men to alternate as crew members on 
long missions. All crew accommodations were in the wing itself, the 
only protuberances being the turrets for the defensive armament. The 
wing section was 37.0 ft. long at the center, tapering to slightly more 
than 9 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 !20,­
ooo lbs. 

The Northrop Reporter F- r 5 photo-reconnaissance airplane, a fast, 
long-ranging twin-engine ship, was manufactured in quantity for the 
Army Air Forces for military training, weather research and mapping 
missions. It was an all-metal midwing plane with fully retractable tri­
cycle landing gear powered by two Pratt & Whitney R-28oo-C engines, 
carrying a crew of two in the nacelle between the engines. Its wing 
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 8o m.p.h., a high 
speed of over 440 m.p.h. and range of 4,000 miles. 

The Northrop Pioneer was an all-metal 3-engine, full cantilever 
high wing cargo and passenger monoplane with a gross weight of 
25,000 lbs., useful load ro,6oo lbs., takeoff run fully loaded 700 ft ., 
landing run 750 ft., span 85 ft ., length 6o ft. 7 in., fuselage diameter 
ro ft., landing gear tread 21 ft . 3 in., propeller arc 12ft., cabin height 79 
in. Optional power plants were, for maximum load 3 Wright " 
957C7BAr engines each rated at 8oo h.p. for takeoff and 700 h.p. 
M.E.T.O.; or with gross load up to 24,000 lbs. , 3 Pratt & Whitney 
S3Hr engines each rated at 6oo h.p. for takeoff and 550 h.p. M.E.T.O. 
Northrop retractable ailerons allowed nearly full-span flaps. 

For six years, Northrop had been engaged in gas turbine develop­
ment under restricted Government contracts. This research and de-
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velopment was combined with that of Joshua Hendy Iron Works, to 
supplement the Northrop engineering department and provide ade­
quate production facilities and experience. This resulted in the organi­
zation of Torthrop-Hendy Co., an affiliate owned jointly by orthrop 

ircraft and J oshua Hendy Iron ·w orks. Torthrop-Hendy developed 
gas turbine components having w1t1sually high overall efficiencies, par­
ticularly in compressors. Known by their trade name of "Turbodyne," 
they were designed to power aircraft, the most difficult of all applica­
tions, possessing the problems of any other prime-mover requirements, 
plus those peculiar to aircraft-meticulous weight control, the obtain­
ing of maximum power in minimum space. 
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PIPER CUB ]3C SPECIAL 

Piper Aircraft Corporation, Lock Haven, Pa., continued to main­
tain its position as the largest producer of personal airplanes by virtue 
of its record production of 7,780 Piper Cubs in 1946. In building 
more than twice the number of Cubs it had built in any prewar year, 
Piper enlarged its main plant facilities at Lock Haven, and opened 
a new mid-continent plant at Ponca City, Okla. The company had 
more than 3,000 employees in January, 1947. In 1946 production was 
concentrated on the Piper Cub J -3 Special, a postwar version of the 
Army's Grasshopper, and the entirely new Piper Cub Super Cruiser, 
a passenger personal airplane. Production was divided between 6,667 
Specials and I ,413 Cruisers. 

The Cub Special was a 2-passenger, tandem-seated airplane with 
a Continental 65 h.p. engine. It had a gross weight of 1,220 lbs., empty 
68o lbs., overall length 22ft. 43/z in., wingspan 32 ft. 23/z in., height 6 
ft. 8 in. \.Vhile. the ship was intended · primarily for student instruc-
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tion, it was adopted successfully to other industrial and agricultural 
uses. It was found particularly useful on the farm because of its 
ability to operate from short rough fi elds. Farmers used the plane for 
a variety of purposes, including checking fence lines, coyote hunting, 
searching for stray cattle, flying to nearby towns for parts and gro­
ceries, and visiting neighbors. When especially equipped for crop 
dusting, the Cub carried soo lbs. of insecticide. Over I ,ooo Cubs were 
used fo r that purpose. In Canada a cargo version of the Cub, the Cub 
Prospector, was widely u ed by bu h pilot for short haul work. In 
other sections, the ship was used for pipe line and power line patrol. 
The F \F price was $2,295 with complete equipment, including dual 
controls, brakes, compass and tail wheel. 

The Piper Super rui er went into full production during the latter 
pa rt of 1946, when it proved an instantaneous ucce s with airport and 
charter operators, as well as private owners. The ship carried two 

PIPER CUB J sC SUPER CRUISER 
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passengers in the rear seat and a pilot forward in the sound-proofed 
cabin. With dual controls as standa-rd equipment, it also could be used 
for student instruction. The Super Cruiser was powered by a 4-cyl. 
roo h.p. Lycoming engine which gave it a top speed of approximately 
120 m.p.h. and a cruising speed in excess of 105 m.p.h. A 38-gal. gas 
capacity provided the unusual range of over 6oo mi. which made the 
plane popular in foreign countries with long distances to be traversed. 
Standard equipment included a two-way radio, engine starter, gen­
erator and navigation lights. Completely equipped, the Cruiser sold 
for $3,295 FAF, Lock Haven. It had a gross weight 'of 1,750 lbs .. 
empty 1,000 lbs. , overall length 22 ft. 6 in. , wingspan 35 ft. 50 in., 
height 6 ft. 10 in. · 

The demand for both the Cruiser and the Special ne~essitated ex­
pansion of production facilities, with the result that Piper opened a 
163,000 sq. ft. plant at Ponca City, Okla., and concentrated all J -3 
production there, permitting increased production of the Super Cruiser 
at Lock Haven, the rate reaching 35 a day in December, 1946. More 
than 575 Cubs were exported to every continent, in 1946. A majority 
of sales were in South America and South Africa. 

Meanwhile, development work continued on a nevv 4-place low­
wing model with retractable landing gear. Known at the Piper Sky­
sedan, the ship had a 165 h .p. engine and a top speed in excess of 160 
m.p.h . .Plans were to have the plane in production by late 1947. The 
Skysedan had a gross weight of 2,400 lbs., overall length 26 ft., wing­
span 34 ft . 8 in. and height 7 ft. 

Republic Aviation Corporation, Farmingdale, N. Y., completed a 
sweeping transition which carried the company from its highly special­
ized wartime production to a broad and diversified program of air­
plane design and manufacture. The problems of the changeover were 
accentuated by the fact that Republic, in making this transition, turned 
from conventionally powered single-engine fighters to the building 
of 2 radically new types of military aircraft-P-84 jet fighters and 
the 4-engine XF- r2 long range photo reconnaissance -giants for the 
Army Air Forces-the aerodynamically similar 46 passenger 450 
m.p.h. Rainbow global transports for commercial airlines, and the 
company's equally revolutionary entry in the personal aircraft field, 
the , 4-place, all-metal, pusher-type Seabee amphibian. Republic's 
working force, which had dropped to a low of 3,700 in November, 
1945, continued to grow until in November, 1946, it reached a level of 
8,ooo employees. This approximate level was maintained as the com­

. pany entered 1947 with all production facilities applied to its diver-
sified program. 

II 
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Meanwhile Republic negotiated an agreement with the Vl/ar Assets 
Administration to lease for 5 years, with option to buy, the Government 
owned aircraft plant and airport at Farmingdale. The agreement 
covered more than 30 buildings, with a floor area of approximately 
1 ,400,000 sq. ft. , and the 2 6 0 acre airport with paved runways and 
tax i strips. These facilities, with 14 company-owned buildings, pro­
vided Republic with a complete plant for ·its expanding postwar opera­
tion . As was prevalent throughout the aircraft industry, repeated 
hortages of materials and parts and prolonged delays in delivery of 

special dies and machine tooling, all the result of production tie-ups 
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REPUBLIC ARMY P-84 THUNDERJET 

in other industries, seriously retarded Republic in getting its program 
into assembly line production. As a ·result of this work carry-over 
and new orders, in February, 1947, Republic had a backlog of more 
than $56,ooo,ooo of work under firm contract and more than $2r ,ooo,­
ooo of additional business involved in airline options for additional 
Rainbows and distributor and dealer commitments for Seabee am­
phibians. Republic's Government contracts for military aircraft, in­
cluding AAF orders for soo of the new P-8-1- Thunclerjet fighter 
planes, amounted to $ss.soo,ooo. 

The P-84 Thunderjet established itself as one of America's fastest 
airplanes. The first XP-84 had had its initial flight at Muroc Lake 
AAF testing base in California on February 28, 1946, and the second 
XP-84, completed in mid-August, had by mid-September set a new 
official American speed record, averaging 61 r m.p.h. on 4 consecutive 
flights over the Muroc measured course. This same plane was unoffi­
cially clocked by official timers at 621 m.p.h., the highest speed thus far 
attained·by any airplane in level flight. Increased orders for P-84 pro­
duction subsequently were secured, and the jet fighters were in as­
sembly line production at Republic by the beginning of 1947, with test 
flights being conducted from Republic;s own field at Farmingdale. 

The P-84 Thunderjet was powered by the General Electric TG-
180 axial flow jet engine. The plane's service range was stated to be 
in excess of 1,000 mi. and its service ceiling above 40,000 ft. Its wing 
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span was 36 ft . 5 in. , overall length 37 ft. 3 in. It was a mid wing t) pe 
of sleek, clean design, with retractable tricycle landing gear. The e..x­
terior surfaces were completely free from protruding equipment of 
any kind . _ ot only was it flush-riveted and specially treated for skin 

' ' . 
' 
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smoothness, but all radio antennae -and armament were internally 
concealed so that even the guns were so mounted that no part of the 
muzzles show beyond the ";;urface. By the location of the air scoop in 
the nose, the Thunderjet's fuselage became a giant tube, through 
which passed the air into the axial flow engine, located behind and 
below the cockpit, and the jet nozzle sweeping back and out the tail 
of the plane made for a direct straight flow of the expelled air. The 
jet nozzle was a controlled, variable exit tail pipe which provided 
ability to adjust for different speeds. The airfoil sections of the wing 
and tail were designed by Republic's engineers to almost exactly the 
same formula for low drag in level flight as those of Republic's XF-12 
and Rainbow. The maneuverability of the Thunderjet at all speeds 
and altitudes was increased by use of an automatically adjusted booster 
aileron control system which varied in the applica~ion of force to the 
air speed at which the pilot was flying. Thus, even at the highest 
speeds, the pilot controlled his airplane with ease and did not have to 
exert unusual pressures in maneuvering the ship. It was equipped not 
only with a fully pressurized cockpit for extreme altitudes, but with 
automatic air conditioning for the pilot at all altitudes of operation. 
Other features included a pilot ejection seat and full-vision bubble 
canopy. The rear section was quickly removable to permit complete 
replacement of the engine in less than 50 minutes. Armor plate and 
bullet-resistant glass protected the pilot. Gross weight of the Thun­
derjet as a fighter was 12,881.5 Jbs. , as a fighter-bomber 14,91 r.s lbs. 

Republic's first Army XF-12 photo reconnaissance plane, which 
had made its initial flight on February 4, 1946, continued under ex­
tensive flight tests for the balance of the year. Early in 1947, the 
second XF-12 was nearing completion, all changes required as a result 
of the tests on the first XF -12 being Incorporated into the second as 
work progressed. 

The XF-12's demonstrated the possibility of new attainments in 
the field of 4-engine transport-type planes, even with conventional _ 
propeller-driven engines. The plane confirmed the calculation of Re­
public and AAF engineers. that aerodynamically clean 4-engine air­
craft could be designed to sustain cruising speeds of more than 400 
m.p.h. over ranges up to 4,000 mi. and have top speeds of more than 
460 m.p.h. 

The Republic XF-12 was specially designed as a flying photo lab­
oratory for long range high altitude missions. Powered by 4 Pratt 
and Whitney Wasp Major engines of 3,000 h.p. each, the XF-12 
cruised at 400 m.p.h. and had top speeds well above 450 m.p.h. It 
measured 93 ft. 10 in. from nose to tail , had a span of 129 ft. 2 in., and 
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height, from ground to top of stabilizer, 28 ft . 4 in. The big plane 
carried a crew of 7 and was equipped "ith latest aerial cameras and 
flash bombs for night photography from altitudes up to 44,000 ft. 

T he XF - rz A rmy photo reconnaissance giant, which would have 
it commercial counterpart in the 46-passenger Republic Rainbow 
transport, gave an unofficial demonstration of speed capabilities on 
May 24, 1946. The first completed model of the XF- rz flew a routine 
flight at relatively low altitudes from \ iVright Field, Dayton, 0 ., to the 
Republic plant at Farmingdale, L. I. , a di stance of 576 mi., in I hr. 21 
min. , an average speed of 426.6 m.p.h . 

The commercial version, the Rainbow ( RC-z), was designed as a 
fas t 4-engine transport, carrying 46 passengers and crew of 7· Its top 
speed was stated above 450 m.p.h., and max'imum range 4,100 mi. 
Normal gross load was II4,200 lbs. with crew, passengers, luggage 
and 5,500 gal. of gasoline; max imum gross I 16,600 lbs. with 5,900 
gal s. The Rainbow was powered by 4 Pratt and W hitney Wasp Ma­
jor engines of 3,500 h.p. each at 2,700 r.p.m. It utilized heated, com­
pressed e.xhaust gases from reciprocating engines to obtain a jet thrust 
assist of approximately 200 h.p. per engine. The fuselage was 99 ft . 
8 in . long; wing span 129ft. 2 in. and overall height 31 ft. 4 in. The 
Rainbow could fly from New York to Paris in 9 hrs. or New York to 
F airbanks, Alaska, in 8~ hrs. , under normal conditions. E specially 
designed for long range transcontinental, transoceanic, an~ global air­
line operations, the Rainbow's fully pressurized interior assured pas­
sengers and crew of traveling in comfort at altitudes unaffected by 
weather. Although speed, altitude and range were the Rainbow's 
dominant characteristics, it possessed unique performance capabilities. 
With only 3 engines operating, the Rainbow could complete a takeoff 
and climb to and maintain an altitude of 25,000 ft. It could maintain 
safe operating altitudes on 011ly 2 engines, and with normal load could 
climb on 2 engines up to altitudes of 5,000 ft. The Rainbow was an 
aerodynamic counterpart of the XF-r2, even though it required a go 
per cent new engineering design to adapt its potentialities to airline 
transport purposes. 'Work on the Rainbow, involving thousands of 
perfections and refi nements, continued throughout 1946 and the be­
ginning of 1947 saw the first of the commercial Rainbows under as­
sembly, although initial deliveries to the airlines were not scheduled 
until the latter end of the year. Republic had firm orders from Ameri­
can Airlit'les for 20 and from Pan American Vvorld Airways for 6 
Rainbows, designed for cruising speeds ranging from approximately 
400 m.p.h. over long range routes up to 4,000 miles and 430 m.p.h. 
over relatively shorter domestic routes. Pan American also held de-
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livery options for 12 additional Rainbows. Republic's backlog of Rain­
bow production on firm order at the beginning o£ 1947 was $26,350,­
ooo, with other airline contracts under negotiation. 

Republic's Seabee amphibian, the company's first venture in the 
personal plane field, proved popular throughout the U nited States and 
Canada and more than a score of fo reign countries. \ i\Tith distributor 
and dealer agreements covering more than 5,000 Seabees, due to re­
peated production delays, the company at the end of 1946, had not been 
quite able to average one plane delivery to each of its more than 400 
distributors and dealers. The full list of demonstrators was provided 
during the early weeks of 1947, however, and with the receipt and 
placement of long awaited permanent tooli ng, Seabee production was 
scheduled to level off at 24 planes a clay in the Spring of 1947. 

The Republic Seabee (RC-3) was a 4-place all-metal amphibian 
personal or family plane with exceptional . roominess, sturdiness and 
wide range of practical utility for business or pleasure. It had a high 
speed of 120 m.p.h. and a cruising speed of 103 m.p.h. with range of 
560 mi. on 75 gal. of fuel. P owered by a Franklin Aircoolecl 215 h.p. 
engine, the Seabee carried 4 adults and baggage in automobile-like 
comfort, and operated with equal ease off either land or water. Its 
wing span was 37 ft. 8 in. and overall length 27 ft. ro}4 in . Standard 
equipment included 2-way radio, controllable-reversible pitch Hartzell 
propell er, electric starter, hydraulically operated flaps, dual wheel con­
trols and rudder pedals, retractable landing gear, full component of 
cross country sensitive flight instmments and standard engine instru­
ments. It featured low, wide doors on both sides and a roomy nose 
door in the bow for fi shing, anchoring or clocking. R earward mounted 
engine and pusher type propeller accentuated exceptional visibility 
which was provided pilot and passengers by 7 large lucite windovvs, 
also constituting an important safety factor. The takeoff run was 8oo 
ft. from land and I ,obo ft. from water; landing run 400 ft. on Janel 
and 700 ft. on water. Simplified design features increased th e plane's 
ruggedness, safety, durability and usefulness. Republic stated that the 
simplified design enabled it to produce Seabees at a retail price of 
$6,ooo. 

In order to ·assure a source of engines for its Seabees, and carry on 
in the light plane engine field the simplified design and low cost pro­
duction policies it had applied to the Seabee, Republic acquired the 
Aircooled Motors Corporation plant at Syracuse, N . Y., producers of 
Franklin aircooled engines. At the beginning of 1947 Aircooled 
Motors had a backlog of more than $8,ooo,ooo in engine orders of 
which slightly over $4,000,ooo were Republic orders for Seabee 
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engines and the balance of $4,184,000 were contracts for engines for 
other airplane companies. 

The Ryan Aeronautical Company, San Diego, Calif., continued to 
play an important part in the development and perfection of aircraft 
and aeronautical equipment of scientific design. Activities of Ryan's 
airplane division during 1946 consisted primarily of development 
engineering and manufacturing on contracts with the Army and Navy 
for new and advanced type combat airplanes and guided missiles. Two 
new flying laboratory jet planes, both incorporating the jet-plus-pro­
pell er combinati on pioneered by the Ryan Fire~all , reached the flight 

REPUBLIC SEABEE AMPHIBIAN 
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stage and underwent extensive research testing for the Navy. The 
XF2R-1 was the Navy's first plane to be powered by a gas turbine 
engine both driving the four-blade steel propeller and boosting with 
-jet propulsion. It a1so had a straight jet engine in the aft fuselage 
to supplement power of the propeller in giving peak performance for 
terrific bursts of speed and phenomenal climb. 

A larger and faster Fireball-type fighter was being developed 
under Navy contract. Tooling for the experimental manufacture of 
this most formidable of Ryan fighters was completed and constn.tction 

. of first models was under way early in 1947. Other more advanced 
projects were under construction in the company's experimental shops 
and laboratories. Ryan also was doing modification work and major 
overhaul on the FR-1 model Fireball fighters, which had seen exten­
sive service since they were delivered to the Navy during the closing 
months of the war against Japan. Modifications included installation 
of aircraft rocket launchers and other items necessary to place the 
planes in fully operational service prior to their assignment to regular 
sea duty as the Navy's VF-1E carrier-based fighter squadron. The 
work was clone on a production line basis, utilizing the large final 
assembly building .in which the Fireballs were in volume production 
during the war. 

Research in the helicopter field by Ryan was on a scale limited to 
engineering and laboratory experimental work on certain of the prob­
lems iH connection with rotor blades and control mechanisms for this 
unique type of aircraft. No production of helicopters was stheclulecl. 
but further research work was to be carried on in 1947. 

The Ryan Aeronautical Company was interested in the whole 
field of sonic and supersonic aircraft, both piloted and pilotless, in­
cluding research into guided missiles, jet propulsion and rockets, 
largely military secrets. 

The new shark-nose Ryan XF2R-1 turbo-prop plus jet fighter 
plane was far more formidable than the FR-i Fireball, with much 
greater speed and climb in the 500 m.p.h. class. Its wingspread was 
40ft., length 36ft. and height 12ft. 40 in. The new Fireball had an_ex­
tended forward fuselage section to house the prop-jet engine. Its 
long, pointed nose increased the plane's overall length to 36ft., almost 
4ft. longer than the FR-1 model, and gave the plane its sleek, bullet 
shape. The extended length also had the effect of placing the wing 
relatively farther to the rear. To take care of the greatly increased 
torque, both from the propeller and the spinning turbine wheel, a 
larger dorsal fin-section was added to the standard FR-1 fuselage-tail 
structure. The propeller-plus-jet engine combination, as first used in 

• 
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the Ryan FR-r Fireba.ll , \·vas demonstrated as highly effective in giv­
ing peak performance over a wide range of speeds and altitudes. Al­
though all-jet planes lacked flexibility at low speeds, particularly 
during takeoff, because of the slow acceleration, that was overcome by 
the propeller-pulled, jet-pushed combination power arrangement of 
both Ryan models. The short takeoff characteristic was particularly 
important, of course, in aircraft carrier operation. This type of com­
posite power resulted in an e."cellent combination of desirable fighter 
plane characteristics, including high speed over a wide range of alti-

RYAN NAVY FR-r FIREBALL 
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tudes, making both Fireballs all-altitude, rather than just critical alti­
tude high speed craff. In addition, the Ryan composite-powered planes 
had an extremely high sustained rate of climb at -all altitude, short 
takeoff, extreme maneuverability, slow landing speed, good combat 

RYAN NAVY XF2R-1 
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radius and heavy firepower-each with its relative degree of impor­
tance to the others. 

The forward engine in the dark shark Fireball research plane was 
a General E lectric TG-Ioo prop-jet which provided two-way harness­
ing of gas turbine power to drive a propeller and at the same time 
boost with jet thrust. About three-fourths of the available power was 
absorbed by the propeller, the remaining one-fourth being supplied by 
thrust of the jet exhaust stream which nozzled into troughs on either 
side of the fuselage, just below the cockpit. The engine in the aft 
fuselage of the XF2R-I was a General Electric I-I6, and was ·the 
same thermal jet unit as installed in the earlier FR-1 model. Total 
power of the two jet engines of the XF2R-I was considerably in ex­
cess of that of the conventional and jet engine combination of the· FR-I. 
That increase in available power was obtained with a proportionately 
small inc_rease in gross weight. 

Schweizer Aircraft Corporation, Elmira, N. Y., was in production 
on two new model gliders, the SGU I-I9 and SGU 2-22, and at the 
same time was doing contract work on rudders and ailerons for 
the Fairchild Packet and development work on control surfaces for 
the Piper PA-6 Skysedan·. The SGU I-I9, a single-place utility 

· glider, was flown cross country 30 miles, reached altitudes of more 
than 5,000 ft. above takeoff point, and soared for more than 5 hours at 
a time. Fully approved by the CAA, the SGU I-I9 had an overall 
length of 20 ft. 70 in. and a wing span of 36 ft. 8 in. The wing area 
was I70 sq. ft., weight empty, 320 lbs. ma)c ; gross weight loaded, 550 
lbs., normal wing loading, 3.23 lbs. per sq. ft. The two-spar wing was 
strut-braced and had wooden ribs. The leading edge was covered with 
aluminum alloy, and the entire wing was fabric covered. The fuselage 
was welded of chromemoly steel tubing, and was fabric covered. 
Hori zontal tail surfaces were of steel tube construction, fabric cov­
ered. The SGU I-I9 placard speeds were level flight high speed, 75 
m.p.h ., airplane tow speed 75 m.p.h., auto-winch tow speed 6o m.p.h., 
stalling speed (landing) , 28 m.p.h. , gliding ratio, 17: I ; and sinking 
speed, 3 ft. per second .. 

The SGU 2-22 2-place utility sailplane was being used extensively 
in glider flight schools. The ship had a low rate of sink, a flat glide 
angle and was highly spin-resistant. It was of all-metal structure, had 
an overall length of 25 ft., Yz in., and a wing span of 43 ft. The wing 
area was 2IO sq. ft., empty weight 450 lbs., gross weight loaded, 830 
lbs., wing loading, solo, 3.05 ibs.; dual, 3·95 lbs., placard speeds, level 
flight high speed, 8o m.p.h.; airplane tow, 89 m.p.h.; auto-winch tow, 
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66 m.p.h. ; stalling speed (solo) , 27 m.p.h.; ( dual) , 30 m.p.h. ; gliding 
ratio, r8:r; sinking speed (solo), 2.8 ft. ·per sec. ; ( dual ) , 3 ft. per 
second. 

Schweizer also was completing the SGS 1-21 g)ider, planning for 
production in 1947. It was to carry several hundred pounds of water 
ballast to give a cruising speed of 8o m.p.h . The water would be jetti ­
soned at will to. let the pilot take advantage of lighter soaring condi­
tions. The glider was to have a span of 5 I ft. 

' Sikorsky Aircraft, division of U nited A ircraft Corporation, Bridge-
port, Conn., put its first postwar helicopter, the four-place S-51, into 
production in 1946, and unveiled a new all-metal blade, two-passenger 
helicopter-the S-52. Test flights on the S-51 began in March. Ap­
proved Type Certificate was awarded by the CAA in the same month . 
While production on the S-51 was gaining momentum, helicopter ai r 
mail pickup trials using the Army-Sikorsky R-5 , the prototype of the 
S-51, were successfully conducted in the Los Angeles and Chicago 
areas. In Chicago, the S-51 also flew mail from the M unicipal A ir­
port to the roofs of the new Post Office on Van Buren Street and the 
Merchandise Mart. On August 19, Sikorsky in Bridgeport made the 
world's first delivery of a commercial helicopter to H elicopter Air 
Transport, Inc., Camden, N. J. T wo other S-sr's went to the same 
operator in September. H .A.T., operating from Central Airport, 
G:amden, found immediate work for its S-sr's in aerial photography, 
package delivery, passenger travel from P hiladelphia to the Garden 
State race track, harbor surveys and other pioneering services. In 
September, it flew an S-51 into Fenway Park baseball stadium to 
deliver polo coats to 40 members of the Boston Red Sox baseball 
squad. At the turn of the year in connection with its rooth anniver­
sary, a Hartford department store used 3 S-sr's to deliver packages in 
66 Connecticut towns, covering every section of the State. The longest 
of the 3 routes with 28 stops was finished only 3 minutes behind 
schedule. The other 2 were on time to the dot. 

Greyhound Skyways, another pioneer in helicopter transportation 
took delivery of two S-sr 's in September, 1946. These aircraft were 
put into immediate use to test the possibilities of an integrated air apd 
highway passenger system whicl:f Greyhound had under study for a 

~ number of years. First demonstration of the facility with which pas­
sengers could be exchanged between helicopters and highway bases 
was made on the super highway near Willow Run, Mich. Later, one 
of the Greyhound helicopters landed in the stadium in Ann Arbor at 
the Michigan-A rmy game to pick up negatives which were flown 
downtown and lowered to the roof of the Detroit N ews building. 
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Late in the year, United \irlines became the first airline operator to 
purchase a helicopter. It ordered an -51 for Spring delivery_ 

The a' y took delivery of 4 tandard S-SI's in the Fall and im­
mediately assigned them to duty with its Antarctic ~'<pedition then 
getting under way_ An outstanding demonstration of the dependability 
of the Sikorsky design was gi' en by Coast Guard helicopters, an R-6 
and an R-4 which were dismantled, flown to Gander, ewfoundland, 
reassembled and used to rescue 18 survivors of an accident who could 
have been saved by no other means_ Early in 1947, Sikorsky was 
represented in the N e\\ York area airmail pickup and delivery tests 
by 7 S-sr's- Helicopter ir Transport assigned 3 to the Long -I sland 
route, Greyhound used two on the New J ersey section and the Sikor­
sky factory supplied t\\ o fo r the important shuttle runs between La­
Guardia Field, N _ y_ Post Office and e'' ark Airport_ The first air­
mail flown from LaGuardia Field to the East 23rd Street Sk)'port 
was in an S-51 , with Sikorsky Chief Pilot D_ D_ V iner at the controls 
and Second A ssistant Postmaster General Gael Sullivan as passenger_ 

SIKORSKY 4-PLACE S-51 HELICOPTER 



' 

266 THE AIRCRAFT YEAR BOOK 

During the five-day trial, all schedules were flown on time and without 
incident. 

A new Sikorsky modej, the two-place S-52, was unveiled in o­
vember, the first production helicopter with all-metal blades and a 
useful load of 6so lbs. in a gross design weight of 1,750 lbs. All-metal 
blades were specified for the S-52 after a year's flight test of the new 
blade construction, during which eminently satisfactory performance 
was obtained. At the beginning of 1947, Sikorsky Aircraft had a con­
siderable backlog of commercial and military orders . 

. Chance Vought Aircraft Division of United Aircraft Corporation, 
Stratford, Conn., announced initial flight tests of its first jet-propelled 
fighter, development of a revolutionary new structural material, a fly­
ing wing aircraft of completely radical design, continued production of 
the F4U-4 and F4U-4B Corsair fighters for the Navy under a peace­
time schedule, and acceleration of an extensive program of research 
and development as highlights of operations in 1946. Established as 
one of the major suppliers of warplanes for the U. S. Navy, Chance 
Vought, as the 12 months ended, moved into its 30th year as a de­
signer and builcle·r of military aircraft. This three-decade history, 
studded with dependable aircraft, stretched back to 1917 when the first 
Vought airplane, the VE-7 trainer, was built at Long Island City, 
N . Y. The company was moved to East Hartford in 1930, and trans­
ferred to its present site in 1939· During 1946, research and develop­
ment took on positions of vastly increased importance at Chance 
Vought. The engineering department, working at full strength, was 
engaged simultaneously in improving its production aircraft, develop­
ing new types to take their place and in the invention of still better 
aircraft for the future. Much of this experimental work, because it was 
being done under Navy contract, was secret. 

Flight tests of Chance Vought's first jet airplane, the XF6U-1 
Pirate, started October 2, 1946, at Muroc Dry Lake, Calif. The new 
aircraft, an experimental Navy fighter, offered a startling contrast to 
those who, throughout the war years, had associated Chance Vought 
with the distinctive outline of the inverted gull-winged Corsair. The 
XF6U-1 was small and light. Its low mid-wings, extending straight 
from a slim fuselage, measured a scant 30 ft. 2 in. from tip to tip­
almost 12 ft. less than the Corsair's 42 ft. span. Built into that com­
paratively small package was high performance. There was no an­
nouncement of the Pirate's top speed, but the Navy described the 
plane as being in the "well over 500 miles-an-hour. class." The com­
pany believed, however, that the XF6U-1, with exceptionally clean 
lines and a powerful jet engine of newest design, would give carrier-
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based aviation a fighter fully capable of matching the best in land-based 
fighters. 

Contributing much to the XF6U-r's small size, light weight, sleek 
fini sh and simple design, was the fact that it was built of Chance 
Vought's revolutionary new structural material, Metalite, a sandwich 
material of aluminum alloy and balsa wood. It was remarkably light, 
yet po sessed tremendous strength beneath an e.."<terior of mirror-like 
smoothness. For n ore than a year many stabilizers for the F4U-4 
Corsair hac;I been constructed of Metalite. In the XF6U-r, however, 
the material was used in construction of the wings, fuselage and tail 
surfaces, marking Metalite's first practical application throughout the 
primary structure of an airplane. 

Metalite was a logical choice for the XF6U-r because it afforded 
the new fighter several advantages which, Vought engineers felt, 
could not be realized with conventional all-metal construction. For 
example, skin wrinkling and drag were becoming major problems 
when conventionally-built airplanes entered the subsonic speed range. 
Metalite, because of its g reat inherent rigidity, eliminated skin­
wrinkling. Drag was reduced considerably in the XF6U-r, because 
large Metalite sections could be molded as single units, thereby re­
ducing the number of external joints. But, beyond this was the fact 
that Metalite provided, for the first time, a surface completely free of 
even the slightest indentation or waviness-a surface, actually, of 
plate-glass smoothness, ideally suited to maintenance of the uninter­
rupted airflow so necessary for flight at extremely high speeds. And, 
contributing further to this surface smoothness was application of an 
outstanding finish. Also, through use of Metalite, the XF6U-r re­
quired fa r fewer internal reinforcements such as stiffeners , ribs and 
bulkheads. The saving of weight which resulted was reflected in larger 
fuel capacity and increased combat range. 

Metalite was a metal-faced sandwich employing a light-weight 
core to separate and stabili ze the faces, and it consisted of thin sheets 
of high strength aluminum alloy, separated by a thick, low density core 

· of balsa wood bonded firmly together to fo rm a single light, rigid unit. 
The g rain direction of the balsa core was perpendicular to the metal 
faces. A core material of greater density than balsa was used in spots 
where greater strength was desired. The core was relatively thick in 
comparison to the face plates. The material was constructed by bond­
ing the core and faces together under moderate heat and pressure, all 
the bonds being ordinarily made in one operation. The bonding opera­
tion was done with the parts or assembly in a mold of the desired 
shape. For flat work, the parts were normally put together on a 
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VOUGHT F4U-4 CORSAIR 

bench and the whole assembly placed in a mold afterward. For curved 
work, both single and double, several different forming methods were 
used. Where only gentle curves were required, the work was assembled 
flat on a bench and the entire assembly placed in a mold and forced 
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into the desired shape by the application of pressure. Because of the 
thickness gained by the light core, the bending stiffness of a completed 

'letalite panel was many times greater than that of a simple sheet of 
metal of the same "eight. Metalite's hard metal faces could not be 
easily damaged and typical panels could be walked on without injury 
to the material. Several years of work on methods and techniques of 
Metalite fabrication had resulted in determination of practical produc­
tion processes. In addition, both theoretical and e...'<perimental studies 
had been made on design standards for resistance of the metal faces 
to failur~ by local wrinkling, resistance of the core to failure by trans­
verse shear loading, and resistance of the Metalite unit to failure by 
breakage of the bond between the core and metal faces . Investigation 
had also been made of Metalite's fatigue strength, its resistance to 
large variations in temperature, and its resistance to moisture and 
weathering. 

At rest on its tricycle landing gear, the XF6U-I Pirate appeared to 
hug the ground, its main landing gear being e...'<tremely sho_rt with the 
wheels close to the undersurfaces of the wings. The cockpit, with its 
clear-vision canopy, was situated well forward, providing the pilot 
with the best possible visibility. The cockpit interior had many fea­
tures for increasing safety, efficiency and comfort of the pilot. The 
Pirate was characterized by a high vertical stabilizer and rudder. The 
horizontal tail surfaces were installed substantially above the fuselage 
level so that the entire tail assembly wa·s up out of the wing shock 
area at high speeds. A Westinghouse jet unit of new design powered 
the new airplane and was compactly installed in the lower aft portion 
of the fuselage with the exhaust being ejected out of the center line 
of the airplane below the tail cone. Air intake scoops were located in 
the leading edge of the wing on either side of the fuselage. Droppable 
vving-tip fuel tanks were equipped with supplemental navigation lights. 
Considerable attention was given to making the engine, armament and 
other equipment as accessible as possible to speed up maintenance 
work. For instance, the engine could be removed completely and re­
placed by another in only a quarter of an hour. This was accomplished 
without splitting the fuselage or removing the tail from the airplane. 
The Pirate was built for either carrier or land operation, taking off 
from a carrier flight deck with the aid of a catapult, and from a land­
ing field with normal jet power. It offered significant evidence of the 
Navy's shift to jet propulsion in the fighter field. 

Production activities at Chance Vought during 1946 centered first 
on the F4U-4 Corsair (six so-caliber machine guns), and later on the 
F4U-4B (four 20-mm. cannon). The Corsair, the design of which 
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dated back to 1938, still ranked as a Navy first-line fighter and fighter­
bomber. It had been possible, throughout the years, to effect steady 
improvements in its performance, combat effectiveness and all-around 
utility without once altering its basic .design. The ease with which it 
was adapted to varying tactics throughout the war, serving as fighter 
or bomber either from shore or carrier bases, made it one of the Navy's 
most formidable warplanes. In 1946, F4U-4 Corsairs were standard 
equipment aboard U. S. carriers, including the Roosevelt and Midway, 
the world's largest. Serving as fighters and fighter-bombers, their 
armament included various combinations of machine guns, cannon, 
rockets and bombs. Early in 1947, work was progressing on an even 
faster, more powerful version of this warplane. 

Chance Vought Aircraft's radically designed fl ying wing was de­
veloped as a Navy fighter, and designated the X FsU-r. A low­
powered, full-scale flying model , was named the V-1 73. Preliminary 
flight tests of the .V-173 began in 1942, the craft fir st being flown in 
that year by Vought experimental test pilot Boone T. Guyton. The 
basic wing plan of those aircraft was that of a circle, modi fi'ed only 
by moving the wing tips forward. The X FsU-1 was expected to main­
tain flight at speeds ranging from 40 to 425 miles an hour, and, with 
the addition of water injection, from 20 to 460. It was also estimated 
that use of a gas turbine would make possible a speed range hom o 
(hovering flight), to over sao miles an hour. The X F5U-1 was de­
veloped from a type originally invented in 1933 by Charles H. Zim­
mer11)an, a consulting engineer at V ought. Its low aspect ratio wing 
served not only as a lifting surface but al so as a streamline body to 
house the power plants, fuel tanks and armament. The most unusual 
feature was the unconventional location of two large-diameter four­
blade propellers mounted on nacelles extending forward from each 
wing tip. A nacelle for th e pilot projected from the leading edge of 
the center of the wing. The pilot's cockpit and accommodations were 
conventional, but considerable study '•vas made of the prone position 
for the pilot, to relieve strain and prevent blacking out in violent, high 
speed maneuvers. Horizontal and vertical stabilizing and control sur­
faces were attached to the aft portion of the wing to provide functions 
normally performed by the tail surfaces and ailerons on conventional 
aircraft. The vertical fin and rudder surfaces were similar to and per­
formed the same functions as those of a conventional airplane. Twin 
fins and rudders were used to keep them in the slipstream at all times, 
and thus retain their effectiveness at low speeds. The landing gear 
was similar to that of conventional aircraft, being designed to retract 
into the airfoil in flight , · 
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Two P ratt & Whitney R-2000-2 engines mounted within the wing 
powered the XFsU-I, driving the propellers through a system of 
gearing and shafting. The propeller blades were made of compressed, 
impregnated wood attached to steel shanks, and the control mechanism 
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of their hubs was similar to that employed to regulate the pitch of the 
latest type conventional airplane propellers. The propellers turned at 
a comparatively low r.p.m. and were free to flap fore and aft, somewhat 
in the manner of the rotor blades of a helicopter. 

The 'Naco Aircraft Company, Troy, Ohio, in 1946 devoted its 
manufacturing efforts to subcontracting of parts and components for 
other aircraft and for its own prewar models, and tooled and started 
production on a two-wheel, all meta!' utility trailer of welded sheet 
steel and tubular steel construction ; likewise, as a subcontract article 
for its designer. During this period the Waco plant was reconverted 
for line production of a new personal type airplane, and in October the 
Company announced its new product, the vVaco Aristocraft, a novel 
4-plflce, high wing cabin monoplane with simplified two-control char­
acteristics .. The Aristocraft was powered by a 215 h .p. Franklin 6AL-
500 series 6-cyl. opposed aircooled engine and a Hartzell controllable 
pitch propeller as standard equipment. The plane possessed several 
new features, the most outstanding being location of the propeller at 
the extreme rear of the fuselage wit~ the power plant mounted for­
ward of the cabit1 area, the propeller being driven by a shaft passing 
through the cabin well below the seat level and extending upwards 
angularly from a point aft of the luggage compartment to the propeller 
shaft mounting on the tail of the fuselage. The Aristocraft's perform­
ance was given as 154 m.p.h. top speed at sea level, cruising at 135 
m.p.h. sea level, 152 m.p.h. at 5,000 ft., landing speed 57-5 m.p.h.' 
maximum rate of climb 950ft per min. service ceiling 17,500 ft., range 
with 6o gal. 657 mi. at 5,000 ft. 

Another unusual feature of the design was a tricycle landing gear 
on which landings without hull damage could be made in gear-up or 
gear-down positions. To accomplish this, the tires were partially ex­
posed when the gear was retracted. All three wheels retracted rear­
ward and were cradled in such manner that the loads were transferred 
to the main fuselage structure. The front wheel thus was held in the 
true line of travel, and the brakes on the rear wheels could be used in 
a normal manner. There were no rudder pedals, and the airplane was 
maneuvered on the ground with the nose wheel steered by the control 
wheel. Unusual upward visibility was provided by two large windows, 
one above the front and one above the rear seat; and for hot weather 
comfort when upward vision was not required, each window, was 
readily curtained. Comfort was the keynote for the cabin interior de­
sign, and it was provided for the pilot and copilot as well as the rear 
seat occupant, all four seats being deep-cushioned and form-fitting. 
Two broad automobile type doors were provided, and the low cabin 
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wa entered in two teps, each le s than 2 0 in. in height. There was 
no disturbance from propeller blast. The comfortable seat areas, front 
and rear, were full 48 in. wide· front seat backs folded forward in­
dependently, making it possible for all seat occupants to rotate their 
positions in flight. Rear seat sides had indented arm rests, increasing 
the usable width of the seat to lounging proportions \. luggage com­
partment of r6 cu. ft. capacity was loaded through a side fuselage dpor 
at a convenient low level. Luggage was instantly accessible in flight 
over the top of the back seat. The location of the propeller in the rear 
materially reduced the cabin noise level, but very complete sound­
proofing was used throughout the cabin area and behind it, and the 
engine was muffled in an all-out effort to provide extreme quiet for 
the occupants. At its quoted domestic flyaway price of $9,980, the 
Aristocraft was equipped for instrument flight certification, witl1 2-way 
radio with loudspeaker, airspeed indicator, compass, sensitive altim­
eter, bank and turn indicator, rate of climb indicator, clock, tachom­
eter, oil pressure gauge, oil temperature gauge, fuel pressure gauge, 
fuel level gauge, ammeter, manifold pressure gauge, cylinder head 
temper.ature gauge, ignition and master switch with key lock, instru­
ment spot lights, dome light, navigation and landing lights. Adequate 
heating and controlled ventilation were incorporated in the design. 
The instrument board, likewise, was fitted with .two large capacity 
glove and map compartments. The cabin was fitted with ash receivers 
and the luggage compartment carried tie 'down ropes. 

The 'vVaco company gave consideration to safety, not only in 
flight and ground maneuvers but in the case of mishaps. The forward 
position of the engine offered considerable protection in ground colli­
sion; the fuselage of tubular steel structure had its tubes so disposed 
that in event of collisions of considerable magnitude, their distortions 
would be least likely to strike or injure the occupants. The control 
wheels were of form-fitting design, intended to take any impact load 
over the greatest possible chest area and again, in case of such impacts, 
the resultant downward movement of the body caused a braking action 
on the control wheel shaft, permitting the shaft to move forward under 
a friction load tending to absorb the body energy and act as a shock 
absorber for the occupant. That portion of the fuselage generally aft 
of the cabin area was fabric-covered, excluding inspection pane,s and 
the rear cowling over the propeller shaft housing. 

Wings and empennage were all-metal. The wings were single-strut 
braced, and the empennage was cantilever. It was of the twin tail type, 
and its area made it almost impossible for personnel to walk into the 
revolving propeller disc except directly from the rear where they 
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would have ample warning from the propeller blast. A 11 window and 
windshield panels were of acrylic resin except the two door panels 
which were of safety glass. The forward door panel moved inward 
and back to provide an open area when required. Fuel tank capacity 
was 6o U . S. gal. carried in two rubber cell-type tanks, nylon rein­
forced, one tank located in each wing. No fuel was carried within the 
fus~lage structure, and all fuel valves, primers, and gauges were re­
motely controlled and well clear of the cabin area. The F irestone de­
sign landing gear offered unusually long shock travel, 90 in. on the 
rear wheels and 8 in. on the nose wheel. Coupled with the long wheel­
base of roo in., the airplane taxied or ran for takeoff or landing with 
extreme comfort and a minimum of "porpoising" on very rough fields. 

WACO ARISTOCRAFT 
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AIRCRAFT POWERPLANTS 

Improvements in Reciprocating Engines for Giant Transports and 
Bombers-Jet E ngines for Fighters-Progress in Gas Turbine, 

Turbo-jet and Ram-j et Po,,·erplants-I ew Propellers. 

T HE powerplants that sent An1erican aircraft through the skies 
higher and faster than ever before, and with steadily increasing 
loads, were becoming as varied as the planes they powered. The 

old line companies that had provided the reciprocating engines to carry 
the air forces to victory in the war still were supplying nearly all the 
power for the machines of the air forces, the airlines and private own­
ers. Yet many of the military planes had jet propulsion. A majority 
of the engine builders, however, were working on some form of power 
outside the old field which long had been monopolized by the recipro­
cating engine. It was not a thing of the past, by any means. The huge 
transports and bombers still depended on it for power, and so did the 
personal plane. But the manufacturers were hard at work on jet pro­
pulsion and rockets. They also were participating in the program to 
develop atomic energy fo r aircraft of the future. 

A ircooled Motors, Syracuse, N . Y., was engaged in production of 
Franklin aircooled engines for personal planes. They were of the 
horizontally-opposed type. Three basic models were in production, 
ranging from 75 to 225 h.p. The 4-cyl. 225 cu. in. Franklin had a 
ma.'Cimum rating of 100 h.p. A 6-cyl. model with 335 cu. in. dis­
placement had a maximum rating of 165 h.p. The 6-cyl. 500 cu. in. 
Franklin had a maximum rating of 225 h.p. Aircooled Motors also 
produced a line of vertical engines for helicopters. Those engines 
operated with vertical crankshaft, and some models were supplied as a 
packaged power plant with a built-in cooling system. The vertical 
engines were in the 170 h.p. range, developing rated power at 3,000 
r.p.m. 

Allison Division of General Motors Corporation, Indianapolis, 
Ind., during 1946 produced two types of turbo jet aircraft engines 
and the V-1710 liquid-cooled reciprocating engine. It manufactured 
all the J 33 jet engines for the Lockheed P-80 Shooting Star and late 
in 1946 completed transfer from Chevrolet of the contract and facili-
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ties to build the J 35 axial flow jet engine which powered the Republic 
P-84 Thunderjet. The V-1 710 engine production was directed to 
North American for the new P-82 Twin Mustang. In the meantime a 
development program went rapidly forward on new tu rbine engines 
under military contract. However, Allison's most valued contribution 
to the field of aircraft power lay in the accelerated development that 
it provided for the J 33 engine. Originally designed by the Genera!" 
Electric Company, the J 33 (I-40) became an exclusive Allison proj­
ect shortly after the end of the war when all engineering, as well as 
production, responsibility for the engine was assigned to Allison. In 
the period of Allison responsibility more than 7,000 design changes 
were conceived, and substantial quantities were manufactured. P rin­
cipal development lay in the endurance life of the engine, which in 
slightly more than a year was increased five-fold. Originally, and at 
the time when experience in jet engines was severely limited, it was 
difficult to run jet engines 15 hours without varying failures. During 
1946, tests of roo hours were common, and Allison early in 1947 was 
preparing to run an engine through a I so hour type test, maintaining 
the same endurance standards as those required for reciprocating 
engines. 

Allison also made progress toward increasing thrust power of the 
J 33, and at the same time improved its economy. 

During I947 Allison was to place in production a new model J 33 
which, with the use of water injection at takeoff, ' 'vould reduce take­
off distance some 20 per cent. This was to be an important contribu­
tion to the economy of the engine, because the inherent low efficiencies 
of a jet engine at takeoff consumed an inordinately high proportion ot 
fuel in the tanks. Currently rated at 3,825 ·lbs. static thrust at u ,soo 
r.p.m., the J33 engine produced approximately 6,ooo h.p. at 6oo m.p.h . 
New models scheduled for production in I947 promised to advance 
those ratings considerably. 

The Allison V-I7IO engines produced for the P-82 T win Mustang 
were identified as the G6 R & L. Basically similar to the 70,000 
V-I7IO engines which powered W orld War II fighters, the G6 had a 
6.0 :I compression ratio, 2.36:1 reduction gear ratio and two-stage 
supercharger. With a I ,6oo h.p. takeoff rating at 3,200 r .p .m., it pro­
duced I ,250 b.h.p. at 30,000 ft. Other Allison developments included 
purchase of the RFC-owned aluminum foundry at Bedford, Ind., 
which supplied Allison cylinder head castings during the war. Re­
converted to a general purpose foundry, it produced castings for Alli­
son engines as well as for outside general customers. In addition, 
Allison negotiated a new lease with the RFC on a 2,ooo,ooo sq. ft. plant 
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where all llison engine production was concentrated . Another . IIi­
son plant, wholly owned by General Motors, was devoted to comruer­
cial production of non-aircraft items. Bearings production also con­
tinued in a plant devoted to bearings engineering and development. 

number of other aircraft engine manufacturers continued to rely on 
th is source for bearings. 

Beech Aircraft Corporation, \ ichita, Kans., was in production on 
the Beech controllable propeller, which was used on the new Beech 
Bonanza personal plane and the models of other manufacturers. Dur­
ing 1946, an extensive licensing program on the Beech controllable 
propeller was in effect, and it resulted in the granting of many Ap­
proved Type Certificates for in tallation on airplanes of the personal 
type manufactured by other companies. Several light airplane manu­
factu rers offered the Beech propeller as optional equipment. F urther 
licensing developments were to make these propellers available as 
standard or optional for additional light airplanes. Originally the Beech 
propeller was adaptable only to engines having a standard SAE 0 taper 
shaft, a standard SAE No. ro shaft, and a standard SAE No. 20 shaft. 
Later developments made the propeller adaptable to engines having 
)J os. r , 2, and 3 flange type crankshafts along with a variation of dif­
ferent types of controls which made the propeller adaptable to almost 
every aircraft-engine combination. Current production propellers were 
manufac tured for engines ranging from 65 to 250 horsepower. 

Curtiss-\iVright Corporation Propeller Division, Caldwell, N. J., 
was producing high-perfo rmance propellers for both military and 
commercial aircraft . Curtiss propellers continued to play a dominant 
role in military aircraft, being syecified exclusively for the 4 and 6-
engine bombers and transports in production for the Army and Navy. 
Among the military aircraft on which Curtiss propellers were standard 
equipment were the: Consolidated Vultee B-36, Boeing B-so, the 
Douglas C-74, the Boeing C-97 cargo transport, Northrop F -rsA 
Reporter, the Martin AM-r Mauler, the Curtiss SC-2 Seahawk, the 
Martin JRM-r Mars, the Martin PBM-sA Mariner, and the Lock­
heed XR6o-r Constitution. For the Consolidated Vultee B-36, 
Curtiss-Wright produced the world's largest propeller-19 feet in 
diameter-completing a development project undertaken 3 years 
earlier at a cost of $3,soo,ooo. Like all Curtiss propellers, the huge 
three blade hollow steel model for . the B-36 incorporated reversing 
and automatic synchronization. It also included provision for a new 
feature-de-icing by passing heated air through its hollow steel blades. 

For the first time many of the exclusive features developed by 
Curtiss-\iVright for military aircraft were made available for the com-
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fort and additional safety of commercial air passengers. Among them 
were hollow steel blades, automatic synchronization, which reduced 
vibration and eliminated fatiguing off-rhythm engine beats; and the 
reversible propeller which provided positive, smooth braking action 
under all landing conditions, and enabled backing or maneuvering of 
the airplane on the ground. Those features were incorporated in the 
outstanding commercial aircraft under production, including the Doug­
las DC-6, Lockheed model 649 and 749 Constellations, the Boeing 
model 377 Stratocruiser, the Consolidated Vultee 240 and the Repub­
lic RC-2 Rainbow. Curtiss propellers for those ships were specified 
by IS airlines, including American Airlines, American Overseas Air­
lines, Transcontinental and Western Air and its international division 
Trans-World Airlines, Pan American World Airways, Northwest 
Airlines, Scandinavian Airways System, KLM, KNILM, Air France, 
Aer Rianta, United Airlines, British Overseas Airways Corporation 
and Qantas. Curtiss propellers were also specified for the French­
built SEzoro airplane, a 4-engine land transport to be operated by Air 
France and other European airlines. Meanwhile Curtiss-Wright was 
carrying forward extensive research and development of radical pro­
p"eller designs to meet the requirements of future aircraft gas turbines, 
and other high output power plants. Typical of the advance design 
under development was a 3-blade propeller with sweptback blades 
designed to carry propeller efficiency into the 700 m.p.h. range. This 
was the first sweptback blade propeller. 

Tests conducted by the Propeller Division of Curtiss-Wright con­
firmed the growing belief that advances in blade design, especially 
with gas turbines, would carry propeller efficiency into the speed 
ranges previously believed unattainable by propeller-driven aircraft. 

The Curtiss-Wright Propeller Division, climaxing more than 5 
years of pioneering in research and development in the field of elec­
tronic flight training, delivered to the Army Air Forces a new type 
simulated-flight trainer for instrument flight and radio navigation in­
struction. Incorporating electronic deyices for computation of the 
essential characteristics of an airplane in flight, this advanced mech­
anism was known as the Curtiss-Wright Dehmel electronic flight 
trainer. Production prototypes of the units were purchased by the 
Technical Training Division of the Army Air Forces. The Army 
version simulated the flight chara"cteristics of an AT -6 airplane with 
instrument panel and cockpit arrangements specially modified for 
training purposes. Automatic radio range equipment to be used with 
other trainers also was ordered by the Army. Pan American Airways 
was among the airlines adopting the new trainer in pilot training and 
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navigation on which Curtiss-Wright spent more than $I,ooo,ooo in 
development costs. 

Because the trainer could be adapted to duplicate exact arrange­
ment of flight controls and cockpit arrangement as well as flight char­
acteristics of any specific airplane model, very substantial savings in 
pilot instructional training could be realized. UnrestriCted in maneu­
verabi lity, the Dehmel trainer simulated any aerobatic maneuver. It 
embodied full aircraft instrumentation and provided all the radio 
signals of a navigational range and blind landing system, together with • 
visual and audible markers. An outstanding feature of the new trainer 
was its compactness. Control mechani ms and other apparatus were 
contained in a fraction of the space needed in earlier types of simu­
lated-flight trainers. The mechanism was operated entirely by elec-
tricity. 

General Electric Company, Schenectady, N. Y., opened its flight 

CURTISS-WRIGHT HIGH SPEED PROPELLER 
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test center, consisting of a large hangar with complete shop eqmp­
ment, and continued the development of turbo-jet and gas turbine 
powerplants and turbosuperchargers. I n the work at the flight test 
center a B-29, two B-24's and a small 2-engine transport were 
used. The B-29, fo r example, carried a TG- r8o jet propulsion gas 
turbine below· the bomb bay to permit checking under actual flight 
conditions. A Republic Thunderj et equipped with a T G-r8o turbo-j et 
was assaulting the world's speed record to·ward the end of the year. 

• While it did not establish a new record, it attained.an officially clocked 
speed of 619 m.p.h. Other turbo-jet units were under development, 
with more power and better fuel consumption, with prospects for 
quantity production. 

Development proceeded on the propeller-drive gas turbine, sup­
plying 8o per cent of its total horsepower to drive a propeller and the 
remaining 20 per cent as jet. An early design of such a unit, the T G­
roo, was being flight tested in a Consolidated Vultee XP-8r. The 
tests were expected to supply information to assist in development of 
higher powered prop-jet units. Two commercial airplanes were to be 
equipped experimentally with TG- roo prop-j ets to determine the 
feasibility. of such a power plant for commercial use. 

A compound engine, in which the exhaust of a pi ston engine was 
directed through a turbine wheel and the power thus generated geared 
back to the piston-engine crankshaft, was under continued develop­
ment, in collaboration with manufacturers of reciprocating aircraft 
engines. New forms of turbosuperchargers were developed for instal­
lation in a new bomber and in such high-speed high-altitude com­
mercial transports as the Boeing Stratocruiser and the Republic Rain­
bow. Turbosuperchargers also were used in the Northrop B-35 
Flying W ing and the Consolidated Vultee B-36 bomber, the largest 
airplane yet flown. 

The higher plane speeds made possible through the use of tu rbo­
jet engines demanded an entirely different approach to aerial combat , 
so the program of advanced fo rms of airborne ordnance equipment 
was continued for both Army and Navy air forces. Numerous studies 
of complete electrical systems on commercial aircraft also were made, 
with much useful information put at the disposal of air transport 
operators and many electrical components redesigned or newly de­
signed in accordance with the info rm9-tion. 

Hamilton Standard Propellers Division of United Aircraft Cor­
poration, East Hartford, Conn., was in production of new types of 
propellers for postwar commercial and military aircraft. Among im-
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portant Hanlilton Standard developments released from classification 
as military secrets were the hollow-steel blade, lightest in the world 
fo r propellers over I3 ft. in diam., Hamilton Standard's use of square 
tips on new propellers for high speed, greater power absorption and 
higher efficiencies, automatic limited-band synchronization of propel­
lers fo r multi-engined airplanes, adaptation of all new H ydromatic 
models to incorporate reverse thrust, perfection of the first one-piece 
Hyd romatic propeller hub, and quantity production of a new, small 
version of the Hydromatic fo r e..xecutive and feeder type aircraft in 
the 300 to 8oo h.p. categories. Two new giant test houses, each capable 
of accommodating propellers 30 ft. in diameter, were completed Sep­
tember I , I946. A dded to previous test house facilities, they gave 
Hamilton Standa rd the most extensive privately operated propeller 
testing equipment. The new houses employed adjustable air funnels 
vvhich smoothed out the air flow through the test cells, and were 
largely instrumental in making them free from air disturbances. Con­
tained in one building 2 I2 ft . long, IIO ft. across and 63ft. high, the 
two houses were testing ex perimental propellers for the ' Army and 
Navy. T he air funnels, known technically as cone-type orifices, were 
mounted on 40-ton structures that could be moved back and forth 
within each test house. Fifteen feet long, they could be contracted to 
a I 5-ft. diam. or expanded to 30 ft. at one end. With this double 
adjustability the air flow within each test chamber could be restricted 
to conform to the size of the propeller under test . 

T he first commercial installation of equipment for synchronizing 
the engines and propellers of multi-engine aircraft was made by Chi­
cago & Southern Air Lines on its luJcury DC-4's. The synchronizer, 
developed by H amilton ~tandard , also was specified on newer trans­
port types. Hamilton Standard's synchronizer system permitted selec­
tion of either of two of an aircraft's 4 engines as a master by the pilot. 
The other three engines were slaves whose speed of operation was 
held rig idly to the speed which the pilot selected for the master. In case 
of malfunctioning of the master engine, the slave engines would follow 
the changed r.p.m. of the master by only plus or minus 3 per cent of 
the r.p.'m. at which the master was set. For instance, if the master 
engine were set for 2,ooo r .p.m., and suddenly decreased to I ,soo, the 
slaves would only drop 6o r.p.m. to I,940. In the event of a master 
failure, the pilot at once could switch to the alternate master, thus 
provicFng a second safety feature. Still anot11er major safety provision 
was the fact that all four engines were at all times under control of 
their individual governors, whether or not the synchronizer was in 
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use. Thus, the synchronizer could be turned on or off at any time, and 
the propellers would continue i:o operate under constant speed control 
at the r.p .m. selected by the pilot. 

The new square-tipped blade, which was to appear on many new 
aircraft during 1947, was the result of years of aerodynamic research 
designed to. maintain high propeller efficiencies as airplane speeds 
approached the speed of sound and horsepower substantially increased . 
Hamilton Standard's investigations showed that the square tip blade 
provided the best answer· to the problems of efficient horsepower ab­
sorption, ene.rgy losses resulting from increased blade drag and pro­
peller slipstream momentum, and the compressibility losses suffered 
by conventional blades at high speeds. Width added at the tip , it was 
_proved, afforded the max imum increase in blade power absorption 
with the minimum weight increase, thus permitting the design of 
lighter blades. Because it carried the airfoil section for the blade's 
entire_ length, the square tip made it unnecessary to distort the airfoil 
design at the tip as was required with the round-tip blade. This con­
tributed to superior blade performance and permitted the use of a 
thinner, less cambered airfoil at the tip, resulting in substantial reduc­
tion of compressibility effects. 

Models of various new blade design, all radical in their departure 
from any previously used on an airplane, were undergoing tests in the 
U nited Aircraft Corporation wind tunnel at E ast H artford. These 
blades, all designed to operate on airplanes capable of speeds up to 
700 m.p.h ., were revolutionary in their concepts as compared even to 
the Hamilton Standard square-tipped propeller blades. 

The smaller version of the Hamilton Standard Hydromatic pro­
peller was placed in production for the Befifh D-r8S and Beech D­
r8C, the Grumman Mallard and other ex ecutive and feederline type 
aircraft . Generally suited for aircraft ranging in passenger capacity 
from 4 to more than 12, it was used primarily on engines of from 300 
to 8oo h .p . Beech engineers found that the small propeller , incorporat­
ing the H ydromatic feathering feature, made it possible for the D-r8 
to increase its rate of climb roo ft. per min. and raise its absolute ceil­
ing by 2 ,400 ft. in single-engine operations. 

Hamilton Standard's new reversing Hydromatic propeller incorpor­
ated the one-piece hub and the hollow-steel blade. Known as the 23260, 
the new Hydromatic was in heavy demand for a number of new aircraft, 
notably the Martin 202 and 303, the Consolidated 240 and the Lockheed 
649 Constellation. The Martin Company ordered 350 for the 303 alone. 
Due to the design and construction of the three hollow-steel square-tip 
blades built for those aircraft, the new Hydromatic absorbed more 
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horsepower and delivered more thrust fo r a given diameter. At the same 
time, the light weight blade and innovations in the single piece hub 
structure gave the most favorable weight to size ratio. Changes in the 
actuating mechanism provided fo r either reverse thrust or featherjng in 
Jess than 3 seconds. Thi s extremely rapid reverse action enabled the 
pilot to reduce land ing runs with a minimum of time lag after the air­
plane touch ed th e g round, and gave e..-.;:treme manem erability while on 

HAMILTON STANDARD SQUARE-TIJi'PED PROPELLER 
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the ground. The nevv one-piece hub was. made possibl e by development 
of a special pressure welding process . 

. Following a survey of the industry's requirements, the divisio'n 
consolidated its production lines on the following models: Control­
lable-counterweight models-the 2B2o for the Navy's new Fairchild 
XNJ-r primary trainer,' and the Cessna 190 and similar private type 
aircraft; the 2D3o for replacements on existing aircraft; hydromatic 
models-the 22D3o for the Beech D-r8S, Beech D-r8C, Columbia 
XJL observation plane and the Grumman Goose; the 22D40 for an­
other executive type airplane ; the 23D40 for the Grumman Mallard 
and South American-owned JU-52's ; the 23E5o for Douglas DC-3's 
and Lockheed r8 replacements; the 33D50 for Douglas DC-3's; the 
33E6o for some Lockheed Constellations and Fairchild Packets ; the 
43D5o for Canada's DC-4M, the 43D6o for the Douglas DC-6; tbe 
23260 for the Martin 202 and 303, Consolidated 240, Lockheed 649 
Constellation and some Douglas DC-6's; the 34D6o for the Navy's 
Vought F 4 U-5 ; the 24E6o for the Vought F 4 U -4; the 24260 for a 
Navy airplane; the 24D 50 for the DC-4M and two models of the 
Super-Hydromatic for Army and Navy aircraft, among them the 
Army's Northrop Flying Wing, the YB-35 and Consolidated Vultee 
XP-8r and the Navy's Ryan XF2R-r. The last two aircraft employed 
turbine-propeller combinations. 

American transports built during the war, including Douglas DC-3, 
or C-47, C-53, Douglas C-54, Curtis C-46, Beech C-45, Lockheed 
C-69 Constellation, were equipped with Hamilton Standard Hydro­
matics. As the result of the sale or lend-lease of hundreds of these 
airplanes to foreign countries, the export of spare propellers and parts· 
soon assumed a substantial portion of the business. Airplanes equipped 
with Hydromatics continued to make records in many classes. The 
Navy's Lockheed bomber, Truculent Turtle, was equipped with four­
blade, rs-ft. diam. Hydromatics for its record long-distance flight of 
rr,236 mi. from Perth, Australia to Columbus, 0. The Army's Boeing 
B-29 Superf01;tresses in the Pacific area, also equipped with Hydro­
maries, made a number of outstanding weight-carrying and high alt_i­
tude records. 

Pratt & Whitney Aircraft Division of United Aircraft Corporation, 
East Hartford, Conn., virtually completed the conversion to peacetime 
operations of an organization which had undergone more than five 
wartime years of abnormal growth and expansion. Problems solved 
involved realignment of personnel, plant facilities, production lines, 
inventories and all other phases of the division's activities. At the 
beginning of 1947, Pratt . & Whitney production lines were rolling 
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smoothly on new postwar models of engines for use in commercial and 
military aircraft. Also being vigorously pursued was the research and 
development program on advanced models of piston and turbine type 

• engines. An engineering, installation and development staff of over 
2,700 employees was carrying on the most extensive research and de­
velopment program in Pratt & Whitney Aircraft's 21-years history. 
The bulk of the 1946 production consisted of h' o-row Twin Wasps 
and Double Wasps and four-row \1\fasp Majors. Twin ·wasps of the 
1,450 h.p. R-2000 series were shipped to Douglas for installation in 
new DC-4s and to the Navy, domestic airlines and buyers in 13 foreign 
countries for replacements and spares in RsDs, DC-4s and converted 
C-54s. Shipments of 2,400 h.p. Double Wasps were principally for 
installation in Navy fighters such as the Vought Cersair, and in new 

PRATT & WHITNEY WASP MAJOR TEST 
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Douglas, Martin and Consolidated commercial transports scheduled 
to make their appearance on the airlines in I947· vVasp Majors rang­
ing from 3,000 to 3,500 h.p. were produced for three new A rmy bomb­
ers-the Northrop B-35 F lyiqg \ iV ing, the Consolidated V ultee B-36 
and the Boeing B-50 ; also for three big mili tary transports-tl1e ~ avy 
Lockheed X R6o Constitution, the \rmy Douglas C-74 Globemaster 
and the A rmy Boeing C-97 Stratofre ighter ; for two f\rmy photo­
g raphic reconnaissance planes-the R epublic XF-1 2 and the H ughes 
X F - r r , and for smaller and experi mental ai rcraft. T he balance of 
the I946 production consisted of single-row vVasps and vVasp Juniors. 
6oo and 450 h.p . respectively, f01· Beech D -r8S and Grumman Mallard 
installations and as spares and replacements for existing aircraft in 
the U nited States and in foreign countries, and twin-row R - r83o 
series T win Wasps, r,200 h .p. , for Douglas D C-3 type airc raft operat­
ing over the world and Tavy patrol boats. 

\ iVhile carrying on an accelerated program for the development of 
gas tu rbines, P ratt & W hitney was developing models of piston-type 
eng ines which 9emonstrated marked operating economies. O ne such 
promising development was the use of engine exhaust gases to power a 
gas turbine feed back, to effect a significan t impr.ovement in overall 
engine therinal efficiency. Equipment available for P ratt & W hitney 
use in U nited Aircraft Corporat ion's new wind tunnel laboratory in­
cl u.ded a r,ooo m.p.h. supersonic wind channel and a gas dynamics 
laboratory, wi th altitude burner stand a.nd turbine blade cascade unit. 
A lso in use was the installation engineering department's refrigerated 
high-altitude test chamber. These facilities were used fo r work on 
supersonic aerodynamic forms at subsonic and supersonic speeds, flow 
in diffusers, investigation of air flow problems in connection with tur­
bine-type power plants and the effect of altitude on the performance of · 
combustion chambers and turbines. A hot whirl pit fo r testi ng turbine 
components was completed, and two test houses were modified fo r the 
testing of jet engines. P lans were approved and land was acquired for 
the division's new gas tu rbine laboratory. Construction of that build­
ing was scheduled for 1947. The division's laboratory facilit ies were 
being further expanded by construction of an X-ray laboratory to 
house a new r ,ooo,ooo volt X-ray machine for the sub-surface exam­
ination of turbine rotors. 

The R-28oo Double Wasp, rated at 2,400 h .p. with water injection, 
was made availaole for commercial transports in 1946. E arlier ver­
sions of the R-28oo powered such celebrated wartime aircraft as the 
Republic P-47, Martin B-26, Vought F4U, Grumman F6F, Northrop 
P-6r, Martin PBM-5, Douglas A-26, Lockheed P V and Curtiss 
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C-46. The design of the new commercial Double Wasp, designated 
the CA, reflected the knowledge gained from more than roo million 
flight hours in military operations. The engine was being used to 
power t!Iree transport aircraft of the postwar era: the four-engine 
Douglas DC-6, two-engine Martin fodels 202 and 303, and the two­
engine onsolidated V ultee Model 240. The C Double Wasp re­
ceived an approved type cei' ti ficate from the Civil Aeronautics Admin­
i t ration for use of combat-proved "ater injection to provide additional 
power in commercial operations. Provision was mad~ in all C series 
engines for use of \Yater injection, if desired, to deliver 2,400 takeoff 
hor epower. The dry ·weight of two-row, 18-cyl. C Double Wasp 
engines ranged from 2,327 to 2,360 lbs. and put them in the one­
pound-per-horsepower class. The weight included such standard 
equipment as the carburetor, carburetor air screen, radio shielded ig­
nition system, spark plugs, pressure type cooling deflectors, primer 
tubing and distributor, torquemeter and provision for a feathering and 
reversible pitch hydraulic propeller. The bore was S·7S in. and the 
stmke 6 in . The piston displacement was 2,804 cu. in. Four models 
of the engine were available for commercial applications, all with 
ingle-stage, built-in superchargers. T' ·o models, the- CA3 and the 
.L\s , had single-speed superchargers, suitable for low altitude air 

tran port operations or for use with an e....;: haust driven supercharger 
for extreme alti tudes. The other two models, the CArs and the CA 17, 
had two-speed supercharger drives fo r effective operation at altitudes 
of more than 20,000 feet. The C IS model had approved ratings for 
takeoffs using the high-speed drive. which improved takeoffs from 
airports at high altitudes. Power ratings, without water injection, of 
the C 3 and CArs models were based on the use of 100/130 grade 
fuel: 2,100 h.p. for takeoff and r ,8oo h.p. for continuous operation. 
The ratings of the CAs and CA17 engines, with carburetor modifica­
tions and with 115/145 grade fuel, were certificated at 2,300 h.p. for 
takeoff and r ,goo h.p. fo r continuous operation, using the low-speed 
supercharger drive in the case of the CA 17 engine. In addition to 
built-in provisions fo r the use of water inj ect ion, the CA Doubl e \i\Tasp 
incorporated many other improvements, most of them pioneered by 
Pratt & \Vhitney Aircraft. They included two position spark advance 
to provide fuel economy at cruising powers ; spinner fuel injection to 
eliminate icing tendencies due to fuel evaporation in the induction 
system; forged, deep-finned, light weight cylinder heads and cylin,der 
barrel cooling sleeves to provide ample cooling under all operating 
conditions; built-in torquemeter to provide the pilot or flight engineer 
with accurate information on power output under all conditions ; cone 
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clutches and creeper desludgers, in the two-speed engines, to prevent 
clutch fouling ; lead-silver-indium bearings to resist erosion and con­
tamination while carrying heavy bearing loads and providing excellent 
lubricating characteristi'cs; and second order counterbalances !O oppose 
the second order forces and couples which normally produced vibra­
tion along and about the vertical and lateral axes of the engine. 

While continuing the manufacture of engines and parts for its six 
basic engine types-450 h .p. \ iVasp Junior, 6oo h .p. \tVasp, 1,200 h.p. 
R-1830 series Twin \tVasp, 1,450 h.p. R-2000 series Twin \iVasp, 2,100 
to 2,400 h.p. Double Wasp and 3,000 to 3,500 h.p. \t\ asp Major. The 
higher-powered types, the Double \ iVasp and the \iVasp Major, prom­
ised the greatest production in 1947· In addition to the Double \¥asp­
powered commercial transports mentioned above, two other Pratt & 
Whitney-powered airliners were scheduled for 1947-the Boeing 
Model 377 Stratocruiser and the Republic RC-2 Rainbow, each pow­
ered by four \iVasp Majors. A new commercial transport powered by 
Pratt & \tVhitney engines of less than 2,100 horsepower was Saab 
Aircraft Company's (Swedish) two-engine Scandia, which used two 
-R-2000 series Twin \iVasps. Another foreign-built transp.ort, pow­
ered by four Wasp Majors, was Aerosudest's (French) SE-2010. 

In addition, other aircraft powered by Pratt .& \i\Thitney engines 
included the Beech G-17 sports-executive transpprt, Canadian Fair­
child Husky utility transport, Spartan Model 12A sports-executive 
transport, each with a \iV asp Junior; the Bellanca Skyrocket, Canadian 
Car & Foundry Norseman and Northrop Pioneer ti·ansports, powered 
by Wasps; Canadian Car & Foundry CBY-3 transport and Vought 
XF5U Navy fighter, with R-2000 Twin Wasps; Fairchild C-82 
Packet and Douglas YC-r 12 Army transports, Fleetwing's BTK-r 
Navy torpedo bomber, the Lockheed PV -2 Ha1:poon and Martin 
PBM-5 Mariner Navy patrol bombers, and Martin PBM-5A am­
phibian and Northrop F-15 Reporter, Army photo-reconnaissance and 
P-61 Black Widow night fighter, all with Double Wasps; Curtiss 
XBTC-2 and Douglas XTB2D-r Navy torpedo bombers, the eight­
engine Hughes H-4 Hercules-cargo flying boat, Martin AM-I Mauler 
Navy attack plane and JRM-2 Navy seaplane cargo transport and 
XP4M-·r Navy patrol airplane. 

Helicopters powered with \iVasp Juniors included Sikorsky's Army 
R-5 and commercial S-51 and Bell's commercial Model 42, each with 
one engine; and McDonnell's two-engine XHJD-1 Navy helicopter. 
The Wasp Major was to power Kellett's Army Skycrane cargo heli­
copter. 

The Ranger Aircraft Engines Division of the Fairchild Engine 
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and Airplane Corporation, Farmingdale, N.Y., continued its extensive 
research and engineering program while readjusting its manufacturing 
facilities to postwar requirements. Developmental work on a new, 
higher horsepower 12-cyl. engine for the avy was completed, the 
engine passing its type te ts in eptember, 1946. Design and develop­
mental work on other Ranger engines was continued with the empha­
sis shifting to studies of gas turbines. 1uch of the new engineering 
program in 1947 was to be de' oted to turbines. 

In addition to developmental work on aircraft engines, Ranger 
designed and manufactured complete power packages for the Navy's 
newest scout plane, the XOSE-1. Built around a 550 h.p. 12-cyl. 
aircooled, inverted V type Ranger engine, the power package was 
designed for speedy installation and removal. The complete unit could 
be removed from the airplane or installed in less than 30 minutes. It 
contained all the essentials required to provide power for flight, in­
cluding the complete oil system. Having assumed responsibility for 
all design ahead of the firewall , Ranger equipped the power package 
with quick disconnect fittings on all lines passing through the firewall , 
and made the engine cowling completely separate from the airframe. 
U nique cowling design made possible complete unco~ering of the 
engine in a few moments. Together with hinged co\~ I panels, it greatly 
facilitated line maintenance. . 

The Ranger engine rebuilding program was continued. Started 
in 1945 to make six-cyl. Ranger engines available for civilian use, the 
program provided hundreds of factory rebuilt and factory guaranteed 
engines for Grumman vVidgeons and new Fairchild F-24s. \ iVith 
manufacturing facilities consolidated under ,one roof in Farmingdale, 
Ranger also produced quantities of various items under subcontract. 

The NEPA (Nuclear Energy for the Propulsion of Aircraft) 
Division of Fairchild Engine and Airplane Corporation was estab­
,Jished at Oak Ridge, Tenn ., in 1946. That division held the prime 
contract from the Army Air Forces to develop the use of atomic 
power to propel airplanes, and was engaged in correlating the activities 
of a number of other engine and electric companies who were contrib- . 
uting to the project. 

The Warner Aircraft Corporation, Detroit, Mich., continued pro­
duction of the Super Scarab Model 165 aircraft engine rated at 175 
h.p. for takeoff and 165 h.p. normal, and the Super Scarab Model 185 
engine rated at 200 h.p. for takeoff and r85 h.p. normal. In addition 
to aircraft engihes, \!Varner continued the manufacture of hydraulic 
brake controls, and added a number of new developments especially 
suited to heavy aircraft, including dynaflow power brake valves, brake 
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master cylinders, pressure reservoirs and special purpose lock valves. 
Wright Aeronautical Corporation, \ t\Tood-R idge, N . J., consoli­

dated all its facilities in the ·wood-Ridge plant fo r production and 
development of new types of Cyclone engines for mi lita ry and com­
mercial flight , and continued engineering work on gas turbines and 
other types · of advanced aircraft power plant. ·w right purchased the 
35-acre building in W ooCl-Ridge built by the government fo r wartime 
production of Cyclone 18's .. The new plant was located only a few 
miles from -P aterson, which had been the company's headquarters for 
more than a qua rter of a century of a ircraft engine manufacture. 
Meanwhile, the wartime plant in Cincinnati , 0., was returned to the 
Government, and the P aterson plants were disposed of to private cor-

- porations and the \ t\Tar Assets Corporation. Test facilities at Wood­
Ridge were enla rged to accommodate ever-increasing horsepower in 
reciprocating and gas turbine engines. 

During the first postwar year , the Cyclone 18 powered the B-29, 
Constellation and P2 V Neptune in record flights, among them the 
world's long distance record, the first long-range flight over the North 
P ole, and numerous speed, altitude and load-carrying tests. Aircraft 
powered by the Cyclone 18 had a postwar total of more than 90 
national, international and airline records. 

\"!right A eronautical in 1946 had engines in production from the 
8oo h .p . Cyclone 7 to the 2,500 h .p. Cyclone 18, a wide range of power 
designed for a wide range of aircraft. The Cyclone 7, introduced in 
1945 at 700 h.p. was developed by roo h.p. , and was destined pri­
marily for · use in regional and shorthaul airplanes such as the three­
engine Northrop Pioneer cargo and passenger transport . The Cyclone 
9 of 1425 h.p., and one of the most powerful in the world per pound 
of weight, was produced in a power unit for the D C-4's of Chicago and 
Southern A ir Lines . These planes became the world 's fastest Sky­
masters when equipped with the new engine. T he power unit, des igned 
by Wright, with a nacelle manufactured by the Rohr A ircraft Cor­
poration, comprised a quickly detachable cowling and engine package 
which was mounted on the nacelle fire wall and had quick hookup 
connections to speed installation and maintenance. 

Output of the Cyclone 18, which powered all B-29's and Lockheed 
Constellations at 2,200 h.p., was increased during early 1946 to 2,500 
h .p . with the production of the Cyclone 18BD for such aircraft as the 
Douglas AD-1, Curtiss XBT2C- r and Lockheed P2V for the Navy. 
Incorporating developments like the forged aluminum cylinder head, 
which had proved its merits during the war on Cyclone 9's in combat 
aircraft, the Cyclone 18BD was among the most powerful aircraft 
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engines available for milita ry or commercial flight . However, further 
increases in the Cyclone 18's power were planned by Wright engineers 
for 1947. 

A majority of Cyclone 18 engines were equipped with a direct fuel 
injection system kno\\ n as cylinjection. This system pumped fuel 
directly to each cylinder under high pressure, eliminating mix ture of 
gasoline and air in the carburetor. F uel savings as high as five per 
cent were reported on long flights by airlines using Constellations 
equipped with cylinj ection. 

!though military secur ity still prohibited release of details, W right 
, eronautical made substantial progress in the development of aircraft 
gas tu rbines of extremely high th rust as well as other types of special­
ized powerplants . 

The Chinese A ir Force, which manufactured ·wright Cyclone 9's 
of the G-100 type during the war, obtained a new-license in 1946 to 
produce the 1,200 h.p. G-200 type which had powered a large number 
of America's prewar and wartime air transports, and Chinese repre­
sentatives made a first-hand study of Wright engineering and produc­
tion practices at the new factory in \ i\1 ood-Ridge. 

WRIGHT CYCLONE ENGINE ASSEMBLY 
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· Outstanding among the ·wright-powered aircraft in service during 
1946 were the Boeing B-29, Lockheed Constellation, Martin Mars, 
Lockheed P2V, Douglas AD-r , Douglas DC-4, Lockl1eed Lodestar, 
and Douglas DC-3. Among the planes which Wright was scheduled 
to power were the Northrop Pioneer and the CVV -32, new Curtiss 
transport. 

WACO ARISTOCRAFT INSTRUMENT BOARD 
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NEW AVIATI O N ACCESSORIES 

Development of Heat Resi tant Metals for Higher Speeds-Problem 
Being Solved in High . ltitude Equipment-New Navigational In­
struments-Automatic ontrols-Important Electronic Devices 

- Improved Fuels. 

T HE manufacturers of aviation instruments, tools and parts were 
keeping pace with the aircraft designers in developing new 
things to make flying faster, safer and more reliable, at the same 

time more dangerous to any enemy of the future who might choose to 
attack the U nited States. The following paragraphs describe some of 
the activities of those companies making accessories for the aircraft 
industry. 

iradio, Inc., Stamford. Conn. , producers of radio equipment, con­
tributed to the safety , convenience and pleasure of private flying with ­
its first peacetime product-an extremely light-weight, two-way com­
lllunication set for private planes. The Airadio Super 52 was manu­
factured in a number of models to fit all types of light aircraft. De­
signed by engineers, who also were pilots, it included a built-in range 
filter, a tuned R,F. stage for better selectivity and maximum image 
suppression, boi:h standard broadcast and radio range broadcast bands, 
slide-rule dial for better visibility and more accurate tuning, inter­
phone communication, and both automatic and manual volume control. 
Easy to install and of attractive design, the "'eight of the complete 
equipment, receiver, transmitter and power supply, was only 10 lbs., 
IO ounces, and dimensions were 3~ in. x 5 11/32 in. x 5 23/32 in. 
Another product of Airadio 's _ irborne Division destined to take its 
place on the li st of desirable equipment for the private flyer , was 
A iradio 's Super 41, a battery-operated receiver, with full sized com­
ponents. at a total weight of two lbs. 13 ounces. Ease of installation 
and compactness in size were achieved in this receiver with dimen­
sions the same as model 52. Easy and accurate tuning by means of the 
slide-rule dial, high sensitivity and selectivity for clear, long distance 
reception, and sharp tuning, built-in range filter, manual and auto­
matic volume control , and adequate power output to furnish full head-

293 
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phone volume to several outl ets simultaneously were features of the 
design. 

Al-F in Corporation, H ollis, Long I sland, . Y ., a subsidiary of 
Fairchild E ngine and Airplane Corporation, continued research and 
development work on its patented process of chemically bonding alu­
minum and its base alloys to fe rrous metals, a process permitt ing the 
design of bi-metallic assemblies combining selected physical properties 
of both materials. T hat bonded construction, developed during the 
war fo r cooling aircraft engine cylinder 1 a rrels, facilitated production 
of units requiring strength of steel with the light weight, high heat 
conductivity, bearing properties, anti-corrosive quali ties, and other 
characteristics of aluminum. A mong such unit manu fac tured by the 
Al-F in process were muffed-and- fi nn ed engine-cylinder and com­
pressor barrels, heat exchangers and other finned assemblies, alu­
minum-lined steel-backed sleeve bearings and bushings, steel-hubbed 
aluminum timing gears, bi-metallic pistons, cathode assemblies for radar 
tubes, cooling radiators for radio and power tubes, aluminum bottomed 
stainless steel cooking utensils, galvanometer integral pole and core 
and bracket assemblies. T he process also was used fo r coating cast 
iron and steel pipe and tubing with aluminum, to prevent corrosion. 

A luminum Company of America, P ittsburgh, Pa., supplied two 
million pounds of Alcoa 75 S a month for the aircraft industry during 
the latter part of 1946. Developed during the war to meet the needs 
of an aluminum alloy of unprecedented strength, this alloy was made 
available in sheet, extrusions, forgings, and rod. The saving in struc­
tural weight was one of the reasons why Alcoa 75S was specified in 
all new designs fo r military and commercial aircraft . Plus those aero­
dynamic advantages, Alcoa 75S with its complete group of sister alloys 
offered all manufacturers a wealth of experience, data, and a choice of 
suitable alloys in every commercial fo rm. Because these Alcoa alloys 
were so versatile, they were widely used throughout the entire air­
craft · industry. Alcoa engineers continued to cooperate with the in­
dustry in providing alloys of maximum advantage in the fi eld of avia­
tion . 

T he B G Corporation, New York, completed development of nu­
merous models of B G ceramic aircraft spark plugs which gave ex ­
ceptionally satisfactory performance in service operation. The model 
R B19R , the high quality aircraft. spark plug incorporating platinum 
alloy, electrodes and an integral resistor, was adopted, with few 
exceptions, py commercial airlines throughout the world. By its use, 
spark plug operating periods were increased to an average of 250 to 
300 hrs. with many instances of considerably longer periods of opera-
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tion. The RBrgR was approved for practically every American en­
gine requiring a long reach r8 m.m. shielded type spark plug. It had 
long ljfe, good resistance to fouling, and would operate at leaner mjx­
tures than " ·ere possible with the previously used heavy electrode 
type construction. Models of the same basic design, containing aU the 
principal features of the RB rgR, were also a ailable in the 14 m.m. 
type for merican and fo reign-made engine . There also were devel­
oped a complete series of ceramic-in ulated short reach shielded and 
unshielded models for the lower output private-owner class of engine. 
These models de ignated as the 700 series '' ere available with- and 
without resistors ; and, while of considerably le s e-xpensive construc­
tion than the RBrgR seri es, they incorporated the same high quality 
ceramic insulating materials. B G also developed and produced numer­
ous models of spark · plugs fo r traight and turbo-jet engines. Those 
plugs in mo t instances were specifically designed and developed for 
particular applications. Many models " ere being operated in various 
development projects. They had reached the production stage, and were 
standard equipment on several successful sen ice installations. Develop­
ment of spark plugs for low-tension high-frequency ignition systems 
was und ertaken. B G developed its own design of high-frequency plug 
construction which proved of great interest to the manufacturers of this 
type of igni tion equipment. Along with its own design, B G produced 
numerous special models for several manufacturers. 

Breeze Corporations, Newark, . J. conducted an extensive de-
velopment program in the field of jet propulsion equipment and ac­
cessories, and during 1947 the company was expanding that program 
as well as developing new products for the aircraft industry. The 
Breeze background of engineering and production experience contrib­
uted immeasurably to solving many of the shielding problems created 
by higher sustained altitudes, greater projected speeds, television and 
other sensitive electronic devices. In the field of radio ignition and 
secondary shielding Breeze developed ft e.'Cible metal spark plug lead 
assemblies greatly improved in shielding qualities and mechanical 
strength. Flexible shielded conduit and end fittings were improved, 
in the interest of safer and better electrical systems in aircraft. 

To meet the urgent requirements of aircraft engineers and design­
ers for a multiple connector to eliminate many of the shortcomings of 
connectors designed before and during the war, Breeze developed the 
new Breeze Monobloc connector. The Monobloc Connector had in­
sertable and removable contacts to which the cable or wires were 
crimped mechanically rather than soldered. This mechanical crimping 
did away with the use of soldering flux which formerly contributed 
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greatly to the deterioration of contacts at the point of soldering. T he 
c rimping method a lso insured uniformity of attachment to connector 
contacts because it eliminated the human element involved in soldering 
jobs. Through use of insertable contacts, cables could be attached to 
the contacts on the assembly benches and then installed into the fin­
ished equipment, thereby eliminating the need for soldering wires or 
cable to connectors at the point of installation. In designing that con­
nector, Breeze engineers excluded many of the component parts char­
acteristic of ordinary aircraft connectors, thus reducing possibility of 
malfunction due to flashover, condensation, erroneous assembly or 
breakage. Advances in automotive, aircraft, marine and industrial en­
gineering offered infinite possibilities for the application of Breeze 
mechanical and electrical actuating devices. The value of those devices 
in aeronautics was established through the operation of trim tabs, cowl 
flap shutters, wing flaps, landing gears, propeller controls and allied 
mechanisms. 

Breeze also developed a fast acting cylinder head temperature bulb 
generally considered to be a distinct improvement over the thermo­
couple method of obtaining temperature readings. Among miscellane­
ous products, Breeze continued to manufacture flexible shielded con­
duit, conduit fittings, Breeze type multiple connectors, flex ible shafts 
and case assemblies and flexible metal tubing. 

· The Champion Spark Plug Company, Toledo, 0., continued to 
furnish aircraft spark plugs to many of the airlines and engine manu­
facturers and to the military services. A modified, shielded, long 
reach spark plug for airline use was tested and approved by the engine 
manufacturers and put into production the latter part of 1946. This 
plug was an improvement over the earlier long reach Champion types. 
providing better electrode life and wider range. A liquid type ceramic 
spark plug cleaner was developed for airline use. Preliminary tests 
indicated that it would add materially to the useful life of spark plugs 
because of less erosive action on the electrodes. Continued intensive 
research on spark plug design and material s was being carried on 
through 1947. 

Chicago Aerial Survey Company, Chicago, III., continued with the 
development of special aerial photographic equipment for the Army. 
These projects included design of new aerial cameras and the rede­
sign and improvement of existing standard Army photographic equip­
ment. These special developments required considerable increase in 
engineering facilities . In addition to the expansion of the research 
and design engineering departments, aerial surveying services in wider 
and more complete form were again made available after having been 
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eli c ntinuecl for the duration of the war. T he company's Sonne con­
tinuous sti·ip camera which had a remarkable war record in both the 

rmy and Navy, was adapted for peacetime survey applications. The 
unusually large scale photographs proved to be particularly useful in 
high'' ay performance studies fo r the location and evaluation of pave­
ment cracks. The application of the Sonne strip camera to highway, 
r~ilway and pipeline study was well received where minute details, per­
manent records, speed and decreased maintenance costs were of para­
mount interest. A specialized version of the Sonne strip camera was an 
integral part of a new revolutionary method of aerial geophysical ex­
ploration for petroleum and metallic minerals. Here the camera pro­
vided a means of continuously recording the terrain over"' hich the air­
plane flew while delicate instruments interpreted geophysical data. 

onventional photographic and mapping surveys were offered in addi­
tion to the Sonne strip photography. In -the field of photogrammetry 
and precise controlled mosaics, the company enlarged its capacity both 
with equipment and expert personnel. This provided a more complete 
photographic engineering service, combining the use of aerial photo­
graphs with conventional precision ground sun ey methods and includ­
ing such advance steps as the eval_uation of geological and soil conditions 
by the interpretation of stereoscopic aerial photographs. 

Crescent Insulated ·wire & Cable Co., Trenton, N. J., one of the 
large manufacturers of electrical wires and cables for the aircraft in­
dustry, furnished quantities of wires and cables in all sizes for use in 
construction and servicing of airfields and related facilities. They in­
cluded cables for power and lighting of airport buildings, beacons and 
other installations. Smaller cables made by Crescent were used to 
power portable drills, tools and many other industrial appliances for 
airport use. 

Duramold Division of Fairchild Engine and Airplane Corporation, 
Jamestown, N. Y., designed and manufactured several products, in­
cluding a 12-ft. lightweight car-top boat of molded plastic bonded 
plywood, for use as a rowboat or with an outboard motor . Easily 
fastened to the roof of an automobile sedan, the Duramold boat was 
designed especially for sportsmen, ·campers and vacationers. In the 
Duramold process, which was used during the war for the fabrication 
of aircraft and aircraft components, the boat hull was constructed in 

• laminated fashion with thin layers of wood veneer criss-crossing. Dou­
ble curvatures could be formed by this method, smoothly and without 
joints or screws. The mahogany veneers were bonded together with 
plastic, waterproof, thermosetting resins. Then the entire laminated 
hull was solidified into one strong piece by baking it under heat and 
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steam pressure in an autoclave. Duramold also entered the radio field, 
manufacturing radio cabinets as a subcontractor. Duramold carried on 
extensive laboratory research in the field of high-frequency dielectric 
heating and in the use of thermosetting resins for bonding wood ve­
neers, glass cloth, expanded synthetic rubber, and other materials. In 
tne Duramold pro.cess laminations of low-density materials, identical 
or in combination with other materials, could be molded into flat, 
curved, or complex shapes by the use of plastic resins. Sandwiched 
and molded under heat and pressure, Duramold products combined 
strength with light weight. The process had many applications in the 
aeronautical field. 

Dzus Fastener Company, Babylon, N. Y., suppli ed its line of 
fasteners which were in gene1'al use among the manufacturers of both 
military and civilian aircraft. The Dzus fasteners in fact found even 
wider application than during the war years when they were in great 
demand. Light plane manufacturers profiting by war production ex­
perience used fasteners advantageously, even in low-priced aircraft. 
Transport aircraft designed for heavier loads and greater range were 
confronted with an increased problem of accessibility for servicing 
and maintenance, and Dzus fasteners helped in the solution. Military 
aircraft met new problems in higher speeds. The Dzus company kept 
pace with changing conditions and expanded research facilities and 
personnel. Their program for 1947 included constant design improve­
ment to meet new requirements for higher load carrying capacity, 
simplified installation and wider adaptation. Special attention was 
paid toward retaining all the desirable features such as misalignment 
correction, ability to compensate for thickness variations, endurance 
to vibration and fatigue and ease of operation which made the Dzus 
fastener popular. 

The Eclipse-Pioneer Division of Bendix Aviation Corporation, 
Teterboro, N. J., completed its reconversion from war to peacetime 
conditions, discontinued seven plants in neighboring communities, took 
back products together with their tooling from 23 subcontractors, and 
continued its program of research. and production of a wide range of 
flight and navigation instruments and aircraft accesssory equipment. 
Outstanding in the instrumentation field was the development of a sys­
tem known as Flight Path Control (FPC) for use in conjunction with 
automatic range flying and automatic landing approaches. The system • 
was designed as an adjunct to the Eclipse-Pioneer all electric auto­
matic pilots. While developed primarily for existing instrument land­
ing system control equipment, it could be readily adapted to other 
forms of radio control. The standard instrument approach cross 
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pointer meter was wired into the system to provide the pilot with 
means for locating the approach channel prior to tuming on the fully 
automatic sy tem, a well as providing him with a rea suring visual in­
dicator during actual approach. The nerve center of the l~ P C system 
was the flight path computer. This unit integrated the signals trans­
mitted by the radio gear and rela) ed them to the :-udder and aileron 
channels of the automatic pi lot for correct loca li zer or azimuth control, 
including automatic correction for d ri ft , and to th" ele\ ator channel 
and power sys tem for correct coordination of elevator with throttles to 
establish and maintain the proper constant airspeed on glide path. The 
system used in the flight computer completely disregarded the beam 
width or sensitivity of the radio equipment and constrained the air­
craft to fly down the center of the beam regardless of its width. A c­
curacy was such that landings were made consistently on the exact 
s~me spot of the runway each time. If a go around procedure became 
necessary, the equipment took the airplane straight on through with­
out any bucking as it approached and passed over the localizer trans­
mitter. Design was such that practically any conceivable addition to 
control of automatic flight could be readi ly adapted to the system. 

' ECLIPSE-PIONEER INSTRUMENT PANEL 
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Another Eclipse-Pioneer development was the dual radio and mag­
netic compass indicator for use by pilots in navigating and maintaining 
the direction of their aircraft without the necessity for numerical or 
graphical calculations. In addition to duplicating the function of the 
directional gyro without the necessity for periodic precession correc­
tions, it also could be used for straight line navigation, or making good 
a predetermined track, obtaining magnetic bearing indications directly, 
direct indication of drift and drift angle correction, reading reciprocal 
bearings directly, a heading indicator when flying toward a non-direc­
tional station, maintaining continuous running fixes, determining and 
checking ground speed, and maintaining holding positions. 

The Magnesyn system was developed to the extent where Magne­
syns for every important engine function were rolling off the produc­
tion· line. These instruments were designed to duplicate· the function 
of the long established Autosyn system which commenced the elimina­
tion of bulky and hazardous fuel, oil, and other mechanical lines di­
rectly from a source of measurement to an indicator unit. Replacing 
the Autosyn system with Magnesyns saved an average of 40 per cent 
in weight. Magnesyn transmitters did not require shockmounted in­
stallations, again saving weight and eliminating an e-xtra installation 
detail. One unit in the Magnesyn system was the so-called plug-in 
indicator, which plugged into a regular radio tube type socket. It was 
only I y,i in. in diam. and I Ys in. in length, including half an inch for 
the receptacle plugs. It could be mounted by itself for use in the same 
manner as one of the larger Magnesyn indicators, or it could be 
grouped with a number of other similar indicators for associated func­
tions. As Magnesyn equipment began to replac(} Autosyns on aircraft, 
a revamped Autosyn with extremely high precision characteristics 
was developed for commercial application with precision servo control 
equipment. It served the need for transmitters ( synchro generators) , 
€tifferential-generators, receivers ( synchro control transformers) and 
resolvers (sine-cosine generators). All those units were designed to 
the same outline dimensions and weighed only 5 oz. They operated 
from 26 volts, 400 cycles. Maximum system error spreads of approxi­
mately Yz degree were maintained, and could be reduced to y,i degree 
by matching units. 

Along the lines of completely new thinking was the development 
of a small control device known as a Convectron tube. It was a 
Y -shaped, g<J.s filled tube, capable of giving an appreciable electrical 
signal relative to its position about vertical. The signal depended upon 
the rate at which gas convection currents left a heated filament and 
rose along the vertical, and the angle that the filament made with the 
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vertical. Inasmuch as the signal had ense to whether the displacemen~ 
was to the right or to the left of null it was po ible to u e the tube fo r 
control of servo mechanisms and instrument . In addition to these 
specific items, considerable research was being put forth constantly by 
E clipse-Pioneer toward development and perfection of control equip­
ment for guided missiles as well as for additional function for flight 
path control. 

otable among the de\ elopment of Eclipse-Pioneer accessory 
items was a 4 unit direct current aircraft generating system. The four 
units, totaling only 740 lbs. , consisted of a 24 volt, d.c. generator, 
nominally rated at 300 amps. ; a generator control panel, providing 
voltage regulation and line switch control; a 29 volt ( d.c.), 400 ampere 
line S\\ itch ; and an overvoltage protector. The generator, incorporat­
ing all the advantages brought to light b) 30 years of engineering and 
design of generators, included among other features, a series compen­
sating circuit connected in the negative line for minimizing brush 
sparking and providing required voltage drop, ·without the use of an 
external resistor (which consumes power) fo r equalizer circuit op­
eration in parallel generator systems. The control panel \•vas a single 
compact unit with all the devices necessary for the automatic differen­
tial remote control and voltage regulation of a generator. All the func­
tional units of this panel were compactly mounted on the mounting 
base by means of two quick locking fasteners. External electrical con­
nections were made to the base. thus tlie pacl.;:aged group was easily 
removed for service and replacement. The over-voltage protector dis­
connected from the line a faulty generator and associated control 
equipment without causing transient conditions to cut out associated 
parallel generating equipment. The main set of contacts on this her­
metically sealed unit had a magnetic blowout feature for completely 
extinguishing the arc formed when the highly inductive field circuit 
was opened as the generator operated under full field at takeoff speed. 

E clipse-Pioneer crlso developed 2 new lightweight inverters of suffi­
cient rating to do the job that formerly required several smaller units. 
One unit, weighing only 23 .5 lbs. , was rated at 750 V.A., fo r 3-phase 
operation, or sao V.A., for single-phase operation. Tl_Ie other, weigh­
ing only 36 lbs., was rated at 2000 V .A ., for 3-phase or rsoo V.A. 
for single-phase operation. Both units incorporated the carbon pile 
feature for automatic voltage and frequency regulation as well as built 
in radio interference filters. A fan, mounted integrally with the arma­
ture of each unit, provided for forced cooling. In addition, develop­
ment and production continued in the direction of a complete line of 
starters for all sizes of conventional engines, culminating in a 27-lb., 
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30 volt starter for the 3,6oo h.p. engine. Starters for operation on r 15 
volts, d.c. , and IIO volts a.c., also were made available. Several start­
ers of various sizes were developed to meet the requirements unique 
to gas turbine engines. A complete line of accessory equipment, in ­
cluding gear boxes and fuel systems, was being developed for use wi th 
jet and rocket engines. 

Fenwal Incorporated, Ashland, Mass. continued the development 
and production of Thermoswitch controls for ai rcraft and Thermo­
switch fire detectors. These units had met with widespread use during 
the war. The aircraft industry used Thermoswitch units for such tem­
perature control applications as combustion heaters for cabin heating 
and wing heating, carburetor air temperature indicators, oil tempera­
ture alarms, and fire detectors. Thermoswitch units consisted of a 
cartridge-like, seamless brass or stainless steel tube in which was 
mounted an assembly comprised of 2 silver contacts mounted on struts 
of low expansion coefficient. Rise in temperature caused the outer 
shell to expand, allowing the contacts to make (or break, depending 
upon the desired action) when the calibration point temperature was 
reached. The design was without loose parts or aux iliary devices; and 
because of high current carrying capacity and freedom from effects of 
vibration, the Thermoswitch units were particularly applicable to air­
craft uses. As a result of vast experience in aircraft fire detection equip­
ment, Fenwal announced a new hermetically sealed fire detector and 
a patented detector circuit. The detector unit was a modification of 
standard Thermoswitch models and when tested showed an extremely 
rapid response time, negligible vibration effects and complete sealing 
against moisture, contamination and tampering. The unique system 
provided instant alarm should fire occur anywhere in the aircraft. An 
alarm circuit was provided for each section of the aircraft protected 
by the extinguisher system. An alarm light on the instrument panel 
flashed immediate warning and indicated the zone of fire. Outstanding 
circuit innovations included, along with si mplici ty and dependability, 
a means of providing a current path to each detector even in the event 
of a break in the loop circuit during flight. No relays ·or other auxil­
iaries were required with this system. The unit was designed to stand 
flash fires--once a fire was extinguished the unit was ready to indicate 
another fire. Meanwhile Fenwal engineers continued develqpment and 
refinement. of other · aircraft fire detection and temperature control 
devices. 

Flightex Fabrics, Inc., New York, with a splendid war record for 
supplying aircraft fabrics for the Army and Navy air forces under the 
Flightex trade name, was playing an important peacetime role in pro-
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viding fabrics for the personal aircraft industry and other manufac­
turers using fabric covered surfaces. Flightex also was completing de­
velopment work on a number of new items which were to be offered to 
the industry in 1947. 

General Electric Company, Schenectady, N.Y. developed new air­
craft aux iliari es to meet the demand for more power. The new com­
mercial aircraft required high-capacity generators with at least a 3 to 
r speed range. Heavy electrical loads were found during loading and 
taxiing, and also while awaiting clearance for takeoff. Passenger con­
venience loads also ran the power requirements up to where such 
ship as the new Douglas DC-6, Boeing Stratocruiser, Republic Rain­
bow and Lockheed onstellation required from 36 to 72 'kw. of power. 
A new 9-kw. 3,oooj8,ooo-r.p.m. 30-v d-e generator was designed for 
such requirements. A new line of high interrupting capacity trip-free 
circuit breakers was developed to insure circuit protection and con­
tinuity of service on main feeder buses. A 200-amp frame size inverse­
time overcurrent circuit breaker with trip-free action was capable of 
interrupting I 5,000 amperes fault current at so,ooo ft., and weighed 
only I y.i lb. A so-amp frame size circuit breaker, weighing only 4 oz .. 
had an interrupting capacity of 8 ooo amperes fault current. A unit 
power center brought together in one drawout panel the voltage regu­
lato r, reverse-c.urrent relay, circuit breaker, and auxiliary control of 
the generator, permitting the engineer to lay out the simplest, most ef­
ficient and safest distribution system. An improved high-tension dual 
ignition system was developed for the new Pratt and Whitney 
R-28oo-C engine used on many new commercial airplanes. Basic 
motors, both a-c and d-e, were adapted and modified for improved 
performance without added weight. A special ignition transformer 
was developed to ignite the oil used in gas-turbine aircraft. Con­
tributing to the extremely light weight and small size of new trans­
formers for operation of low-voltage accessories such as landing lights 
and heated flying suits was the use of silicone-fiberglass insulation. 

A new compass-controlled directional-gyroscopic system combined 
the measurements performed by a compass C!Jld directional gyro to 
eliminate the short-time instability of the former and the relatively 
long-time drift of the latter. The complete system, which included a 
directional gyroscope, a stabilizer-control unit, a remote-compass indi­
cator, and a remote-compass transmitter, provided a stable indication 

. of direction relative to magnetic North. The trend on the new planes, 
particularly the jet types, to smaller instrument panels, created a de­
mand for smaller-size indicators of all types. One of the first of this 
class of. instruments to .be developed was the tachometer indicator 
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having all the desirable accuracy and operating characteristics of the 
larger-size instrument. For some time it had been apparent that it 
would be desirable to use temperature bulbs instead of thermocouples 
on aircraft cylinder heads. The new system, using a minimum of light­
weight leads, overcame the major objections to the thermocouple 
system. 

The B. F . Goodrich Company; Akron, 0., completed e.--.;:periments 
on the Rotovane tire, an airplane tire equipped with vanes to start the 
wheels rotating before the aircraft touches the surface during a land­
mg. 

Jardur Import Company, New York, was the exclusive importer 
from Switzerland of the well-known J ardur aviation waterproof Bezel­
meter chronographs and the J ardur aviati on waterproof wrist-watches. 
The Swiss cases containing the fine quality 17 jewel movements were 
of the latest thin type. T he J ardur precision timers were especially de­
signed for the pilots, and incorporated outstanding features necessary 
and desirable in all flying procedure. The J ardur company al so was 
marketing their new Jardur-\!Varn er air navigational plotter , a com­
pact precision instrument with a tolerance within a fractional part of a 
degree. I t was designed by L. A. \ iVarner, former Navy officer and 
instructor in advanced navigation at the Naval air training station in 
Pensacola, F la. The plotter was made of V inylite for permanent '~ ea r, 
and it met the exacting requirements of student, private and com­
mercial pil ots, because of its simplicity and ease of operation. It was 
used in all kinds of chart work, solution of wind problems, deviation 
graphs, radio nav igation and celestial navigation . 

Koll sman Instrument Division of Square D Company, E lmhurst, 
N.Y. announced an angle of attack indicator, capable of indicating the 
stall point of the aircraft, most effici ent cruising speed and other im­
portant flight data regardless of aircraft acceleration, alt itl'!de or 
changes of air density. A new tachometer generator less than one-half 
the size and weight of the standard generator , yet offering the same 
qualities of the larger unit was produced. The Kollsman Mach air­
speed indicator gave the pilot a continuous indication of both his exist­
ing airspeed and its relation to the speed at which he entered the shock 
wave pattern. It provided fo r setting of the design Mach number of 
the aircraft within the limits of .6 to ·9 Mach number and a maximum 
speed stop of 350 to 700 m.p.h. A Mach limit switch also was· devel­
oped for use on a new design of high speed transport plane to prevent 
inadvertent entrance into the supersonic speed ranges and consequent 
damage to the a!rcraft. A complete set of cabin pressurization controls 
were developed for the new Douglas D C-6. . 
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Krembs & Co., Chicago, III. , developed a line of fluxine fltL'<es of 
especial interest in aircraft manufacturing where accurate welding 
was essential. Krembs ftux ine fluxes os. r8, 43, 41 and 7 were in 
gro\\ ing demand. They had passed the severest tests, gave better re­
sults and were more economicaL For e...'Sample, so lbs. of ftuxine flux 
43 did the work of 8o lbs. of a competing product, without injurious 
fumes. Safety from fumes was a feature of the Krembs products. 

The Leece-Neville Company, Cleveland, 0 ., produced aircraft gen­
erators, regulators, relays and motors. In addition to the conventional 
DC systems, Leece-Neville continued development and production of 
high output alternator-rectifier combination systems. These new units, 
which delivered up to 400 amperes at 30 volts, were made available for 

· postwar military purposes as well as for commercial airline use. Ex­
perience 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 fo rces, 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. Similar 
motors with comparable ratings also were made available for applica­
tions where air blast ventilation could be supplied. E ngineering re­
search to combine automotive and aircraft type electrical equipment 
in the interest of economy progressed satisfactorily. 

Lodwick Aircraft Industries, Lakeland, Fla., specialized in con­
version of surplus Government aircraft for use by civilians, namely for 
passenger service, executive use and cargo. During 1946 several 
planes were completed for internationally known aviation men and 
firms and two for the Peruvian Government, one to be used by the 
President. Among the conversions completed were a B-25 for Lt. Gen. 
] ames H . Doolittle, a B-23 fo r Gar_ \ i\T ood Industries, a C-47 for 
Island A ir Ferries, a C-47 for J. \ i\T. Pawley, a C-47 for Sperry Gyro­
scope Co., three C-47's_for F lorida F resh Air Express, a twin motor 
Beechcraft for Averell Harriman, and a twin motor Beechcraft for 
Albert I. Lodwick. Other conversions included several twin motor 
Cessnas, a Jacobs Beechcraft, AT -6's and BT's. In addition to the 
conversiot1S, Lodwick Aircraft Industries also offered complete serv­
ice, repair and maintenance on all types of airplanes. This was a CAA 
Approved Station. Lodwick Industries, a division of Lodwick Aircraft 
Industries, and agent for the War Assets Administration was handling 
Government surplus items, including parts and supplies for aircraft, 
shop and testing equipment, parachut~s and parachute canopies. 

Lord Manufacturing Company, Pittsburgh, Pa., during the war 
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supplied the major portion of vibration isolating mountings and dyna­
focal engine suspet;1sions used by the armed services. The drastic cut 
in requirements for aircraft components which followed the war was 
balanced somewhat by requirements for conversion of military aircraft 
to peacetime use. This was particulci.rly true in the transport fi eld. 
The same Lord designs of special tube-form mountings and engine 
suspension assembl_ies were required to replace war-weary parts in 
DC-3's, and thousands of Lord dynafocal suspensions were supplied 
Tor reconversion of other models of aircraft. 

The immediate demand fo r personal planes, with emphasis upon 
smoothness and comfort, created considerable activity in improving 
mounting systems for aircraft engines from 75 to 400 h.p . This de­
mand for mountings having superior vibra tion isolating qualities re­
sulted in the development of Lord conical mounting systems. These 
shear-type mountings were designed to fit eng ine brackets originally 
made to utili ze common grommets. The installation of Lord shear­
type conical mounts reduced pilot fatigue, improved pleasure and com­
fort in personal planes, and provided improved protection for in stru­
ments and radio equipment. II). the transport fi eld, progress. was made 
in improvement of wartime designs. Typical was the new Lord 
MR36-J dynafocal suspension for R28oo-C engines. The MR36-J sus­
pension, through its weight-saving, increased aircraft payload by 10 
lbs. per engine without sacrifice of strength. Alterations to the snub­
bing feature of the clynafocal mountings resulted in performance char­
acteristics superior to wartime models. Another development was the 
Lord light-weight MR-4oD dynafocal suspension for R-4360 engines. 
Development was proceeding on mountings for straight-j et and prop­
jet engines, a number of which already had been mounted and had 
proved satisfactory in service. 

To meet the demand for mountings which would protect instru­
ment panels, communication equipment and accessory ·equipment from 
vibration without regard for the direction of the disturbing force, Lord 
developed a new line of mountings named Multiplane. These plate­
fo rm mountings had equal spring rates. axially and radially. Of par­
ticular interest to the aircraft engineer was the fact that Multiplane 
mountings eliminated the necessity for multiple-mounting arrange­
ments previously used. Simpler to install, lower in cost and easier 
to service, they proved to be a definite step forward in the protection 
of delicate aircraft equipment. Another development was a new 
method of flexibly supporting aircraft radio equipment. In the past, 
it had been common practice to mount each {adio unit separately. T he 
new practice was to group individual units upon a common rack and 
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install Multiplane mountings to support the entire assembly. This 
system decoupled the equipment and provided natural frequencies 
below the operating range of disturbances in the airplane. It also sup­
plied greater stability and improved isolation. 

Propeller turbin e installations; both direct-connected and ex­
tended-shaft type, were mounted successfully by Lord engineers. Ex­
tended-shaft types required mounting of the gear box as a separate 
uni t. sati sfactor) arangement was worked out, using the same prin­
ciple of foca lized support which has been used for reciprocating 
engines. It was designed to satisfy Army specifications regarding 
natural frequencies. Lord also was active in designing special bonded 
rubber items such as seals and washers for pressurized cabin installa­
tions, a number of which utilized Lord fractional h.p. couplings ·and 
multiple li.p. couplings for supercharger and accessory drives. 

T he l\IIacwhyte Company, Kenosha, \i\Tisc ., produced for the air­
craft industry tie rods, cable assemblies for controls , and terminals 
both loose and attached. 

The Glenn L. Martin Company, Baltimore, Md., during the war 
de, eloped a new elastic plastic, Marvinol resin, a polyvinyl type which 
extensive tests proved to be suitable for multi-colored wire insulation 
and many other items replacing natural rubber, including sheeting, 
shoes and soles, food packages, umbrellas and upholstery materials. 
The company marketed Marvinol in the form of white powder, and 
it was bought by the manufacturers of the fabricated products. A 
three and a half million dollar plant was being put up in Painesville, 
0., where all production and laboratory work on Marvinol was to be 
concentrated. It had a wide variety of applications in aircraft-interior 
finishes, floor and seat coverings, small parts and other articles re­
quiring water, oil and acid-resistant properties. The company also 
produced ground handling equipment for all types of plane, including 
ad justable passenger ramps of aluminum alloy. Another development 
was a new method of photo lofting by which drawings reproduced on 
metal , wood or other surfaces saved thousands ·of hours in building 
jigs and assembly fixtures directly on photo-printed drawings with­
out . tracing. This also prevented errors. 

Honeycomb was a new featherweight construction material de­
veloped by the Martin company and the U. S. Plywood Corporation. 
Made of honeycomb of cloth or paper sandwiched between and firmly 
bonded to thin sheets of alw11inum, stainless steel, wood veneer or 
plastic, it was used as flooring in the Martin 202 and 303 tran~ports , 
where because of the strength of the laminated sheets, the floor became 
one of the principal structural members of the fuselage. There were 
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hundred of uses fo r the new material, including both flat sheets and 
curved surfaces. They ranged from wall s and partitions in r_ailroad 
cars to luggage. 

Manufacture of Martin Marvinol , a vinyl-type plastic developed 
by the Martin company, expanded so greatly due to the demand that 
a $J, soo,ooo plant was being built at Painesville, 0. for the manu­
fac ture of that product. The Martin company did not enter the plastics 
fabrication field, but was manufacturing Martin Marvinol in powder 
fo rm to be converted by various manufacturers into a wide variety of 
end products, including coverings fo r such items as furniture, luggage, 
books, handbags and shoe uppet~s . Other uses included waterproof 
wallpaper ; table, shelf and floor coverings ; electric cable coverings, 
insulating tapes, raincoats, shower curtains, and similar items. A num­
ber of Marvinol products are incorporated in the Martin 2-0-2. Such 
diversified lines helped The Glenn L: Martin Company maintain one 
of the largest working forces employed in aircraft manufacture during 
1946. In February, 1946, the company had 10,400 employees. This 
number increased steadily throughout 1946 until at the end of the 
year, employees totaled almost 18,ooo. 

Minneapolis-Honeywell Regula tor Company, Minneapolis, M inn ., 
introduced a new fuel quantity indicator, a capacitance type fuel gage 
accurate to within 5 per cent under extreme cond itions of temperature, 
altitude and plane attitude. The system consisted oE a tank unit, cylin­
drical tubes constructed one inside another and operating as parallel 
plates of an electric condenser, an electronic amplifier, which trans­
lated in terms of electric current th e capacitance of the tank unit, and 
the remote motor driven indicator, which registered the fuel quantity 
on the instrttment panel. It was standard equipment on the Boeing 
Stratocruiser and B-so, and commercial aircraft. T he Honeywell 
Autopil ot was redesigned and improved. The new E-6 A utopi lot was 
less than one-half the weight of its predecessor, and was being pro­
duced for the Boeing B-50 and the Consolidated Vultee B-36. The 

. wartime Turbosupercharger Regulator was redesigned for installa­
tion in those airplanes and also the Northrop B-35 and Republic 
XF-1 2. · 

The Pioneer Parachute Company, :Manchester, Conn., was making 
many new .improvements in parachute efficiency. A principal devel­
opment was the improved light weight, body-hugging P3-B parachute 
which was as easy to slip on as an ordinary flying jacket, offering users 
something entirely new in comfort and safety. Another late develop­
ment was a quick-fit parachute harness that could be simply adjusted 
on the wearer, regardless of size or weight, in 3 seconds, by a quick tug 
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of chest and leg straps. It could be loosened for comfort while in flight, 
and instantly tightened in an emergency. It could be put on while 
standing or sitting, either inside or outside a plane. The development 
of the Quick-Fit Harness overcame the necessity of having each har­
ness fitted to the individual pilot or passenger. 

SKF Industries, Philadelphia, Pa., devoted to postwar aviation the 
techniques and production facilities for bearings that had been de­
veloped during the war period. As a result, SKF offered a complete 
selection of ball and roller bearings. Much of the SKF development 
work was focused on suitable bearings to opera.te at the elevated 
temperatures and high rotative speeds encountered in aircraft gas 
turbines. As a result of laboratory investigations and ever-increasing 
practical e..xperience under turbine conditions, SKF made progressive 
improvements and refinements in both bearing design and manufac­
ture. The familiar construction of the SKF cylindrical roller crank­
shaft bearing and propeller thrust ball bearing which had proved their 
reliability in reciprocating aircraft engines was instrumental in suc­
cessfully meeting the exacting demands of gas turbine operation. In 
addition, SKF continued development and production of the many 
types of anti-friction bearings employed on auxiliary apparatus, rocker 

·arms, superchargers, starters, generators and other accessories. Balls 
and rollers were held to size within 25 millionths of an inch, while 
dimensions of races were controlled within ten thousandths of one 
inch . The surface finish of raceways was improved until it was being 
measured in three millionths of an inch. 

Salsbury Motors, Pomona, Calif., a subsidiary of Northrop Air­
craft, was building small engines, clutches and transmissions, and a 
variety of improved industrial turret trucks powered by a 6 h.p. 
engine. 

Saval Company, Los Angeles, Calif., specialized on design and pro­
duction of a complete series of manual, motor, solenoid and pressure 
operated selector and shut-off valves for 3 ,000 psi pressure in the 
quarter, three-eighths, half inch and three-fourths· inch tube size for hy­
draulic, pneumatic and gas services in aircraft. All those units incor­
porated Saval 's patented " Shear-Seal" design providing many exclu­
sive features. Saval's large experimental engineering department was 
available for special prototype design and fabrication. 

Scintilla Magneto Division of Bendix Aviation Corporation, Sid­
ney, N. Y., ·converted operations from a wartime basis to peacetime 
levels, and made significant advances in the developmept of several 
products which previously had been retarded by the pressure of war 
production demands. The Bendix-Scintilla low tension ignition system 
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for spark-ignit~d internal combustion aircraft engines was perfected 
and put into production, with several major aircraft engine manu­
facturers contracting for the equipment. Production of high tension 
magnetos and high tension ignition systems for aircraft an.d industrial 
engines constituted a large portion of the company's output. Aircraft 
ignition switches incorporating new features also were produced in 



EW A IA TIO . CCESSORIES 3II 

large quantities. Electrical connectors for aircraft, industrial and 
ordnance use were much in demand, resulting in establishment of 
regular production schedules for those items. Other products included 
one-half engine speed and one and one-half engine speed magnetos for 
aircraft use ; ignition wiring harnesses for aircraft and industrial use ; 
immersion-proof ignition for aircraft, industrial and ordnance use ; 
high tension magnetos for outboard marine engines; ceramic parts ; 
filters for suppression of ignition disturbances contributing to radio 
interference: electrical wiring harnesses for Diesel buses; molded 
plastic parts : supercharger pumps for aircraft; aircraft distributor 
assemblies ; aircraft and automotive battery ignition systems; auto­
motive connector blocks; fuel injection pumps and nozzle holders for 
use on industrial Diesel engines; distributor heads and fingers for air­
craft ; coils for aircraft and industrial engines; booster coils for air­
.craft, and a variety of electrical testing instruments. 

In addition to standard items, Scintilla maintained an intensive 
research program. During 1947 special emphasis was to be placed on 
refining and improving products already in production, and developing 
other products for special applications in the aircraft, industrial and 
ordnance fields. Scheduled as major projects in the above categories 
were ceramics, high frequency spark plugs, multi-cylinder fuel injec­
tion pumps for automotive type Diesel engines, high frequency igni­
tion systems for aircraft, immersion-proof ignition for aircraft, indus­
trial and ordnance applications, and ignition for jet propulsion and 
gas turbine aircraft engines, and a small single-cylinder magneto for 
use on industrial engines. 

Simmonds Aerocessories, Inc., New York, Vermont and Cali­
fornia, presented two new products of special interest: 1-the Sim­
monds Pacitor Gauge, an electronic fuel gauge developed to solve one 
of the long-standing problems of aviation, accurate measurement of 
fuel at all flight attitudes and temperatures, and 2-the Simmonds 
Light Duty Push-Pull Control. The Pacitor gauge was installed by 
American Airlines 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 dur­
ing 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 the tank unit as 
the dielectric changed from liquid to air; and the cockpit indicator, 
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which registered these changes on the instrument panel. There were 
no moving parts in the Simmonds Pacitor gauge and, once installed, 
the circuit required a minimum of service or maintenance. Use of the 
Pacitor gauge resulted in important weight savings by elimination of 
excess fuel carried solely as a safety factor. Another advantage of the 
gauge was its reliability in extreme chg.nges in flight attitude or tem­
perature. It measured a mass of fuel over all ranges of fuei tempera­
ture and basic specific gravities to within 3 per cent. 

Sinclair Refining Company, New York, while continuing to supply 
the Army and Navy air forces with aviation fuels and lubric-ants, was 
directing a substantial amount of its research and development toward 
ever-increasing product efficiency demand for reciprocal and jet en­
gines. Research laboratories in East Chicago developed a minimum 
number of greases to cover the complete requirements of the present­
day aircraft. This was accomplished through combined efforts of the 
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engineering staffs of the major airlines, aircraft and engine manufac­
turers, and the aviation and staff engineers of Sinclair Refining Com­
pany. Their successful efforts were directed toward standardizing and 
minimizing aircraft greases. An outstanding aircraft oil was developed 
and put in service on some of the major airlines. It was particularly 
adaptable to Pratt & \ iV hitney and \ i\Tright Cyclone engines. Tests con-
tautly were being conducted on aircraft oils to meet increasing de­

mands placed upon lubricants by higher horsepower engines and 
future engines. To minimize the lead content of aviation gasoline, Sin­
clair was conducting laborato-ry engine tests with different variables of 
leaded gasoline, enabling them to analyze specific deposits remaining 
in the engines. The e-'<periments were in keeping with stringent re­
quirements placed upon fuels and lubricants to obtain the ultimate in 
safety and the maximum in efficiency. The third edition of Sinclair's 
Aircraft Engine Lubrication booklet ·was widely used in various class-· 
rooms throughout the country where problems concerning aircraft en­
gine lubrication were discussed. The booklet's contents embraced 
general design of aircraft engines, medium and high output engines, 
oil circulation systems of the major aircraft engines, specifications and 
tests, aviation greases, and all other pertinent data relating to aircraft 
and engine lubrication engineering problems. 

Sperry Gyroscope Company, Great Neck, N . Y., produced its 
revolutionary precision gyropilot A-12 for both airline and military 
use. Passenger and cargo airlines both at home and abroad were 
specifying the A-12 for their fleets of transports either being delivered 
or under construction. The transports included the Boeing 377 Strata­
cruiser, Consolidated 240, Douglas DC-j, DC-4 Skymaster and DC-6, 
Marti n 202 and 303, and Republic Rainbow. As a result of extensive 
service testing of the A-12 (AAF type E-4) the Army Air Forces had 
a program for use of the gyropilot and its automatic approach ac­
cessory in new production aircraft. 

When in 1946, United Air Lines became the first to put into sched­
uled service the A-12 gyropilot with automatic approach control, 
U nited officials acclaimed the device as marking an important advance 
toward grea.ter schedule reliability and complete automatic flight. Air­
lines which were installing approach control, planned to use this fea­
ture in conjunction with localizer and glide path equipment being in­
stalled in many airports by CAA. Tests by the Services, the airlines 
and the Sperry air laboratory ships indicated that precise automatic 
approaches by the control accessory and existing landing systems were 
dependable. The little black box of the automatic approach control 
component also could be used for flying the new V!-IF rang~s between 
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airports. T he approach control coupled th e VHF range signals to 
the A-12 gyropilot in such manner that the A-1 2 fl ew the range be­
tween cities automatically. Sperry engineers pointed out that with 
the electroni c gyropilot as a basic instrument, a plane not only could 
approach closed-in airports by automatic means, but it also could navi­
gate safely, surely and automatically on VHF beams defining a flight 
lane between major cities. 

Following several years of fli ght testing experimental versions of 
an automatic airspeed control, Sperry int roduced its model E -1 , com­
prised of 3 components-a throttle servo, an airspeed control amplifier 
and an airspeed control switch. By automatically operating all 
throttles as though they were one, the Sperry . E- I airspeed control 
maintained the airspeed existing at the time it was turned on. Any 
one throttle could be reset manually, if desired, while the airspeed 
control was on, by slipping the friction clutch. This new device, near­
ing the production stage, was most useful during holding, let-down 
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and approach operations. By maintaining the same air speed before 
and after starting down the glide path, the pilot was -sure that every 
degree change in pitch attitude caused a degree change in the flight 
path, which was essential fo r good performance. \ iVhen an A-1 2 
equipped aircraft reached the de ired di stance from the runway, the 
pilot took the wheel, pressed the release button and proceeded to land. 
T he Sperry E -1 airspeed control was completely independent of the 
A- 12 gyropilot except that the electric release button on the wheel 
turned off both airspeed control and the gyropilot. 

Sperry expanded its line of small aero instruments to include the 
H-3 gyro horizon, a newcomer rivalin·g. the popularity of the air and 
electric operated attitude gyros. The H-3, while not novd in the indi­
cation it provided , was a step forward in instrumentation, in that its 
gyro was non-tumbling . It provided unlimited indication in bank; and 
eliminated the caging mechani sm and its attendant knob. In pitch , 
the climbs or glides up to 27 degrees could be indicated, although the 
gyro would not upset when that range was exceeded. The precision­
built hori zon indicator was constructed to meet the requirements of 
high altitude flying and extreme temperature operations. Turn error 
compensation was provided in thi s electrically driven instrument. 

Five other gyro instruments, all designed to meet the demand for 
standard 3 3/16 in. · panel cut-out mounting and incorporating ne>v 
features important to commercial and private flying, were introduced 
by Sperry. Two of the 3 new directional instruments were gyrosyn 
compasses which operated electrically, and like earlier models, gave 
pilots an indication of magnetic north without northerly turning error. 
Because the heading did not drift, periodic course resetting was not 
required . The C-2 gyrosyn had a rotating pointer moving against a 
fixed dial , with a reference marker or course setter added for con­
venience in turning to a new course or remembering an old one. The 
C-2A featured a rotating dial with a fixed lubber line, with reciprocal 
headings indicated through a window in· the lower half of the instru­
ment face. 

To satisfy the requirements of the small personal airplane, the G-3 
directional gyro was developed by Sperry as a companion instrument 
to the widely-used model F -3 air-driven attitude gyro. This instrument 
had a fixed dial with a rotating pointer, but the pointer could be set 
so that the pilot always flew in the upper quadrant. A course setter 
indicated the course to be flown . The G-3 was non-tumbling. 

New model Sperry F -4 and F-4A attitude gyros were being pro­
duced for those pilots preferring pattern indication. The gyros in 
both were electric-driven, non-tumbling, and were compensated for 
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turn error. The F -4A had a supplementary sensitive pitch indication 
which aided th e pilot in determining the trim condition of his aircraft 
with a hig h degree of accuracy at point near level flight trim attitude. 

New models of detonation indicating equipment were introduced 
by Sperry, including a new knockometer fo r detecting trace h'nock 
and discrimination between fuels separated by a f raction of an octane 
number. T he products in thi s ca tegory \\"ere de igned to meet the re­
quirements of the airline operator, the engine designer or research 
engineer and the fuel refin er. Late t de' elopment in thi s field "as the 
engine analyzer, fir t airline installation of which were to be made 
in I947· The instrument provided continual 'isual analvsis of the 

CUTAWAY VIEW OF SPERRY VERTICAL GYRO CONTROL, 
A-r z GYROPILOT 
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complete aircraft power plant during flight. O n the analyzer scope, 
the flight engineer could examine at .any time during flight the char­
acteristic patterns of engine vibration, ignition system performance 
and synchronization between magnetos and between engines. These 
patterns detected located and identified malfunctions and imminent 
failures that might occur during engine operations, and they permitted 
the flight engineer to adjust the eng ine for optimum performance. Pat­
terns could be examined singly for an individual cylinder or simul­
taneously for all cylinders. The installation of models for either 2 or 4 
engine craft included vibration pickups which screwed on the cylinder. 
Manifold, synchronizing switch and junction box were mounted in 
the engine enclosure. Cylinder and condition selector switches and 
the indicator could be supplied either in one unit ready for mounting 
or as separate units for mounting in an instrument panel or flight 
engineer's console. Location of an amplifier power supply was op­
tional. The indicator was a 3-in . oscilloscope tube with a start-stop 
sweep, with power requirements o.6 amp., I I 5 volts, 400 cycle , single 
phase. 

Standard Oil Company of California, San Francisco, in Iovember, 
1946, announced the reinstatement of its prewar plant roof air marker 
program. This activity when completed would add 700 airway guide 
signs to the air marker pattern in the 7 Pacific West States, Alaska 
and Hawaii, where Standard of California sold aviation petroleu m 
products. 

Stratos Corporation, Babylon, Long Island, N. Y., an .affi liate of 
1-airchild Engine and Airplane Corporation, developed airborne cabin 
pressurizing and air-conditioning systems capable of maintaining sea­
level pressure at altitudes up to ro,ooo ft. At altitudes up to 24,000 ft. 
it maintained cabin pressure equivalent to 8,ooo ft. Comfortable 
temperature was maintained automatically. Stratos Corporation was 
awarded a $2,ooo,ooo contract by the Glenn L. Martin Company for 
construction of cabin pressurizing and air-conditioning equipment for 
the Martin 3-0-3 transport. This was in addition to AAF contracts 
for development of airborne pressurizing and air-conditioning equip­
ment. 

Superior Tube Company, Norristown, Pa., in 1946 equalled its 
production figures of the war years. Plans that_were interrupted in 1940 
were immediately put on schedule when Germany capitulated so that 
when the war with Japan ended in August, 1945, there was a com­
pletely blueprinted outline of the equipment to be revamped; and the 
company resumed on a large scale production for civilian consumption. 
Before the end of 1945, nearly all this program had been completed so 
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that in 1946, the production of tubing in steels, alloy and stainless 
steels, nickel , monel, inconel and beryllium copper had been set up with 
its di stributor organization. feature of 1946 was the heavy demand 
for the tubes trademarked \ iV eldrawn, principally in stainless. Dis­
tribution of that type of tubing was beyond anything that had hereto­
fore been attained. In the field of electronics, the plant erected for the 
exclusive production of that type of tubing, principally nickel. had to 
be peeded up so that the pent up requirements of the country could be 
met. In connection with that deparbnent arrangements were made for 
the di stribution in the export markets. A new line outside of any con­
nection with aviation , in fact almost new for tubing, ,.·as the heavy 
production of beryllium copper. It was found that fo r fishing rods 
this metal was the long awaited for ideal, suitable for either fresh or 
salt water fishing. By the end of 1946 a great variety of designs had 
been approved by manufacturers of rods. The notable feature of the 
whole devel opment being the salt water market. At the close of 1946 
Superior Tube Company acquired b; purchase from the \ Tar Assets 
Administration. the Pacific Tube Company which in 1943 "as engi­
neered by the Superior organization for the Government and put into 
operation in August of the same year. Pacific Tube Company oper­
ated as a separate corporation, producing up to the end of 1946 alloy 
and carbon steel tubing, as well as stainless steels. Early in 1946 that 
company also started the production of bars. The management of the 
cumpany announced that this mill on the West Coast "' ould be a serv­
ice mill , with enough g round available to put mill capacity in specialty 
fie lds up to any market requirements. 

urface Combustion Corporation, Toledo, 0., adapted to trans­
ports and personal aircraft its J anitrol heater with whirling flame, 
which had been developed duriHg the war and installed on military -
planes of all types. Further development work resulted in improved 
positive spark ignition systems, greater BTU output in lighter and 
smaller packages and a wider range of models. Early in 1947, the line 
ranged from rs ,ooo to more than JOO,ooo BTU ratings. The new Jan­
itrol for commercial planes was a complete heating package containing 
heater , all controls and accessories in one compact unit. They could be 
replaced in r 5 minutes. That quick replacement feature eliminated the 
former necessity of holding an airliner on the ground for long main­
tenance work on heaters. A new roo,ooo BTU combustion-type Jani­
trol , operating independently of the engines, and in a single package 
was developed for the hundreds of DC-3s reconverted after the war. 
It provided heat on the ground while engines were not running, and 
also provided a fuel pump, high voltage and dependable spark ignition 



-
320 THE AIRCRAFT YEAR BOOK 

SURFACE COMBUSTION'S' AIRCRAFT HEATER 

system, ventilation and combustion air blowers, sensitive thermostatic 
temperature controls and other component parts. It weighed only 100 

lbs., and was enclosed in an aluminum alloy jacket 12 by 15 by 49 in. 
in size. It was adaptable to many other types of airplane. The Doug­
las Globemaster was equipped with several J anitrol heaters for cabin 
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and instrument heating, and also for hot wings. The Douglas DC-4 
and DC-6, Curtiss-VV right Commando, Lockheed Constellation in 
some models, and some still secret military planes used Janitrols, while 
special J aniti·ols were being installed on several personal plane models. 
A late model 49 Constellation had a Janitrol especially designed for 
the plane's pressurized cabin. Janitrol heaters were being used in in­
creasing numbers for anti-icing installations. 

The Texas Company, New York, accelerated its research efforts. 
Of the several million dollars spent each year for this purpose, a sub­
stantial amount was allocated to research on aircraft fuels , lubricants 
and lubricating greases. The company was successful in reducing the 
number of products required for aircraft lubrication. Four greases 
were all that were required, and it was believed that even that number 
could be reduced. One was the development of a low evaporation low 
temperature grease which could be used at temperatures of -75 deg. 
F . and lower, yet was suitable for temperatures as high as 250 deg. F . 
and, for limited periods of time, at 300 deg. F. Improved fuels and 
lubricants for both jet and reciprocating engines were developed. 

Thompson Prosiucts, Cleveland, 0 ., greatly e..'Cpanded its produc­
tion of jet engine turbine wheels, nozzle diaphragms, and compressor 
rotor and stator assemblies. The company in its Euclid, 0., plant in­
creased the number of employees working on jet propulsion compo­
pents from 240 to r,1 25. It was manufacturing a substantial part of all 
military jet propulsion contracts, through jet engine builders. Overall 
employment in the company's five plants increased from 8,ooo at tl1e 
end of 1945 to 12,400 early in 1947. 

Continuing production of aircraft fuel systems for peacetime use, 
Thompson Products was manufacturing a wide range of hydraulic 
couplings, centrifugal and axial flow compressors and other hydraulic 
and pneumatic devices for aircraft. Many of those units called for 
wheels with complex blade contours to gain maximum operating effi­
ciency . . Special milling processes for shaping such blades gave broad­
est scope to the designing engineers. The production of sodium-cooled 
exhaust valves and other hardened and ground parts for piston-type 
aircraft engines rose steadily with the peacetime expansion of commer­
cial and private flying. 

Topflight Tool Company, York, Pa., besides its popular line of air­
craft production tools, developed a new kind of pressure sensitive tape 
label which soon was in wide demand in this country and abroad. It 
was during the war that laminated, pressure sensitive tape labels came 
into being. One of the largest aircraft plants wanted parts markers to 
expedite fighting equipment down the assembly line. During the ex-
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per_imental stage, T opflight T ool Company became interested in 
this marking problem, and developed a tape printing machine to ac­
commodate aircraft customers. As peace came and priorities were re­
laxed, Topflight introduced printed tape labels from a creative point 
of view ; and acceptance was immediate. Because industry had a war­
time acquaintance with the efficiency of marking labels the basis had 
been provided for acceptance in that field . Manufacturers easily saw 
the advantages of marking labels for peacetime production programs. 
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Aside from marking, coding and identifying, Topflight followed 
through with trade mark, service instruction and advertising labels at­
tached to finished products_ Topflight labels vvere a pressure sensitive 
product They performed sticking jobs "' ith a minimum loss of time 
and maximum rate of dependability_ They were produced in rolls to fit 
standard tape dispensers_ Another outstanding feature of the labels 
was the fact that they were laminated_ Lamination wa accomplished 
by adding a layer of transparent tape over the printed surface_ Aside 
from protecting the printed surface against abrasion, vvater, oil and 
grease, lamination built up strength and added sparkling freshness to 
the labels. 

The Vv estern Electric Company and Bell T elephone Laboratories, 
ew York, continued their service to the air forces and made available 

to commercial aviation many types of equipment and components de­
veloped during the war. In addition, they cooperated with the airlines 
and manufacturers in adapting the latest developments to meet the 
problems facing postv\ar aviation. The AR C-r radio transceiver was 

WESTERN ELECTRIC EQUIPMENT 
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accepted as standard airborne equipment for VHF communications 
by every airline operating in the United States and many in other 
countries. As airline operations depended to an increasing extent on 
VHF communications, the ARC-I continued to serve aviation in peace 
as it did in war. Extensive tests were made in cooperation with TWA 
to determine the manner in which radar could best serve commercial 
aviation and the type of equipment necessary to perform the functions 
required. The results of these tests were satisfactory, and did much 
to hasten the use of radar on commercial flights. 

Many new components supplied by Western Electric made possible 
the development of improved instruments and other devices. Varistors 
of various types were developed for an ever increasing number of ap­
plications in aviation. Thermistors, a varistor with resistance varying 
inversely with temperature changes, found increased usage in various 
types of temperature measuring and control devices. Glass sealed 
switches and relays· were widely used in high altitude planes and jet 
controlled rockets. Aviation research and manufacture were pro­
vided with new tools to aid in further development. The Fastax 
camera, a high speed camera capable of film speeds of up to 8,ooo 
frames per second, became more generally available for use where it 
was desirable to observe high speed motion in detail. The Mirragraph 
(Multiple-Image-Recording-Reproducing-Analyzing-Graph) was fur­
ther developed for study of vibratioi1 and vibratory stresses in struc­
tures, propellers and engines, either in flight or on the ground. This 
device, handled ·by the Electrical Research Products division of West­
ern Electric, recorded in graph form simultaneous phenomena from 
up to 12 sources. Thus the details of an experiment or test can be 
recreated and analyzed in the laboratory for study. The Western 
Electric Noise Analyzer and Recording Frequency Analyzer were 
developed for the purpose of providing simplified, reliable, and port­
able equipment for acoustic measurement and analysis and testing 
and inspection of products for quality control. They found multiple 
applications in noise measurements and analysis in the aviation in-
dustry. · 

Aviation communications was further improved by the advent of 
the lightweight Model 31 Teletype Printer and Converter which was 
introduced experimentally in 1946. This equipment, developed by the 
Teletype Corporation, was smaller and lighter than a standard type­
writer, and it transmitted printed communications between plane and 
ground over existing radio circuits. 

Although the demands of the armed forces were reduced greatly 
from the efforts of the preceding years, Bell Laboratories and Wester n 
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E lectric continued with development work and limited production on 
new types of equipment. For instance, the AN/ ARC-z8 radio relay 
equipment was developed and produced to provide improvements over 
the AN/ ARC-r8 equipment. The AN/ ARC-z8 provided greater 
flexibility and reliability in operation as well as facilities for emerg~ncy 
communication in the event one of its two transceivers happened to 
fail. The AN/ ARC-rz, another new development, provided for ampli­
tude modulated radio telephone communications in the frequency 
range of 225-350 megacycles between aircraft and from aircraft to 
g round stations. Many design problems were solved in providing thi s 
equipment operating in the higher frequenC) hand. 

U. S. PLYWOOD MARTIN WELD WOOD HO EYCOMB CORE 
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CHAP TER X III 

STRATEGIC BOMBING SURVEY OF JAPAN 

How\\ e tta ined uperiori ty Over Japan's Air Forces- Our Bomb­
ing Strategy- uccess of Japan ·s I arnikaze P ilots- Our AA F 

20th \ir Force Devastates the Japanese H omeland- Report 
on the Results of tomic Bombing-Recommendations 

fo r American Security. 

T HE United S tates Strategic Bombing Survey was established 
on ovember 3, 1944 to study the effects of our aerial attacks 
on Germany. The Summary Report regarding the German 

survey was published in T he , ircraft Year Book for 1946. On August 
IS, 1945, P resident T r uman requested the Survey to conduct a simi­
lar study of the effects of all type of air attack in the war against 
J apan. T he foll owing Summary Report \\ as issued in July, I946. The 
officials of the Survey in Japan , a ll civilians, were : F ranklin D'Oiier, 
Cha irman ; Paul H . N itze, H enry C. Alexander, Vice Chairmen ; 
Harry L. Bowman, J. Kenneth Galbraith, Rensis Likert, F rank A. 
Me amee, Jr., F red Searls, Jr. , Monroe E . Spaght, Dr. Louis R. 
Thompson, Theodore P . \ iVright, Directors; and W alter ·wilds, Sec­
retary. The Survey's complement provided for 300 civilians, 350 
offi cers, a~d soo enlisted men. Sixty per cent of the military segment 
of the organization fo r the Japanese study was drawn from the Army, 
and 40 per cent from the Navy. Both the Army and the Navy gave 
the Survey all possible assistance in the form of men, supplies, trans­
port and info rmation. The Su rvey operated from headquarters in 
Tokyo, wi th subheadquarters in Nagoya, Osaka, Hiroshima, and · 

agasaki , and with mobile teams operating in other parts of J apan, 
the islands of the Pacific, and the Asiatic mainland. The Survey se­
cured the principal surviving Japanese records and interrogated top 
Army and Navy officers, Government officials, industrialists, political 
leaders and many hundreds of their subordinates throughout Japan. 
It was thus possible to reconstruct much of wartime Japanese military 
plani1ing and execution, engagement by engagement and campaign by 
campaign, and to secure reasonably accurate data on Japan's economy 
and war production, plant -by plant, and industry by industry. In ad­
dition, studies were made of J apan's overall strategic plaris and the 
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background of her entry into the war, the internal discussions and 
negotiations leading to her acceptance of unconditional surrender, the 
course of health and morale among the civilian population, the effec­
tiveness of the Japanese civilian defen.se organization and the effects 
of the atomic bomb. Following are essential excerpts from the Strate­
gic Bombing Survey of Japan : 

"Following the initial (Japanese) successes at Pearl Harbor, 
Malaya and in the Philippines, Wake and Guam were occupied in 
December, and Rabaul in January. The Japanese gained air superior­
ity in Burma with the loss of 102 planes and, with troops specially 
trained for jungle fighting, occupied that area at a cost of 7,000 soldiers 
killed. At the end of four months of war, they had carried out the sub­
stance of their initial program and with greater ease than they had 
foreseen. Total merchant shipping losses were 51 ships. Much of the 
equipment which had originally been scheduled for movement into 
the southern islands was· found to be unnecessary and was left behind 
in order to achieve greater speed. Certain of the Japanese leaders were 
concerned by the skillful and unexpectedly determined resistance of ou r 
ground forces in the P hilippines. They attributed this in part to in­
efficient Japanese close-air support. But in some circles, the skill and 
determination with which our isolated forces conducted the defense 
was correctly assessed as an ominous cloud on the horizon. 

"The magnitude of these successes encouraged the more daring 
Japanese planners to consider expansion beyond the original perim­
eter. During their discussions, the Doolittle raid of April 18, 1942, 

struck Tokyo. Although the damage caused was inconsequential , the 
reach of the attack supported a growing feeling that the J aaanese per-

- imeter would gain in strength if it had greater defense in depth. 
"Accordingly a new plan was approved, providing for (a) an ad­

vance into the Solomons and Port Moresby, to be followed, if success­
ful, by a further advance into New Caledonia, Samoa and the F iji 
Islands, (b) the capture of Midway, and (c) the temporary occupation 
of the A leutians. Accomplishment of such a program would cut off 
the line of communication between Australia and the United States, 
reduce the thr-eat from Alaska, and deny the United States all major 
staging areas more advanced than Pearl Harbor. 

"By stretching and overextending her line of advance, Japan was 
committed to an expensive and exacting supply problem, she delayed 
the fortification of the perimeter originally decided upon, jeopardized 
her economic program for exploiting the resources of the area already 
captured, and laid herself open to early counter-attack in far advanced 
and, as yet, weak positions. 
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"Prior to Pearl Harbor it had been decided that, in the event of war, 
Germany would have to be eliminated first, and that our initial role 
in the Pacific would, in large measure, be defensive. But Japan ·s of­
fensive capabilities were underestimated; it was thought possible to 
hold the Malaya barrier, successfully engage the Japanese fleet in the 
Central Pacific, and lay the foundations for an eventual advance 
against Japan itself. The U nited States plan had little basis in reality. 
V\ ith the forces then available no adequate plan of defense was possi­
ble. The loss of relatively antiquated battleships at Pearl Harbor did 
not substantially reduce the actual combat capabilities of our Tavy at 
that time as opposed to the Japanese Navy with its superiority in air­
craft carriers and battle line speed. To have implemented an adequate 
plan in December 1941, would have required better intelligence re­
garding Japanese intentions and capabilities, an earlier understanding 
of the predominant and indispensable role of air strength and full 
public support for the necessary appropriations, well before the actual 
outbreak of war. As it developed, all that we could do prior to May 
1942, apart from the resistance of our isolated forces in the Philippines 
and sporadic carrier and land-based air raids, was to build up our 
strength in Australia and the islands lying between Pearl Harbor and 
Australia, while bringing to fruition our training and production pro­
grams. 

"United States preparations were still inadequate when it became 
evident that the Japanese intended to advance south from the Bis­
marck A rchipelago, and thus threaten our communications with Aus­
tralia. It was decided nevertheless to attempt to hold Port Moresby 
and a line north of Espiritu Santo and the Fiji Islands. Exceptional 
intelligence gave us advance information that a group of transports, 
protected by the Japanese carrier Shoho and by a covering force in­
cluding two other carriers, was on its way to occupy Port Moresby 
in May 1942. This information enabled us to concentrate at the ap­
propriate point two of our four carriers then available in the Pacific 
(one had come to the Pacific from the Atlantic, but two were return­
ing from the Doolittle raid on Tokyo), and to sink the Shoho by 
torpedo-plane and dive-bomber attack. In the ensuing air engagement 
with the covering force, we damaged one of the Japanese carriers in 
that force, but lost the Lexington. The Japanese force had two car­
riers left to our one, but their air groups had been badly depleted. 
The transports turned back from Port Moresby to return to Rabaul 
and, for the first time, the Japanese advance had been checked. The 
combat in this Battle of the Coral Sea was entirely carrier air action . 

"Similar intelligence provided advance information as to the Japa-
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nese move toward Midway in June. In this case, the transports were 
supported by an advance striking force, including the most powerful 
surface forces yet assembled in the war and four of Japan's remaining 
eight operational carriers. An additional J apanese carrier was in a 
supporting force farther to the north . Agai n only weaker fo rces were 
available to the U nited States; three carriers, the E nterprise, York­
town, and Hornet, the only ones available for combat action in the 
Pacific at that time, were rushed to the attack. O ur planes located th 
Japanese fleet and sank three of the enemy carr iers, and so damaged 
the fou rth that she subsequently fe ll an easy prey t a nited States 
submarine. Deprived of jts carriers the Japanese F leet wa forced to 
retire despite its p reponderance in heavy ship st rength. Survey in­
terrogations of surviving officers from the J apan esc carri ers indicate 
that they were sunk by carrier-based dive bombers. Two-thirds of the 
pilots on the Japanese carriers sunk were rescued by J apanese de­
stroyers. Some of the Japanese carrier-based planes di scovered our 
carriers and succee9ed in damaging the Yorktown so seriously that 
she went dead in the water and was sunk by a Japanese submarin e. 
Except for the fini shing off of stragglers by submarin es, the combat 
in this engagemen t was entirely air action. 

"Immediately after M id way, the Japanese had fo ur carri ers fit for 
action, shortly to be joined by a fifth; but of these only one was large. 
In addition, they had six carriers under repair or construction. The 
U nited tates had three large carriers operational in the Pacific and 
·13 carriers, and IS escort carriers, either being readied for operation, 
or under construction. The Japanese Navy, thereafter, vvas hobbled 
by its weakness in the air, and could engage our fo rces only at night 
or under cover of land-based air until that air strength was rebuilt. 
A balance of naval air power in th e Pacific, and as a consequence a 
balance of naval power as a whole, was thus achieveu at M idway. 

"The scene of intense confli ct shifted back to the islands south of 
Rabaul. the seas surrounding them, and the a ir over both. T he J apa­
nese had determined to renew their efforts to capture Port Moresby, 
if necessary by th e overland route from the northern shore of New 
Guinea, and were constructing airfields in the Solomons. The United 
States Joint Chiefs of Staff ordered a two-pronged attack; one di­
rected toward northern New Guinea from Port Moresby, the other up 
the chain of the Solomon Islands beginning with Guadalcanal; both 
with the final objective of capturing Rabaul. Gen. MacA rthur and 
Adm. Ghormley considered the forces available to them inadequate, 
but, in view of the importance of maintaining the line of commimica­
tion with A ustralia, they were ordered to go ahead with what they 
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had. test of the Japanese perimeter thereby developed earlier than 
the Japanese had expected. 

" \!Vhile the outh west Pacific command was building airfields 
in northern A u tralia , Port Moresby and Milne Bay, the Japanese 
landed, on Jul) 21, 1942, at Buna on the north coast of ew Guinea 
opposite Port Moresby and in filtrated over the Owen tanley Range. 
Their line of communications ''"ere cut by air attacks, their advance 
columns strafed and their attack held and pushed back by ground 
forces, in part supplied by air. The Japanese testify that they \\ere 
unable to reinfo rce this attack to the extent they had planned because 
of developments a t Guadalcanal. 

"On A ugust 7, 1942, a surprise landing "as made on GuadalcanaJ. 
Three U nited States carriers gave initial air support and the Marines 
who landed quickly captured the airfiel d ( later named Henderson 
Field) which was under con truction by the Japanese. Interroga6on 
of the senior Japanese commanders involved in the Solomons cam­
paign indicates that they originally misjudged the strength of our at­
tack and sent in only one reinforcement battalion of sao men on fast 
de troyers from Truk. After this battalion was virtually destroyed, 
they sent in five more which again were not quite sufficient. Finally, 
they attempted to send in whole divisions. Thirty thousand troops 
were landed but, Ly that time, it was too late. LocaJ control of the air 
provided by planes based on Henderson F ield made it possible, but 
barely possible, to defend our unloading supply ships in the daytime, 
and made it impossible for the Japanese to land, except at night and 
then under hazardous and unsatisfactory conditions. The efforts of the 
Japanese to run in reinforcements at night, and at times to shell our 
shore installations, r esulted in a series of night naval surface engage­
ments which caused heavy losses to both sides. Our air strength was 
initially limited, was maintained by desperate and irregular reinforce­
ment, and at one time was reduced by enemy naval bombardment to 
only five operational airplanes. The J apanese constru"cted a chain of 
airfields between Guadalcanal.and Rabaul , and attempted to raid our 
ships and installations. In the air actions, however, they suffered in­
creasingly heavy losses, not merely in numbers, but also in proportion 
to United States losses. The Japanese paint a vivid picture of the in­
tolerable position in which inability to achieve air control placed them. 
Gen. Miyazaki testified that only 20 per cent of the supplies dispatched 
from Rabaul to Guadalcanal ever reached there. As a result the 30,000 

troops they eventually landed on Guadalcanal lacked heavy equipment, 
adequate ammunition and even enough food, and were subjected to 
continuous harassment from the air. Approximately 10,000 were 
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killed, ro,ooo starved to death, and the remaining ro,ooo were evacu­
ated in February, r943, in a greatly weakened condition. 

"By the end of r942, the most serious of the Japanese attenipts to 
drive us off Guadalcanal had been thrown back and A llied operations 
to capture the Buna area were drawing to a close. Vve were securely 
established in these critical areas and had gradually built up local 
superiority in all arms, air, ground and sea. Our losses had been 
heavy. The Japanese, however," had suffered a crucial strategic defeat. 
Their advance had been stopped, their strategic plan fatally upset, 
many of their best pilots lost, and Allied forces firmly installed in 
positions in the Solomons and New Guinea, which threatened the 
anchor of their perimeter at Rabaul. In opposing this threat, the Japa­
nese committed in piecemeal fashion and lost all of their fully trained 
Navy air units, including those rescued at Mid·way, and a portion of 
their best Army air units . The Japanese never fully recovered from 
this disaster, the effects of which influenced all subsequent campaigns. 
For the first time, the few Japanese who had all the facts at their dis­
posal appreciated the seriousness of the situation. Greatly expanded 
programs for the training of pilots and the production of aircraft, 
radar and communications equipment, antiaircraft guns and ammuni­
tion, cargo vessels and tankers, were drawn up, but time was required 
to implement them. The initiative had passed to the United States. 

"After the engagements of 1942, certain basic lessons of combat in 
the Pacific theater had been learned . It appeared that the widely 
spread Japanese positions cottld be bypassed or captured, provided 
that air superiority in the necessary areas was achieved, and provided 
the required naval support, adequate assault craft, properly trained 
troops, and full logistics were available. Major preparations were re­
quired before decisive advances could be undertaken. In the mean­
time, however, unremitting pressure could be kept on the Japanese. 
Due to the geography of the empire, the Japanese ground forces de­
pended for their effectiveness upon overseas support in all areas ex­
cept the main home islands, and even there, overseas imports of raw 
materials were required. In China, Korea, and Manchuria, an over­
water lift to the mainland was involved, and shipping was employed 
in the supply of troops in Malaya, Burma, and continental regions of 
the southwest. The islands of the eastern perimeter were completely 
dependent on supply by sea. Deployed as the Japanese ground forces 
were on detached land masses, dependent on inadequate shipping, 
their defeat was necessary only at points of United States choosing. 
The bulk of them could be bypassed. . 

"The Japanese Navy, which included two 64,000-ton battleships of 
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great fire-power and speed, had lost both operational freedom and 
striking power due to its limited carrier-based air strength. By late 
1943, the United States had available sufficient carriers for clear-cut 
superiority in the air, and had added to the fleet sufficient modern 
heavy ships to offer reasonable protection against the Japanese surface 
strength were it to be committed under bad weather or other condi­
tio"ns limiting the degree to which our superiority in the air could be 
brought to bear. The ability to destroy the Japanese surface forces, 
if they were committed, was e~sential. Furthermore, their destruction 
would increase the freedom and ease of our further advances. 

"The limitations imposed by geography and the range of Japanese 
land-based planes made it impossible for the Japanese to achieve suffi­
cient mobility of their land-based air forces to concentrate their full 
air strength against us at any crucial point, prior to the invasion o( 
the Philippines and Okinawa. Most of the island atolls ·were too small 
to support the necessary airfields, and in New Guinea, the Solomons 
and the Marianas, logistic, airfield construction and ferrying problems 
made such concentration impossible. Even within the limits so im­
posed, poor Japanese staff work and tactics resulted in piecemeal em­
ployment of their available air strength. Over and above these weak­
nesses, Japanese aircraft production, pilot training and maintenance 
were so far behind our own that it was evident that general air superi­
ority over the Japanese could be achieved. This objective received 
first priority. 

"The Japanese shipping target was immediately available. In the 
first year of the war, submarines, capable of long-range offensive 
action insid-e the Japanese perimeter, sank more than roper cent and 
airplanes four per cent of the merchant ship tonnage which Japan 
possessed at the start of the war. The strangulation of Japanese over­
water movement, thus begun, could be continued both by the sub­
marine and by attack from the air. 

"Japanese industry and her home population would not be within 
effective striking distance of United States long-range bombers until 
bases within r,soo nautical miles of Japan could be secured. An ad­
vance to strategic positions across the Pacific would give us bases from 
which to complete the interdiction of Japan's overwater shipping, to 
mount large scale air attacks against the Japanese home islands, and to 
prepare for an invasion of the home islands themselves. 

"Such was the situation when the United States began its wide­
spread offensive. While major preparations were still in progress, and 
the heavy attrition of the Solomons and eastern New Guinea campaign 
was chewing up Japan's best air groups and depleting her shipping 
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and supplies, the first long-range moves in the advance across the 
Pacific were undertaken. These began unostentatiously with the as­
sault against Attu, on the northern flank of the Japanese defense per­
imeter in May 1943· On the southern flank, the offensive continued 
with an advance to Munda in June, to Salamaua, Lae, and Finschhafen 
on New Guinea in September, and Bougainville in November 1943· 
In the Central Pacific it began with the assault on the Gilbert Islands 
in November 1943. 

"Thereafter, the amphibious advance toward Japan continued over 
two routes. One was up the north coast of New Guinea to the Philip­
pines, the other across the Central Pacific through the Marshalls to 
the Marianas and Palau and then subsequently on to Iwo Jima and 
Okinawa. Basically, the advance was for the purpose of projecting 
United States power to points which cut Japan's supply lines to the 
south and were within striking range of the Japanese home islands. 
Objectives were seized for one or more of four purposes: To provide 
forward airfields so that shore-based aircraft might maintain and pro­
ject forward United States control of the air; to furnish advance bases 
for the fleet; to secure land areas for the staging of troops in succeed-

• ing advances ; and, in the case of the Marianas, to provide bases for 
long-range air attacks on the Japanese home islands. 

" In the New Guinea area it continued to be possible to choose ob­
jectives for our advance where the enemy was weak, to seal off these 
objectives from enemy reinforcement and cover advances.to them with 
land-based air, and, in certain instances, to supply the operation en­
tirely by air. 1\iarilinan, Nadzab and other. inland bases on New 
Guinea, which eventually had complements as large as 25,000 men, 
were occupied, supplied and later moved forward entirely by air . The 
range of these advances was limited to the combat radius of fighter 
aircraft. 

"For long-range amphibious advances against strongly defended 
positions a typical pattern developed. Japanese bases flanking the 
United States objective were smothered by a concentration of air 
power. Such bases as were within reach were hammered by shore­
based air. Carrier-based air and available shore-based air softened the 
area to be occupied, and as the amphibious force moved up, fast car­
riers advancing beyond the objective struck swift blows at all positions 
which could threaten the objective area. With close air support from 
both escort and fast carriers and a concentration of gunfire from com­
batant ships of the support force, an amphibious assault over the 
beaches was made. The objective was secured under air support and 
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cover from the carriers, which were not withdrawn until airfields 
ashore could be prepared and activated. 

"The amphibious steps along the two principal lines of advance 
toward Japan were well-timed and mutually supporting, even though 
concentration on one line might have been more rapid. The losses in­
flicted at Rabaul, primarily by land-based planes from the Solomons 
and New Guinea, forced the Japanese to the decision not to support 
their garrisons in the Gilberts, were they to be attacked. The Central 
Pacific advance into the Gilbert and Marshall Islands in late 1943 and 
early 1944, and the threat of a fast carrier task force strike against 
Truk, which eventuated in February 1944, cleared the Japanese Fleet 
from the New Guinea flank and assisted the move into the dmiralties 
in March 1944, and the long step up the coast of New Guinea to Hol­
landia in April 1944, which was followed by a further advance to 
Wakde and Biak in May 1944. When the Japanese attempted rein­
forcement of northern New Guinea, the Central Pacific advance into 
the Marianas in June 1944, forced the abandonment of the operation. 
The Japanese committed their carriers in the defense of the iarianas, 
and lost in the Battle of the Philippines Sea practically all their ca-r­
rier-based air groups sufficiently trained for combat, as well as three 
carriers sunk. Noemfoor was taken while the Japanese were pre­
occupied in the Marianas. Landings on Morotai were timed with 
those in the Palaus. 

"While the landings in the Palaus were in progress, the fast carrier 
task force struck Japanese aircraft, airfields and shipping in the Philip­
pines. Preliminary to the Leyte operation, the fast carrier task force 
with a concentration of more than 1,000 planes attacked Okinawa, 
Formosa and the Philippines, exacting a large toll of Japanese air 
power. B-29 strikes from China against air installations on Formosa 
supported this operation. The landing at Leyte Gulf in the Philippines 
was correctly assessed by the Japanese as their last opportunity, short 
of a defense of the Japanese home islands, to throw in all their avail­
able forces to check the United States advance in a decisive engage­
ment. 

"Three days after the landing at Leyte they committed their entire 
fleet in a three-pronged attack. The plan contemplated that a carrier 
force advancing from the north would draw off our main strength, 
while heavy surface forces approaching through Surigao and San Ber­
nardino Straits and covered by Japanese Army and Navy planes from 
airfields in the Philippines would destroy our transports and support­
ing strength off the landing beach. The Japanese strategy succeeded 
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in drawing off our main strength to the north. The southern Japanese 
force was destroyed in a night surface engagement in Surigao Straits. 
Four carriers in the northern force were sunk off Luzon. Although 
one of its super-battleships had been sunk by torpedo plane attack, the 
central force penetrated close to our transports still possessed of over­
whelming surface strength. The Japanese commander of the central 
force testified to the Survey that lack of expected land-based air sup­
port and air reconnaissance, fear of further losses from air attack, and 
worry as to his fuel reserves induced him to withdraw. As a result 
of this decision to retire, the Japanese failed to secure the objective for 
which catastrophic losses had been risked and suffered by the other 
two Japanese forces. 

"In the ensuing actions in the Philippines, the Japanese lost all the 
troops and supplies deployed there, plus three and one-half divisions 
sent in from China and Manchuria. In the Philippines campaign as a 
whole they committed and lost g,ooo planes. On March r, 1945, the 
Japanese decided to send no further supplies to their ground forces 
outside of the home islands. Except for delaying actions they had been 
forced to concentrate solely on defense against invasion. While the 
liberation of the Philippines was being completed, the Central Pacific 
forces made the difficult moves into I wo Jima and Okinawa. 

"The Allied strategic plan contemplated that the actual defeat of 
Japan would be accomplished by operations in the Pacific. In the 
meantime, however, it was essential to defend India and to assist 
China. We could not afford to make substantial forces available. Our 
contribution in the China-Burma-India theater was almost entirely air 
and logistic support. The geography of the theater was such that 
overland transportation was virtually impossible beyond the Indian 
bases. As a consequence, the air in the China-Burma-India theater 
was called upon, not only to give protection against and to fight down 
enemy air and disrupt Japanese shipping and rail transportation, but 
also to transport the men and supplies for all forces and provide much 
of the fire power even in ground operations. 

"Full superiority over Japanese air forces was gradually attained. 
British ground forces at Imphal which had been surrounded by an 
attacking Japanese force were supplied by Allied air. The Japanese 
force was in turn isolated by air attack and destroyed. The troops that 
liberated Burma were moved, supplied, and supported by air. Japa­
nese logistics in Burma and China were disrupted. China was kept 
in the war. Over r ,r8o,ooo tons of supp1ies and equipment and r ,38o,­
ooo troops were transported by air. The air movement over the 
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'hump' between I ndia and China attained a peak rate of 71 ,000 tons 
in one month. 

"In the fall of 1943, it was decided to attack Japanese industrial 
targets in Manchuria and Kyushu with B-29s flying from advanced 
bases in China. \tVhen this decision was reached, Guam, Saipan and 
Tinian had not yet been captured, and no other bases were available 
suffici ent!) close for direct strikes at the Japanese 'Inner Zone' indus­
tries. The principal bottleneck in air operation in China was the trans­
portation from India by air of the necessary supplies, most of which 
were allocated to supplying Chinese g:.round forces. As a result, the 
B-29s had sufficient supplies for only a small number of strikes per 
month. Data secured b) the Survey in Japan established that these 
strikes caused more severe damage to the Manchurian steel plants 
selected as targets than assessment of aerial photography had revealed. 
\tVith th e benefit of hindsight, hO\\ ever, it appears that the overall 
results achieved did not warrant the diversion of effort entailed and 
that the aviation gasoline and supplies used by the B-29s might have 
been more profitably allocated to an expan ion of the tactical and 
antishipping operations o{ the Fourteenth Air Force in China. The 
necessary training and combat C.'Cperience with B-29s provided by 
tl?is operation might have been secured through attacks on 'Outer 
Zone' targets, from bases more easily supplied. In November 1944, 
long-range bomber attacks from Guam, Saipan and Tinian were ini­
tiated. The B-29s based in China were transferred to these bases in 
April 1945. 

"By March 1945, prior to heavy direct air attack on the Japanese 
home islands, the Japanese air forces had been reduced to Kamikaze 
forces, her fl eet had been sunk or immobili zed, her merchant marine 
decimated, large portions of her ground forces isolated, and the 
strangulation of her economy well begun. \ iVhat happened to each of 
these segments of Japan's vanishing war potential is analyzed in the 
following sections. 

"Japanese production of aircraft of all types rose from an average 
of 642 planes per month during the first nine months of the war to a 
peak of 2,572 planes per month in September 1944· The rise was 
particularly ·great during 1943, after the J apanese had learned the 
lessons of the 1942 campaigns. Aggregate production during the war 
was 65,300 planes. 

"Japanese an:ny and navy plane losses from all causes, both combat 
and noncombat, rose from an average rate of some 500 planes per 
month in the-early months of the war to over 2,000 per month in the 
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latter months of 1944. Aggregate losses during the course of the war 
were of the order of magnitude of so,ooo planes, of which something 
less than 40 per cent were combat losses, and something over 6o per 
cent were training, ferrying, and other noncombat losses. 

"The Japanese thus were able to increase the numerical strength 
of their air forces in planes, in almost every month of the war. Nu­
merical strength increased from 2 ,625 tactical planes at the outbreak of 
the war to s ,ooo tactical planes, plus 5.400 Kamikaze planes, at the 
time of surrender. Aggregate flying personnel increased from ap­
prox imately 12,000 at the outbreak of the war to over 35,000 at the 
time of surrender. 

"United States aircraft production and pilot training e...'<ceeded the 
Japanese totals by wide margins, but only a portion of this strength 
could be deployed to the Pacific. U nited States first line strength in 
the Pacific west of Pearl Harbor increased from some 2 00 planes in 
1941, to rr,ooo planes in August 1945. · It was not until late 1943 that 
we attained numerical superiority over the Japanese air forces in the 
field. Even in 1942, however, the relatively few United States air units 
in the Pacific were able to inflict greater losses than they sustained on 
the numerically superior Japanese. Aggregate United States plane 
losses during the course of the Pacific war, not including training 
losses in the United States, were approximately 27,000 planes. Of 
these losses 8 ,700 were on combat missions ; the remainder were train­
ing, ferrying and other noncombat losses. Of the combat losses over 
6o per cent were to antiaircraft fire . 

"As previously stated, Japanese pilots at the outbreak of the war 
were well-trained. The average Army pilot had some sao hours before 
entering combat, and Navy pilots 650 hours. These experienced ·pilots 
were largely expended during the bitter campaigns of the opening year 
and a half of the war. The Japanese paid far less attention than we did 
to the protection, husbanding and replacement of their trained pilots, 
and were seriously hampered in their training program by a grow­
ing shortage of aviation gasoline. Average flying experience fell off 
throughout the war, and was just over roo hours, as contrasted to 6oo 
hours for United States pilots, at the time of surrender. Inadequately 
trained pilots were no match for the skilled pilots developed by the 
United States. 

"At the time of the initial Japanese attack, Japanese fighter planes, 
although less sturdily built, more vulnerable and weaker in fire power 
than the United States fighters, had certain flight characteristics su­
perior to those of United States fighters then available in the Pacific. 
The Japanese improved the quality of their planes during the war, 
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greatly increased the power of their aircraft engines, ultimately ex­
ceeded nited States fighters in fire power and had first-class aircraft 
in the design and experimental stage at the end of the war. They 
lacked, however, the widespread technical and industrial skill to match 
the Cnited States in quantity production of reliable planes with in­
creased range, performance and durability. After the initial cartl­
paigns, the U nited States always enjoyed superiority in the overall 
performance of its planes .. 

"By American standards, the Japanese never fully appreciated the 
importance of adequate maintenance, logistic support, communications 
and control, and airfields and bases adequately prepared to handle 
large numbers of planes. As a result, they were unable to concentrate 
any large percentage of their air strength at any one time or place. 

either did they appear to have the ability to control large formations 
in the air vvith any degree of efficiency. Local air control and its tac­
tical exploitation the Japanese understood and achieved in their early 
offensives. 

"But along with all other military powers prior to the war, the 
Japanese had failed fully to appreciate the strategic revolution brought 
about by the increased capabilities· of air power. The ability to achieve 
general and continuing control of the air was not envisaged as a re­
quirement in their basic war strategy, as was the planned destruction 
of the United States F leet . Had this basic requirement been well 
understood it is difficult to conceive that they would have undertaken 
a war of limited objectives in the first place. Once started on a strate­
gic plan which did not provide the means to assure continuing air con­
trol , there was no way in which they could revise their strategy to 
reverse the growing predominance in the air of a basicalfY stronger 
opponent who caine to understand this requirement and whose war 
was being fought accordingly. 

"By the summer of 1944, it had become evident to the Japanese 
air commanders that there was no way in which they could equal the 
U nited States air arms at any point. Their losses were catastrophic, 
while the results which they were achieving were negligible. The one 
and only asset which they still possessed was the willingness of. their 
pilots to meet certain death. Under these circumstances, they de­
veloped the Kamikaze technique. A pilot who was prepared to fly his 
plane directly into a ship would require but little skill to hit his target, 
provided he got through the intervening screen of enemy fighters and 
antiaircraft fire. If sufficient Japanese planes attacked simultaneously, 
it would be impossible to prevent a certain proportion from getting 
through. Even though losses would be 100 per cent of the planes and 
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pilots thus committed, results, instead of being negligible, might be 
sufficient to cause damage beyond that which we would be willing to 
endure. 

"From October 1944, to the end of the Okinawa campaign, the 
Japanese flew 2,550 Kamikaze missions, of which 475, or 18.6 per 
cent were effective in securing hits or damaging near misses. War­
ships of all types were damaged, including 12 aircraft carriers, I 5 
battleships, and r6 light and escort carriers. However, no ship larger 
than an escort carrier was sunk. Approximately 45 vessels were sunk, 
the bulk of which were destroyers. The Japanese were misled by their 
own inflated claims of heavy ships sunk, and ignored the advice of 
their technicians that a heavier explosive head was required to sink 
large ships. To the U nited States the losses actually sustained were 
serious, and caused great ccmcern. Two thousand B-29 sorties ·were 
diverted from direct attacks on Japanese cities and industries to strik­
ing Kamikaze airfields in Kyushu. Had the Japanese been able to 
sustain an attack of greater power and concentration they might have 
been able to cause us to withdraw or to revise our strategic plans. 

"At the time of surrender, the Japanese had more than 9,000 
planes in the home islands available for Kamikaze attack, and more 
than 5,000 had already been specially fitted for suicide attack to resist 
our planned invasion. 

"As stated earlier in this report Japan started the waF with IO 

carriers. Six were sunk during the engagements of 1942. The Japa­
nese during the course of the war constructed or converted from other 
types of ships a total of 17 additional carriers including five escort car­
riers; of ~1e conversions one was made on a Yamato-class battleship 
hull and two, carriers only in part, were the result of removing the 
after turrets of battleships and installing small hangars and launching 
decks. Due to the loss of their trained carrier air groups in 1942-43 
and the time required to train new ones, the Japanese did not commit 
their carriers again until 1944·. In the engagements of that year the 
Japanese lost seven carriers without themselves securing appreciable 
results . Seven more were lost in home waters to submarine or air at­
tack. All Japanese carriers sunk were lost either to our carrier-based 
aircraft or to submarines with the exception of one which was finished 
off by surface vessels after it had been mortally damaged by carrier 
airplanes. 

"The Japanese had two Y amato-class battleships, each of 64,000 
tons, armed 'with 18-inch guns and minutely compartmented, which 
were more powerful than any United States battleship. One was sunk 
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in th e ibuyan Sea, the other south of Kyushu, both by carrier torpedo­
plane . 

"Japan began the war "ith 381 warships aggregating approxi­
mately 1,27I ,ooo tons. An additional 8r6 combat ships totaling r,o48,­
ooo tons were constructed during the, war. Five hundred and forty­
nine ships of all types and sizes, totaling 1,744,000 tons were sunk. 

pproximately I ,300,000 tons of Japanese warships in the carrier, 
battleship, cruiser and destroyer categories were included in the ag­
gregate tonnage sunk. Of tbis total roughly 625,000 tons were sunk 
by Navy and Marine aircraft, 375,000 tons by submarines, 183,000 
tons by surface vessels, 55,000 tons by Army aircraft, and 65,000 tons 
by various agents. Only 196,ooo tons in these categories remained 
afloat at the end of the ·war. The tonnage sunk by surface ships was 
principally in night actions. A shortage of Japanese destroyers after 
1943 and inadequate Japanese air antisubmarine measures contributed 
to the successes of United States submarines against the Japanese 
fleet. 

"After the liberation of the Philippines and the capture of Oki­
nawa, oil imports into Japan were completely cut off; fuel oil stocks 
had been exhausted, and the few remaining Japanese warships, being 
without fuel , were decommissioned or were covered with camouflage 
and used only as antiaircraft platforms. Except for its shore-based 
Kamikaze air force and surface and undersea craft adapted for anti­
invasion suicide attack, the Japanese Navy had ceased to e:>..;st. 

"Japan's merchant shipping fleet, was not only a key link in the 
logistical support of her armed forces in the field, but also a vital link 
in her economic structure. It was the sole element of this basic struc­
ture which was vulnerable to direct attack throughout a major portion 
of the ·war. Japan entered the war with some 6,ooo,ooo tons of mer­
chant shipping of over 500 tons gross weight . . During the war an ad­
ditional 4, roo,ooo tons were constructed, captured or requisitioned. 
Sufficient information was secured by the Survey in Japan concerning 
this ro,roo,ooo tons to tabulate ship by ship, (a) the name and ton­
nage, (b) the date, location, and agent of sinking or damage, and (c) 
the present · condition and location of such ships as survived. The 
sources from which evidence was obtained were in some respects con­
flicting. ·where possible these conflicts have been resolved. The Joint 
A rmy and Navy Assessment Committee has tentatively arrived at 
similar results and is continuing its efforts further to refine the evi­
dence. The Survey believes that the figures included in the following 
breakdown will not differ significantly from the final evaluation of the 
Joint Army and Navy Assessment Committee. 

I 

• 
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"Eight million nine htmdred thousand tons of this sh ipping were 
sunk or so seriously damaged as to be out of action at the end of the 
war. Fifty-four and seven-tenths per cent of this total was attributable 
to submarines, r6.3 per cent to carrier-based planes, 10.2 per cent to 
Army land-based planes and 4·3 per cent to Navy and Marine land­
based planes, 9·3 per cent to mines ( largely dropped by B-29s), less 
than one per cent to surface gunfire, and the balance of four per cent 
to marine accidents. 

"Due to their ability to penetrate deeply into enemy-controlled 
waters, submarines accounted for approximately 6o per cent of sink­
ings up until the final months of the war. During 1944, carrier task 
forces made deep sweeps which accounted for large numbers of ships. 
After April 1945, when Japanese shipping was restricted to the Ko­
rean and Manchurian runs and to shallow inland waters, mines 
dropped by B-29s in Japanese harbors and inland waterways ac­
counted for so per cent of all ships sunk or damaged. In isolating areas 
of - combat from ship-borne reinforcements land-based aircraft also 
sank large numbers of barges and vessels smaller than 500 tons gross 
weight, not included in the tabulation prepared by the Survey. In the 
Survey's opinion those air units which had anti-shipping attacks as 
their prime mission and employed the required specialized techniques, 
equipment and training achieved against ships the best results for the 
effort expended. 

"The Japanese originally allocated two-thirds of their shipping 
fleet to the logistic support of their military forces in the field. They 
expected that after their original advance had been completed, they 
would be able to return inc reasing numbers of ships to the movement 
of raw materials for their basic economy. After the beginning of the 
Guada.lcanal campaign, however, they were kept under such constant 
and unexpected military. pressure that the contemplated returns after 
that date were never possible. 

"Up to the end of 1942, ship sinkings exceeded new acquisitions 
by a small margin. Thereafter , the aggregate tonnage sunk increased 
far more rapidly than could be matched by the expansion of the J apa­
nese shipbuilding program. The size of the usable fleet thus declined 
continuously and at the end of the war amounted to little more than 
10 per cent of its original tonnage. The Japanese belatedly attempted 
to build up a convoy system, to re-route freight movements to rail 
lines, and to abandon more distant sources of supply, but these meas­
ures acted only as palliatives and not as cures. Furthermore, convoy­
ing and re-routing decreased the freight moved per ship by a factor 
amounting to 43 per cent in the closing months of the war. In 1944, 
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tanker losses became particularly heavy and \' ere thereafter the first 
concern of the J apanese shipping authorities. 

"The bas ic economic consequences of ship sinking ' ·ill be discussed 
in a later section. From the standpoint of the Japanese armed forces 
in the fi eld it will be noted that 17 per cent of army supplies shipped 
from J apan were unk in 1943, 30 per cent in 1944, and so per cent in 
1945. shortage of fleet tankers was a continuing limitation on the 
mobility of the Japanese fl eet and contributed to it defeat in the two 
crucial battles of the P hilippine ea. Inadequate logistic support, due 
in large part to lack of hipping, wa one of the principal handicaps of 
the J apanes.e ai r force . Attacks by submarines, long-range search and 
attack planes, mines, and carrier- and land-based planes were mutually 
supporting and compl icated the Japanese defenses. Long-range air 
search fo und targets fo r the submarines; convoy ing which offered 
some protection against submarin es increased the vulnerability to air 
attack; ships driven into congested harbors in fea r of ubmarines were 
easy prey fo r carrier strikes ; and mines helped to drive ships out of 
shallow water into water where submarines could operate. Had we 
constructed more submarin es, arlier concentrated on . tankers and 
more fully coordinated long-range air search and attack missions with 
submarine operations, th e ship sinking program might have be n even 
more effective. 

"The J apanese built up their army grol111d forces from a strength 
of approxi mately 1 ,7oo,ooo at the outbreak of war, to a peak strength 
of approximately s ,ooo,ooo. Japanese army medical records indicate 
that the aggregate number deployed in the Solomons, New Guinea, 
Marshalls, Gilberts, Carolines, Marianas, Philippines, Okinawa, Iwo 
Jima, and the Aleutians was approximately 668,ooo, of whom 316,ooo 
were killed in action; some 220,000 were deployed in Burma of whom 
40,000 were killed; and r, roo,ooo were deployed in China, of whom 
I03,000 were killed. Most of the remainder were in Manchuria, Ko­
rea, or the home islancls,,and did not actively participate in the decisive 
campaigns of th e war. 

"The strategy of our advance and the limitations imposed on Japa­
nese overwater transportation became such that the Japanese could 
concentrate only a small portion of their available \rmy ground forces 
strength at any of the critical island positions which we determined to 
capture. Japanese soldiers were unique in their willingness to face 
death and endure hardships. At every point where our Army or 
Marine forces engaged the Japanese on the ground after 1942, we en­
joyed full air superiority. In every instance, except Ormoc in the 
Leyte campaign, we had eliminated Japanese ability to reinforce the 

• 
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critical area with either men or supplies. At O nnoc the Japanese were 
able to land 30,000 troops, but these reinforcements a rri ved piecemeal 
over too long a period of time to be effective and many of the trans­
ports were sunk prior to unloading heavy equipment. In every in­
stance where the Japanese had prepared defenses in a landing area 
these had been softened up by aerial bombardment and usually by naval 
shelling as well. It often proved impossible, however, to destroy more 
than a small percentage of the defending Japanese soldiers in prelimi­
nary softening up operations of even the greatest intensity. The J apa­
nese were dug in, in tunnels , trenches and caves which were hard to 
find and often impossible to destroy, either by bombing or by naval 
shelling. Most of their fixed artillery positions were eliminated, but 
even some of these survived. The weight of fire on the immediate in­
vasion beaches was generally such that the Japanese retired a short 
distance inland, but once we advanced beyond the beaches, it became 
necessary to destroy the remaining Japanese in costly close-range 
fighting. It was demonstrated, however, that Japanese resistance was 
effectively weakened and our casualties lighter when the appropriate 
weapons were employed with sufficient weight and accuracy in both 
preliminary softening up operations and subsequent close support. 

"A Japanese estimate indicates that in the southern regions, ap­
proximately 25 per cent of their combat deaths resulted from aerial 
bombardment, 58 per cent from small arms fire, IS per cent from artil­
lery, and the remaining two per cent from other causes. 

"In those places where it was essential to eliminate Japanese 
ground resistance in close-range fighting, great precision had to be de­
veloped in air-support operations in order to be certain not to hit our 
own troops, and to assure hits on the small targets which the critical 
Japanese positions presented. This required highly specialized train­
ing and the closest coordination between the ground and air forces 
through an intricate system of ground and air observers and unified 
control by ground-ship-air radio communication. In the Pacific war 
this system was continuously improved by the Navy and Marines in 
connection with succeeding amphibious operations against strongly 
defended positions and reached a high degree of effectiveness. In the 
Philippines campaign, the Army air forces employed comparable tech­
niques, and General Yamashita has testified to his feeling of complete 
helplessness when confronted with this type of opposition. 

"In the Southwest Pacific, it often proved possible to effect land­
ings at lightly held positions, and thus bypass large bodies of enemy 
ground forces. In tne Central Pacific, many of the islands the J apa-

• 
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nese expected us to attack were bypassed, and the garrisons left to 
wither and die. Sun ey examination of the bypassed islands in the 
Pacific and interrogation of the Japanese survivors confirmed their 
intolerable situation. Their planes and ground installations were de­
stroyed by air attack. Cut off from any supplies or reinforcements, 
except occasionally by submarine, their food ran out. On certain of 
the islands, Japanese actually ate Japanese. It appears, however, that 
our air attacks on these bypassed positions were often continued 
longer and in greater weight than was reasonably required or profit­
able. 

"The orientation of the Japanese economy toward war began in 
1928, and continued with increasing emphasis during the Manchurian 
and Chinese campaigns. By 1940, total production had arisen by more 
than 75 per cent; heavy industrial production by almost 500 per cent; 
and 17 per cent of Japan's total output was being devoted to direct 
·war purposes and expansion of her munition industries, as against 
2.6 per cent at that time in the U nited States. Construction of indus­
trial facilities in these years assumed- for the Japanese conditions­
gigantic proportions. Her aircraft, aluminum, machine toG!, automo­
tive, and tank industries .,., ere erected from almost nothing during this 
period. 

" This industrial expansion was based and depended on the avail­
abi lity of raw materials. Great efforts were devoted to the increase of 
raw material output in the home islands. In some respects, major re­
sults were achi eved. Coal production in Japan rose from 28,ooo,ooo 
tons in 1931 to 55,6oo,ooo tons in 1941. Domestic iron mining made 
considerable progress. Nevertheless, no country could have been far­
ther from self-sufficiency, with respect to raw materials, than Japan. 
The development of basic material sources on the continent of Asia 
constituted almost the central issue of Japan's economic policy during 
this period. 

"Although progress in Manchuria and China helped significantly 
to alleviate Japan's raw material shortages in coking coal, iron ore, 
salt and foods, insufficiency of raw materials continued to be the most 
important limiting factor .on Japanese industrial output. Negligible 
quantities of oil and no bauxite sources e-xisted within Japan's 'Inner 
Zone' . Output of aluminum ingots had risen from 19 tons in 1933 to 
71 ,740 in 1941, 90 per cent of which was produced from bauxite im­
ported from the Dutch East Indies. Plans to develop a synthetic oil 
industry failed to yield significant results and Japan was almost wholly 
dependent on oil imports from the United States or the Dutch East 
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Indies. A similar dependence on imports existed for rubber, ferro­
alloys such as manganese, chrome, nickel, cobalt and tungsten, and for 
nonferrous metals such as tin , lead, and mercury. 

"Pending seizure and economic exploitation of the oil and bauxite 
resources of the southern area, stock piling of the e vital materials was 
a necessity. By the end of 1941, bauxite stocks of zso,ooo tons, con­
stituting a seven months' supply, and 43,ooo,ooo barrels of oil and oil 
products vvere stored in Japan. 

'" Considering the economic performance of the decade, one cannot 
but be impressed by the in tens it) of the effort and the magnitude of 
the results. Nonetheless, J apan remained with an economy having ap­
proximately 10 per cent of the potential of the l"n ited States economy. 
It was desperately vulnerable to attack on its shipping. Hav ing a com­
paratively small , newly developed industry, it had to work without 
much cushi on of und er-utilized physical plant capacity. Having had 
little experience with mass production, the country had no opportunity 
to build up a large force of inc!ustrially and mechanically trained per­
sonnel. This meant shortages of skill s, ingenuity and ability to impro­
vise later on, when the economy was under the stresses and strains of 
large-scale warfare. This economic potential could support a short 
war or a war of limited liabil iti es. T he accumulated stocks of muni­
tions, oil , planes and ships could he thrown into acti on and produce 
a devastating effect on unmobilizecl enemies. When thi s initial blow 
failed to result in peace, Japan , without significant help from Ger­
many, was doomed. Its economy could not support a protracted cam­
paign against an enemy even half as strong as the United States. 

" In addition, the success of the in itial Japanese military operations 
delayed total economic mobilization until after the defeats of late 1942. 
Computed in constant prices, the gross nati onal product rose from a 
level of 39.8 billion yen in the fi scal year beginning with April 1940, 
to only 41 billion yen in the fi scal year 1942. That this was due to an 
inadequate realization of requirements and inaclecjuate planning, and 
not to the inherent limitation;; of the Japanese economy, is clear from 
the expansion that was secured after 1942. In the fiscal year 1943, the 
gross national product rose to 454 billion yen, and in 1944 to so 
billion yen. The share of the gross national product devoted to direct 
war and munitions expenditures increased from 23 per cent in 1941 
to 31 per cent in 1942, 42 per cent in 1943 and 52 per cent in 1944. In 
1944, half of the remaining national product was accounted for by 
food . In 1943, however, the United States was devoting 45 per cent of 
its vastly greater national product to direct war purposes. By the sum­
mer of 1944, the Japanese had exhausted the possibility of forcing a 
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g reater share of their economy into direct war activities. T heir plants, 
railroad and mines were being, and had been for some time, under­
maintained to a point where breakdowns ' ere becoming more and 
more er ious~ The civil ian population was underfed, was receiving 
practica lly no new clothing or miscellaneous civilian supplies, and was 
being \ orked to a degree of fatigue which was reflected in rising rates 
of ab en teeism. 

"1 ) 194-t, J apan had increased ingot steel capacity to 225 per cent 
of the 1937 capacity . . shortage of raw materials, however, which 
began with the ni ted tate embargo on crap iron exports in July 
19-t i . and was never overcome, pre ented the operation of Japanese 
steel mil l at anything approaching capacity. Japanese coal would not 
produce ati sfactory metallurgical coke ' ithout the admix ture of 
stronger continen tal coking coal ; domestic iron ore " as both limited in 
qua ntity and of lower g rade than imported ores. T he combination of 
limited quantit ies of high-grade imported raw materials and lower­
grade domestic materials held production of ingot steel in the home 
islands to 6,8oo,ooo tons in 19-ti, to a peak of 7,8oo,ooo tons in 1943, 
and caused it to decline to 5,900,000 tons in 1944. This compared with 
a 1937 production of 5,8oo,ooo tons and a theoretical capacity, using 
high-grade materials, of 13,6oo,ooo tons in 1944. B) the middle of 
194-t. the increasing stringency of shipping and the interdiction of 
many of J apan 's shipping routes had reduced coal and ore import by 
two-thi rds. Stockpiles of imported materials had already been heavi ly 
eaten in to, and ingot steel production began to decline rapidly. In 
March 1945, imports of coal virtually ceased, and iron ore was cut off 
entirely, as the J apanese elected to devote their remaining shipping 
capacity to the hauling of vitally needed foodstuffs and salt . I t is esti­
mated by the Survey that, using only domestic raw materials, the 
J apanese steel industry could not have maintained a rate of production 
of ingot steel in excess of r ,soo,ooo tons per annum. By August 1945, 
the rate of output was still somewhat in e..'Ccess of this figure, but would 
soon have been reduced. The decline in J apan's steel produc ion can 
be attributed to its dependence on shipping and the destruction of that 
shipping. Had this industry not been mortally wounded by shipping 
attack and had its des truction by bombing been called fo r, the effec­
tiveness of the f ew strategic bombing attacks directed against the steel 
industry indicates that destruction of the principal plants by bombing 
or paralysis of the industry by disruption of rail ro.ad transportation 
would have been possible, but only at a later date. -

"The steel shortage constituted an over-all limitation on the war 
potential of the Japanese economy. Japanese planners were, however, 
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able to secure very substantial increases in the production of those mili­
tary products which the experiences of the war had demonstrated to 
be of outstanding importance. Aircraft production of all types, includ­
ing training planes, was stepped up from 700 planes per month in the 
summer of 1942, to 2,572 planes in September 1944. Aircraft engine 
production was not only increased correspondingly in numbers, but 
average horsepo\ver was doubled. Aircraft and antiaircraft gun and 
ammunition production was expanded tenfold. Radar and communica­
tions equipment was stepped up fivefold. The most important con­
sumer of steel was the shipbuilding industry. The increasingly critical 
nature of Japan's shipping situation caused her to expand her naval 
and merchant shipbuilding programs to a point where 35 per cent of 
all steel consumed was being used in that industry alone. Construction 
of merchant ships increased from approximately 238,ooo tons in 1941, 
to 1,6oo,ooo tons of steel ships and 254,000 tons of wooden ships in 
1944. During 1942, warship deliveries included one battl eship of 64,­
ooo tons and six small carriers totaling 84,000 tons. In 1944, no 
battleships, but four aircraft carriers of I 14,500 displacement tons and 
I4I ,JOO tons of escort vessels and submarines were delivered. The 
increases in production of high-priority items involved the scaling 
clown of steel availability for lower priority items, such as tanks, larger 
caliber guns and trucks, and the almost complete elimination of steel 
for civilian requirements, construction, or export. 

"During 1944, the effects of the net loss of shipping and slow-down 
in ship operations became such that by the end of the year it no longer 
was possible to protect even high-priority war production by further 
shifting of allocations of scarce materials from items of lesser priority. 
In addition to steel, other basic elements of the economy were in­
volved. Oil, although not as important as steel in its broad impact on 
the remainder of the economy, was of critical importance to Japan's 
military machine and to her merchant marine. Oil imports from the 
south began declining in August 1943, and had been eliminated by 
April 1945. Crude· oil stocks were virtually exhausted; refinery opera­
tions had to be curtailed; and stocks of aviation gasoline fell to less 
than I,5oo,ooo barrels, a point so low as to require a drastic cut in the 
pilot-training program and even .in combat air missions. Bauxite im­
ports declined from 136,ooo tons in the second quarter of 1944, to JO,­
ooo tons in the third, and stockpiles were only 3,000 tons. Stockpiles 
and the time delay between the various stages of production cushioned 
for a time the inevitable effects of the blockade on finished munitions 
production, but by November 1944, the over-all level of Japanese war 
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production had begun to turn do\\ n, including even the highest prior­
ity items, such as aircraft engines. 

"It is the opinion of the Survey that by August 1945, e> en without 
d irect air attack on her cities and industries, the over-all level of 
Japanese war production would have declined below the peak levels 
of 1944 by 40 to so per cent solely as a result of the interdiction of 
overseas imports. By mid-1944, those Japanese in possession of the 
basic information saw with reasonable clarity the· economic disaster 
which was inevitably descending on Japan. Furthermore, they "ere 
aware of the disastrous impact of long-range bombing on Germany, 
and, with the loss of the Marianas, could foresee a similar attack on 
Japan's industries and cities. Their influence, however, was not suffi­
cient to overcome the influence of the _ rmy which was confident of 
its ability to resist invasion. 

"Basic United States strategy contemplated that the final decision 
in the Japanese war '' oulcl be obtained by an invasion of the Japanese 
home islands. The long-range bombing offensive from the Marianas 
was initiated in November 1944, '' ith that in mind as the primary ob­
jective. As in Europe prior to D-elay, the principal measure of suc­
cess set for strategic air action was the e.xtent to which it would 
weaken enemy capability and will to resist our amphibious forces at 
the time of landings. This led, originally, to somevvhat greater em­
phasis on the selection of targets such as aircraft factories, arsenals. 
electronics plants, oil refineries, and finished military goods, destruc­
tion of which could be expected to weaken the capabilities of the J ap­
anese armed forces to resist at the Kyushu beachheads in ovember 
1945, than on the disruption of the more basic elements of Japan's so­
cial , economic, and political fabric. Certain of the United States com­
manders and the representatives of the Survey who were called back 
from their investigations in Germany in early June 1945, for consulta­
tion stated their belief that, by the coordinated impact of blockade and 
direct air attack, Japan could be forced to surrender without invasion. 
The controlling opinion, however, was that any estimate of the effects 
of bombing on the Japanese social fabric and on the political decisions 
of those in control of Japan was bound to be so uncertain that target 
selection could safely be made only ~n the assumption that ground 
force invasion would be necessary to force capitulation. 

"With the benefit of hindsight, it appears that the twin objectives 
of surrender without invasion and reduction of Japan's capacity and 
will to resist an invasion, should the first not succeed, called for basi­
cally the same type of attack. Japan had been critically wounded by 
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U. S Army ph oto 

LOADING FIRE BOMBS THAT BURNED JAPAN 

military defeats, destruction of the bulk of her merchant fl eet, and al­
most complete blockade. The proper target, after an initial attack on 
aircraft engine plants, either to bring overwhelming pressure on laer 
to surrender, or to reduce her capability of resisting invasion, was the 
basic economic and social fabric of the country. Disruption of her rail­
road and transportation system by daylight attacks, coupled with de­
struction of her cities by night and bad· weather attacks, would have 
applied maximum pressure in support ()f either aim. This point of view 
was finally adopted . Althougln mban area attacks were initiated in 
f? rce in March 1945, the railroad attack was just getting under way 
when the war ended. 

"The total tonnage of bombs dropped by Allied planes in the Pa­
cific war was 656,400. Of this, I6o,8oo tons, or 24 per cent, were 
_dropped on the home islands of Japan. Navy aircraft accounted for 
6,8oo tons, Army aircraft other than B-29s for 7,000 tons, and the 
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B-29s for 147,000 tons. By contrast, the total bomb tonnage in the 
European theater was 2 700,000 tons of which I ,J6o,ooo tons were 
dropped wi thin Germany s own borders. Approximately 8oo tons of 
bombs were dropped by China-based B-29s on Japanese home island 
ta rgets from June 1944, to J anuary 1945. These raids ;vere of insuffi­
cient weight and accuracy to produce significant results. 

"By the end of ovember 1944, four months after seizure of the 
islands, the fi rst of th e long-range bomber base in the farianas be­
came operational. T he number of planes originally available was small 
and opposition was signi ficant. Losses on combat missions averaged 
3.6 per cent. The tonnage dropped prior to Mart h 9 1945, aggregated 
only 7,180 tons although increasing mont]1 by month. The planes 
bombed from approx imately JO,ooo feet and the pe rcentage of bombs 
dropped which hit the target areas averaged less than 10 per cent. 
Nevertheless, the effects of even the relatively small tonnage hitting the 
selected targets were substantial. During thi s per]od, attacks were 
directed almost excl us ively against aircra-ft, primarily aircraft engine, 
targets .. T he principal aircraft engine plants were hit sufficiently heav­
ily and persistently to convince the Japanese that these plants would 
·nevitably be totally destroyed. T he Japane e were thereby forced into 
a wholesale and hasty disper a! program. The continuing pressure of 
immediate military requirements fo r more and more planes during the · 
campaigns in the Pacific had prevented any earlier moves to disperse. 
\,Yhen di spersal could no longer be avoided, the necessary under­
g round tunnels, dispersed buildings, and accessory facilities such as 
roads, railroad spurs and power cmmections were not ready. As a re­
sult the decline in aircraft engine production, which shortages in 
special steels requiring cobalt, nickel and chrome had initiated in mid-
1944, became precipitous. 

"On March 9, 1945, a basic revision in the method of B-29 attack 
was instituted. It was decided to bomb the four principal Japanese 
citi es at night from altitudes averaging 7,000 feet. J apanese weakness 
in night fighters and antiaircraft made this program feasible. Incendi­
aries were used instead of high-explosive bombs and the lower altitude 
permitted a substantial increase in bomb load per plane. One thousand 
six hundred and sixty-seven tons of bombs were dropped on Tokyo in 
the first attack. The chosen areas were saturated. Fifteen square 
miles of Tokyo's most densely populated area were burned to the 
ground. The weight and intensity of this attack caught the Japanese 
by surprise. No subsequent urban area attack was equally destructive. 
Two days later, an attack of similar magnitude .on Nagoya destroyed 
two square miles. In a period of 10 days starting March 9, a total of 
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I ,595 sorties delivered 9,373 tons of bombs against Tokyo, Nagoya, 
Osake, and Kobe destroying 31 square miles of those cities at a cost of 
22 airplanes. The generally destructive effect of incendiary attacks 
against Japanese cities had been demonstrated. 

"Thereafter, urban area attacks alternated •vith visual and radar 
attacks against selected industrial or military targets. In April, an ex­
tensive program of sowing minefields in channels and harbors at night 
was added. In the aggregate, I04,000 tons of bombs were directed at 
66 urban areas; J4,ISO tons were directed at aircraft factories : IO 6oo 
tons at oil refineries; 4,708 at arsenals; 3,500 tons at miscellaneous in­
dustrial targets ; 8, I I 5 tons at airfields and sea-plane bases in support 
of the Okinawa operation; and 12,054 mines were sown. 

"Bombing altitudes after March 9, 1945, were lower, in both day 
and night attacks. Japanese opposition was not effective even at the 
lower altitudes, and the percentage of losses to enemy action declined 
as the number of attacking planes increased. Bomb loads increased 
and operating losses declined in part due to less strain on engines at 
lower altitudes. Bombing accuracy increased substantially, and aver­
aged 35 to 40 per cent within 1,000 feet of the aiming point in daylight 
attacks from 20,000 feet or lower. 

"Monthly tonnage dropped increased from 13,800 tons in March 
to 42,700 tons in July, and, with the activation of the Eighth Air Force 
on Okinawa, would have continued to increase thereafter to a planned 
figure of us,ooo tons per month, had the war not come to an encl. 

"Three-quarters of the 6,740 tons of bombs dropped by carrier 
planes on the Japanese home islands were directed against airfields, 
warships, and miscellaneous military targets, and one-quarter against 
merchant shipping ancl other economic targets. Most of the warships 
sunk in home ports had already been immobilized for lack of fuel. 
The accuracy of low-level carrier plane attack was high, being at least 
so per cent hits within 250 feet of the aiming point. The attack 
against the Hakodate-Aomori rail ferries in July I945, sank or dam­
aged all twelve of the ferries, I7 steel ships, and I49 smaller ships. 

"The physical destruction resulting from the air attack on Japan 
approximates that suffered by Germany, even though the tonnage of 
bombs dropped was fa:r smaller. The attack was more concentrated 
in time, and the target areas were smaller and more vulnerable. Not 
only were the Japanese defenses overwhelmed, but Japan's will ~mel 
capacity for reconstruction, dispersal, and passive defense were less 
than Germany's . In the aggregate some 40 per cent of the built-up 
area of the 66 cities attacked was destroyed . Approximately 30 per 
cent of the entire urban population of Japan lost their homes and many 



TRAT EGI C BOMB! G SU RVEY OF JAPA 

of their possessions. The physical destruction of industrial plants sub­
jected to high-explosive attacks was similarly impressive. The larger 
bomb loads of the B-29s permitted higher densities of bombs per acre 
in the plant area, and on the average somewhat heavier bombs were 
used. The destruction was generally more complete than in Germany. 
Plants specifically attacked with high-e-xplosive bombs were, however, 
limited in number. 

" The railroad system had not yet been subjected to substantial 
attack and remained in reasonably good operating condition at the 
time of su rrender. Little damage was suffered which interfered with 
main line operations. Trains vvere running through Hiroshima 48 
hours after the dropping of the atomic bomb on that city. Damage to 
local transport faciliti es, hovvever, seriously disrupted the movement 
of supplies within and between cities, thereby hindering production, 
repair work and dispersal operations. 

"Japan's electric power system was properly rejected for specific 
attack because of the large number of small targets presented. Urban 
incendiary attacks destroyed the electric distribution systems in the 
burned-out areas simultaneously with the consumer load previously 
served by them. The hydro-electric generating plants and the transmis­
sion networks survived without substantial damage. Twenty-six urban 
steam-generating plants were damaged as an incident to other attacks, 
the aggregate loss of capacity being less than one-seventh of Japan.'s 
total generating capacity. 

"The urban area incendiary attacks eliminated completely the resi­
dential and smaller commercial and industrial structures in the af­
fected areas and a significant number of important plants, but a por­
tion of the more substantially constructed office buildings and factories 
in those areas and the underground utilities survived. By 1944, the 
Japanese had almost eliminated home industry in their war economy. 
They still relied, however, on plants employing less than 250 workers 
for sub-contracted parts and equipment. Many of these smaller plants 
were concentrated in Tokyo and accounted for 50 per cent of the total 
industrial output of the city . Such plants suffered severe damage in 
urban incendiary attacks. 

"Four hundred and seventy thousand barrels of oil and oil prod­
ucts, 221 ,000 tons of foodstuffs and two billion square yards of textiles 
were destroyed by air attacks. Ninety-seven per cent of Japan's stocks 
of guns, shells, explosives, and other military supplies were thoroughly 
protected in dispersed or ui1derground storage depots, and were not 
vulnerable to air attack. Physical damage to plant installations by 
either area or precision attacks, plus decreases due to dispersal forced 
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TOKYO'S FIFTH AVENUE AFTER BOMBER AT1"<\ CKS 

by the threat of further physical damage, reduced phy~ :ic;,l productive 
capacity by roughly the following percentages of pre-attack plant ca­
pacity: oil refineries, 83 per cent ; aircraft engine plants, 75 per cent; 
air-frame plants, 6o per cent; electronics and communication equip­
ment plants, 70 per cent; army ordnance plants, 30 per cent .: naval 
ordnance plants, 28 per cent; merchant and naval shipyards, I 5 per 
cent; light metals, 35 per cent ; ingot steel, IS per cent; chemicals, IO 

per cent. 
"The economic consequences of the physical damage wrought by 

air attack are closely interrelated with the concurrent effects of the 
interdiction of imports, the cumulative effects of under-maintenance 
of plants, and the declining health, vigor and determination of the 
Japanese people. Let us first consider the level of Japanese industrial 
activity in July I945, the last full month before surrender. Electric 
power and coal consumption were both almost exactly so per cent of 
the peak reached in I944· Production efficiency had, however, de­
clined and the overall industrial output was approximately 40 per cent 
of the I944 peak. Output varied considerably as between industries, 
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hit and unhit plants, and by areas. Output of air frame was 40 per 
cent of the 1944 peak ; aircraft engines, 25 per cent; shipbuilding, 25 
per cent ; army ordnance, 45 per cent; and naval ordnance, 43 per cent. 
O il refi ning had declined to less than IS per cent of the 1943 output. 
P rimary aluminum production was nine per cent of the 1944 peak. 
A lthough nitric acid production had declined to about 17 per cent of 
the 1944 peak, explosives production was about 45 per cent of the 1944 
figure. 

" In each one of these industries, the occasion for the decline ap­
pears to have been different. Electric power consumption fell , not be­
cause more power was not available, but because demand had declined. 

oal supply was primarily limited by the decline in inter-island ship­
ping from H okkaido and I yushu, and the inability of the railroad 
system completely to fill the gap. Despite a decline in demand, short­
ages of coal were universal throughout the economy. \irframe pro­
duction was liniited primarily by the continuing effects of the dispersal 
program brought on by the initial bombing, and aggravated by the sub­
sequent destruction of numerous plants prior to completion of dis­
persal . Had the level of ,production been any higher, however, alumi­
num stocks would have been e-xhausted and aluminum would have 
become the controlling bottleneck. In any event, not enough aircraft 
engines were being produced to equip the airframes. Aircraft engine 
production was plagued by shortages of special steels, but in July 19-1-5· 
plant damage and delay in completing the underground and dispersed 
plants started ·in the spring of the year temporarily prevented the full 
use of the small stocks of such steels available at the time. Output of 
radar and radio equipment was limited by plant capacity, the small fac­
fories supplying parts having been destroyed in the T okyp city raids 
and many of the lat:ger plants either destroyed or forced to disperse. 
Shipbuilding and heavy ordnance production were limited by the avail­
ability of steel. Oil refineries, aluminum plants and steel plants were 
basically limited by lack of foreign raw materials. Explosive plants 
were still using up inventories of nitric acid but would shortly have 
had to adjust their output to the current availability of nitric acid. 

"The Japanese labor force had declined in efficiency due to mal­
nutrition and fatigue, the destruction of much of the urban housing 
and the difficulties of local transportation. Production hours lost 
through all causes including absenteeism, sickness, air-raid alerts and 
enforced idleness rose from 20 per cent in 1944 to over 40 per cent in 
July 1945. The size of the labor force employed did not materially de­
cline and the productive hours actually worked remained sufficiently 
high to indicate that such influence as manpower deficiencies may have 
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had on the over-all level of production in July 1945, was largely as­
cribable to the continued drafting of highly skilled workers into the 
armed services and to the inefficient administration of manpower in 
meeting the rapidly shifting requirements resulting from bombing, 
rather than to over-all lack of labor. 

"A Survey investigation of production in plants employing more 
than so employees in 39 representative cities of Japan indicates that 
production in those plants which suffered any direct physical damage 
dropped off by July 1945, to 27 per cent of peak output in 1944, while 
production in the undamaged plants fell off to 54 per cent. Production 
in all plants in the sample, including both hit and unhit, dropped to 35 
per cent of peak by July 1945. It appears probable that the indirect 
effects of the urban raids through increased absenteeism, disruption of 
supply lines and administrative confusion fully compensate for diver­
sions of manpower and material from hit to unhit plants. The differ­
ence between 54 per cent, being the rate of production in unhit plants, 
and 35 per cent, being the average for all plants, is, therefore, a con­
servative indication of the impact of air attacks, both urban and pre­
ci sion, on production in these cities. 

"Even though the urban area attacks and attacks on specific indus­
trial plants contributed a substantial percentage to the over-all decline 
in Japan's economy, in many segments of that economy their effects 
were duplicative. Most of the oil refineries were out of oil , the alumina 
plants out of bauxite, the steel mills lacking in ore and coke, and the 
munitions plants low in steel and aluminum. Japan's economy was in 
large measure being destroyed twice over, once by cutting off of im­
ports, and secondly by air attack. A further tightening of Japan's 
shipping situation, so as to eliminate remaining imports from Korea 
and coastwise and inter-island shipping, coupled with an attack on 
Japan's extremely vulnerable railroad network, would have extended 
and cumulated the effects of the shipping attack already made. 

"Much of Japan's coastal and inter-island traffic had already been 
forced on to her inadequate railroads. The principal coal mines of 
Japan are located on Kyushu and Hokkaido. This coal traffic, for­
merly water borne, was moving by railroads employing the Kanmon 
tunnels and the Hakkodate-Aomori rail ferry. The railroads on 
Honshu include few main lines and these lines traverse bridges of con­
siderable vulnerability. Japan is largely a mountainous country lack­
ing automobile roads, trucks or the gasoline to make use of them. A 
successful attack on the Hakkodate rail ferry, the Kanmon tunnels and 
19 bridges and vulnerable sections of line so selected as to set up five 
separate zones of complete interdiction would have virtually eliminated 
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further coal movements, would have immobilized the remainder of the 
rail system through lack of coal, and would have completed the stran­
gulation of J apan's economy. This strangulation would have more ef­
fectively and efficiently destroyed the economic struc~ure of the coun­
try than individually destro) ing J 11pan's cities and factories. It would 
have reduced Japan to a series of isolated communities, incapable of 
any sustained industrial production, incapable of moving food from the 
agricultural areas to the cities, and incapable of rapid large-scale move­
ments of troops and munitions. 

" The Survey believes that such an attack, had it been well-planned 
in advance, might have been initiated by carrier-based attacks on ship­
ping and on the Hakkodate ferry in August 1944, could have been 
continued by aerial mining of inland waterways beginning in Decem­
ber 1944, and could have been further continued by initiating the rail­
road attack as early as April 1945. The Survey has estimated that 
fo rce ·requirements to effect complete interdiction of the railroad sys­
tem would have been 650 B-29 visual sorties carrying 5,200 tons of 
high explosive bombs. lVIonthly tonnages equal to one and one-half 
times that required to effect the original interdiction should have been 
sufficient, in view of the Japanese lack of preparation and slowness in 
effecting repairs, to maintain the interdiction by destroying such 
bridges and other facilities as the Japanese were able to repair. The 
use of Azon guided bombs, which could have been made available at 
that time, would have greatly increased accuracy against targets of this 
type and reduced force requirements to approximately one-sixth of 
those given above. An integrated program employing both carrier 
planes and B-29s would have capitalized on the differing operational 
capabilities of each. 

"The economic effec ts of the transportation attack would have had 
a direct impact on the J apanese people and on their determination to 
continue the war. In order to bring maximum pressure on the civilian 
population and to complicate further the Japanese economic problems, 
night and bad weather attacks on urban areas could have been carried 
out simultaneously with the transportation attack. One of the impor­
tant factors inducing Japan's leaders to accept unconditional surrender 
was a realization that the J apq.nese armed forces had lost their. ability 
to protect the people and that under the impact of direct.air attack and 
lowered livelihood their confidence in victory and determination to 
continue the war were rapidly declining. 

"Total civilian casualties in Japan, as a result of nine months of air 
attack, including those from the atomic bombs, were approximately 
8o6,ooo. Of these, approximately 330,000 were fatalities. These casu-
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alties probably exceeded Japan 's combat casualties which the Jap­
anese estimate as having totaled approximately 78o,ooo during the 
entire war. The principal cause of civilian death or injury was burns. 
Of the total casualties approximately 185,000 were suffered in the 
initial attack on. Tokyo of March "5), 1945. Casua.lties in many ex­
tremely destructive attacks were comparatively low. Yokohama, a 
city of 900,000 population, was 47 -per cent destroyed in a single attack 
lasting less than an hour. The fatalities suffered were less than 5,000. 

"The Japanese had constructed extensive firebreaks by tearing 
down all houses along selected streets or natural barriers. The total 
number of buildings torn down in this program, as reported by the J ap­
anese, amounted to 615,000 as against 2,51o,ooo destroyed by the 
air attacks themselves. These firebreaks did not effectively stop the 
spread of fire, as incendiaries were dropped on both sides of the breaks. 
They did, however, constitute avenues of escape for the civilian popu­
lation. 

"The Japanese instituted a civilian-defense organization prior to 
the war. It was not until the summer of 1944, however, that effective 
steps were taken to reduce the vulnerability of Japan 's civilian popu­
lation to air attacks. By that time, the shortage of steel, concrete and 
other construction materials was such that adequate air-raid shelters 
could no longer be built. Each family was given the obligation of pro­
viding itself with some kind of an excavation covered with bamboo and 
a little dirt. In addition, tunnels were dug into the sides of hills wher­
ever the topography permitted. 

"Japanese planning and the means for carrying out the plans were 
thus deficient for a first-class civilian defense program. In spite of 
these limitations, such civilian defense measures as they were able to 
put through contributed substantially in minimizing casualties. School 
children and other nonessential urban dwellers were evacuated to the 
country. Those who remained were organized to conibat fires and to 
provide mutual assistance. The air raid warning system was generally 
efficient. The weight of the individual attacks was, however, far heav­
ier than the Japanese had envisaged or were able to cope with. In the 
major fire attacks, the civilian defense organizations were simply over­
whelmed. 

"The growing food shortage was the principal factor affecting the 
health and vigor of the J apanese people. Prior to Pearl Harbor the 
average per capita caloric intake of the Japanese people was about 
2,000 calories as against 3,400 in the U nited States. The acreage of 
arable land in Japan is only three per cent of that of the United States 
to support a population over half as large. In order to provide the pre-
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'' ar diet, this arable acreage was more intensive!:)' cultivated, using 
more manpower and larger quantities of fertilizer, than in any other 
country in the world ; fishing was developed into a major industry ; 
and rice, soybeans and other foodstu ffs amounting to 19 per cent of the 
caloric intake were imported. Despite the rationing of food beginning 
in " 1 ril 1941, the food situation became critical. As the war pro­
gres ed, imports became more and more difficult, the "' aters available 
to the fi hing fl eet and the ships and fuel oil for its use became increas­
ingly re tricted. Domestic f od production itself was affected by the 
drafting f the ) unger males and by an increasing shortage of ferti­
li zers . 

"By 1944, the average per capita caloric intake had declined to ap­
prox imate!) 1.900 calories. By the summer of 1945, it was about 1,680 
calories per capita. Coal miners and heavy industrial workers received 
higher-than-average rations, the remaining populace, less. The aver­
age diet suffered even more drastically from reductions in fats, vita­
mins and minerals requi red fo r balance and adversely affected rates 
of recovery and mortality from disease and bomb injuries. 

l ndernourishment produced a major increase in the incidence of 
beriberi and tuberculosis. It also had an important effect on the effi­
ciency and morale of the people, and contributed to absenteeism among 
workers. Survey inter rogation of a scientifically designed cross-section 
sample of the Japanese civilian population revealed a high degree of 
uniformity as behveen city and rural sectors of the population and as 
between various economic and social strata in their psychological re­
action to the war. A uniformly high percentage considered Japan's 
greatest weaknesses to have been in the material realm, either lack of 
resources, productive plant or modern weapons, and her gr~atest 
strength to have been in the Yamato spirit of the Japanese people, their 
willingness to make every personal sacrifice, including that of life itself, 
for the. Emperor or Japan. 

"The Japanese people reacted to news of the attack against the 
United States and its Allies '' ith mingled feelings of fear, insecurity 
and hope. To a people wearied by IO years of war in China, it was 
clear that this would be a major war and not an 'incident.' The early 
Japanese military successes, particularly the capture of Singapore and 
the southern regions, were followed by a wave of optimism and high 
confidence. Subsequent defeats were studiously withheld from the 
people or disguised as strategic withdrawals. Prior to the loss of Sai­
pan confidence in eventual victory remained high in spite of exhausting 
work, poor nutr'ition and rising black market prices. In June 1944, 
approximately two per cent of the population believed that Japan faced 
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the probability of defeat. The fall of Saipan could not be kept from the 
Japanese people. Even though the psychological effect of this disaster 
was far greater on the Japanese leaders and intellectuals than on the 
mass of the population, all indices of Japanese moral e began thereafter 
tc;> decline. By December 1944, air attacks from the Marianas against 
the home islands had begun, defeats in the P hilippines had been suf­
fered, and the food situation had deteriorated; 10 per cent of the peo­
ple believed Japan could not achieve victory. By March 1945, when 
the night incendiary attacks began and the food ration was red uced, 
this percentage had risen to 19 per cent. In June it was 46 per cent, 
and just prior to surrender, 68 per cent. Of those who had come to 
this belief over one-half attributed the principal cause to air attacks, 
other than the atomic bombing attacks, and one-third to military de­
feats . Sixty-four per cent of the population stated that they had 
reached a point prior to surrender where they felt personally unable to 
go on with the war. Of these, less than one-tenth attributed the cause 
to military defeats, one-quarter attributed the cause to shortages of 
food and civilian supplies, the largest part to air attack. 

"A ' striking aspect of the air attack was the pervasiveness with 
which its impact on morale blanketed Japan. Roughly one-quarter of 
all people in cities fled or were evacuated, and these evacuees, who 
themselves were of singularly low morale; helped spread discourage­
ment and disaffection for the war throughout the islands. This mass 
migration from the cities included an estimated 8,soo,ooo persons. 
Throughout the Japanese islands, whose people had always thought 
themselves remote from attack, United States planes crisscrossed the 
skies with no effective Japanese air or antiaircraft opposition. That 
this was an indication of impending defeat became as obvious to the 
rural as to the urban population. 

"Progressively lowered morale was characterized by loss of faith 
in both military and civilian leaders, loss of confidence in Japan's mili­
tary might and increasing distrust of government news releases and 
propaganda. People became short-tempered and more outspoken in 
their criticism of the government, the war and affairs in general. Until 
the end, however, national traditions of obedience and conformity, re­
inforced by the police organization, remained effective in controlling 
the behavior of the population. The Emperor largely escaped the criti­
cism which was directed at other leaders, and retained the people's 
faith in him. It is probable that most Japanese would have passively 
faced death ·in a continuation of the hopeless struggle, had the Emperor 
so ordered. When the Emperor announced the unconditional sur-
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render the first reaction of the people :was one of regret and surprise, 
followed shortly by relief. 

· ~ ' The interrelation of military, economic and morale factors was 
complex. To a certain extent each reacted on the other. In the final 
analysis the Japanese military machine had lost its puq~ose when it 
could no longer protect the Japanese people from destructi0n by air 
attack. General Takashima, when asked by the Survey as to his reac­
tion to the Imperial Rescript, stated that surrender had become un­
avoidable ; the Army, even should it repel invasion, could no longer 
protect the Japanese people from ~-xtermination. 

U. S. Army photo 

ATOMIC BOMB RESULTS AT HIROSHIMA 
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"On August 6 and 9, 1945, the first two atomic bombs to be used 
for military purposes were dropped on Hiroshima and Nagasaki re­
spectively. One hundred thousand people were killed, six square miles 
or over so per cent of the built-up areas of the two cities were de­
stroyed. The first and crucial question about the atomic bomb thus was 
answered practically and conclusively ; atomic energy had been mas­
tered for military purposes and the overwhelming scale of its possi­
bilities had been demonstrated. A detai led examination of the physical, 
economic, and morale effects of the atomic bombs occupied the atten­
tion of a major portion of the Survey's staff in J apan in order to arrive 
at a more precise definition of the preseiJt capabiliti es and limitations 
of this radically new weapon of destruction. 

"Eyewitness accounts of the explosion all describe simi lar pictures. 
The bombs exploded with a tremendous flash of blue-white light, like a 
giant magnesium flare. The flash was of short duration and accom­
panied by intense glare and heat. It was followed by a tremendous 
pressure wave and the rumbling sound of the explosion. This sound 
is not clearly recollected by those who survived near the center of the 
explosion, although it was dearly heard by others as much as fifteen 
miles away. A huge snow-white cloud shot rapidly into the sky and 
the scene on the ground was obscured firs t by a bluish haze and then 
by a purple-brown cloud of dust and smoke. 

"Such eyewitness accounts reveal the sequence of events. At the 
time of the explosion, energy was given off in the forms of light, heat, 
radiation, and pressure. The complete band of radiations, from X - and 
gamma-rays, through ultraviolet and light rays to the radiant heat of 
infra-red rays, traveled with the speed of light. The shock wave 
created by the enormous pressures built up almost instantaneously at 
the point of explosion but moved out more slowly, that is at about the 
speed of sound. The superheated gases constituting the original fire 
ball exparided outward and upward at a slower rate. 

"The light and radiant heat rays accompanying the· flash traveled 
in a straight line and any opaque object, even a single leaf of a vine, 
shielded objects lying behind it. The duration of the flash was only a 
fraction of a second, but it was sufficiently intense to cause third de­
gree burns to exposed human skin up to a distance of a mile. Clothing 
ignited, though it could be quickly beaten out, telephone poles charred, 
thatchroofed houses caught fire. Black or other dark-colored surfaces 
of combustible material abso rbed the heat and immediately charred or 
burst into flames; white or light-colored sudaces reflected a substan­
tial portion of the rays and were not consumed. The heavy black clay 
tiles which are an almost universal feature of the roofs of Japanese 
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houses bubbled at distances up to a mile. ·Test of samples of this tile 
by the ational Bureau of Standards in Washington indicates that 
temperatures in e--.;:cess of r ,800° C. must have been generated in the 
surface of the tile to produce such an effect. The surfaces of granite 
blocks e-'Cposed to the Bash scarred and spalled at distances up to al­
most a mile. In the immediate area of ground _?:ero (the point on the 
ground immediately below the e-'Cplosion ) , the heat charred corpses 
be) one! recognition . 

"Penetrating rays such as gamma-rays exposed -ray films stored 
in the basement of a concrete hospital almost a mile from ground zero. 
Symptoms of their effect on human beings close to the center of the 
explosion, who survived other effects thereof, were generally delayed 
for two or three days. The.. bone marrow and as a result the process 
of blood formation were affected. The white corpuscle count went 
dm~ n and the human processes of resisting infection were destroyed. 
Death generally followed shortly thereafter. 

"The majority of radiation cases who '"ere at greater distances did 
not show severe symptoms until one to four weeks after the explosion. 
The fir t S) mptoms were Io s of appetite, Ia situde and general dis­
comfort. \ 1Vithin r2 to 48 hours, fever becam~ evident in many cases, 
going as high as 104 o to I05 ° F ., \\ hich in fatal cases continued until 
death. If the fever subsided, the patient usually showed a rapid disap­
pearance of other symptoms and soon regained his feeling of good 
health. O ther symptoms were loss of white blood corpuscles, loss of 
hair, and decrease in sperm count. 

"Even though rays of this nature have great powers of penetration, 
intervening substances filter out portions of them. As the weight of 
the intervening material increases tl1e percentage of the rays penetrat­
ing goes clown. It appears that a few feet of concrete, or a somewhat 
greater thickness of earth, furnished sufficient protection to humans, 
even those close to ground zero, to prevent serious after effects from 
radiation. · 

"The blast wave which followed the flash was of sufficient force to 
press in the roofs of reinforced-concrete structures and to flatten com­
pletely all less sturdy structures. Due to the height of tl1e explosion, 
the peak pressure of the wave at ground zero was no higher than that 
produced by a near-miss of a high-explosive bomb, and decreased at 
greater distances from ground zero. Reflection and shielding by inter­
vening hills and structures produced some unevenness in the pattern. 
The blast wave, however, was of far greater extent and duration than 
that of a high-explosive bomb and most reinforced-concrete structures 
suffered structural damage or collapse up to 700 feet at H iroshima and 
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2,000 feet at Nagasaki. Brick buildings were flattened up to 7,300 feet 
at Hiroshima and 8,500 feet at Nagasaki. Typical Japanese houses of 
wood construction suffered total collapse up to approximately 7,300 
feet at Hiroshima and 8,200 feet at Nagasaki. Beyond these distances 
structures received less serious damage to roofs, wall partitions, and 
the like. Glass windo!YS were blown out at distances up to five miles. 
The blast wave, being of longer duration than that caused by high-ex­
plosive detonations, was accom_panied by more flying debris. Window 
frames, doors, and partitions which would have been shaken down by 
a near-miss of a high-explosive bomb were hurled at high velocity 
through those buildings which did not collapse. Machine tools and 
most other production equipment in industrial plants were not directly 
damaged by the blast wave, but were damaged by collapsing buildings 
or ensuing general fires. 

"The above description mentions all the categories of the destruc­
tive action by the atomic-bomb explosions at Hiroshima and Nagasaki. 
There were no other types of action. Nothing was vaporized or dis­
integrated; vegetation is growing again immediately under the center 
of the explosions; there are no indications that radio-activity continued 
after the explosion to a sufficient degree to harm human beings. 

"Let us consider, however, the effect of these various types of de­
structive action on the cities of Hiroshima and Nagasaki and their 
inhabitants. Hiroshima is built on a broad river delta ; it is flat and 
little above sea level. The total city area is 26 square miles but only 
seven square miles at the center were densely built up. The principal 
industries, which had been greatly expanded during the vvar, were lo­
cated on the periphery of the city. The population of the city had been 
reduced from approximately 340,000 to 245,000 as a result of a civilian 
defense evacuation program. The explosion caught the city by sur­
prise. An alert had been sounded but in view of the small number of 
planes the all-clear had been given. Consequently, the population had 
not taken shelter. The bomb exploded a little northwest of the center 
of the built-up area. Everyone who was out in the open and was ex­
posed to the initial flash suffered serious burns where not protected by 
clothing. Over 4 square miles in the center of the city were flattened 
to the ground with the exception of some 50 reinforced concrete build­
ings, most of which were internally gutted and many of which suffered 
structural damage. Most of the people in the flattened area were 
crushed or pinned down by the collapsing buildings or flying debris. 
Shortly thereafter, numerous fires started, a few from the direct heat 
of the flash, but most from overturned charcoal cooking stoves or other 

• 
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secondary causes. These fires grew in size, merging into a general 
conflagration fanned by a wind sucked into the center of the city by 
the rising heat. The civilian-defense organization was overwhelmed 
by the completeness of the destruction, and the spread of fire was 
halted more by the air rushing toward the center of the conflagration 
than by efforts of the fire-fighting organization. 

"Approximately 6o,ooo to 70,000 people were killed, and 50,000 
were injured. Of approximately 90,000 buildings in the city, 6s,ooo 
were rendered unusable and almost all the remainder received at least 
light superficial damage. The underground utilities of the city were 
undamaged except where they crossed bridges over the rivers cutting 
through the city. All of the small factories in the center of the city 
were destroyed. However, the big plants on the periphery of the city 
were almost completely undamaged and 94 per cent of their workers 
unhurt. These factories accounted for 74 per cent of the industrial 
production of the city. It is estimated that they could have resumed 
substantially normal production within 30 days of the bombing, had 
the war continued. The railroads running through the city were re­
paired for the resumption of through traffic on August 8, two days 
after the attack. 

"Nagasaki was a highly congested city built around the harbor and 
up into the ravines and river valleys of the surrounding hills. Spurs of 
these hills coming down close to _the head of the bay divide the city 
rouo-hly into two basins. The btult-up area was 3-4 square miles of 
whi~h o.6 square miles was given over to industry. The peak wartime 
population of 285,000 had been reduced to around 2JO,ooo by August 
1945, largely by preraid evacuations. Nagasaki had been attacked 
sporadically prior to August 9 by an aggregate of 136 planes which 
dropped 270 tons of high explosives and 53 tons of incendiary bombs. 
Some two per cent of the residenti~l buil~ings had been destroyed or 
badly damaged; three of the large mdustnal plants had received scat­
tered damage. The city was thus comp~ratively intact at the time of 
the atomic bombing. The alarm ~vas lmproperly given and there­
fore few persons were i~ shelter_s. The. hom? exploded over the 
northwest portion of the :1ty ; the 1.n~e~vemng h11ls protected a major 
portion of the city lying 111 the adJommg valley. The heat radiation 
and blast actions of the Nagasaki bomb were more intense than those 
of the bomb dropped over Hiroshima. _Reinforced-concrete structures 
were structurally damaged at. grea~er. d1stances ; the heavy steel-frame 
industrial buildings of the M1tsub1sh1 steel works and the arms plant 
were pushed at crazy angles away from the center of the explosion. 
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Contrary to the situation at Hiroshima, the majority of the fires that 
~tarted immediately after the explosion resulted from direct ignition 
by the flash. 

"Approximately 40,000 persons were killed or missing and a like 
number injured . Of the 52,000 residential buildings in agasaki r 4.­
ooo were totally destroyed and a further 5.400 badly damaged. N inety­
six per cent o(the industrial output of Iagasaki was concentrated in 
the large plants of the Mitsubishi Co. which completely dominated the 
town. The arms plant and the steel works were located within the 
area of primary damage. It is estimated that 58 per cent of the yen 
value of the arms plant and 78 per cent of the value of the steel works 
were destroyed. The main plant of the Mitsubi shi electric works was 
on the periphery of the area of greatest destruction. \pproximately 
25 per cent of its value was destroyed. The dockyard, the largest in­
dustrial establislunent in Nagasaki and one of the three plants previ­
ously damaged by high-explosive bombs, was located down the bay 
from the explosion. It suffered virtually no new damage. The Mitsu­
bishi plants were all operating, prior to the attack, at a fraction of their 
capacity because of a shortage of ra~ materials. Had the war contin­
ued, and had the raw material situation been such as to warrant their 
restoration, it is estimated that the dockyard could have been in a posi­
tion to produce at 8o per cent of its full capacity within three to four 
months ; that the steel works would have required a ·year to get into 
substantial production ; that the electric works could have resumed 
some production within two months and been back at capacity within 
six months; and that restoration of the arms plant to 6o to 70 per cent 
of former capacity would have required IS months. 

"Some 400 persons were in the tunnel shelters in Nagasaki at the 
time of the explosion. The shelters consi sted of rough tunnels dug 
horizontally into the sides of hills with crude, earth-filled blast walls 
protecting the entrances. The blast walls were blown in but all the 
occupants back from the entrances survived , even in those tunnels al­
most directly under the explosion. Those not in a direct line with the 
entrance were uninjured. The tunnels had a capacity of roughly roo,­
ooo persons. Had the proper alarm been sounded, and these tunnel 
shelters been filled to capacity, the loss of life in Nagasaki would have 
been substantially lower. 

"The Survey has estimated that the damage and casualties caused 
at Hiroshima by the one atomic bomb dropped from a single plane 
would have required 220 B-29s carrying 1,200 tons of incendiary 
bombs, 400 tons of high-explosive bombs, and 500 tons of anti-person­
nel fragmentation bombs, if conventional weapons, rather than an 
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atomic bomb, had been used. One hundred and twerity-five B-29s 
carrying 1,200 tons of bombs would have been required to approxi­
mate the damage and casualties at Nagasaki. This estimate presup­
posed bombing under conditions similar to those existing when the 
atomic bombs were dropped and bombing accuracy equal to the aver­
age attained by the Twentieth Air Force during the last three months 
of the war. 

"As might be e."Xpected, the primary reaction of the populace to the 
bomb \vas fea r, uncontrolled terror, strengthened by· the sheer horror 
of the destruction and suffering witnessed and experienced by the sur­
vivors. P rior to the dropping of the atomic bombs, the people of the two 
cities had fewer misgivings about the war than people in other cities 
and their morale held up after it better than might have been expected. 
Twenty-nine per cent of the survivors interrogated indicated that after 
the atomic bomb was dropped they were convinced that victory for 
Japan was impossible. Twenty-four per cent stated that because of the 
bomb they felt personally unable to carry on with the war. Some 40 
per cent testified to various degrees of defeatism. A greater number 
( 24 per cent) expressed themselves as being impressed with the power 
and scienti fic skill which underlay the discovery and production of the 
atomic bomb than expressed anger at its use (20 per cent). In many 

• in tances, the reaction vvas one of resignation. 
"The effect of the atomic bomb on the confidence of the Japanese 

civil ian population outside the two cities was more restricted. This 
was in part due to the effect of d.istance, lack of understanding of the 
nature of atomic energy, and the Impact of other demoralizing experi­
ences. The role of the atomic bomb in the surrender must be consid­
ered along with all the other forces which bore upon that question with 
J apan. 

"Japan's governmental structure was such that in practice the Em­
peror merely approved the decisions of his advisers. A consensus 
among the oligarchy of ruling factions at the top was required before 
any major question of national P?licy co.uld ~e decided. These factions, 
each of which had a different pomt of VIew, mcluded the group around 
the Emperor of whom Marquis Kido, the Lord Keeper of the Privy 
Seal, was the most important, the ex-pr~iers constituting the J ushin 
o.r body of senior statesme~,. and the cabmet. The .Army and Navy 
named their own cabinet mu11sters, who, together With the two chiefs 
of staff, had direct access to the Emperor. The cabinet could per­
petuate itself only so long as it was able to .absorb or modify the views 
of the A rmy and Navy ministers, who, until the end, were strongly in­
fluenced by the fanaticism of the Army officers and many of the 
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younger Navy officers. The ruling oligarchy considered the opinions 
of the Japanese people as only one among the many factors to be taken 
into consideration in determining national policy and in no sense as 
controlling. 

"The first definitive break in the political coalition which began the 
war occurred following our success at Saipan. Ten days thereafter, 
on July r6, 1944, the cabinet headed by Gen. Tojo fell. This signifi­
cant turn in the course of Japan's wartime politics was not merely the 
result of an immediate crisis. Even at that date, elements opposing 
continuation of the war had found means of applying pressure against 
the fanatic exponen.ts of Japan's militaristic clique. The original fac­
tions who had either opposed war before Pearl Harbor, or gone along, 
or 'retired' in the first phase of the conflict recognized as early as the 
spring of 1944 that Japan was facing ultimate defeat. By that time, 
United States determination to fight and her ability to mount over­
powering offensives in the Pacific, even before the ' opening of the 
European Second Front, had already been demonstrated to many of 
those who had access to all the facts. The political problem of those 
who saw the situation was to circulate among other leaders in retire­
ment or outside the government a true picture of the war and then un­
seat the Tojo government in favor of one which would bring the war 
to an end. 

"Rear Adm. Takagi of the Navy General Staff made a study be­
tween September 20, 1943, and February 1944, of the war's battle les­
sons up to that time. Based on analysis of air, fleet and merchant ship 
losses, Japan's inability to import essential materials for production, 
and the potentiality of air attacks on the home islands, Takagi con­
cluded that Japan could not win and should seek a compromise peace. 
His study and a similar one made by Sakomizu of the Cabinet Plan­
ning Board documented the fears of the J ushin, and through them of 
Marquis Kido, that all was not well with Tojo's prosecution of the 
war. With the loss of Saipan, it was possible to build up sufficient 
pressure to force Tojo's retirement. 

"The government of Gen. Koiso, ·who was chosen by the ever­
cautious Kido to head the succeeding cabinet, did not have the strength 
to stand up to the military and was a disappointment to the more en­
thusiastic peace makers. In spite of original instructions to give 'fuq­
damental reconsideration' to the problem of continuing the war, his 
only accomplishment in that direction was the creation of a Supreme 
War Direction Council, an inner . cabinet which supplied the mecha­
ni sm through which the problem of surrender was eventually resolved. 

"The conviction and strength of the peace party was increased by 

.. 
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the continuing Japanese military defeats~ and by Japan's helplessness 
in defending itself against the ever-growing weight of air attack on the 
home islands. On April 7, 1945, less than a week after United States 
landings on Okinawa, Koiso was removed and Marquis Kido installed 
Adm. Suzuki as premier. Kido testified to the Survey that, in his 
opinion, Suzuki alone had the deep conviction and personal courage to 
stand up to the military and bring tl1_e war to an end. Early in May 
1945, the Supreme War Direction Council began active discussion of 
ways and means to end- the war, and talks were initiated with Soviet 
Russia seeking her intercession as mediator. 

"The talks by the Japanese ambassador in Moscow and with the 
Soviet ambassador in Tokyo did not make progress. On June 20, the 
Emperor, on his own initiative, called the six members of the Supreme 
Vvar Direction Council to a conference and said it was necessary to 
have a plan to close the war at once, as well as a plan to defend the 
home islands. The timing of the Potsdan1 Conference interfered with 
a plan to send Prince Konoye to Moscow as a special emissary with 
instructions from the cabinet to negotiate for peace on terms less than 
unconditional surrender, but with private instructions from the Em­
peror to secure peace at any price. Although the Supreme Vvar Direc-

. tion Council, in its deliberations on the Potsdam Declaration, was 
agreed on the advisability of ending the war, three of its members, the 
Prime Minister, the Foreign M.niste-r and the Navy Minister, w_ere 
prepared to accept unconditional surrender, while the other three, the 
Army Minister, and the Chiefs of Staff of both services, favored con­
tinued resistance unless certain mitigating conditions were obtained. 

"On August 6, the atomic bomb was dropP.ed on Hiroshima, and 
on August 9, Russia entered the war. In the succeeding meetings of 
the Supreme Vvar Direction Council, the differences of opinion previ­
ously existing as to the Potsdam terms persisted e.""<actly as before. By 
using the urgency brought about through fear of further atomic boinb­
ing attacks, the Prime Minister found it possible to bring the Emperor 
directly into the discussions of the Potsdam terms. Hirohito, acting as 
arbiter, resolved the conflict in favor of unconditional surrender. The 
public admission of defeat by the responsible Japanese leaders, which 
constituted the political objective of the United States offensive begun 
in 1943, was thus secured prior to invasion and while Japan was still 
possessed of some 2,ooo,ooo troops and over g,ooo planes in the home 
islands. Military defeats in the air, at sea and on the land, destruction 
of shipping by submarines and by air, and direct air attack with con­
ventional as well as atomic bombs, all contributed to this accomplish­
ment. 
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"There is little point in attempting precisely to impute Japan's un­
conditional surrender to any one of the numerous causes which jointly 
and cumulatively were responsible for Japan's disaster. The time lapse 
between military impotence and political acceptance of the inevitable 
might have been shorter had the political structure of Japan permitted 
a more rapid and decisive determination of national policies. Never­
theless, it seems clear that, even without the atomic bombing attacks, 
air supremacy over Japan could have exerted sufficient pressure to 
bring about unconditional surrender and obviate the need for invasion. 

"Based on a detailed investigation of all the facts, and supported 
by the testimony of the surviving Japanese leaders involved, it is the 
Survey's opinion that certainly prior to December 21 , 1945, and in 
all probability prior to November I, 1945, Japan would have surren­
dered even if the atomic bombs had not been dropped, even if Russia 
had not entered the war, and even if no invasion had been planned or 
contemplated. 

"The foregoing pages tell of the results achieved by air power in 
each of its several roles in the war in the Pacific, including the effects 
of the atomic bombs. The Survey has already reported on the results 
achieved by air power in the European war. It remains to seek out the 
degree to which the Pacific study modifies, adds to or supports the 
signposts to the future which were suggested by the European study; 
to state the extent to which hindsight suggests that air power might 
have been differently or better employed in the Pacific; to discuss the 
impact of the existence of atomic bombs on the role of air power; and 
to state the Survey's recommendations. First, however, it is necessary 
to point out some of the unique features of the Pacific war which must 
be borne in mind while considering lessons to be learned from it. 

"The Pacific war was unique in many respects, as was the Euro­
pean war, and great reservation should be used in assuming that what 
was effective or not effective under those circumstances would be 
similarly effective at other times and under different circumstances. 
Japan's initial war strategy called for a war of lim_ited opjectives. Her 
capabilities did not permit an attack on our basic supporting strength. 
She was, however, a fanatically determined enemy, well prepared ini­
tially, and the fighting quality of her soldiers, seamen and airmen 
should not be underestimated. 

"Japan's geographical situation determined that the Pacific 'yar 
should in large measure be a war for control of the sea and to insure 
control of the sea, for control of the air over it. As a result, attacks 
against warships and merchant ships and amphibious operations for 
possession of island positions on which forward bases could be located 
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were close to the heart of the struggle. Carrier task forces, surface 
ships to provide logistic support, and submarines therefore assumed 
roles of unusual importance. 

"Japan's industrial potential was approximately 10 per cent of that 
of the U nited States. Even though her research and technical design 
\\ ork was not purely imitative, her ability to develop reliable operat­
ing equipment in the new fields was low. Her radar and communi­
cations equipment was weak. She could not build sufficient ships or 
escort vessels. She lacked construction equipment to build adequate 
airfields. She was always hampered by a lack of oil. Her antiaircraft 
was outmoded. She could not economically afford to build adequate 
shelters for her population. She could not both disperse her industry 
and also repair damaged plants. She chose dispersal rather than 
repair but she had insufficient means even to disperse effectively. 

" ot only the uniqueness of the Pacific \·\ar but nevv developments 
in weapons and tactics make it impossible to assert that signposts to 
the future derived from the Pacific war will apply with equal force to 
other situations. The Survey believes, however, that the following 
signposts as to the role of air power should be given thorough con­
sideration by those working out the solutions to new problems arising 
under differing conditions. , 

" 1. Control of the air was essential to the success of every major 
military operation. Control of the air enabled surface vessels to sail the 
seas as far as that control extended, even within range of enemy land­
.based airplanes. Control of the air permitted amphibious landings at 
any point where that control could be assured. Control of the air per­
mitted close air support to ground forces , the effectiveness of which 
was decisive wherever fully employed. Control of the air over lines 
of communications permitted effective illterdiction of them to th e 
enemy and preserved them to ourselves. Control of the air over the 
J apanese home islands permitted the destruction by long-range bomb­
ing of such of her industries and cities as we chose to attack. The first 
objective of all commanders in the Pacific war, whether ground, sea 
or air, whether American, Allied, or Japanese, was to assure control 
of the air. 

"2. Control of the air was not easily achieved, and involved the co-
ordinated application ,of afl the resourc~s of the nation. Air power 
consisted not merely of the planes and ptlots that engaged the enemy, 
but of all the sources of strength that supported, reinforced and ex­
ploited control of the air. It was coordinated teamplay of ground, sea 
and air forces, both ground-based and carrier-based, and their sup­
porting services, backed up by the full effort of all phases of the home 
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front that enabled us to secure control of the air, at first locally and 
then more generally, culminating in virtual freedom of the skies over 
the Japanese home islands themselves. 

"3. The limitations of air control deserve special mention. It was 
never completely possible to deny the air to the enemy. It was consid­
ered that we had control of the air when the enemy could not operate in 
it without prohibitive losses in relation to results achieved, while our 
own planes could operate in it at will and with acceptable risk of loss. 
The Japanese increased their ratio of results achieved to losses by 
adopting Kamikaze tactics. This was a measure of desperation, but 
the results obtained were considerable and, had they . been much 
greater, might have caused us to withdraw or to modify our strategic 
plans. The principle involved indicates the degree to which defensive 
air control inust be improved or enemy bases kept beyond the range 
of enemy suicide planes or guided missiles from such land br sea as we 
propose to use. 

"4. Given air control, there were also limitations as to the specific 
results which could be achieved in exploiting such control by aircraft 
carrying conventional high-explosive bombs. Fox holes, underground 
emplacements and other prepared defenses could not in ma.ny cases be 

, reduced, and it was necessary to eliminate remaining ground forces in 
costly close-range fighting even though these forces were isolated and 
completely cut off from supplies and reinforcements. 

"Weather and darkness limited exploitation of air control, but as 
the war progressed technical and tactical advances were made which 
progressively reduced these limitations. 

"Combat radius of fighters and time on patrol at maximum radius, 
although great by previously existing standards, required that airfields 
or carriers be available within 300 nautical miles or less of the critical 
areas of surface combat for optimum fighter cover. The effective 
radius of our longest range bombers was limited to r,soo miles and 
bases still closer to Japan were considered essential for emergency 
landing and fighter support. . 

"The importance of reducing these limitations of control of the air 
and its exploitation by the application of research and development 
work in postwar years is obvious. 

"s. The experience of the Pacific war s upports the findings of the 
Survey in Europe that heavy, sustained and accurate attack against 
carefully selected targets is required to produce decisive results when 
attacking an enemy's sustaining resources. It further supports the find­
ings in Germany that no nation can long survive the free exploitation 
of air weapons over its homeland. For the future it is important fully 
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to g rasp the fact that enemy plane enj oy ing control of the sky over 
one's head can bf.! a eli a trous to one's country as its occupation by 
physical inva ion. 

' 'H ind ight inevitably uggests that in some respects air power 
might have been di ffe rently or better employed. Prior to the E uropean 
war, we underestimated the pre-dominant role that air power was to 
play and allocated to it too small a share of even the inadequate re­
sources then available to the . rm) and avy. t the outbreak of the 
Paci fic war, our deficienc) was particularly great in modern land­
based fighters and in carriers. One thousand planes in the Philippines 
at least equal in performance to the best then a...ailable to the J apa­
nese, including types effective again t shipping, well-manned, equipped 
and supplied, and dispersed on some so airfields, would ha' e seriously 
impeded the original Japanese advance if knowledge of their e."X istence · 
had not entirely dissuaded the Japanese from making the attempt. 
The loss of relatively antiquated battleships at Pearl Harbor had little 
effect on the Navy's combat capabilities at that time, vvhile the addition 
of a few carriers would have enormously increased its capabilities. 
Larger overall appropriations to the armed forces, begi1ming at the 
time of Japanese occupation of Manchuria when the threat to peace 
in the Far East became evident, might have made war unneces ary 
and would have paid fo r itself many times over in reduced casualties 
and expenditures had war still been unavoidable. 

" pon entering the war, we were deficient not only in numbers, 
but in q4ality of many of our aircraft types. VVe were forced there­
after into hasty and costly modification and technical development pro­
grams to raise the performance of our aircraft to acceptable standards. 
These programs could have been conducted more efficiently and eco­
nomically during prewar years. 

" In the actual conduct of the war we more quickly grasped the 
strategic revolution brought about by the capabilities of air po.,ver than 
did the Japanese. By the end of 1943, we had achieved through com­
bat and the augmentation of our fo rces, such clear cut superiority over 
the Japanese in all elements of air power that eventual victory was as­
sured. 

"In e."Xploiting this superiority greater economy of effort was possi­
ble. The structure of our prewar military organization provided no 
means, short of the President, for integrating our armed fo rces. U n­
der the pressure of war the J oint Chiefs of Staff was the most decisive 
mechanism then possible to fill this gap. Each of its members had in 
effect the power of veto and the required unanimity was produced by 
compromise. It proved impossible to agree on an overall commander 
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U. S. Army photo 

DESTRUCTION OF OSAKA BY B-29 BOMBERS 

fo r the Paci fic as a whole. Our military and economic strength. how­
ever, made it possible to plan and execute a dual line of advance across 
the PaCific and to mount an air attack of sufficient weight to induce 
unconditional surrender concurrently with the preparation of a full 
scale invasion. 

"Capture of the Gilbert Islands produced limited strategic results. 
Attacks on.Rabaul and Qthe'r bypassed positions were continued longer 
and in greater volume than required. The effectiveness of high-level 
attack in softening up prepared defenses and in sinking maneuvering 
ships was overestimated. Prior to the occupation of the Marianas, 
B-29s could have been more effectively used in coordination with sub­
marines for search, low-level attacks and mining in accelerating the 
destruction of Japanese shipping, or in destroying oil and metal plants 
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in the southern areas, than in striking the Japanese 'Inner Zone' from 
China bases. 

"In the final assault on the J apanese home islands we were handi­
capped by a lack of prewar economic intelligence. Greater economy of 
effort could have been attained and much dupl icati' e effort avoided, 
by e..'<tending and accelerating the st rangulation of the J apanese econ­
omy already taking place as a resul t of prior attacks on shipping. 
This could have been done by an earlier commencement of the aerial 
mining program, concentration of carrier plane attacks in the last 
months of the war on Japan's remaining merchant shipping rather 
than on her already inunobilized warships, and a coordinated B-29 and 
carrier attack on Japan's vulnerable rail road system beginning in pril 
1945- . 

"We underestimated the abili ty of our ai r attack on Japan s home 
islands, coupled as it was with blockade and previous mili tary defeats, 
to achieve unconditional surrender without invasion. By July 1945, 
the weight of our air attack had as yet reached only a fraction of its 
planned proportion, Japan's industrial potential had been fa tally re­
duced, her civilian population had lost its confidence in victory and 
was approaching the limit of its endurance, and her leaders, convinced 
of the inevi tability of defeat, were preparing to accept surrender. The 
only remaining problem was the timing and terms of that surrender. 
H aving entered the war inadequately prepared, we continued all-out 
mobilization of all resources to bring ever increasing pressure on Ja­
pan, beyond the time when this was still reasonably required. 

"Does the e..xistence of atomic bombs invalidate all conclusions 
relative to air power based on pre-atomic experience? It: is the Sur­
vey's opinion that many of the pre-existing yardsticks are revol~tion­
ized, but that certain of the more basic principles and relationships 
remain . The atomic bomb, in its present state of development, raises 
the destructive power of a single bomber by a factor of somewhere be­
tween so and 250 times, depending upon the nature and size of the 
target. The capacity to destroy, given control of the air and an ade­
quate supply of atomic bombs, is beyond question. U nless both of 
these conditions are met, however, any attempt to produce war-deci­
sive results through atomic bombing may encounter problems similar 
to those encountered in conventional bombing. 

"The problem of control of the air, primarily of our own air, and 
should we be attacked, of the enemy's air as well, becomes of even 
greater significance. The most intense effort must be devoted to per­
fecting defensive air control both by day and night, through the im­
provement of early -..yarning and fighter control apparatus, anti-aircraft 
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ordnance and defensive fighters, not only from the standpoint of tech­
nological improvement and volume, but also of disposition and tactics. 
It would be rash, however, to predict an increase in the effectiveness 
of defensive control sufficient to insure that not a single enemy plane 
or guided missile will be able to penetrate. It therefore behooves us 
to accept the possibility that at least ·a small number of enemy planes 
or guided missiles may be able to evade all our defenses and to attack 
any objective within range. The threat of immediate retaliation with 
a striking force of our own should deter any aggressor from attacking. 

"If we are not to be overwhelmed out of hand, in the event we are 
nevertheless attacked, we must reduce materially our vulnerability to 
such attack. The experience of both the Pacific and European wars 
emphasizes the extent to which civilian and other forms of passive de­
fense can reduce a country's vulnerability to air attack. Civilian in­
juries and fatalities can be reduced, by presently known techniques, to 
one-twentieth or less of the casualties which would be suffered were 
these techniques not employed. This does not involve moving every­
thing underground, but does involve a progressive evacuation, dis­
persal, warning, air-raid shelter, and postraid emergency assistance 
program, the foundations for which can only be laid_in peacetime. The 
analysis of the effects of the atomic bombs at Hiroshima and Nagasaki 
indicates that the above statement is just as true and much more 
terrifyingly significant in an age of atomic bombs than it was in an age 
of conventional weapons. Similarly, economic vulnerability can be 
enormously decreased by a well worked out program of stockpiles, 
dispersal and special construction of particularly significant segments 
of ind!lstry. Such a program in the economic field can also be worked 
out satisfactorily only in peacetime. 

"In the strictly military field the impact of atomic weapons and 
guided missiles on strategy and tactics can only be developed by mili­
tary speci(!lists. It is the Survey's opinion, however, that mature study 
by such specialists will support the 'conclusion that dispersal of mili­
tary forces, and therefore space and distance in which to effect such 
dispersal, will be significant considerations; that heavy bombers simi­
lar to those used in this war will not be able to operate effectively and 
on a sustained basis much beyond the range of protective fighters, and 
that newer types of offensive weapons and new tactics must be de­
veloped to do so; that forward air bases will have to be defended or 
more advanced bases acquired step by step in actual combat ; and that 
the basic principles of war, when applied to inclusJe the field of the new 
weapons, will be found to remain. If such be the case, atomic weapons 
will not have eliminated the need for ground tro9ps, for surface ves-
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sels, for air weapons, or fo r the full coordination among them, the 
supporting services and the civilian effort, but will have changed the 
context in which they are employed to such a degree that radically 
changed equipment, training and tactics will be required. 

'Over and above the numerous recommendations scattered 
throughout preceding ections of this report, of which the recommen­
datiot~ that ' e develop protection fo r our civilian population and for 
our economy is one of the m st important, the Survey has been im­
pressed with the need fo r concrete and prompt action to encourage 
adequate research and development; to assure adequate intelligence 
during peacetime ; to integrate our military establishments ; and to in­
crease the national appreciation of the necessity for continued strength 
of the nited States as a force for peace. 

"Research and development-The 'blitzkrieg' technique is of enor­
mous danger. This conclusion, deri' eel initiall) from the European 
war, is strongly supported by the Japanese experience. A mobilized 
and well-trained striking force enj oying a certain technical superiority 
can overwhelm in short order the forces of a country of far greater 
basic long-term strength. In the opening phases of the Pacific war the 
Japanese were able to overrun IJO,ooo,ooo people and an area of 
enormous strategic importance in the space of a few months. This was 
true in spite of the fact that from the time of the Munich conference in 
1938 we had been on notice that aggression against the peace of the 
world was possible and that the intervening years and the e-xperience 
of our A llies had been invaluable in permitting us to take the necessary 
steps to revise our strategic concepts, to apply our advanced scientific 
and development resources to the improvement of our weapons, and 
to begin our industrial and military mobilization. The distances of the 
Pacific fortunately ·gave us space, and therefore time, in which to ab­
sorb the initial blow while our increasing strength and Japan's increas­
ing logistic problems reversed the initial disadvantages facing our ad-
vanced forces. . 

"Science has increased tremendously the destructive capability of 
modern weapons and promises further developt:nents in the future. 
Given an adequate supply of atomic bombs, the B-29s based in the 
Marianas had sufficient strength to have effectively destroyed in a 
single day every Japanese city with a population in excess of JO,OOO 
people. In the future, national security will depend to a large degree 
on technical superiority of weapons and on operating and maintenance 
proficiency of personnel. Peacetime military strategic planning must 
be pointed to and supported by a vigorous program of scientific re­
search and development. If the United States is not to be forced to 
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hasty and inadequate mobili zation every time the threat of aggression 
arises in the world, it is essential that in the field of mili tary weapons 
and tactics she be technically not merely abreast of, but actually ahead 
of any potential aggressor. I t is not generally realized the degree to 
which basic scienti fic research was neglected in the U nited States dur­
ing the course of the war in order to concentrate on the belated de­
velopment of the specific vveapons immediately required, nor the de­
gree to which we lagged behind Germany in advanced aerodynamics, 
jet p ropulsion and the development of guided missiles. In air anna­
ment and torpedoes, even the J apanese were ahead o~ us. One or two 
years' lag in either basic research or in the development of reliable 
military application of such research can only be made up with diffi­
culty, if at all. This type of work has become so complex that e.'Cpend i­
tures fo r research and development iri the order of one bi llion dolla rs 
annually may be required to assure an acceptable degree of national 
security. 

"Intell igence-At the start of the P aci fi c war our strategic intell i­
gence \\as highly inadequate, and our overall war plans, insofa r as they 
were based on faulty info rmati on and faulty interpretation of accu­
rate information, were unrealistic. After Pearl Harbor the obtain­
ing and analysis of economic and industrial information necessary 
to th e planning of an attack on Japan's sustaining resources required 
several years of the most strenuous effort and even then substantial 
gaps remained. If a comparable lack of intelligence should ex ist 
at the start of a future nati onal emergency, it might prove di sas­
trous. In the field of operational intell igence considerable fo rward 
strides were made during the Pacific war. T he requirements in thi s 
field for a large volume of minutely detailed and accurate work, for 
complex analysis geared to rapidly changing capabilities of forces an d 
weapons, and for speed, all place a heavy burden on training, com­
petence and organization. These requirements were not fully met in 
the I:acifi.c war ; the defic iency was at times serious. This was in large 
measure t raceable to a prewar lack of trained and competent opera­
tional intelligence officers to provide an adequate nucleus for an ex­
panding organization. The basis for adequate intelligence can only be 
laid m peacetime. The solution to our problems in this field appears in 
part to be the greater centrali zation to be provided by the National 
Intelligence A uthority, particularly in securing more adequate co­
ordination and dissemination. It appears also to lie in close integration 
into the various operating organizations of appropriate intelligence 
units, adequate budgets and personnel for intelligence work, and a 
sufficient increase in the prestige attached to such work to attract the 
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highe t qual ity of personnel. This latter can only come from increased 
traini ng in intelligence and active appreciation of its functions on the 
part of other rmy, avy, and Government official . The p resent lack 
of recogni zed responsibil ity for intell igence work by the various op­
erating organi zations and the present hortage of trained and com­
petent intell igence personnel give cause for alarm and require correc­
tion. 

" Integration of our milita r) establishment -Organizational defi ­
ciencies in the Japanese Government contributed to Japan's entering a 
di a trous "ar and sub equently contr ibuted t the absolutenes of her 
defeat. T he form of her governmental organiza tion provided no means 
for civilian control of the mili tary or fo r obtaining effective coordina­
tion between the Army and avy. Mili tary policy ' as incon istent 
with the foreign policy of the cabinet, the Japane e rrny and Na y 
tend ing to make their own foreign policy in accordance with their in­
dividual aims, capabilities and requi rements. During the war, bureau­
cratic rivalry between her Army and avy impeded coordinated. st ra­
tegic and tactical planning, the proper employment of her air pO\'> er, 
the development of adequate logistics and the efficient utilization of 
her economic resources. T he ~xi stence of such joint or combined or­
ganizations as the Supreme 'v\ ar Counci l,. the Supreme War Di rection 

ouncil , the Board of F ield Marshals and F ie t dmirals, the Im­
perial General H eadquar ters erved mainly to hide the fact that real 
unity, integration, and coordination were conspicuously lacking. 

"Even though the ni ted States did not achieve unity of command 
in the P acific as a whole, each theater commander used the ai r, grow1d 
and sea forces assigned to him as an integrated or coordinated team. 

oordination and compromise among theater commanders was largely 
achieved in all major respects. Such lack of complete integration as 
existed was in a large measure t raceable back th rough the structure of 
the J oint Chiefs of Staff to the basic structure of our pre\ ar military 
organization. The Congress of the U nited States is today considering 
legislation for the reorganization and integration of our military es­
tablishments. The Survey is of the opinion that the prompt passage 
of appropriate legislation is in the national interest. 

"The lessons of the Pacific war strongly support that form of or­
ganization which provides unity of command, capable of clear and ef­
fective decision at the top, strengthens civilian control and thus pro­
vides closer integration of military policy with foreign and domestic 
policy, and favors a high degree of coordination in planning, intelli­
gence, and research and development. Such unity of command should, 
however, decentralize admini strative burdens and permit specialized 
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training and the free development of the component forces, even at the 
risk of some duplication. 

" 'Within a department of common defense which provides unity of 
command and is itself oriented toward air and new weapons, the Sur­
vey believes that, in addition to the Army and the Navy, there should 
be an equal and coordinate position for a third establishment. To this 
establishment should be given primary responsibility for passive and 
active defense against long range attack on our cities, industries and 
other sustaining resources; for strategic attack, ' 'vhether by airplane 
or guided missile; and for all air units other than carrier air and such 
land-based air units as can be more effective as component parts of the 
Army or Navy. The mission of such a new establishment would differ 
considerably from that of an autonomous air force and would, in cer­
tain respects, require additional and broader experience than has here­
tofore been required by the A rmy Air Forces alone. 

"Strength as a fore~ for peace-The Survey's report on the Euro­
pean war stated that the great lesson to be learned in the battered 
cities of E ngland and the ruined cities of Germany is that the best way 
to win a war is to prevent it from occurring. This is fully supported by 
the example of the devastated cities of Japan and their unhappy and 
hungry surviving inhabitants . The prevention of vvar must be the 
ultimate end to which our best efforts are devoted. It has been sug­
gested, and wisely so, that this objective is well served by insuring the 
strength and the security of the United States. The United States was 
founded and has since lived upon principles of tolerance, freedom and 
good will at home and abroad. Strength based on these principles is 
no threat to world peace. P revention of war will not be furthered by 
neglect of strength or lack of fo resight or alertness on our part. Those 
who contemplate evil and aggression find encom;agement in such neg­
lect. Hitler relied heavily upon it. The Japanese would never have 
attacked Pearl Harbor had they not correctly assessed the weakness 
of our defenses in the Pacific and had they not incorrectly assessed the 
fighting determination of the United States when attacked. 

"Suggestions for assuring the military strength and security of 
the United States are by no 'means intended as a recommendation for 
a race in arms with other nations; nor do they reflect a lack of con­
fidence in the prospect of international relationships founded upon 
mutual respect and good "will which will themselves be a guarantee 
against future wars. The development of an intelligent and coordi­
nated approach to American security can and should take place within 
the framework of the security organization of the United Nations. 

"The United States as a member of the United Nations has cove-
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nanted not to use force e-"cept in defense of law as embodied in the 
purposes and principles of the nited ations' Charter. s one of the 
great powers we must be prepared to act in defense of law and to do 
our share in assuring that other nations live up to their CO\ enant. 

"T he nited States must ha' e the will and the trength to be a 
force fo r peace .. , 

ASUKASA SECTION OF TOKYO AFTER FIRE BOMBING 
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SUMMARY OF AIR CARRIER OPERATIONS 

By Domestic Air Lines in the United States' 

Compiled by t he Office of Aviation Information , Civi l Aeronautics Administra tion 

Cat- Plams R evenue Total Total Express M ail 
endar Qper- in Miles Pusscn~ers Pussen ~er Ca rried Ton-Miles 
Year a.tors Serricr Flown Carried Mites Flown ( pou11ds) Flou:n' 
--- -- --- ------

1926 I I N.A. 4,258,771 5.782 N .A. 3.555 N.A. 
1927 16 N.A. 5. 779,86.) 8.66 1 N .A. 45 .859 N.A. 
1928 31 268 I01400,2J9 4 7-840 N.A . 2 10,4 04 N.A. 
1929 34 442 22,380,0 20 159 .751 N.A. 249,634 1 .A. 
1930 38 497 3 1,992,634 J 74-9:; s 84,014 ,572 359,52.3 N.A. 
1931 35 490 42,755.4 17 -169 981 106,442,3 75 788,059 J , l 40,20 5 
193 2 29 456 45.606,354 47•!.279 l 2i,038, 798 1,033 ,970 2 ,701 , 1 25 

1933 21 408 48,771.553 49.) , 141 173 •. 492. 11 9 1,5 10, 215 2,567.949 
1934 22 417 40,955-396 461 ,743 187 ,858,62y 2,133, 19 1 2,46 1. 411 
1935 23 356 55 ,380,35..> 746.946 3 1J,905,508 3,822,397 4, 132,708 
1936 21 272 63,777 226 1.0 20.93 I 435.740,253 6,958,777 5.74I ,4J6 
1937 17 282 66,071,50i 1, 102.707 476,6o,; 165 7, 127.369 6,698, 230 
1938 r 8 253 69,668,82 7 I ,343 427 557.7 19.268 7.335.967 7,422 ,86o 
1939 17 265 82,57 I ,52.3 I,876,051 749.787,096 9-5 14,229 8,584,891 
1940 r6 358 1o8.8o0.436 2,959.480 I , I47 ,444,948 I 2,506, 176 10,035.638 
1941 17 359 133 ,022 ,679 4.060.545 1,49 I. 734,671 19,209,67 1 12 ,900,405 
1942 16 179 110, 102,86o 3 .551 ,833 I ,481,976,3 29 39.968,785 21 ,066,627 
1943 I6 194 103,601,443 3.454,0.10 1,642,596,640 57.543 .591 35.927,042 
1944 r6 279 142.234,034 4.668,466 2,264,282,453 66,011 ,669 50,922,016 
1945 17 41I 214,959,855 7,502,538 3,5oo, 102,057 8.),0 24,000 64 ,955·466 
1946 20 676 309,592,647 I 2,59 1,25 [ 6,067, 108,5 73 149, 1 I S.ooo N.A. 

N.A.: Not available. 
' Does not include charter services or operations to fo reign countries . 
2 Mail ton -m iles flown are for domestic services a nd Hawaiian Airlines . Ltd ., which com­

pa ny bolds a domest ic air mai l contract. 

MILITARY AND NAVAL AIR TRANSPORT 

Calendar Year 1946 

Operations 

P lane mi les flown . . ... ... . . . . ... . . . 
Passenger s carried .... . .. . .. . ... .. . . 
Tons of Cargo and Mai l .......• • ... 
Total ton m iles . . ....... ....... . . 
Miles of route, peak mo ...... . . .... . 

U. S. Army Air Forces 
Air Transpor t Command 

69,561,o6o 
396,534 

31,408 
203,092,637 

II9,971 

U.S. Navy 
Ai r T ranspor t Service 

36,036,402 
429,302 

25,70 7 
I 2I ,930,97 4 

52,236 

-I 
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I'IRST I'AMILY 01' THE AIR 

Three generations of an illustrious 
family are represented here. 

At left is the durable Boeing B·l7 
Flying Fortress. Next is the first of 
the global bombers, the Boeing B·29 
Superfortress. And towering over both 
is the double-decked SO-passenger 
Boeing Stratocruiser, the world's first 
true super·transport. 

Every aerodynamic advance, 
achieved by Boeing in 30 years of 
leadership in building great aircraft, 
i& embodied in the Stratocruiser. It 
has all the stamina of its fighting pred­
ecessors plus matchless spaciousness. 

With low direct operating cost, 
the 340·mile·an-hour Stratocruiser is 

des_igned for ease of servicing and 
mamtenance. Important parts are di­
rectly accessible and the four 3500-
horsepower engines ' are interchange­
able and quickly replaceable. 

The · Stratocruiser i s remarkably 
easy to fly because of simplicity of 
control arrangement. And the con­
trol cabin is a pilot's dream-roomy 
and comfortable, with unequalled vis­
ibility. Boeing Airplane Company, 
Seattle, Washington; Wichita, Kansas. 

BOZING 
STRATOCRUISER 
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U. S. ARMY AIR' FORCES. MILITARY PERSONNEL IN 

UNITED STATES ' AND OVERSEAS 

J anuary 1 , 1947 

Source: U. S. Army Air Forces Di rector of Information 

Total Continenta l U . S. Oversea s 

Officers . .. . ..... . .... . .. . . .. 49.529* 3 1.49 7 18,032 
Enlisted Personnel. . .... . .. . . 291,892 196,55 ' 95.341 

Total .. . ...... •. ..... 341 ,421 228,048 113,373 

* Of thi s number, 24,234 were rated pi lots, 6,66o we re rated bombardiers , navigators, etc., 
and ~8,635 were non-rated officers. 

End 
of 

Mo. 

1945 
Jan. 
Aug. 
D ec. 

1946 
D ec. 

U.S. ARMY AIR FORCES MILITARY PERSONNEL 

IN UNITED STATES AND OVERSEAS 

BY TYPE OF PERSONNEL 

August 1945-December 1947 

Total Army Air Forces Continental U . S. Overseas 

Enli s ted Enlisted Enlisted 
Total Officers Personnel T otal Officers Personnel Total Officers Personnel 

2,345,068 377,426 1,967,642 1,165,349 22 1,180 944,169 1,179,7 19 156,246 1,023,473 
2,253, 182 368,344 1,884,838 1,253,573 245,51 1 1,008,062 999,609 122 ,833 876,776 

888,769 164,004 724,765 503,234 110,609 392 ,625 385,535 53,395 332, 140 

341,413 49,529 291,884 228,048 31,497 196,551 113,365 18,032 95,333 

Source: Army Air Forces, StatisticaJ Control Division, Office of Air Comptroller. 
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B-36 
-the world's biggeo t land-based 
bomber 

CONSOLIDATED VULTEE build!! many 
types of planes: personal planes guch 

as the Stinson Voyager •.• L-13 Army 
Liaison planes ..• airliners such a s the 
Convair-240, with jet-exhaust auxiliary 

~D FIGCRE 

STINSON ·VOYAGER 
- world-famous persoua l plane 

propulsion . . . the mammoth B-36 
bomber, first of a fleet ordered by the 
Army Air Forces . .. as well as revolu· 
tionary new types of planes for both the 
Army and Navy. 

CONSOliDATED VUlTEE AIRCRAFT CORPORATION 
San Diego, California • Downey, California • Wayne, Michigan (S~inson Division) 

Fort Worth, Texas • Nashville, Tenn&$See 
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U. S. ARMY AIR FORCES FLYING TI ME 

IN UNITED STATES AND OVERSEAS 

BY TYPE OF PLANE 

I n Thousands of Hours 

Continental U.S. Overseas Thea ters 

Com- Non-
1946 Total T otal Combat Trans- Train- muni- Total Comba t Combat ATC• 

Planes ports crs cations Planes Planes 
--------------------- - - - ---

Grand 
Total .. . 3,643 3,483 705 802 892 84 1, 160 313 485 362 

--- --------- - -- - ----- - - - ---
J an . . ..... 344 229 67 88 68 6 115 ' 26 39 so 
Feb . ..... . 24 1 166 45 64 S2 5 75 18 30 27 
Mar ..... . . 274 186 51 62 62 11 88 18 40 30 
~ril. ..... 322 228 65 70 82 11 9·1 23 40 3 1 

ay ..... . 316 216 61 69 77 9 100 27 4 1 32 
J une ...... 336 239 68 74 87 10 97 25 39 33 
July .. . . . . 319 215 63 69 75 8 10-l 30 44 30 
Aug . ..... . 328 22 1 66 69 80 6 107 30 46 3 1 
Sept . . . . ... 3!9 214 64 64 8 1 5 105 3 1 47 27 
Oct . . .. . . . 337 229 64 69 9 1 5 108 33 46 29 
Nov . ... ... 264 176 49 52 71 4 88 28 39 21 
Dec .... . . 243 164 42 52 66 4 79 242 34' 21 

'Air Transport Command. 
' December flying time estimated for China and Alaska. 
i'lou rce : Army Air Forces, Statistical Control Division, Office of Air Comptrol!er. 

U.S. NAVY AVIATION TRAINING 

Source: U.S. Navy Oilire o f Public JJJforma tion 

Calendar Year 

Pilots trained ...... . . . .... . .. ..... . ... . .. . . 

Enlisted (includes only t ra ined rated personnel) 

1 T hrough Aug ust, 1945. 
2 Through October, 1945. 

1944 1945 

21 ,067 7.147 1 

-
72,945 24 ,4902 

1946 

2.834 

r6 ,8 r9 
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Research takes the long-range view 
Today's achievement in the air was yesterday's research prob­

lem. Now, when men can fly in comfort eight miles above the earth, 
science is reaching up 100 miles and more to explore the possibility 
of controlled flight through interstellar space. 

The past record of Curtiss-Wright pioneering and development in 
aircraft, engines and propellers provides a fitting background for the 
beyond-the-horizon planning which guides ourthinkingfortomorrow. 

FIRST IN FLIGHT Divisions of Curtiss-Wright Corporotio1 

CURTISS WRIGHT 
Curtiss Airplane Division 

___ 'W_· ---~ ~::!~, ~=::~~·:t~~i~:~poration 
L.G.S. Spring Clutch Corporation 

C 0 R P 0 R A T I 0 N MarqueHe Metal Product• Compan) 

30 Rockefeller Plaza, New York 20, New York Victor Animatograph Corporation 
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E nd 
of Total 

Month 
-----
1945 
J an . 7 1,430 
Aug. 63,7 15 
Dec. 44 ,782 
- - - --
1946 
Dec. 30,035 

FLYIN G FAC:T AND FIG RES 

U. S. ARMY AIR FORCES AIRPLANES 

ON HAND, BY MAJOR TYPE 
J a nuary 1 94 5-D~cember 1946 

Very 1e-
H ea vy H eavy di um Ligh t R econ- T rans-
Bomb- Bom b- Bom b - Bomb- Figh ters nais- por ts 

ers ers crs ers sa nee 
- ----- - - - - - - --- - - -

1, 15 1 12,844 6,208 2,8 13 17,332 1,866 10,237 
2,865 11 ,065 5,384 3,079 16,799 1,97 1 9,56 1 
2,996 3,005 3,567 2,38 7 12,596 1,526 7,500 - - - - ----- --------- - --
3,006 844 1,8 77 1,954 8,765 740 4,538 

Trai n- Com -
e rs muni-

cat ions 
---

15,840 3 ,139 
9,558 3,433 
7,6 17 3,588 

- -- - --
6,29 7 2,0 14 

Source : Arm y Air F orces, Statis tical Control Div is ion , Office of Air Co mptroller. 

U. S. NAVY SERVICE AIRCRAFT 

J a nuary ' , 1947 

Including U. S. Marine Corps 

Source: U.S. Na vy Office of Public In forma tion 

Cia <s Navy Mar ine Reserve Tota l 

F ighter . .. . ' . . . . ... . ' . . . l ,.f23 665 6o6 2,088 
Attack . . . . . . . . . . .... ... . . .. . . . . . . 978 0 4 14 1,392 
Observation . .. .. .. . ... . . . . . . . . . . I IO 0 0 110 
Patrol (heavy la nd) . . . . . ... . . . . . 245 0 0 245 
Pat rol (medium la nd) . . . ... . . . . ... 100 0 76 176 
Patrol (med ium sea). . . . . . . . . . 189 0 0 189 
Patrol (amphibiou s) .. . . . . .. .. 84 0 6o 146 

Tota l combat ty pes. .... J 1 1 2 Q 66s ! ,156 4.950 
-----

T ransport (hea Vy land). . .. . ... 79 30 0 I09 
T ranspor t (med ium la nd) ... . . . .. 143 96 36 275 
Tra nsport (heavy sea) . . . . . . . 4 0 0 4 
Uti lity (2-engine) .. .. . ..... . . .... 277 44 42 363 
Ut ility (r-engine) ... . .. . . . .. . .. . . . 96 0 38 134 
Trainer (2-engine) . . . .. . . . ... .. . . . . .354 6 IS S 5 15 
Trainer (r-engine) ... . . . . . . . . . . . . I , I IQ 71 453 r, 643 
Rotary Wing .... . . . . . . . . . . ... . I7 0 0 17 

- -----
T otal utility types . . . . . . .. 2,089 247 724 3,o6o 

- ----
Total aircraft. . .. . . . .. . . ... . 5,2!8 912 1,88o 8,oro 

Note-Of the to ta l r ,461 are fir s t line comba t a ircraft. 
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3 ~~MUSTs~~ 

United Aircraft Corporation, through its four 

manufacturing divisions, is continually expand­

ing its engineering program involving three 

separate and distinct phases of aeronautical 

research and development: 

1 Constant refinement of existing types. 

2 Experimental development and testing 

of new and advanced types. 

3 Research and design on still later types, 

probing far into the future of flight. 

Only through such a three-fold program of de­

velopment can America maintain its supremacy 

in the air. Such leadership is essential to national 

security and to an ever-expanding era of peace­

time trade and commerce. 

UNITED Alllt:;RAFT t:;OR.POR.ATION 
EAST H ,\llTFORD 8, CONNECTICUT 

PRATT & WHITNEY HAMILTON STANDARD CHANCE VOUGHT SIKORSKY 
Engines Propellers Airplanes Helicopters 
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U. S. NAVY AIRCRAFT CARRIER 

STRENGTH BY YEARS 

Source : U.S. Navy Office o f Public Informat ion 

Sta11dard Pl,we IIJ 
Dec. J I, Ea.ch Year No . Tonnage Capacity I Acti 11e Reserve 

' 
1945 2 

Large Carriers . .... . .. .. I 45 ,000 120 0 0 
Carriers ... . . . . ........ . 23 528, roo 2,070 0 0 
Light Carriers .. .. . . . . . . . 8 88,ooo 320 0 0 
Escort Carriers .... . . . . . . 7 2 5 10,059 I ,8oo 0 0 

Total ....... . ... . 104 1,171 ,159 4-310 0 0 

1946 
Large Carriers ..... ... . . 3 I35.000 ,360 3 0 
Carriers ... . . . . . . .. . . . . . 24 551 ,000 2. 160 JI 13 
Light Carriers . . .. . .... . . 8 88,ooo 320 I 7 
Escort Carriers . . .. . . .... 66 467,500 I,6so 10 56 

Total . . .. . ... . ... IOI 1,241,500 4..490 25 76 

1 Based on average number of pla nes by carriers. 
2 Through October, 1945. 

' 'WEEMS'' 
IS AN IMPORTANT NAME IN 

NAVIGATION 

TEXTS 
INSTRUMENTS 
I.NSTRUCTION . 
ENLARGED CLASS-ROOM 

MODELS OF INSTRUMENTS 

SYSTEM OF 
NAVIGATION 

ANNAPOLIS, MARYLAND 

ELECTRIC CABLES 
for AIRCRAFT . 

LIGHTING AND POWER CABLES 
SHIELDING IGNITION CABLE 

BONDING WIRE ANTENNA WIRE 
INSTRUMENT WIRES AND CABLES 

M tmuji1Cfllrlll in acrordanct with l attJI ArmJ 
anJ Navy Sptrificatitml 

Special multiple conductor cable 
made to order - designed for par­
ticular applications on Instruments 

and apparatus 

BOSTON INSULATED WIRE 
AND CABLE COMPANY 
BOSTON, MASSACHUSETTS 
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3 9 Years Ago U. S. Army 
Bought Its First Airplane 

The Anny Air Forces celebrated on February 10, 1947, the 39th anniversary 
of the signing of the first contract to purchase an airplane. 

The contract, signed February 10, 1908, called for the purchase of "one heavier­
than-air Hying machine" for $25,000, to be delivered on or before August 28 of 
that year. The document was signed by Capt. Charles S. Wallace, repr~enting 
the Air Service; Orville Wright, for the Wright brothers of Dayton, Oh10, and 
Brig. Gen. James Allen, Chief Signal Officer. 

Although the contract called for delivery in August, 1908, the actual acceptance 
Bights were not made until almost a year later, due to a plane accident suffered 
by Orville Wright. On July 27, 1909, however, Orville Wright successfully com­
pleted t_he first of two acceptance Bights, staying aloft one hour, 12 minutes, and 
40 seconds, thereby fulfilling the condition of the contract which stated that the 
airplane must By continuously for one hour. On the initial Bight he carried as a 
passenger Lieut. Frank P. Lahm of the Air Service. 

Three days later, before 7,000 spectators, the Wright brothers completed the 
second acceptance Bight with Orville Wright as pilot and Lieut. Benjamin D. 
Foulois (now Major General Foulois, retired) as passenger. Since the contract 
called for a sustained Bight at a speed of 40 miles an hour, Orville Wright Hew 
a 10-mile cross-country hop from Fort Myer, Virginia, to Shuter Hill at Alexan­
dria. Average speed for the Bight was a triBe better than 42 miles an hour. 

A clause in the agreement provided for a 10 per cent bonus payment over the 
$25,000 contract price for each mile an hour of speed over the specified 40. The 
Wright brothers, therefore, received $30,000 for the N ation's first military air­
plane. Instruction in handling the plane for the Hying officers of the Air Service 
was included in the contract's terms. 

In the 39 years since its first airplane acceptance, the AAF has made 
tremendous aeronautical progress. The Wright brothers' fabric-covered, 
open-cockpit plane has been replaced by a fleet of new aerial develop­
ments. 

And not only in military circles has the airplane advanced more 
rapidly than any other form of transportation ever advanced before.. 
Aviation has now reached the point where Donald W. Douglas refers 
to it, accurately, as being "essential to civilization." 

SUBSCRIBE TO AND ADVERTISE IN 

U * S AIR SERVICES 
PUBLISHED MONTHLY BY 

AIR SERVICE PUBLISHING COMPANY, INC. 
Transportation Building Washington 6, D. C. 

$3 a Year; Two Years, $5 

Oldest Aeronautical Monthly in USA 
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PRODUCTION OF AIRCRAFT IN THE UNITED STATES 

F rom Statis tica l ervicc. Aircraft I ndustries Associat ion of America 

Year Chit Military Total 

1938. . . . . . .. .. . ... . .... I ,823 r ,8oo ,3,623 
1939 · · .... .... ..... . .... ,3 . 7 I 5 2,I ~p s.8s6 
1940 . . . . ... . ........ . ... 6. ; 8s 6,o86 I 2,87! 
1941 . . . .. . . . . .... .. . . ... 6,844 19,290 26,134 
1942 .. . ... . ... . . . ....... gSs 47,873 48,858 
!943 . . 85,946 85,946 
1944 ......... . . . . . . . . . . . 96.,369 96,,369 
1945 ...... .. . 2 .0~7 46,8 19 48.866 
I<)<6 ( 11 months) .. . ,32 ,882 I. 21 7 J ~.OQQ 

Source: I9J8·194T-(Civi l) U. S. Department of Commerce, "Civil Aeronautics Journal ,'' 
Vol. 5, No. r (figures indicate registrations). I938-193Q-(Military) U. S. War Department, 
Bureau of P ublic Relations. 1942-(Civil ) Civi l Aeronaut ics Administration, Information 
Division. 1940-1944-(Milita ry) Ai rcraft Resou rces Control Office, Report I5 . 1945-Army 
Air Forces, Office of P lans and Policies. 1946-Bureau of t he Census, Facts fo r Industry, 
M 42A. 

WAGES AND HOURS IN THE AIRCRAFT INDUSTRY 

From Statis ti ca l Serv ice, Aircraft Indust ries Assoc iation of America 

AVERAGE HOURS AND EARNTNCS OF \\'ACE EARNERS J'N AffiF RAMf: AND ENGfNE PLANTS 

Average Weekly Average Weekly Average Hourly 
Hours Ea rnings Earnings 

Aircraft 
Aircraft Aircraft 

Airc raft and Parts Aircraft and Parts Aircraft 
and Par ts Engines excluding Engines excluding Engines 
excluding Engines (do llars) Engines (cents) 
E ngines (do lla rs) ..-(cents) 

' 
IQ39· · · ... . ........ 41.5 44.1 JO.J4 J6.s8 74-5 8J.5 
1940 .... , ... . . , .... 43 -2 45-8 31-40 38.so 74-3 84.0 
IQ41 · . . . ..... . . .. .. 45 -.3 46-Q 3 7·75 47.04 84.0 103.3 
1942. ..... ' . . 47-0 48-7 46.21 59-03 98-7 I 2 1. 2 

1943 . . ' 46-4 47-4 49-76 59.81 I07.2 126.2 .. . .......... 
IQ44 ........ . . . . . . 47-I 46.6 54-50 6r. 14 II 5-9 !J [. 2 
1945 · · · · . · · · · · · · · · · 45-7 44-5 54·37 57-93 II9.1 130.1 
1946 

J an ....... .... . .. 40·9 40-9 48-40 5I.33 rr 8.4 I25·4 
Feb ... . . .. . .. . .. 40.8 42.1 49-91 53-43 I 22.2 126.8 
Mar ... . . . .... .. . 4!.0 41.9 50-53 52.8o I2J.J 125.8 
Apr ..... . .. .... . . 41.3 4I.8 5r.68 54.08 125.3 I 29.3 
May . ... . . .. .... . 40.7 41.3 sr.63 55.26 126.8 133-9 
June .... , . . .. .... 40·4 41.6 52 -55 55 -9 1 130.2 134-3 
July . .. .. . .... . ... 40.0 40.6 SJ.01 54-72 132-5 134·8 
Aug .... . . . ..... . . 40-7 41.4 5.).85 56.o8 IJ2.3 1.35-4 
Sept . ..... . .. . . . . . 40. 6 41.9 53-75 s6.93 132-5 135 -7 
Oct.• . . . . . . . . ..... j 0-5 42.1 53-52 57-46 132 .1 '136-4 

• Preliminary . 
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M~del18' ~= tnaosPorr it ':f:~~~fr:l:~: ::;: 
poru i.n .aU p~u·u of th~ • •orld. l u sturdy, dc.pc::n<Ublc 
~rfo.rmanc.c :a nd .the tlc.xibility of •eating and ea~go 
a rra.ngcmeau m..1 ke it ideally adapl :.tJ:,lr for . attut1vc 
JX:nonnd or u 11.0 air cu.rKr. I?tt ign a.nd IWrfOJ"tJUnCc 
pc_rmit OJ'!=-n tion f.:rom sm;all b nd1ag 6dd.t. 

Model 35 The n.-..· ~bent< Boollllu <ruUes at 175 
mph', consumes 10 g~ lloo..s'.pc.r' bour. carries 

.four people. I? rang~t is 1S.O mii('S 2t" 165 mph. It has a 
direct operating cos~ of as 1Qv..'2, 1 cent per p:uscngc:r mile. 
lt"S delivered c011)plt1c: for day, bight and instru~a\t flight. 

PROGRESSIVE 

The performance, dependabiliry 
and ruggedness of Beechcraft 
products prove the progressive 
abiliry of Beechcraft to build 
airplanes that are outstanding 
in their class. 

Every Beechcraft has been de­
signed to efficiently translate 
time into distance. Each in its 
class pays cash divide~ds b y re­
ducing time required for travel 
and b y providing comfortable 
and relaxing transportation. 

For those who wish an unbiased 
personal evaluation of the merit 
of Beechcraft products we refer 
them to any experienced mili­
tary pilot who served in the 
Armed Services or to any veteran 
airline captain. 

The Beechcraft Distributor 
nearest you will be glad to make 
an analysis of your transporta­
tion requirements and furnish 
you with facts, figures and a 
demonstration without obliga­
tion, or write Beech Aircraft 
Corporatipn, Wichita, Kansas . 

Beechcraft Propellers. A Beechcraft Propeller on your 
airplane means more enjoyable flying ... quicker 
take-offs ... faster climbs ... faster cruising . .. more 
miles per gallon ... less engine maintenance. 

CORPORATION~ WICHITA, KANSAS, U.S . A. 
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RECIPIENTS OF U. S. MILITARY AIRPLANES 

FROM ALL FACTORY DELIVE RIES 

September 1945- D ecemb er 1 9 ~ 6 

1945 !9-16 
T ype of Airplane 

and R ecipient Total' Sept. "Dec. Total 

Grand Total .............. . ... . 48,281 1,009 368 1,52 1 

Army Air Forces .. . .......... . 26,254 509 I M 669 
U.S. Navy . . .. .. ... . .. .. .. 16,985 500 204 852 

Combat A irplalles-Total. .. . . ... . 39,922 850 3•13 1,366 
Army Air Forces .. . . . .. ...... 20,366 375 lSI 534· 
U . S. Navy .. . ... . .... . .... . . 15,753 475 192 832 

Jf ery 11 eavy Bombers 
Army Air F orces . ..... . . . . . 2,657 143 4 62 

Heavy Boml>ers-Total .. . . •. . . 4,388 58 3 0 
Army Air Forces . ... .. . . . .. 3,681 0 0 0 
U . S. Navy . . . . .... ... ..... 630 58 3 0 

Medium Bombers-Total ... . . 2,8!11 39 132 34 
Army Air Forces ........ . ..... 1,432 0 I 0 
U.S. Navy .... . ........ . . .. . . 1,178 39 131 34 

Light Bombers-Total . ...... . . ... 7,028 217 I 39 
Army Air Forces . ...... . . . . 1,720 3 I I 
U.S. Navy .... . ....... . .... 5,115 2 14 0 38 

Fighters-Total ... ..... . . . . . . .... 22,23 1 367 203 1,100 
Army Air Forces . . .... . .. . .... 10,59 1 229 145 349 
U . S. Navy ...... . .... 8,381 138 58 751 

Rewmwissance- Total . . .. .. . .. . . i37 26 0 131 
Army Air Forces ... . ......... . 285 0 0 122 
U . S. Navy . .......... . .. . . 449 26 0 9 

Transports-Total . .. ... .. . • . .. . 4,717 104 14 91 
Army Air Forces ......... . . 3,04.1 79 6 87 
U . S. Navy .............. . . 537 25 8 4 

Trainers-Total. ....... . . . . . . 1,352 0 0 0 

C01nm.unications- Total . . . . . . 2,290 55 II 64 
Army Air Forces .... 2,024 55 11 48 
U.S. Navy ....... . '" i 235 0 0 16 

• All 1945 totals include planes sent to Allies tha t yea r up to VJ-Day. 
Source: Army Air Forces, Statistical Control Division, Office of Air Cpmptrollcr. 
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Advancing the Aeronautical Sciences 

Through Research and Development 
Ever since their firs t plane made aerial 
photography a precise function , F air­
child engineers have worked in avia­
tion's future. 
Their research gave the Army primary 
trainers with comba t plane character­
is tics. 
They designed a nd built the cargo­
carrying Packet. Th ey created the F air­
child Twenty-Four , finest of personal 
transports. 
From F airchild's Ranger engineers 
came the famous Ranger inverted. in­
line, a ir-cooled power plan ts. 
Stratos, a Fairchild affiliate, developed 
air conditioning installations that ma in-

~AIRCHILD 

Lain constant, comfortable pressures 
and temperatures. 
AI-Fin, a process tha t bonds aluminum 
to s teel , was developed in F airchild 
laboratories. 
So was the Duramold process for the 
fabrication of plastic-bonded wood air­
craft. 
With -its experience and emphasis on 
research and development in aviation, 
Fairchild has been chosen by the U.S. 
Army Air Forces as the prime contrac­
tor for development of atomic energy 
as a source of aircraft power . T he 
Navy, too, has designated Fairchild in 
the development of guided missiles. 

E N G I N E A N ·o A I R P L A N E 
CORPOR. ATION 

30 ROCKEFELLER PLAZA, NEW YORK 20, N . Y . 
Divisions: Fairchild Aircrah, Hbgentown, Mel. • Ranger Aircraft Engines, farmingdale, i.. 1., N. Y. 

Duramold, Jamestown, N. Y. • Fairchild Penonal Planes, Strother Aeld, Kansas • Fairchild Pllotleu Pfone, Farmingdale, L r .. N. Y. 
Subsidiary: AI-Fin Corporation, Jamaica, L f., N.Y. • Afflllore: Strotos Corporation, Babylon, L 1., N.Y. 
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FACTORY SHIPMENTS OF U. S. AIRCRAFT 
1946 

Sour ce: Bureau of the Census, U. S. Department of Com merce 

Description 
Complete a ircraft 

Airplanes, total' .. .. .. . .... . 

For U. S. military customers' ..... 

For a U other customers . 

Gliders. .. . . ..... ..... .. . .... .. .. . . 
Conversions . . . . ........ .. . . . . . . . ..... .. ... . 

Ai rframe spare parts 
For U. S. military customers . . . . ... .. . .. . . . . 
For a U other customers . . . .. . . . . . ... . .... . 

All other products 

Unit of Measure 

o. of planes 
Value 
No. of pla nes 
Value 
No. of planes 
Value 
Number 
No. of planes 
Value 

Value 
Value 

Total 

36,204 
SJ62,7i2,I92 

l ,JJO 
S:91 ,972,255 

34.874 
SI 70,799.93 7 

(') 
345 

$40.515,539 

SJ I ,7 7l ,480 
SI7,7I5,397 

Modifications ...... . . 
Aircraft prod ucts .. .... . 

Value 
Va lue 
Value 

} $14,91 8,256 

Non-ai rcraft prod ucts .......... ... ...... . $27,776,857 

NOTE: Data on conversions arc incomplete; they include only conversion s performed by 
companies producing complete a ircraft. Convers ions by w mmercia l a irlines, a irports, etc., 
are not included. • 

1 Excludes pi lotless aiJcraft, liaison plane . and helicopters, confiden tial, secret and cxperi· 
mental mili tary aircraft , as we ll as engines and part s. 

2 Not shown to avoid disclos ing the opcmtions of ind iv idua l companies. 

SHIPMENTS FOR U.S. M !LlTARY SE RVICES 

Total. . . . . . .. · · · · · · · · · · ·1 1 ,JJ0' 
Bombers and heavy transports. . . . . . . . . . . . . . . . . . . 189 
Fighters. reconnaissance, and photographic . 1, 1 <11 

1 Includes a small number of reconnaissance a nd photographic pla nes, but excludes pilot less 
a ircraft, li aison planes and helicopters. 

SHTPMENTS TO NON-i\ lfLI TARY CUSTOMERS 

NuMBER o~- PLANES 
Total (including helicopters) .... 

Class ification by number of places 
2-places. . . . . . . ........ . 
3- a nd 4-places . . . . . . . . . . . . . . } 
5 a nd more places. . . . . . . . . . . . . . . . . . . . . . . ... . . .. .. . . .. . . .... .. . 

Classification by number of engines 
r engine . . ... : .... . ...... .. ....... ... ... . . . 
2 and 4 engines. . . . . . . . . . . . . . . . .. . . 

Classifica tion by total rated horsepower (a ll engines) (max imum except 
takeoff) 

1-74 b .p ... . ..... ... ...... : . . . 
75-99 h.p . .. . .. .... . ....... .• . 
100-399 h.p .......... .. ...... . 
400 h .p. and over. . .. ... . . . . . 

AIRFRAME: \VUGHT 

Total (including helicopters). 
Classification by num ber of places 

2-places . . ......... . ... .. ..... . 
3- and 4-places ... . ..... . . . .. . . . 
5 and more places . . ........ . . 

Classification by number of engine~ 
r engine .... . .. . .... ..... . .. . 
2 and 4 engines. . . . . . . . . . . . . . . ...... . .. . · 

Classification by total rated horsepower (all engines) (maximum except 
takeoff) 

1·74 h.p.... .. ..... .. . . .......... . ... . .. . ... . . 
75-99 h.p.. . . . .... . .... ... . . ........ . . . . . . . . .. ... . . . . 
100·399 h.p. ... . . . .. . .. . . . . .... .. .. .. .. .. .. . . 
400 h.p. and over. . . . . . . . . . . . . . . . . . . .. .. . . . .. . 

} 

} 

} 

J0,639 
4,235 

r6,944 ,632 
8,66J,OJ9 

20,o58,625 
5.549,046 

10,956,934 
9,070,729 

s,s8o,oo8 
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Twen~ billion leagues 
over the world I 

Logging billions of air miles since 1921, Douglas-built air­
craft have set unequalled records for dependable flight. 
This same dependability characterizes the great, even 
swifter air giants now being delivered by Douglas. 

Since the famous Douglas DC-3 first made possible 
modern air travel in 1934, Douglas planes have flown mil­
lions upon millions of people everywhere in the world. 

Today-over 90% of all airline transportation is provided 
by Douglas airplanes. Throughout the world this percent­
age holds. And, as you have come to expect, air travel on 
Douglas planes is right-in comfort, in speed, in reliability. 

Soon even faster and more commodious aircraft- all 
bearing the stamp of Douglas integrity- will take over 
on the lead~ng airlines of the world. 

MORE PEOPLE FLY MORE PLACES BY DOUGLAS 

399 
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REGISTERED CIVIL AIRCRAFT IN THE UNITED STATES 

BY RATED HORSEPOWER 

September 1, 1946 

Compiled . by Information and Sta ti stics Service, Civi l Aeronautics Administra tion 

Grand Total ... .. . . . 

· Single Engine-Total. ...... .. . ... ... . . .. ... . .. . 

Two Engine-Total . . .. . ... . 

Three Engine- Tota l . .... . ... ..... . . . . .. . 

Four Engine-Total. . . .... . . . . . .... . . ... . . 

Tota l Ra ted 
Horsepower 

16- 6s 
66- 84 
Ss - 99 

100- 144 
145· 199 
200· 299 
J OO· 499 
soo- 999 

I 1000~J,OOO 

I J O· 450 
soo- 999 

I,OOO·I,999 
2,000·2,999 
J,000-4 ,000 

J OO·I ,575 

2,8oo-6,ooo 
6,oor-8,ooo 

Number of 
Aircraft 1 

3 0 18'-12 
5,25 3 
4,385 
2, 547 
6,990 
6, 132 
3,915 

819 
37 

,,7r8 
423 
180 

1, 198 
8 

41 

41 

439 

385 
54 

I Not included above are gliders, free balloons, etc. Registered aircraft as of September I . 

1946, total 67 ,o 2R. 
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first in sales to 

WORLD'S SAFEST PLANE 

GUARANTEED SPIN·PR.00f 
' 

SIMPLifiED OPERATION 

ALL-METAL STRUCTURE 

TRICYCLE LANDING GEAR 

Engineering & Research Corporation, Riverdale, Md. 

40I 
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EXPORT OF AIRCRAFT EQUIPMENT F RO M THE 

UNITED STATES 

1946 

Source: Bureau of t he Census 

Aircra ft 
(land plancs and seapla nes Aircraft Pa rt s and 

powered a nd without Engines Accessories 
engines) 

Va lue Va lue Va lue Nuu1 ber (mill ions) Num ber (rn illions) (millions) 

J a nuary . . . . ... . ... . . 
February . .. . 
March .. . .. . . . . . . . . 
April ... . .. . . . .. .. . . 
May . . .. . . . . .. .. . . . . 
June. . . .. . . . . . 
Ju ly ... . . . .. . . . . 
August. . 
September. 
October . 
November. 
December . 

Tota l . 

96 
89 

1 r 7 
r6o 
178 
2 0 2 

21J 
215 
206 
238 

s ·9 59 
1. 5 72 
3 ·5 200 
5·5 102 

10 .4 26 r 
10.6 177 
4 -7 228 
4- 7 3 52 
7· 2 144 
s.o 199 

CO UNTRY OF DESTINATION 

F irst 10 Months of 1946 

CI VIL AIRCRAFT 

Value 
Country of Dest ina tion Units (thousands 

of dollars) 

Tota l Aircraft . . 1,7'4 S53 ,984 

-North Ameri ca- Total . 656 s 6,45 2 

I celand .. . .. ... . ... . . . . . . ... . 8 ! 21 
Canada . .. .. . .. . . ... . . . . ... . . . 286 2, I 5 2 
Newfound land . ... .. . . .. . . . .. . . 2 419 
Mexico . . . . . . . ... . . . ... . 360 .3, 760 

Central America- Total. .. . . .. . rso s 2,653 

Guatemala .... . .. .. . .. . .. . . . 7 6o 
Salvador .. . . . . . . . . ...... 4 83 
Honduras ..... . . . . .. . . . ... 24 216 
Nicaragua .. . ....... . . . . .. . . 6 93 
Costa Rica ... . . I S 135 
Panama .. . ..... . : . .. : : : : : . .. .. I4 34 
Bahamas ... ... . . . . . .. 1 3 
Cuba .. . . . . . .. . ... ..... .. 4T 636 
Jamaica ... . ... . . ... . .. . .. ..... 3 3 
H aiti. . . .. . . . . . . . . . . . . . . . . . I 2 
Dominican Republic . . . . .. .. . .. I I) ro8 
Trinidad ... .... .... .. . . ·· ·· ·· · 3 234 
Curacao ... . . ...... 8 1,039 
French West Indies . . .. . .. . . . . .. 4 7 

s .,; S· 2.2 
·5 2.1 

I. I J .O 
.8 2 7 

1. 6 3 ·8 
1.3 3-3 
.6 J. O 

!.6 3·7 
·5 2.8 

1.0 2.5 

Shipping Weight 
(pounds in 
thousa nds) 

12 ,896 

2,990 

54 
1,13 1 

43 
I .762 

r ,o8g 

39 
54 

I 53 
8 r 

roo 
IS 

2 
274 

12 
4 

!26 
39 

167 
23 
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Leadership Is Building the Best : the fastest, 
the farthest, the largest. Superlatives? Yes ... 
but accurate descriptions of Lockheed's prod­
uCts roday. Here they are : 

LOCKHEED'S CONSTELLATION, 
che mosc popular trans· 
porr fl yi ng today, brings 
chis leaders hip co che · 
cravele rs of ch e world. 

403 
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Export of irc raft· Eq ui pment from the nited tatcs ( IC)46)- ontinued 

Country of Destinat ion 

South America-Total. .. . . . . .. .. . 

Colombia . .............. .. .... . 
Venezuela . .. . . . . . .. . . . . ...... . 
Ecuador .. ... ... . . . ... .. .. .... . 
Peru .. ....... . .... . . . . . ... . 
Bolivia . . . . .. .. . ..... . ... .... . 
Chi le ............... ..... ... . 
Brazil. .... . . .. . . . . . . .. ... ... . 
Paraguay .. . . . .. .... . ..... . 
Uruguay .. . 
Argentina ..... . ... . . . ... . 

Europe-Total. . 

Sweden ... .. .... .... . . ... .. . . 
Norway ...... . ..... . . . . . .. . . . . 
Derunark ..... . .. ..... . 
United Kingdom. . .. . .. . .. . . . . 
Eire . .. . . . ....... .. .. . . . . .. . . . 
Netherlands ...... . . . . ..... . . . . 
Belgium . . ..... .. . . . ... . . . .... . 
France .... .......... . . ... . . . . 
Switzerland . . .... .. ... . . ... . . . . 
Spain . . ........ . . · .... . 
Portugal. .... . . . . .... ......... . 
Yugoslavia .. . . . ... .... .. .. . . . 
Albania ... ....... .. .. .. .... .. . 
Greece .. . . . ......... . ...... .. . 

Rest of World- Total.• ... . ... . . . . . 

Turkey .. . .. . . .... .. ... ... . ... . 
Syria . . . .. . ....... . ... . . .. . . .. . 
Iraq ..... . ......... . ... ... . .. . 
Philippine Republic ... . . 
Austra lia ... . . .. .... . . . ... . . .. . 
Egypt . .. . ..... . . .... . .. .. .. , .. 
Other Portuguese Africa ... . 
Liberia . .. ...... . . .. .......... . 
Belgian Congo ........... . . . . . . 
Union of South Africa . .. ... . ... . 
South Rhodesia. : ............ . . 

Un its 

568 

58 
54 
17 
46 
13 
4 ' 

108 

39 
191 

18 
3 
3 
6 
3 

32 
43 
24 
5 
4 

13 
4 
3 
6 

I 73 

3 
6 
I 

3 
1 2 

4 
8 
2 

6 
126 

Value 
(thousands 
of dollars) 

$ 12,257 

I ,786 
2,705 

8s.:; 
1,055 

153 
398 

3.44 1 
2 

97 
1,767 

2,573 
823 
6sr 

3, 710 
239 

6,281 
2, 139 
8,266 

25 1 
1,363 

228 
5 
7 

43 

s 6,043 

495 
12 

3 
153 

3 ,58 7 
247 
64 

5 
14 

1.459 
4 

AIRCRAFT E NGINES 

First 10 Months of 1946 

Value 
Co·untry of Destination Units (thousands 

of dollars) 

Total Engines ..... .. .... . . .. . . 1,794 s 9,301 

North America-Total. .' . . . ..... 537 $ I, 73 7 

I celand... . . ..... . ... . r6 
Canada......... . ...... . .. .. . . 35 1 r,2r6 
Newfoundland . . . . . . 8 r66 
Mexico ... .. . . .. .. . . . ... :-. . .. .. 176 339 

Ship ping Weight 
(pounds in 
thousands) 

296 
86 
97 

265 
58 

6.:;8 
360 
811 

44 
141 
1 0 5 

19 
14 
42 

1,083 

Shipping Weight 
(pounds in 
t housands) 

J, I 20 

621 

2 
301 

25 
29J 
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DE LUXE AIRLINERS • • • 
HundredB of advanced new 
Martin passenger and cargo 
planes are being built for the 
airlines with further sales 
pending. Martin 2-0-2 and 
8-0-3 tra nsports are becoming 
standard equipment for lead­
ing airlines everywhere. 

NEW MILITARY CRAn • • • 
For the Navy Martin ia build­
ing the XP4M-l reconnais­
sance plane (shown a bove)­
the PBM-5 Mariner-the 
JRM Mars-the XPBM-5.~ 
amphibian- th e AM-1 
Mauler dive bomber. For the 
Army Ai r F orces: t he XB-48 
jet bomber. 

AIRCRAn GUN TURRETS ••• 
During the war, Martin devel­
oped two of the nation's m ost 
effective aerial gun turrets ­
became a leading manufactur­
er of this type of equipment. 
Today, turret product ion is an 
integral part of the overall 
Martin operation. 

PLASTICS • • • Marvinol, 
highly versatile Martin plastic 
raw material, has wide uses . 
Martin is completing con­
struction of factory for large­
scale production of this new 
resin. Other Martin-developed 
products are being manufac­
tured under license. 

PLEXIBLE FUEL TANKS ••• 
Reducing maintenance and in­
creasing dependability of air­
craft are Mareng (from the 
words, Martin Engineering) 
fuel tanks. These flexible fuel 
tanks will not crack open un­
der stress-may be replaced 
without dismantling plane. 
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TOPS AMONG AIRLINERS ••• The Martin 2-0-2 is the standard 
on leading airlines of the world. I ts exceptional performance 
a nd advanced design have met t he most demanding specifica­
tions of the airline industry. 

New Planes ... Plastics 
... Other Products 

MADE BY MARTIN 
Pictured on t his page are 
some of the new comm ercial 
and military aircraft being 
buil t by Martin for the air­
lines and for the miUtary 
services. From Martin labora­
tories have come new plastics, 
construction materials, other 
products in many fi elds to 
help assure America of a more 
abundaht life. For startling 
new developm ents in guided 
missi1 es, e lectron ics, other 
fields . . . look to Martin 

NEW CONSTRUCTION MA­
TERIALS • • • Honey comb, 
developed by Martin Re­
search, combines great 
atrength with extreme light­
ness. To be used in new 
Martin planes, it holds in­
teresting possibilities in 
many diverse fie lds. 

TELEVISION EQUIPMENT ••• 
Stratovision, developed 
jointly by Martin and West­
inghouse, may revolutionize 
t elevision and FM. Martin 
aircraft, re-broadcasting 
from miles above earth, will 
end need for costly cables 
or relay stations. 

R esearch and let "Made by 
Ma.rtin" be your guarantee of 
topmost quality. T HE G LENN 
L. MARTIN COMPANY, B ALTI­
MORE 3, MARYLAND. 

N 
MARTIN GROUND EQUIP· 
MENT • • • D esigned for han­
dling, serving and loading new 
commercial transports. Com­
plete line includes passenger 
ramps, -cargo loaders, service 
stands, tow-bars, etc. Sub· 
stantial orders have been filled 
for many leading airlines. 

LARGE CONTRACTS have been 
awarded Martin for research 
work on guided missiles, ad­
vanced forms of propulsion, 
electronica, super-sonic 
speeds, new m ateriala, other 
important military projects. 
Martin now holds 228 pat­
ents with others pending. 
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Export of Aircraft Equipment from th e U nited States ( 1946) - Continu cd 

Country of Dest ination 

Central America-Total. .. ·' . .. 

Guatemala ...... . .. . 
Honduras .... . . ... . .. .. . . . . . . . 
Nicaragua ... . .. . . .... . . ... .. . 
Costa Rica . .. .. ... . ... . . . . . . . 
Canal Zone . ... . . . .. .. .. . . . . . 
Bahamas ... . ... . . . .. . ... . . . 
Bermuda ........ . . . 
Cuba . .. .... . . ... . . . . . 

:lf~tiica ::::: : ::: : ::: ... .. . . . . 
Dominican Republic. 
Barbados . . .... . ... . . . . ... . . 
T rinidad ..... . 
Curacao .. 
French West Indies .. 

South America-Total. 

Colombia... . . ... . .... .. . .. . 
Venezuela .. . .. . .. , . . . . . . . . . . 
French Guiana. . . . . . . . . .. . .. . 
Ecuador ... .... .... .. .. .. . 
Peru .......... . ...... . . 
Bolivia ...... ... .. . . .... . . 
Chile . .... . ....... . . .. . . . . 
Brazil.. . .. . . . . .. . .. . 
Uruguay .... .. ... . . .. .. . . 
Argentina ..... . .. . . . ... . 

Europe-Total. ..... . . . . . . 

Sweden . . . . .. . .. . . . . 
Norway. 
Denmark ... 
United Kingdom .. . . 
Eire . . ...... . ..... .. .. . 
Netherlands ..... . 
Belgium ... . . .... . 
F rance ... . ...... . 
Austr ia .. 
Czechoslovakia. 
Switzerland . . .... ... .. .. . . . . 
Spain .. .. .. . 
Portugal. . 
Italy ..... ... . ..... . 
Greece ..... · . ... .. . 

Rest of World-Total. ... . . . . . . . 

Saudi Arabia .. . . . .. .. . .. . . . . . . 
Philippine Republ ic . .. ... . . . . . . 
China . ... . . . 
Australia .. . ...... . 
New Zealand . . ...... . 
Other Rriti sh Oceania. 
Egypt. . . ...... .. . ..... . 
Other Portuguese Africa . 
French West Africa . 
Liberia ... ...... . .. . 
Belgian Congo .. ... . 
Union of South Africa. 
Libya ........... . 

• Less than Ssoo. 

Un its 

I .).) 

------
4 

10 
4 

21 
J6 
3 
J 

53 

4 
l 

19 
9 
4 

527 

I t /l 
42 

I 

8 
21 
8 

I I 

243 
6 

69 

46.:; 

so 
28 
18 
go 
17 

100 
19 
\)0 

I 

8 
13 
23 

3 

11 4 
- - - ----

5 2 
6 

' 1 

25 

I 

8 

\ a lue <; hipping Weight 
(thousands (pounds in 
of dollars) thousands) 

s 730 299 

6 
2il I 3 

7 7 
I I J 33 

DS 35 
5 5 

21 6 
177 11 8 

3 
r8 2 
5 8 
3 2 

I I) " 40 
. 86 20 
(") I 

s J .659 947 ---- ---
n6 260 
144 79 

2 2 
28 II 
55 55 
20 28 
54 I7 

68o 388 
8 14 

443 93 

s 4.334 998 

648 Ill 

2 3 2 84 
!62 3 7 
282 11 4 
194 44 
78 1 219· 
292 46 

r,o83 2JO 
25 4 
2.) 4 

! 26 20 
18J 30 
2j6 42 
39 6 
26 

s 841 255 

!8 3 
II J Ill 

J I / 
14 

214 30 
12 2 

1 2 3 
222 6r 

2 I 

25 3 
40 5 
25 3 

II2 16 
15 3 
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THE PRACTICAL 

4-PLACE PLANE 
All metal construction .. . 185 h. p. Con­
tinental engine ... variable pitch pro­
peller ... power· retractable tricycle 
landing gear . . . hydraulically oper· 
ated landing flaps. CAA Approved 
Type Certificate No. 782. 

For more details write Dept. U, North American Aviation, Inc., 

Municipal Airport, Los Angeles 45, California 

' 

!WORTH llMERICA.IW A.VIl\.TION INC. 

~ 
CREATORS OF P-51 MUS,TANG AND 
ADVANCED MILITARY AIRCRAFT 
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AIRPORTS AND LANDING FIELDS 
IN THE UNIT~D STATES 

J anua ry 1, 1947 

Compiled by I nformation and Stat istics Service, Civil Aeronautics Adm inistra tion 

S t a.!l! Tolu/1 

Tota l. . .. .. 4,490 

Com111er- M1miciPJl 
cia! 

CAA 
l 11ter­

mediate 

20 1 

All 
Others' 

Total 
Lighted 

r ,o rs 
-------l------- l-------1·-------l- ------l-------

21 J6 
:u 26 
.36 15 

156 86 
.33 3 4 
15 9 
8 2 

Alabama.. . .... . . . . . 75 
Arizona . .. . . ... . .... r o ~ 
Arkansas . . . . . . . . . . . 68 
Ca lifornia. . . . . . . . . . . .356 
Colorado . . ... .. ... . . So 
Connecticut . . . . . . . . . 25 
Delaware . . . . . . . . . . . 12 

0 0 

2Q 45 
J O 26 
1.3 37 
76 19 
54 19 
64 34 
s 8 s6 

9 8 
17 r8 
2 1 2 0 

24 5 

District of Columbia. 3 
Florida . . . . . . . . . . . . . 204 
Georgia . .. ......... . ro3 

· Idaho . . ... . ..... . . . 67 
Illinois... .. .. . . .. .. 130 
Indiana...... ...... . 103 
Iowa . . ... . .. . . . . . . . ros 
Kansas .. . .. .. . .. .. . 149 
Kentucky . . . . . . . . . . . 23 
Louisiana. . . . . . . . . . . s 7 
Maine .. . .. ... . .. ... 47 
Maryland .... . ...... .W 

37 rs 
S2 95 
3 1 43 
I7 23 
45 29 

Massachusetts..... . . 6o 
Michigan . . . . . . . . . . . r 63 
Minnesota . . . . . . . . . . 7 5 
M!ssissi~pi. . . . . . . . . . 61 
Mrssourr. . . . . . . . . . . . 99 

IS 53 
26 29 
I S 9 
IO I 2 

Montana .. . . . . . . . . . 95 
Nebraska .. .. . . . .. . . 7.3 
Nevada . . . . . . . . . . . . . 46 
New Hampshire..... 23 

4S 9 
29 26 

1J 6 40 
84 23 
II J O 

100 JI 
6I so 

New J ersey. . . . . . . . . 63 
NewMexico ... . . .. . 86 
New York. . . .. . . . . . I 99 
North Carolina . . .... I33 
North D akota . . . . . . . 47 
Ohio . . . . . . . . . . . . r 45 
Oklahoma. . . . . . . . . . . 149 

36 3 7 
reS 37 

4 
15 22 

Oregon: . . . . . . . . . . . . . 86 
Pennsylvania. . . . . . . . r s8 
Rhode I sland . . . . . . . . 8 
South Carolina . . . . . . 6r 
South Dakota ..... . . 4 7 16 2S 

12 14 
1 72 123 

Tennessee. .. . . . . . . .. 38 
Texas ... .. . . . . . . . .'. 417 
Utah. . . . ... . .... . .. 41 6 22 

Vermont .. .. . . .... .. I 2 3 9 
Virginia . . . . . . . . . . . . 82 40 2 0 
Washington . . . . . . . . . rr I 36 49 

2 0 IO 

42 38 
W~st Vi~ginia. . . . . .. 33-
Wlsconsm . .. ... . .. . . 83 
Wyoming .. . ........ 46 8 25 

10 

II 
2 

I 

0 

0 

3 
9 
4 
5 

4 
3 

4 
0 

0 

0 
I 

6 
8 

I2 
s 
9 
0 

0 
IO 

4 
I 

6 
6 
3 
s 
3 
0 

23 
8 
0 

3 
3 

2 

7 

36 
3 S 
I6 

10 3 
11 

0 

3 
127 
38 
13 
J O 
28 
3 

32 
4 

! 8 
6 
9 
8 

!6 
0 

15 
17 
rs 
13 
I J 

9 
2 l 

l9 
2S 

0 

8 
35 

8 
10. 
3 

22 
5 
s 

99 
5 
0 

I9 
23 

I 

6 

2 0 

3 2 
9 

93 
TJ 

7 
3 
3 

51 
40 
rs 
2 l 
r8 
rs 
24 
9 

23 
r8 
5 

IT 

21 
9 

r 8 
I9 
27 
r6 
I 9 
6 

II 

24 
34 
r6 
l 3 
25 
28 
25 
30 

2 

r s 
' 6 
I 8 

roo 
r8 
4 

I 8 
29 

7 
II 

I6 

1 Total includes 1,396 Class I airports for private owners of smaller ty pe aircra ft, 509 
a irports which do not meet Class r standards, I, 249 Class II a irports for private owners of 
la rgest type a ircraft a nd feeder line a ircraft, 485 Class III airports for present-day transport 
a ircraft , and 85 1 Class IV and V airports for largest aircraft in use or planned for immediate 
fu t ure. 

2 Indicates Army, Navy, Army operated and Navy Operated (latter two are municipa l or 
commercia l airports temporarily taken over by Army or Navy), C. A. P ., miscellaneous Gov­
ernment and priva te . 
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WILLIAM T. PrPER P,-esident 
Piper Aircraft Corporation 

A Pledge to Those Who Fly or Want to Fly 
Although the records reveal that Piper Cubs have led all other 

makes of personal planes in sales for more than a decade, and although 
recent surveys show that Piper Cubs lead all other planes in "brand 
preference" among people who plan to become plane owners in the 
near future, you· may rest assured that the management and the 3,000 
co-workers of Piper Aircraft Corporation are not complacent. 

It is our pledge to continue building good, safe planes that yott ca1l 
afford to btty and fly ... to make changes when changes are improve­
ments · .. . to give you the biggest possible value in flying pleasure 
and usefulness on a dollar-for-dollar basis. 

Moreover, you can count on the 1,500 Piper Cub Dealers to keep 
on furnishing you . the most fo; your money in maintenance, flying 
instruction, rental and charter accommodations . . . and to continue 
doing all they can every day to better each phase of their service to 
those who fly or want to fly. 
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25 YEARS 
of 

OVER-ALL SERVICE 

For 25 years AERO DIGEST has been serving the 

entire aeronautical industry. It has favored no spe­

cial groups and no particular individuals. It has 

crusaded for those things which· it believed the in ­

dustry-as a whole-most needed. 

This record of service has established AERO DI­

GEST's reputation for "the greatest good to the 

greatest number," and has resulted in a prestige 

that cannot be measured in dollars and cents, but 

is invaluable to AERO DIGEST readers and ad-

vertisers. 

TO BE A LEADER REACH THE LEADERS THROUGH 

America's Premier Aeronautical M(tgazi1te 

AERO DIGEST 
515 MADISON AVENUE, NEW YORK 22, N. Y. 
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U. S. ARMY AIR FORCES 

Washington, D. C. 

February 1 , 104 7 

Robert \V. Patterson. Secretary of \\"a r 

W. Stuart Symington, Asst. Secreta ry of\\ a r for Air 

Commanding General, Army Air Forces ..... ... ................ . . . . ..... Gen. Carl Spaatz 
Deputy Commander, AAF and Chief of Air Staff .. . . ... .. . .......... Lt. Gen. Ira C. Eaker 
Director of Information ... . . .. .. ...... . . . . . ...... . . . .. . Brig. Gen. Emmett O'Donnell, Jr. 
Deputy Chief of Air Staff for Admin ... .. .. . . . . . .... . . . •. . .. . . Major Gen. C. C. Chauncey 
Deputy Chief of Air Staff for Research and Development . . .. . . J\'lajor Gen. Curti s E. LeMay 
Asst . Chief of Ai r Staff- r (Personnel) . ... . .. . ... . ....... . ..... Major Gen. F. L. Anderson 
Asst. Chief of Air Staff-2 (Intelligence) ........... . .... .. . ... Major Gen. G. C. McDona ld 
Asst . Chief of Air Staff-3 (Operations & Training) ... ... ... .. . . Major Ge~. E. E. Partridge 
Asst. Chief of Air Staff-4 (Materiel) ..... . . . .... . ........ . ..... Major Gen. E. M. Powers 
Asst. Chief of Air Staff-s (Plans) ....... . . . .. .. .. ...... .. . . .. . Major Gen . 0. P. \\ eyland 

' Secretary General of the Air Board ..... . . . ...... .. . .. . .......... . Major Gen. R. J. Knerr 
Air Inspector . . ....... . .. . . . ........ . . . . .. . .. .. . .. . .. . . .. .. ... Major Gen. Junius Jones 
Air Ordnance Officer .... .. . .. .. . .. .. . . . . ...... .. . .. . . . .. ..... Brig. Ge n. R. C. Coupland 
Air Quartermaster . . ..... . . . ....... . ......... .. .. . . . .. .. ..... Brig. Gen. H. L. Peckham 
Air Chemical Officer ...... . ............. . .. . .. ... .. . . . . . ..... Brig. Gen. E. Montgomery 
Air Communications Officer .. . . . . . .. ... .......... . . . . . . . ... . Brig. Gen. F. L. Ankebrandt 
Air Comptroller ... . ........... . .. .. ........ .. . ... . ... . . ..... Brig. Gen. E. W. Rawlings 
Air Engineer . .... . . . . .......... . ...... . . . .. .. . . . . ..... . ... . Brig. Gen. S.D. Sturgis, Jr. 
Air Surgeon . ........ .. .. .. . . .... . . . . . . . . . . ........ . . . .. . .. . .. . . Brig. Gen. M. C. Grow 
Air Adjutant General. .... . . . .. .. . ... . . . .... . ... . ... . .. . .. . . . . .. ... . . Col. H. G. Culton 
Air Chaplain . .. . .. .. . . . . . .. .. ......... . . . .. . . ... ... . . . . .... . ...... Col. C. I. Carpenter 
Air Judge Advocate .. ..... . .. . . .. ...... . ... . . ... . . .. . ........... . . . . . . Col. D. O'Keefe 
Air Provost Marshal. .... . ... ... . ... .. ....... . ... . ...... . .... . . . . -. .... Col. J . V. Dillon 
Air Finance Officer . ..... . .. .. ... . .. .. .. ... .. . ... . . . .. . ... . .... ... .... .. . Col. H . Whitt 

Commanders 

Strategic Air Command ... . . . .. . Andrews Field, Wash. , D. C .. . .. Gen. George C. Kenney 
Tactical Air Command . ... . ..... Langley Field, Va . . ... . Major Gen. Elwood R. Quesada 
Air Defense Command ... . ...... Mitchel Field, N .Y ....... Lt. Gen. Geo. E. Stratemeyer 
Air Materiel Command ... . .. . . . Wright Field, Dayton, 0 . . .. Lt. Gen. Nathan F . Twining 
Air Training Command . .... . ... Barksdale Field, La ......... . Lt. Gen. John K. Cannon 
Air Transport Command ...... . . Washington, D . C ... . .. Major Gen. Robert M. Webster 
Air University .. .... ....... . ... Maxwell Field, Ala ....... Major Gen. Muir S. Fairchild 
Air Proving Ground Command .. . Eglin Field, Fla . ...... . ..... Brig. Gen. Carl A. Brandt 
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Thunderjet ... Rainbow .. . Seabee . . . each of superb individ-

ual qualities ... yet with that unmistakable rugged family trait 

of the famous P-47 Thunderbolt, bred into Republic planes 

since inception. <( Into an era of Peace ... that will brook no 

further endangering ... the jet-propelled Republic Thunderjet 

.. . fastest of all. (( Into an era of stratosphere flight . .. inher-

ently Republic . .. the Rainbow . .. a revolutionary transport 

with cruising speeds of over 400 miles per hour. <( Into an era 

of Independence .. . still inherently Republi~ . . . the Seabee, 

all-metal, four-place amphibian brings adventure that starts 

from field or stream. It is truly Republic's era . . . a heritage 

of the finest. 

REPUBLIC AVIATION CORPORATION, FARMINGDALE, L. 1., N.Y . 

. I./It'Ll& -AI/14TIII!W 
c , o t 'O l J.f i O N 
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U.S. NAVAL AVIATION 

Wash ington, D. C. 

J a nuary 1 , 194 7 

J a mes For rcst:ll , Secreta ry o f the 1\'avy 

John Nicholas Brown, Assistant Secretary of the Navy for Air 

Chief of Naval Operations ......... . .. . . . . . . . ....... .. .. Flee t Adm ira l Ches ter \\' . Nimitz 
Vice Chief of Nava l Operations ....... . . . ..... ... .... ..... Vice Admira l deWitt C. Ramsey 
Deputy Chief of Nava l Opera tions (Air) . ... . . . .. . . . .. . . . . \ ice Admi ra l Arthur \V. Rad ford 

Director, l\•!arine Avia tion .............. . ....... . ......... !ajo r Genera l Field Harris 
Director, Naval Air Transport . ervice .... .. . .......... . Rear Admira l J . \V. Reeves, Jr. 
Director, Aviation Training ...... . . . ....... . . . • • .. ............ . .. Captain J. B. Moss 
Director, Aviat ion P lanning . .. .... . . . ............ ... . .. .. . . Rear Admira l E. \V. Li tch 
Director, Av iation P ersonnel . ... ... . . . .. . .. . . . ... ..... . .... Rear Adm iral F. J. Bolge r 
Director, Fligh t D iv is ion . .. . ...... . . . . . .... . .. . . . ..... . . .. . . .... Captain Felix Baker 

Assistant Chief of Naval Operations (Air) . .... . .. . . . .. ... . . .. . ... Rear Admi ra l J. J. Clark 
Commander, Air Force Pacific ...... . .. . .. .. ... ... . . ......... Vice Admi ral J. D . Price 
Commander, Air Force Atla nti c . .... . . ... . . . . . . ... . ... . . \ ice Admira l Gera ld F. Bogan 
Commander, F lee t Air\\ est Coast . . . . . .... . ... . .. .. ..... . . Rea r Admira l \V. K. Harrill 
Commander , F lee t Air Ala meda ... ... ....... .. . . . . . . . ... . Rea r Admira l R. E . J ennings 
Commander, F lee t Air Quonset. ..... .. .......... . ... . .. .. Rear Admira l E. L. Gunther 

Chief, Naval Aviat ion Training . .. . . . .. ... . ....... . ... . . . .. . . Rea r Ad mira l F. D . Wagner 
Chief, Naval Aviation Advanced Tra ining .... . .. . .. . . . .. . . Rear Admiral Ralph Davison 
Chief, Naval Aviat ion Basic T raining .......... . . . . . . .. . Rear Ad mira l C. A. F. Sprague 

1 

Chief, Naval Aviation Technical Train ing .. .. . .... . . ... . ..... Rear Admi ra l F elix Stump 
Chief, Naval Aviation R eserve Training ... . .. . . . . . ..... . Rea r Adm ira l Edward C. Ewen 

I 

Bureau of Aeronautics 

Chief, Bureau of Aeronautics ..... . . .. ......... ..... . . . .. . R ear Adm ira l Harold B. Sallada 
Deputy and Assistant Chief of Bureau of Aeronaut ics . . .. .. ... Rear Ad miral T . S. Combs 

Assistant Chief for Design and Engineering ... . .. ..... . Rear Admi ra l C. A. Nicholson 
Assistant Chief for Research a nd Development . ... ....... Rear Admiral L. C. Stevens 
Assistant Chief for Materi al and Services . ... .. ... . .... . ... Rear Admiral H. R. Oster 
Director, Military Requi rements ............. . .. . •... .. . . . .. . . Captain R. E. Dixon 
Director, Procurement .. . . . . ... . . .... . ..... . . . ... .. .. . .. ..... Captain L . Harrison 
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THE P--H; 
.6e/ore you con soy ':/ET·PROPULS/OH.'" 

Flashing like a rocket int o t he skies-faster 
than any airplane designed for carrier use ever 
flew b efore-the new F D l Phan tom repre­
sents anoth er " first" for t he U nited States 
N avy. It has been christened t h e P hantom 
because its great speed m akes It appear and 
disappear like an apparition. Yet, despite i ts 
grea t speed , i t p ossesses a lower landing sp eed 
t han any ot her jet airplane. D esigned and 
developed by McD onnell Aircraft ;n collabo­
ration with t he B ureau of Aer onaut ics of 
the N a vy, t he jet propelled " Phantom" 
promises t o add furt h er laurels to t h e splen­
did r ecords of N aval aviation achievem ent . 

) ·-M~DONNELL 
/l~~ 

MANUFACTUR~RS 0~ 

A:IRPLANES and H-ELICOPTERS 
S AINT lOUIS, MJS~OURI • u: S. A. 



DIH.ECT RY 

CIVIL AERONAUTICS ADMINISTRATION 

U. S. DEPARTMENT OF COMMERCE 

\\'a ·hington. D. C. 

W. vcre ll Har riman, er.retary of Commerce 

Will iam A. l\L Burden , Assistant Sc.:retary of 'ommerce 

Administrator of Civil Aeronau tics .. . . . ..... . ... .. . . .. . .. . ... . ............. T . P. \\'right 
Deputy Administrator . ......... . .... .. . . ... ... . .. . .. .. . .. . . ... . . .. .. Charles I. tan ton 
Assistant Administrator, Field Operations .. . ..... ... .... . . . ... .... . .. . . Howard F. Rough 
Assistant Administrator, Business Management. . ...... . . . .. . .. . . ... ...... E. M. Sturhahn 
Assistant Administrator, Aviation Information .. .. . . . .... .. . . .. . ..... . ......... Ben Stern 
Assistant Administrator, Safety Regulation .. . . .. . . .... .. .. . . ... . .. .. . ........ A. S. Koch 
Assistant Administrator, Airports .... .. .... . .. . ........ .. . . . ... .. ..... .. . . . . H . A. Hook 
Executive Assistant to Administrator. . .. ... .. ...... . . ... . . . .. . . .. . . . . .. ... Frederick Lee 
Assistant to the Administrator, Personal F lying Development. . . . . . . . H. Lloyd Child 
Assistant to the Administrator, Research . . . . . . . . . . . . . . .. . . .... Dean R. Brimhall 
Assistant to the Administrator, State Relat ions. . . . . ....... E . B. Cole 
Manager, Washington National Airport . . . ... .. . . ....... . . . . ... . . . Hervey Law 

Regional Managers 

Region I New York, ' . \' ..... . .. . ... . . . .... .. ..... . ........ Ora Young 
Region II Atlanta, Ga.. . . . ... . .. .. , . . . . . . ........... . ........ Fred Lanter 
Region IH Chicago, Ill. . . .... . . . . .. . .. .. . . . . . . . . ..... . .. . . . . . . .. . ... . George \V. Vest 
Region IV Fort Worth, Tex.... . . . . . . . . . . . . . . . . . . . . . . . . ......... .. . L. C. Elliott 
Region V Kansas City, Mo.. . ..... . ...... . .. ... . . .. ... ..... . ... L. 'vV. Jurden 
Region VI Santa Monica, Calif. ....... . . . .......... . . ... . .... .. .... JosephS. Marriott 
Region VII Seattle, Wash .... . . .. . .. . ...... . ...... .. .... .... . ... . . . . . . . R . D . Bedinger 
Region VIII Anchorage, Alaska ... . ... . .... .... ... .. . ... . . . .. ..... .......... W. P. P lett 
Region IX Honolulu, T. H. . . . . .... . .. . . . . . . . .... .. ........ . ... . . . John M. Beardslee 

CIVIL AERONAUTICS BOARD 

Commerce Building, Washington 25, D. C. 

Chairman... ...... . .. . . . .. . . .. .. . ... . ..... . ........ .. .... . . James M. Landis 
Vice Chairman .. . . ... .. ... . . . .. . .. . .. . . . ... . ..... . . . .. .......... ... . .. . . Oswald Ryan 
Member .. . .. . .. . ....... .. . .. . ........... ..... .... . . . ................. Harllee Branch 
Member .. .. .. . ......... .. . ... . ......... , ... . .. . .' . .. ... . . . .... . ......... . . . . J osh Lee 
Member . .. . . . . .. . .. . .... . .... . . .. . . . .... ... .... ....... . . . . . ...... Clarence M. Young 
General Counsel. ..... . ..... ... . .. .. . , . ..... . . . , . . . . . . . . . -. .. . . Emory T. Nunneley, Jr. 
Director, Economic Bureau .. . . .. . . . : . . .. .... .. , . . . .. . . .. . , .. . .. ... ... Russell B. Adams 
Director, Safety Bureau ............... . , .. ....... . ... ..... . . ...... . . Wallace S. Dawson 
Chief Trial Examiner .. : . ...... ... . .... . ... .... . . , ........ . .. . ....... Francis W. Brown 
Secretary .. . ... . .. .... . ..... . .... . ........ . ... .. .. . . . .......... . . . . Minot C. Mulligan 
Chief, Public Information .. .. . .. . . . .. . . ..... . . .. . . . .. . .... . .... . Edward E. Slattery, Jr. 
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OLDEST NAME ... NEWEST DESIGN 

~-OW 

r is f o-r!J!!/t 
W ACO, one of America's oldest All of these departures from 
builde.rs of personal airplanes, con vention a l styling have 
bas incorporated the newest helped W ACO reach its two 
features of design in its four- goa ls in airplane design . . . 
pl ace, non-spinning Ari sto- · safety and comfort. They make 
craft ... a pusher type tail th e WAco Ari s to-cra ft the 
propeller . .. simplified uni- ideal airplane for air- minded 
controls . . . a landing gear individuals who want to make 
that permits safe landings in a long trips quickly, safely, and 
fully-retracted posi tion. comfortably. 

THE WACO AIRCRAFT COMPANY, 2402 Peters Avenue, TROY, OHIO, U.S.A. 
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AIRCRAFT INDUSTRIES ASSOCIATION OF ANIERICA, INC. 
Shoreham Building, Washington s. D. C. 

Officers 
Chairman of the Board . . .. .. .. .. . ... .... . . . . ..... .. . .. .... . .... E . E. \\" ilson 
President.. . . . . . . . . . . . . . . . . . . . . . ...... ... . .. . ...... . .. Oii er P. Echols 
Vice President . . . . H. i\ 1. Horne r, nited Aircraft Corp. 
Vice Pres ident . . . . .......... . .. . . . ...... T. Claude Ryan, Ryan Aeronau tica l ·o. 
Secretary-Treasurer . .. . .. ......... Harr ison Brand. Jr. 

Executive Committee 
E. E. Wil son .. . . . . . . . .. . . ... . Cha irman, \J A 
Oliver P. Echols . ... . .. . . ... . . ... .... . . .... ...... ... . . .... . Pres iden t , AlA 
T. Claude Ryan .... . . . . .. ... .. .. . .. . . .. . . .. . ... ... . .. .. . . .. . . . . Ryan Aeronautica l Co. 
Wi lliam M. Allen. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Boeing Aircraft Co. 
H . M. Horner ... . . . . . . .. . . . . ... . ......... .. . . . . ................. United Ai rcraft Corp. 

Finance Committee 
Lawrence D . Bell . . .... .. ... . . . .......... ... ............. . . .... .... J3 ell Ai rcraft Corp. 
Malcolm P. Ferguson ..... .. ........ . . .. . . ...... ......... . .. ..... Bendi x Avia tion Corp. 
La Motte T. Cohu. . . . . . . . . . .. . ... . . . ... . ....... .. ... . . . ... Northrop Aircraft Corp. 

Board of Governors 
John Fried lander, President 
Aeronca Aircraft Corporation 
Middletown, 0. 

E . B. Newill, General Manage r 
Allison D ivision, General Motors Corp. 
Speedway 
Indianapolis, Ind. 

Victor Emanuel, Chairman 
The Aviation Corporation 
420 Lexington Avenue 
New York 17, N. Y. 

Lawrence D. Bell, President 
Bell Ai rcraft Corporation 
2050 Elmwood Avenue 
Buffalo 7, N.Y. 

JVIalcolm P. Ferguson , President 
Bendix Aviation Corporation 
Fisher Building · 
Detroit 2 , M ich. 

William M. Allen , President 
Boeing Aircraft Company 
Seattle, Wash. 

Harry Woodhead, President 
Consolidated Vultee Aircraft Corp. 
San Diego, Calif. 

Guy W. Vaughan, President 
Curtiss-Wright Corporation 
3 0 Rockefeller P laza 
New York 20, N.Y. 

Donald W. Douglas, President 
Douglas Aircraft Company, Inc. 
Santa Mon ica, Calif. 

J. Carlton Ward , Jr. , President 
Fairchi ld E ngine & Airplane Corp. 
3 0 Rockefe ller P laza 
New York 2 0 , N . Y. 

Robert E. Gross, President 
Lockheed Aircraft Corpora tion 
P. 0. Box ss r 
Burbank, Cali f. 

Harry T. Rowland , rst Vice Pres iden t 
The Glenn L . Martin Company 
Baltimore, Md. 

J. H . Kindelberger, President 
North American Avia tion , Inc. 
Los Angeles 45 , Calif. 

La Motte T. Cohu, Chairman 
Northrop Aircraft, Inc. 
Hawthorne, Cali f. 

Mundy I . Peale , President 
R.~pub li c Avia tion Corporat ion 
Farmingdale, Long Island , N. Y. 

T. Claude Ryan, P res ident 
Ryan Aeronauti ca l Company 
San Diego, Calif. 

R . E. Gi llmor, Vice President 
Sperry Corporation 
3 0 Rockefeller Plaza 
New York 20, N.Y. 

H . M . Horner, President 
United Aircraft Corporation 
East Hartford 8, Conn. 
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AVIATION. 
SPARK PLUGS 
have been giving superior service 

in every type of aircraft under 

every flying condition. 

THERE IS A Bli3 SPARK PLUG 

which has been proved in service 

for every aircraft engine. 

TfiE BQ CORPORATION 
Esloblishe cl in 1917 

136 West 52nd Street, New York 19, N. Y. 
Coble Address : Golsleco, New York 
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AIRCRAFT INDUSTRIES ASSOCIATION OF AMERICA, INC. 
(Continued) 

Staff 

Oliver P. Echols....... . . . ... . .. . . . . .. . .... . .. . .... .. .. . ...... . .... . President 
John E. P . Morgan . ... .. . .. .. . ............. .. .. . ... .. ..... . ........ Executive Director 
Harrison Brand , Jr .. . . . ........ . . . ... .... ..... . ... . ... ... .. .. .. . ... Secretary· T reasurer 
Joseph T . Geuting, Jr ........... . .. ... ... . ... . . . . ..... Manager, Per ona l Ai rcraft Council 
Bert C. Goss .. .. .... . ...... . ....... . ...... .. ..... . ....... . .. Director, Public Relations 
John H . Payne ....... . .. . .. . . . . . . ...... . ... .. ...... . . ·.· ...... . Direc tor, ExP?rt e rv~ce 
George F. Hannaum .... . . .. .. .. . . .. . ..... . . . .. . . .. . . D irector, Indus try P lann!ng erv!ce 
Rudolf Modley ........... . ........... . . . . ... . . .... Consulta nt , Industry Plannmg erv1ce 
Morton H. Wilner . . .... ... . .. ... . . . . .... . . , .. . . . ... Consultant. Industry P lanning Service 
Ivar C. Peterson .. ~ .... . . . . . ... . ... . . .. ..... . ............. . . D irec tor. Technica l . ervice 
Harry R. Brashear .... . ................ . ......... . . .. ....... .. . Di rec tor. Traffic . ervice 
Leland D. Webb .... . ...... . .... . .. . . . .......... JV!anagcr, West Coast Oflice, Los Angeles 
Hill & Knowlton .. . Public Relations Counsel, 3.3o r Empire State Building, New York 1 , N. Y. 
Spence, Hotchkiss, Parker & Duryea .. . . .. Legal Counsel, 40 \\'all Stree t. New York 5, N. Y. 

Committees 

Aircraft Ma nufa cturers Council 

East Coast R egi01.al Execut-ive Commillee 
H. M. Horner, Cha irman 

Aeronca Aircraft Corp... .... . ......... . .... . . . ........ J ohn\\ . F ried lander, President 
Allison Div. of General Motors Corp . . ...... . . . . . . .. . . . .... E . B . Newill , Genera l Manager 
The Aviation Corporation ..... . . . .... . . .. . . ... ... . .. ... . . . ... Victor Emanuel. Chai rman 
Bell Aircraft Corporation .. . . . .............. .... . . . .... .. . . . '. Lawrence D . Bell . President 
Bendix Aviation Corporation .... ... . .. ... . . . .. ......... . . Malcolm P. Ferguson, President 
Curtiss-Wright Corporation ....... . . .. .... . ... . ..... . . . ..... . Guy \V. Vaughan, President 
Fairchild Engine & Airplane Corp .. .. . ..... ... . ....... . . . .. J. Carlton Ward , Jr., President 
The Glenn L . Martin Company .. ....... . ..... . .... . Harry T. Rowland, rst Vice President 
Republic Aviation Corporation ....... . .. . . .. . .. ... ... .. . . . .... Mundy I. Peale, President 
The Sperry Corporation ....... ... ... ... . . .. . .. ... . .. . . . .... R . E . Gillmor, Vice President 
United Aircraft Corporation . .. .. ... . .... .. . . ....... . . ......... . H. M. Horner, President 

West Coast R egional E xecutive Comm-ittee 
T . Claude Ryan , Chai rman 

Boeing Aircraft Company ... .. . . ...... . . .... . . ....... . .. . ... William M. Allen, President 
Consolidated Vultee Aircraft Corp ....... . .. . ... . ..... .. .. . ... Harry Woodhead, President 
Douglas Aircraft Co., Inc .. .... .. . . . ... . . .. . . . . ... . .... . ... Donald W. Douglas, President 
Lockheed Aircraft Corpora tion . . .. . ... . .. . . .. .. , . . ... . .. ...... Robert E . Gross, President 
North American Aviation, Inc .. .. ... . .... .. . ............... . ] . H . Kindelberger, President 
Northrop Aircraft, Inc ......... . .... .. . . . . . . . . ............. La Motte T . Cohu, Chairman 
Ryan Aeronautical Company ........ . .... . ................... T . Claude Ryan, President 

Helicopter Council 

Lawrence D . Bell , Cha irman 

Bell Aircraft Corporation ...... . . . . ........ . . ..... . ... ...... Lawrence D . Bell, President 
G & A Aircraft, Inc.... . . . . . . . . ........... . . . . . .... .. . . . R. H . Isbrandt, Vice President 
Kellett Aircraft Corporation . ... .. . . . ... .. . .... . . . . . . . ... . .. W. Wallace Kellett, President 
McDonnell Aircraft Corp ... ... ... . ...... . . . . . . . . .... ... . . .... J. S. McDonnell, President 
Sikorsky Aircraft Div. of United Ai rcraft Corp ...... . . . . .... B. L. Whelan, General Manager 
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;9/R;9D/O 

AIRCRAFT COMMUNICATIONS EQUIPMENT 

Airborne communication 

instruments of uncompro­

mising quality. Designed 

and engineered by pilot­

engineers for pilots. And 

manufactured by 

.7'9/.R.rfD/0 . . . the 

nation 's largest single war­

time producer of radar and 

electronic test equipment 

for the United States Navy. 
·"etS rece' 

"'ittets trcsns 

direction ~nders 

d quipment 
antennas an e 

INCORPORATED· 

PRODUCTS Of . RESEARCH • •. s. Kill . 

DISTRIBUTED BY AIR ASSOCIATES,. INC., TETERBORO, N. J. 

Branches: ATLANTA· • CHICAGO • DALLAS; KANSAS CITY • LOS ANGELES 
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AIRCRAFT INDUSTRIAL ASSOCIATION OF AMERICA, INC. 
Committees (Continued) 

P ersonal Aircraft Council 

John W. F ried lande r, Cha irman 

Aeronca Aircraft Corporation ......................... . ... J ohn W. F riedlander, President 
Beech Ai rcraft Corporation . . . . . . . . . . . . . . . . . . . 0. B. Callan, Acting Sales Manager 
Boeing Aircraft Company. . . . . . . . . . . . . . . . . . . . . . Frederick B. Coll ins, Sales Manager 
Cessna Aircraft Company . .. . . . . . . . . . . . . . . . . . . .. Don F lower, a les lVfanager 
Consolida ted Vultee-Stinson Div.... . . . .. .. . .. .... \\'ill iam A. Blces. \ ice President, ales 
Culver Ai rcraft Corpora tion . .... ... .. . . .. . .. ............... . ..... . .. ..... . . .. (Vacant) 
Douglas Aircraft Co., Inc ... .. ... . ......... . . . ......... . .. J ohn ~ I. Rogers, Vice President 
Fairchild Engine & Airplane Corp. Persona l J>Janes D iv. 

(Dallas) ..... .... . ... .. ... .. .. . . .. .. ....... . ........ H. M. McKay, Genera l Manager 
G & A Aircraft , Inc ......... . ..... . .... . . . ..... .. ..... . . .. R. H . I sbrandt, Vice P residen t 
Lockheed Aircraft Corporation .. ... .. . ... . .. . . . . . . ...... .. .... Mac Short , Vice President 
Luscombe Airplane Corporat ion ... . ............. .. ..... . . . Leopold H. P . Klotz, President 
McDonnell Aircraft Corporation .... .. .. . .. . .... .... .. ..... . .. J. S. McDonnell , President 
N_orth A;~erican A~iati~n , Inc ... . ...... . . R. L . Bur!a, Assistant to,r~es i dcnt i~ Charge ;Sa les 
Piper Aircraft Corporation ....... . ............. . .. . . . .. . . . ... \\ Ilham T . P iper, President 
Republic 1\ viat ion Corporation .. .... . .. .. . .... . . . . . . . .. Gordon C. Sleeper, Sales Manager 
Ryan Aeronautica l Company ... .. . ... ... . . . .... . .......... Sam C. Breder, Sales Manager 
Waco Ai rcraft Company ...... . .. . ..... . . ... . .. . . ... ...... . ..... C. J . Brukner. President 

Accessory and Equipment Technical Committee 

(1 o cha irman) 

Aircraft Research and Testing Committee 

Chairman, Eastern Divis ion. . . . . . . . . . . . . . . . . . . Cecil B. Barlow, Boeing Ai rplane Company 
Cha irman , Western Division . . ..... . . . ... L. P . Spalding, Nor th American Aviation, Inc. 

Aircraft Technical Committee 

National Chairman .......... . . . .... . ..... . ...... .. \V. E. Bea ll , Boeing Aircraft Company 
Western Division Chairman .. . ..... . .. . . . .. . . . . A. E. Raymond, Douglas Ai rcraft Co., Inc. 
Midwestern Division Chairman .. . .. . . .. . . . ... .. .. . .... .. H . W. Zipp, Boeing Airplane Co. 
Eastern Division Chairman . ...... _ ............ .. .. W. C. J amouneau, Piper Aircraft Corp. 

Airworthiness Requirements Committee 

National Chairman .... .. ...... . .. . . . ... . . . .......... C. L . Bates, Nor throp Ai rcraft, Inc. 
Western Division Chairman .... ... .. . .. .. . . . . . .......... M . F. Vanik, Boeing Aircraft Co. 
Eastern D ivision Chairman . . . . . . . . .. .. ........ R. F. Hermes, Aeronca Ai rcraft Corp. 

Accounting Committee (West Coast) 

Chairman ....... ... ... . . . . .. ......... . . . ... . . Claud e N. MonO'o n, Northrop Aircraft , Inc. 

Controllers Committee (East Coast) 

Chairman .. .. . . .... .. ... . . . ... . ..... . . . .. M. R . Schermerhorn, The Glenn L. Martin Co. 

Engine Technical Co_mmittee 

(No chairman) 

Export Committee 

Chairman .. . .. . ... . . ........... . .... . . . .... . . . .... Robert Kinkead, Boe ing Aircraft Co. 

Industrial Preparedness Committee 

Nat!onal C~airma~ . ........... . ... J. Car lton Ward, Jr., Fairchild Engine & Airplane Corp. 
National VIce Chairman .. .. ....... . .. . . .-.Frederick W. Conant, Douglas Aircraft Co., Inc. 

Industrial Relations Advisory Committee 

National Chairman ...... . ... . ... .. .. . Marshall E. Beaman, North American Aviation, Inc. 
National Vice Chairman .... . . .. . . . .... . . . . . .. .. D. W. Siemon. The Glenn L. Martin Co. 
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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 
BEECH CRAFT 
FAIRCHILD 
LOCKHEED 
NOORDUYN 
GRUMMAN 
SIKORSKY 
DOUGLAS 
BOEING 

PRATT & WHITNEY 
CONTINENTAL 
LYCOMING 
FRANKLIN 
ALLISON 
MENASCO 
WRIGHT 
WARNER 
KINNER 
RANGER 
JACOBS 

THE BABB COMPANY,-INC. 
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 ~ 
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AIRCRAFT INDUSTRIES ASSOCIATION OF AMERICA, INC. 
Committees (Continued) 

Material Committee 

Cha irman, East Coast . . ....... .. .... .. ..... Frederick 0 . !lluller, The Glenn L . Marlin Co. 
Chairman, West Coast. .. . ........ . . . . .... .. Rulon Nagely , North America n Avia tion, Inc. 

National Aircraft SlaJI.dards Committee 

National Chairman .. . .. . ...... ....... .. . . G. T. \\aile, Con oliclated \ "ttl tee Aircraft Corp. 
Western Division Chairman . ... . ... . ..... ... . ... . .. L . ] . Cat lin, Douglas Aircraft Co. , Tnc. 
Eastern Division Chairman . . . . . . . .. .... . . ... . . . .. . ). F Hammond , Boeing Airplane o. 

Chai rman, East Coast . . 
Chairman, West Coast . 

Committee on Procurement Legis lation 

. . . . . .. . (Vacant) 
. . R. V. Hunt , Douglas Aircraft Co. , Jnc. 

Propeller T echnical Committee 

(No chairman) 

Public Relations Advisory Committee 

Na tiona l Chairman . . . . .. ..... .. .. . ... Joseph E. Lowes, Fai rchild Engine & Airplane Corp. 
Chairman , East Coast ........ .. . . . .............. . Ken E llington, Republic Aviation Corp. 
Chairman , \Vest Coast. . . . . . . . Da le Armstrong, Northrop Aircraft, 1 nc. 

Spare Parts Committee 

Chairman, East Coast . . .... .. . . . . . . .. George W. Dress, Fairchild Engine & Airplane Corp. 
Chai rman West Coast .. .. . . . .. . . .. ... . K . M . Campbell , Consolidated Vu ltee Aircraft Corp. 

Traffic Committee 

Chairman, Eastern Region .. . . . 
Chairman, Western Region . ... . 

. . . . .. . E lmer W. Dunn, Bell Aircraft Corp. 
. . . A. P . Graham , Boeing Aircraft Co. 

Tax Committee 

Chairman, West Coast .. .... .. .. . .... .. ... .... .. . Paul F. Berger, Lockheed Aircraft Corp. 



DIRECT RY 425 

LOOK TO-send!X 
LEADERS FOR YEARS IN FUEL METERING 

FOR THE LATEST DEVELOPMENTS IN 

FUEL SYSTEM COMPONENTS FOR • 

TURBO-JET 
and 

TURBO-PROP-JET ENGINES 

BENDIX BUILDS 

Turbo-jet "Speed-density" 
Controls 

Turbo-prop-jet Controls 

Automatic Starting 
Systems 

Simplex and Duplex 
Spray Nozzles 

Fuel Distributors 

Fuel Pumps 

In this new field of turbo-jet and turbo­
prop-jet engines, Bendix* experience and 
engineering skill are again establishing 
new and advanced standards in control, 
operation and engine life. 

The Bendix approach to these new prob­
lems bas resulted in new designs of 
greater structural and functional sim­
plicity, which are outstanding in control 
of temperatures and speeds, and which 
are completely adapted to practical flight 
conditions. 

Details will be sent to accredited manu-
facturers. * REG. U.S. PAT. OFF. 

BENDIX PRODUCTS DIVISION 
SOUTH BEND 20, INDIANA 

Stromberg* Injection Carburetors • Direct Injection Sysiem • Airplane Wheels • Fuel Metering Devices 

Shoc/c Absorbing Struts • Airplane Sra/ces • Hyclrau/ic Equipment 
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MANUFACTURERS AIRCRAFT ASSOCIATION, INC . 

.30 Rockefe ller Plaza , l\cw York 

Officers 
S. S. Bradley .. . . . . . . . . . . . . . . . . . . . . . . . . . . .......... . . Cha irman of the Board 
F . H . Russell ..... .. .. . . . . . . . . . . . . . . . . . . . .. . .. .. .. . .... ... . ... . .... President 
Robert E . Gross... . . . . . . . . . . . . . . . . . . . . . .. . .... .. . . . Vice P resident 
Horace G. Hitchcock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... ... . . ... ... \ ice Pres ident 
]. H. Kindelberger. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Vice P resident 

~- r:r~~~r ~ ~ ~ : :::: ::::: ::: : : ~ : : : ::::::: : : :: : :: : ::: : : :::: : : :: : : : ::: :: : ~ : ~~ ~~~~:~~~~ 
Will iam E . Valk . . . . ... . . . . .. . .. . ... . . . . . . . . . . . .. . .. .. . .. . . ......... . . . . \ ' i..:e Pres ident 
Raycraft Walsh. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. Vice Pres ident 
James P . lV[ urray . . . . . . . . . . . . . . . . . . . . .. Secreta ry 
Charles Kingsley. . . . . . . . . . . . . . . ..... ... . . . .. .. . .... ... . .. T reasurer 
John A. Sanborn . . ... . .... . . ... . . . . . ... . .. Asst. Trcas. , Ass t. Sccy., and Genera l M anager 

Directors 
S. S. Bradley . . . . . . . . . . . . . . . .. . .. Chairman of the Board 
Clayton]. Brukner . . . . . . . . . . . . . ...... The Waco Aircraft Company 
A. T . Burton . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . North American :\.via tion, Inc. 
Charles H . Chatfield . ... . . .. .. . . . . .. .. . . . . . . . . . . . . . . . . . .. . .. United Aircraft Corpora tion 
J . E . Coates.... . .. . . . . . . . . . . . . . . . . . . . . Douglas Aircraft Company, Inc. 
D . W. F arrington . . . . . . ... . . . . . The Glenn L. Martin Company 
G. T . Gerlach . . . . . . . . . . . . . . . . . Co.1solidated Vu ltee Aircraft Corporation 
W. W. Kellett . . . . . . . . . . . . . . . . .... Ke llett Aircraft Corpora tion 
Charles Kingsley . . . . . . . . . . . . . . . . . . Grumman Aircraft Engineering Corporation 
H . H . Munsey . . . . .. .. . . . . . . -· .. . . ... Bell Aircraft Corporation 
James P . Murray. . . . . . . . . . . . . . . . . . . . . . . . .... Boeing Aircraft Company 
W. T . Piper . . . ....... . . ........... . . . . . . . . . . . .... . . . .. ..... .. P iper Aircraft Corporation 
F rank H. Russell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . ...... . . President 
George C. Sull ivan . . . . . . . . . . . . . . . . . . . . . . . Lo kheed Aircraft Corporation 
William E. Valk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Curtiss-Wright Corporation 

AVIATION WRITERS ASSOCIATION 

353 Fourth Avenue, New York 10, N. Y. 

Officers 
President . .. . . . . .... . . .. . . . 
Vice President ..... . ..... .. . .... . . 

. ..... . . .. ... .. . . . . .... . ..... . . Gene D awson 

Vice President. . .......... . . .... . 
. ............ Dick Kirschbaum 

Vice President.' . . . . . . . . . . . . . . . . .... .. . .... . 
. .... . . . . . .. . . Charles F. McReynolds 

Executive Secretary . .. . . . .... . . . . .. . ... . .. . . . 
. ... . . . .. . James J . Strebig 

Treasurer .... ... . .. . .. .... .. . . ... . . ..... . . ... ..... . 
. ... . .. . . . . . . . Devon Francis 

. . . Leslie V. Spencer 
Chairman of the Board . . .. .. . . . . . .. . . ...... . ..... . . ........ : . . .. . . John Stuart 

Governors 
Sam B. Armstrong Ralph H . McClarren 

St. Louis Phi ladelphia 
Ed Clarke George A. Scheuer 

Cleveland Chicago 
Scott Hershey Robert B. Sibley 

Washington, D . C. Boston 
Gaither Littrell Na thanie l F . Silsbee 

Los Angeles New York 
Lt. Col. Jos . S. Edgerton, Mili tary Governor 

Washington, D. C. 



DIRE T R"Y 



DIRECTORY 

INSTITUTE OF THE AERONAUTICAL SCIENCES 

2 East 64th treet, :-.lew York 2 1 , ~ew York 

Officers 
President. .. . . . . ... . . . .. ... . . . . .... . . . .. . . . . ..... . . .. .. ... . .. . .. . . . Preston R . Bassett 
Vice President. . .... . . . . ...... . .. . .. ...... . . .. . . . . . . . . .. . .. .. . ..... . \Ve llwood E . Beall 
Vice President. .... . .. : ..... . . . . . . . .. . . . . .. .. . ......... . .. ... .. . .. . . . .. . Rex B. Beise l 
Vice President. ......... ...... .. .... . . . .. . . . . .. . . ... . . .... .. ... .. ...... . Luis de Florez 
Vice President ... . . . ... . . ... . .. . . ............ .. .... . .. .... . . . ... ... . J ohn K. orthrop 

?:~~~~~~·. · .· ." ." ." ." ." ." ." ." ." ." ." ." ." ." ." .· ." ." ." .": ." ." ." ." ." : ." ." ." ." ." ." ." : ." ." .' .": .":: ." ." .": :: :::: ." ." B~rd~t~~l ~0~~~~~~~~ 
Executive Vice President . ... . ...... . ... . . . . . . . . .... . .. . ... ..... . . . . Bennett H. Horchler 
Secretary . . ......... . .... . .. .... . ... ...... . ... . . . ... .. . . .. ... ..... .. Robert R . Dexter 
Controller . .. ..... . . . ...... . .... . . ...... . ..... . ... . . ... . . . . . .. . J oseph J. Maitan 
Manager, Western Region .. ...... . .. . . .. . . ... .. . .. . .. . ...... .. .. . ... j ames L . Stra ight 

Members of the Council 
E. E. Ald rin 
Lawrence D. Be ll 
George W. Brady 
W. A. M. Burdeu 
Victor E . Carbonara 
William K. Ebel 
James H. Doolittle 
~ herman M. Fairch ild 

C. C. Furnas 
] . A. Herlihy 
Jerome Lederer 
John C. Leslie 
Earl D . Osborn 
E. A. Sperry. Jr . 
Ernest G. Stout 

AIR TRANSPORT ASSOCIATION OF AMERICA 

1107 Sixteenth St. , N. \V. , Vlashi ngton 6, D. C. 

Officers 
President. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . .. Emory S. Land 
Executive Vice P resident . . . ... . . . . . .... . . . .. . . .. . . .. .. .. . . .......... . Robert Ramspeck 
Vice President, Operations and Engineering . . . ... . . . . . . . ..... . . . .. Milton W. Arnold 
General Counsel . . . . . ...... . . . . . ... .. ...... . .... Stuart G. Tipton 
Secretary ..... . . . .......... ... .. ..... .. .. . . ... ... . . M . F. Redfern 
Treasurer . . . . . . . . . . . . . . . . .. . ]. F. Hintersehr 

T. £. Braniff 
J oseph Garside 
C. Bedell Monro 

Directors 
W. A. Patterson 
E . V. Rickenbacker 
C. R. Smith 

Staff 

Juan Trippe 
T. B. Wilson 
C. E. Woolman 

Executive Secretary, Air Traffic Conference of America .. .... . . ... . .. . . ..... M. F. Redfeni 
Director of Tariff ...... . .. . ... . ... . ..... .. .................. . .. . . . . . . . . C. C. Hubbard 
Manager Tariff Publishing Bureau ... . ..... . . . . . ....... . ... .. . .... .. . ...... J . B. Walker 
Executive Secretary, Finance and Accounting Conference .... ... . . . . .... . . . . ... E. F. Kelly 
Legal Department . ... . . . ... . ..... . ..................... . . .... . ...... D . W. Markham 
Engineering and Maintenance . . . . . . ........ .. .. . .. . . . . . .. . . A. W. Dallas 
Operations, Meteorology, Ai rports . .... . ... . .. . . . ... . ... . . . ..... . . . . . . . · ..... John Groves 
Governmental Affairs ... . .. . . . ..... . ........ . ........ . .......... . ..... J . J. Wadsworth 
Administrative Assistant to Executive Vice President ... . . ..... . . ... . . .. .. Winifred Crosby 
Administrative Assistant to Executive Vice Presiden t .... . . . ... . . . .. .... . Frank J . Macklin 
Economic Research ...... . ........... . ...... . . . ... . ... . ............. . . Dr. L . C. Sorrell 
Air Cargo, Express, Mai l .. . . . . . ...... .. .. . ...... . . . . . ... . .. ~ . . .. . . . ... . Emery Johnson 
Director of Information . ... . .. ..... . .. . . . . . .... . . . .. ... .. ..... . . ... . J ohn W. Thompson 
Library and Statistics ......... .. . . ... . . . . . . . . . . . . . . . . . .. . .. .. , .. , ..... . .. . Hollis Piatt 
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ESTABLISHED 1929 

€AL, ., ~ AERO 
11'G•CIPI1111111€&1L, ~ 111111~1r'll1r'UJ1r'O• 

* AVIATION'S MOST DISTINGUISHED 
SCHOOL OF AE-RONAUTICS 

Specializing in 

AERONAUTICAL ENGINEERING AND 
MASTER AVIATION MECHANICS 

* Cal-Aero is one of the most famous names in the history of 
Aviation Training. It has an alumni of over 6000 civilians from 
all parts of the world engaged in the various phases of aviation 
activity. In addition, it has a distinguishe!3 war time service, in 
training, with its associated schools, nearly 26,000 pilots and 
7,500 crew members, for the U.S. Army Air Forces and the Royal 
Air Force, with an unparalleled record of safecy and efficiency. 

Located on its own huge airport in the heart of Southern 
California's giant aircraft industry, Cal-Aero Technical Institute 
is one of the olclest, largest and most substantial aeronautical 

schools in the nation. It is recognized by the Aircraft 
Industry, California Board of Education, approved for 
Veterans training and on the approved list with the 
Bureau of Immigration for non-quota students as aircraft 
and mechanics school with C. A. A. approved courses. 

CAL-AERO TECHNICAL INSTITUTE 
GRAND CENTRAL AIR TERMINAL 

GLENDALE 1, CALIFORNIA 
(Los Angeles County) 
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ALABAMA: 

· ARIZONA: 

ARKANSAS: 

CALIFORNIA: 

COLORADO: 

CONNECTICUT: 

FLORIDA: 

GEORGIA: 

IDAHO: 

ILLINOIS: 

INDIA TA : 

IOWA: 

KANSAS: 

KENTUCKY: 

LOUISIANA: 

MAINE: 

MARYLAND: 

MASSACHUSETTS: . 

"MICHIGAN: 

MINNESOTA: 

l\HSSISSIPPI: 

MISSOURI : 

MONTA..t'IA: 

NEBRASKA : 

NEVADA: 

NEW HAMPSHIRE: 

NEW JERSEY: 

NEW MEXICO: 

NEW YORK: 

NORTH CAROLINA: 

DIRECTORY 

STATE AVIATION OFFICIALS 

Asa Rountree, Jr ., Alabama Department of Ae ronautics 
102 Church t. , i\lontgomery 5. Ala. 
Amos H. Betts, Chairman, Arizona Corpora tion Commission 
Phoenix , Ar iz. 
R. J . Ross, Chairman, Arkan sas Department of Aeronauti cs 
ror Clawson Avenue, Fort Smith , Ark. 
John K. Boyle, Asst. Di rector, Aircraft Industries Associa tion of 

America 
7046 Hollywood Bl vd., Los Angeles, Calif. 
Willard T. Bain, D irector , Colorado Aeronauti cs Com mi ss ion 
302 Capitol Bldg., Denver, Colo. 
Tom Lockhart , Commiss ioner, Department of Aeronautics 
P. 0. Box 537 , Hartford , Conn. 
William C. Lazaru s, Aviation Superviso r, Florida Stale Improvement 

Commiss ion 
Box 149, Tallahassee, F la. 
Cody Laird , Chairman, Aeronautics Advi sory Board of Georgia 
P. 0. Box 4116, At lanta 2, Ga. 
Cbet Moulton, Di rector, Bureau of Aeronautics 
State House, Boise, Idaho 
Robert Dewey, Director, I llinois Aeronautics Commiss ion 
500 E. Capitol Ave., Springfie ld , Illinoi s 
Clarence F. Cornish, Director, Indiana Aeronaut ics Commission 
2nd Floor, Board of Trade Building, Indianapoli s 4, Ind. 
Lester G. Orcutt , Di rector, Imv<L Aeronautics Com mi ss ion 
cjo Adjut<Lnt General's Department, Des Moines, Ta . 
l~dward 0. Stone, Consu ltant, The Legis lat ive Council 
Topeka, Kan s. 
Cbas. H . Gartrell , Director, Kentucky Ae ronauti cs Commiss ion 
Old Capitol Annex; Frankfort, Ky. 
Col. T. B. Herndon, Chief of Aeronautics, Department of Public 

Works 
Baton Rouge, La. 
P hillip E. Tukey, Di rector, Maine Aeronautics Commission 
"tate Ai rport , Augusta, Me . 

Edw. R. Fenimore, Direc tor, State Aviation Comm iss ion 
922 Muncey Building, Ba ltimore, Md. 
Crocker Snow, Director, Massachusetts Aeronautics Commission 
Logan Airport, East Roston 29, Mass. 
Col. Floyd Evans. Direc tor, Michigan Dep<Lrtment of Aeronautics 
Capita l City Airport, P . 0. Box 358, Lansing 2, 1V[i ch. 
L. L. Sch roeder, Commissioner, Department of Aeronautics 
Holman Field, St. P<Lu l 1, Minn. 
C. G. Moore 
c/ o CAA, Box 1727, J ackson, Miss. 
Eugene V. Fryhoff, Director, Av iation Division , Sl<Lle Department 

of Resources <Lnd Development 
State Office Bldg., Jefferson City, Mo. 
\Vm. G. Ferguson, Secretary, State Aeronaut ics Comm ission 
Helena, Mont. 
I. V. Packard, ,Di rector, Nebraska Aeronautics Comm iss ion 
Lincoln , Nebr. 
C. B. Sexton , Chairman, Nevada Public Se rvice Commission 
Carson City, Nev. 
Russell Hilliard , Director, New Hampshire Aeronautics Commission 
State House, Concord , N. H. 
Robert L . Copsey, Director, New J ersey Department of Aviation 
Trenton , N. J. 
Charles Boyd , Chairman, New Mexico State Aviation Comm ission 
Box 191, Route 2, Santa Fe, N. l\1. 
J. Harold DeWike, Director, New York Bureau of Aviation, Depart-

ment of Commerce 
Il2 State St., Albany r, N.Y. 
Roy Rowe, Chairman, North Carolin a Avia tion Comm iss ion 
Burgaw, N. C. 
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SPARK 
PLUGS 
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C26-Unshialded. Actual Size 2Yo • RCJSS-Actual Siza 3\4 •. Shielded TYJI 

THAN ALL OTHERS COMBINED! 
Overwhelming acceptance in every engine 
field has made Champion "America's 
Favorite Spark Plug." This preference, of 
course, includes all types of aircraft-com­
mercial, personal and military-where 
dependable Champion Spark Plugs are 
used in the vast majority of engines. Install 
Champions and fly with confidence! Cham­
pion Spark Plug Company, Toledo 1, Ohio. 

Listen to CHAMPION ROLL CALL, Harry Wismer's fast sportscast every Friclay night, 9:55 EST over ABC network 

CHAMPION "AMERICA'S FAVORITE SPARK PLUG'~ 
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STATE AVIATION OFFICIALS (Continued) 

NORTH DAKOTA : 

omo: 
OKLAHOMA: 

OREGON: 

PENNSYLVANIA: 

RHODE ISLAND : 

SOUTH CAROLINA: 

SOUTH DAKOTA: 

TENNESSEE: 

TEXAS: 

UTAH: 

VERMONT : 

VIRGINIA: 

WASIDNGTON: 

WEST VIRGINIA: 

WISCONSIN: 

WYOMING: 

Erling A. Nasset, Director, North Dakota Division of Aeronauti s 
Bismarck , N.D. 
C. E . A. Brown, Director, Ohio State Bureau of Aeronautics 
502 Wyandotte Building, Columbus, 0. 
Don McBride, Secretary, Okla. Aviation Commission 
531 State Capitol, Oklahoma City, Okla. 
Leo G. Devaney, Director, Oregon Board of Aeronaut ics 
3II State House, Salem, Ore. 
Wm. L. Anderson, Director, Pennsylvania Aeronautics Commission 
Harrisburg Airport , New Cumberland , Pa. 
Willard M. Fletcher, Administrator of Aeronaut ics 
Greene Airport, Hillsgrove, R. I. 
Dexter C. Martin, Director, South Carolina Aeronautics Commission 
Columbia, S. C. . 
L. V. Hanson, Executive Secretary, South Dakota Aeronautics Com-

mission 
Pierre, S. D . 
Herbert Fox, Executive Director, Tennessee Bureau of Aeronautics 
Berry Field, Nashville, Tenn. 
A. ·w. :Meadows, Director, Texas Aeronautics Commission 
Austin, Texas 
Joseph Bergin, Director, Utah State Aeronautics Commission 
439 Capitol Bldg. , Salt Lake City 3, Utah 
Edw. F . Knapp, Director, Vermont Aeronautics Commission 
State House, Montpelier, Vt . 
Col. Allan Perkinson, Director, Virginia State Corporation Commis-

sion 
907 Travelers Bldg., Richmond 19, Va. 
Joseph P. Adams 
Suite 408, 905 2nd Ave. Bldg., Seattle 4, Washington 
Hubert A. Stark, Director, West Virginia Board of Aeronautics 
201 Atlas Bldg., Charleston s. W. Va. 
T . K . Jordan, Executive Secretary, \'li sconsin Aeronautics Commis-

sion 
404 Washington Bldg. , Madison, Wise. 
Earl E. Hanway, Secretary, Wyoming Department of Aviation 
P . 0 . Box 8o, Casper, Wyo. 

AIRCRAFT OWNERS AND PILOTS ASSOCIATION 
National Service Office. . 1319 F Stree t , N.W., Washington 4, D . C. 

President . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . C. Townsend Ludington 
Vice President ... ....... . ... .. .. . . . . ... . . . .. . ....... . ... . ..... . . . ... Philip T. Sharples 
Secretary . . . . .. ... . . . . . . .. .... . .. . . . . . .. ... . . . ..... . ...... . . . ........ . Alfred L. Wolf 
General Manager... .. ... . .... .... .. ... . .. . .. ... . . .... . . . .. . ... .]. B. Hartranft, Jr. 
Assistant General Manager .... . . .. . . . . . . . . . . . .. . . . .. . . ... .. .... . Lloyd R . Wilson, Jr. 
Executive Assistant ............ . .... . ..... . . .. . . . ..... . ... . ... . ..... , . ... Ann Shryock 
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Chicago Aerial Survey Co. 
332 S. Michigan Ave., Chicago 4, Ill. 

Manufacturers of 

Precision Aerial Photog;raphic Equipment 

SONNE Continuous Strip Aerial Cameras 

Continuous Printers-Stereoscopic Viewers 

and Projectors-Measuring Comparators 

and lnstru1nents · 

AERIAL SURVEYORS ~ 

~ DESIGN ENGINEERS 
Servi.ces and Products Now Available 

Contractors to U.S. Army and Navy Air Forces 
' 

Cable Address: Aersurco 
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CONGRESSIONAL COMMITTEES INTERESTED IN AVIATION 

Standing Committees of t he 8oth Congress 

Senate 
Appropriations 

Republica lis 
Styles Bridges , Chm. , N. H. 
Chan Gurney, S. D. 
C. \\ ayland Brooks, Ill. 
J oseph H. Ball, M inn. 
Homer Ferguson, Mich. 
Kenneth S. Wherry, cbr. 
Guy Gordon , Ore. 
Leverett Saltonsta ll , J\l[ass. 
Milton R . Young, N.D. 
Wi lliam F. Knowland, Ca li f. 
Henry C. Dworshak, Idaho 

Democruts 
Kenneth McKellar, T enn. 
Ca rl Hayden, Ari z. 
E lme r Thomas, Ok la . 
•[illard E. Tydings. l\fd . 

Richa rd B. l{ussc ll , Ga . 
Pa t :·vrcCarran, Nev. 
J ohn H . Overton , La. 
J oseph C. O'l\ lahoney, Wyo. 
Theodore Francis Green , R. I. 

Armed Services 
(Committee on Armed Services consolidates the former Commit tee on 

Naval Affairs and the Committee on Milita ry A.ffairs. ) 
Republica11s "Democrats 

Chan Gurney, Chm ., S.D. Mill ard E. Tydings, l\fd. 
Styles Bridges, N. H . Richard B. Ru sse ll , Ga. 
Edward V. Robertson, Wyo. Harry Flood Byrd , Va. 
George A. Wilson, Ia. Li ste r Hi ll , Ala. 
Leverett Saltonstall , Mass. Harley M. Ki lgore, \V. \Ia. 
\Vayne Morse, Ore. Burne t R. Maybank , S. C. 
Raymond E. Bald win , Conn. 

Foreign Relatrons 
Republica.11S 

Arthur H . Vandenberg, Chm ., Mich. 
Arthur Capper, Kans. 
Wallace H. White , Jr. , Me. 
Alexander Wiley, \.Vise. 
H . Alexander Sm ith , _ . J. 

Democrats 
T om Connolly , Texas 
Walte r F. George, Ga. 
Robert F. Wagner, N. Y. 
E lbert D . Thomas, Utah 
Alben \V. Barkley, Ky. 
Carl A. Hatch , _ . M. 
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GRAHD CfHTRAl AIRPORT CO. 
e~I.-4/A~ ... FOR EVERY ­
~;#V~ AIRCRAFT NEED 

FROM PRIVATE PLANE TO AIRLINE FLEE-T SERVICE 

100 SERVICES IN 1 AIRPORT 

* CONVERSION & OVERHAUL FOR 
EVERY TYPE A I R PLANE, ENG IN E 

& AIRCRAFT EQUIPMENT 

* 
. Our Policy • PRECAUTION • PRECISION • SAFETY 

We have operated "on merit alone" as an approved C. A. A. 
repair Station (No. 75) since 1929, on our own Grand Central 
Air Terminal. We have overhauled thousands of engines and 
hundreds of airplanes and we are proud of the "meticulous 
quality" of workmanship we have accomplished for the many 
plane owners and airlines we have served. 
Together with our hig hly skilled and thoroughly experienced 
personnel we believe we have the finest service and overhaul 
facilities in the United States. Our service includes every type 

. of aircraft equipment from the smallest single job to 
complete fl ee t overhaul-maintenance-line services­
hangars-complete parts and accessory service-radio 
-propeller-custom interiors-conversion for 
airlfnes, Army, Navy and private owners. 

(Approved Douglas Conversion Center) 

Yie have the experience -There is no substitute for it. 

GRAND CENTRAL AIRPORT C 
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CONGRESSIONAL COMMITTEES INTERESTED IN AVIATION 
(Continued) 

House of Representatives 

Appropriations 
Republicans 

John Taber, Clun ., N.Y. 
Richard B. \\ iglesworth, Mass. 
Charles A. Plumley, Vt. 
Everett M. Dirksen, Ill. 
Albert J . Engel, Mich . 
Karl Stefan , Nebr. 
Francis Case, S. D. 
Frank B. Keefe, \\ isc. 
Noble J . Johnson , Ind. 
Robert F. Jones, Ohio 
Ben F. Jensen, Ia. 
H. Carl Andersen, M inn . 
Walter C. Ploeser, Mo. 
Harve Tibbott, Pa. 
Walt Horan, Wash . 
Gordon Canfield, I-. J. 
George B. Schwabe, Okla. 
lvor D . Fenton, Pa. 
Ralph E. Church , Ill. 
P. W. Griffiths, Ohio 
Lowell Stockman, Ore . 
John Phillips, Calif. 
Errett P. Scrivner, Kans. 
Charles R. Robertson, N. D . 
Frederic R . Coudert, N. Y. 

Democrats 
Clarence Cannon , Mo. 
Louis Ludlow, Ind . 
John H. Kerr, N. C. 
George H . Mason, Texas 
Harry R. Sheppard, Calif. 
Albert Thomas, Texas 
Joe Hendricks, F la . 
Michael J . Kirwan, Ohio 
W. F . Norrell , Ark. 
Albert Gore, Tenn . 
Jamie L. Whitten, Miss. 
Thomas D 'Aiesandro, Jr. , Md . 
George W. Andrews, Ala . 
John J. Rooney, N. Y. 
Vaughan Gary, Va. 
Joe B. Bates, Ky. 
Thomas J. O'Brien, 111. 
John E. Fogarty, R . I. 

Armed Services 
(Committee on Armed Services consolidates the former Committee on 

Naval Affairs and the Committee on Military Affairs. ) 
. Republicans 

Walter G. Andrews, Chm., N. Y. 
Dewey Short, Mo. 
Leslje C. Arends, Ill. 
W. Sterling Cole, N. Y. 
George J. Bates, Mass. 
Charles R. Clason, Mass. 
J. Parnell Thomas, N . J. 
Paul W. Shafer, Mich. 
William E . Hess, Ohio 
Charles H. Elston, Ohio 
Jack Z. Anderson, Calif. 
William W: Blackney, M ich . 

·Margaret Chase Snilth, Me. 
J. LeRoy Johnson, Calif. 
Harry L. Towe, N. J. 
C. W. Bishop, Ill. 
Leon H. Gavin, Pa. 
Walter Norblad, Ore. 
J ames E. VanZandt, Pa. -
Joseph R. Farrington, H. I. 

Democrats 
Carl Vinson, Ga. 
Patrick H. Drewry, Va. 
R. Ewing Thomason, Texas 
Overton Brooks, La. 
Lyndon B. Johnson, Texas 

· Paul J . Kilday, Texas 
Carl T . Durham, N. C. 
Lansdale G. Sasscer, Md . 
J ames J . Heffernan, N . Y. 
L. Mendel Rivers, S. C. 
Robert L. F . Sikes, Fla. 
Philip J. Philbin, Mass. 
F. Edward Hebert, La. 
Arthur Winstead, Miss. 



There's a ozus· FASTENER 
for Every Requirement 

-1-37 

DZUS is the most widely used fastener in the Aircraft Industry because of 

Simplicity, Proven Dependability, Lightest Weight and Easy Installation. 

Oval Head Installation 

Flush Head Installation 

(Grommet type optional) 

Above ore shown complete installations of the DZUS Spiral Com Fastener. 

- Write us on any fastener problem. For technical assistance, literature or prompt 

order service, contact us direct. 

* Registered trade mark. 

DZUS FASTEN·ER CO., INC. 
BABYLON NEW YORK 

In Canada 

RAILWAY & POWER ENGINEERING CORP., LTD. 



SCHEDULED AIR CARRIERS 

OPERATING IN OR FROM CONTINENTAL 
UNITED STATES AND UNITED STATES 

TERRITORIES 
HOLDING CERTIFICATES FROM THE CIVIL AERONAUTICS BOARD 

ALL AMERICAN AVIATION, INC., 
210 Greenhill Ave., Wilmington 99, D el. 

AMERICAN AIRLINES, INC., 
100 E. 42nd St., N ew York 17, N.Y. 

AMERICAN OVERSEAS .<\ IRLINES, INC. , 
100 E. 42nd St. , New York 17, N.Y. 

BRANIFF AIRWAYS, INC., 
Love Field, Dallas 9, T ex. 

CHlCAGO & SOUTHERN AIR LINES, INC., 
M emphis Municipal Airport, Memphis 
2, T enn. 

COLONIAL AIRLINES, INC., 
630 Fifth Ave., New York, N. Y. 

CONTINENTAL AIR LINES, INC., 
Stapleton Airfield, Denver 7, Colo. 

DELTA AIR LINES, INC., 
Atlanta Municipal Airport, Atlanta , Ga. 

EASTERN AIR LINES, INC., 
10 Rockefeller Plaza, New York 20, N. Y. 

EMPIRE AIR LINES, INC., 
Box 288, Lewiston, Ida ho 

FLORIDA AIRWAYS, INC., 
Municipal Airport, Orlando, Fla . 

HAWAIIAN AIRLINES LTD., 
Inter-Island Bldg. , Honolulu, Hawa ii 

INLAND AIR LINES, INC., 
6331 Hollywood Blvd., Los Angeles 28, 
Calif. 

MID-CONTINENT AJRLINES, INC., 
102 E. Ninth St., Kansas City 6, Mo. 

MONARCH AIR LINES, INC., 
Stapleton Airfield , D enver 7, Colo. 

NATIONAL AIRLINES, INC., 
3240 N.W. 27th Ave., Mia mi 37, Fla. 

NORTHEAST AIRLINES, INC., 
Commonwealth Airport, Boston 28, 
Mass. 

NORTHWEST AIRLINES, INC., 
1885 University Ave., St. Paul 1, Minn. 

PAN AMERlCAN AIRWAYS SYSTEM, 
135 E. 42nd St., New York 17, N.Y. 

PAN AMERlCAN-GRACE AIRWAYS, INC., 
135 E. 42nd St., New York 17, N.Y. 

PENNSYLVANIA-CENTRAL AIRLINES 
CORP., Was hington National Airport, 
Washington 25, D. C. 

PIONEER AIR LINES, INC. , 
3300 Love Field , Dallas 9, Tex. 

SOUTHWEST AIRWAYS CO., 
P. 0 . Box 270, B everly Hills, Ca lif. 

SUMMIT AIRWAYS, INC., 
P. 0. Box 493, Laramie, Wyo. 

TRANSCONTINENTAL & WESTERN AIR, 
INC. , 
101 W. lith St., Kansas City 6, Mo. 

UNITED AIR LINES, INC. , 
5959 S. Cicero Ave., Chicago 38, lll. 

WEST COAST AIRLINES, INC., 
417 University St. , Seattle 1, Wash . 

WESTERN AIR LINES, INC. , 
Lockheed Air T erminal, Burbank, Calif. 

E. W . WIGGINS AIRWAYS, INC. , 
Norwood, Mass. 

FOREIGN AIR CARRIERS OP.ERATING 
IN OR FROM CONTINENTAL UNITED 
STATES 

AIR FRANCE, 
2 rue Marbenf, Paris, France 
413 Madison Ave., New York, N. Y. 

BRITISH OVERSEAS AIRWAYS CORP., 
Airways House, London S. W. 1, Eng­
land 
630 Fifth Ave., New York 20, N. Y. 

K. L. M. ROYAL DUTCH AIRLINES, 
The H ague, The Netherlands 
521 Fifth Ave. , New York 17, N.Y. 

SCANDINAVIAN AIRLINES SYSTEM INC., 
270 Park Ave., New York; N, Y, .. 
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KLM ROUTES 
ROUND THE WORLD 

TRANSATLANTIC New York- Amsterdam. Amsterdam-Cu­
racao. Amsterdam-Rio de J aneiro-Buenos Aires. 

EUROPE Amsterdam-Glasgow-London-Paris-Brussels­
Oslo - Copenhagen - Malmo - Stockholm - Zurich 
-Geneva-Basle---Prague---Madrid-Lisbon 

MIDDLE and FAR EAST Amsterdam-Rome---Cairo-Basrah­
Karachi-Ca.lcutta-Bangkok-Singapore---Batav ia 

WEST INDIES Miami -Port-a u-Prince- Ciudad Trujillo-
Kingston - H avana - Aruba - Curacao - Bonaire 

439 

- Barranquilla - San 
Jose - Maracaibo -
Caracas- St. Martin­
St. Kitts- Port of Spain 
-Paramaribo 

KLM Offices in principal 
cities of the world. 

ALCOA ALUMINUM 
Aviation Metal With Experience Plus 

Men of oviot ion know Alcoo Aluminum. They recognize it over the years 

for .its outstanding results in both commercial ond personol plane fields. 

They look upon ALCOA ALUMINUM as the metal with experience plus. 

Alcoa Research, development, and fabricat ion techniques , ond engi- · 

nearing ass istance to the aviation industry give it t!lat leadership. 

ALUMINUM COMPANY OF AMERICA, 801 Gulf Bldg., Pittsburgh 19, Po. 

L2ll1@@~ FIRST IN ALUMINUM 



DIRECTORY OF AIRCRAFT AND 
AIRCRAFT POWERPLANT 

MANUFACTURERS 

MANUFACTURERS 
OF AIRCRAFT 

AIRPLANES 

AERONCA AIRCRAFT CORP., 
1712 Germantown Rd., Middletown, 0. 

PERSONNEL: J. W. Friedlander, Pres. ; L . H . 
Smith, V. Pres.; A. Helmers , Secy. & Treas.; 
V. C. Baltz, Dir. of Mfg.; L . Nelson, Prod. 
Mgr.; R. L. Davison, Sales M g r .; E . H. 
Wideman, Pur. Dir. ; P. E. Linzie, Pers. Dir.; 
A. F. Davis , Pub. Dir. & Adv. M g r.; R. 
Hermes , Chief Engr. 

BEECH AIRCRAFT CORP., Wichita, Kans. 
PERSONNEL: W. H. Beech, Pres.; J. P. Gaty, 
V. Pres. & Gen. Mgr.; T. A. Wells, V. Pres. & 
Chief Engr.; R . K. Beech, V . Pres.-Procure­
ment; F. E. Hedrick, V. Pres. & Coordinator; 
0. A. Beech, Secy. & Treas.; W. S. Paul, Prod. 
Mgr. ; 0. B. Callan, Acting Sales Mgr.; W. E. 
Blazier, Pers. Dir.; W. H. Kelly, Pub. Rei. 
Dir. & Adv. Mgr.; L. L. Pechin, Factory Supt. 

BELL AIRCRAFT CORP., 
P. 0. Box 1, Buffalo 5, N . Y. 

PERSONNEl:: L . D . . Bell, Pres. & Gen. Mgr.; 
R. P . Wh1tman, F1rst V. Pres.-Sa \es ; C. L . 
Beard, V . Pres.-Finance & Treas.; D . R. 
Shoults, V. Pres.-Engrg.; D . F. Devine, 
Compt. ; L . P. Faneuf, Admin. Asst. to Pres. 
& Secy.; A . W . Sawyer, Gen. Counsel ; R. J . 
Woods, .Consulting Engr .; W . T . Bonney, Pub. 
Rei. D1r . .i. L. Benson, Mfg. M gr.; R. M . 
Stanley, ~,.;hie£ Engr.; D . G. Forman, Mgr., 
Helicopter Div. 

BELLANCA AIRCRAFT CORP., 
New Castle, Del. 

P ERSONNEL: G . M . Bellanca , Pres. ; H. L. 
Thompson, Secy., Sales Mgr. & Adv. Mgr.; 
M. L. Frank, Treas. ; N. F. Vanderlipp, Gen. 
Mgr.; W. J . Trevlyn, Prod. Mgr. ; R. F. 
Wrjght, Pur. Dir.; F . A. Cooch, Jr., Pers. Dir.; 
B. J. Salvadori, Chief Engr. 

BOEING AIRCRAFT CO. , 7755 E. Marginal 
Way, Seattle 14, Wash. 

PERSONNEL: C. L . Egtvedt, Ch.; W. M. Allen, 
Pres. ; W. E . Beall, V. Pres.-Engrg.-Sales ; F. P. 
Laudan, V . Pres.-Experimental Mfg.; H. F . 
Brown, V. Pres.-Prod. Mfg.; J . P. Murray, V. 
Pres. & W ashington Rep.; J. E . Schaefer, V. 
Pres. & Gen. M gr., Wichita Div.; H. E. Bow­
man, Secy. & Treas.; F . B . Collins , Sales Mgr.; 
A . F . Loga n, Ind. Rei. M gr.; L . Isaacson, Pers. 
M gr.; H. Mansfield, Dir. Pub. Rei. & Adv. ; 
C. M. Cleveland, Adv. Mgr.; E . C. Wells, 
Chief Engr.; L . A. Wood, Asst. Chief Engr.; 
R. A . Neale, Prod . Engr. Mgr.; C. M. Weaver, 
Factory Supt. 

Wichita Div. , 
Boeing Airplane Co. 

PERSONNEL: J. E. Schaefer, V. Pres. & Gen . 
Mgr.; L . M. Divinia , Exec. Asst . to V. Pres. 
& Gen. M gr.; C. Barron, Asst . Secy. & Treas.; 
H. E . Olson, Prod. Mgr.; N . McCormick. Pur. 
Dir.; G. Trombold, Pers. Dir.; R. M. H a rlow, 
Press Sec. M g r . ; H . Zipp , Chief Engr.; A. W. 
Schupp, Works M gr. ; B . T aylor. Gen. Supt. 
CESSNA AIRCRAFT CO., 

5800 Pawnee Rd., Wichita, Kans. 
PERSONNEL: D. L. W allace, Pres. & Gen. M gr.; 
T. Salter, V. Pres. & Chief Engr.; F. A. Boett­
ger, Secy. & Treas.; D . Roskam, Prod. M gr.; 
D . Flower, Sales M g r. & Adv. Mgr.; V. Stein, 
Pur. Dir.; P. Elder, Pers. Dir.; D. Trav is, 
Pub. Dir.; A. She ldon, Factory M gr. 

CONSOLIDATED VULTEE AIRCRAFT 
CORP., 3302 Pacific Highway, San 
Diego 12, Calif. 

PERSONNEL: 1. B. Ba bcock, 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. 
Scborlemmer, v . Pres.-Finance ; W. A. Blees , 
V. Pres.-Sales; R . S . Pruitt, V. Pres.-Ge n. 
Counsel; W. M . Shanaha n, Secy. & Treas.; 
G . T. Bovee, Controller; V. C. Havens, Asst . 
to V. ~res . of Sales , Supervising Adv., Sales 
PromotiOn & Pub. Rei.; F . A. Learman, Gen. 
Sales M gr.; W . H. Klenke, Jr., Stinson Gen. 
Sales Mgr. ; A. W . Larsen, Pur. Dir.; R. R . 
Rogers, Experimental & Flight Operations 
Dir.; F. A. Lauerman, Ind. Rei. Dir.; J . B. 
Avery, Pub. Rei. Dir. 

Divisions 
Fort Worth Div., Fort Worth 1, Tex. 

R. G. Mayer, M g r. 
San Diego Div., San Diego 12, Calif. 

J. L. Kelley, M g r. 
Stinson Div. , Wayne, Mich. 

E. Wenigm a nn, Mgr. 
Vultee Field Div., Vultee Field 15, Calif. 

K. F . Leaman, Mgr. 

CURTISS-WRIGHT CORP., 30 Rockefeller 
Plaza, New York 20, N . Y. 

PERSONNEL : G . W . Vaughan, Pres.; L . B. 
Richardson, Exec. Ass t. to Pres.; R. L . Earle , 
W. F. Goulding, S. D. Irwin, V. Pres.; B. S . 
Wright, V . Pres. & Dir. Pub. Rei.; J. M . 
Scanlan, Secy. ; J. F. McCarthy, Treas. ; J. H. 
O'Connell, Dir. Pub. Rei. 
CURTISS-WRIGHT CORP., Airplane Div., 

Columbus, 0. 
·DOUGLAS AIRCRAFT CO., INC., 

3000 Ocean Park Blvd., Santa Monica, 
Calif. 

PERSONNEL: D. W. Douglas, Pres. ; F . W. 
Conant, V. Pres.-Mfg.; A . E. Raymond, V. 
Pres.-Engrg.; R . V. Hunt, V. Pres. & Compt.; 
J. M. Rogers , V . Pres.-Dom. Mil. Sales; V . E. 
Bertrandias , V. Pres.-Foreign Sa les ; N. Pas­
chall, V. Pres.-Dom. Comm. Sales ; T. C. 
McMahon, E xec. Secy.; H. P . Grube, Treas.; 
B. 0. Howard, Asst . to Pres. ; A. M . Rochlen, 
Ind. & Pub. Rei. Dir. ; K. P. Grube, Contract 
Requirements Dir.; W . E. Dedmond, Pers. 
Dir.; D . J . Bosio , Materiel Dir.; F. E . Hines, 
Corp. Counsel. 
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TWO GREAT NAMES 
in the BENDIX Family of Aviation Products 

REG. U . S . PAT. OFF. 

Fore rnos t in t he field of aircraft 
inst rurnentation since 1919. A 
complete line of flight, naviga­
t iona l and optical instnunents 
for t h e rn odern airplane . 

S ince A viation's infancy the 
leading producers of d ep endable 
a ircraft a.nd engine a-ccessories. 
• Precision a.lurninttm a.nd n'tag­
nesiurn ca.stingsfor all pttrposes 
produ.ced by our Foundries. 

P 
_-A 

i~neer 
REG. U.S. P AT. OFF. 

Recognized Headquarters for Engineered Aviation Accessories, Engine, 

Flight and Navigational Ins truments. Your problems are our problems. 

ECLIPSE-PIONEER DIVISION • BENDIX A VIA liON CORPORA liON 
TETERBORO, NEW JERSEY • LOS ANGELES 36, CALif. 

FIRST IN CREATIVE ENGINEERING 
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Pla nts 
Santa Monica, Calif. 

G. A. Huggins, Mgr.; E . F . Burton, 
Chief E ngr. 

El Segundo, Calif. 
T. E. Springer, Mgr.; E. H . Heinemann, 
Chief Engr. 

Long Bench, Calif. 
F. W. Herman, Mgr. & Chief Engr. 

ENGINEERING & RESEARCH CORP., 
Riverdale , Md. 

P ERSONNEL: H . A. Berliner, Ch. of Bd.; L . E. 
Wells , P res .; M. K ing, V. Pres. ; F. E. Weick, 
V. Pres . & Ch ief Engr.; W. G. Carroll, Secy. 
& Trens.; E. W. Gentz, Asst. Gen. Jlfg r.; C. K. 
Hellriegel, J r .. Prod . Mgr.; G. F. Ryan. Air­
craft Sales Dir. ; W. 0. Seifert . Machinery 
Sales Dir . ; E. P. Scully, Pur. Dir.; D. C. 
Wilson , Pers. D ir.; H. L . Stout, Factory Jl! g r. 

FAIRCHILD ENGINE AND AIRPLANE 
CORP. , 30 Rockefell er Plaza, New 
York 20, N . Y. 

PERSONNEL: J . C. Ward , Jr., Pres.; M. B. 
Gordon , R. S. Boutelle. V. Pres.; W. H. 
Schwebel, Sccy.; W. Wi lson, Treas.; J. E. 
Lowes , J r. , D ir. of Pub. Rei.: D. C. Sm ith, 
Dir. of Development; M. J . Pa rks , Export 1gr. 

Divisions 
Aircra ft Div. , H age rstown , Md . 

R . S. Boutelle , V. Pres. & Gen. l\lg r.; 
K. P . Bowen , Asst. Gen. Mgr.; A. F. 
F lood , Div. Compt.; A. J. Thicblo t , 
Chief Engr.; G. W. L cscher, Exec. 
Engr.; S. A. Angotti , Ind . Rei. Dir.; 
W. L . La nders, Works Mgr.; ]. E. 
Steinhauer , Pla nt Operations Mgr.; C. J. · 
R oggi, T ransport Aircra ft Sales Mgr.; 
A. P . Fonda. Mil. Sales Mgr.; W. R . 
Smith, Pub . R ei. Mgr.; B. II. L eDcouf. 
Dayton R ep. 

Personal Planes Div., Winfield, Kans. 
H . M. McKay, Gen. Mgr.; L. W. Dav is, 
Asst. to Gen. Mgr.; J. H. _Gray, Sales 
Mgr.; D. E. P. Garges, Chtef Engr. 

Pilotl ess Planes Div., Farmingdale , N. Y. 
J . A. Slonim, Gen. Mgr., P. A. Sisson , 
Exec. Admin.; C. R. Lemonier, Chief 
Engr. 

GRUMMAN AIRCRAFT ENGINEERING 
CORP., Bethpage, N. Y. 

P ERSONNEL: L. R . Grumman, Chairman; L.A. 
Swirbul, Pres. ; W . T . Schwendler, E. C. Tow! , 
V. P res.; J . A. St a mm, Secy.; E. W. Poor, 
Treas. 

HUGHES AIRCRAFT CO. , DIV. HUGHES 
TOOL CO. , Florence Ave. & T eale St. , 
Culver City, Calif. 

PERSONNEL: H. Hughes , Pres.; N. Dietrich , 
V. P res.; H. P . Hall, Secy.; F. M. McDonnell , 
Treas. & Gen . Mgr.; S . H. Bcllue, Pur. Dir.; 
T. H. Sisk , Pers. Dir.; R. p. Hopper. Chief 
E nJ<r. ; .T . R. J erman, Factory Mgr. 

KAISER FLEETWINGS, INC., Bri , tol, P a. 
PERSONKEL: E. E. T refethen , J r., Pres.; S. D. 
Hackley . V. Pres. & Gen. Mgr. ; F . R. Brown­
ing . Asst. Secy.; E. Chamberla in , Asst. Treas.; 
J. L . McClane, Mgr.; P . L. Yage r. Sales !gr . ; 
A. G. Daniel, Pur. Dir.; J. O'Grady. Pcrs. 
Dir.; G . G. Cudhca , Chief En gr.; !. E. Steele, 
Factory Mgr.; G. DeGannhl , Research Engr.; 
J . J. Boericke, Contracts Mgr. 

LOCKHEED AIRCRAFT CORP. , 
2555 N. Hollywood W ay, Burbank, Ca lif. 

PERSONNEl. : R. E . Gross, Pres .; C. S . Gross , 
V. Pres. & Gen . Mgr.; C. B. Squier. V. Prcs. ­
Salcs; C. Chappellet, V. Pres.-Admin.; H. E. 
Ryker, V. Prcs. -Mfg. ; C. A. Barker, Jr., V. 
Pres. & Trcas. ; H. L. Hibbard , V. Pres . & 
Ch ief Engr.; 11 !. Short , V. Pres.- Iii.- R ei.; 
L. W. W ulfekuhlcr , Secy.; D. E. Browne, 
Compt.; B . W. de Guichard, Materiel Dir.; 
J . E. Canaday, Pub. Rei. Mgr. ; D. H. Cameron , 
Dir. Ind . Rei.; L. K. Schwartz. Gen. Sales 
Mgr.; R . Donaldson , Mgr .. 604 Chrysler Bldg .. 
N~w York, . Y.; G. F. Leaf. Mgr. , 1025 
Connect icut Ave. , N.W., W ashington, D. C. 

LUSCOMBE AIRPLANE CORP., 
P . 0 . Box 2128, Dallas 1, T ex. 

PERSON NEL: L. I-I. P. K lotz. Pres. ; J . P. Cun­
ningha m , V. Pres.; E. W. Norris, V. Pres.­
Engrg.; ]. J . Brophy, Secy. & Trens.; H. H . 
Hoffman, Prod . Superv isor; M. W . Steincamp, 
Sales Mgr.; C. Haase , Pur. D ir.; W. T. Wisener , 
Pcrs. Di r .; J. L. Camp, Pub. Dir. & Adv. Mgr. 

McDO N NELL AIRCRAFT CORP., 
La mber t-St. Loui s Municipal Airport, 
Box 516, S t. Loui s 2 1, Mo. 

P ERSONN EL: j. S. McDonnell , Jr. , Pres.; D. R . 
Berlin , C. W. Drake, L . E. Wil lia ms, V. Pres.; 
R. J-1 . Char les , Sccy.; P . M. Cozad , Treas. ; 
W. A. Roth, Facto ry Mgr.; ] . D. Weaver, 
Prod. Mgr.; ] . F. Sutherl and , Sales Mgr.; R. B. 
Hansen. Pur. D ir.; V. ] . W il tse , Pers. D ir.; 
G . E . Bo~Lnds, Pub. Dir. & Adv. Mgr.; G. C. 
Covington , Chief Engr., Airplanes; C. L. 
Zakhartchcnko, Chief Engr. , Helicopters. 

THE GLENN L. MARTIN CO., 
Baltimore, Md. 

PERSON:-<EL: G . L . Mm·tin , Pres.; H. T. Row­
land, Exec. V. Pres. ; W. K . Ebcl, V. P res.­
Engrg.; G. T . W ill ey, V. Prcs.-Mfg. ; R . K. 
K ittner, V. Pres., P lastics & Chemica ls Div.; 
T. H. Jones, Secy.; M . G. Shook, Treas. ; 
M. R. Schermerhorn , J r. , Controller ; R . W. 
Darrow, Pub. Rei. D ir.; R . L . Sansbu ry , 
Army Sales Dir.; W. J . Miller , Navy Sales 
Dir.; P. M. Magruder, Comm. Sales Dir.; 
F. 0. Muller, Procurement Di r.; R . L . Evans, 
Master Planning Mgr.; C. E. Crowley, Pers. 
Dir.; D . W. Siemon, Ind. Rei. Mgr. 

MEYERS AIRCRAFT CO., 
P. 0 . Box 721, Tecumseh, Mich. 

PERSONNEL: A. H. Meyers , Pres. & Chief 
Engr.; C. F. Sage, V. Pres.; B. W. Hoffman, 
Sccy., T reas., Pu r. Dir. & Pub. Dir.; 0. Meier, 
Factory Mgr. 

NORTH AMERICAN AVIATION, INC., 
Los Angeles Municipal Airport, Los 
Angeles , Calif. 

PERSONNEL: J . H. Kindelberger, Pres.; ] . L. 
Atwood, V. Pres.; R . A. Lambeth , Treas.; 
R . L. Burla, Sales Mgr.; H. R. Raynor, P ur. 
Dir.; M. E. Beaman, Pers. Di r.; P. IC. Macker, 
Pub . Dir.; H. G. T ibbet, Adv. Mgr .; R . H . 
R ice, Ch ief Engr.; ] . S. Smit hson, Facto ry M11r. 
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LIGHTEST OF AL L ST R U CTUR A L METALS 

ln daily use ... in all common forms 
\ Vha tever your n eed s m ay be, look to magnesium . Like other fim1s throughout the country, 
you ' ll fi nd i t p ays to a da pt magne ium's Hghhle , streng th a nd machin ability to the job of 
cu tting costs a nd im proving p roducts in ou.r own fie ld. T oday m agnesium a lloys are free ly 
av:~ il a hl e in a ll common forms-ingots a nd bille ts; sand , perma nen t mold, and di e castings; 
forg ings ; extruded ba rs, rods, sh apes , a nd tubing ; a ud rolled sheet, plate, and ~trip. Commer­
cia lly p ure magnesium ingots a nd sti cks nnd such p ec ia l products ns weld ing rod, protective 
agents, flu xes, a nd sp ecial a lloys a re also readily availa ble . As the pionee r producer and lead­
ing fa brica to r, D ow offers comp le te technical da ta and n sistauce in working and fabricating 
m agnesium. Sim p ly contact the nearest D ow office. 
I n gots S ticks 
Alloy Ingots Forgings 
W elding Flux Die Castings 
W eld ing Rod F orging S tock 
Sa nd Castings E xtruded Shapes 
M elt ing F luxes F abrica tion F acilities 
Protective Ag ents E x truded B ar, R od. and Tubing 
Sheet , S t rip, a nd Plate Permanent M old Castings 
Magnesium D ivision · The D ow Ch emical Company 

M idla nd, M ichigan 
N ew Y ork · B oston · P hiladelphia · Washi ngton 
Cleveland · D etroit · Chica go · S t. L ouis · H ouston 

S an Francisco · L os Angeles · Sea ttle 
D ow Chem ical of Ca nada, Limited, T oronto, Ontario 

50t.h A nnive rsary 1897-1947 

co 
TO 

. ... WITH NEW 
CONQUER 

Chandle r-E va n s h as ente red a n ew field, Jet 
Propulsion. 

Since the days of ancient Greece the idea of jet 
vropulsion has ever been uppermost in the minds of 
inventors and engineers. The principles of this type 
of engine have been known since 130 B. C. 

Ceco engineers are making u substantial contribu· 
tion in developing this engine. · 

NILES· BEMENT- POND CO. 
WEST HARTFORD 1, CONNECTICUT 

DIV. 
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NORTHROP AIRCRAFT, INC., 
Northrop Field, Hawthorne, Calif. 

PERSONNEL: L . T. Cohu, Ch. of Bd. & Gen. 
Mgr.; J . K. Northrop, Pres. ; G. H. Irving, 
V. Pres . & Asst. Gen. M gr.; C. N. Monson, 
V. Pres. & Finance Dir. ; R. H. Biron, Jr., 
V. Pres. & Ind. Ret. Dir.; ] . W. Myers, V . 
Pres. & Sales Dir.; B. G. Reed, V. Pres.-Mfg .; 
R. J . P agen, Treas. & Controlle r ; G. Gore, 
Secy. & Asst . Gen. Counsel ; A. C. Morgan , 
Asst. Secy. & Asst. Sales Dir.; F. J. Baum, 
Asst. Secy. & D ayton Rep.; S. W. Towle, Jr., 
Asst. Secy. & Washington Rep.; H. W. Coh u, 
Asst. Secy.; D . Armstrong , Ass t. t o Ge n. Mg r.: 
R. R. Nolan, Service Dir. ; W. J. Cerny, Engrg . 
Dir.; C. L. Bates, Design Admin.; I. Ashkenas, 
Chief of Aerodynamics; R. A. Dutton, Engrg . 
Mgr.; T. E. Piper, Chief of Process Engrg . ; 
M. J. Abbott, Chief of Ind . Engrg.; R. S. 

- Ca tl in, Chief Inspect or ; G. E. Musk, Plant 
Engr.; J. V. Naish, Materiel Dir. ; W. T . Gage, 
Pers. Mgr. ' 

PIPER AIRCRAFT CORP., Lock Haven, Pa. 
P ERSONNEL: W. T. Piper, Pres. & T reas.; T .V. 
Weld, V. Pres. & Gen. Mgr.; W. T . Piper, Jr., 
Secy.; F. E s tlick, Prod . Mgr.; W . B. St. J ohn, 
Gen. Sales Mgr.; J. W. Miller, Dom. Sales 
Mgr.; R. McKissick, Pur. Dir.; H . H. H erritt, 
P ers. Dir.; T . H. Mil.ler, Pub. Dir.; G. Vincent, 
Adv. Mgr.; W. Jamouneau, Chief Engr. 

REPUBLIC AVIATION CORP., 
Farmingdale, L. 1., N. Y. 

PERSONNEL: A. Marchev, Pres.; C . H . Miller, 
Exec. V. Pres. & Gen. Mgr.; M. I. P eale, V. 
Pres. & Gen. Sales Mgr. ; A. K art veli, V. P res. 
& Chief Engr.; A. A. Pieper, V. Pres.-Fina nce; 
J. J. Ryan, V. Pres.-Lega l ; T . Dav is, Secy. & 
Treas.: C . J . Kucyn, Prod . Mgr.; I. R . K appler, 
Pur. Dir.; C . D. Ruyle , Ind. Rei. Dir.; K. 
Ellington, Dir., Pub. Rei. & Adv.; C. D . 
J ohnston , Pub. Mg r.; H . E. Lasker, F actory 
Mgr . 

RYAN AERONAUTICAL CO., 
Lindbergh Field, San Diego, Calif. 

PERSONNEL: .T. C . Ryan, Pres. & Gen. Mgr. ; 
E. D. Prudden, V. Pres.; G. C . Woodard, V. 
Pres. & Treas.; C . A . Stillwagen, Controller & 
Secy.; G . E. Barton, Prod. Mgr.; S.C. Breder, 
Sales Mgr.; E. Molloy, Pur. Dir.; J . W. Bunnell, 
Pers. Dir.; W. Wagner, Pub. Dir. & Adv. Mgr.; 
H. A : Sutton, Engrg. Dir.; W. 0 . Locke, Con­
tract Administrator. 

UNITED AIRCRAFT CORP., 
, 400 S. Main St., E . Hartford, Conn. 

PE RSONNEL: F. B. Rentschler, Chairman; R. 
Walsh, V. Chairman; H. M. Horner, P res.; 
L . S . Hobbs, V. Pres.-Engrg.; C. J. McCarthy, 
L. D . Lyman, V. P res. ; W . P. Gwinn, V. Pres. 
& Gen. Mgr., Pratt & Whitney Aircraft; R. B. 
Beisel, V . Pres. & Gen. Mgr., Chance Vought 
Aircraft; W. R . Robbins, Controller; C. H. 
Chatfield, Secy.; C. L . Gault, Treas.; E . Mar­
tin, Gen. Mgr., Hamilton Standard Propellers; 
B. L. Whelan, Gen. Mgr., Sikorsky Aircraft ; 
F . W. Caldwell, Research Dir. ; J. M. Barr, 
Mgr., Export Dept. ; R. E. Beach , Contract 
TerminatiOn s Dir.; M. F. Burke, Pers. Dir. ; 
N . V. Clements, Adv. & Sales Promotio n Dir.; 
P. W. Fisher, Pub. Ret. Dir. 

CHANCE VOUGHT AIRCRAFT DIV., 
UNITED AIRCRAFT CORP., 550 S. 
Main St. , Stratford, Conn. 

PERSONNEL: R. B. Beisel, Gen. Mgr.; P . S. 
Baker, Engrg. Mgr.; .T. M. Shoemaker, Chief · 
Engr. ; ] . .T. Hospers, S'ales Mgr.; G. Reid, Pur. 
Mgr.; G. 'iT. Anderson, Pers. Mgr.; F. E. Otey, 
Pub. Rei. M gr. 

THE WACO AIRCRAFT CO., Troy , 0. 
PERSOK:'<EL: C . J. Brukner, P res. ; H. R. Perr )•. 
V. Pres., Gen. lVl g r., Pub. Dir. & Ad v. ?I·! g r.; 
B. Broomhall, Secy. ; A. F. Arcie r, V. P res.­
Engrg.; R. E . Hoefflin, Treas. ; A. L . Riggs . 
Sales Mgr.; P. L. Hobbins , Pur. Dir.; C. Old­
ham, Employment Mgr.; R . Pearson , Factory 
M gr. 

ROTOR AIRCRAFT 

BELL AIRCRAFT CORP., 
P . 0. Box 61, Buffalo 5, N. Y. 

P ERSON NEL: L. D . Bell , Pres. & Gen . Mgr.; 
R . P. Whitman, First V. Pres.-Sa les; C . L. 
Beard, V . Pres .-F inance & Treas. ; D. R. 
Shoults , V. Pres. -Engrg.; D. F . Devine, 
Compt.; L . P. Faneuf, Admin. Asst. to Pres. 
& Sccy. ; A . W . Sawyer, Gen. Coun sel; R. J. 
Woods, Consulting En gr.; W . T. Bonney, Pub. 
Rei. Dir.· L. Benson. Mfg. M gr.; R . M . 
Stanley, Chief En gr . ; D. G . Forman , Mgr., 
H e licopter Div. 

FIRESTONE AIRCRAFT CO. OF PA., 
Pitcairn Field, Willow Grove , Pa. 

PERSONNEL: R. Firestone, Pres. ; R. H. Is­
brandt, V. Pres. & Gen . Mgr. ; H. S. Brainard, 
Secy.; R. A. Firest one, Treas.; T. Gustafson, 
Pur. Dir.; W. Hadley, Pers. Di r.; J .P. Perry, 
H elicopter Chief Eng r.; B . H. Shinn, Accesso­
ries Chief Engr. 

McDONNELL AIRCRAFT CORP., 
Lambert-St. Louis Municipal Airport, 
Box 516, St. Louis 21, Mo. 

PERSONNEL: J . S . McDonnell, Jr., Pres.; D . R. 
Berlin, C. W. Drake , L. E . Williams, V. Pres.; 
R . H. Charles, Secy.; P. M. Cozad , Treas.; 
W. A. Roth, Factory Mgr.; J. D. Weaver, 
Prod. Mgr.; ; ; F .. Sutherland, ~ales Mgr.; R.B. 
Hansen, Pur. D~t.; V. J. Wiltse, P ers. Dtr.; 
G. E . Bounds, Pub. Dir. & Adv. Mgr.; G . C . 
Covington, Chief Engr., Airplanes; C. L . 
Zakhartchenko, Chief Engr., Helicopters. 

SIKORSKY AIRCRAFT, DIV. OF UNITED 
AIRCRAFT CORP., Bridgeport 1, Conn. 

P ERSONNEL: B. L . Whelan, Gen. Mgr.; I. I. 
Sikorsky, Engr. Mgr.; F. G. Dawson, Exec. 
Asst.-Sales; C. L. Beers, Pur. Agent; M. E. 
Gluhareff, Chief Engr.; A. Sperber, Factory 
Supt.; E. M. Benha m, Pub. Rei. Dir. 

GLIDERS 

SCHWEIZER AIRCRAFT CORP., 
County Airport, Elmira, N. Y. 

PERSONNEL: E. Schweize r, Pres. & Chief Engr.; 
P. A. Schweizer, V. Pres. & Gen. Mgr.; R. P . 
lVIcDowell, Secy.; N. Haich, Treas.; H. H. 
Taylor, Sales Mgr. ; H. R. J ack, Pur. Dir.; 
E. S. Bardwell, Pers. Dir. & Pub. 'Dir.; F. E. 
Hurtt, Adv. Mgr.; P. Pullen, Factory Mgr. 
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TEST CELL 
Keeping tabs on a red-hot hurricane 

best describes the activities of these G-E 
engineers. They' re checking an instrument 

panel in the pressurized chamber of a B-29, 
G.E.'s Flying Laboratory. The instruments are connected 
to various parts of a gas turbine, the TG-180, which has 

been installed in a bomb b ay of the gi ant pl ane. In this manner, 
accurate records can be kept of actual flight performance of 
this G-E development, and adjustments made without danger 
to personnel. 

C enter of this development work is the G-E Flight-test 
Division which was recently dedicated at Schenectady. Besides, 
the big hangar, there are offices for engineers, a workshop 
where parts are made, and space for development work on all 
types of airborne equipment. Here, work begun under the 
impetus of war years has not slackened on equipment useful 
in commercial aviation. H ere, too, problems connected with 
new planes of all types can be studied and equipment flight 
tested. Remember, General Electric is working on electric 
power systems (a-c and d -e) , aircraft instruments, gas turbines, 
and many other devices. Perhaps we have the answers to y our 
electrical problems. Our engineers will be glad to discuss them 
with you. Apparatus Department, General Electric Company, 
Schenectady 5, N. Y. 

GENERAL@ ELECTJ!l.C 
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MANUFACTURERS OF 
AIRCRAFT POWER­

PLANTS 

AIRCOOLED MOTORS INC., 
Liverpool Rd., Syracuse 8, N . Y. 

PERSON:-IE L: C. F. B. Roth, Pres. & G e n. M g r.; 
C. T. Doma n, V. Pres. & Chief Eng r . ; A. A. 
Piepe r. Secy. & Treas.; W. E. Farren , Prod. 
M g r. & Factory M gr.; C. H . Bennum, Sales 
Mgr. & Adv. M gr.; A. K . Steve ns , Pur. D1r.; 
H. H . Severson, Pers. Dir~ 
ALLISON DIV. , GENERAL MOTORS CORP., 

Indianapolis , Ind. 
PERSONNE L: E. 8. Newill, Gen. Mg r . ; W . G. 
Guthrie. Prod. M g r.; R . C. Colt, Sales M g r . : 
R. E. Settle , Pur. D ir.; K . H. Hoffman, Pers. 
Dir.; R. C. Fleming , Pub. D ir.; R . I. Haze n. 
Chief En gr. ; W. C . Gage , Aviation Sales M g r.; 
D . R . Berlin, Dir. of Installation Engrg . 

CONTINENTAL MOTORS CORP., 
Detroit & Muskegon, Mich. 

PERSON:-IE L: C. J . Reese , Pres. & Gen. M gr.; 
A. Wild, V. Pres. & Mgr. , Aircraft Div. ; D . H . 
Hollowell, V. Pres. & Sales M g r . ; G. Harinton, 
V . Pres. & Factory Mgr. ; B. F. Tobin , J r., 
Secy.; H. W. Vandeven, Treas.; M. R. R amsey, 
Pur. Dir. ; N. Hopkins , Adv. M g r.; J . W. 
Kinnucan, C hief Engr. 

ENGINEERING & RESEARCH CORP. , 
Riverdale, Md. 

PERSO:->NEL : H. A. Berliner, Ch. of Bd .; L. E. 
Wells , Pres.; M. King , V . Pres.; F . E. W eick, 
V. Pres. & Chief Engr. : W. G. Carroll, Secy. 
& Treas.; E . W. Gentz , Asst . Gen. Mg r.; C. K . 
Hell riegel , Jr., Prod. Mgr.; G. F. Rya n, Air­
craft Sales Dir.; W. 0. Seifert , Machi n ery Sales 
Dir. ; E . P . Scully , Pur. Dir.; D. C. vYil so n. 
P ers . Dir.; H. L . Stout, Factory M g r. 
HUGHES AIRCRAFT CO., DIV. HUGHES 

TOOL CO. , Florence Ave. & Teale St. , 
Culver City , Calif. 

PERSONNEL: H. Hughes, Pres.; N. Dietrich , 
V. Pres. ; H. P. Hall, Secy.; F. M. McDonnell, 
Treas. & Gen. Mgr.; S. H. Bellue, Pur. Dir.; 
T. H. Sisk, Pers. Dir.; R. E. H opper, Chief 
En gr.; J . R. J erman, Factory Mgr. 
LYCOMING DIV., THE AVIATION CORP. , 

652 Oliver St., Willia msport, P a. 
PERSONNEL: I. B . Babcock, Pres.; w·. F. Wise, 
Exec. V. Pres.; W . A. M ogense n, Trea s.; C. S. 
Horn , Plant Mgr.; R. E. Postha uer, Sa les 
Mgr.; J. J. Elliott, Pur. Dir. ; C. W. Bishop, 
Pers. Dir.; J. E. Wells, Adv. Mgr.; C. Weig­
man , Chief Engr. 

McD O NNELL AlRCRAFT CORP., 
Lambert-St. Loui s Municipal Airport, 
Box 516, St. Louis 21, Mo. 

P~;I<SO:->NE L: J. S. J'v!cDonncll. Jr .. Pres. ; D. 
R. Be rlin, C . W. Drake , L. E. Wi lliams. V. 
Pres.; R. H. harles . Secy. ; P. !II. Cozad . 
Treas. ; W . A. Roth , F a ctory ll! g r.; J. D. 
W eaver , Prod . 1gr. ; J . F. Sutherland. Sales 
Mg r . ; R . B. Han se n . Pur. Dir.; V. J. Wiltse , 
P ers. Dir.: G . E . Bounds . Pub. Di r . & Adv. 
M g r.; G. C. Coving ton . Chief E ngr .. Airplanes; 
C . L. Zakhartchenko, hief En •r. , H elicopters. 

MENASCO MANUFACTURING CO., 805 S. 
San F e rna ndo Blvd., Burbank, Calif. 

P ERS NN EL' j . C. Lee. Pres.: R. R . Mill e r , 
V. Pres.-Sales; D. B . Acker. V. Pres .-Opera­
tio ns ; W . F . Pe ters . Secy.; W. D. ll !ewhort, 
Treas .; T. C. Sullivan, Sa les i\!g r . ; J. Smith , 
Pur. Dir. ; R. B. Smith, Pers. Dir.: N.C. Price. 
Chie f Engr. , Power Plant Div.; \V. G . W ood , 
Chief En gr .. Hydrau lics Div.; E. D. Williams. 
D ir. o( 1g r. 

PACKARD MOTOR CAR CO., 
1330 Lask ey Rd., Toledo 12, 0 . 

PRATT & WffiTNEY AIRCRAFT DIV., 
UNITED AIRCRAFT CORP., 
400 M ain St., E. Hartford 8, Conn. 

PERS0:-1:-IEL: W. P. Gwinn , Gen. M g r.; L. C . 
Mall e t, Asst. Gen. M gr . ; R. T . Horner, Con­
troll er; T. E. Tillinghas t, Sales M g r . ; J . W. 
Dunne ll, Pur. lvl gr.; T. R. Downs , Pers. Super­
viso r; G. E. Slye, Pub. Rei. M g r.; W . A. 
Parkin s , Engrg . M gr.; A. V. D. Willgoos, Chief 
En gr.; A . R . Ch ri s tie , W ashington Rep. 

RANGER AIRCRAFT ENGINES DIV., FAIR­
CHILD ENGINE & AIRPLANE CORP. , 
F a rmingdale, L. I., N. Y. 

PERSONNEl. : G. F. Chapline, V. Pres. & Gen . 
M gr.; E. l\1 . Lester, Engrg. Di r .; E. E. H enkel, 
Pub. R e i. D ir.; L. P. Ahlers. Sales D ir.; ]. F. 
Sten gel , Ind. R ei. D ir.; H. Van Gerbig , Mfg. 
Dir.; A. T. G regory, Chief Engr . 

THE WARNER AIRCRAFT CORP. , 
20263 Hoover Ave., D etroit 5, Mich. 

PERSONNEL: w. 0. vYarner, Pres. & Gen . Mgr.; 
L. A. Faunce , V. Pres. & Sales M g r.; L . A. 
Majneri , V. Pres. & Chief Engr.; W. ] . J a rv ie , 
Secy. & Treas. ; G. Whetter, Pur. Di,·. ; K. 
Symington, Pers. Dir.; G . A. Dahlquist, Fac­
tory Mgr. 

WRIGHT AERONAUTICAL CORP., 
Wood-Ridge, N . ] . 
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O NE for research , the other for demonstration - together 
these H oneywell planes represent an en gin eering service prepared to 
apply automatic control to individual aeronautic requirements. 

Already w idely separated applications of automatic control have 
furnished the an swer to important achievements in the air. And to 
meet the varying needs of every control problem, Honeywell 's 
engineering service includes not only the facilities for new develop­
n1cnts but a background of e.xlJerience in all fi elds of automatic con­
trol. l\llost important, H oneywell has demonstrated the capacity to 
apply this experience to aviation's problems. 

Make full u se of this highly specialized service in seeking the 
answers to your particular problems, n o matter h ow complex. \Vrite 
Minneapolis-Hon eywell Regulator Company, 2667 Fourth Avenue 
South , Minneapolis 8, Minn. In Canada: T oronto 12, Ontario. 

. . 
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Honeywell CREATIVE ENGINEERING 

AERONAUTICAl CONTROlS 

MAKERS OF THE FAMOUS M-H ELECTRONIC AUTOPILOT, STANDARD ON ALL AAF 4-ENGINED BOMBERS 



CLASSIFIED DIRECTORY OF 
EQUIPMENT MANUFACTURERS 

ABRASIVES 

Minnesota Min ing & Manufacturing 
Co. 

AIR COMPRESSORS 

Fairchild Engine & Airpla ne Co1·p . 

AIRCRAFT ARMAMENT 
& EQUIPMENT 

Bendix Aviation Corp. 
Burklyn Co. 
Communica tions Co., Inc. 
Douglas Aircraft Co., I nc. 
Genera l Elect ric Co. 
Moore-Eastwood & Co. 
Rohr Aircraft Corp. 
Sperry Gyroscope Co., Inc. 
St<;!el Products Engineering C~. 

AIRCRAFT PARTS 

Aircraft Mechanics, Inc. 
B. H. Aircraft Co., Inc. 
Ex-Cell-O Corp. 
H eath Co. 
Liberty Aircraft Products Corp. 
Pacific Aviation Inc. 
Thompson Products, Inc. 

Aluminum 

Agawam Aircraft Products, Inc. 
Aircraft H a rdware Mfg. Co. 
Aluminum Company of America 
B. H. Aircraft Co., Inc. 
Breeze Corporations, Inc. 
Evans Products Co., Sky Products Div. 
Ex-Cell-O Corp. 
Fairchild Engine & Airplane Corp. 
F armingdale Aircraftsmen Manufac-

turing Corp. 
B. F. Goodrich Co. 
Liberty Aircraft Products Corp . 
Luscombe Airplane Corp. 
Mercury Aircraft Inc. 
Meyers Aircraft Co. 
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lVloore-Eastwood & Co. 
Pacific Aviation Inc. 
Rohr Aircraft Corp. 
R yan Aeronau tica l Co. 
Schweizer Aircraft C01·p. 
Scott Aviation C01·p . 
Thompson Products, Inc. 
Vi'eber Showcase & Fix ture Co., Inc. , 

Aircra ft Div. 
\~Tyman-Gordon Co. 

Fibre 

Aircraft Hardwa re Mfg. Co. 
Schweizer Aircra ft Corp. 

Leather 

Lac_kawa nna Leather Co. 

Magnesium 

Agawam Aircraft Products , Inc. 
B. H. Aircraft Co., Inc. 
Moore-Eastwood & Co. 
Pacific Aviation Inc. 
Rohr Aircraft Corp. 
Schweizer Aircraft Corp. 
Weber Showcase & Fixtu re Co., Inc., 

Aircraft Div. 
Wyman-Gordon Co. 

Plastic 

Aircraft Hardwart Mfg. Co. 
E. I. duPont de Nemours & Co., Inc. 
Duramold Div., Fai~child Engine & 

Airplane Corp. 
Fairchild Engine ljr. Airplane Corp. 
Heath Co. "!'! 
Schweizer Aircraa Corp. · 
United States Plywood Corp. 
United States Rubber Co. 

P,i. ood 

Duramold Di;:.-~airchild Engine & 
Airplane Corp. 

Fairchild Engine & Airplane Corp. 
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ENGINE COOLING 
RADIATORS 

• 
OIL COOLERS 

• 
The G &: 0 Manufacturing Co. 

NEW HAVEN, CONNECTICUT 

LODWICK d.i.'CcMtl 

INDUSTRIES, Inc. 
LODWICK AIRPORT, 

L.AKELAND, FLA. 

Conversion 
Modifications. 
Sales, 
Overhaul 
lnspedions 

all makes of aircraft 

C. A . A. Approved Repair Station 

You're always welcome at 
Loclwick Airport. 

Agents: War 7>.ssets Administration 

Surplus aircraft, p.ub, parachutes, etc. 



= 
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(Plywood) Continued 
H eath Co. 
Meyers Aircraft Co. 
Sch weizer Aircraft Corp. 
U nited States P lywood Corp . 

Rubber 

Aircra ft Hardware Mfg. Co. 
B. F . Goodrich Co. 
Hewitt R ubber of Buffalo 
Lord Manufactu ring Co. 
United States Rubber Co. 

S t e e 1 

Agawam Aircra ft Products, Inc. 
Aircraft Hardware Mfg. Co. 
Aircraft M echanics, I nc. 
B. H. Aircraft Co., Inc. 
Eaton M anufacturing Co. 
Ex-Cell-O Corp. 
F armingdale Aircraftsmen M a nufac-

tu ring Corp. 
Globe Steel Tubes Co. 
H eath Co. 
Liberty Aircraft Products Corp. 
M enasco Manufacturing Co. 
Meyers Aircraft Co. 
Moore-Eastwood & Co. 
Pacific Aviation Inc. 
R epublic Aircraft Products Div ., The 

Aviation Corp . 
Rohr Aircraft Corp. 
R yan Aeronautical Co. 
Schweizer Aircraft Corp. 
Sola r Aircraft Co. 
Steel Products Engineering Co. 
Stronghold Screw Products Inc. 
Summerill Tubing Co. 
Superior T ube Co. 
Thompson Products, Inc. 
Wyman-Gordon Co. 

Synthetic 

Adel Precision Products Corp. 
Aircraft Hardware Mfg. Co. 
F armingdale Aircraftsmen Manufac-

turing Corp. 
H eat h Co. 
Pacific Avia tion Inc. 
United States Plywood Corp. 
United States Rubber Co. 
Weatherhead Co, 

W o o d 

Fairchild Engine & Airplane Corp . 
F lot torp Mfg. Co. 
Heath Co. 
M eyers Aircraft Co. 
Schweizer Aircra ft Corp. 

AIRPORT E Q U IP MEN T 

D e si g n e rs & Bu i l de r s 

Aircra ft M echa nics, I nc. 
Bendix Aviat ion Corp . 
Revere Copper & Brass I nc. 

Const r uction Equipm s nt 

Downs Smith Brass & Copper Co. Inc. 
Johns-Manville 
R evere Copper & Brass Inc. 
Skilsaw, Inc. 

M a in t e na nc e E qu i p me n t 

Aircraft -lVIa rinc P roducts I nc. 
Aircraft Mecha nics, Inc. 
Aircraft Screw Products Co., Inc. 
Downs Smith Brass & Copper Co. Inc. 
Durham Aircraft Service, Inc. 
Four Wheel Drive Auto Co. 
Pacific Airmotive Corp . 
Skilsaw, Inc. 
United Aircraf t Products, Inc. 

Oper at i n g Equipment 

Aircraft M echanics, Inc. 
Communica tions Co., Inc . 
Downs Smith Brass & Copper Co. Inc. 
Friez I nstrument Div. , Bendix Avia -

t ion Corp . 
Scott Aviation Corp. 
United Aircra ft P roducts, I nc. 

AMMUNITION BOXES it 
COUNTERS 

Aircraft Ha rdware Mfg. Co. 
M:oore-E astwood & Co. 

AUXILIARY POWER 
PLANTS 

Aircraft H ardware Mfg. Co. 
Bendix Aviat ion Corp. 
E clipse-Pioneer Div ., Bendix Aviatipn . 

C:::orp . 
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~&wnowooo 
AND ARMORPLY 

Lightweight 
structural panels of 

AMAZING STRENGTH and STA BILITY 
. . . now b eing u sed for floors, 
p artitions, sh elving and other 
pa r ts by: 

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 used in the fa­
mous Lockheed Constellation, 
and the new Martin 202, these 
panels show exceptional stabil­
ity under extreme variations of 
temperature and humidity. 

Weighing as little as 4 lbs. to 
t he c u. ft. , \Ve ld w oo d a n d 
A rmorply Honeycom b struc­
tural p a n e l s possess extre m e 
stiffness plus the ability t o work 
up to a y i e ld-point without 
buckling. Honeycomb cores are 
m ade of p ap er , cloth, F iberglas, 
etc., and faced with d ecorative 
wood ven eers, alumin unl alloys, 
st ainless steel, or plastic sh eets 
hooded to the core b y a new 
thermosetting adhesive. 

Complete en gineering d at a on 
r equest. 

UNITED STATES PLYWOOD COR PORATION 
55 West 44th Street, New York 18, N.Y. 
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BASIC MATERIALS 
& FABRICATIONS 

Bendix Aviation Corp. 
Carpenter Steel Co. 
Downs Smith Brass & Copper Co. Inc. 
Duramold Div., Fairchild Engine & 

Airplane Corp. · 
United States Plywood Corp. 

BATTERIES 

Durham Aircraft Service, Inc. 
Philco Corp. 
Reading Batteries, Inc. 
Willard Storage Battery Co. 

BEARINGS 

Ball 

Adel Precision Products Corp. 
Aircraft Hardware Mfg. Co. 
Durham Aircraft Service, Inc. 
New Departure Div., General Motors 

Corp. 
SKF Industrie•, Inc. 
Thomson Industries, Inc. 

Roller 

Aircraft Hardware Mfg. Co. 
Durham Aircraft Service, Inc. 
SKF Industries, Inc. 
Timken Roller Bearing Co. 

Sleeve 

Aircraft Hardware Mfg. Co. 
Allison Div., General Motors Corp. 
Farmingdale Aircraftsmen Manufac-

turing-Corp. 

BLIND LANDING 
SYSTEMS 

Aircraft Hardware Mfg. Co. 
Bendix Aviation Corp. 
Collins R adio Co. 
Eclipse-Pioneer Div., Bendix Aviation 

Corp. 
Minneapolis-Honeywell Regulator Co., 

Aeronautical Div. 
Sperry Gyroscope Co., Inc. 
Westinghouse Electric Corp. 

BOMB RACKS 

Liberty Aircraft Products Corp. 
Pacific Aviation Inc. 
Steel Products Engineering Co. 

BRAKES & PARTS 

Bendix Aviation Corp. 
Bendix Products Div., Bendix Aviation 

Corp. 
Firestone Aircraft Co. of Pennsylvania 
B. F. Goodrich Co. 
Johns-Manville 
Pacific Aviation Inc. 
Scott Aviation Corp. 
Weatherhead Co. 

BUSHINGS 

Aircraft Hardware Mfg. Co. 
Aircraft Screw Products Co., Inc. 
Downs Smith Brass & Copper Co. Inc. 
Ex-Cell-O Corp. 
Farmingdale Aircraftsmen Manufac-

turing Corp. 
Lord Manufa.cturing Co. 
Thompson Products, Inc. 
United States Rubber Co. 

CABIN HARDWARE 
& FURNISHINGS 

Aircraft Hardware Mfg. Co. 
Scott Aviation Corp. 

CAMERAS & SUPPLIES 

Bendix Aviation Corp. 
Chicago Aerial Survey Co. 
Fairchild Camera & Instrument Corp. 
Western Electric Co., Inc., Radio Div. 

CARBURETORS 

Aircraft Components Corp. 
Bendix Aviation Corp. 
Chandler-Evans Corp. 
Durham Aircraft Service, Inc. 

CARGO LOADING 
EQUIPMENT 

Air Associates Inc. 
Aircraft Mechanics, Inc. 
Evaps Products Co., Sky Products Div. 
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Faster than sound: 
tomorrow's plane 

Just as ~~[fi' met the exacting demands of 
war-time pressure, so ial~[fi' research and 

precision production are meeting the even 
more exacting demands of the new speeds 

being developed in Aviation today. 
Aviation's pioneering achievements 

and ial~[fi' go together •.. always. 
ial~[fi' Industries, Inc., Phila. 32, 

Pa. 6231 

IC.F 
& ROLLER BEARINGS 
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CASTINGS 

Aluminum Co. of America 
Aluminum Industries, Inc. 
Bendix Avia tion Corp. 
Chambersbu rg Engineering Co. 
Dow Chemical Co. 
Eaton Ma nufacturing Co. 
Eclipse-Pioneer Div., Bendix Aviation 

Corp. 
Fairchild Engine & Airpla ne Corp . 
Scott Avia tion Corp . 
Sola r Aircraft Co. 

CHARGERS , BATT E R Y 

General Elect l'ic Co. 
Westinghouse Electric Corp. 
Willa rd Storage Ba ttery Co. 

CHEMIC A LS 

Bendix Avia tion Corp . 
Monsa nto Chemical Co., Merrim:-~c 

Div. 
United Sta tes Rubber Co. 

CLAMPS 

Adel Precision Products Corp. 
Air Associa tes Inc. 
Aircraf t Hardware M fg. Co. 
Aircraft Sta nda rd Pa rts Co. , Inc. 
Commercial Plas tics Co. 
Durham Aircraft Service, Inc. 
Schweizer Aircra ft Corp. 
Solar Aircraft Co. 

CLEANERS & CLEANING 
COMPOUNDS 

Bendix Aviation Corp. 
Oakite Products, I nc. 
Socony-Vacuum Oil Co. , I nc. 

Buffing, Burring & 
Polish i ng 

Autogroom Co. , Inc. 

CLOSURES, DRUMS 

American Flange & M a nufacturing 
Co. , Inc. 

CLUTCHES 

Johns-Ma nville 

COLLECTOR RING S 

Aircraft M cchani s , I nc. 
Rohr Aircraft Corp. 
Rya n Aeronaui i a l o. 
Sola r Aircraf t o. 
T hom pson P roduct!; , I nc. 

COMM U NI CAT IO NS 
SY STEMS 

Airadio, I nc. 
Aircraft H a rd ware ~l fg . o. 
Bendi x A\ iation orp . 
Communicat ions Co., h e. 
Execu tone, I nc. 
Heat h Co. 
K ellogg Switchboard & 'upply Co. 
P hilco Corp. 
Sperry Gyroscope Co., I n . 
Tel Au tograph Corp. 
We. tern E lec tric o., I nc., R ad io D iv. 
'lA est inghouse E lectric Corp. 

CON T R OLS 

Simmonds Aerocessor ies, I nc: 

Ca b l es & Assemb l ies 

Aircraft H a rdwa re Mfg. Co. 
Arens Controls , I nc . 
Breeze Cori)o rations, Inc. 
Burklyn Co. 
Durham Aircraft Service , I nc . 
Fa rmingdale Ai rcra ftsmen Ma nufac-

turing Corp. 
Liberty Aircra ft Products Corp. 
Macwhyte Co. 
John A. Roebling 's Sons Co. 
United Aircraft Products, Inc. 

Ch a ins, Sp r ock ets & 
Ass e mbli es 

Aircraft H a rdware Mfg. Co. 
Baldwin-Duckworth Div., Chain Belt 

Co. 

P u ll e y s 

Air Associa tes Inc. 
Aircraft H ardwa re M fg. Co. 
D urham Aircraft Service, Inc. 
Formica Insulation Co. 
Westinghou~e E lectric Corp. 
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for Dependability 
C-1 5 Control Unit 

R-15 VHF Re ceiver A-12 Antenna Unit 

A. R. C. Communication and Navigation Equipment 
The A.R.C. Type 17 Two-Way VHF System (above) 
incluc:!es Tunable VHF Receiver, S-channe! VHF 
Tran smitter, Antenna and Control Units. Other 
A.R.C. Systems include the Type 11 , a combination 
of VHF Transmitter and LF Range Receiver ; the 
T ype 15 Omni-Direc ti ona l Range Recei ver; and 
Type 18 VHF Transmitting System. Combinations of 
units are possible to meet individual needs. 

MINIATURE PIN PLUG CONNECTORS 

Specially de­
signed to mini­
mize spring fa­
tigue. Matching 
jacks available. 

GOOD DESIGN TAKES TIME 
This A .R.C. equipment, now in pro­
duction, represents yeors of engi­
neering development devoted to 
the specific problems of airborne 
radio . All A .R.C. units ore built to 
meet the rigid requirements of the 
CAA for Approved Type Certifica ­
tion . 

"MUSIC BOX" TYPE SELECTOR 

SWITCHES 

For low-voltage control 
circuits. Unusually posi­
tive detent action. lever­
type control handle. 

CERAMIC-INSULA TED PLUGS 
AND RECEPTACLES 

CERAMIC-INSULATED 
MINIATURE DC RELAYS 

2 to 19 positive 
spring contacfs. 
Insulation not 
damaged by flash­
over. 

1 '!." long , wt . less 

thon .07 lb. 

SPST, SPOT, OPST, SPST • 
SPOT, OPOT. 
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Sticks & Wheels 

Aircraft Hardware Mfg. Co. 
American Hard Rubber Co. 
Scott Aviation Corp. 

COOLING SYSTEMS 

Clifford Manufacturing Co. 
United Aircraft Products, Inc. 
Young Radiator Co. 

COVERS (ENGINE, 
COCKPIT, WINDSHIELD) 

United States Rubber Co. 

COWLINGS 

B. H. Aircraft Co., Inc. 
Rohr Aircraft Corp. 
Solar Aircraft Co. 

CYLINDER DEFLECTORS, 
BAFFLES, BRACKETS 

B. H. Aircraft Co., Inc. 

DEHYDRATED PACKING 

Chandler-Evans Corp. 
United States Rubber Co. 

DE-ICING FLUIDS & 
EQUIPMENT 

Adel P recision Products Corp. 
Aircraft Hard\Yare Mfg. Co. 
Bendix Aviation Corp. 
Eclipse-Pioneer Div., Bendix Aviation 

Corp. 
B. F . Goodrich Co. 
I ntava Inc. 
Liberty Aircraft P roducts Corp. 
Monsanto Chemical Co. , Merrimac 

Div. 
Surface Combustion Corp. 
United States Rubber Co. 

DESIGNERS & 
INDUSTRIAL 
ENGINEERS 

Aircraft Mechanics, Inc. 

DIES, PATTER N S , JI GS 

Acromark Co. 
Aeronautical Manufacturing Corp. 
Aircraft Mechanics, I nc. 
Aluminum Company of America 
Liberty Aircraft Products Corp. 
Moore-Eastwood & Co. 
Sheffield Corp. 
Steel Products Engineering Co. 
United Aircraft Products, I nc . 
Wales-Strippit Corp. 

ELECTRICAL 
EQUIPMENT 

Aircraft Components Corp. 
Aircraft Hardware Mfg. Co. 
Aircraft-Marine P roducts Inc. 
BendL'< Aviation Corp. 
Durham Aircraft Service, Inc. 
Eclipse-Pioneer Div., Bendix Aviation 

Corp. 
Farmingdale Ai rcraftsmen Manufac-

t uring Corp. 
I nternational Resistance Co. 
Leece-Neville Co. 
Ohmite Manufactu ring Co. 
United Aircraft P roducts, I nc. 
Western E lectric Co. , Inc., Radio Div. 

Auxiliary Motors 

Adel P recision P roducts Corp. 
Air Associates Inc. 
Aircraft Hardware Mfg. Co. 
Bendix Avia tion Corp. 
Eclipse-Pioneer Div., Bendix Avtation 

Corp. 
General Elect ric Co. 
Grimes Mfg. Co. 
Leece-Neville Co. 
·w estinghouse E lectric Corp: 

Disconnect Plugs 

Aircraft Hardware M fg. Co. 
Aircraft Radio Corp. 
Bendix Aviat ion Corp. 
Breeze Corporations, Inc. 
Cannon Electric Development Co. 
Durham Aircraft Service, Inc. 
Eclipse-Pioneer Div., Bendix Aviation 

Corp. 
Gener}ll E lectric Co. 
Scintilla Magneto Div., Bendix Avia­

tion Corp. 
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FEATHER-WEIGHT 
ALL ALUMINUM 

OIL COOLERS 

Research work in the oil cooler indus· 
try's largest, most modern wind tunnel 
laboratory, plus the development of a 
method of brazing thin aluminum sec· 
tions, have resulted in altuninum oil 
coolers designed to operate under severe 
service conditions. These units with­
stand temperature, pressure, vibration 
and shear that usually cause oil cooler 
failmes. They meet the exacting 
strength and performance requirements 
of Al·my-Navy specifications. 

HYDRON METALLIC BELLOWS 

1+1 
Clifford- Fi1·st with thB Facts on · Hy.., 
draulically-Formed Bellows - special­
izes in Hydron metallic bellows and 
bellows assemblies for remote and direct 
temperatme control, for remote control 
of gasoline valves, for O::\.'ygen regulators, 
for oxygen flow indicators, for refrigm·· 
ator controls, for thermostatic units in 
liquid cooled aircraft engines, for refrig­
erator switches, etc. . 

Write for the facts to , , • 

CLIFFORD 
MANUFACTURING 

COMPANY 
577 E. FIRST STREET, BOSTON 27, MAS$. 

Offices in Detroit, Chicago and Los Angeles 

457 
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Dynamotors 

Bendix Aviation Corp. 
Eclipse-Pioneer Div., Bendix Aviation 

Corp. 
General Electric Co. 
Westinghouse Electric Corp. 

Generators 

Aircra ft Components Corp. 
Bendix Aviation Corp. 
Durham Aircraft Service, Inc. 
Eclipse-Pioneer Div., Bendix Aviation 

Corp. 
General Electric Co. 
Leece-Neville Co. 
Westinghouse Electric Corp. 

Ignition Assemblies, 
Radio Shielded 

Air Associates Inc. 
Aircraft Components Corp . 
Aircra ft Hardware Mfg. Co. 
B G Corp. 
Belden Manufacturing Co. 
Bendix Aviation Corp. 
Breeze Corporations, Inc. 
Durham Aircraft Service, Inc. 
General Electric Co. 
Scintilla Magneto Div., Bendix Avia­

tion Corp. 

Magnetos 

Aircra ft Components Corp. 
American Bosch Corp. 
Bendix Aviation Corp. 
Durham Aircraft Service, Inc. 
General Electric Co. 
Scintilla Magneto Div., Bendix Avia­

tion Corp. 

Relays 

Aircraft Components Corp. 
Aircraft Hardware Mfg. Co. 
Aircraft Radio Corp. 
Bendix Aviation Corp. 
Durham Aircraft Service, Inc. 
Eclipse-Pioneer Div., Bendix Aviation 

Corp. 
General Controls Co. 
General Electric Co. 
Leach Rela v Co. 
Leece-Neville Co. 

Scintilla Magneto Div., Bendix Avia -
tion Corp. 

Struthers-Dunn Inc. 
Western E lectric Co., I nc., R ad io D iv. 
Westinghouse Electric Corp. 

Rheostats 

Aircraft Components Corp. 
Aircraft Hardware Hg. Co. 
Bendi.x Aviation Corp. 
D urham \i rcra ft Service, Inc. 
G neral E lect ric Co. 
International R esistance o. 
Ohmite Ma nufacturing o. 

Switches 

Aeronau t ical [anufacturing orp. 
Aircraft Components Corp. 
Aircraft Hardware l\ [fg . Co. 
Aircraft R adio Corp. 
Bendix Aviation Corp . 
Durham Aircraft Service, Inc. 
Eclipse-Pioneer Div., Bendix Av iation 

Corp. 
General Controls Co. 
General Electric Co. 
Ohmite Manufacturing Co. 
Scintilla Magneto Div., Bendix Avia­

tion Corp. 
Western Electric Co., Inc. , Radio Div. 

Terminals 

Aircraft Hardwa re Mfg. Co. 
Aircraft-Marine Products Inc. 
Belden Manufacturing Co. 
Bendix Aviation Corp. 
Cannon E lectric Development Co. 
Connecticut Telephone & Radio Div., 

Great American Industries, Inc. 
Durha m Aircraft Service, Inc. 
Stronghold Screw Products Inc. 

ENGINE EQUIPMENT 

Aircraft Screw Products Co., Inc. 
Al-Fin Corp. 
Sperry Gyroscope Co., Inc. 

ENGINE MOUNTS 

Aircraft Mechanics, Inc. 
American q'ube Bending Co. Inc. 
B. H. Aircraft Co., Inc. 
Durham Aircraft Service, Inc. 



• Greatly im·proved high 
. alt itude performance 

• Longer spark plug life 

• ·Less susceptibility t~ 
damage by corona dis­

- . charge, moisture and 
. heat 

• Inherently less severe 
radio interference 

• Easier to in·stall an·d 
maintain 

DIRECTORY 459 

THE NEW 

BENDIX-SCINTILLA 
LOW TENSION IGNITION SYSTEM 
During the past twenty years, Bendix­
Scintilla * aircraft ignition equipment 
has contributed in large measure to 
the advancement of the aircraft 
industry. 

Scintilla's newest development is the 
Bendix-Scintilla Low Tension Igni­
tion System for aircraft ... one of the 
most significant steps forward in the 
history of aircraft ignition. 

* TRADE M ARK 

Pot· frtll details, 
address inquiries to 

2 _ SCINlULA MAGNETO DIVIS tON •a. .. ,4Ji$d- .BENfliX AVIATION CORPORATIO~ :C2CF .-: 
. • · '... · . 'SI~NEY', N.Y. . · · ••'•~••• ••••••·~·"".· 
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(Engine Mounts) ContiJLtted 
Lord Manufacturing Co. 
Pacific Aviation Inc. 
Rohr Aircraft Corp. 
United States Rubber Co. 

ENGINE PARTS 

Ex-Cell-O Corp. 
Fairchild Engine & Airplane Corp. 
Liberty Aircraft Products Corp. 
Thompson Products, Inc. 
United Aircraft Products , Inc. 

Cams 

Liberty Aircraft Products Corp. 
Thompson Products, Inc. 
Wyman-Gordon Co. 

Camshafts 

Thompson Products, Inc. 
Transue & Williams Steel Forging 

Corp. 
Wyman-Gordon Co. 

Crankshafts 

Liberty Aircraft Products Corp. 
Transue & Williams Steel Forging 

Corp. 
Wyman-Gordon Co. 

Pistons 

Liberty Aircraft Products Corp. 
Thompson Products, Inc. 
Wyman-Gordon Co. 

Rings 

Eaton Manufacturing Co. 
Perfect Circle Co. 
Thompson Products, Inc. 
Waldes Kohinoor, Inc. 

Valves & Valve Parts 

Eaton Manufacturing Co. 
Liberty Aircraft Products Corp. 
Thompson Products, Inc. 

EXHAUST MANIFOLDS 

Aircraft Mechanics, Inc. 
American Tube Bending Co. Inc. 

B. H . Aircraft Co., Inc . 
Meyers Aircraft Co. 
Rohr Ai1·craft Corp. 
Ryan Aeronaut ical Co. 
Sola r Aircraft Co. 

FABRICS, CLOTHS, 
TAPES 

Celanese Co. , Inc. 
Flightex Fab1-ics Inc. 
Johns-Manville 
Liberty Aircraft P rod ucts Corp. 
W. Harris Thurston, Inc. 
Uni ted States Rubber Co. 

FAIRINGS 

B. H . Aircraft Co., Inc. 

FASTENERS, NUTS, 
BOLTS, SCREWS 

& WASHERS 

Adel Precision Products Corp. 
Aircraft Screw Products Co., I nc. 
Burklyn Co. 
Camloc Fastener Corp. 
Continental Screw Co. 
Durham Aircraft Service, Inc. 
Eaton Manufacturing Co. 
Elastic Stop Nut Corp. of America 
Farmingdale All·craftsmen Manufac-

t~ring Corp. 
B. F. Goodrich Co. 
Republic Steel Corp. 
Shakeproof Inc. 
Simmonds Aerocessories, Inc. 
Solar Aircraft Co. 
Stronghold Screw Products Inc. 
Thompson Products, Inc. 
Waldes Kohinoor, Inc. 
Weatherhead Co. 

Quick Access Fasteners 

Dzus Fastener Co., Inc. 

FILTERS & STRAINERS 

United Aircraft Products, Inc. 

Air 

Aircraft Hardware Mfg. Co. 
Bendix Aviation Corp. 
Cuno Engineering Corp. 



DIRECTORY 

NEW. YORK 

take a 

~~PL~~~ 
WHEN YOU ORDER 
STAINLESS COMPONENTS 

If you have a heat problem .. • 
in jet engines, gas turbines or 
conventional radial and in-line 
engine exhaust systems ... Solar 
has the simplest practicable 
answer. Because Solar has the 
exclusive Sol-A-Die process for 
simplifying stainless steel fabri­
cation ... a time and money 
saver for yott. Write for free 
copy of "The Sol-A-Die Proc­
ess." Address 2222 Pacific 
Highway, San Diego 12. 

AIRCRAFT COMPANY 

LIBERTY 
AIRCRAFT PROPUCTS 

We are ready on request to talk over your production problems. 

Precision machine parts-tools-production machine parts to 
order--screw machine products-milling and gear cutting work 
-engine cylinders, pistons, crankcases-heat treating and car­
burizing in electric furnaces with atmospheric control-cadmium 
plating and hard chrome plating-anodizing aluminum alloy 
parts-aircraft sheet metal work-wing assemblies-tail surfaces 
-pontoons-bomb racks-complete aircraft doping and finishing 
work. 

LIBERTY AIRCRAFT PRODUCTS CORP. 
Manufacturers of Aircraft Par(s 

' 
FARMINGDALE LONG ISLAND NEW YORK 
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(Air) Continued 
Heath Co. 
John A. Roebling's Sons Co. 
Sperry Gyroscope Co. , Inc. 

Oil 

Adel Precision Products Corp . 
Aircraft Hardware Mfg. Co. 
Cuno Engineering Corp. 
Mercury Aircrq.ft I nc. 
John A. Roebling's Sons Co. 
Sperry Gyroscope Co., I nc. 

W a ter 

Aircra ft Ha rdware Mfg. Co. 
Cuno Engineering Corp. 
John A. Roebling's Sons Co. 

FINISHES, PAINTS, 
VARNISHES 

Air Associa tes Inc. 
Arco Co. 
Berry Brothers,' I nc. 
Monsanto Chemical Co., Merrimac 

Div. 
Randolph Products Co. 
Sherwin-Williams Co. 

FIRE FIGHTING 
E QUI .PMENT 

Cardox Corp. 
Fenwal, Inc. 
Walter Kidde & Co., Inc. 
Pyrene ManUfacturing Co. 
Scott Aviation Corp. 
United States R ubber Co. 

FITTINGS 

I . 
AeroqUlp Corp. 
Air Associates Inc. 
Aircraft H ardware Mfg. Co. 
Breeze Corporations, Inc. 
Commercial Plastics Co. 
Downs Smith Brass & Copper Co. Inc. 
Durham Aircraft Service, Inc. 
Farmingdale Aircraftsmen Mamtfac-

t uring Corp. 
Liberty Aircraft Products Corp. 
Parker Appliance Co. 
Tube Turns, I nc. 
Weatherhead Co. 

FLAR E S & SIGNA L S 

Kilgore Manufacturing Co. 

FLOATS, S K IIS 

Heath Co. 
Liberty Aircraft P roducts Corp. 
Mercury Aircraft Inc. 

FORGINGS 

Airchox Co. 
Aircraft Mechanics, Inc. 
Aluminum Company of America. 
Chambersburg Engineering Co. 
Dow Chemical Co. 
Evans Products Co., Sky Products Div . 
Revere Copper & Brass Inc. 
Transue & Williams Steel Forging 

Corp. 
T ube Turns, Inc. 
Weatherhead Co. 

FUEL PUMPS & 
SYSTEMS - AIRCRAFT 

Aircraft Components Corp. 
Aircraft Ha rdware Mfg. Co. 
American Bosch Corp. 
Bendix Aviation Corp. 
Chandler-Evans Corp. 
Durham Aircraft Service, Inc. 
Thompson Products, Inc. 
United Aircraft Products, Inc. 

FUEL SYSTEMS ­
AIRPORT 

Socony-Vacuum Oil Co., I nc. 

FUELS 

Intava Inc. 
Shell Oil Co., Inc. 
Sinclair R efining Co. 
Socony-Vacuum Oil Co., Inc. 
Standard Oil Co. of California 
Texas Co. 

GASKETS 

Aircraft Hardware Mfg. Co. 
American Flange & Manufacturing 

Co., Inc. 
B G Corp. 
Durham Aircraft Service, I nc. 
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"MANY HAPPY RETURNS" 
TO YOU! 

T en years may not ben. ripe old age. In fact, 
in our case, we consider it but a stage in 
actiYe, robust gro\vtb . To date, in terms 
of accom7Jlishm ent, we can point to: 

Over 70,000,000 Engine Hours on lntava Products. • 
Over $20,000,000 Spent on lntava Resea rch. 
Over $50,000,000 Invested in lntava Equipment 

throughout the World,., 

And over 3,000 airports on the worlcl's airways 
offering I nl ava I nter nat·io rwl P el:rolewn 

Service .. . based on I ntava. Pel·rolm.un Proclucts o.f 
consistent superiority mul11:n·varying Wl'iform·ity. 

T oday, l ntava serves t he air commerce of the world 
in most areas outside the U.S.- lntava service with 
Inta.va prod ucts . .. p lus the intimate knowledge 
gained in t he past 10 years of the various business 
methods and local regulations encountered abroad ... 
cuts costs and saves t ime for our airline clients. 
This may b e precisely t he kind of "happy returns" 
yot' seek . 

*This i• based or.ly on l ntava prem.imn grade Engine Oils. 

EXPERIENCE • RELIAB ILITY • S ERVI CE 
Aviation Gasolines 

Aviation Special Products 
Engine Oils & Gre a ses 
Ove rse as Airways Se rvicing 

lntava-ln All Languages-Stands for International Aviation Petroleum Service 
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(Gaskets) Co1zlinued 
Garlock Packing Co. 
B. F. Goodrich Co. 
Hewitt Rubber of Buffalo 
Johns-Manville 
United States Rubber Co. 

GAUGES 
(See also Instruments) 

Aircraft Hardware Mfg. Co. 
Bendix Aviation Corp. 
Durham Aircraft Service, Inc. 
Eclipse-Pioneer Div., Bendix Aviation 

Corp. 
Minneapolis-Honeywell Regulator Co., 

Aeronautical Div. 
Sheffield Corp. 
Simmonds Aerocessories, Inc. 
Weston Electrical Instrument Corp. 

GEARS 

Aircraft Hardware Mfg. Co. 
Fairchild Engine & Airplane Corp. 
Liberty Aircraft Products Corp. 
Steel Products Engineering Co. 
Westinghouse Electric Corp. 

GRASS SEED 

Associated Seed Growers Inc. 
0. M. Scott & Sons Co. 
F. H . Woodruff & Sons, Inc. 

GLUES & ADHESIVES 

United States Plywood Corp. 
United States Rubber Co. 

GROMMETS 

Aircraft Hardware Mfg. Co. 
Durham Aircraft Service, Inc. 
Garlock Packing Co. 
B. F. Goodrich Co. 
Heath Co. 
Schweizer Aircraft Corp. 
Stronghold Screw Products Inc. 
United States Rubber Co. 

HARDWARE 
(MISCELLANEOUS) 

Acromark Co. 
Air Associates Inc. 
Aircraft Hardware Mfg. Co. 

Burklyn Co. 
Downs Smith Brass & Copper Co. I nc. 
Durham Aircraft Service, Inc. 
Fa rmingdale Aircraftsrrien Manufac-

turing Corp. 
United Aircraft Products, Inc. 
Weatherhead Co. 

HEATERS 

Aircraft Hardware Mfg. Co. 
General Electric Co. 
Liberty Aircraft Products Corp. 
Solar Aircraft Co. 
Surface Combustion Corp. 
Young Radiator Co. 

HOISTS, CRANES, 
LIFTS, ETC. 

Pacific Aviation Inc. 

HOSE-RUBBER 
& SYNTHETIC 

Aeroquip Corp. 
Aircraft Hardware Mfg. Co. 
Durham Aircraft Service, Inc. 
B. F. Goodrich Co. 
Hewitt Rubber of Buffalo 
Resistofiex Corp. 
United States Rubber Co. 
Weatherhead Co. 

HOSE CLAMPS & 
HOSE FITTINGS 

Actus Corp. 
Aeroquip Corp. 
Air Associates Inc. 
Aircraft Hardware Mfg. Co. 
Aircraft Standard Parts Co., Inc. 
Durham Aircraft Service, Inc. 
B. F. Goodrich Co. 
Hansen Manufacturing Co. 
Hewitt Rubber of Buffalo 
Resistoflex Corp. 
Schweiz·er Aircraft Corp. 
United States Rubber Co. 
Weatherhead Co. 

HYDRAULIC CONTROLS 
& ASSEMBLIES 

Adel Precision Products Corp. 
Aeronautical Manufacturing Corp. 
Aeroquip Corp. 
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_lfd;,J,.6 ~gf1iJ,. 
~'~== 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. Fans are also used for 

are improving passenger 
comfort, holding heating 
maintenance and operat­
ing costs to a minimum. 
Standard models - give 
capacities ranging from 
15,000 to over 300,000 
Btu per hour. 
Equipped with special 
design high altitude 
spark or glow coil ig­
nition systems, J anitrol 
heaters provide quick 

pre-flight ground heating. 

The 100,000 Bt.u 
h ea ter package 
including con­
trols and blo w ­
e r!J for in:tta lla .. 
tion in DC- .~ 
c lass airplanes. 

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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(Hydraulic Controls & Assemblies) 
Continued 

Air Associates Inc. 
Aircraft H ardware Mfg. Co. 
Bendix Aviation Corp. 
Cleveland Pneumatic Tool Co. 
Durham Aircraft Service, Inc. 
Eclipse-Pioneer Div., Bendix Aviation 

Corp. 
Ex-Cell-O Corp. 
General Controls Co. 
Liberty Aircraft Products Corp. 
Pacific Aviation Inc. 
Saval Co. 
Sperry Gyroscope Co., Inc. 
Sperry Products, Inc. 
Thompson Products, Inc. 
United Aircraft Products, Inc. 
Warner Aircraft Corp. 
Weatherhead Co. 

HYDRAULIC FLUIDS 

Bell Co. Inc. 
Intava Inc. 
Shell Oil Co., Inc. 
Socony-Vacuum Oil Co., Inc. 
Standard Oil Co. of California 

INSTRUMENTS 

Aircraft 

Aircraft Hardware Mfg. Co. 
American Paulin System 
Bendix Aviation Corp. 
Durham Aircraft Service, Inc. 
General Electric Co. 
Kollsman Instrument Div. of SquareD 

Co. 
McDonnell Aircra ft Corp. Inc. 
Sperry Gyroscope Co., Inc. · 
Weems System of Navigation 
Westinghouse Electric Corp. 
Weston Electrical Instrument Corp. .. 

Engine 

Aircraft Hardware Mfg. Co. 
Bendix Aviation Corp. 
Durham Aircraft Service, Inc. 
General Electric Co. 
Kollsman Instrument Div. of Square D 

Co. 
McDonnell Aircraft Corp. Inc. 
Minneapolis-Honeywell Regulator Co., 

Aeronautical Div. 

Scott Avia tion Corp. 
Sperry Gyroscope Co. , Inc. 
Weston Electrical Instmment Corp. 

Flight 

Aircra ft Hardware Mfg. Co. 
American Paulin System 
Bendix Aviation Corp. 
Chicago Aerial Survey Co. 
Durham Aircraft Service, Inc. 
General Electric Co. 
Jardu~ Import Co. 
Kollsman Instrument Div. of SquareD 

Co. 
Minneapolis-Honeywell Regulator Co. , 

Aerona utical Div. 
Sperry Gyroscope Co., Inc. 
Weems System of Navigation 
Weston Electrical Instrument Corp. 

Ground 

American Paulin System 
Bendix Aviation Corp. 
Friez Instrument Div., Bendix Avia­

tion Corp. 
Sperry Gyroscope Co., Inc. 
Weston Electrical Instrument Corp. 

Shop 

Bendix Aviation Corp. 
Gaertner Scientific Corp. 
General Electric Co. 
Sperry Gyroscope Co., Inc. 
Westinghouse Electric Corp. 
Weston Electrical Instrument Corp. 

Testing & Measuring 

Aircraft R adio Corp. 
Bendix Aviation Corp. 
Gaertner Scientific Corp. 
General Electric Co. 
Magnaflux Corp . 
Scintilla Magneto Div., Bendix Avia-

tion Corp. 
Sheffield Corp. 
Sperry Gyroscope Co., Inc. 
Westinghouse Electric Corp. 
Weston Electrical Instrument Corp. 

INSULATING MATERIA-LS 

General Electric Co. 
Johns-Manville 
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Famous airlines select the Sperry A-12 Gyropilot 
A-J2 GYROPILOT BRINGS GREATER FLIGHT EFFICIENCY AND PASSENGER COMFORT 

• Many leading ai rlin es, in their con­
tinuing efforts to improve navigation 
under all weather cond itions . .. to 
advance schedule reliabi li ty when in-

_strumen t weather persists ... to 
increase passenge r comfort . .. have 
selected the Sperry A-1 2 Gyropilo t* 
to supplement their fli gh t personnel's 

eluding changes in altitude, bank. and 
turn. 

• As a standard accessory to the A-1 2 
Gyropilot, Sperry offers an Automatic 
Approach Control- ano th er step 
toward complete automatic flying that 
will result 111 improved schedule re­
liability. • Trade Mar k Reg. U .S . Pat. Off. 

ski ll and experience. 

• The A-12 Gyrop ilot 
gives the Captam com­
plete automatically sta­
bili zed control of his 
aircraft at all times, in-

· Sperry Gyroscope Company, Inc. 
GENERAL OFFICES: GREAT NECK, N.Y. • DIYISIDN OF SPERRY CORPORATION • The A-12 
has baM chosen by - American Airlines - American Overseas Airlines • Pen American World 
Airways· Capital Airlines- PCA • Scandinavian Airlines [Danish Airlines (DDL)-Norwe2ian 
Airlines (DHL)-Swedish Intercontinental Airlines (Sila)] • United Air Lines • Western Airlines 
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(Insulating Materials) Contitttted 
Seaman Products Div., Seaman Paper 

Co. 
United Sta tes Rubber Co. 
Westinghouse Electric Corp. 

JET & GAS TURBINE 
PARTS 

Thompson Products, J nc. 

JOINTS & COUPLINGS 

Aeroquip Corp. 
Baldwin-Duckworth Div., Chain Belt 

Co. 
Bendix Aviation Corp. 
Burklyn Co. 
Durham Aircraft Service, Inc. 
Hansen Manufacturing Co. 
Lord Manufacturing Co. 
Parker Appliance Co. 
Solar Aircraft Co. 
Thompson Products, Inc. 
United States Rubber Co. 

LANDING GEAR 

Bendix Products Div., Bendix Avia tion 
Corp. 

Mechanism 

Adel Precision Products Corp. 
Aircraft Mechanics, Inc. 
Bendix Aviation Corp. 
Cleveland Pneumatic Tool Co. 
Fairchild Engine & Airplane Corp. 
Liberty Aircraft Products Corp. 
Menasco Manufacturing Co. 
Meyers Aircraft Co. 
Pacific Aviation Inc. 
United Aircraft Products, Inc. 

Nose Wheel Assemblies 

Adel Precision Products Corp. 
Aircraft Mechanics, Inc. 
Bendix Aviation Corp. 
Cfeveland Pneumatic Tool Co. 
Firestone Aircraft Co. of Pennsylvania 
Liberty Aircraft Products Corp. 
Menasco Manufacturing Co. 
Meyers Aircraft Co. 
Pacific Aviation Inc. 
Scott Aviation Corp. 
United Aircraft Products, Inc. 

Shock Struts-Hydraulic 

Adel Precision Products Corp. 
Bendix Aviation Corp. 
Bendix Products Div., Bendix Aviation 

Corp. 
Cleveland Pneumatic Tool Co. 
E x-Cell-O Corp. 
Firestone Aircraft Co. of Pennsylvania 
Liberty Aircraft Products Corp. 
Menasco Manufacturing Co. 
Meyers Aircraft Co. 
Pacific Avia tion Inc. 
Scott Avia tion Corp. 
United Aircraft Products, Inc. 

Tail Wheel Assemblies 

Aircraft Mechanics, Inc. 
Bendix Aviation Corp. 
Cleveland Pneumatic Tool Co. 
Firestone Aircraft Co. of Pennsylvania 
Heath Co. 
Liberty Aircraft Products Corp. 
Menasco Manufacturing Co. 
Meyers Aircraft Co. 
Scott Aviation Corp. 
United Aircraft Products, Inc. 

LIFE SAVING 
EQUIP ME NT 

Bendix Aviation Corp. 
B. F. Goodrich Co. 
Walter Kidde & Co., Inc. 
Skilsaw, Inc. 
United States Rubber Co. 

LIGHTING EQUIPMENT 

Aircraft 

Aircraft Hardware Mfg. Co. 
Bendix Aviation Corp. 
Eclipse-Pioneer Div., Bendix Aviation 

Corp. 
General Electric Co. 

-Grimes Mfg. Co. 
Westinghouse Electric Corp. 

Airport 

Grimes Mfg. Co. 
Westinghouse Electric Corp. 

Shop 

Westinghouse Electric Corp. 
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: J-E ROPULSION, TURBINE DESIGNS 
, and supercharging call for a wide variety 
of many-bladed wheels to pack air and power 
into modern aircraft engines. Sue~ wheels are 
manufactured to extremely close tolerances and 
must withstand severe heat and centrifugal 
strains. Building them is a new, highly special­
ized metallurgical and engineering science. 

We have the equipment for forming .and ma­
chining the complex contours of .such wheels, 
and our engineers know how to design them for 
highest operating efficiency. 

-----.Automotive, Aircraft and lnduatrlal Paru----• 

CLEVELAND • DETROIT • .. 0.5 A.NGEI.U. • $T. ~ATHARINES, .OJnARJ~· 
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LUBRICANTS 

B G Corp. 
Intava Inc. 
Moore-E astwood & Co. 
Shell Oil Co., Inc. 
Sinclair R efining Co. 
Socony-Vacuum Oil Co., Inc. 
Standard Oil Co. of California 
Texas Co. 

MACHINE TOOLS 

Acromark Co. 
Aro Equipment Corp. 
Chambersburg Engineering Co. 
Ex-Cell-O Corp. 
Farmingdale Aircra ftsmen Ma nufac-

turing Corp. 
Sheffield Corp. 
Standard Machine Tool Co. 
Thomson Industries Inc. 
Topflight Tool Co., Inc. 
Walker-Turner Co., Inc. 

MACHINERY & 
MACHINE PARTS 

Acromark Co. 
Ex-Cell-O Corp. 
Liberty Aircraft Products Corp. 
Pacific Aviation Inc. 
Sheffield Corp. 
Skilsaw, Inc. 
Steel Products Engineering Co. 

MANIFOLDS 

American Tube Banding Co. I nc. 
B. H. Aircraft Co., Inc. 
R ohr Aircraft Corp. 
Ryan Aeronautical Co. 
Solar Aircraft Co. 

OIL SEALS 

Aircraft Hardware Mfg. Co. 
Garlock Packing Co. 
Johns-Manville 

OXYGEN EQUIPMENT, 
FLIGHT 

Aro Equipment Corp. 
Bendix Aviation Corp. 
Chicago Metal Hose Corp. 
Durham Aircraft Service, Inc. 

E clipse-Pioneer Div., Bendix Aviation 
Corp. 

Walter Kidde & Co., Inc. 
Scott Aviation Corp. 

PANELS 

Acromark Co. 
Bendix Aviation Corp. 
Eclipse-Pioneer Div., Bendix Avia t.ion 

Corp. 
Fa rmingdale Aircra flsmeo Manufac-

turing Corp. 
Schweizer Aircraft Corp. 
United States P lywood Corp. 
Westinghouse Electric Corp. 

PARACHUTE PARTS 
AND HARDWARE 

Airchox Co. 
Bendix Aviation Corp. 
Irving Air Chute Co., Inc. 
Pioneer Parachute Co. Inc. 

PARACHUTES 

Airchox Co. 
Irving Air Chute Co., Inc. 
Pioneer Pa rachute Co. Inc. 

PLASTIC-S 

American Cyanamid Co., Plastics D iv. 
Celanese Plastics Corp . 
Commercial Plastics Co. 
E . I. du Pont de Nemours & Co., Inc. 
Formica Insulation Co. 
General Electr ic Co. 
Heath Co. 
Scintilla Magneto Div. , Bendix Avia­

tion Corp. 
Vlestinghouse Electric Corp. 

·pRIMERS (ENGINE) 

Aircraft Hardware Mfg. Co. 
Chandler-Evans Corp . 
Parker Appliance Co. 

PROPELLER PARTS 

Aeroproducts Div., General Motors 
Corp. 

Aircraft Components Corp. 
Aro Equipment Corp. 
B. H. Aircraft Co., Inc. 
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DIMPLING 
TOOLS 

• 

SINCLAIR 

AIRCRAFT 
DIMPLE HIGH STRESSED 

ALUMINUM & MAGNESIUM 
SHEET METALS 

Forms dimples free of cracks- with 
corners clean and sharp. Built to 
your individual specifications! 

• 
Aircraft Tool Division 

TOPFLIGHT 
TOOL CO., INC. 
HUBER BLDG. - YORK, PA. 

Oils & Greases 

* 
SINCLAIR 

REFINING COMPANY 
630 FIFTH AVENUE 
NEW YORK 20, N.Y. 

PROPELLERS • GOVERNORS • BLADES 
' ENGINE ACCESSORIES 

O verhaul Parts for Propellers and Accessories 
~ 

LARGE STOCKS ON HAND 

We Invite Your Inquiries 

~ PHONE- WIRE,- WRITE TODAY ~ 

AIRCRAFT COMPONENTS CORPORATION 
Authorized Agent for War Assets Administration 

602 MONTGOMERY ST. ALEXANDRIA, VA., U.S.A. 
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(Propeller Parts) Contimted 
Ex-Cell-O Gorp. 
Flottorp Mfg. Co. 
B. F. Goodrich Co. 
Hartzell Propeller Co. 
Koppers Co., Inc., Aeromatic Propeller 

Dept. 
Moore-Eastwood & Co. 
Republic Aircraft Products Div., The 

Aviation Corp. 
Steel Products Engineering Co. 
Thompson Products, Inc. 
Wyman-Gordon Co. 

PROPELLERS 

Aeroproducts Div., General Motors 
Corp. . 

Aircraft Components Corp. 
Beech Aircraft Corp. 
Curtiss-Wright Corp., Propeller Div. 
Flottorp Mfg. Co. 
Hamilton Standard Propellers Div., 

United Aircraft Corp. 
Hartzell Propeller Co. 
Koppers Co., Inc., Aeromatic Propeller 

Dept. 
McCauley Corp. 
Republic Aircraft Products Div., The 

Aviation Corp. 
Thomson Industries Inc. 
Wyman-Gordon Co. 

PULLEYS AND 
FAIRLEADS 

Aircraft Hardware Mfg. Co . 
. Durham Aircraft Service, Inc. 

Farmingdale Aircraftsmen Manufac-
turing Corp. 

Formica Insulation Co. 
Scott Aviation Corp. 
Westinghouse Electric Corp. 

PUMPS 

Adel Precision Products Corp. 
Aircraft Components Corp. 
Aircraft Hardware Mfg. Co. 
Aro Equipment Corp. 
Bendix Aviation Corp. 
Chandler-Evans Corp. 
Durham Aircraft Service, Inc. 
Eclipse-P10neer Div., Bendix Aviation 

Corp. 
Liberty Aircraft Products Corp. 
Pacific Aviation Inc. 

Scintilla Magneto Div., Bendix Avia­
tion Corp. 

Sperry Gyroscope Co., I nc. 
United Aircraft Products, I nc. 

RADIATORS 

Clifford Mamtfacturing Co. 
G & 0 Manufacturing Co. 
Standard Machine Tool Co. 
United Aircraft Products, I nc. 
Young Radiator Co. 

RADIO ACCESSORIES 
& EQUIPMENT 

Air Associates Inc. 
Airadio, Inc. 
Bendix Aviation Corp. 
Bendix Radio Div., Bendix Aviation 

Corp. 
Chicago Metal Hose Corp. 
Collins Radio Co. 
Communications Co., Inc. 
Doolittle Radio Inc. 
General Electric Co. 
Harvey Radio Laboratories , Inc. 
Heath Co. 
Lord Manufacturing Co. 
Permofl.ux Corp. 
Philco Corp. 
Sperry Gyroscope Co., Inc. 
Western Electric Co. , Inc., Radio Div. 
Westinghouse Electric Corp. 

RADIO COMPASSES 

Bendix Aviation Corp. 
Bendix Radio Div., Bendix Aviation 

Corp. 
Collins R adio Co. 
Fairchild Camera & Instrument Corp. 
Sperry Gyroscope Co., Inc. 
Western Electrical Instrument Corp. 

RADIOS 

Air Associates Inc. 
Airadio, Inc. 
Aircraft Radio Corp. 
Bendix Aviation Corp. 
Bendix Radio Div., Bendix Aviation 

Corp. 
Collins Radio Co. 
General Electric Co. 
Hallicrafters Co. 
Heath Co. 



DIRECTORY 473 

* MOORE 

EASTWOOD & CO. 

DAYTON OHIO 

Manufacturers of Airplane 

Parts, Especially Armament 

Equipment for Past 22 

Years- Contractors for 

Army, Navy, and Leading 

Airplane Companies. 

* 

Mobilgas 
AIRCRAFT 

with FLYING 
HORSEPOWER 

More Power 
for America's Wings 

SOCONY-VACUUM OIL CO. , INC. 
26 Broadway, New York 4, N.Y. 
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(Radios) Continued 
Philco Corp. 
Western Electric Co., Inc., Radio Div. 
Westinghouse Electric Corp. 

RIVETS 

Aircraft Hardware Mfg. Co. 
Aluminum Company of America 
Downs Smith Brass & Copper Co. Inc. 
Durham Aircraft Service, Inc. 
Stronghold Screw Products Inc. 

SAFETY BELTS 

Air Associates Inc. 
Airchox Co. 
Aircraft Hardware Mfg. Co. 
B. F. Goodrich Co. 

SEATS 

Aircraft Mechanics, Inc. 
Evans Products Co., Sky Products Div. 
Schweizer Aircraft Corp. 
United States Rubber Co. 
Weber Showcase & Fixture Co., Inc., 

Aircraft Div. 

SHIELDING 
(RADIO & IGNITION) 

Air Associates Inc. 
Aircraft Hardware Mfg. Co. 
B G Corp. 
Belden Manufacturing Co. 
Bendix Aviation Corp. 
Breeze Corporations, Inc. 
Chicago Metal Hose Corp. 
Durham Aircraft Service, Inc. 
General Electric Co. 
Scintilla Magneto Div. , Bendix Avia­

tion Corp. 

SHOCK ABSORBERS 

Adel Precision Products Corp. 
Bendix Aviation Corp. 1 

Cleveland Pneumatic Tool Co. 
Lord Manufacturing Co. 
Pacific Aviation Inc. 
Scott Aviation Corp. 

SHOP EQUIPMENT 

Aircraft Screw Products Co., Inc. 
Aro Equipment Corp. 

Burklyn Co. 
Sheffield Corp. 
Skilsaw, Inc. 

SPARK PLUGS 

Aircraft Components Corp. 
Aircraft Hardware Mfg. Co. 
R G Corp. 
Bendix Aviation Corp. 
Champion Spark Plug Co. 
Durham Aircraft Service, Inc. 
Scinii.lla Magneto Div., Bendix Avia-

t ion Corp. -
Simmonds Aerocessories, Inc. 

SPRINGS 

Downs Smith Brass & Copper Co. Inc. 
Eaton Manufacturing Co. 

STAMPINGS 

Acromark Co. 
Adel Precision Products Corp. 
B. H. Aircraft Co., Inc. 
D9wns Smith Brass & Copper Co. Inc. 
Eaton Manufacturing Co. 
Farmingdale Aircraftsmen Manufac-

turing Corp. 
Liberty Aircraft Products Corp. 
Republic Steel Corp. 
Revere Copper & Brass Inc. 
Ryan Aeronautical Co. 
Stronghold Screw Products Inc. 
Transue & Williams Steel Forging 

Corp. 
Weatherhead Co. 

STANDS (ENGINE, 
PROPELLER, 
SERVICING) 

Aircraft Mechanics, Inc. 
Liberty Aircraft Products Corp. 
United Aircraft Products, Inc. 
Whiting Corp. 

STARTERS 

Aircraft Components Corp. 
Bendix Aviation Corp. 
Breeze Corporations, Inc. 
Eclipse-Pioneer Div., Bendix Aviation 

Corp. 
Westinghouse Electric Corp. 
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WHEN YO U REC O NDIT ION AIRCRAFT ••• 

~~GENUINE 

RL·35 
ASSEMBLY 

[ 
""""''of ] 

111M Rl-35--sA 
wb-Gner~~.biZet 

for DOUGLAS DC-4 ( C-54) for LOCKHUD .. CONSTULAliON" 
U~g Prgtt & Whlln•y R-2000 S.ri.-s Eng;,.,., U~g Wrioht R-3330 A & a S.. ti11 Englnu 

For CURTISS CW-20 ( C-46) 
FAIRCHILD " PA CKfr' ( C-82 ) 
MARTIN 202 
DOUGLAS DC· 6 { C-112 ) 

MR-36 and MR- 36F 
ASSEMBLIES 

[ 

c~wtoof ~ 
,;~ MII·3 6 -SA ~ MR·l6f-SA 

ll.lb-ouembfies 

U1lng Pratt&. Whitney R-2800 A & & Seriea Enginu, UIO MR:· 3 6 
Prall & Whihley R-2800 C Serie1 Engines, us• MR-36f 

LORD 
ENGINE MOUNTINGS 

FOR DC·3 

P & W 1830 Serle t II Wright 1820 Stri u 
O VOAtii'J' l' o n O..O..,ity l'ott 
l'u Pto .. .e N-b•r l'•t ,..,.. N..ber 

8 J1202 · 1 I H.SOU-3 
16 J 1719-1 11 SK192S·1 
32 SK1292-1 36 5K1292 · 2 

N ew Lord Service & Maintenance Manual coorains valuable information on 

maintenance problems, suggestions fot· increasing service li fe, and parrs lists. 

Write fo~ your copy . 

• 
LORD MANUFACTURING COMPANY ERIE, PA: 

fllLO OPfiCIS { 
New York, N.Y. Detro it, Mich. Wosh lnglo n, D. C. Ch icago, Ill. lutbonlc,. Cal. 

/ 
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SUBASSEMBLIES 

Aircraft Mechanics, J nc. 
B. H. Aircraft Co., Inc. 
Liberty Aircraft Products Corp. 
Moore-Eastwood & Co. 
Schweizer Aircraft Corp. 

SUPERCHARGERS 

Cab in 

Fairchild Engine & Airplane Corp. 
General Electric Co. 
Stratos Corp. 

Engine 

Fairchild Engine & Airplane Corp. 
General Electric Co. 

TANKS 

B. H. Aircraft Co., Inc. 
Downs Smith Brass & Copper Co. Inc. 
B. F. Goodrich Co. 
Mercury Aircraft Inc. 
United States Rubber Co. 

TESTING & INSPECTION 
EQUIPMENT 

Aeroquip Corp. 
B G Corp. 
Bendix Aviation Corp. 
Communications Co., Inc. 
Hartzell Propeller Co. 
Magnaflux Corp. 
Scintilla Magneto Div., Bendix Avia-

tion Corp. 
Sheffield Corp. 
Sperry Gyroscope Co., Inc. 
Sperry Products, Inc. 
Western Electrical Instrument Corp. 

TIRES & TUBES 

B. F. Goodrich Co. 
Scott Aviation Corp. 
United States Rubber Co. 

TOOLS 

Acromark Co. 
Aircraft }Iardware Mfg. Co. 
Aircraft Screw Products Co., Inc. 
Aro Equipment Corp. 

B G Corp. 
Burklyn Co. 
E x-Cell-O Corp. 
Moore-Eastwood & Co. 
Schweizer Aircraft Corp . 
Skilsaw, Inc. 
Topflight T ool Co., Inc. 
United Aircraft Products, I nc. 
Utica Drop Forge & T ool Co. 
Wales-Strippit Corp. 
Walker-Turner Co., I nc. 

TRAINING DEVICES 

Jam Handy Organizat ion 
Link Aviation, Inc. 
Weems System of Navigation 

TUBE BENDING 

Aircraft Mechanics, Inc. 
American Tube Bending Co. Inc. 
Bendix Avia tion Corp. 
Meyers Aircraft Co. 
Ohio Seamless Tube Co. 
Parker Appliance Co. 
Rohr Aircraft Corp. 
Schweizer Aircraft Corp. 
Weatherhead Co. 

TUBING 

Aircraft Hardware Mfg. Co. 
Breeze Corpora tions, Inc. 
Carpenter Steel Co. 
Chicago Metal Hose Corp. 
Downs Smith Brass & Copper Co. I nc. 
Federal Metal Hose Corp. 
Glohe Steel Tubes Co. 
Johns-Manville 
Ohio Seamless Tube Co. 
Republic Steel Corp. 
Revere Copper & Brass Inc. 
Summerill Tubing Co. 
Superior Tube Co. 
Timken Roller Bearing Co. 
United States Rubber Co. 
Weatherhead Co. 

TURRETS & PARTS 

General Electric Co. 
Liberty Aircraft Products Corp. 
Pacific Aviation Inc. 
Sperry Gyroscope Co., Inc. 
Steel Products Engineering Co. 
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These 
fp!portont 

AIRCRAFT ENGINEERING AIDS 

can be yours for the asking 

Many leading aircraft 
neers everywhere are finding "The 
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 

TIMR EN ENGINEERING 

JOURNAl. 

Aircra fr Sc:dion 

Tttt Tt Ml£ tf J OLlla IUSl rtU CO P.L'U 
. .. ~.L I. 

Sectional view of the 
Timken Bearing used 
on propeller blades. 

477 

THE TIMKEN ROLLER BEARING COMPANY, CANTON 6, OHIO 



478 DIRECTORY 

UNIFORMS WELDING EQUIPMENT 

Russell Uniform Co. 

VALVES (CONTROL) 

Adel Precision Products Corp. 
Aeronautical Manufacturing Corp. 
Air Associates Inc. 
Aircraft Hardware Mfg. Co. 
Durham Aircraft Service, Inc. 
Eclipse-Pioneer Div., Bend ix Aviation 

Corp. 
Ex-Cell-O Corp. 
Liberty Aircraft P roducts Corp. 
Minneapolis-Honeywell R egu1ator Co. , 

Aeronautical Div. 
Pacific Aviation Inc. 
Parker Appliance Co. 
Saval Co. 
Scott Aviation Corp. 
United Aircraft Products, Inc. 
Weatherhead Co. 
Young Radiator Co. 

VENTILATING & AIR 
CONDITIONING 

EQUIPMENT 

Chicago Metal Hose Corp. 
Fairchild Engine & Airplane Corp. 
Saval Co. 
Surface Combustion Corp. 
Westinghouse Electric Corp. 
Young R adiator Co. 

VIBRATION DAMPERS 

Adel Precision Products Corp. 
Aircraft Hardware Mfg. Co. 
Burklyn Co. 
Chicago Metal Hose Corp. 
Cleveland Pneumatic Tool Co. 
B. F . Goodrich Co. 
Lord Manufacturing Co. 
Robinson Aviation, Inc. 
United States Rubber Co. 

Belden Manufacturir g Co. 
General Electric Co. 
Krembs & Co. 
Taylor-Winfield Corp. 
I•Vestinghouse E lectric Corp. 

WHEELS 

Bend ix Aviation orp. 
Bendix Products Div. , Bend ix Avmtion 

Corp. 
Fire tone Aircraft o. of P nnsylvan io 
B. F. Goodrich Co. 
Schweizer Aircraft Corp. 
Scott Avia tion Corp. 

WINDSHIELD WIPERS 

Aircra ft H ardware Mfg. Co. 

W ·I R E & CAB L E ­
ELECTRICAL 

Aircraft Hardware Mfg. Co. 
Belden Manufacturing Co. 
Boston Insulated Wire & Cable Co. 
Crescent Insula ted Wire & Cable Co. 
Durham Aircraft Service, Inc. 
General Electric Co. 
John A. Roebling's Sons Co. 
Skilsaw, Inc. 
United States Rubber Co. 
Willard Storage Battery Co. 

WIRE & CABLE­
MECHANICAL & 

FLEXIBLE SHAFTS 

Aircraft Hardware Mfg. Co. 
Arens Controls, Inc. 
Breeze Corporations, Inc. 
Downs Smith Brass & Copper Co. Inc. 
Durham Aircraft Service, Inc. 
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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 and Power Cable 

C R .E S C E N T t~ 
WIRE AND CABLED 

"AIENBtll• 

CRESCENT INSULATED WIRE & CABLE CO. 
TRENTON, N. J. 



ALPHABETICAL DIRECTORY 
OF EQUIPMENT MANUFACTURERS 

AND · SUPPLIERS OF BASIC 
MATERIALS AND FABRICATIONS 

A 

THE ACROMARK CO. , 
9-13 Morrell St. , Elizabe th 4, N. J. 

PERSONNEL: H. 0. Bates , Owner & Adv. Mgr.; 
W. A. Heine,!Gen. Mgr.j H. Karstei?, Sales 
Mgr.; D. M. Shilo, Pur. D1r. ; W . A. Heme, Jr., 
Pers. Dir._&,Chief.Engr. 

THE ACTUS CORP., 
10-16 N. Bleeker St. , Mt. Vernon, N. Y. 

PERSONNEL: C. W. Prochaska, Pres .; H. 
McCahan, V. Pres.; H. McCarthy, Secy. & 
Treas. 

ADEL PRECISION PRODUCTS CORP., 
10888 Van Owen St., Burbank, Calif. 

PERSONNEL: C. E. Stryker, "Pres.; G. S. _Gilles­
pie, V. Pres. & Treas.; L. G. Gross, Secy., D. A. 
Schlosser, Prod. Mgr.; E. J . Towey, Sales Mgr. ; 
R. A. Stu.mm, Pur. Dir.; C. Guellow, Pers. 
Dir.; J , W. Kelly, Chief Engr. 

AERONAUTICAL MANUFACTURING 
CORP., 
378 Fourth St., Niagara Falls, N. Y. 

PERSONNEL: A. M. Patterson, Jr., Pres. & 
Chief Engr.; G. C. Butler, V. Pres., Gen. Mgr. 
& Sales Mgr.; A. K. Sawyer, Secy.; M. T. 
Patterson, Treas.; D. Yorke, Prod. Mgr.; H . 
Schreiber, Pur. Dir.; N. J. MacDonald, Pers. 
Dir. 

AEROPRODUCTS DIV. , GENERAL MO­
TORS CORP., 
Municipal Airport, Dayton 1, 0. 

PERSONNEL: W . J , Blanchard, Gen. Mgr.; F. E. 
Lehmar:_t. Sales & Service Mgr:; W. E. Krietzer, 
Pur. D1r.; R. Daly, Pers. D1r.; R. E. Gould, 
Chief Engr. 

AEROQUIP CORP., 
300 S. East Ave., Jackson, Mich. 

PERSONNEL: D . T. McKone, Pres.; P. F . Hurst, 
Exec. V. Pres.; F. W. Corwin, Secy. & Treas. ; 
D . W. Main, P rod. Mgr.; H. Bonninghausen, 
Pur. Dir.; D. Draper, Pers. Dir.; B . A. Main, 
Chief Engr. 

AGAWAM AIRCRAFT PRODUCTS, INC., 
Sag Harbor, Long Island, N. Y. 

PERSONNEL: A. P. Loening, Pres. & Gen. Mgr. ; 
G. A. Dippel, Prod. Mgr.; A. M. Butts, Pur. 
Dir. 

AIR ASSOCIATES INC., Teterboro, N. J. 
PERSONNEL: K. MacGrath, Pres.; R. B . Kenty, 
V. Pres.; G. S. Kleverstrom, Secy. & Treas .; 
S. Harzfeld, Sales Mgr.; R. Carter, Pur. Dir.; 
C. G. Evans, Pers. Dir. 

AIRADIO, INC., Melrose Ave. & Barry Pl., 
Stamford, Conn. 

PERSONNEL: J. B. Cobrai.n, Pres. & Treas.; 
J. E. Sullivan, V. Pres. & Gen. Mgr.; E. C. 
Timmermann, Secy.; W. L. Gustavson, Comm. 
Mgr.; A. E. Callum, Pur. Dir. 

AIRCHOX CO., 
8 S. Michigan Ave., Chicago 3, Ul. 

PERSONNEL: E . A . Joyce, Pres. & Treas.; G. L. 
Chapman, V. Pres.; L. M. Lewis, Secy.; J. J, 
Maskey, Chief Engr. 

AIRCRAFT COMPONENTS CORP., 
602 Montgomery St., Alexandria, Vn. 

PERSONNEL: J .P. Kurtz, Pres. & Treas.; W. J , 
Cunningham, V. Pres. & Secy.; G. D. Seigle, 
Sales Mgr.; P. R . Armstrong, Pur. Dir.; L. L. 
Ryan, Chief Engr. 

AIRCRAFT HARDWARE MANUFACTUR­
ING CO., 
1381 Lafayette Ave. , New York 59, N. Y. 

PERSONNEL: 0. Mazzei, Pres. ; E . Mazzei, V . 
Pres.; S. Mazzei, Secy. & Treas.; R . Kovats, 
Asst. Gen. Mgr.; L. Sammartino, Prod. Mgr.; 
G, Thurkett l~ . Sales M(lr.; E. Kinsky, Pur. 
D1r.; E. Gordm, Pers. D1r. 

AIRCRAFT MECHAmcs, INC., 
Colorado _Springs, Colo. 

PERSONN EL: P. W . Nichols, Pres.; M.A. Obl­
ander, Secy. & Treas. ; I. W. Pike, Gen. Mgr.; 
F . E. Wager, Prod. Mgr.; W. F. Walker, Sales 
Mgr.; G. C. Woodard, Pur. Dir.; J. C. Lennox, 
P ers. Dir.; R. P. R a ins, Pub. Dir. & Adv. 
Mgr. ; W. H. Hudson, Chief Engr. 

AIRCRAFT RADIO CORP., Boonton, N. J , 
P ERSONNEL: L. M. Hull, Pres.; F. H. Drake, 
V. Pres. & Chief Engr.; N. Sundstrom, Prod . 
Mgr.; K. C. Black, Sales Mgr. 

AIRCRAFT SCREW PRODUCTS CO., INC., 
47-23 35th St., Long Island City 1, N.Y. 

PERSONNEL: B. Sack, Pres. & Gen. Mgr.; 
H. W. Cram, V. Pres. & Sales Mgr.; A. L . 
Salkin, Secy.; C. L. Huisking, Jr., Treas.; E. !'A · 
Lang, Prod. Mgr.; H. J . Wngley, Pur. D1r.; 
J. J. Sack, Pers. Dir.; C. G. Thoma, Pub. Dir. 
& Adv. Mgr.; J. 0. Forster, Chief Engr. 

AIRCRAFT STANDARD PARTS CO. , INC., 
1711 19th Ave., Rockford, Ill. 

PERSONNEL: P. M. Stephenson, Pres. & Gen. 
Mgr.; J. F. Lucas, V. Pres.;_ H. ]. Dwyer, 
Secy.; F. G. Shupp, Treas. ; J. ~.,;.Andrew, Sales 
Mgr. & A~v. Mgr. 

AL-FIN CORP., Farmingdale, N. Y. 
PERSONNEL: J, C. Ward, Jr., Pres.; G. F. 
Chapline, Gen. Mgr.; M. V. Little, Contracts 
Dir. 
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STANDARD 
AIRCRAFT EQUIPMENT 

COMPANY 
Distributors - Accessories - Instruments 

Scintilla Magnetos 

B G Spark Plugs 

Stromberg Carburetors 

Kollsman Instruments 

Eclipse Products 

Pioneer Instruments 

Sperry Instruments 

Complete overhaul facilities 

STANDARD AIRCRAFT EQUIPMENT CO. 
Roosevelt Field, Mineola, N. Y. 
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ALLISON DIV. , GENERAL MOTORS CORP., 
Indianapolis, Ind. 

P ERSONNEL: E. B . Newi ll. Gen. 1g r.; W. G . 
Gu thrie P rod. Mgr.: R. C . Colt, Sales Mgr.; 
R . E . S~tt le . Pur. D ir.; K . H . Hoffman, P crs. 
Dir.; R. C . Fleming, Pub. Dir .; W . . C . Gage , 
Av iation Sales M gr.; R. M . Hazen, C h tef En gr.; 
D . R . Berlin, Dir. of Ins ta ll a tion Engrg . 

ALUMINUM COMPANY OF AMERICA , 
801 Gulf Bldg., Pittsburgh 19, P a. 

ALUMINUM INDUSTRIES, INC., 
2438 Beekma n St., Cincinnati 25, 0 . 

P ERSONNEL: H . L. H a ter, Pres. & Gen . l\l g r. ; 
M . E. Beckmann, V. P res .; R . T. Meske r. 
Secy.; F. X. Karle, T reas. ; ·. Ju ng , Prod. 
M gr.; R. G. T esse ndorf, Sa les Ml(r.: E. F. 
Eckerle , Pur. Dir.: D. Lus tenbcrger , Pers. Dir. : 
B . V. Keller, Adv. Mg r. ; W. Klaycr, Chi ef 
En gr. 

AMERICAN BOSCH CORP. , 
3664 Main St., Springfield 7, M ass. 

PERSONNEL: D. P. H ess , Pres.; F. N . Perry, 
V. Pres .-Sales; J . R. Holden, Secy. & Treas.; 
W . W. Baker, Prod. Mgr.; F. Ma ie r , Mgr. , 
Order Contract Div.; F . J. Mackey, Mgr .. 
Service Sales Div. ; W. T. Barton , Pur. Dir.; 
H . j . McCormack, Pe rs . Dir.; R . J. Alden, 
Pub. Dir. & Adv. Mgr.; B. L eeffi cr, Chief Engr. 

AMERICAN CYANAMID CO., PLASTICS 
DIV., 30 Rockefell er Pla za, New York 
20, N . Y. 

P ERSONNEL: W. H . MacHalc, Adv. Mgr., 
Plastics Div. 

AMERICAN FLANGE & MANUFACTUR­
ING CO., INC., 30 Rockefeller Plaza , 
New York 20, N . Y. 

P ERSONNEL: R . L . Parish, Pres.; F . W. Sample, 
V. Pres . ; J . Myers, Secy. & Ge n . Mgr. 

AMERICAN HARD RUBBER CO., 
11 Mercer St. , New York 13, N. Y. 

PERSONNEL : F. D . H endrickson, Pres. ; A. V. 
Bristol , V. P res. & Treas.; R. H arry, Secy. ; 
G. B. Glaenzer. Sales Ivl gr . ; A. P. House , Pur. 
Agt. 

AMERICAN PAULIN SYSTEM, 
1847 S. Flower St., Los Angeles 15, Calif. 

PERSONNEL: A. F . Munter, Pres. & Gen. Mgr.; 
H. A. Munter, V. Pres.; C. J . Petrov ich, Secy.; 
J. Prust , Prod. Mgr. 

AMERICAN TUBE BENDING CO. INC., 
5 Lawrence St., New Haven 11, Conn. 

PERSONNEl.: H. W. J ones, Jr., Pres ., Treas. & 
Gen . Mgr.; F. B. Kingsbury, V. Pres. , Sales 
Mgr. & Adv. M gr. ; E. L. Wulf, Secy. ; D . F. 
Bradley, Prod. Mgr. ; A. F . Cewe, Pur. Dir.; 
R. H . H anabury, Pers. Dir.; E . Shove, Chief 
En gr. 

THE ARCO CO., 
7301 Bessem er Ave., Cleveland 4, 0 . 
7 45 E. 59th St., Los Angeles 1, Calif. 

P ERSONNEL: H . E. Wise, Pres. ; P. L. Hexter , 
V . Pres.; E. Spoerry, Jr., Secy. & Treas.; C . R. 
H osken, Prod. Mgr. ; J . J. C la rke, Adv. M gr. 

ARENS CONTROLS , INC., 
2253 S. Halsted St., Chicago 8, Ill . 

PERSONNEL: C. Norton, Pres.; P . Hooker, V. 
Pres. & Sales Mgr. 

THE ARO EQUIPMENT CORP., 
Ente rpri se & Trevitt S ts. , Bryan , 0. 

P ERSO"" EJ. : J. _c. Markey. ;res. :]. E: Allen . 
Exec. V . Pres . . L. L. H a" k , Treas. , C. E. 
Ihrie, Ad v. Mgr. 

ASSOCIATED SEED GROWERS INC., 
New Haven 2, Conn. 

AUTOGROOM CO. , INC., 
68-02 38th Ave. , Woodside, N. Y. 

PER ON:--IE L: M. Devitt, Pres .; R. C . Wolke, 
Secy. & T rcas. 

B 

THE B G CORP. , 
136 W. 52nd St. , New York 19, N. Y. 

Pr:RSONNE L: R . Goldsm ith, Pres. & Treas.; 
L. L . Goldsmith, V. Pres.; T. S. Mack, Secy. ; 
K. S. Lindsay , Sales M gr.; M. Miller, Pur. Dir. 

B . H. AIRCRAFT CO., INC., 
27-01 Bridge Plaza N., Long Island City, 
N.Y. 

PE RSONNEl. : · S. J . Bau m, Pres.; S. A. Baum , 
V. Pres.; D . F. Baum, V. Pres . & Secy.; E. F. 
Devoy, T reas.; G . A. Schwobel, Prod . Mgr. 

BALDWIN- DUCKWORTH DIV., CHAIN 
BELT CO., 332 Plainfield St. , Spring­
field 2, Mass. 

PERSONNE L: J . C. Merwin , Pres.; B . Welser, 
V. Pres. ; G. D . Gilbert, Secy. & Mgr. , BID 
Div.; G. M. D yke,. Treas. ; E . M . Rhodes, 
Sales Mgr. , B/D Dtv.; F. G. Syburg, P u r . 
Dir.; D. W. Day, P ers. Dir.; W . B . Marsha ll, 
Sa les Promotion M gr.; G . H. Pfeifer, Adv. Mgr. 

BEECH AIRCRAFT CORP., Wichita, Kins. 
P ERSONNEL: W. H. Beech, Pres.; J. P. Gaty, 
V. Pres. & Gen. Mgr.; T . A. Wells, V. Pres. 
& Ch ief Engr.; R . K. Beech, V. Pres.-Procure­
ment; F . E. Hedrick, V. Pres. & Coordinator; 
0. A. Beech, Secy. & Treas.; W : S . P aul, Prod. 
Mgr. ; 0 . B. Callan, Acting Sales Mgr.; W. E . 
Blazier , Pers. Dir.; W . H. Kelly, Pub. Rei. Dir. 
& Adv. Mgr. ; L . L. Pechin , Factory Supt. 

BELDEN MANUFACTURING CO., 
P . 0. Box 5070A, Chicago 80. lll. 

P ERSONNEL: W . J acobs; Pres.; H. W. Clough, 
V. Pres.; J. C. Belden, J r ., Secy.; A. L . Wanner, 
Treas.; G . L angford , Prod. Mg r.; H . A. Neil, 
Sales Mgr., Industrial Div.; L. A. Thayer, 
Sales Mgr ., Merch andise Div.; W . A. Sandy, 
Pur. Dir. ; E. Stanton, Jr. , Adv. Mgr., Indus­
tria l Div.; R. G. Wise, Adv. Mgr., Merchan­
dise Div.; H. H. Wermine, Chief Engr. 

THE BELL CO. INC., 
411-15 N . Wolcott, Chicago, Dl. 

BENDIX AVIATION CORP., 
Fisher Bldg. , Detroit 2, Mich. 

PERSONNEL: M. P. Ferguson, Pres.; R . T . 
Hurley, V . Pres .; C . Marcus, V. Pres. -Engrg. ; 
R. P. L ansing , P. Nicholls , V. Pres. & Group 
Executives; A. A. Kucher, V. Pres. & Dir. 
Research Laboratories ; M.A. Heidt, V . Pres.­
Ind. Rei. ; L. A. Hyland, V. Pres. & Exec. 
Engr . ; H. A. Gassner, Secy. ; W. H. Houghton, 
Treas.; C. Hummel, Compt.; W. A. Mara, 
Dir. Adv. & Pub. 



Blended to suit 
your particular 

conditions. 

DIRE:CT R 4 3 

.h. • CONTROLS 
I g FOR AIRCRAFT 

hi g Engine Tomperature, 
• Electro-Magnotic 

and Hydraul ic Controls (2·, 3-
and -4-Way Valves) will oper­
ate in any position, regordlo.., 
of acceleration or change of 
motion. H i-G valves are un· 
affected by vibration. Their 
lightness, compaclnoss and 
small size save weight, space TYPE AV-1 

and materials. Used lor engine priming, anti-Icing, 
oil dilution, cabin heating, propeller lootherlng, 
wing Rap and other aircraft functions . Write lor 
new Catalog 52C. 

Manufacturers of Automatic Pressure, 
Temperature anc/ Flow Controls 

GENERAL ~CONTROLS 
801 ALLEN A VENUE, GLENDALE 1, CALIF. 
FACTORY BRANCHES: Philod elphio, Atlonto, 
Boston, Chicogo, Konsos City, New York, Dollos, 
Denve r, Detroit, Cleveland~ Houston, Son Fran-

cisco, Seattle, Pittsburgh 
DISTRIBUTORS IN PRINCIPAL CITIES 

AS IMPORTANT 
AS THE WEATHER! 

The first step to getting the turf that 
makes for smooth take-offs and steady 
landings is a study of local conditions. 
Consult us, without charge, on the mix­
ture best suited for you. 

ASGROW SEEDS 
Auociated Seed Growers, Inc., New Haven 2, Conn. 

, 



DIRECTORY 

BENDIX PRODUCTS DIV., 
South Bend 20, Ind. 

G. E. Stoll, Asst. Gen. Mgr.; R. C. Allen, Sales 
Mgr.-Automotive Garbs; J. R. Cautle}', Sa les 
Mgr.-Aircraft Landing_ Gear; T. A. Kreuser, 
Service Sales Mgr.; C. D. Manhart, Sales Mgr.­
Aircraft Garbs.; G. E. Berinf!Cr, Chief Engr.­
Shock Struts ; W. H . Dubo1s, Chief Engr.­
Aircraft Wheels & Brakes; B. E . House, Chief 
Engr.-Automotive Brake; F. V. Kuzmitz, Chief 
Engr.-Jet Controls; J. T. Marshall, Chief 
Engr.-bir. Fuellnject1on; G. W. Pontius, Ill , 
Chief Engr.-New Devices ; E. B. Sturges, Chief 
Engr.-Bendix-Weiss Joints; H. G. Tarter, Chief 
Engr.-Aircraft Garbs.; T . H. Thomas, Chief 
Engr.-B. K. Vacuum Devices; E. 0. Wirth, 
Chief Engr.-Automotive Garbs. 

BENDIX RADIO DIV., 
Baltimore 4 , Md. 

W. P . Hilliard, Gen. Mgr.; J. W. Hammond, 
Gen. Sales Mgr.; R. L . Dame!, Aviation Sales 
Mgr.; J. M. Sitton, Pub. Rei . Dir., Pub. Dir. & 
Adv. Mgr. 

BERRY BROTHERS, INC., 
211 Lieb St., Detroit 7, Mich. 

PERSONNEL: A. Kiernan, Pres.; F. W. Dett­
linger, Sales Mgr.; H. Dedenbach , Pur. Dir. 

BOSTON INSULATED WIRE & CABLE CO., 
Boston, Mass. 

BREEZE CORPORATIONS, INC. , 
41 S. Sixth St., Newark 7, N. J. 

P ERSONNEL: J. T. Mascuch, Pres.; J . F . Lucas, 
V. Pres.; H. J . Dwyer, Secy.; F . G. Shupp, 
Treas. 

BURKLYN CO., 3429 Glendale Blvd., Los 
Apgeles 26, Calif. 

P ERSONNEL; T. Lynn, Pres.; 0. J . Fernsten, 
Treas.; C. P . Caughron, Gen . Mgr.; H. C. 
Arbenz, Sales Mgr.; C. C. Codding, Adv. Mgr. 

c 

CAMLOC FASTENER CORP., 
420 Lexington Ave., New York 17, N. Y. 

PERSONNEL: J . M. Summers, Pres. & Gen. 
Mgr.; J . P. Anderson, Secy. & Sales Mgr.; 
H. G. Summers, Treas.; R. S. Wolff, P rod. 
Mgr.; A. F. Korman, Pur. Dir. 

CANNON ELECTRIC DEVELOPMENT CO., 
3209 Humboldt St., Los Angeles 31, 
Calif. 

P ERSONNEL :}. H. Cannon, Pres. ; R. J. Cannon, 
V. Pres. & Gen. Mgr.; G. Taylor, Secy. ; D. A. 
Davis,- Sales Mgr. ; R. L. Rowen, Pur. Dir.; A. 
Wilcox, Pers. Dir. ; L . E. Baird, Adv. Mgr.; 
E . J . Neifing, Chief Engr. 

CARDOX CORP., FIRE DIV., 
307 N. Michigan Ave., Chicago 1, Til. 

PERSONNEL: J. H. Bell, Pres.; R . T. Omundson, 
Exec. V. Pres.; J . J. Fitzgerald, Secy. ; H. R. 
B~ldwi?• Trea~,; F. C. Rodgers, ~en. Mgr., 
F1re D1v.; M. rt. Hemman, Pur. D1r. ; R. W. 
Neville, Pub. Dir. & Adv. Mgr.; C. H. Caughey, 
Chief Engr. 

THR CARPENTER STEEL CO., 
Reading, Pa. 

PERSONNEL: J. H. Parker, Pres. ; F. R . Palmer, 
V. Pres. ; J. Moxon, Secy. & Treas.; A. Britton, 
Jr .. Gen. Mgr.; R . V. Mann, Sales Mgr.; R. P. 
Freehafer, Pur. Dir.; D. R. Beggs, Pers. Dir.; 
A. E. Kell!"r, Adv. Mgr. 

CELANESE CHEMICAL CORP., 
180 Madison Ave., New York 16, N. Y. 

PERSONNEL: H. A. Blancke, Pres.; W. W. 
Jackson, Sales Mgr. 

CELANESE CO., INC., 
180 Madison Ave., New York 16, N. Y. 

PERSONNEL: H. A. Blancke, Pres. ; H. C. Van 
Bredcrode, V. Pres. 

CELANESE PLASTICS CORP., 
180 Madison Ave., New York 16, N. Y. 

P ERSONNEL: H. A. Blancke, Pres. ; E . W. Ward, 
V. Pres. 

CHAMBERSBURG ENGINEERING CO., 
Derbyshire St., Chambersburg, Pa. 

PERSONNEL: E. C. Clarke, Pres.; E. S. Hutton, 
V. Pres. & T reas.; E. C. Clarke, Jr .. Secy. & 
Prod. Mgr. ; R . E. W. Harrison , Sales Mgr.; 
W. H . J?erby__§hire, Pur. Dir.; N. H . _ Davison, 
Pers. D1r.; W. G. Myers, Adv. Mgr. ; H. A. 
Weyer, Chief Engr. 

CHAMPION SPARK PLUG CO., 
900 Upton Ave. , Toledo 1, 0 . 

PERSONNEL: R. A. Stranahan, Pres. ; F. D. 
Stranahan, Exec. V. Pres. & Treas.; D. Strana­
han, V. Pres. ; J1. B. Speyer, Secy. & Asst. 
Treas. ; B. H. S1blcy, Factory Mgr.; R. H . 
Rowland, Sales Dir. ; ] . F . Lewis, Jr .. Pur. 
Dir. ; J. H. Beatty, Pers. Dir.; M. C. Dewitt, 
Adv. Mgr.; H. Vogel, Chief Engr. 

CHANDLER-EVANS CORP., . 
Charter Oak Blvd., W. Hartford 1, Conn. 

PERSONNEL: C. W. Deeds, Pres.; B. H. Gilpin, 
V. Pres., T reas. & Gen. Mgr.; 1\1 . E. Chandler , 
V. Pres.-Engrg.; R. M. Swenson, Secy.; A.M. 
Wright , Asst . Gen . Mgr.; J. A. St. George, 
Prod. Mgr.; F. C. Gustafson, Sales Mgr.; R. M. 
Johnson, Asst. Sales Mgr.; E. F. Wiegand, Pur. 
Dir.; E. C. Shultz, Adv. Mgr. 

CIDCAGO AERIAL SURVEY CO., 
332 S. Michigan Ave., Chicago 4, lll. 

P ERSONNEL; E. W. Fuller, Pres.; F . T. Sonne, 
V. Pres.; J. L. Patzold, Pur. Dir. 

CIDCAGO METAL HOSE CORP., 
Maywood,lll. 

P ERSONNEL: J. F. P. Farror, Pres. & Treas.; 
A. S. K eller, V. Pres., Sales Mgr. & Adv. 
Mgr.; D. W. Fen tress, V. Pres. & Secy.; M. H. 
McBride, Prod. Mgr.; R. E. Anderson, Pur. 
Dir.; R. R. Muller, Pers. Dir. ; C. G. Anderson, 
Chief Engr. 

THE CLEVELAND PNEUMATIC TOOL CO., 
3781 E. 77th St. , Clenland 5, 0. 

P ERSONNEL: W. E. Schott, Pres.; H . C. Schott, 
V. Pres.; H . B. Collins, Secy.; H. J . Vanden 
Eynden, Treas. ; C. M. Wallin, Prod. M~r.; 
E. W. Cleveland, Sales Mgr., Aircraft D1v.; 
J. A. Hope, Sales Mgr., Cleveland Ball-bearing 
Screw Div. ; E. J . Steger, Sales Mgr .. Tool 
Div.; W. A. Owen, Pur. Dir.; P. E . Black, 
Pers. Dir.; J. E. Dillon, Pub. Dir.; E. L. 
Oldham, Adv. Mgr., Tool Div.; J. F . Wallace, 
Chief Engr. 

CLIFFORD MANUFACTURING CO., 
Boston 27, Mass. 

COLLINS · RADIO CO., 
855 35th St., N.E., Cedar Rapids, Iowa 

PERSONNEL: A. A. Collins, Pres.; W. j. Barkley, 
Exec. V. Pres.; R . S. Gates, V. Pres.-Procure­
ment & Marketing; L. M. Craft, V. Pres.-Engr. 
& Mfg. ; S. J. Storm, Secy. & Treas.; M. W. 
Burrell, .Sales Mgr.; A: J. Spriggs~ P.ur. Dir.; 
E. M. Pmney, Pers. Dtr.; A. K . H1ggms, Pub. 
Dir. & Adv. Mgr. 



DIRECTORY 

COMMERCIAL PLASTICS CO. , 
201 N. Wells St., Chicago 6, Ill. 

PERSOS!'.uL: C. R . Overholser, Pres. ; R. J. 
Mott, V. Pres.; G. W. Bushing, Secy. ; P. j . 

fcCrory, Treas. 

COMMUNICATIONS CO. , INC. , 
300 Greco Ave., Coral Ga bles, Fla. 

P ERSO:-< NEL: G. E. Smith, Pres. & Chief Engr.; 
I. C. Smith, V. Pres.; F. B. Smith , Secy., 
T reas. & Pers . Dir.; F. W. Auld, Gen . .Mgr.; 
W. K . Whitmire, Prod. Mgr. ; j . W. Powers, 
a les [gr., Pub. Dir. & Adv. Mgr.; j . P. 

Franzen , Pur. Dir. 

CONNECTICUT TELEPHONE & ELECTRIC 
DIV., GREAT AMERICAN INDUS­
TRIES, INC., 70 Britannia St., Meriden, 
Conn. 

P ERSONNE L: H. S. Wal ker, Sales Mgr. 

CONTINENTAL SCREW CO. , 
Mt. Pleasant St., New Bedford, Mass. 

P ERSONNEL.: P . Sweeney •. Pres., Gen. Mgr. & 
Ad v. Mgr., D. D . Davts, V. Pres. & Sales 
Mgr. ; M. D. Sweeney, Secy. ; C. H . Wardwell, 
Treas. ; F . K . Brown, Plant Mgr.; B. Siwik, 
Prod. Mgr.; M. Hunt, Pur. Dir.; W. P . Gallant, 
P ers . Dir.; H . F . Phipard , Chief Engr. 

CRESCENT INSULATED WIRE & CABLE 
CO., Trenton 5, N. J. 

P ERSONNEL: C. E . Murray, J r. , Pres., Pub. 
D ir. & Ady. Mgr:l J . C. Murray , Jr., V. Pres.; 
E. L. Robtnson , v. Pres. & Sales Mgr.; A. H. 
Ba ttye, Secy. & Pur. Dir. ; J. C. Murray, 
T reas. & Gen. Mgr.; A. W. Staller, Prod. Mgr.; 
L . W. P arker, Pers. Dir. ; M. J . Rich, Chief 
Engr. 

CUNO ENGINEERING CORP. , 
80 S. Vine St., Meriden, Conn. 

PE RSONNEL: vV. 1• Guth r ie, Pres. & Gen. 
M gr.; M . W. Cuno. Secy.; C. H . Cuno. Ch. of 
Board & T reas. ; 'V. M. Cassin , Prod. Mgr.; 
C. H. Winslow, Sales Mgr .; R . A. Clark, Pur. 
Dir.; R. E. Keane, Pers. Dir. ; D . 0. Burt , 
Pub. Dir. & Adv. Mgr.; A. Kroll , Chief Engr. 

CURTISS-WRIGHT CORP., PROPELLER 
DIV., Caldwell, N. J. 
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DADE BROTHERS, INC., 
Old Country Rd., Mineola, N. Y. 

P ERSONNEL: G. C. Dade, Pres. & Treas.; R . E . 
Dade, V. Pres. & Secy.; E. T . Clark, Gen. 
Mgr.; H. Dittrich, M gr., Packaging Div. ; T. C. 
Villa , Sa les Mgr. ; ]. Benjamin , Pur. Dir. ; 
E . G. Turpin, Compt. 

DOOLITTLE RADIO INC., . 
7421 S. Loomis Blvd., Chicago 36, lll. 

PERSONNEL : E. M . Doolittle, Pres. ; P. Thomp­
son , Gen. Mgr.; H . V. Carlson, Sales M gr.; 
H . S. K naack, Ghief Engr. 

DOUGLAS AIRCRAFT CO., INC., 3000 Ocean 
P ark Blvd., Santa Monica , Calif. 

PERSONNEL: D. W. Douglas, Pres.; F . W . 
Conant , V. Prcs.-Mfg.; A. E . Raymond, V. 
Pres.-Engrg.; R. V. Hunt, V. P res. & Compt.; 
]. M. Rogers , V . Pres.-Dom. Mil. Sales; V. E. 
l3ertrandias, V. Pres.-Foreign Sa les; N. 
Pascha ll, V. Pres.-Dom. Comrn. Sales; T. C. 
McMahon, Secy.; H . P. Grube, Treas.; D. j . 
Bosio, Pur. Dir.; W . E . Dedmond, Pers. Dir. ; 
A. M . Rochlen, Pub. Dir.; C. W. Hamilton, 
Adv. Mgr.; E. F. Burton, Chief Engr. 

THE DOW CHEMICAL CO., Midland, Mich. 

DOWNS SMITH BRASS & COPPER CO. 
INC., 
304 E. 45th St., New York 17, N. Y. 

P ERSOl-.'NEL: A. H. Anderson , Gen. l'l•lgr.; E . H . 
McDevitt, Sales Mgr.; R . G. Murphy, Pur. Dir. 

E. l. DU PONT DE NEMOURS & CO., INC., 
626 Schuyler Ave. , Arlington, N. ]. 

P ERSONNEL: A. E. Pitcher, Gen. Mgr.; W. A. 
Joslyn, S~les Dir.; B. Van Voorhis, Pur. Di.r.; 
R. L . Balle~, Pub. ~el. Rep.; E . ]. Pechm, 
Adv .. 1gr.; H. W. Pame, Chtef Engr. 

DURAMOLD DIV., FAIRCHILD ENGINE & 
AIRPLANE CORP., James town, N. Y. 

PERSONNEL: A. H. Haiduck, Gen. Mgr.; C. 
Coughlin, Asst. Gen. Mgr.; J. A. Sporcic, 
Chief Engr. 

DURHAM AIRCRAFT SERVICE, INC., 
135-06 Northern Blvd. , Flushing, N. Y. 
Branches : 17 Hampden St., Springfield 
3, Mass.; 2821 Broo.k.lyn Ave., Detroit 
1, Mich.; 2000 Memorial Dr., Tulsa 2, 
Okla. 

P ERSONNEL: B. Durham, Pres. ; M. Leonard, 
- V. Pres. 

DZUS FASTENER CO., INC., 
Babylon, N. Y. 

PERSONNEL: W. Dzus , Pres., Gen. Mgr. & 
Chief Engr.; D . H. K ane, V. Pres.; T. Dzus, 
Secy.; F. X . Clarke, Treas. ; L. F. Acker, Sales 
Mgr .. Pub. Dir. & Adv. Mgr. ; G. H . Arnold, 
Pur. Dir. 
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EATON MANUFACTURING CO., 
739 E. 140th St., Cleveland 10, 0 . 

PERSONNEL: .C .. I. O~s. Pres.; R. H. Daisley, 
V. Pres., Avtatton Dtv. & Ge.n. Mgr.i H. C. 
Steussy , Secy. & Treas.; G. Brown, Proa. Mgr., 
Battle Creek Plant; M. D. Archangeli, Sales 
Mgr., Aircraft D iv.; V. Cada, Pur. Dir.; W. 
Listerman, P ers. Dir.; H. B. Peck, Pub. Dir. 
& Adv. Mgr.; V. C. Young, Chief Engr., Air­
cra ft Div. 

ECLIPSE-PIONEER DIV., BENDIX A VIA-
TION CORP., Teterboro, N. ] . 

P ERSONNEL: R . P. Lansing, Gen. Mgr. ; R . H. 
Isaacs, Sa.les & Service Dir.; R. C. Sylvander, 
Engrg. Dtr. ; C.]. Brennan, Mfg. Dtr. ; R. E. 
McGruther, Ind. R el. Dir.; H. T. Leeming, 
Pur. Dir.; G. A. Lewthwaite, Sales Mgr.; D. S. 
Ti lden, Service Mgr. 

ELASTIC STOP NUT CORP. OF AMERICA, 
2330 Vauxhall Rd., Union, N. J. 

PERSONNEL: J . R . Muon, Pres.; C. E. Heintz, 
V. Pres.-Sales; A. G. Prangley, V. Pres. & 
Secy.; W. F. McGuinn~ss, V. Pres. & Treas.; 
H. R. Clelland, Pur. Dtr.; J. McDarby, Pers. 
Dir.; R. Hollins, Sales Promotion & Adv. Mgr. ; 
W. S. Watts, Chief Eng;. 

EVANS PRODUCTS CO., SKY PRODUCTS 
· DIV., Plymouth, Mich. 

P ERSONNE:L: E. S. Evans, Jr., Pres.; R. B. 
E van s, V. Pres.; W. G. Webb •. V. Pres.-Pur.; 
] . C. Gol~rick, V. Pres.-Pub. R~~j J. Mc?voy, 
]r., Secy., E. A. Evens, Treas. , .ti. N. Ntcker­
son, Works Mgr. & P rod . Mgr.; R . A. Terry, 
Sales Mgr.; H. A. Ackerman, Pers. Dir.; G. M. 
Schueder, Chief Engr. 



DIRECTORY 

!:X-CELL-O CORP., 
1200 Oalonan Blvd. , Detroit 6 , Mich. 

PERSONNE L: P . Huber. Pres.; T . M. Olson , 
V. Pres.-Sales; J . K . Fulks, V. Pres.-Mfg.; 
H . G . Bixby, Sccy. & Treas.; D . H. Mc ive r, 
As.t. Sales M11r.; F . D . Sickels teel, Pur. Dir.; 
H . L. J. Humphrey, Adv. Mgr. 

EXECUTONE, INC. , 
415 Lexington Ave., New York, N . Y. 

PI!:RSONNEL: J . A. Richa rds, Pub. Dir. 

F 

FAIRCHILD CAMERA & INSTRUMENT 
CORP., 
88-06 Van Wyck Blvd. , Jamaica , N . Y. 

PERSONNEL: J . S . Ogsbury, Pres . ; E . Robinso n, 
E J<ec . V. Pres. & Gen. Mgr. ; C . A. H arrison . 
V. Pres. & Sales Mgr.; C. L. T errill, V. Pres . 
& Secy. ; J . H . D alton, Treas. ; R. A. Dragh i, 
Prod. Mgr.; 0 . L eutz , Pur. Dir .; R . H . Bailey, 
Pub. Dir.; H. K. Y ulke , Adv. Mgr.; R. H. 
La•che, Chief Engr. 

FAIRCHILD ENGINE AND AIRPLANE 
CORP., 30 Rockefeller Plaza, New York 
20, N . Y. 

P&RSONNEL: J . C. Ward, Jr., Pres.; M. B. 
Gordon, R . S. Boutelle, V. Pres.; W. H. 
Schwebel, Secy.; W. W ilson , Treas.; J . E . 
Lowes, Jr. ; D1 r. of Pub. Rei.; D . C. Smith, 
Dir. of Development; M. ] . Park9, E xpor t Mgr. 

FARMINGDALE AIRCRAFTSMEN MANU­
FACTURING CORP., 
Massapequa Rd., Farmingdale, N . Y. 

PERSONNEL: G. W . Rix, Pres. ; S. Peterson, 
V . P~es. & Sales Mgr. ; N. Quinn, Secy . ; J . M. 
Austm, Treas.; W. A. Sher wood , Prod . Mgr. ; 
A . A. Ericson, Chief Engr. 

FEDERAL METAL HOSE CORP., 
277 Military Rd., Buffalo 7, N. Y. 

Pl!:RSONNEL: H . C . Neff, Pres. & Gen. Mgr.; 
K. E. Lehr, Pur. Dir. 

FENWAL, INC., 
75 Pleasant St., Ashland, M ass. 

Pl!:RSONNEL: C. W . Walter, Pres.; W. J . Tu­
renne, V. P res.; T. L . Fenn, Treas. ; J . M. 
St?rkerso n, Get?-· Mgr. ; E. J . Poitras, Engrg. 
D1r.; C. J . Robmson , Sales Mgr.; R . J . Gran­
berg, Factory Mgr. 

FIRESTONE AIRCRAFT CO. OF PA., 
Pitcairn Field, Willow Grove, Pa. 

PERSONNEL: R . Firestone, Pres.; R. H . Is­
brandt, V. Pres. & Gen. M gr.; H. S. Brainard, 
Secy.b· ~- A. Firestone, Treas.; T. Gustafson, 
Pur. 1r.; W. Hadley, Pers. D1r. ; J.P. Perry, 
Helicopter Chief Engr. ; B. H. Shinn, Accesso­
ries Chief Engr. 

FLIGHTEX FABRICS INC. , 
93 Worth St. , New York 13, N. Y. 

PERSONNEL: V. D ietz, J r . , Pres. & Gen. Ml(r.; 
L. Green , Secy. ; D. Langdon, T reas. 

FLOTTORP MFG. CO., 
Airport, Grand Rapids 8, Mich. 

PERSONNEL: R . G. Taylor, Pres. & Ge n. Mgr.; 
0 . C . Hall, V . Pres.; R. C . Heaney, Secy. ; 
H. L . Burch, Prod. Mgr. ; H . K. Hanmer, Sales 
Mgr.; .M. I. Collim, Pur. Di r . ; R. Mason, Pub. 
Dir. & Adv. Mgr. ; D . B . Miller, Chief Engr. 

THE FORMICA I NSULATION CO., 4014 
Spring Grove A-.e. , Cincinnati 32, 0 . 

P ERSONNE L: D.]. O'Conor, Pres.; W . ] . Geb­
ha rt, V. Pres. & Trens . ; W. H . Kruse. Secy.; 
E . G . Williams, Gen. Mgr.; H. Grunewald, 
Prod. Mgr.· J . R. White, Sales M~rr. & Adv. 
Mgr.; H. Heitbr in k, Pur. D ir.; G. H. Clark, 
Ch ief Engr. 

THE FOUR WHEEL DRIVE AUTO CO., 
Clintonville, Wise. 

PERSONNEL: \V. A . Olen, P res.; R . H. Schmidt, 
V. P res.-Sales ; S. H. Sanford, Secy.; D . ] . 
Rohre r, T reas.; R. A. Olen. Gen. Mgr.; D. B. 
Olen, Prod. Mgr. ; R. L . K oehler, Sales Dir. ; 
L. ] . Pinkowsky , Pur. Dir.; IV!. MaclV! illan , 
Pers. Dir. ; F. M. Higgins, Pub. Dir. & Adv. 
!l•!gr.; H . B. Dodge, Chief Engr. 

FRIEZ INSTRUMENT DIV. , BENDIX A VIA­
TION CORP., 
T aylor Ave., Ba ltimore 4 , Md. 

PERSONNEL: L . D. K iley, Gen. Mgr. ; D . P. 
Schrier, Prod . Mgr.; R. S. Stevenso n , Sales 
Mgr.; H.] . Grady , Pur. Dir.; E. P. Loppacker, 
Pcrs. Du·. ; W . W . S t evens , Adv. Mgr.; V. D . 
H auck, Chief Engr. 
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THE G & 0 MANUFACTURING CO., 138 
Winchester Ave., New Haven 8, Conn. 

PERSONNE L: A. ]. Verdi, Pres .; V. Carangelo , 
V. Pres.; F . I. Newton , Secy. ; C. Oppe, Treas. 
& Gen. Mgr. ; W. R . Beisiegel, Prod. Mg r.; 
H . E . B enevento, Pur. Dir.; D. H . Ackley , 
P ers. Dir.; M . L. Carangelo, Chief Engr. _ 

THE GAERTNER SCIENTIFIC CORP. , 
1201 Wrightwood Ave., Chicago 14, Ul . 

PimSONNEL: W. Gaertner, Pres. , Treas. & Gen. 
Mgr. ; S. j acobsohn, V. Pres.; ] . Ma ndel, Secy. ; 
K. K. Krebs , Prod. Mgr.; L. W. H igg ins , Sale> 
Mgr. & Adv. Mgr.; V. G. DeCancq , Pur. Dir.; 
P. F. M eyn, Chie f Engr.; W. H. Droege , Supt . 

THE GARLOCK PACKING CO. , 
P a lmyra, N. Y. 

PERSONNEl.: G. L . Abbott , Pres. & Treas.; P . 
Arnold, V. Pres.-Sa les; C. R. Hubbard, V. 
Pres.-Prod.; R . M . W a ples, Secy. ; G. W. Cad­
wallade r , Pur. Dir.; C. K . H a rter, Pers . Dir.; 
R. ] . H inkle , Adv. Mgr.; ] . B. McClain , Ch ief 
En gr . 

GENERAL CONTROLS CO., 
801 All en Ave., Glenda le 1, Ca lif. 

PERSONNEL: W . A. Ray, Pres. & Chief Enar.; 
A . W . R ay, V . P res., Gen. Mgr. & Prod. Mgr.; 
I. H. Nye , Treas.; J . F. Ray, Sales Mir.; 
R. W. Scott, Pur. Dir. ; V. H . Reed , Pers. Dir. ; 
A . B . McLeod, Pub. Dir. & Ad v. Mgr. 

GENERAL ELECTRIC CO., 
1 River Rd. , Schenectady 5, N. Y. 

PERSONNEL: C. E. Wilso n, Pres.; R. C. Muir , 
V. Pres., Apparatus Dept. ; ] . C . M iller, Mgr., 
Aviation D iv.; W . V. Merrih ue , Adv. Mgr., 
Apparatus D ept. 

GENERAL ELECTRIC CO., 
1285 Boston Ave. , Bridgeport 2, Conn. 

P ERSONNEL: H. L . Andrews, V. Pres.; C. R. 
P ritchard, Sales lvi gr. ; A. L . Scaife, Adv. Mgr. 

GLOBE STEEL TUBES CO. , 3839 W. Burn-
ham St., Milwaukee 4, Wise. · 

P ERSONNEL: W. C. Buchanan, Pres. ; F . ]. 
O'Brien, V . P res.; G. 0 . Ross, Seey. & Treas. ; 
G . W . Walzer, Prod . Mgr.; L . M ullen, Salos 
Mgr. ; A. K a rsan, Pur . Dir.; A. C. Fri••· Per•. 
Dir. ; F. K. Krell, Pub . Dir. & Adv. Mgr.; E . 
Wrage, Chief Engr. 
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Positive Fire Protection 

ALARM LIGHT "' 
(BELlS, £TC. ) / = 

* 
AlARM TEST Pi/Sf/ 
8t/TTOIV { S.P.IJ. r.) 

FENWAL UNIT FIRE DETECTOR CIRCUIT PATENT PENDING 

With The #£/1' FENWAL 

UNIT FIRE DETECTOR SYSTEM 
Instant Alarm Signal on Instrument Panel 

The new Fenwal Unit Fire Detector System gives positive 
warning in case of fire. Should fire occur in the aircraft, an 
alarm lig ht on the instrument panel fl a shes immediate warning 
and indicates the zone of fire. 

The Unit Fire Detector itself is a rugged, positive-action heat 
detecting instrument, completely enclosed and hermetically 
sealed. The unique Fenwal loop circuit provides a current path 
to each Detector even in the event of a 1:1reak during flight. 
Tests prove that the Fenwal System will stand up under severe 
conditions of vibration, overheat and humidity , , • giving 
positive service to modern aircraft. 

Write for 
f ttll details to: 
~ FENWAL INCORPORATED 
"~ 55 PLEASANT STREET 

ASHLAND MASSACHUSETTS 
THERMOTECHNICS FOR COMPLETE TEMPERATURE REGULATION 
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THE B. F. GOODRICH CO. , 
500 S. M ain St . , Akron , 0. 

PERSONNEL: J . L . Collyer, Pres. ;].]. ewman , 
V. Pres. ; T . G. Graham , V. Pres .. -Prod.; J. W. 
Keener, V. Pres.-Labor R elations ; W . F. 
Avery, Secy.; L. L . Smith, Treas. ; G. E . 
Brunner, Gen. Mgr.; J . S. Pedler, Sa les Mgr.; 
A. D . Moss, Pur. Dir. ; H . W. MaJtson , Pub. 
Dir. ; F . T . Tucker, Adv. Di r. ; H . E. Cook, 
Chief Engr. 

GRIMES MFG. CO., 
515 N. Russell St. , Urbana, 0 . 

P ERSONNEL: W. G. Grimes, Pres. ; V. H all, 
Secy. ; D. 0 . Printz, Prod. Mgr:.i. L . B .. Moore, 
S~les Mgr . & Ch1ef Eng~.; ] . ~,.; . Dav1s, Pur. 
D~r. ; M. Wyant, Pers. D1 r. 

H 

THE HALLICRAFTERS CO., 
4401 W. Fifth Ave., Chicago, Ill. 

P ERSONNEL: W. ] . Halligan, Pres. ; R. W. 
Durst, V. Pres.; ] . J . Frendreis, Secy. & Treas. ; 
G. H . H artley , Prod. MgJ".; R. ] . Sher wood, 
Sa les Mgr. & Adv. Mgr .; E. ] . Corcoran, Pur. 
Dir.; S. Cascio, Pers. Dir. ; N. Case, Chief Engr. 

HAMILTON STANDARD P ROPELLERS, 
DIY. OF UNITED AIRCRAFT CORP., 
E. Hartford 8, Conn. 

PERSONNEL: E. Martin, Acting Gen. Mgr. ; 
A. C. \Volz, Pur. Mgr.; E . R . Trot man, P ub . 
Rep. ; W. T . Beebe, Pers. Mgr. ; C. F . Baker, 
Ch1ef Engr.; A. Nelson, Factory Mgr. 

THE HANSEN MANUFACTURING CO. , 
1786 E . 27th St., Cleveland 14, 0 . 

PERSONNEL: J . W. Frazier. Pres. & Treas.; 
F . E. Hansen , V. Pres. & Chief Engr.; R . ] . 
Borneman, Secy. & Gen. Mgr.; ] . Becks, P rod . 
Mgr. ; L. Hansen, Sales Mgr. & Adv. Mgr. ; 
W. A. Drexler, Pur. Dir. 

HARTZELL PROPELLER CO. , 
Box 909 , Piqua, 0 . 

P ERSONNEL: R . N. H artzell, Pres.; R . I. 
Blayney , V. Pres. ; R. B. R eck , Secy.; R . V. 
Hartzell, Treas. ; C. F . R eed, Gen. Mgr. ; J . F . 
Vallette,· Prod. Mgr.; R . E. Van De Grift , 
Sales Mgr.; M. C. Wright, P ur. Dir.; D . Bier­
mann, Managing Engr.; R . V. Grimes, Chief 
En gr. 

HARVEY RADIO LABORATORIES, INC., 
447 Concord Ave., Cambridge 38, Mass. 

PERSONNEL: F. Lyman, Jr., P res. ; G. Tomp­
kins, Prod. Mgr.; D . T . Ferrier, Sales Mgr.; 
F . Waterhouse, Pur. Dir. ; M. Rizzitano, Pers,. 
Dir. ; B. J. Cosman, Chief E ngr. 

HEATH CO., 305 T erritorial Rd., Benton 
Harbor, M ich. 

P ERSONNEL: H. E . Anthony, Pres. ; ]. E . Bal­
lard , J r., Sales Mgr .; W . C. Gard, Pur. Dir.; 
C . M. E dwards, Adv. Mgr. ; G. D . Woods, 
Chief Engr. 

HEWITT RUBBER OF BUFFALO, DIY. OF 
HEWITT-ROBINS INC., • 
240 Kensington Ave., Buffalo, N. Y. 

PERSONNEL: T . Robins, Jr., Pres.; F . G. Coo­
ban , V. P"es.; G. F . Goodyear, Secy. ; E . K . 
Twombly, T reas.; F. W . Blanchard, Prod. 
Mgr.; H . B. Urtel, Pur. Dir.; C. G. T ravers, 
P ers. Dir .; G. ] . Slade, Adv. Mgr. 

I 

INTAVA INC. 
25 Broad St. , New York 4, N. Y. 

P ERSONNEl. : W. \V. White, Pres.; S. Leigh, S. 
Dud ley, V. Pres. & Directors; C. H . Baxley, 
V. P res. & Technical Dir. · H . W. Howze, 
. 1arket_,i.ng Coo;d inator; D; R. Brewer, Sccy. ; 
E . P . h scher, freas.; R . E. Rob1schon, Adv. 
& Sales P romotion i\!gr.: C. Gerken , Pers. 
Mgr.; A. D . Lewis, Chief Engr. 

INTERNATIONAL FLARE SIGNAL DIY. , 
(See Kilgore Manufacturing Co.) 

INTERNATIONAL RESISTANCE CO., 
401 N. Broad St., Philadelphla 8, P a . 

P ERSONNEL: E. Scaring, Pres. ; J . Mnrsten, V. 
Pres. ; H . A. Ehle, V. Pres. & Sales Mgr .; 
E . W. Braun , Secy.; W. ] . W iley, Treas. ; 0 . ]. 
G~eenwax, P rod. Mgr. ; F. 9· Dengler, P ur. 
D~r. ; H . f . Stephens, Pcrs. D~r.; E. C. Thomp­
son , Adv. Mgr. ; W. H . K nowles, Chlef Engr. 

IRVING AIR CHUTE CO., INC., 
1670 J efferson Ave., Buffalo 8, N. Y. 

P ERSONNE L: L. L . Irvin, Pres.; W. H . Schwin­
ger, V. Pres. , T rcas. & Prod. Mgr.; H . G. 
Rogers, V. Pres ., Sales l\1 gr. & Adv. Mgr. ; 
R. R . Brockett, Secy.; C . W. Leary, P ur. Dir .; 
C. C. K ajdan, Chief Engr. 

J 

THE JAM HANDY ORGANIZATION, 
2821 E. Grand Blvd., D etroit 11, Mich. 

P ERSO NN EL: J. Handy, P res.; 0. Horn , V. 
Pres.; ]. Campbell, V. Pres.-Training Devices; 
G. F inch, V. Pres.-Customer Contacts ; W . G. 
Luther , V. Pres.-Automotive Contacts ; E . V. 
Schafer , V. Pres.-Sales Development & Plan­
ning; A. W. Kinney, Sec;~> . ; A. E . Gedelman, 
Treas.; H . C. Watts , Wash. Rep. ; A. M. 
j ioffre, Adv. Mgr . 

JARDUR AVIATION CO., 
(See J nrdur I mport Co.) 

JARDUR IMPORT CO., 
874 Broadway, New York 3, N. Y. 

PERSONN EL: 0. Ba rbieri, Mgr., Watch R epair 
Dept . ; D . K lein, Service Mgr. ; S. W . K lepper, 
Sales Mgr. ; H . H . Klepper, P ur. Dir.; B. Hertz, 
Office Mgr. ; C. W. Cromwell, Ad v. Mgr. 

JOHNS-MANVILLE, 
22 E . 40th St., New York 16, N. Y. 

PERSONNEL : R . W. Lea, Pres .; V. Brown, 
Secy.; R. Hackney, Treas.; A. R. Fisher, Prod. 
Mgr.; L. M. Cassidy, Sales Mgr.; N. 0 . Aeby, 
Pur . Dir.; C. H. Bevel!, Pers. Dir. ; H. W . 
Allen , Pub. D ir.; H. M. Shackelford , Adv. 
Mgr. ; K . W. Huffine, Chief Engr. 

K 

KELLOGG SWITCHBOARD & SUPPLY CO., 
6650 S. Cicero Ave., Chicago 38, Dl. 

PERSONNEL: ]. H . K ellogg, Pres.; H. C. 
McCluskey, V. Pres. & Treas. ; C. D. Manning , 
Secy. ; W. A. McCracken , Works Mgr .; F . M. 
Parsons, Sales Mgr.; H . 0 . Nordberg, Pur. 
Dir.; J .. A. Petrick, Pers. Dir. ; ]. C. Veysada, 
Pub . D1r. & Adv. Mgr. ; N. H. Saunders, Mgr., 
E ngrg. Dept. 
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No. 7 FL UXINE for welding aU types of aluminum. 
No. 18 FLUXINE for gas and atomic hydrogen welding 
of stainless steels and inconel. No injurious fumes. 
No. 41 FL UXINE used with high-melting silver solders 
on copper and its alloys and on steel. 
No. 43 FL UXINE .• • non-glaring ... used whenever 
low-melting silver solders are specified. No injurious fumes. 
Wherever a flux is required "FLUXINE" Fluxes will do 
it better and more economically. Write on your letterhead 
for sample stating your flux problem. Address Dept. M . 

B etter jobbers everywhere 
carry the "FLUXINE" line. 

KREMBS AND COMPANY 
Est. 1875 

669 W. Ohio Street-Chicago 10, Illinois 

TRADE MARK REGISTERED U.S. PAT. OFF. 

FLIGHTEX FABRICS, INC. • 93 WORTH ST. • NEW YORK 13, N.Y. 

Leading Manufacturers of ~~~'"'iij) fl(/1"~ ~--=- Export Represe ntative 

Fabric and Tapes for the FLJ9,1ji~~JI.~-~IC 25 ~:~;;~~~~t~n~. y_ 
Aircraft industry. Cable Add.: "Aviquipo' 
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WALTER KIDDE & CO. , INC. , 
675 Main St., Belleville 9, N. J . 

PERSONNEL: J . F. Kidde, Pres. ; N. Vu yosevich, 
Pur. Dir.; R. B. Anderson, Adv. Mgr. 
THE KILGORE MANUFACTURING CO., 

Westerville, 0 . 
PERSONNEL : H . B . Watkins , Pres. & Trcas.; 
H. H. D eWitt, Secy. ; M. L . G rosh, Prod. Mgr.; 
G. N. H atch, Sales Mgr.; W. W . Watkins, 
Pur. Dir.; H. B. Mann, P ers . Dir.; K. L . 
Kendig, Pub. Dir. & Adv. Mgr. ; C. E. Sefts, 
Chief Engr. 
KOLLSMAN INSTRUMENT DIY. OF 

SQUARED CO., 
80-08 - -45th Ave., Elmhurst, N. Y. 

PERSONNEL: F . W . Magin, Pres.; G . Adolph, 
Secy. ; A. G. Binnie, Treas.; V. Ca rbonara, 
Gen. Mgr. ; W . C. Bonn, Sa les Mgr. ; J . Good­
rich, Pur. Dir.; ]. Niederhofer , Pcrs. Dir.; 
]. C. Carr, Adv. Mgr.; W. Angst, Chief Engr. 

KOPPERS CO., INC., AEROMATIC PRO-
PELLER DEPT., 
200 Scott St., Baltimore 3, Md . 

PERSONNEL: W. F. P erkins, V. Pres. & Gen. 
Mgr._; S. H . Fedan, Dept. M gr. & Sales Mgr.; 
S. W. R a ndolph, Prod. M gr.; B. K. Shan er, 
Pur. Dir.; M.S. Griffith, Jr., Pers. Dir.; J. D. 
Waugh, Pub. R ei. Dir.; P . F. Hackethal, Chief 
EniJ'. 

](REMBS & CO., 
669 W . Ohio St., Chicago 10, Dl. 

L 

THE LACKAWANNA LEATHER CO., 
740 Grand Ave., Hackettstown, N. ]. 

P ERSONNEL: D. S. Good, Pres., Gen. Mgr. , 
Prod. Mgr., Sales Mgr. , Pur. Dir. & Adv. Mgr. ; 
D . H. McCree, V. Pres. ; C. F. Good, Secy.; 
] . D. Woodward, Treas. ; R. S. Bailey, Chief 
:Engr. 

LEACH RELAY CO., 
5915 Avalon Blvd. , Los Angeles 3, Calif. 

P ERSONNEL: J, F. Clark, Pres.; C. 0 . E llis , 
V. Pres.; E. K. Neale, V. Pres. & Chief Engr.; 
L. E. Spencer, Secy.; E. Baker, Chief Engr. 

THE LEECE-NEVILLE CO., 
5363 Hamilton Ave. , Cleveland, 0. 

PERSONNEL: B . M. L eece, Pres. ; S. F. Stewart, 
Exec. V. Pres.; P. H. Neville, V. Pres. & Treas. ; 
D. M. Evans, Dir. of Pur.; K. C. Gano, Dir. 
of Sales & Adv. 

LffiERTY AffiCRAFT PRODUCTS CORP., 
Farmingdale, N. Y. 

PERSONNEL: R. Simon, Pres.; G. H. Hauser, 
V. Pres.; W. G. Holman, Secy. & Treas.; W. 
Carroll, Plant Engr.; E. A. Matzen, Pur. Dir.; 
W. Ochse, Gen. Supt. 

LINK AVIATION, INC., 
Hillcrest, Bin~hamton, N. Y. . 

PERSONNEL: E. A. Lmk, Pres.; P. S. Hopkins, 
G. W. Emerson, V. Pres. ; G. T. Link, V. Pres. 
& Treas.; G. Lowkrantz, V. Pres. & Chief 
Engr.; F . R. Perier, Gen. Mgr., Prod. M gr. & 
Works Mgr;.i. B.S. Brokaw, Sales Mgr.; E. A. 
Allen, Pur. uir. ; B. W. Greenslade, Pers. Dir.; 
T. E. Mulford , Pub. Dir. & Adv. Mgr. 

LORD MANUFACTURING CO., 
1635 W. 12th St., Erie, Pa. 

PERSONNEL: T. Lord, Pres. · R . W . Green, 
Supervisor of Sales; B. M. H. Lord,.Secy . & 
Treas. ; A . E . Weingard, Prod. Mgr.; ]. M. 
Loilan, Asst. Sales Mgr .. ; A . F . Bortz. Pur. Dir.; 
A. H . Moore, Per•. Dtr.; N. •V. Strachovsky, 
Re•earch Dir.; V. Ellis, Supervioor, Aircraft 
Sales; R. C. Henshaw, Chief Engr. 

LUSCOMBE AIRPLANE CORP., 
P . 0 . Box 2 128, Dallas I, TeL 

PERSONNEL: L . H . P . K lotz . Pres. ; J . P. Cun­
n i"n gham, V. P res. ; J . J . Brophy, Secl'· & 
Trea s. ; H . H. Hoffman , Prod. SuperviSor; 
M. W . Stcinca m p, Sales l\.fgr. ; C. H aa.'!c, Pur. 
Di r.; W. T. Wisen er, P ers. Dir. ; J. 1:· Ca~p. 
Pub. Di r. & Ad v . Mgr.; E . W. 1 orns, Ch1d 
En gr. 

M 

McCAULEY CORP., 
1840 Howell Ave ., Day ton 7, 0 . 

PERSONNEL: E . G. McCa uley, P res. & Gen . 
Mgr. ; C. P. P farrer, V. Pres. & Secy . ; B . C . 
T a ylor, T reas.,;. W. W. Case. Prod . M11 r.; 
W_. B. Powell, :>a les M~r. ; C. E . Adams, P ur. 
D1r. ; S. M. Gamsu, C h1cf Engr. 

McDONNELL AIRCRAFT CORP., 
Lambert-St. Louis Municipal Airport, 
Box 516, St. Louis 21, Mo. 

P ERSONNEL: J . S. McDonnell , Jr. , Pres. ; D . R . 
Berlin, C . W . Dra ke , L. E. Willia ms , V. Pres. ; 
R. H. Ch arles , Secy. ; P . M. Cozad, Treu. ; 
W . A. Roth, Factory Mgr.; J . D. Weaver, 
Prod. Mgr .; J , F . Sutherla nd. Sa les Mgr. ; R. B. 
H a n sen , Pur. Dir. ; V. J. Wiltse , Pers. Dir. ; 
G. E. Bounds , Pub. Dir. & Adv. Mgr. ; G. C. 
Covin gton, Chief Engr., Airpla nes; C . L. 
Zakha rtchenko, Chief Engr. , Helicopters. 

MACWHYTE CO., 
2901 14th Ave. , Kenosha, Wise. 

PERSONNEL: J, S. Whyte , Pres.; H. E. Sawyer, 
V. Pres. & Treas.; R. B. W hyte, V. Prei.­
Operations; M. A. Buntrock, Secy. ; R . P. 
Tyler, Gen. Sales Mgr.; C. F . L amich, Pur. 
Dir.; E . G . Knoedler, Pers. Dir.; R. G. Diehl, 
Sales Mgr ., Aircraft; F . J , Nelson, Adv. M(lr. 

MAGNAFLUX CORP., 5900 Northwest Hi&h-
way, Chicago 31, Ill. 

PERSONNEL: F. B. Doane, Pres. & T reu.; 
C. E. Betz, V. Pres.; T. C . Diller, Secy.; 
W. D. Reid, Jr., Prod. Mgr.; W. E . Thomas, 
Sales M gr. & Adv. Mgr. ; C. D. Geske, Pur. 
Dir.; H. T. Nordstrom, Chief Engr. 

MENASCO MANUFACTURING CO., 805 5 . 
San Fernando Blvd. , Burbank, Calif. 

P ERSONNEL: J. C. Lee, Pres. ; R. R. Miller, 
'-:· P:es.-Sales; D. B. Ack':r, V. Pres.-Opera­
tlons , W. F. Peters, Secy. , W. D . Mewhort, 
Treas.; E. Williams, Dir. of Mfg.; T. C. 
Sul!ivan, Sales JYigr.; J . Smith_. Pur. J?ir.; R . B. 
Smtth, Pers. D•r.; N. C. Pnce, Chief En(lr. ; 
Power Plant Div.; W . G. Wood, Chief..EnJilr., 
Hydraulics Div. 

MERCURY AIRCRAFT INC., 
Ha=ondsport, N.Y. 

P ERSONNEL: J , F. Meade, Pres. & Gen. M~rr.; 
J. F. Meade, Jr., V. Pres.; D. R. Searle, Secy. ; 
S. Singer, Treas. ; A. C. Kreutziger, Sales M(lr.; 
C. F. Guthy , Pur. Dir.; M . D. Linehan, Pen. 
Dir. ; R. F. Moore, Adv. Mgr. ; R. W. Hetfer, 
Chief Engr. 

MEYERS AIRCRAFT CO., 
P. 0. Box 721, Tecumseh, Mich. 

PERSONNEL : A. H. Meyers, Pre•. & Chief 
Engr.; C. F. Sage, V. Pres.; B. W. Hotrman, 
Secy., Treas., Pur. Dir. & Pub. Dir. 
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.· · . "JAR D U R ··~ 

AVIATORS_ BEZELMETER WATERPROOF CHRONOGRAPH 

MODEL 995-S. 17 
Jewels, Anti. Mag­
netic, Precision Lever 
Movement, "lncab· 
loc" Shockprotected, 
24 hr. Radium Black 
Dial, Rodium Sweep­
Second Hond gives 
1 / 5th Split-Second 
Timing. Stop-Wotch 
with 2 push-buttons 
for time-out opero· 

tions, 60 Second Timor1 30 Min . & 12 Hr. Elopsea 
Time (BE­

ometer & De­
~re e_me~rSicoles , Unlbre,akabl"' crystal . NEW 

DELV'D . $115 50* 
• 

18 Kt. Rolled Gold-Plated Coso, Steel Bock. 
PILOTS' PRICE, DELV'D s14500* 

JAROUR AVIATORS WATERPROOF CHRONOGRAPH 

MODELS 850. Some features os 995-S except 
Bezelmeter & 12 Hr. Register excluded. Hos 45 
Min. In stood of 30 Min. Register. 18 Kt. Rolled 
Gold-Plated Case, Steel Back. $9850* 

PILOTS' PRICE, DEL V'D 

* Add 20% Federal Tox to oil Prices 
If unavailable at your rlealer write us 

for catalog! 

************** 
AIRCRAFT 

TAPES AND FABRICS 

*A complete line 
of aircraft fabrics and tapes car­
ries the famous Thurston Airwing 
label. These products include 
Army and Navy specification 
cloths, balloon fabrics, glider 
fabrics, utility cloths, and light­
weight fabrics. Plus a distin­
guished group of aircraft tapes 
for all purposes . 

W. HARRIS THURSTON, Inc. 
Div. of Reeves Brothers, Inc. 

40 WORTH STREET, NEW YORK 13, N. Y. 

********,****** 
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MINNEAPOLIS-HONEYWELL REGULA­
TOR CO., AERONAUTICAL DIV., 
2753 Fourth Ave. S., Minneapolis 8, 
Minn. 

P ERSONNEL: H. W. Sweatt, Pres.; A. l'vl. 
Wilson, V. Pres.; C. C. Buckland, Secy. ; W. L. 
Huff, Treas.; R . H. Whempner, Sales Mgr.; 
M. E . Knutson, Pur. Dir.; G. B. Benton , Pers. 
Dir.; W. Walrath, Adv. Mgr.; R. J . Kutzler, 
Chief Engr. 

MINNESOTA MlNING & MANUFACTUR-
ING CO., • 
900 Fauquier Ave., St. Paul 6, Minn. 

PERSONNEL: W. J . McKnight, Pres.; A. G. 
Bush, R. P. Ca rlton, G. H. Halpin, C. B. 
Sampair, L . F. Weyand, V. Pres.; J . L. Con­
nolly, Secy.; H. P . Buetow, Treas.; B. B. Coun­
tryman, Pur. Agent; C. 0. Moosbrugger, Adv. 
Mgr. 

MONSANTO CHEMICAL CO., MERRIMAC 
DIV., 
Everett Station, Boston 29, Mass. 

P ERSONNEL: W. R . Rand, Pres .; D. S. Dins­
moor, Gen. Mgr.; L.A. P ratt, Sales Mgr.; E. 
Hathaway, Pur. Dir. 

MOORE-EASTWOOD & CO., 
537 E. Monument Ave., Dayton 2, 0. 

PERSONNEL: R. C. Moore, Gen. Mgr. & Chief 
E ngr.; L. S. Scheid, Sales Mgr. & Pur. Dir 

N 

NEW DEPARTURE, DIV. OF GENERAL 
MOTORS CORP., Bristol, Conn. 

PERSONNEL: F. G. Hughes, Ge!J-. Mgr.; N. C. 
Branch, Prod. Mgr.; L. G. S1goumey, Gen. 
Sales M~r .. ; ] . A. Ashwell, Pur. pi~. ; R. Collins, 
P~rs. D1r., H. BroPnhy, Pub. D1r., C. :S· Beck­
With, Adv. Mgr.; T. C. D. Crow, Ch1cf Engr. 

0 

OAKITE PRODUCTS, INC., 
22 Thames St., New York 6, N.Y. 

PERSONNEL: D. C. Ball , Pres.; J. A. Carter, 
Asst. to Pres.; D . S. Ball, H. L . Gray, V. Pres. ; 
H. Cunningham, Secy.; J. Beckett, Treas. ; 
J , C. Leonard, Sales Mgr. ; S. M. Remlein, 
Pur. Dir.; M. Bruce, Pers. Dir. ; C. F. Radley, 
Pub. Dir. 

OIDO SEAMLESS TUBE CO., Shelby, 0. 
PERSONNEL: W. C. Connelly, Pres. & Gen. 
Mgr;.i E. W. McNeill, V. Pres. , Secy. & Treas.; 
H . IJ. Mayer, V. Pres. & Prod. Mgr.; A. 
Waines, Jr., V. Pres. ·& Sales Mgr.; D. C. 
Reagan, Pur. Dir. ; M. W. Freese , Adv. Mgr.; 
R. E. D ewey, Chief Engr. 

OHMITE MANUFACTURING CO., 
4835 W. Flournoy St., Chicago 44, IU. 

P ERSONNEL: D. T. Siegel, , Pre'!,·j J. S. Howe, 
V. Pres.-Prod. ; R. S. La~rd, v. Pres.-Sales; 
W. B. Hills, Treas. ; !;£. Poliak; Prod. Mgr.; 
W. C. Gray, Pur. D1r. ; ] . G. McCracken, 
Pers. Dir. ; L. H. Ritzman, Adv. Mgr.; H. 
Levy, Chief Engr. 

p 

PACIFIC AIRMOTIVE CORP., 6265 San 
Fernando Rd., Glendale !, Calif. 

PERSONNEL: E. Herring, Pres. & Gen. ·!gr. ; 
G. Edenquist, V. Pres.; E. 0. Locher, V. Pres.­
Sales; M. E. Sears, Sec:y-. i V. E. Semrau, Treas. ; 
R. J. Patterson, Pur. D1r.; C. C. Smith, Pers. 
Dir.; ]. B. Devitt, Pub. Dir.; W. C. MacFad­
den, Chief Engr. 

PACIFIC AVIATION INC., 9900 Lincoln 
Blvd., Los Angeles 45, Calif. 

P ERSONNE L: R. D. Bayly , Pres. ; H. . Reyn­
olds, V. Pres.; A. E. T ierney, Secy. & Treas.; 
G. E. Hollister, Prod. Mgr.; R . A. Case, Sales 
Mgr. ; A. A. Bell, Chief Engr. 

THE PARKER APPLIANCE CO., 
17325 Euclid Ave. , Cleveland 12, 0. 

P ERSONNEL: S. B. Taylor, Pres.; C. H . Wag­
ner, J r., V. Pres.; R. W. Cornell, Treas. ; R . L. 
Hous, Prod. Mgr.; D. W. Holmes, Gen. Sales 
Mgr.; F . E. Amon, Mgr., Aircraft Sales; H. H. 
Krause, Pur. Dir.; R. D. McMillen, P ers. Dir.; 
S. E. Voran, Adv. Mgr.; R. H. Davies, Engrg. 
Mgr. 

THE PERFECT CIRCLE CO., 
Hagerstown, Ind. 

PERSONNEL: R . R . Teetor, Pres. ; D. C. T eetor, 
V. Pres.-Engrg.~ D. H . Teetor, V. Pres.-Sales; 
G. Rea, Secy. ~ Treas. ; W. B. Prosser, Gen. 
Mgr.; W. B. Hartley, Pur. Dir.; H . M. Dirks , 
P ers. Dir.,;_ H. C. Teetor, Adv. Mgr.; T . Brad­
shaw, A. jjrenneke , Engrs. 

PERMOFLUX CORP., 
4900 W. Grand Ave., Chicago 39 IU. 

PERSONNEL: L. M. Heineman, Pres.; W. E . 
Gilman, V. Pres. & Chief Engr. ; M . F. Heine­
man, Secy. & Treas.; R. S. Trues, Gen. Mgr.; 
W. Dym1t, Prod. Mgr. ; H. R. Letzter, Sales 
Mgr. & Adv. Mgr. ; R. McWhorter, Pur. Dir. ; 
H. Gebert, P ers. Dir. · 

PHILCO CORP., 
C & Tioga Sts., Philadelphia 34, Pa. 

PERSONNEL:]. Ballantyne, Pres. ; W. Balder­
ston, V. Pres.; D. B. Smith, V. Pres.-Engrg.; 
C. F . Steinruck, Jr., Secy.; W. R. Wilson, 
Treas.; J . H. Gillies, Prod. · Mgr.; T. A. Ken­
nally, Sales M(lr.; R. A .. Boyce, Pur, Dir. ; G. 
Dale, ·Pers. D1r. ; C. P1tt , Pub. D1r. ; ]. F. 
Gilligan, Adv. Mgr.; L . J. Woods, Gen. Mgr., 
Ind. Radio Div.; R. ]. White, Aviation Radio 
Sales Mgr. 

PIONEER PARACHUTE CO., INC., 
Manchester, Conn. 

PERSONNEL: H . R. Mallory, Pres.; L . H . Ford, 
V. Pres.; C. D . Cheney, Secy. 

PYRENE MANUFACTURING Cb., 
560 Belmont Ave., Newark 8, N.J. 

~ERSONNEL: E . J. Waring, Pres.; ]. E. Fitz­
Simons, G. H. Boucher, V. Pres.; E. A. Clapp, 
Secy. & Treas. ; D. R. Gamble, Prod. Mgr. : 
N. Bauer, Asst. Gen. Sales Mgr.; H . L . Fne­
dauf, Pur. Dir.; G. H. Phillips , Pers. Dir.; 
T. 0 . ,Young, Pub. Dir. & Adv. Mgr .; F . A. 
Dodehn, Cruef Engr. 
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UTICA TOOLS 
The demands 
of the times 
for highest 
operating 

efficiency are 
m e t b y 

UTICA Plie rs 
and Adjustable 

Wrenches. 

Plie1·s /or 
E very Need 

FOR MORE TOOL HOURS 

SIMMONDS ENGINEERED PRODUCTS 

• Push-Pull Controls 

• Pacitor Gauge 
(Electronic Fuel Gauge) 

• Automatic Engine Controls­
(Simmonds-Hobson) 

• Pinnacle All Metal Lock Nuts 

• Hydrt~ulic Fuses 

• Aircraft Spark Plugs 

SIMMONDS PRODUCTS, INC. 

SIMMONDS AEROCESSORJES, INC. 
21-10 -49th Ave., Long bland Oly 1, _N. Y. 

COPIES OF THE 

1944 - 1945 - 1946 

ED -ITIONS 

of 

The AIRCRAFT YEAR BooK 
S T I LL A R E AVA I LAB L E 

LANCIAR PUBLISHERS 
1 0 Rockefell'er Plaza New York 20, N.Y. 
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RANDOLPH PRODUCTS CO., 
Carlstadt , N. J. 

PERSO:-<NEL: W. G. Ra ndolph , Pres.; T. V. V. 
Ely, V. Pres.; W. J. K arl. Avia t ion Sa les ~ ! gr. 

READING BATTERIES, INC. , 
P . 0. Box 916, Reading, Pa. 

P ERSOKSI':L: J . T. !\•!oore, J r .. Pres. & en . 
Mgr. ; H. A. Peck , V. Pres. & Sale · i\ lgr .: 
G. B. Gau l, Sccy. & Treas .; C. G. Reetz , Prod. 
Mgr. & Chief Engr. ; F. ] . Spatz. Ad ''· i\l gr. 

REPUBLIC AIRCRAFT PRODUCTS DIY. 
THE AVIATION CORP., 
5914 Federa l, Det roit 9, Mich. 

P ERSONKEL : I. B. Babcock. Pres. ; w . r . Wise, 
V. Pres. ; R. S. Pruitt . Sccy.; W . A. Mogensen . 
Treas.; D. McRae, Prod. Mgr.; B, M. Smar r, 
Pur. Dir.; B. B. Foster, Pers. Dir.; ] . E. Wells, 
Adv. Mgr. 

REPUBLIC STEEL CORP. , 
Republic Bldg., Cleveland I, Ohio 

P ERSONNE L: T. M. Gird ler, Ch. of Bd.; C. i\ l. 
White, Pres. ; ]. M. Schlendorf. V. Pres.-Sa les; 
E . M . Richards. V. Pres.-Operatin g ; :-.1 . W. 
Foy , Gen. Mgr.-Sales; F. ] . Laskey. Mgr. of 
Pur. & Raw Mat. ; ] . A. Voss , Ind. Rei. Dir.; 
C. W . Ruth, Adv. b ir. 

RESISTOFLEX CORP., 
39 Plansoen St. , Belleville 9, N. J . 

PERSONNEL: E. S. Peierls, Pres. & Ge n. Mgr.; 
H . E . Krebs , V. Pres .. Pub. Dir. &_Adv. M~r.; 
C .. E . Stretton, Secy. & Pttr. Dtr.; W. 1-N. 
Brooks, Treas.; L . W. Bauerle, Prod. Mgr.; 
C. E . Conover. Ind. Sales Mgr.; P . L . Francois , 
Automotive Sales Mgr. ; G. F. McDermott, 
Pers. Dir.; W . MacWilliam, Chief Engr. 

REVERE COPPER & BRASS INC., 
230 Park Ave., New York 17, N. Y. 

P I-:RSONNE L: C . D. Dallas, Pres. ; N . A. Schuele, 
Adv. Mgr. 

ROBINSON AVIATION INC. 
Teterboro Air Terminal, Teterboro, N.J. 

P ERSONNE L: C. S. R obinson, Pres. & Gen. 
Mgr., Airline; K. Davis , Asst. to Pres. & Sales 
Mgr. ; D. H. Robinson, V. Pres. & Treas.; 
G. A. Viehmann , Secy. & Mgr., Vibrashock 
Div. ; E . L. Franz, Gen . Mgr., F light Service 
Div.; M. C. Presnick_. Prod. Mgr. ; L. J. Wepy, 
Pur. Dtr. & Pers. Dtr. ; E. Tttus, Chtef Engr. 

JOHN A. ROEBLING'S SONS CO., 
640 S. Broad St., Trenton 2, N. J. 

PERSONNEL: C. R . T yson , Pres.; A. W. Brown , 
Treas.; E. C. Low , Sales Mgr.; L . H. Van Dike, 
Pur. Dir.; J . A. Turner, Pers. Dir.; A. Neroni, 
Adv. Mgr. 

ROHR AIRCRAFT CORP., 
Foot of H St., Chula Vista, Calif. 

PERSONNEL: C. R . Feldmann, Ch . of Bd.; 
F . H . R ohr, Pres.; J. E. Rheim, Exec. V. Pres.; 
S. W . Shepard, Secy.; G. M. Harrington, 
Treas.; K. W. Maynard, Works Mgr .; S. B. 
Houser, P lant Engr. ; I. Dagan, Chief Inspec­
tor; A. R. Campbell, Pur. Dir.; J. L . Hobel, 
Pers. Dir.; B. F. Raynes, Tooling ·Supt. ;"F. E. 
McCreery, Jr., Chief Engr. 

RUSSELL UNIFORM CO., 
1600 Broadway, New York 19, N.Y. 

PERSONNEL: J . A. Russell, Pres., Treas. & 
Sal~s Mgr.; A. Russell, V. Pres. & S~cy . ; C. 
Whtte, Gen. Mgr. & Pur. Dtr. ; P. Rtchman , 
Prod. Mgr. 

RYAN AERONAUTICAL CO ., 
Lindbergh Field, Sa n Diego, Calif. 

PER~OSNE t. : T . C. Ryan . Pres. & Gen. !gr.; 
E. D. Prudden. V . Pres.; G. C. Woodard, V. 
Pres. & Treas.; C. A. Stillwage n. Secy. & Con­
troller; G. E. Bar ton, Works Mgr. ; W. 0. 
Locke. Con tract Administrator; S. C. Brcder. 
Sales Mgr. ; E. Mollo,- . Pur. Dir. ; J : W. Bun­
nell . Pers. Dtr.; W . Wagne r. Pub. Dtr. & Ad v. 
:I! gr.; H. A. Sutton . Engrg. Dir. 

s 

SKF INDUSTRIES, INC., Front St. & Erie 
Ave., Philadelphia 32, Pa. 

PI,RSONNf:L: 1\ . L. Batt. Pres.: T. W . Din­
locker. V. Pres. & T rcas.; R . H. Dcl'l"lott , V . 
Pres.-Sales ; C. P. Collins. Secy.; ]. Law rence , 
Factory Mgr. ; K . Kcsselrin!l, Prod. Mgr.; R . R. 
Zisette , Gen . Sales Mgr.: J . F. \Vheliha n, Jr . . 
Gen . Pur. Dir. ; 1-1. S. Langdon , Pers. Dir.: 
R. C. Byler , Pub. & Adv. l'l"l gr.; G . Palmgren . 
Chief Engr. 

SAVAL CO., 
I9IS E . 51s t St., Los Angeles II, Calif. 

P ER ONNEL: L. S. Barksda le, Pres. & Gen. 
Mgr.; E . San ford . V. Pres. ; F. Ba nkey. Prod . 
i\l gr.; ]_.E . Flicki~ger, Sales. Mg_r.; D. Buttram , 
Pur. Dt r.; H . C. frt ch, Ch1ef En gr. 

SCHWEIZER AIRCRAFT CORP., 
County Airport , Elmira , N. Y. 

PERSON ' EL: E. Sch weizer, Pres . & Chief En gr. ; 
P. A. Sch weizer, V. Pres. & Gen. Mgr.; R. P. 
McDowell, Secy. ; N . Haich. Treas.; H. H. 
Taylor, Sa les Mgr.; H. R . Jack, Pur. Dir. ; 
E. S. Bard well, Pers. Dir. & Pub. Dir.; F. E . 
Hurtt, Adv. Mgr. 

SCINTILLA MAGNETO DIV., BENDIX 
AVIATION CORP., Sidney, N. Y. 

PERSONNEl. : G. E. Steiner, Act ing Gen. Mgr. ; 
W. Mtchel, Factory Mgr.; A. W. OeChard, 
Sales Mgr.; A. Bekker, Pur. Agt . ; E . M. 
VanNa me, Pub. Rei. Dir.; L . W . Trees, Serv­
ice Mgr.; T. Z. Fagan, Adv. Mgr. ; W. ]. 
Spengler, Exec. Engr. 

0. M . SCOTT & SONS CO., 
Marysville , 0. 

PERSONNEL: C. B. Mills, Secy . 

SCOTT AVIATION CORP., Lancaster, N.Y. 
PERSON NEL: E. M. Scott, Pres. & Sales Mgr. ; 
E.~- Prior, Secy._; R . D. Pollack, Treas.; J . 0. 
Kmghts, Pers. D1r. ; H . N . Crane, Adv. Mgr.; 
H . A. Ben zel, Chief Engr. 

SEAMAN PRODUCTS, DIV. OF SEAMAN 
PAPER CO. , 
222 W. Adams St., Chicago 6, Ill. 
120 W. Providencia Ave., Burbank, Calif. 

PERSONNEL: D . R. Seaman, Pres.; C. Seaman, 
V. Pres. ; L. Springer, Secy.; A. J . Drusch, 
Treas., Gen. Mgr. & Sales Mgr. ; 0 . R . Johnson, 
Prod. Mgr. 

SHAKEPROOF, INC., 
250I N. Keeler Ave., Chicago 39, Ill. 

PERSONNEL: H . B. Smith, Pres.; F. W . Eng­
land, V. Pres.; C. L. Johnson, V. Pres. & 
Treas. ; A. E. Cole, Secy. ; E . W . Fuller, Gen. 
Mgr.; C. S. Schwartz, Prod. Mgr.; B . F . Bales , 
Sales Mgr.; W . R . Smith, Pur. Dir.; J . Tomlin, 
Pers. Dir. ; R . M. Wall, Adv. Mgr.; J . B. 
O'Connor, Chief Engr. 
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YOUR "BUY-WORD" FOR EXTREME PRESSURE 

FLUID CONTROLS 
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Now obtainable! A complete series of manual, motor, solenoid and pressure operated 

selector and shut-off valves for 3000 psi pressure in the V.S" , % " , 1 " and 34" tube 
size for hydraulic, pneumatic and gas service. All of these units incorporate Saval's 
patented "Shear-Seal" design which provides the following exclusive features : 

• Finger-tip Controi-"HYDRO-SHEAR" design and ball bearing cons truction 
provide handle loads as low as 12 inch pounds torque at 3000 psi. 

• leak-proof self-aligning "SHEAR-SEALS" shear the flu id. leakage con be 
consistently held to one drop in 6 minutes and "bubble tight" under 1500 

psi air pressure. 

• low Pressure Drop-no spools or poppets to obstruct ffow-15 psi total pres­
sure drop through V.S" 4-way selector valve at 2 g.p.m. flow. 

• Outstanding Service life-Functions perfectly after 70,000 cycles at 3000 
psi pressure with ·leakage of less than 1 drop in 6 . minutes. 

• Exceedingly simple construction-utilizes only one basic moving part-spare 

parts buying reduced to a minimum. 

• light Weight provides for greater pay loads-%" tube size 3000 psi valves 

weigh but 10 \12 ounces. 

• Flexible design-provides .for 0 wide variety of flow patterns as well as vari­

ous types of fluids . 

• Not critical to dirt-"SHEAR-SEALS" remain in intimate contact with rotor 
-consequently any foreign material is wiped away instead of lodging be­

tween sealing surfaces. 

Other Savaf units now include 0 full fine of electricaffy and manually operated shut­
off valves and farge capacity check valves for both aromatic fuel and hot air service. 

Savel's large weff -staffed engineering and experimental departments can design and 
fabricate a special prototype for you six weeks from receipt of your request. 

Speed and Service is our by-word! 

<7 T io RESA PI.AC E. HEMPST EAD. N .Y. 

H EMPSTEAD nao 

I Yl' EAST ll u ST . LOS ANGELES II , CALIF. 

KIMBALL JJ 91 
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THE SHEFFIELD CORP. , 
721 Springfield St., Dayton 1, 0. 

PERSONNEL: L. F. Polk, Pres. & Treas.; J, P. 
Bernard, V. Pres. & G~n. Mgr.; E. T.Noe, Jr., 
Secy.; R. A. Mahlme1ster, Prod. Mgr.; 0. A. 
Ahlers, ~ales Mgr.b· ~·H. Cannon •. Pur. Dir.; 
G. E. Pnce, Pers. 1r.; C. W. Ham1lton, Pub. 
Dir.; W. I. Wilt, Adv. Mgr.; A. J. Wartinger, 
Chief Engr. 

SHELL OIL CO., INC., 
50 W. 50th St., New York 20, N. Y. 

PERSONNEL: A. Fraser, Pres.; P. E. Lakin, V. 
Pres.; R. T. Goodwin, Mgr., Central Aviation 
Dept.; J. S. Harris, Asst . Mgr., Central Avia­
tion Dept.; T. B. Rende!, Technical Asst., 
Central Aviation Dept.; W. H. Bratches, Pur. 
Dir.; 0. F. Minor, Pub. Dir.; D. C. Marchncr, 
Adv. Mgr. 

THE SHERWIN-WILLIAMS CO., 101 Pros-
pect Ave.,_~.W., Cleveland 1, 0. 

PERSONNEL: A. w. Steudel, Pres.; M. J . For­
tier, V. Pres. & Gen. Mgr.; T. G. Murphey, 
Secy.; L. H . Schroeder, Treas.; V. Mills, Prod. 
Mgr.b· C. B. Bull, Sales Mgr.; R. F. Hennig, 
Pur. ir.; G. L. Clnrk, Pers. Dir.; C. F. Toll, 
Pub. Dir.; L. W. Dasbach, Adv. Mgr.; A. B. 
Holton, Chief Engr. 

SIMMONDS AEROCESSORIES, INC., 
21-10 - 49th Ave., Long Island City 1, 
N.Y. 

SINCLAIR REFINING CO. , 
630 Fifth Ave., New York 20, N. Y. 

PERSON!'IEL: J. E. Dye~,'{. Pres. & S~les Mgr. ; 
D. S. B1xler, Mgr., Av~abon Sales D1v.; C. M. 
Larson, Chief Consulting Engr.; C. W. Mc­
Allister, Chief Aviation Engr. 

SK.ILSAW, INC., 
5033 Elston Ave., Chicago 30, lll. 

PERSONNEL: B. Sullivan, Pres.; E. J , Kelley, 
V. Pres.; J. L. McManus, Secy.; E. B. McCon­
ville, Treas.; W. W. Thompson, Gen. Mgr.; 
J . J . Topolinski, Prod. Mgr.; M. F. Huseby, 
Sales Mgr. 

SOCONY-VACUUM OIL CO., INC., 
26 Broadway, New York 4, N. Y. 

PERSONNEL: W. L. Baker, Mgr., Aviation 
Dept.; T. G. Early, Mgr., Airlines Div.; H. M. 
Long, Mgr., Airport Div.; A. E. Smith, M~r., 
Technical Div. 

SOLAR AIRCRAFT CO., 
2200 Pacific Highway, Sao Diego 12, 
Calif. 
1900 Grand Ave., Des Moines 5, Iowa 

PERSONNEL: E. T. Price, Pres. & Gen. Mgr.; 
R. E . Craig, Sr. Y_. ~res.; J , L. Oatman, H. F. 
Sturdy, C. W. M1lhgan, V'. Pres.; H . Kunze!, 
Secy.; A. W. Briggs, Treas. ; W. L. Wilkinson, 
G~n. Sales Mgr.i C. S. Marl;cee, Pur. Dir. ; K. 
N1chols, Pur. D1r., Des Memes, Iowa; E. E. 
Binger, Dir. Ind. Rel.; P. L. Ferris, Pub. Dir. 
& Adv. Mgr.; W. C. Heath, Chief Engr. 

SPERRY GYROSCOPE CO., INC., 
Great Neck, L. I., N. Y. 

PERSONNEL: P.R. Bassett, Pres.; C. M. Green, 
V. Pres. & Gen. Mgr.; C. A. F.rische, V. Pres.­
Engrg. & Chief Engr;.i J. B. Wilson, Secy.; 
T. A. Ward, Treas.; ~..,; , A. Holschuh, Works 
Mgr. ; G. S. Starke, Gen. Sales Mgr.; W. G. 
Neumann, Pur •. Agt.; E. E. DaParma , Pers. 
Mgr.; J. A. Fitz, Adv. Dir. 

SPERRY PRODUCTS, INC., 
15th St. & Willow Ave., Hoboken, N. J. 

PERSONNEL: J . B. Farwell, Pres., Gen. Mgr. 
& Sales Mgr.L· E. A. Sperry, Jr., V. Pres. & 
·Treas.; J. H. ipschutz, Secy.; J. S. McNellis, 
Prod. Mgr.; L. C. Wahlberg, Pur. Dir.; E. 
Hollomon, Pers.•Dir.; R . G. Altizer, Adv. Mgr.; 
E. A. Crawford, Chief Engr. 

STANDARD OIL CO. OF CALIFORNIA, 
225 Bush St., San Francisco 20, Calif. 

PERSONNEL: R. F. Bradley, M~ .• Aviation 
Div.; L. W. Aubry, W. V. Hanley, Asst. Mgrs. , 
Aviation Div. 

THE STEEL PRODUCTS ENGINEERING 
co .. 
1205 W. Columbia St., Springfield, 0 . 

PERSONNEL: J. E. McAdams, Pres.; W. C. 
Jordan, V. Pres. & Gen. Mgr.; I. W. Clark, 
Secy. & Treas.; C. P. Meredith, Sales Mgr.; 
W. S. Burke, Pur. Dir. 

STRATOS CORP. , Babylon, N. T. 
PER~ONNEL: J. C. Ward, Jr .. Pres.; A. E. P. 
Plamol, V. Pres.; P . H. Porteus, V. Pres. & 
Gen. Mgr.; H. H. Woodhouse, Engrg. Dir. 

STRONGHOLD SCREW PRODUCTS INC., 
216-222 W. Hubbard St., Chicago 10,lll. 

PERSONNEL: B. J . Sackheim, Pres.; N. R. 
Sackheim, V. Pres. , Gen. Mgr. & Sales Mgr. ; 
S. R. Maness, Secy., Treas. & Pers. Dir.; A. 
Soltis, ~rod . Mgr. & Chief Eolfl'· i W. J . Ikler, 
Pur. D.r.; F. K . Huft, Pub. D1r. & Adv. Mgr. 

STRUTHERS-DUNN INC., 
146-150 N. 13th St., Philadel1Jhia 7, Pa. 

PERSONNEL: H. W. Pfeffer, Pres.; J , ]. McKier­
nan, Jr., V. Pres. ; M. L. Dunn, Secy. & Treas. ; 
J . J. Schattler, Prod. Mgr.; G. B. Conger, Jr., 
Sales Mgr.; G. M. Herb, Pur. Dir.; C. A. 
Packard, Chief Engr. 

SUMMERILL TUBING CO., 
Bridgeport, Montgomery County, Pa. 

PERSONNEL: E. L. Parker, Pres.;, G. E. Parker, 
V. Pres.; G. P . Kraemer, Secy. (SI; Treas.; A. J. 
Williamson, Plant Mgr.; A. H. Wilson, Jr., 
Prod. Mgr.; G. I. Bartles?n, Jr., Sales Mgr.; 
W. M. Lovette, Pur. D1r.; 'H. B. Lawson, 
Pcrs. Dir. 

SUNDSTRAND MACIDNE TOOL CO., 
2531 11th St. Rockford, lll. 

PERSONNEL: H . L. Olsen, Pres. & Gen. Mgr .; 
I. J . Shobe, Secy. & Treas.; W. A. Kemp, 
Sales Mgr.-Pump Div.; T. B. Buell, Sales 
Mgr.-Mach. Tool Div.; G. N. Bookland, Pur. 
Agent-Pump Di.v.; A. E. Nelson, Pur. Age~t­
Mach. Tool D1v.; H. Ekstrom, Pers. D1r.; 
J. M. Kjellstrom, Adv. Mgr.; L. H. Schuette, 
Chief Engr.-Pump Oiv. ; B. Granberg, Chief 
Engr.-Mach. Tool Div. 

SUPERIOR TUBE CO., Norristown, Pa. 
PERSONNEL: C. A. Warden, Pres.; S. L. Gabel, 
Gen. Mgr.; C. A. Warden, Jr., Exec. V. Pres. 
& Secy.; R. H. Gabel, V. Pres.-Engrg.; P . E. 
Kelly, Treas. & Asst. Secy. ; C. E . Pugh, Asst. 
Treas.; C. W. Buler, Plant Supt.; H. B. Brown, 
Jr., Sales Mgr.; ]. J, Bowe, Asst. to Gen. Mgr. 
& Charge of Sales Electronic Div.; J . C. 
Turner, Dir. of Purchases; D. L. Buckwalter, 
Pur. Agt.; W. J . McFarland, Pers. Mgr. 

SURFACE COMBUSTION CORP., 
2375 Dorr St., Toledo 1, 0. 

PERSONNEL: F . H. Adams, Pres. & Gen. Mgr.; 
C. B. Phillips, V. Pres.; A. J . Buckenmeyer . 
Secy. & Treas. ; J . W. Ashby, Prod. Mgr.; 
R. A. Bell, Sales Mgr.; L. J. Booth, Pur. Dir.; 
C. E. Hanneken, Pers. Dir.; R. B. Hitchcock, 
Pub. Dir. & Adv. Mgr.; j. I. Trimble, Chief 
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" 

Steels 
Alloy Steels 

Sto5inless Steels 
Composlte (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 needle 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. 
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* T rade-mdrked ** Patented 
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THE TAYLOR-WINFIELD CORP., 
!052 M ahonin g Ave.,' Wa rren , 0 . 

P ERSOSNEL: J. A. Anderson, Pres.; W. A. 
Anderso n, V. Pres. ; T. S. Lo ng. V. Pres. & 
Gen . Mgr.; ] . D. Anderso n , Secy. & T reas.; 
A. S. Manternach , Prod. Mgr.; ] . H. Cooper , 
Sales Mgr. ; C. E. Tr ipp , Pur. Dir. ; N. L . 
P ern ice. Pers. Dir.; R . R. Huffman, Adv. :O.·Igr . ; 
M. ~r. Secloff , Chief En gr. 

TELAUTOGRAPH CORP., 
16 W. 6 l s t St., New York 23, N. Y. 

)'ERSONN_E L: W. P. Vieh, Pres .: R. L. Spotts, 
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