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•U. S. FORMS SOLID BASIS FOR SPACE AGE 
Satellites Tell 
Space Story 

Today there are four man-made 
sa te llites orbiting around the Earth 
-three launched by the U S. and 
one by Russia-furnishing the first 
positi ve, continuous reports of con­
dition s beyond the rind of atmos­
phere surrounding our planet. 

The value of this information 
cannot be completely assessed. But 
initial evaluations show that the 
fir s t fnwts of the satellite program 
are well worth the tremendou s sci­
entifi c and engineering effort to 
bring them about. 

One major di scovery was a band 
of intense radiation beginnin g at 
a bout 600 miles from the Earth 's 
s urface and extending to the maxi­
mum h eights of Explorer III's orbit 
( about 1,700 miles). This signifi-

... ca nt phenom enon wa s first noted by 
WJI'scienti s ts wh en th e Geiger tube in 

Explorer s I and III, at times, regis­
te red zero. Laboratory tes ts con­
firm ed that this was du e, not to lack 
o f r a diation , but to such intensive 
r a di a tion that the r egisterin g equip­
ment wa s saturated. 

Nevv equipm ent was designed and 
la un ch ed in th e Explorer IV sa tel­
lite . The first da ta r eadin gs con­
firm ed th e ex istence of th e heavy 
radiati on fi eld. a nd indica ted tha t 
th e in s trum ents r egis ter ed direct hits 
by ch a r ged pa rti cles, r a th er th an 
~ec ond a ry X-rayo. 

It a lso a p peared to ci entists th a t 
a subs ta ntial number of th e parti­
r- le" pe ne tra ted th e lead shieldin g 
i>l!.ired a ro un d th f'l Geiger t.u]l e , 

T il Je ·s n n ] · d .- JHJd ls ul v l uu ~ ~ 
Ra d ia tion pr otec tion for !he first 
hum a ns ventu r in g in to . pace mu s t 
/Je ~ ub s J H nli all y grea ter th an first 
r·a i.- ul t!f ed . 
· The Van g rf[l rd T s~ rell ii e hils r,1,.. 

n i•JJed infonu a tion U ll the tenl!JerU• 

1 ,;.e o f th e_ ohj ec t as it h ur tles 
ur uund th l~p nh <I! a s p eed r eaeh­
' n " JH.400 u11l e ~ per l10 ur. A nother 
~I i ~rl os u re made h_Y th e sa tell i tes 
cnn r-t•rn s a tmos p b en ~ denHi ty at h igh 
a Jri!" ud es . I nfor rn a i.J nn from the 
" tellir es shows the densit y to be a t 
~:ast 14 ti mes gr ea te r tha n prev i­
W" sly ca lcul ated . 

ou. Jl ' . [ f Th e sate 1te program JS ar · rom 
. ]eted . Ne w sate ll1 tes wdl be COJl lfJ · ( . 

]·· f' h ed in the nea r · ut ur e a l!n ed a t 
,w_n

0 11
rin a the Ear th 's magnetic fi eld 

mf'a . - " . . . b J 
I -1" 1-adJU IJ On a an ce. a nc 1 - •• A am bJt lOIIS pari o f the pr og ram. 
. 7 See S ATEL LITE, Page 3) 

RESEARCH AND DEVELOPMENT PROGRAM 
FISCAL YEAR 1959 

$5.8 Billion 

$3.2 Billion 

$2.6 Billion 

Total R & D Procurement R & D 
Program Funds Funds 

Defense Department estimates that $5.8 billion will be obli­
gated in Fiscal Year 1959 for research and development 
programs. Approximately 55 per cent of this amount will come 
from procurement funds, and the balance from purely research 
and development funds. The Defense Department breakdown 
of funds shows that out of the $2.6 billion planned for guided 
missile research and development, $1.9 billion, or 73 per cent 
of the total will come from procurement funds. The $5.8 billion 
excludes funds for military personnel 1 construction and in­
dustrial facilities in conneCtion with t'fii:( programs.' 

' PLANES' 

Commercial Jet Airliners Prove Worth in Tests 
Equal to 100 Yeats of Flight Service 

A cuJnJrJerciul j et transpor t sched­
ul d for service Boon hoR a lrea dy 
p rov~d i t self in un de r wul!" r les [s 

eq ual l.o 100 yeur s of @crvice. 
T he ex hau sti ve pl'C·fii ght progrn m 

to d f' r-er n1 in ,.. t h e f a t i g u e r e s is t a n ce_) 

u f tl1 e pl a 11 e's fuse lage was accom­
p lished by immersing a 50-foot ~ec ­
tiun uf th e fuse lage and cockpi t in a 
21.000 cubic foo t tank of wa fer. 

T he fu selage section was uh-
j ected to a ll th e situa ti ons a tra ns­
por t would encou nter in . erv ice­
inclu d in g the boar di n o· a nd di sem­
ba rkin g of passenger s."' 

Each un derwa ter " fli ght" or cycle 
COnSISted of : 

1. Pres uri ;,: in g th e ca bin beyo nd 
its design max imum to inc lud e the 
ae rod ynami c ~ u c ri on 111 e t in fli gh t. 

2. Applyin g a severe 2 "G" 
(!wir e til e fnref:l of grav ity) ~o~ u s t 
loud , til on g ,vitl1 uJ tl it ionul l oads 
lo , lm ulate external a r·odynumio 
fnrr es, 

3. Oepres• uri z i11 g rl1 e fu s e l u g~; . 

4. App lying a landin g load of 
1.67 " Cs" so hurd I hey n T ur nnl y 
on ce in 50.000 landin gs. 

Dur ing th e tes tin g. a ski n d ivin g 
team of stre s eng in ee rs a nd labora­
lory techni c ia ns in : pectecl th e stru c­
ture fr eq uentl y a nd kept an acc ura te 
run ni ng acco unt o f th e tes t results. 

S in r e the hycl rosta ti c tes ts were 
s l a r ted long be fo re prod ucr ion had 
reac hed a n adva nced stage_ en rr i. 
nPers were a bl e In a p pl y th-e k no 1~ 1 -
erl ge ga im·d inr o improvP. d des ion " . 

New Organizations 
Ready for Tasks 

By Maj. Gen. J. F. Phillips (USAF-Ret.) 
Secre tary, Guided Missiles Committee 

Aircraft Indu stries Associat ion 

In a few weeks we will mark the 
first anniversary of the official dawn 
of the Space Age, the date when the 
Soviet Union made the first pene­
tration of space with an object 
called Sputnik. 

The early days following the satel­
lite launching were bitter ones for 
the United States as the Soviets 
made propaganda capital by creat­
ing the impression that space was 
their exclusive domain. 

A review of the calendar of events 
since October 4, 1957, however, 
shows th a t th e United States has 
regained a lot of ground in the in­
ternational pres ti ge competition. Not 
since P earl Harbor ha s the nation 
demonstra ted so dramatically its 
capacity for r ebounding from near­
disaster. The fac t that it was abl e 
to rebound is a tribute to the Admin­
istra tion , the Congress, the military 
services and the industry. 

Today, we have th e organizations 
- both civilian and military- to ex­
plore possible solutions to th e mys­
teri es of outer space, and there is 
more than a billi on dollars available 
for acquirin g necessary new knowl­
edge and hardware. 

The initia l s tep on the " road 
back" wa s the launchin g of Ameri­
?a 's firs t satellite, Explorer I , put 
mto orbit on J anuary 31 by the 
Army Ballistic Missile Arrency. 
This, in itself, was a treme~1dou s 
achi evement, in view of the fa ct 
t.l' !' t the Explore r projec t hurl 11 nr: 
e h been in exis teilce fuuP n11} 11 th s 
earlier when Sputnik I wa fi red into 
space. 

Since tha t tim e. th e U. S. has sue· 
c_ess fully launched three mor sat J. 
)![ (:lS-! WO ll rldi (i liiHti E:x pJnre r · f! llr! 

one_ V flBgua rd. T his I) LJL tl 11:> inter• 
natr ona! satell ite bo: score at [our 
111 three in favor of th e UniJ ed 
S t_ules. T he Sovie ts. u f euurse. r11 uin• 
taw e~l an advant age in payload ize. 
f.o ns Jd ered as a ma tte r o f intprn a­
tJ onul pres ti ge in 1l1 e continu ina 
s tru ggle fo r th e mind of man how~ 
eve r. success in numbers is likely to 
mak e more of a n impress ion on th e 
layman th a n th e techni ca l a r gum en t 
a bout rela ti ve payload we ights . 

Anothe r im porta nt step toward 
f11rth eri ng th e Am erica n pace e f­
fort wa s 1 he creal ion. on Fehru ar y 

(S ee SPACE, P age 3) 



THE AFTERBURNER OF A JET 

ENGINE IN ONE HOUR CAN 

DELIVER ENOUGH ELECTRI ­

CAL ENERGY TO SUPPLY AN 

AVERAGE HOME fOR FIF-

TEEN YEARS. 

ROCKET ENGINES ON A 
BALLISTIC MISSILE PRO­
DUCE MORE THAN 4,000,-
000 HORSEPOWER DUR-
ING PART OF THE FLIGHT. 

'P LANES' 

AIR QUOTE 
" In the current Fiscal Year 

1958, expenditures for missiles 
and r elated ground equipmen t 
will be about ten times as great 
as in Fi scal Year 1953 and will 
r equire 20.9 per cent of our ma­
jor proc urement ex pend itures. 

" Furthermore. th e hmds we 
are spendin g for aircraft and 
sl_1ips are buying far more effi­
Cient and complex wea pon s than 
~hos~ of a few years ago. There 
I S littl e similari ty between the 
century seri es of fi ghters ... and 
those we used in Korea. Nuclear 
power and mi ssile ca pability are 
al ~o chan gin g th e nature of 
shJp co nstruction . All of th ese 
chang_es have gr eat importance to 
Ame r~ ca n firm s wruch partici­
pate 111 th e military production 
program , e ither throu o- h ]Jrim e 
contrac t b s o r subco ntrac ts They 
mean dev 1 • 
.· .

1 
e opment o f new mate-

r I a s new pro I . . ·I ' c uctJ on techniqu es. c ose r and 1 · 
I · I c ose r tolerances. a nd ll " l er an d 1· I · . ]": I .1. 

11g le r perform ance I e I a ) I Jty. 

I 
"The small pl a nt- and th e 

arge one as ll . 
th e h ll we - mu t rt se to 

c a en g~ of intr icat e and 
compl ex eqLIIIJrne,1t t .1. . . . . en a1 mg Ill 
some cases Ind ust ri a l processes 
a s ~e t·. undrea med of."- Perlcin.s 
!J!IrGtu re. ~ssist ant Secretary of 
IJ I' /ense I Supplv and Logistics), 
Ma1· 21. 195R. 

A TELLITE HAS 
THE FIRST U. S. S AN 65,500,-
TRAVELED MOREI~G ITS FiRST 
000 MILES DURN ORBIT. 
SIX MONTHS I 

New Device Checks 
1,600 Jet Circuits 

A time-savin g elec tronic devi ce 
whi ch can check from 200 to 1,600 
c ircuits a t one time is now tracing 
mi les of co mpl ex circuits on j et a ir­
c raft. 

The new circuit detector ca n check 
any electri cal sys tem, r ega rdl ess of 
its compl exity. It not only checks 
the contin uity of each ci rcuit , but 
it al so locates and isola tes short cir. 
cuits ca used by wire breaks and 
crossed conn ection s. Circuit r e. 
sistance sensiti vity is measured by 
th e touch of a fin ger and r eadin gs 
obtained from bu il t-in meters. 

The new system enables one op­
erator to do a dual job of co ntinuity 
checkin g a nd record in g of malfun~­
ti ons. A circuit dia gra m wh ich is 
placed on top of th e det_ec to_r car~i es 
information of th e Cli'CUJt bemg 
checked. As th e opera tor checks th e 
continu ity, r esis ta nce and hi gh po­
tenti a l of each pl ug, he mark s th em 
accordin gly. T hi s method detects 
and locates squawk s imm ediately. 
permitt ing fast correcti ve ac ti on. 

K ey to the versa tili ty of th e opera­
li on lies in a plug board system wh 1ch 
a'll ows rapid changeover between 
c ircuits or types of a ircraft. Ev~ry 
sys tem takes at leas t on e uoa rcl_ which 
will accommoda te 800 cn cu1ts en­
a blin g as many as six systems to he 
r hecked s imulta neou sly. 

PLANES 
Planes is an official publication of the Aircraft Industries 

Association of America, Inc., the national trade association of the 
designers, developers and manufacturers of aircraft, missiles, space­
craft, their propulsion, navigation and guidance systems and other 
aeronautical systems a nd their components. 

The purpose of Planes is to: 
F oster public understanding of the role of the aviation in­
dustry in insuring our national security through develop­
ment and production of advanced weapon systems for our 
military services and a llies; 
Foster public understanding of comm ercial and general avi­
ation as prime f a ctors in domestic and international travel 
a nd trade. 

Publication Office : 610 Shoreham Bui ld ing, Washington 5, D. C. 
New York Office: 150 East 42nd Street, New York 17, New York. 
Los Angeles Office: 7660 Beve rly Boulevard, Los Angeles 36, Cal ifornia. 
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E::li t or : G erald J. McAllister Art Director : Jam es J . Fisher 

Everyone these days is interes ted in cuttin g costs, but no group is more 
interested than the manufacturer en gaged in production of defen se equip· 
ment. 

Weapons costs ri se sharply every year- and th ey will co nt inue to do so. 
There are two basic reasons. One, of co urse, is inflation, which refl ec ts itself 
in higher costs o f both manpower and materials. 

The other is the continued necessity for more and more performance, a 
must if we are to maintain a competi tive position with the armed forces of 
th e Communist worl d. 

Greater performance inevitably entails greater complexity, and com­
plexity means hi gher costs. At the same time, th ere is a limit to the amount 
of defense appropriations the nati onal econom y ca n stand . It is imperative 
that all defen se supplie rs keep a sharp eye on costs to in sure that the coun· 
try gets maximium defense for its tax dollar. 
. The aircraft and mi ssil e industry has bee n actively pursuing cost reduc· 

t~ on ~rogram s f~r some tim e- and they have been paying off most of thrA 
tim e m areas wluch esca pe public notice. WI' 

For in sta~1 ~e, builders of guided wea pons have been shipping parts in 
la rge quantiti es to missile sites by tru ck. The shippin g costs normall y in­
vol~e considerable sums, but recently an indus try traffic "watchdog" group 
d_ecided th~t the tru ckin g costs for th e mi ssil e shipments were dispropor· 
twnately h1 gh. At a con Ference with trucking official s, a protes t backed by 
~trong arguments wa s made. The tru ck ers co nceded that a lower rat e wa s 
m order. 

Due to the size of such shipm ents, even a small r eduction in the truck· 
~ oad _rate brings large savin gs. One co mpany es t ima ted th a t the rate droP 
m th1 case b1:ought savin gs of $100,000 for parts shipments to seven miss ile 
sites over a Six-month period . Future shipm ents will inc rease the sa vings 
figure, _and , of course, th ere are a g reat numb er of oth e r mi ssil es and manY 
oth er sites, co mpoundin g th e cos t redu c tion. 

New manu factu~·in g metho ds are con t in uall y prov idin " low er cost bene· 
~ts . . A new t echn1q~e call ed num eri ca l co ntrol, which :utomatica lly feeds 
mst; u ~Li on s to mach m e tool s, is makin g poss ibl e substantial savin gs. One 
a ~1a ys1s sl~owed . a r edu cti on of more th a n 50 per ce nt in the cost of millin g 
a ircraft Wll1 " skms throu cr l f 1 · 1 · J· . 1 . o "'

1 use 0 Ill s met 10cl. lVIanufacturers are contJnt 
1ng t1 e1r efforts to mak e " re te. f 1 · . d · n 

d d o a · l use o t 11s t e ~hn1qu e to S]Jeed pro uci JO an re uce costs. 

Anoth er exampl e involves . 1-1 . · 1 ts 
a bout a doll ar b t I . I . . a ve J Y sma llem, a tool in se rt whiC l cos d 
. ' u w 11c 1 1s used u b 1 1 ~ . ·I , use 
Inserts were thrown awa N . P Y t 1e t1 ousa nds. I o1me1 ) · 

11 .· d' Y· ow. however , one compa ny h as developed 
new g1111 mg process by whi ch 1 1 · · · t 
About 60 per cent of th e bit .. t le l its ca n Le sharpened a nd used aganO 
of them can be resha. ci s fca n be r e-used through thi s process. and 3 

<t pene or less th a n tl ·f · . 1 w one· Dol la r sav in o-s fo r a s · 1 · · 1e cost o a Sill g. e ne 
e ' In g e co mpan y ' 11 · 11 'fl · · . WI run Intt> fiv e fi.,.ur es annua Y· 1e sav mgs 111 cases 11ke th ese i . b . ·ed 

with the billion s croin " · t cl f c 0 not sound specta cul a r when com pal ·" 
e o In o e ense prod ·t · ·B . I . 1, t thei-a re thou sa nd ~ of · ·1· . uc wn . ut r emem Je l t 1a 

. . - . 511111 aJ cost r eclu ctio1 . " · J con' 
pan ies 1n t.h e Jndu strv 'fl 15 bo in g on throughout all t te . . 

. · 1e acro- recr ·lte e . ·1 ut1oil to th e defense effort. "'" o ' r presents a very solid co ntn J 

Cost co nsc iousness in th e . 
1
. ,

1 a ll·cra t and mi ss ' ! . d ex teilcl s [, onl lO r managem ent to th e man i tl h ' e 111 ustry . 
fa cturin o- process 1'h · nl 

1
e .5 op a nd throu o- h every a rea of the nwnu· 

b · · e Inc ustry·s . .· "' ore 
intense today tha n th ey e . 

1 
co ntmu ous cos t shavin g effort s are m ·e 

. ve1 l ave bee n . 1 1 . nt c> I In tense. for th e indLJ -try . . a nc t wy will beco me eren .. 
I ecncrn 1zes th e· · as Jl\l 

pnrt.a nt as buildin o- th e IV 
0 

• 
1 eJn a re~ po n s ibi l it.y almos t ' 

"' · eapn ns. 



Space Exploration Program Has Available 
More Than $1 Billion for Projects 

· (Continued from page 1) 
7, of th e Advanced Proj ects Re­
sea rch Agency within th e De part· 
ment o f De fense. ARPA immedi­
a tely started planning with th e vigor 
whi c h has characteri zed the whole 
U. S. s pace effor t. Workin g in co­
operation with th e military servi ces, 
ARPA ha s a lready, in th e seven 
months of its existence, awarded a 
g reat many contrac ts. In widely 
se para ted areas, th ey include such 
items as hou sin g of huma ns in space 
ca psul es for long period s, a super 
r adio a ntenn a for mainta inin g com­
municati ons with s pace vehi cles, 
:s tudi es on nu clear r ocket propulsion , 
a rocket powerplant o f 1,000,000 
pound s thrus t a nd in strumental 
probes of the a rea around th e Moon. 

The f1rs t aLtempt in th e latte r 
a r ea was un successful , but there will 
be four m or e " lu nar probes" in the 
nea r future. Even the initi al failure, 
huweve r, wa s a tribute to th e speed 
with whi ch th e U nited S ta tes ha s 
ma rsha li ed its scientific a nd indus­
trial ta lent for th e "co ld s pace war." 
It wa s a n imp ortant attempt in two 
direc tion s : operat ionall y, beca use 
eve ry failure brin gs success one step 
c loser and pres tige-wise, beca use 
e ve n ~ failur e is be tter than no at­
tem pl at a iJ. 

Fo r proj ec ts s uch as these, ~RPA 
wi ll s pe nd som e $471 ,000,000 111 th e 
c 11rrent fi sca l year. 

P erh aps th e must im porta nt s te p 
in the A me ri can s pace e ffort wa s 
the c rea ti on by th e Admini stration 
and by Congre s, u f th e Nat ional 
Aerona ut ics and Space Adm ini stra ­
ti on. Basicall y, thi s is a n extension 
uf th e National Adv isory Co mmittee 
for Ae rona uti cs, whi ch has been a t 
work un s pace resea rc h for seve ral 
yea r ~ . but the l e g i ~ l a l ion provides 
for a con sid e rab ly ste pp ed-up s pace 
proo-ram in non-mi li ta r y area ·. 

N"ASA has a lread y pre pa red a 
very sound s pa ce prog ra m for ap· 
prova l. As ?ut l!n ed to th e Hou se 
S pace Comm ittee. 1t In c lud e,.;; 

• Unmann ed s pace f-1 1 ~h t s for 
th e acc umulal ion of sc ientifi c da ta , 
includin g ve rti cal p robes. sa tellites 
t·o s tud y s pace e nvi ronm ent. w ea the r 
reconnaissa nce ve hic les. ve h1 cles for 
a ~ tron o mica l obse rva tion s, lun a r 
probes. and int e rpl a ne ta ry probes. 

• J.n vesli gal inn s o f mann ed s pa ce 

fli ght, inclu ding biolog ica l s tudi es, a 
small scale recovera bl e orbiter a nd 
manned orbita l a nd r e-entry fli gh ts. 

• Resea rch a nd development on 
advanced components and tech­
niqu es, in cl udin g hi gh energy pro­
pulsion systems, subsystems, such as 
controls a nd g uidance systems, a nd 
vehicles, such as a s tabilized s pace 
platform. 

The military services, mea nwhile, 
have accele rated work in oth er areas 
o f s pace r esearch , a imin g toward de­
ve lopment of s pace weapon s systems. 
A number of new proj ects have been 
started a nd new e mphasis has been 
pl aced on som e proj ects which 
existed eith er in stud y or ha rd wa re 
form be fore Sputnik I. 

A mong th e more imp ortant of 
th ese a re r econn ai ssa nce sa tellites 
whi ch ca n mainta in " open ski es" 
over th e entire worl d a nd report 
back th eir finding s ; a boost-g lid e 
bomber capable of coastin g around 
th e ea rth several tim es a ft er bein g 
rocket-bla sted to s pace a lti tudes ; 
and th e X-15, a man ned mi ssil e 
which wi ll explore " inner space" at 
a ltitudes from 20 to 100 miles. 

Thi s coll ec ti ve e ffort ha s effec t ive­
ly demon strated A me rica 's ability 
to ri se to a c hall enge . It is too ea rl y 
to s ta te whi c h sid e holds an edge in 
th e " s pace race," but ce r tai nl y Ru s­
s ia n claim s to s pace dominan ce to· 
day ca rry a g reat dea l less convic­
tion lo the int ernational . pec ta lor 
th an th ey d id on ly ll month s a g;o. 

Exce pt for the sa tellites alread y in 
orbit, th e Un ited States s pace pro· 
g ram ha s p rodu ced .littl e in th e wa y 
of " hardware." It is, howeve r, p ro­
vidin g a sound base for futur e ad­
van ces. W ithin th e next few yea rs. 
som e of th e proj ec ts a lread y ini ­
ti ated will begin to bear fruit. Th e 
more advan ced proj ects will com e 
late r , fo r th ey in vo"l ve deg rees o f 
complex ity whi ch la x lo th e utm ost 
th e in gen11ity of th e sc ientif-i c and 
in du str ial comm unity . 

T he race to ·pa ce is no! a "print. 
hut a marathon , and th e U ni ted 
S ta tes has the scienti fi c. industri al 
a nd ma te rial resources to ma tch an y­
thin g the competiti on mi ght offer. T o 
quOI"e a top a ircraft indu stry f'Xec u­
live : " Past ex pe ri e nce sho ws th at to 
he fi rst is not a lways to he most 
-' Lif'('( ';::;; f11 l. ,. 

Electronic Equipment 
Cooled by 11 Y2-lb. Unit 
Using Heat Exchange 

An ex tremely versatile liquid coo]. 
in g unit has been developed bv a 
U. S. a ircraft manufacturer which is 
especiaJl y adapted to coolin g el ec. 
Iron ic equipment. The entire unit is 
11.8 inches long by 5.35 inches high 
and weighs onl y ll .5 pounds. 

It works this way: After absorb. 
ing heat, the liquid makes a doubl e 
pa ss through a h eat exchan ger 
wh ere it is cooled by ai r drawn 
through by a fan which is espe ::: ial.l y 
matched with th e hea t exchanger 
accordin g to th e coolin g require. 
men t. 

The heat exchan ger is a pla te. 
a nd-fin type, co nstructed o f brazed 
a nd weld ed aluminum a ll ov. It has 
a heat rej ect ion capacity of 1.5 kilo. 
watts. 

Satellite To Check 
Cloud Cover 

( Continu ed from Page 1) 

wi th potential long r a nge benefi ts, 
is a satellit e experim en t to obse rve 
th e c loud cover of th e Ea rth . Thi s 
satellite wou ld provide a telev ision 
pi cture of the c loud cover as con­
tra sted with the land ma sses and sea 
a reas. A wor ld -wide pi cture of th e 
Ear th 's c loud cover will be extreme­
ly va lu able for s tud yin g wea the r 
ph enomena . 

Anoth e r in te restin g port ion of th e 
U. S. sa te ll it e program will be a 
"sub-sa te llit e" th at will be placed 
in to orbit co ncurrentl y with a con­
ventional sa te llite . This will be an 
inflatab le ball with a refl ecti ve cover 
of a luminum. Drag effec ts at very 
h igh a ltitudes will be obse rved on 
th e g rou nd sin ce no in strum ents will 
be ca rri ed by th e "sub-satell ite." 

Th e U. S. satellite program is 
s p,nsored by th e Comm ittee for th e 
Na ti onal Acad emy of Sciences . The 
U. S. a irc raft and mi ssile ind ustry 
has a key rol e in furni shin g th e 
vehi c les that pl ace th e sa tellit es in 
orb it. The r ocket e ngin es developed 
a nd produced by a prime aircraft 
manu far ture r have been th e prin­
c ipa l powe r sou rce in th e Explore r 
sa te llit es. These a re th e sam e e n. 
g ines used to power th e int erm ediat e 
and int ercontin ent al ba lli stic mi s­
s il es . 

Forging Technique 
Saves Time, Funds 

A new forgin g teclmique devel­
oped by a ma j or a irc raft company 
is savin g material , weight an d money 
in the hi gh speed production of in­
tr icately shaped pi eces with close 
tolera nces. 

Currentl y prod ucin g truck axles 
and stepped shafts for aviation use, 
the new techn ique utilizes fo ur die­
fa ced ha mmers to forge a vertical , 
rotating billet of s teel or other 
premi um alloy into a final shape. 
The forg e wi ll work hot o r cold, 
us in g round , squ a re, sol id or holl ow 
bi ll e ts. 

In addition to s peed and acc uracy, 
th e ro tary forg in g process p rovides 
cons iderable savin!!:s in th e cost of 
th e fini shed pieces.~ For exa mpl e, on 
axl es. shaft s and ma chin e tool com­
ponen ts, prev iously made by th e re· 
mova I of meta l chip s, this new tech­
nique ach ieves the final shape by 
mov ing th e meta l, wi th a su bstan· 
tially reduced loss in materia l. Ro­
ta ry fo r crin cr a lsu rrives rrrea ter 
s trength bec:use of th:' contin~i ty of 
metal flow which is unaffected by 
subsequent machinin g, and parts are 
as much as 36 per cent li ghter than 
conventional rough forgings . 

Defense Opens Drive 
for Service Voters 

The De partment of Defense has 
la unched a s pecial ca mpa ign to en­
courage members of th e a rmed 
fu rces to exe rcise their vo tin g rights 
in thi s el ection year. 

Secretary of Defense Ne il Mc­
E lroy has r equested the state and 
territori al l!Overn ors to proclaim 
Se ptember 15-22 as "Armed Forces 
Voters' W eek." Sec retary McE lroy 
told th e state offi cia ls tha t th e De­
fense De partment needs a ss istance 
" in remindin g parents a nd wives to 
write to th e ir sons a nd hu sban ds 
ove rseas. tellin g th e m of local issues 
a nd candidates. a nd urg in g th em to 
lak e part acrord in g to th eir political 
convi cti ons. in th e co min o- el ec-
t ion s." "' 

The fede ral vo tin g nssist.an ce pro­
gram cove rs 2.610,000 persons . T hi s 
in cludes membe rs of th e a rmed 
furce , wive~, de pend ents a nd em­
pl oyees u f othe r federal depart· 
ments. 

S ince 1955. all s ta les have mnde 
legislat ive nr admini st ra ti ve c ha nges 
in elec ti on proced ures to fa cilitate 
l he prog ra m. The A me rican serv· 
ice man hil s uut: a post ca rd r equest· 
in g a n abse nt ee ba ll ot a nd mai ls it 
to th e elec ti on oflicia l in hi s cuunly 
or township. The bal lot is then 
ma il ed In th e sPrvi ceman. who ma rks 
th e cand idates of hi s choi ce. and 
re turn s il lo th e elec t inn offi c ial. 

In 1956. membe rs o f the a rmed 
forces from 50 sta tes a nd te rritories 
~lalion ed in nwre th an 50 countr ies 
thrOJ I" lwul th e wor ld vot ed in more 
than 3.ooo prec in cts th r .. ugho ut the 
l'ount ry. 



Human Brain Retains Considerable 
Edge over Electronic Units 

In the a ir-space age of automa­
tion , it's comforting to know that 
the human brain still has the edge 
over its electronic counterpart. 

A utomation experts admit tha t it 
would take 60,500 computers crowd­
ed into something the size of a skull 
to make human decisions. In super­
sonic jet comba t planes, however , 
the robot brains are makin g strides. 

A new electronically packed , com­
puter-stuffec!J super sonic fighter­
bomber built by an aircraft com­
pany for the USAF's T actical Air 
Command, has seven electronic 
brain systems which handle every­
thin g from bombing to breathing. 
It has an electronic co-pilot, an auto­
matic lead computing sight for air­
to-air gunnery ; a "brain" to make 
toss-bombing, with atomic or con­
ventional bombs ; a radar system to 
" see through" fog and darkness, and 
other brain-like units to handle 
navigation and identification. 

A special "brain" regulates the 
j e t's breathing by stmsitively adjust­
ing the rush of air (a million cubic 
fee t a minute ) through the inl et 
a ir du cts. 

Guided Missile Book 
Now Off Press 
GUIDED M ISSILES , 575 pages, 
illuslrated. Published by JIJc. 
Craw-Hill Book Company and 
sponsored by the Department o} 
lhe A ir Force, with foreword by 
Lt. Gen. Charles T . M yers, 
US AF (R et.) . Price, $8.00. 

The most comprehensive tome yet 
a ttem pted in the fi eld of mi ssil ery. 
Guided Missiles embraces almost 
eve ry ar ea of a utoma ti c wea ponry­
aerodynamics, propulsion, in stru­
mentati on, control a nd guid ance. 
opera tion, maintenance and in spec­
ti on. 

It reaches its hi gh points in an 
exce ll ent shor t hi story of gu ided 
wea pons, two chapters on guid ance 
sys tems, and a simpl y-w ritten bu t 
thoro ugh disc ussion of missil e wa r­
head s. 

T he volume fa lls shor t o f its bas ic 
purpose of ser vin g as a mi ssil e 
" pri mer. " In some cha pters it is too 
techni cal for the novitia te, ye t ra th er 
ba sic for th e expert. T here a re also 
om issio ns : the very importa nt a reas 
of mi ssil e r ei iabili ty and grou nd 
support eq ui pment a re no t co ve red 
a t all. 

In spite of the shortco min gs. the 
houk is proba bly the most co m plete 
un c lassifi ed w?rk on the subj ec t 
avai la bl e and Jts p rofusiO n of w~ll -
1. O" llt-out illu st ra t i o n ~ helps sJm-

t IO U "' . I . b k ]"f diffi r 1dt to pi C: . t IS a <JU - -

p 
1 lyf a ·t f"1Jr th ose in non-IPclt ni ca l 

·IJP mu s I . .I . d 
,. Jj" I ·itlt t 1P m 1 ~" 1 r~ 111 us-
Jo b.• a It'C ;'"1 J"l ·e 111 kn ow mo rf· o f 
try who w•'-' 1 r 

1 
'r· ha ractc ri ,: lic" o( 

tlw ter-h nJC a l 
!!uirlr- rl weapon .". 

The man-mad e " brains'' r epre­
sents about 35 per cent of the tota l 
cost of th e j et and took the aircra ft 
company as many en gin eerin g man­
hours to develop as the plane itself. 
But it still can' t substitute for th e 
one hum an bra in on th e a ircraft­
a t the l as t moment of judgment. 

Furnace 'Brain' Checks 
Temperature Effects 
There's a furnace with a bra in in 

a W est Coast aircraft plant that can 
evaluate immedia tely the effec ts o f 
gas atmospheres and tempera tures 
on new superalloys, and the effec tive­
ness of brazin g alloys presently 
available. 

H eart of the new brazing installa­
tion is a completely automatic con­
trol system governing all functi ons r e­
quired for high-temperature furn ace 
brazing. This system-comparable to 
an automatic computing mechanism 
-is de-signed to ( l) meter three types 
of gases-hydrogen, nitrogen and 
argon ; (2.) control every stage of 
furnace processin g ; ( 3 ) ensure sa fe 
operation throu ghout the critical 
loadin g, purgin g, brazin g and cool­
in g cycles. It indi cates a utoma ti call y 
the level of oxygen concentration in 
r etort and furna ce atmospheres. 
measures furn ace gases by spec ific 
gravity, measures their pressure a nd 
fl ow ra tes. 

Materia l in th e furna ce may be 
brazed directly in one opera tion or 
put throu gh a number o f different 
hea tin g a nd coolin g stages required 
by certain kind s of all oys. The op­
era ti on of th e furnace a long with th e 
ma int enance of a tm osphe res o f ex­
treme purity and tem pera tures ra ng­
in g from 900 to 2300F a re pro­
g ra mm ed beforehand and fed into 
th e in stall a tion 's multipl e-control 
"YStem. 

Once set and s ta rted , th e in stall a­
ti on is on its own- th e ope rat or need 
onl y make adju stment s as signall ed 
by th e system's li ghts and bu zzers­
and consistent hi gh qu ality o f all 
parts is a foregone conclusion. 

Supermarket Provides 
Jet Test Equipment 

E ngin eer s engaged in th e ea rly 
tes t fli ght progra m of a supe rsoni c 
bomber utili zed a nea rby su perm a r­
ket to provid e necessa r y tes tin g de­
vices. 

A " temp era ture r e fe rence ice vat" 
was required, b ut not ava il able a t 
th e moment. A hu rr ied trip to the 
superm a rk e t: p rod uced a " pl a in old 
th e rmos bottle 1 ha t worked r ea 1 
fine." accordi ng to a n eng in ee r. 

T o check the cl erk a ngle o f th e 
pl a ne d uri ng fli ght a ca rp en te r·s 
·level was used. 

Mor e acc ura te dev ices have s in ce 
heen designed. hut th e in ge nuit y o f 
th e t e~ t eng in ee rs se rved to keep th e 
test progn;m on ~c h ed 11l e when th ey 
Wf'l (~ not ava ilahl r. 

-
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FY1956 FY1958 

One of the fastest growing segments of aviation is helicopter operations­
both military and civil. In two years, military helicopter flight hours increased 
61 per cent from 550,000 in Fiscal Year 1956 to 886,000 hours in Fiscal 
Year 1958. Commercial operations showed a much larger growth of 122 per 
cent from 146,500 hours in Fiscal 1956 to 326,000 hours in 1957. Civil opera­
tions include three sheduled helicopter services and 105 commercial oper­
ators. The future growth of helicopter operations will probably be even more 
dramatic with the introduction of gas turbine engines and designs providing 
lar~er passenger and cargo capacity. 

'l'l AN E S ' 

Search for Heat-Resistant Materials Turns Up 
New Uses for Ceramics, Glass Compounds 

Aircraft industry effort s to find 
ma terial s tha t will with stand th e 
tremendous heat-friction encoun­
tered by futur e aircra ft. spacecraft 
and mi ssil es have a lrea dy produced 
some remarkabl e r e s ult ~ . 

One co mpan y has developed a 
cera mi c tha t will ma int a in its prop­
erti es in 5,000-degree hea t. C2l_led 
Gal cera m. its strength pe rstsls 
through both ra pid an d g radu a l 
tempera ture changes. 

Anothe r develop ment is a gla" s 
mat eria l call ed Ga lgla ss, for poss i­
bl e use on nu clea r-powered a irc ra ft. 
Ga l g lass wo uld be use ful wh e reve r 
tran spa rent shie ldin g is needed. It 
reduces th e effec t o f radia ti on and 
ha s th e norm al strength . appea ra nce 
a nd use fuln ess o f standard glass. 

On e a ir;; raft co mpa ny has evolved 
a hi gh-t empera ture system of form­
in g pa rts from glass c loth a nd res in. 
Pa rt s fm med by th e new method 
have exce ptionall y hi gh ph ysical 
strength which endure!' exposure to 
hi gh tempera tures. 

A fi berglass la min a te made hy th e 
system und e rwe nt: a hea l les t o f 
more th a n !: 00 hours a t 500 deg rees 
Fa hrenh eit a nd emerged with a 
fl exural strength of 45 .000 p!' i 
( pounds pe r sq ua re in ch ) . In com­
pa ri son. a fi be rg lass la minate mad e 
by meth od s in com mm1 use wa s l! iv­
en the "a rn e hea t tes t and end ed 
with a fl exu ral s treng th of 25.000 
ps i. 

C lass c lo th made of g la';' fih r r~ 
wove n l.o a ho 111 th P s ;~ n , ; weiu- h t a< 
a li nen ta bl ec loth . is ' " "' ked ll" ~ h thl' 
re" in a nd la id ov r r a fn rm In ha rden. 
As many l ayP r ~ nf cloth a nd r f's in as 

desired may be placed one on top o f e 
the oth er. 

The enginee rs experim ent ed wii)l 
variou s curin g temperatures whil e 
the res in wa s hardenin g in an oven 
until the pla stic was made to pe r­
form in th e desired mann er. 

The plastic may be used to make 
radomes and nose co nes for a ircraft 
and mi ssiles, a nd would be use ful 
for a ny a ppli cation where radar in­
stall a ti on or elec tromagneti c radi a­
tion a re concerned. The plasl ic al­
lows radiati on to pass throu gh with­
out di stortion a nd retain s this quali ­
ty through a wide range of tempera­
tures, inc ludin g ve ry hi gh tempera­
tures. 

Bomber Parts Take 
Sandpaper Bath 

S pa r ca ps for a sup ersoni c bomb­
e r now ge t a " sandpap er tub ba th " 
to r emove burrs left aft er machine 
o pera ti ons. The new " ba th " ma­
chin e saves th e a ircra ft co mpan y 
some 800 per cent o f th e tim e re­
quired by the o ld me thod of filin g 
th e burrs by hand. . 

Th e pa rt s are ~uhmerged in a lunll -
num ox ide- a n abrasive substance- ~ 
and vibra ted at 1_4.25 strokes per .. 
minute . Ea ch stroke is onl y threP-
e ight hs in ch lon)!;. TI !P act ion r e­
moves all me ta l burrs . 

The machin e does in one day wha t 
it form erl y took three lll l? ll three 
da ys to cl o a nd g ivt's n IIlllCh bt' ltt•r 
fini sh, il(Till"din g- tu a n a ircraf t cum ­

pa ny eng in ee r. 


