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OFFICIAL PUBUCAT N OF 1HE AIRCRAFT INDUSTRIES ASSOCIATION OF AMERICA 

NEEDED: 50,000 FIRMS TO BUILD AIRCRAFT 
Computer 'Flies' 

Jet Engines 
U . S. ai r craft industry ingenuity 

h a s now come up with a new cost 
s aving, time sa vin g device - a g iant 
computing machine that can save up 
to two years and several million 
dollars in the development of ad
va nced-design j e t en gines. 

One of the largest ever built, thi s 
unique analog computer will enable 
e ng ineers to " fly " j et engines before 
th ey a r e built and to forecast p er
formance characte ristics of control 
"ys tems for jet engines that are still 
on the drawing boards. 

The comp uter will become the 
" brai n " for a jet engine simul ator 
th a t will r edu ce costly wi nd- tunnel 
te sti n g a nd cut down th e tim e and 
cos t of fli ght-testin g. 

"Flyi n g" th e comp uter , an engi
n eer ca n become a "test p ilot" and 
in a matter of a few hours ca n see 
how hi s blueprin t engine r eacts to 
" uch conditi ons as givin g i t th e 
throttle a t 20,000 feet alti tude, 40 
d egr ees below zero ai r tempera ture 
a nd at a speed of 1,260 miles an 
hour. 

Previously it was n ot pussible to 
c heck out a pre-production engin e 
control sys tem on a suffi cientl y lar"e 
number o f engines of one type. In 
many in s tances, the engin e is either 
not a vai l a bl e and its expected per
fnTI1, 3nce data is lackin g, o r, if an 
experimen tal proto type of the en
" in e is avai lable, engineers have 
~een unwillin g to risk th e expensive 
prototype in g ruellin g tes ts. 

C heckin g out an experimental en
rrjn e con trol system normally takes 
" p to six months and costs sever al 
~;1 i Jli on doll a r s in the wind-tunnel 

d fl irrht test phases. an i!' 

The machine works this way: 
]~ ng i n ee r s studd y tdh e sp_ecific p ro

1 
h-

I 
at hand an re uce It to mat l e

em . a l form. T hey then convert it 
ma tl c T l . equations. 1e computer work s 
Jn t.O th ese e quations electricall y a nd 
ou t uJJ w ith th e an swer in th e 
comes · I 1 ·. e it takes an aJr mo ecu e to pass 
t JJll I an actual engine. 
throug 1 . . 

T l computer , which took six 
_1e to build , mea sures 35 by 100 

yeat s d is 12 feet hi gh. It covers a 
{e e t an · o f 2 635 feet rou"hly the 

. area , ' "' . 
floo ~ lent of three average-siZed 
e qurva a nd uses 40 tons of air con
h~':n e~~ O' equival ent to ai r condi
n. Jt1 ~11~ 15 aver age-. ized homes. 
t1omn ., 

BUY IN THE SKY 

AIR FARES 

Fares diarged by the scheduled air transport industry 
have increased less than 4 per cent since 1938, while 
retail prices soared more than 105 per cent. In terms of 
1938 dollars, air faref have een cut SO per cent. The 
lo fares are due to the large , faster, more economical 
transports built by the aircraft industry and the efficient 
operations of the airlines. PLANES 

Revolutionary Chemical Etching Process 'Mills' 
Intricate Steel, Titanium Aircraft Parts 

A revolutiona ry process of preci
s ion millin g of steel a nd titanium by 
chemica l etchin g has been developed 
by the a ircraft industry in its con
~ t a nt effo rts to cut costs a nd improve 
prod ucti on methods. 

The process removes unwanted 
me ta l from compl ex, fra gil e formed 
parts or simpl e par ts withou t warp
age or r ej ecti on that might r esult 
from machinin g. Aluminum all oy 
parts have bee n subj ected to the 
r. hemi cal etchin g process in the past. 
H owever , th e need for hi gher
strength. more heat resi tant ma te
ria ls in mod e rn aircraft a nd missile 
accelera ted th e development of a 
process to etch s teel and titanium, 
a nd a pi lot plant is now in opera
li on. 

Most important contributions mad e 
h y th e proce. s are th e r eduction in 
we ight and the number of parts in 
assemblie . Aircr a ft e ngineer. are 
no longer l imited in th e ir design 

ideas to wha t is possible throu gh 
conventi ona l machinin g. There is 
considerabl e time saved in the proc
ess since many pa rts can be etched 
simultaneo usly. The only limiting 
fa ctor is the size of th e tank s con
tainin g the chemical s. The cost o f 
r emovin g th e aluminum alloy by thi s 
process is on ly one-quar ter that of a 
co mparabl e machine tool ope ration. 

T he process essenti all y consists 
o f leav in g the a rea of a part to be 
" mill ed" bare a nd coverin g the re
maini ng a rea with a pro tective coa t
in g. The part is then placed into a 
cau sti c ba th so th a t the unn ecessary 
me ta l can be etched away. It pe r
mits makin g broad or na rrow cut s 
with sharp corn e rs and close toler
ance taperin g. 

T he pi lot p lant now be ing used 
for steel and titanium parts proves 
that the chemical fa c il ity occ upi es 
less space than those used by th e 
equi valent in machin e tools. 

Industry Sets Up 
Aid Program 

By George Hannaum 

Director of Industry Planning Se rvice 
Aircraft Industries Association 

T hi s is the age of specializa tion in 
the world o f industrial organization 
just as it is in the fi eld s ·of science 
and medicine. T he ever-incr easing 
prod uctivity o f American industry 
is due in la rge pa rt to the system 
of suppl y which utilizes the special
ized skills and facilities of th e en
tire industria l community. I t is the 
ne rve system tha t permits industry 
to full y use all of Am erica 's muscles 
o f prod uction. 

Thi s sa me law of efficient qu antity 
produ cti on a lso governs th e pr odu c
t ion of ai rc raft, guided miss iles and 
th eir th ousands of complex com
ponents. The a ircraft in dus try uses 
the manufa cturin g skill s of more 
th an 50.000 subcon tra ctors apd sup
pli e rs. In s ize th ese supplier s ra nge 
from a small shop with two or three 
employ ees to th e largest a utomobile 
manufacturin g concern s. More than 
80 per cent o f these ou ts ide sup
plie rs a re cla ssified as small busi 
ness, sin ce th ey empl oy less than 
SOO peo ple. F urthe rmore. most of 
th ese small , medium and la r ge sub
con tra ctors and sup pli ers mu st call 
upon othe r members of th e ind us
! ri a l co mmunity to help th em per
form th e ir por tion of the j ob. 

Thus, a prime contrac t fo r th e 
prod uc tion o f a ircraft and ae rona u
ti cal equipment is cut up into per
haps more th an 100.000 se parate 
pi eces and sca tte red throu ghout the 
enti re indu strial structure of this 
country. Thi s chain-reaction e ffect 
from th e p rime contracto r on down 
th rough the many tie rs o f subcon
tractors and suppli ers divid es the 
job to be done among those com
panies whi ch have proven abi li ty to 
meN both qualit y and cost yard
s! icks. 

Th e ex tent to whi ch th e aircraft 
indu ~try uses o ut side sources in the 
development and production of air
craft and guid ed miss il es sometimes 
g ives the impression th at th ese items 
a re produ ced through tb e use of a 
ra th e r elabo rate do-i t -yo urself kit, 
with 1 he pr im e contractor merely 
assembli ng the various parts . It is 
~om ewh at mor e than that. 

Fi rst. fr w of th e su pplier s to this 
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The Liutitless Vista 
Gradu a tes o f our universities and colleges who this month received their 

degrees in engineerin g or science have before them the limitless vista of 
man's progress th rough technological gains. It is an inspiring scene. 
Recent breakthroughs in scientific knowl edge have brought us to the brink 
o f an understa ndin g of th e very laws of nature- the composition of matter 
-so the scientists say. 

Thi s new crop of youn g scientists and engineers, spurred by the progress 
already made, are ready to assume key roles in a future th at will pale even 
the imaginary world of science ficti on. 

There is only one barrier to the di scoveri es th at will make a full er life 
for all th e world's people: lack of numbers in trained brainpower. That 
alone can prolong the solu tion to the problems that limit us. 

There is strong evidence that the American public is becoming more and 
more aware of the need for engineers and scientists to unlock new doors of 
knowl edge. A recent public opinion survey conducted by the Aircra ft 
Industries Association points up this consciousness of the necessity of 
urging our yo uth to take up these exciting careers. The public was asked: 
" In view of th e shorta ges of engineers and scienti sts, should algebra and 
geometry (a s the doorways to higher mathematics ) be required high school 
subjects for all boys ?" The repli es: 77 per cent said "yes"; only 12 per 
cent said "no," a nd th e balance had no opinion. 

This attitude is encouraging, particularly in view of the fact that as 
recentl y as 1949, th e Department of Labor , in its Employment Outlook For 
Engineers, made thi s dol eful prediction: "In the next few years, the 
num ber of gradu ates will grea tly exceed th e demand for graduate engi
neers . .. . Schools could admit even fewer students and still provid e an 
adeq uate suppl y o f engineerin g personnel." 

It would be impossibl e to a ssess the harm caused by the sta tement, which 
~ p rea d through the na tion's schools and colleges. The prediction could not 
have been more inacc urate. Last year, there were 70,000 job opportunities 
for the 22,000 engineerin g graduates. And there is no indication that the 
demand has reached a sta bl e plateau. 

The . initial responsibility for encoura ging youth to take up engineering 
a nd SCientific careers is as intimate and close as the family itself. P arents 
who wo uld insure their children a good share of the future should carefully 
weigh th e ad va ntages of promoting their natural interest in engineerin g 
and science. 

The aircra ft indu stry offers one of the most challenging fu tures, with its 
: ver-widenin g fi elds of engineering and science . The chall enge of develop
lll g the a ircra ft a nd missil es of th e next decade embraces nearly every form 
of science and engineerin g. The aircra ft industry represents a marriage of 
th e hi ghest skill s and talents in these fi elds. 

The engineer in the a ircraft industry has come of age. He is no longer 
bound by th e old and disproven idea th at an engineer can onl y be an engi
neer. ~n today's involved technology, it takes a background of engineering 
a nd sc1ence to make th e managerial decisions in a company. More and 
more persons with en gineerin ~ backgrounds a re becomin g key fi gures in 
the managemen t teams th at are the backbone of our aircraft compa nies. 

I n aviati on there are no horizons. The long-feared sonic barrier has been 
left far b~hind. Mach 2 (twice the speed of sound ) has been passed, and 
new mult1pl es a re being set up for future travel. Atomic power , which will 
all ow airc1:a ft to circle th e globe without landin g, is in early prospect. In 
1h e upc~m111 g geophysical year , man will make his first venture into outer 
~pa ce WJlh an earth satell ite. The intercontinental ballistic missil e soon 
will appear. Researches in to the thermal barrier (the terrific heats created 
by multi ples of the speed of sound ) are in immedi ate prospect. There is 
Pven a seriou;:: research pro.ject to explore anti-gravitation - a plan to use 
1he power in the pull of gravity. All of th ese are definit e aircra ft industry 

ta nrets. 
The d ra ma and adventure in these scientific developments prov ide a soli.d 

I ·s for youth interest. General Thomas S. P ower , comman der of the A u· 
JaSI arch and Development Comm and , recently sta ted the case with wisdom 
Re~e ' t . "Like the Soviets, we must stimulate the desire for sci entific 
a nc WJ : r youth a nd we must erase from their min ds the path etic 
car eer s 1

{ fu ' mprac~ical drea mer whose only rewards for accomplishmen t 
pi ctu re 0 l 1e. 

1 f other dreamers. Instead, we must crea te the picture of 
a re the pl au dkJts ? of science, the modern pioneer fi ghtin g on th e fronti ers 
a 'Davy Croc ·e tt , 
o f human kn ow

1
ledge . t these fron tiersmen. 

Tom or row he ong;:: o 
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WI N G T ANK S ON A HEAVY I 
JET eor.4BER ARE AS LARGE I 
AS soME FIGHTER AIRCRAFT 

A WIND TUNNEL 
USED TO TEST AIR

CRAFT MODELS 1 s 
FOUR STORIES H IGH 

• • • • • • 

AND ITS HUGE MOTORS 
PRODUCE WINDS OF 
MORE THAN 1,400 MPH 

THE WING OF A 
MEDIUM JET BOMBER 
WILL SUPPORT A 

.STACK OF AUTOMOBILES 
AS HIGH AS THE 
WASHINGTON MONUMENT 

-PLANES 

New Plane Lubricants 
Beat the Heat 

Constantly searching for new ways 
to beat the hea t and stress caused 
by supersoni c speeds in modern j ets, 
th e U. S. aircraft industry is now 
experimenting with hi gh-tempera
ture aircraft lubricants that will op
era te between 1,000 and 2,000 d e
grees Fahrenheit-more than three 
times hotter than existin g lubricants. 

The new compounds will open up 
entire new horizons in aircraft en
gine design. They will apply to both 
hydra uli c and bearin g systems. 

Today the upper limit is around 
500 degres in aircra ft hydraulic sys
tems and around 350 in bearings. 
Silicone fluid s can take up to 700. 

The new lubrica nts mark an ex
tremely significant breakthrough in 
the th ermal barrier. The problem of 
cracking the thermal barrier in lub
rication has been one of the most 
critical bottlenecks in developing 
supersonic pl anes . 

Some of these compounds have 
such a fantastically high boiling 
point that they will actually freeze 
a t tempera tu res aro und 400 degrees. 

The challenge to the aircraft in
dustry scientist is to design these 
stable, high-boilin g molecules so 
that they will be fluid at lower tem
pera tures, and will have the neces
~a rv oiliness cha racter istic. 

Air Quote 
"The bomber production of a 

potential attack er is a fa ctor in 
determining the number of air 
defense interceptors and radars 
we need. Wheth er he has 1,000 
more or 1,000 f ewer interceptors 
than we do is meaningless in our 
air defense problem because irt:'" 
terceptors do not fii ght intercep
tors. 

" Th e number of his intercep
tors is important, however, in 
determining the number of offen
sive airplanes we would need for 
success in our retaliatory attacks. 

" We need enough offensive air
planes - fighter bombers, light 
bombers, and heavy bombers, to 
successfully penetrate the air de
fenses of a hostile nation and to 
attack th e air bases that support 
strikes against us. Jl7 e need 
enough to nentralize his military 
forces. We need enough to elimi
nate his abilit y to hurt us. 

" In short, we need enough de
fensive weapons to stop a poten
tial enemy ancl enongh off ensive 
weapons to defeat him, if he 
attacks." - General Thomas D. 
W hite, Vice Chief of S taff, USAF. 



Subcontracting Gives Mobilization 
Base Depth for Emergencies 

( C ontinu eel from page 1) 
i ndustry, unlike those engaged in 
production for the commercial mar
kets, supply standard off-th e-shelf 
items. Many of these complex com
ponents and pa rts have been special
ly designed by either the prime con
tractor or the subcontractor. Units 
are designed for functional output 
and limited in stallation space which 
further complicates design. Much 
o f thi s equipment is und er d evelop
ment at the sa me time as the air
fram e, and like the airframe it has 
" bu us" in it which mu st be found 
and"'corrected before th e wh ole arti
cle can be delivered in acce ptable 
form. 

Often, for mobiliza tion purposes, 
th e extent of subcontractin g in the 
aircraft indu stry goes beyond the 
point wh ere it would normall y be 
considered economically feasibl e. It 
mu st be remembered that with high
ly technical advances, such as we 
are now makin g, come complexities 
both in management and product 
tha t make it more and more difficult 
to convert , in case of a national 
emergency, from the production of 
automobiles to airplanes; TV sets to 
bombsights; or typewr ite rs to fire 
control mechanisms. It can be done, 
but n ot overni ght. It is thi s system 
of outside suppliers, with its r oots 
goinc:r dee p into the industrial stru c
ture "' of the nation, that gives the 
mobiliza tion base its produ ction 
stren gth. A broadened mobilization 
base sca tLe rs the targe t for enemy 
bombers, but a mobiliza tion base in 
depth provid es the ability to accel
era te produ cti on rapidly in an emer-
gency. . . 

These circumstances reqUJre not 
only more ca reful consideration in 
the selection of a subcontractor and 
supplier , but a _much closer lia ison 
between th e pnme contractor and 
the subcontractor dur in g perform -
an ce. 

The ove rridin g fac tor in th e selec-
ti on o f a subcontractor or supplier 
is the maintenance of high stand
ard s of qu ality, on-tim e .deliver y, 
and economy. To insure that these 
req uirements a r~ met, subcontrac
!Clre a nd sup pl :ers _are ca refull y 
screened on th ese maJor fa ctors : 

1. Sta bility of manpower and 
level of technical know-how avail-

a Lie. . 
2. A' •aila bility of smtable facili -

t ies and manufacturing sp~ce . . 
3. Ability to m eet speclficatwns 
d qualit Y requirem ents. 

a n 4• P ast. performance, incl~dil~g 
econom Y of operation and r eliabil-

ity. I "b"l " d 5. Firwncia resp ons1 r 1ty an 
business r eputa tion . 

Once a contrac tor has signed a 
su bcon tract, the duties, risks and re-
ponsibili ties have only begun . The 

5 
1·me con tractor , or higher t ier sub-

pr · "bl f h contractor , 1s r esponsi e o: t e 
erformance a nd workma~ l?IP of 

fJ1e complete aircra-ft or mJ ssile, r e
gardless of who man ufactu re? the 

ne nts In the case of a sm glecompo · . . 
source supp ly of a maJor co_~1ponent, 
the entire s uccess of a phumebcon-

ests squarely on t e su con
tract r 
tractor 's pe rforman ce. 

Prime contractors and many of 
the la rger subcontrac tors, therefore, 
have es tablished an extensive pro
gram to assist the subcontrac tor and 
insure proper performance of the 
contract. The program includes 
these features. 

l. Field teams provide con
stant liaison with suppliers on 
problems concerning production 
performance, conformance to 
drawings, quality control, blue
print interpretation, materials 
handling, securing of essential 
materials, coordination of engi
neerin g changes and inspection . 
The fi eld lia ison insures tha t the 
collective effort of all suppliers 
will result in the parts arrivin g 
at the right place at the right 
tim e. Great stress is placed on 
the requirement for precision 
workmanship. 

2. The contrac tor's manage
ment organization is made avail
a ble to assist the subcontractor. 
Key people visit the subcontrac· 
tor's plant, and in some cases, 
r epresenta tives are assigned on 
a semi-permanent basis to work 
with the subcontrac tor. 

3. Varied techniques are used 
to bring subcontractors and 
suppliers into the prime con
tractor 's family. Subcontrac tor 
representatives are invited to 
a ttend symposia organized by 
the prime on tooling, qu ality 
control, materi al conserva tion , 
ma nufac turin g, and similar mat
ters. Specialists in each fi eld 
provide these r epresentatives 
with the lates t information to 
help solve their problems. These 
meetin gs are a two-way street; 
the prime is also able to learn 
from the subcontractor. 

4. The prime contrac tor also 
periodically reviews the subcon
trac tor's performance and prog
ress. Analysis of supplier pro
duction control data provides 
warnin g of slowdowns in deliv
eries. When this occurs, task 
forces are assigned to assist in 
fin din g solutions be fore the time 
delay becomes critical enough 
to delay producti on. 
Despite th e necessity for subcon

tractin g for economic reasons, as 
well as for mobili za tion purposes 
and des pite the continual urgin gs by 
Congress to expand subcontractin g 
and outside p urchases, particularly 
among small business, the prime 
contractor is often penalized fin an
ciall y for expanding his subcon
tractin g ac tivities. The rate of earn
ings tha t he is permitted to reta in 
by the Renegotia tion Boa rd on this 
porti on of hi s total sales volume is 
considerably lower than th e profits 
he may r etain on th e manu [actu r in g 
clone within his own organization. 
Generall y, the same will hold tru e 
within the military inso far as the 
negotia ti on of pro fi t r a tes is co n
cerned . 

There is no question that subcon
tracting must continue a t a hi gh 
rate. But the incentive to do sub
contrac tin g should be clear-cut, an d 
the penal ty removed to give the ai r· 
c raft indu stry the fu lles t possible 
freedom in furthering the program. 

Rugged Engine Test Series Involves Bombarding 
Turboprop with Salvos of Ice Balls 

A ircraft engines mu st be able to 
opera te in all kinds of weather. And 
the aircra ft industry has devised 
some amazing tests to prove th eir 
ruggedness and reliability. 

For exampl e, a turboprop engine 
was recently put through a seri es of 
tests th a t demonstrated its ability to 
opera te in ice and hail. The engine 
was set up on a rigid test stand and 
opera ted a t 13,838 revolutions per 
min ute without its propell er. Spheres 
of ice ran gin g in size from a half 
inch to three inches in diameter 
were prepared, weighin g nearly a 
half pound each at the maximum. 
The spheres were stored at zero 
te mperature until shortly before use 
and then were warmed slowly to 25 
to 30 degrees for maximum tough
ness. 

A spec ial gun was devised whi ch 
fired them into th e co mpressor inle t 
a t speeds up to 425 miles per hour. 
The ri g was tes ted with a two-inch 
rubber ball whi ch penetrated a sheet 
of plywood, three-quarters of an 
in ch thick. 

The tes ts started by firin g small 
ice pelle ts a t 200 mil es per hour 
and worked up to firin g one-and-a
half-inch ice ball s directly into the 
a ir inl et a t 425 mil es per hour. Sal
vos of four one-inch ball s peppered 
th e inl et guide vanes. 

Hi gh speed movi es at 6,000 fr ames 
per second showed the ice balls 
shatterin g against the inle t guide 
vanes and the fragments pass in g 
into th e compressor. The va nes 
oscill a ted as much as a quarter of 
an inch for a fraction o f a second 
under th e impact. The only di scern
ible damage was a dent in the lead
ing edge of one vane and two other 
va nes were sli ghtl y bowed. 

I n ano ther test, an a ir inl et d uct 
from a mil itary turboprop aircraft 
was install ed on the engine, and ice 

balls up to three inches in diameter 
were fired into the duct while the 
engine spun a t 13,838 revolutions 
per minute. Multiple salvos of 30 
ice ball s of various sizes totallin o

two p ounds in weight were fired. "' 
The tests clearly proved that even 

under these simulated hail condi
tions, which exceeded those encoun
tered in actu al flight, the engines 
would continue to operate. 

As an additional backstop , mod
ern turboprop aircraft will use storm 
detecting radar which would keep 
the aircraft clea r of such areas in 
th e first place. 

Radioactive Material 
Aids Safety Drive 

A radioactive materi al has been 
turned into a sa fety agent by the 
aircraft industry. 

One kn otty problem in aircra ft 
production is insuring the removal 
of ri ve t buckin g bars and other 
small tools from the aircra ft and 
co mponent sub-assemblies prior to 
fli ght. 

The aircraft industry, after lengthy 
study and testin g, developed a meth
od of imbeddin g a small amount of 
r adi oacti ve material- Cesium 137-
in th e body of each tool. The tool 
is absolutely sa fe to handle, but still 
gives off sufficient r adia tion tha t can 
be detected by scintiil a tion counters. 

Many meth ods of tool r ecovery 
were tested before this system was 
ado pted. The gamma rays given off 
by Cesium 137 are energetic enough 
so th a t minor obstructions be tween 
the source and the detector do not 
seri ously limit detectabil ity. No ad
verse change in rad iation output 
occurs durin g the aver age l ife o f the 
tool . 



Water Triggers 
Life Jacket 

A new life saving device that 
automatically inflates a pilot's "Mae 
West" life jacket upon contact with 
water bas been perfected by one of 
th e nation's l arge aircraft . com
panies. Th e automatic life JaC~et 
inflator compares in importance w1th 
such standard sa fety features as the 
automatic lap belt and automatic 
parachute release. 

The entire automatic inflator as
sembly weighs five ounces, and will 
inflate a life jacket within 15 sec
onds after immer sion in water. For
merly, pilots falling unconscious 
into the water usually drowned be
cause the inflator was not automatic. 

The new device consists of a cap, 
a piston, a spring-loaded plunger , 
a soft rubber flapper valve and an 
effervescent pill ( 60 per cent tar
taric acid and 40 per cent sodium 
bicarbonate) that is about the size 
of an Alka Seltzer table t. 

The automatic inflator does not 
interfere with the normal manual 
operation. As the pilot drops into 
th e ocean, water rushes through an 
opening in one end of the metal 
ca p, forcing open the rubber flutter 
valve. The water passes throu gh the 
valve and strikes th e surface of th e 
ta blet ca using it to dissolve and 
produce a cloud of gas. The gas 
pu shes the flutter valve back into 
place a t one end of the small cham
ber and forces down the piston at 
th e other end. This in turn releases 
th e spring-loaded plunger, which 
strikes the manual operating lever 
with th e force of a hard yank by a 
man , fires the cartrid ge and thu s 
infl a tes the j acket. 

The device cannot be set off acci
dentall y by rainfall , heavy dew or 
accumul ated moisture, such as 
mi ght be enco untered by military 
pilots under fi eld condi tions, be
ca use th e flutter valve holds th e 
openin g clo ed until it is forced 
open by the pressure of a body of 
water on the outside. 

ELECT R 
BOMBA 

Precision Gages Set 
Industry Standards 

Precision is th e hallmark of the 
aircraft industry and the gage is 
accuracy's final authority. 

One aircraft engine manufacturer 
uses more than 4.7,000 precision 
measuring instruments. It is not 
unusual to find tolerances of parts, 
such as certain ball bearings, held 
to 50-millionths of an inch -less 
th an 1 I 2,1 the thickn ess of a human 
hair. One gage is ca pable of taking 
18 different measurements at the 
same tim e. 

The necessity for these critical 
tolerances is due to the grea t gains 
made by aircraft engine manufac
turers in the horsepower-to-engine 
weight ra tio. At the end of World 
War I, an aircraft engine developed 
one horsepower for each two-and-a
quarter pounds of weight. At the 
end of World War II, the weight 
was down to one pound per horse
power und er combat conditions. 

Today a modern je t engine de
li vers th e eq uival ent of six horse
power for each pound of weight. 
Only by quality, which is based on 
stri ct precision, can this be achieved 
- and th e gage sets th e standard. 

The 1956 AVIATION FACTS AND FIGURES 
Official publication of the Aircraft Industri es Association .. Facts ?nd Figures ~ontains 
the latest statistical information available on the U. S. a1rcraft 1ndustry. It Includes 
complete and current data on : 

• Production and Facilities • Exports 
• Labor • Airlines and Transportation 
• Finance • Research and Development 
• Utility Aircraft • Guided Missiles 
• Military Aviation • Helicopters 

Prepaid orde rs can be sent to th e publish ers, Lincoln Press, Inc ., on the coupon below. 
Cost is $ 1.00. ,--
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Washington 4, D. C. 
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1 t Ground Noise d 
e Drastically Reduce t 

By New Attachme~ 
. d ance 111 

A Other Jmportant a v . 1·on n . . ppr ess 
. nd jet engme no 1s~ su f ·ndus

gJ oubeen made by the arrcra t 1 

has 
try. . I attachment 

A new no1 se contro . ·haust 
·u drastically cut the Jet ex] a nics 

wr b . ·tt ' " 111ec 1 d there y perm! 111, bl en· 
sou~o~k in a more com!orta .:duce 
t? ' ment and substanual!Y 1

1 be-
vJron ' . · ed1ate Y I oise rn areas Imm d run-
t ~ednthe exhaust durin g groun 
~n t 
ups. . . ·f ·a ted shee 

The dev1ce IS a pe1 01 . h are 
I cylinder around whrcd It 

meta ed three conical shrotf ~·t in 
wrapP sr·x feet lon " tWO e ds 
· about - "' 0 oun · IS and weicrhs 15 P 1 mP 
d . e ter " 1 c a 

1a_rn equipp ed with a simP e ent to 
It !S mits easy attachm 
which per ·1 · 

crine tal pipe. demon· 
th e en., Iue was dramaticaliYd st in 

Its va fie] te 
d durin g a recent n crine 

s tr~t~ .t was attached to th e .e The 
wluc 1 {on cr-range jet bombeJ .. dlin .,. 
of ~ va"'s started and, after 1. wa~ 
engme 'few minutes, its power uld 
· for a . Ily wo 
~t sed to where It norma 10_000 
mcredeveloping more thantest ·was 
be d thrust. After the tators 
poun s d one of the spec in
comP~e te ~ bout 100 feet awaY in" 
sta.ndJI1 g to wh en they were go "' 
qun·ed as nnin cr the ena ines. . ·s 

tart ru " "' I I viCe J to s noise contro c e f 
Tl e new . ense o 

1 si lencer in the strJct s . ulent 
not a. d It controls th e ttll b 1 
I wor · . . roducec 

t 1e that what no1 se rs P. ·s not 
flow so I a high frequ encY It 1 
· f sue I 
JS o. I to the human ea r. 
audrb e 

MATS Crosses Ocean 
Once Every Hour . 

Serv1ce, 
. . r Air Transport . rsary 

Mrhta y·k its eiahth annrve ' · 
· 1 mar s " roxJ-

whJC 1 h has carried appd ·t . mont , an 1 s 
tlus 3 770,000 passengers, . fi and 
mately h;ve crossed the P acJ ~3 000 
planes. Oceans more than ' an 
AtlantiC averacre of a plane 
. es - an " I k 

trm . round the c oc -. . ·craft. 
hour a wrboprop cargo and of 

A new · yloa 
bl of carrym g a pa .I s is 

capa 0~ pounds for 1,000 TS e fl eet 
100,0 d to join the MA . has 
sc~1 edule The aircraft industi.Y.tarY 
thiS ye=~~ly provid ~d the 1111 

1
1

0
ng· 

consrst .· s of hw h-speed, I Je 
. h a serr e . " to e n <~ J 

wrt . nsport mrcra ft I lo"·is-
ranl?fs t:: carrY out its globa "' 
MA · ment. tics ass rgn 

Altitude Simulator 
Hits New High 

Capable of simulating altitudeE 

I ·cJ1 at th e present time can be 
W11 d · 

]led only by rocket-powere aJr-reac 
1 1 ft a new mammoth a Joratory 

cra_];ty recently installed in Phoenix, 
facJ 1 · · I tl \rizona , IS helpmg to prope. 1e 
1 S. a ircraft industry 's con tJ~ual 
~:ive for be tte~ , fas ter, more efficient-
] roduced aucraft. . 
Y J}ustrative of th e vast sums bemg 

d by industry in research and 
·nveste 1 · · t I 1d lopment. projects, t u s P.nva e Y 
eve d $5 million product1 on test 

fin~n1 .ce makes it now possible to test, 
faCI 1tY · ord . 1 and develop at a 1ec . eai C 1 ' . 1 es hundreds of aJicraft com-
rate, and accessory systerns. 

011ents f 1 t P ·e a maJ· or part o. t re vas These a• . 
d complex auxiliary systems r ~ -

an . . d by today's and tomorrow s 
quu e . . f 
]tra-modern Jet mrcra t. . 

u An intricative c~1~1presse~ a1r sys
·11 the test fac1hty reqtures hun

~~·~d~ of mil es of piping to channel 
ff ai r at different pressures and 

0 
w era tures to all parts of the 

f:~ora tory for mass production test
. " purposes. Vacuum pumps used 
~ 11 "' ope ratin g the compressor system 111 

4500 tim es more powerful than are 
I Ousehold vac uum swee per. a 1 

Produ cts which ca n be mass p~·o -
l cti on tested at the new test fa<:d1ty_ . 

c ~ aas turbin e engines, air turbm es, a1e"' . 
·. turbines starters, pneumatiC con-

a ul s ca bin pressure regulators, hot 
11 o . , d . l f . u·on · d col an· va ves, re n gera an 
turbin es, heat transfer equipment,_ as 

11 as complete systems empl oy mg we 
th ese componen~s . . . 

Vital pressunzat1on and cooh~g 
e uipm ent for ever higher Hyin g aJ.r

q ft are put to extreme testin g In 
cia f .1. , . I . d and th e new ac1 Hy s gwnt a tJtu e . 

Jd chamber. Measurin g 15 feet !11 

d?a meter and 32 feet long, atmos-
~ ri c conditi ons from more than io3o feet below sea level to more 

1 11 75,000 feet a bove sea level maY 
~:a crea ted in th e ca bin atmosphere 
ltitude chambers. Here any type df 

aeronautical produce may be teste · 
a Banks of instr uments outside the 
chamber con trol its atmosphere. It 
can climb fro~ sea level to 70 ,0?~ 
feet in one minute. Te1npera tu t ~, 

fl·om -75 deg rees Fahrenheit ranae d 
SOO degrees Fahrenheit- an an 

t~treme low of -12.5 degrees Fahren
f1 eit can be reached. 


