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5 per cent of the research and 
development effort, ballistic mis
siles about 10 per cent, earth 
satelites 40 per cent, lunar vehi
cles 15 per cent, planetary ve
hicles 15 per cent and the bal
ance for projects unforseeable at 
this time. The swift shift in tech
nological emphasis is one of the 
knottiest problems confronting 
the aerospace industry. 

PLANES/AEROSPACE 

Aerospace Industry Leads in Research Effort 
Aerospace industry research and 

development accounted for more 
tha n one-third of the total amount 
expended for research and devel
opment by all U. S. industries dur
ing 1957. 

A survey by the National Science 
Foundation shows that the com
panies making up the aerospace 
industry spen t $2,544. million on 
resea rch and development pro jects, 
an increase of $436 million over 
1956. The total for all industries 
was $7,155 million in 1957 com
pared ·with $6,018 million in 1956. 

Civil Aircraft Show 
Increase During 1958 

Active civil aircraft in 1958 
tota ll ed 69,718, a four per cent 
increase over 1957, Federal Avia
tion Agency reported. 

-. ~ Cali fornia holds first place in 
~number , with 8,556. Four other 

sta tes combined with Californ ia 
acco unt for more than one-third 
of the total. They are Texas, Illi
no is, New York and Ohio. 

F igures are contained in the 
booklet "U. S. Active Civil Air
aaft by State and County," avail
ab le from the U. S. Government 
Prin ting Offi ce, Washington 25, 
D. C. Cost is 55 cen ts. 

The survey notes: "The aircraft 
and parts (aerospace ) and elec
tr ical equipment industries to
gether accounted for slightly more 
than one-half of the total research 
and development by private firms 
in 1957. Both of these industries 
are closely associated with the 
country's heavy research and de
velopment program in the missile 
and space exploration fi elds. It 
can be an ticipated that they will 
contin ue to play a dominant role 
in the research and development 
picture for some years to come." 

Industrial research and devel.op
ment, sparked by the aerospace in
dustry, has more than doubled 
since 1953 when abo ut $3.5 billion 
was expended. A feature art icle in 
thi s issue of Planes-Aerospa.ce by 
Gen. Orval R. Cook, (USAF-Ret.) , 
President of the Aerospace Indus
tries Association, describes some 
of the outstand ing civil applica
tions of mi litary research and de
velopment programs. 

The Nati onal Science Founda
ti on estimates that the total re
search and development effort of 
the U. S., which includes programs 
directly handled by the U. S. Gov
ernment, colleges and universities 
and other non-pro fit instituti ons, 
was about $10 bi ll ion. 

The aerospace industry also led 
all other industries in the perform
ance of basic research. The survey 
shows that $241 million was spent 
by all industries with the aero
space industry expending $52 mil
lion or 22 per cent of the total. 

The importance of research is 
graphically stated in a recent re
pnrt by the House Committe~ on 
Science and Astronautics: "Na
tional security today is as depend
ent upon research as Elizabethan 
England was dependent upon the 
fl eet of Sir Francis Drake." 

Water Cooling System 
Protects Delicate Radar 

An evaporative cooling system 
that will keep delicate radar equ ip
ment from burning up as it moves 
through space in supersonic ve
hi cles is a current research project 
at an aerospace company. 

The water coo ling system, now 
undergoing preliminary testing, 
wi ll be checked in simulated alt i
tudes of up to 75,000 feet and 
Mach 3.2 speeds for 15 minu tes' 
duration. 

The manufacturer 's engineering 
department has been working on 
the cooling s ~rs tem under Navy re
sea rch development contracts. 

Military To Buy 
1,500 Aircraft 

The 86th Congress, during its 
- first session, has appropriated 
nearly $15 billion to pay for a 
wide variety of aerospace proj ects 
ranging from air traffic control 
towers to satellite probings of the 
radiation band around the earth. 

This roundup includes procure
ment, research and development 
and related construction funds ap
propriated for the Department of 
Defense. National Aeronautics and 
Space Administration, Feder~ 1 
Aviation Agency and the Atomic 
Enerrry Commission. It does not 

0 • 
include funds for mamtenance, 
operations or salaries. 

Larrrest single amount of money 
0 • 

- $6,057 million-was appropn-
ated for aircraft for the Air Force, 
Navy and Army. This was. $140 
million less than requested m the 
Federal Budget. Along with funds 
appropriated in previous years, 
this provides for the procur~m~nt 
of about 1,500 aircraft. This m
cludes additional strategic bomb
ers, jet tankers, fighter-bombers, 
turboprop transports, several mod
ers, jet tankers, fi ghter-bombers, 

Appropriation fo r Defense De
partment missile programs was 
$3 624. million, ·which is $76 mil- . 
li o~ more than requested in the 
budget. These funds ·will provide 
for the accelerated development 
of anti-missile missiles. The high 
priority ICBM's and air-launched 
missiles will receive more funds in 
Fiscal Year 1960 than in the pre
vious year. Present air defense 
missiles wi ll be funded at just 
abo ut half the amount of last year, 
a reduction of more than $500 mil
lion . 

Missile programs that are not 
techn ologically promising or have 
been superseded by more advanced 
developments have been cancelled. 

Congress appropriated $3,817 
mi lli on for research, development 
test and evaluation which is $44 
million more than requested. The 
ex tra funds were provided for anti 
submarine warfare. 

It is not possible to make valid 
compari sons with this amount for 

(See FUiVDS, Page 3) 



ABOUT SIXTY PER CENT OF 
THE COMPONENTS IN A 
ROCKET ENGINE ARE SUB
CONTRACTED BY THE PRIME 
MANUFACTURER. 

CAMERA DEVELOPED FOR 
PHOTOGRAPHING HIGH 
SPEED FLIGHTS CANT AKE AS 
MANY AS 8,000 PICTURES A 
SECOND. 

443 LBS. 
LIGHTER TURBOJET COMPRESSOR BUILT OF 

TiTANIUM IS 443 POUNDS LIGHTER 
THAN A COMPRESSOR BUILT OF 
STEEl. 

Aerospace Quote 
" Our principal goal in 

procur ing a new weapon 
system must always be to 
get the best possible system 
within a ti me period dictated 
by the req uiremen t for the 
weapon. 

·'This mea ns th at we must 
make optimum use of com
petiti ve ideas, establishe::l 
capabiliti es, and fac iliti es. 
We do not consider these 
objecti ves to be in co nAi ct 
but rather that they a re mu
tual! y supporting . .. 

"Again , Iet me say we re
serve the n ght to approve or 
veto any. pr?posals made to 
us that 111 d1ca te an i . "b T . II CO m-
pa tl 1 1ty w1th the fun damen-
ta l goa l I have J. ust . .

1 
men-

t J ~n ec .. \_Ve consider that 
th1 s po~1t10n enco urages the 
agg r_essJve use of ini ti ative. 
ma~11n u m competi ti ve oppor: 
tulll ty, and the Aow of co
operation which are char 
acteri sti c of . o ur industri al 
eco nom y."- Donalrl R. Jack
son , Deputy to Assistant 
Secretcu-y of the Air Force, 
Materiel, SefJI . . '3_ j9S9. 

Exhaustive Tests Mark 
Missile Prodution 

Ri gid performance tests for mo re 
than 40 thousand parts is the prel
ude to assem bling an interco nt i
nen tal balli sti c missil e. 

Ranging in size frorn smaller 
than a postage stamp to complete 
rocket engines, the pa rts a re fun
nelled into the manufacturer's 
plant from more than 50 major 
suppliers across the country. 

In the plant each must " per
form" for an a rray of co mpli cated 
"proofin g too ls." T hese incl ud e 
"silent" engine r un test chambers, 
d ust-free labs for electronic, hy
dra ulic and pn euma ti c compo n
ents, a va ri ety of indi vid ual or co n
so le te t pa nels and a specia l vat 
emp loy ing ultrasoni c so un d waves. 

Before they move to assembly 
areas each part must bear a stamp 
of approva l either by resident plant 
inspecto rs or by company inspec
tors who work in p lants of sup
pli ers across the na ti on. 

T he aerospace ind ustry uti lizes 
un ique techniq ues unriva lled by 
an y other manufactu r ing ind ustry 
to insure th e reli abi lit y of its 
products. 
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Meas•••·e of Sti~~ess 
The tremendo us technological gains in the aerospace industry have 

generated a problem aptly termed the " measurement pinch" - - - the 
need {o o· adva nced s y s tem u r U. S . measurement standards and calibra
ti on meth ods. In the past few yea rs tolerances on m achined parts have 
shrunk fr om thousandths to tenths of th ousa ndths to milli onths of an 
in ch. To lerance have rapidly edged up to nea r· absolute. 

How important is the need for a precise stand ard ? An error in 
accuracy of one-millionth of an inch in the bore-h ole of a gyroscope 
ca n easil y cause a space vehicle to mi ss the nioon by thousands of miles. 

\Vhat is one-milli onth of an in ch ? lf a slack of q ua rters three times 
a · high as the Empire State Building were to represent an inch, one 
quarter in that stack would represent a milli onth of an inch. AnotherA 
way of conceiving thi s elusive measurement is to consider that one W 
millionth of an inch is to one inch as a six inch post card is to the 
length of Long Island . 

The measurement pinch involves more than just leng th. The measure
ment of tempera ture, voltages, microwave frequencies, vibrations, even 
humidity are among the areas requirin ~ immediate a ttention. 

The Aerospace Industri es Associa ti on r ecently completed a survey 
of industry calibration practi ces and needs among 77 companies manu
fa cturing such precision equipment as missiles, computers, bombing
naviga ti on systems, rocket eno-ines and inerti al a uidance svstems. 

The Na ti onal Bureau of St; ndards, the Feeler~! agency charged with 
the task of standards and calibration, worked closely with the AlA 
committee in preparing the survey questionnaire. After reviewing the 
report, R. D. Huntoon, Deputy Direc tor of the Bureau of Standards, 
stated: " It gives us hi ghl y significant information about measurement 
problems as seen by the industri es that are working on guided missiles; 
rocket engines, electronic control, sensing, and telemetering devices; 
and space vehicles. This segment of industry is still under wraps as 
far as the more technical phases are co ncerned ; and it is tied directlv 
to both the military security of the Na ti on and to its position of indus
tri a l leadership." 

This is the cru x of the burgeoning problem. There must be more 
basic research_ on the highl y technical problems invo lved in providing 
better ca bbrat10ns and standards. However , the problem strikes deeper 
than just more resea rch. The pace of research is ver y important, too. 
The d1:amati c . changes taking p lace in aer ospace technology demands 
llnmed1ate act10n. Standards and calibrati on programs must be placd 
on a crash basis if we a r_e to keep pace with the new accuracies andA 
measurement ranges requued fo r tomorrow's weapons. W 

The Na ti onal Bureau of Standards, alth ough it oper ates under the 
De~artment o~ Commerc~, sh ~ ~l d be logicall y viewed as a partner in 
n ~ tl o n a l secun t~ ~ l on g w1th m1htary services and the supporting inclus
tnal complex. 1 h1 s agency should not be shackled in its wo rk throuo-h 
any ignorance of its importance. 

0 

_Perfo rmance failure~ i n tomo rrow's sophi sti ca ted weapons could con
ceivab ly be ca tastroph1 c. We must have reli abil.ity of performance that 
has as its basis the conti nuous development of fine r measuremenl 
standa rds. 
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GEN. ORVAL R. C O O K, (USAF-RET.) has 
served as Pres id e nt of 
the Aerospace Industri es 
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By ORVAL R. COOK 

President , A erospace Industries A ssociation 

HAVE yo u eve r sat down to one of th ose 
pre-cooked froz en mea ls known as " TV 

d inne rs"? Cha nces are you have, beca use thi s 
boo n to th e busy house wife has beco me 
tremend ou ly pop ul a r in th e las t few yea rs. 
The cha nces a re equa ll y good th a t ) ou we re 
not a ware th a t thi s modern co nveni ence i a 
direct produ ct of th e nat iona l defense effo rt. 
The T V dinne r was o rig inall y deve loped b) 
the Ai r F o rce a a so lu ti on to th e prob lem of 
feedin g a irc rews aboa rd long ra nge bombers 
on miss ion whi ch so metim es cove red two [ull 
days. 

The pre-cooked frozen meal is but one of 
myri ad items which hav e res ulted fr om the 
de fense prog ra m. Other b y-products ra nge 
acr oss the boa rei fr om commercia I ato mic
power a nd new method o f ca nce r treatment 
to mu ch le spectacul a r exa mp les such as 
moisture-proof packa g ino· of foods a nd im 
proved hea ring a id . ~ " 

A co mprehensive di ge t of the benefits ac
c rui ng to th e c ivili an eco nom )' fr o m defense 
research expenditures is contai ned in a new 
repo rt prepared h ) th e Ope ra ti ons Research 



Office of Johns Hopkins University. The re· 
port, entitled " Defense Spending and the U. S. 
Economy," outlines the results of a study 
contract with the Department of the Army. 

It is by no means an attempt to justify 
heavy defense research and development ex
penditures because of their civilian applica· 
tions. " Obviously," says the report, "it does 
not follow that the greater the military budget, 
the greater the civilian benefit, without limit. 
Nor is it argued that military budgets should 
be increased for any reason other than mili
tary necessity. In short, the object of the study 
has been to introduce an additional dimension 

of consideration in judging the utility of a dol· 
iar of miiitary expenditure." 

The report merits the widest possible circu
lati on, because it is important to future 
defense programs that the American citizen 
understand that the defense dollar produces 
a considerable degree of " feed-back" to the 
civilian economy, aside from the basic prob
lem of survival. 

For the past decade, the taxpayer has been 
required to turn back to the Government a 
substantial portion of hi s income to support 
the milita ry programs. He has accepted it, 
for the most part without enthusiasm, but 
with the acknowledgement that strong defense 
is a requisite to his continued existence, or 
at least to a continuance of his way of life. 
He has, for the most part, been unaware of 
the side benefits to the civilian economy pro· 
duced by the heavy expenditures for defense. 

The Johns Hopkins report makes these 
rna j or p oints: 

l. In fi scal year 1958, expenditures for 
military research and development amounted 

to more than $5 billion, or more than half 
of all research and development work carried 
on in the United States. Almost all of this 
military research and development has a 
" transference value," or benefit to the civilian 
economy. In fact, the investigators learned, a 
dollar spent on military research and develop· 
ment frequently produces just as much {or in 
some cases more) benefit to the civilian 
economy as a dollar spent for civilian research 
and development. 

2. Most military occupations have civilian 
counterparts, with the result that the civilian 
economy benefits directly from the transfer of 
skilled personnel '" ho have recived their train
illg in the military services. In the. technolog
ical age, there is more and more need for 
skilled workers, and the military is providing 
industry with a pool of techni cally trained 
personnel. 

3. The money invested in defense has 
important indirect, as well as direct, impacts 
on the national economy. For instance, the 
purchase of a tank affects not only the auto
motive company which builds it, but a great 
many other industries which produce com
ponent parts. Similarly, wage payments to 
military and civilian employees of the Depart
ment of Defense generate a considerable 
amo unt of economic activity and have im
pacts on levels of production and sales. 

The most graphic examples of non-defense 
benefits to the civilian economy resulting from 
defense work lie in new end products which 
were developed as a result of military re
search. The voluminous Johns Hopkins report 
lists li terally hundreds of them. 

Some of the more notable examples come 

readily to mind. For instance there is com- I 
mercia! atomic power which offers great 
potential for tomorrow a benefit which might 
have arrived decades later had it not been 
for th T ' e mr rtary requirement for a greater 
means of dest . . 

l 
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the need for high-powered jet engines for 
military aircraft. All of the turbojet engines 
used in American commercial transports were 
developed originally as military proj ects. 

The widespread use of electronic computers 
in all types of industries is now well known . 
The computer itself, and the manufacturing 
industry which grew from it, is a product of 

a the military programs. It was in 1942 that 
.the Army decided it needed a faster method 

of calculating traj ectory and firing tables. The 
Ballistic Research Laboratories of the Ord
nance Department explored the possibilities of 
developing electronic computing devices cap
able of extremely high r ates of calcula tion 
and let a contract for the development of such 
a system. This contract, with the Moore 
School of Engineering of the University of 
Pennsylvania, produced ENIAC, the first 
modern electronic computer. 

The productivity benefits to industry and 
the entire economy of electronic computati on 
are enormous. Such computers are used fo r 
payrolls, inventories, r esearch problems, 
scheduling, traffi c problems and a great vari· 
ety of other jobs. Some indication of the 
importance of this development is contained 
in the fact that, in 1957, latest year for which 
fi crures are available, the value of computers 
s~d. or r ented was about $350,000,000. It is 
obviously much higher today, due to the 
increased demand fo r electronic calculation 
in the space age. 

In addition to these maj or items which 
stemmed from military research, the Johns 
Hopkins report lists a great number of other 

.products and processes brought about initially 
by military requirements. Here are some 
examples : 

Cold Weather Footwear, now used by meat 
packers. lumber workers, police, explorers, 
sportsm,en an d a number of other occupations, 
resulted from an Army problem: trench foot 
and frostbite among combat troops in cold 
weather areas. A Quartermaster Corps re· 
search and development project came up with 
a special shoe using a double vapor barri er 
in which a fl eece and felt insulation is sealed 
between impermeable inner and outer casings. 
The shoe is now sold by practi cally all major 
footwear ma nufacturers. 

Cancer Treatment. During a study of the 
effects of nitrogen mustard gases on tissues, in 
an effort to develop treatment and antidotes, 
the important di scovery . was made that in · 
travenous inj ection of tlus mustard gas pro· 
duced an action which aids treatment of such 
forms of cancer as leukemia, Hodgkin's 
di sease a nd lymphosarcoma. Though these 
forms of cancer cannot be completely cured 
by the ni trogen mustards, life can be pro
longed by retardin? .the spread of the ?isease, 

N uclear Vulcamu ng, a process wlu ch c~n 
&produce a mar~:d effect ~n the rub~e1: m· 
•dustry's vulcamzmg techmques by ehmmat· 

ing the , use of heat and pressure th_ro~gh 
exposure of the r ubber to gamma rad1atwn, 
was developed by the Air Force at Wright Air 

Development Ce~ter. . 
Plastic Hean ng A id. Research at the 

Army's Walter Reed Hospita l, aimed at en· 
ablin<T personnel to be effective after a hearing 
loss ~ecently produced a soft, non-toxic plas
tic hearing aid capable of much higher per-

formance levels than other such devices. The 
new hearing aid is comfor table, capable of 
withstanding extremes of climate, remains in 
place even during strenuous exercise, and 
creates no allergy problems. The report states 
that hearing aid manufacturers in the U. S. 
and abroad, as well as hospitals, clinics and 
hea ri ng aid centers are rapidly changing to 
this new soft ear-mold aid and predicts that 
the Ar.my development will become un iversal 
within the next decade. 

Treatment of Waste Water. A Navy project 
brought for th eq ui pment and chemical proc
esses for treating and re-using waste water 
in laundry operations. This system has obvi
ous utili ty in areas facing wa ter shortage 
problems, and is app li cable to other areas for 
such uses as preserving streams from water 
pollution. 

Weather Prediction. Air Force meteorolog
ical research and development has made sub
stantial contributions in the ar t of weather 
forecasting and the information gained has 
been passed along to all interested agencies 
so that the public may benefit by better 
weather prognosis. Improved forecasting and 
the operations of Air Force weather recon· 
naissance aircraft have saved countless mil
lions of dollars and many human lives, where 
storm and hurricane warnings permit mea
sures lessening the impact and destruction of 
these phenomena. 

Fire Extinguishing Agent. Research by the 
Army Corps of Engineers to solve the problem 
of rapidly extinguishing fires under varied 
climatic conditions yielded a new agent capa· 
ble of extinguishing petroleum fires under 
normal and arctic conditions. The new agent 
is non-toxic and superior to the one it is re
placing. It has pa rticular benefit in the avia
tion fi eld, because it is ideal as an extinguish
ing agent for fi xed systems in aircraft. The 
new agent 'viii also make it possible to per
form safely many hitherto hazardous indus
trial operations. 

Printed Cirwits. The Air Force, concerned 
by costs and reliability of electronic equip· 
ment, conducted an investigation designed to 
eli minate some of the many operations re
quired to assemble component parts into cir
cuits. The investigation proved that printed 
circuit boards helped eliminate mistakes in 
wiring, speeded up assembly and consequently 
reduced costs. The printed circuit technique 
has now been widely adopted by the elec
tronics, electrical and automotive industries 
and has co ntributed materi ally to better and 
more easily maintained civilian products in 
these fi elds. 

An Arm y Chemical Corps study on the 
effects of nerve gases on the human system 
produced a compound known as DFP, which 
has civilian application in the treatment of 
eye disease. It is used to relieve pressure in 
the eyeball s of people with glaucoma, a serious 
disease which often leads to blindness. It is 
also used to treat persons with bladder diffi· 
culties that often develop after surgery. 

And then there is the fl ame thrower. It is 
at first hard to imagine a civilian applicati on 
fo r a product so obviously dedicated to de
struction, but the fl ame thrower is now in wide 
use commercially. A small, knapsack-type of 
flame thrower was developed for use in burn
ing off th orns on cactus and other desert 
plants to make them suitable as feed for cat
tl e. Tractor-drawn fl ame throwers, mounted 
on culti vators, are used in onion and cotton 
fi elds fo r controlling weeds. Aquatic weeds 
and deep-roo ted weeds in the more ariel 
Western states are controlled by fla me throw
ers with excellent results. 

These are but a few of the p roducts and 
p rocesses developed by military stimulus. The 
report li sts more than 300 such examples, and 
there are a g reat man y more of a classified 
nature not included in the report. 
. The 1 ohns Hopkins report does not confine 
Itself to product development, however. It 
points out that military expend itures also have 
direct effect on local employment, and while 
the study is devoted primari ly to listi ng the 
benefi cial aspects of mi litary programs to the 



Civilian economy, it adds that shifts in de
fense expenditu res can have a marked ly detri 
mental-effect, so closely have the milita ry pro
grams and the civilian economy become inter
related. As an example, the report lists the 
near-disastrous occurrentes in the Los An
geles-Long Beach, California, area from May 
to November of 1957 when a series of defense 
contract cancella tions and cutbacks played 
havoc with employment. 

During that period, 29,000 aircraft workers 
were laid off, and these layoffs resulted in other 
layoffs in supp lier industri es loca ted in the 
community. · About 4,400 workers were d is
missed in the electrica l machinery industry, 
1,300 were d ropped in instru ment-making es
tablishments and abo ut 2,500 we re la id off by 
fi rms making non-electrical machinery fo r the 
aircraft manufacturers. The Bureau of Em
ployment security of the Department of Labor 
reco rded tremend ous increases in relief par
ments, since there were almost no loca l oppor
tunit ies fo r alternative employment fo r the 
la id-off workers. Local businesses of almost 
every type we re adversely affected by declin
ing sales to thi s large segment of the local 
labor force. 

Conversely, defense activity can be instru
mental in increasing local economic outp ut or 
bringing abo ut regional economic develop
ment. Many com munities have received their 
i1i itial g rowth stimulus from the act iva tion of 
an Army camp or an Air Force or Navy base . 
In some cases, the communiti es dropped to a 
lower economic level after the militar y ac
tiv ity ceased, but in a g reat many others the 
community 's development was ma intained by 
reason of reso urces and ind ustries developed 
during the period of military activity . 

One mo re effect of military expendi tures on 
the civi li an economy lies in the fi eld of rea l 

estate. T he milita ry agencies are important 
landlords and rente1·s throughout the Nation 
and milita r v ac ti vities typically call for larue 
land areas ~s well as storage and office facili-
ties in high-rent di stri cts. The military de
mand for such space produces an inevitable 
effect on the value of adj acent and surround-
ing property. Certain areas-Alaska, for in
stance-have developed to a g reat extent be
cause of the existence of permanent militaryf~ 
installa tions. 

Completely aside from the question of sur
vival, it is obvious from this brief summary 
of the J ohns Hopkins report that money spent 
for defense buys mo re than security and can
not logica ll y be described as all " money down 
the dra in." 

On a wistful note, the report makes this 
comment : 

" One simple, trad itiona l a nd generall y held 
idea is that the milita ry establishment repre
sents economic waste. There is a kind of 
va lidity in thi s; in a wo rld organized in a 
trul y rational ma nner, there wo uld be no mili
tary; there wo uld a lso be no involuntary un
employment, and the whole product of huma n 
efforts wo uld go directly to serve human wel
fa re." 

Unfortuna tely, we live in no such Utopian 
atmosphere. T he th rea t of agg ression has not 
d iminished and there is little likelihood of an 
abrupt reducti on in defense expendi tures, fo r 
defense is not onl y a contributor to the na
tional economy, it is essenti a l to its continu
ance. Under these circumstances, it · is en
co uraging to know that while we are spending. '\ 
bi llions to rema in strong, we will continue to 
get the "feedback" bo nus tha t will help make 
a better way of life while we ma inta in the 
peace. 

• 
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Funds for Research and Development 
Show Steady Upward Tre.nd 

(Continued' from Page 1) 

previous years since it includes 
a many_ d evel op~ent proj ects form
- erly mcluded m procurement ap

propriati ons. But the trend , fi g
ured on either the new or old 
basis, is upward. 

Indicative of the trend is the 
fa ct tha t 40 per cent of the total 
RDT&E fund, or almost $1.5 bil
lion, will go for missiles. Anti
submarine warfare proj ects in
clude the perfection of anti-sub
marine g uided missiles and other 
weapons such as a drone helicop
ter. Work will also continue on 
the development of nuclear pro
pulsion for military aircraft. 

102 Air Force Wings 

The research and development 
fund includes the amount needed 
for the Advanced Research Proj
ects Agency which is respon~ible 
for developing long-range proJects 
in space with military applica~io_n s . 

Congress granted $1,360 m1lhon 
for construction out of which more 
than 40 per cent will be used for 
missile fa ciliti es construction. 

In air strength summary, the 
Air Force will have 102 combat a win o-s at the end of FY 1960, 

W tine~ less than at the close of FY 
1959. There will be two less air 
defense wings and one less tacti
ca l wing. The number of strate
g1c win rrs remain unchanged at 
43. Sq~adron s of the Military 
Air Transport Servi ce will be _re
duced b y three, but refu ehng 
squadrons will be increased by 

eight. . . 
The Nav y WJII co ntmue to oper-

ate 16 carri er air groups, 22 car
ri er anti-submarine warfare squad
rons and 42 patrol and warning 
squadrons. The Na_vy, including 
the Marine Corps, w11l have about 
9,000 aircraft in active service. 
This is 600 less than the Navy had 
at the end of FY 1959. 

5 700 Army Aircraft 
' 
The Arm y will have seven mis

sil e commands and missile groups. 
There is a small reduction i1~ the 
number of air defense ba ttali ons, 
but the number of guided miss il e 
anti-aircraft batta li ons remains 
the same. The Arm y will continu e a to h ave an acti ve in ventor y of 

W nearl y 5,700 ai rcra ft. These a re 
Ji o-ht fi :xed- wing ai rcraft and heli -

b 

copters. 
The Na tiona l Aeronau tics and 

Space Administra tion was gran ted 
$318 675,000 for research and de
ve l o~ment projects in as trona utica l 
a nd aeronautica l research. One 
major item_ is P~·oj ect Merc~r y , 
the pl an which Wi ll put man 1nto 
orbita l fli gh t around the ear th. 

The Federal Aviation Agency 
for FY 1960 has a total appropria
tion of $557,745,000 an increase 
of about $8 million over the previ
ous vear. Out of thi s amount, 
$118;200,000 will be used for air 
navigation facilities. This pro
gram includes eight long-range 
radars; equipment for tying the 
FAA system in with Air Defense 
Command radars ; 18 very high 
frequency omniranges at termi
nals; 10 air route traffic control 
centers ; 20 instrument landing 
systems ; 16 traffi c control towers 
and 50 sequence fla shing approach 
lights at airports. 

Airport Program 

The Federal-Aid Airport Act 
provided for $63 million for air
port construction, and the FAA 
appropriation contained $22,470,-
000 for Dulles International Air
port near Washington , D. C. 

FAA's research and develop
ment appropriation amounted to 
$48,725,000. The proj ects in
volved are both short-range and 
long-range, all aimed at improving 
the air na vigation , communica
ti ons, data processing and di splay, 
airport layout and design, and the 
evaluation , development and test
ing of the 1ational Weather Sys
tem. 

The Atomi c Energy Commission 
has a total appropriation of about 
$2.7 billion dollars. From this 
amount, the AEC will spend $68,-
700,000 for aircraft reactors, $27,-
900,000 for missile propulsion 
systems and $12,100,000 for satel
lite power sources. 

'Hurricane' Rains Used 
in Jet Windshield Test 

Rain and wind are hurled with 
hurricane force against wind
shields of one of the jet transport 
planes now in production. 

Purpose of the artificially pro
duced storm y weather is to enable 
th e transport manufacturer to find 
the best means of clearing jet air
craft cockpit glass so pil ots can see 
despite an y downpour. 

Steady walls of water a pprox i
mating rainfall of two inches an 
h our a re shot out of pipe at the 
aircra ft 's windshield in a ir streams 
simul ating jet speeds at takeoff 
and landing. 

Engineers and test speciali sts 
po int out th at wind shield wipe rs 
which cleared cockpit g lass of con
ventional planes would be in effi
cient on the hi gh-speed jets. 

" Blades of the wipers wo uld 
never touch the glass as they a re 
lifted by the a irstream at jet 
speed," an eng ineer said . 

Self-Service Plan 
Utilized To Cut 
Production Time 

A self-service super-market plan 
for supplying parts to workers on 
an aerospace assembl y line is pay
ing dividends in effi ciency and 
lower costs. 

Peg boards are placed along the 
walls or mounted on wheels and 
parts needed are hung from the 
board . In some a reas, due to the 
special shape and odd curves o f 
so me of the pa rts, storage shelves 
required large amounts o f fl oo r 
space. With the peg board in place, 
parts are hung on the wa ll, at hand 
when needed, and safe fr om 
damage. 

Conve nti onal s h_e l v i n g costs 
more, too . P rocluct10n experts say 
that one $6.80 sheet of peg boarcl 
will handle more parts than com
mercial shelving costing $37.50. 

Wide T emper~ture 
Ranges Simulated 

Temperature extreme s cold 
enough to freeze mercury and 
more than twice as hot as the sun's 
surface are being emplo yed in the 
manufacture of modern aircraft, 
missiles and spacecraft. 

One aerospace company is using 
a new technique for warp-proofing 
airliner parts by quick-freezing 
them at minus 130 degrees Fahren
heit. 

Another is using a revolutionary 
type of test equipment which can 
create temperatures up to 25,000 
degrees F. 

The "cold" process, at tempera
tures low enough to cause a tennis 
ball to shatter like a light bulb 
when dropped on the floor, is used 
to stabilize steel anti-icing ducts 
used in jet transports, provides im
proved protection against warping 
or distortion. 

The " hot" process is being used 
to test materials like graphites, 
used for missile nose cone applica
tion , and extremely high melting 
metals for leading edges in high 
speed fli ght equipment. The proc
ess subj ects them to temperatures 
more than twice as hot as that on 
the sun 's surface. 

The hea t test equipment, kn own 
as a plasmaj et, is expected to make 
it possible in the near future to 
handle such meta ls as tungsten, 
which has a melting point of 6,100 
degrees. Because of its hardness 
and resistance to hea t, tungsten 
has seve ral applica ti ons in missile 
manufacture. 

Civil Defense Offers Aid 
in Buying 'Copters 

The Office of Civil and Defense 
Mobilization will contribute on a 
matchin ()' funds basis to states and 
their p~litical subdivisions for 
purchase of certain organizational 
equipment, including helicopters. 

The contributions program is to 
assure more eHective civil defense 
planning and training, and to 
better enable states to meet na
tural disasters or other emergen
cies, according to Joseph F. Na
poli , who directs the financial as
sistance offi ce at Civil and Defense 
Mobilization headquarters in Battle 
Creek, Mich. 

Financial aid in purchasing heli
copters, is " clue to the versatility, 
special adap tability and superi or 
effectiveness of heli co pters in per
fo rming hi ghly specialized types 
of civil defense emergency opera 
ti ons, particularl y in the fi elds ~[ 
evacua ti on, observa tion, traffi c ch
rection and co ntrol, damage_ assess
ment radio)o<Y ical monitonng, at· 

' • b • d co!1l-tack warnmg, rescue an 
muni cations," OCDM tates. 



Digital Plotters 
Speed Tests 

An electronic wonder which can 
translate satellite and missile per
formance data to a graph or plot 
at the fabulous rate of more than 
4000 points a second has been de
veloped by an aerospace manufac
turer. 

The high-speed digital plotter 
permits complete flight evaluations 
of the manufacture's space pro
grams 17 times faster and at least 
12 times cheaper than was possible 
with the pre viously u sed system of 
converting electronic signals into 
a finished graph form for engi
neering analyses. 

The new plotter takes the proc
essed data spewed out with light
ning-like rapidity by advanced 
computers and turns it into a fin
ished plot complete with printed 
annotations in one completely au
tomatic operation . 

Engineers say that one typical 
data reduction job which used to 
take 106 eight-hour working days 
now can be done in six days . In 
addition to the man-hours saved, 
the cost savings ~n paper alone is 
conservati vely estimated at 7 to l. 

"Putting it another way, where 
we used to produce 50,000 data 
points a day, we now have the ca
pability of doing 282,000 a min
ute," sa id the engineer who spear
headed development of the plotter. 

Development of the new system 
represents a year's intensified work 
by the company's resea rch depart
ment. Two units have been deliv
ered-one to the Navy and one to 
the Air Force - for missile and 
satellite development work. 

Sonic Fatigue Tests 
Check Structure 

Because high frequency sound 
waves created by jet engines tend , 
in time, to weaken the metal of the 
aircr_a~t and ~ould result in parts 
requumg mamtenance, an aero
space manufacturer has taken 
steps to make certain parts don't 
"get too tired ." 

The manufacturer has beaun 
sonic fati g ue tests to find bout 
which parts might be affected a a 
part of the structure certifi cation 
program. . 

Tests are run belund a specially 
constructed barrier which deflects 
noise dur ing engine runs. Here the 
two inboard engines are r un up 
while engineers take read ings to 
find out h ow ~1uch f~tigue_ is in
duced at van ous po1nts 111 the 

tu l·e Tests are run on the struc · . . 
d beca use v1bra twns are a ro un 1 1 0 ·e seve re than w 1en t 1e even mol 

aircraft is in flight. 

Meteoroid Effects on Space Vehicle Materials 
Tested with 'Fastest Gun in The West' 

The " fastest gun in the West" is 
being used by an aerospace com
pany to simulate the effects of 
meteoroids slamming against the 
hull of a space vehicle. 

Astronautical experts estimate 
that 1,000 to 10,000 tons of these 
ston y or metallic particles fall to 
earth each day from outer space. 
More than 95 per cent are micro
scopic in size and would not dam
age a space vehicle. But some of 
the rest could penetrate armor 
plate. · 

The "gun" is a special explosive 
charae into which is imbedded a 

o d I" I " cone-shape stee wave s 1aper. 
This cone shapes the explosive 
shock wave to impart extremely 
hi (Y h velocity to whatever it is pro
pel ling. The tin y man-made me
teoroids- aluminum pellets- are 
propelled into structural materials 
at speeds of about 16,000 miles 
per hour. This compares with. the 
550 mph speed of a .4.5-cahber 
bullet. 

The obj ect is to find what kind 
of materials and structures should 
be used to lessen the danger of 
meteoroid penetration. 

Researchers do their firin g in a 
metal tank 10 feet long and 4 feet 
in diameter. A nea r vacuum is cre
ated in the chamber ta give a 
space-like environment. As the 
pellets, which weigh two-tenths of 
a aram or less than half as much 
as ca n aspirin tablet, blast towat:d 
their taraets inside the tank. thetr 

0 

velocities are measured clown to a 
milli onth of a second. 

At these speeds the tin y pellets 
penetrate about a qua rter of an 
inch into inch-thick soli d metal 
sa mples. 

Scienti sts ca n calculate the 

metal thickness theoretically need
eel to protect man in space from 
meteoro ids, but using the metal 
thicknesses necessary would be 
comparable to building a bomber 
out of battleship armor. 

The research is being concen
trated on double or multi-layered 
structures, and the use of light
weight honeycomb sandwich con
struction. The quest is for the best 
material and structure for vaporiz
ing meteroids on the outer surface 
and prevent their entering the in
ner shell of the space vehicle. 

How hazardous are these me
teo roids to space travelers? "No 
more dangerous than our own 
travel environment,' says an aero
space scientist. " In fact, space 
travel probably has the edge." 

Drill Sorter Saves 
Time, Money 

A machine which can accurately 
sort 6,500 drills an hour has been 
developed by an aerospace com
pany. 

Use of the new machine speeds 
up the sorting process from the 
old hand method that could handle 
only 3,000 drills a day. 

The machine ca n handle 52 dif
ferent size drills, ranging in size 
from 3/ 32 to 17/ 64. of an inch. 

Fo ur ba nks of sorting racks are 
mounted on the portable table. 
Drills are fed by hand at the top 
of the sloping bank, and a semi
circular " flipper" moves them 
from one sizing stat ion to another. 

The design engineer es timate 
that the machine will pay for itself 
in a year through time saved in 
cl rill so rting. 

NAEC Offers New 
Math Booklet 

The Arithmetic of · Fl)'ing, a 
booklet designed to acquaint jun-
ior high school students with the~ 
uses of mathematics in aviation,.-1 

has been published by the National 
Aviation Education Council. 

Jordan L. Larsen, Superintend
ent of Schools Mount Vernon, 
N. Y. , in an i~troduction to the 
booklet, states : "The materials 
· .. are intended to appeal to the 
present interests of pupils. The 
lively concern which junior high 
school students are known to have 
for all phases of aviation should 
be the source of strona motivation 
for studying the topi;s and prob
lems which are included in the re
source unit 's twelve lessons." 

For example, several common 
aircraft instruments are simply 
illustrated in the booklet to inspire 
in terest in solvina the problems 
built around them~ 

The booklet also contains a 
glossa ry of aeronautical terms, and 
lessons in such fields as Air and 
Ground Speeds, Time in Aviation, 
Knots and Nautical Miles the Cen
tigrade and Fahrenheit Thennom
eters, and other subjects. 

The Arithmetic of Fl)'ing can be 
o_btained from the National Avia-. 
tton Education Council 1025 Con
necticut Avenue, N.w.', Washing-
ton 6, D. C. Price is 50 cents. 

Airlines Reach New 
Traffic High 

The nation's domestic truck 
airlines ended the first seven 
months of 1959 with record reve
nues, traffi c and service. 

Profit maro-ins and rate of re
turn were u;' for the period, ?9 

compared to the same period I_n 
1958, but rate of return still IS 

lagging behind the 10.6% aver?g.e 
annual rate reco mmended by Civil 
Aeronautics Board Examiner Ralph 
L. Wiser. 

Earnings are still not enough 
to enable the carri ers to continue 
providing improved air transpor
tation, and to finance the largest 
re-equipment program ever at
tempted b y the carriers. . 

Opera ting revenues for the pen-
od total $1 017 766 000 as com
pared to $870 614. 000 for the simi-·' 
lar seven mo~ths in 1958. Net in
come (befo re in terest ) was $53,
~00 ,000 in the 1959 period and 
$24.,612,000 in 1958. Revenue pas
senger miles were 15.98 billion, 
compared to 14.30 billion for the 
first seven mon ths of 1958. In 
terms of serv ice the .1 jrJines had 
available 25.86 J)i llionc seat miles, 
compared to 24 .. 28 in the same 
1958 peri od. 


