
Jt~lr 21, ltse 

Airplanes • Missiles • Helicopten • Aircraft Engines • Spacecraft 
PUBLICATION OF THE AIRCRAFT INDUSTRIES ASSOCIATION OF AMERICA 

SPACE PROGRAM EXTENSION OF AIR AGE 
USAF Dyna,Soar Weapon Program Poses 

Qreat Challenge to Aircraft Industry 
The most advanced weapon sys­

tem under d eve lopm e nt today. 
posing the g rea tes t challenge ever 
faced by the management and tech­
ni cal skill s of th e a ircraft industry. 
is th e U . S. A ir Force's Dyna-Soar. 
a manned vehi cle which wi ll have 
orbita l fli ght pot enti a l. 

The ma gni tude and co mplexity of 
th e Dyna-Soa r prog ram is such that 
maj or a irframe. propul sion and 
g uid an ce co mpa ni es have formed 
tea ms to co pe with th e techn ological 
and m anagement problems, poolin g 
th e best ava il a bl e ta lents. 

Deve lopment. co ntracts have been 
awa rded to two teams of manufa c­
ture r s, each head ed by an airfram e 
co mpany. 

T he roc ket-powered vehicle - a 
~combina ti o n s pacecra ft , aircraft a nd 
W" mi ssil e- embraces speeds from 0 to 

18.000 mil es pe r hour. Eventually it 
could be la un ched from a base. 
c lim b to a ri o rbit a l altitude with' ·a 
final blas t thru sting it into orbit 

where it continues in a fli ght path 
through centrifu gal force that eq uals 
the pull of the Earth's gravity. Dyna­
Soar ca n break out of its orbi t. re­
enter th e atmosphere through a 
boost-glide technique and land at 
any selected base. 

Dyna-Soar will have both r eco n­
nai ssa nce and bombin g ca pabilities. 
The hi gher alt itudes wi ll be used for 
reconnai ssa nce missions and weapon s 
ca n be fired and guided toward earth 
targets from th e lower a ltitudes. 

Based on technical studi es sta rted 
by an a irc raft compa ny more than 
fiv e years ago, th e ent ire weapon 
sys tem program , despite its ·technical 
ma gnitude and the great develop­
ment effort required, is feasibl e. 
Dyna-Soa r is not a resea rch project ; 
it is a program aimed a t prod ucin g 
opera tional weapons for th e USAF 
inventory. 

Th li: technical problems ·involved 
a re a~no n g the most challengin g ever 

(See DYNA-SOAR, Page 3) 

Solutions to New Problems Speeded 
by Experience with Aircraft 

D1·. Theodore von Karman is the 
chairman em eritus of Ute USAF's 
Scientific Advisory Boa rd, and 
served as its fi•· st chairman. H e is 
also chairman of NATO's Advisory 
Group fo•· Aeronautical Research 
and D evelopment (AGARD). D1·. 
von K a rman is r egarded as one of 
the world 's fm·emost authorities on 
aeronautics, and holds degrees 
from ·the University of Goe ttin gen 
(Germany ) , University of Cali­
fornia and Princeton. 

'Strongback' Rig Tests 
Aircraft Fuselage 

Hi gh perform ance requirements of 
a irc raft a nd mi ssil es ca ll for the 
most intricate tes tin g· equipment 
used by any indu stry today- equip­
ment th a t ca n measure in millionth s 
of an inch or exert press ure in 
hun dreds o f th ousa nd s of pound s. 

One of th e la rgest tes tin g rigs is 
th e "strongback" whi ch ca n hold th e 
wing or fu se lage of our la rgest j et 
bombers by one end on ly. leaving 
th e ~ ntire length free ly suspend ed 
for tes t loadin g. 

Thi s massive tes tin g instrume nt: 
required 2.700,000 pound s of co n­
cre te a nd stee l in th e found a ti on 
a lon e. Th e 11-foo t thi ck foun da ti on 
res ts un 196 piles d ri ven deep into 
th e g rou nd. Above th e fo un (h ti on. 
ti iP stron gback is 40 fee t wid e. 25 
fee t high and 8% fe et thi ck. 

Temp erat ure. load!' a nd de fl ec tion" 
are measured by ga uges. defl ec ti on 
ind ica tors a nd th e rmocoup l e~ . The 
readin gs a re recorded automa ti ca ll y 
a nd e lec tron 1c cnn1put e r' g ive tl 1e rt··­

' ld h in ten n' of .. ll' ha t ha ppenf'r\ ... 

By Theod o re vo n Karma n 

It is natura l that spectacul a r. new, 
sc ientific ventures should ca tch the 
public eye, par ticularly in th e 
present impet us to " inaugurate th e 
space age." 

But th e success of a few worthy 
projects in space techn ology has r e­
sulted in so me extraord inary con­
c lusion s by a number of serious 
people, including scientists, eng i­
nee rs and industri a lists. They seem 
to beli eve tha t most problems in the 
domai n of so-call ed conventional air­
craft or. j et engines, which we con­
sidered quite important a yea r ago, 
are no longer significa nt. 

There a re few voices that have 
the co urage to point out tha t the 
new age of space science and tech­
nology is essenti ally an ex tens ion of 
our ac tivities in the same d irecti on 
that sc ience and technology followed 
in the last half century. 

We like to talk of certa in " bar­
riers" to fli ght. The first was the 
sound barrier , a lthough the re never 
was a convincing rea son why a n 
a ircra ft shou ld not fly faste r than 
sound ; ballisticians took for g ranted 
two hundred years ago tha t proj ec­
tiles accelera ted in a gun barrel 
would fl y with super~oni c speeds. 
Science tra iled a long lieb ind . in that 
the balli stic ians took the empirica l 
point of view while theoretical aero­
dynamicists first achieved an under-

. standin g of the laws of sup ersonic 
fli ght in the early thirties. To be 
sure, the theor y of superson ic fl ow in 
nozzles was considerably older. 

Two more barri ers were supp osed 
to limit speed and a ltitude; th e new 
barrier to speed was ca lled the 
" hea t barri er." clue to the hi " h 
tempera tures developed by a ir ft.fc­
t ion at ve ry hi gh flyin g speeds ; 1 he 
barri e r of a lt itu de seemed to be 
given by the lim its of fun c ti onincr of 
air-brea thin g engines. "' 

S pace fli ght is not limited by 
e ithe r of th ese barrie rs. T he hea t 
barri e r may ca use se r ious diffi culti es 
when we want to re-ent er th e dense 
a tm osphere of our ow n pl ane t or 
ent er the envirnnm ent' of other 
pl ant'l s. moo ns. or star,. Ho wever. 
thi s is a tra ns ient process. whose 
d ura ti on ca n be limit·ed. a nd ma ny 
' olut ion s are a lrea dy prom ised. T he 
a lti tud e problem r equire~ severa l 
deve lopments : stre tchin g: of th e pn"­
"ihiliti c" of a ir-brea thi ng engmes It• 

! See ron KARMAN. Pa ge 3) 
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By Orva I R. Cook 
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The ever-increasin g complexity and cost of modern aircraft and mi ssiles, 

dic tated by military requirements for higher performance, has widened 

the c ircle of specialized skill s required to develop and manufacture the 

thousand s of components that go into the end product. 

Today, prime manufacturers of weapon systems are even more dependent 

on the uniqu e skill s and ingenuity provided by small business firm s. These 

companies, because of their s ize and normally lower overhead , often are able 
to produce a specific item more efficiently than larger firms. 

This is the main crite ria used by prime manufac turers in selectin g sub· 

contractors : The ability to produce, on sched ule, a quality prod uct at th e 

lowest possible cos t. 

Defense appropriations are re la tively hi gh, but the amount ava ilable 

in relation to the job that must be done is not over -abundant. The De fen se 

Department properly demand s that defense contrac tors exer t very effort 

toward better pricin g. Prime cont ractor s must demon strate more than 

technologica l competence to ~in contracts for modern weapon systems. 

A ll defeme producers, large or small , mu st r ecognize that minimum cos t 
produc tion is a prime con sideration to their s tayin g in busin ess. Comp eti­
t ion for contrac ts is becomin g even more intense, and prime contractors 
mu st se lect their subcontrac tin g team s with a constant eye on the price lag. 

But cost reduct ion efforts of both prime contrac tors and the ir subcon. 

trac tors are bein g ham strun g by artific ia l ba rri e rs. 

Two o.£ th ese obstacles are th e R enegotia tion Ac t and the qu es tion of 

pr!l pri e tary ri g hts on new d esigns. Th ese are problems which affect small 

a nd large fi rm s alik e, but in som e ca ses th e effect on small bu sin es5 is 
more pronoun ced . 

Th e re have been ca ses wh ere a prime co ntrac tor has been penalized be­

cau se of a renego tiation reg ulation whi ch s tates that a co mpany which sub· 

contrac ts work " may no t rea sonably expect to be a ll owed a s la rge a profit 

th e reon a s if it had done th e work itself. " Econ omi c logic would seem to 

di c tate the co n tra ry : Tha t the prim e contrac to r who ca n save th e gove rn­

m e nt money through placement o f a n effi c ient subcontrac t should be re­

ward ed ra th er th a n pen a lized . Th e prac tice prov ides litt le ince nti ve fo r 

ex pa ndin g th e a rea of small bu sin ess contribut ion . 

The sma ll bu sin ess ma n should a lso be a ff ord ed pro tec ti on for designs 

d e ve lop ed within hi s compa ny . S uc h des ign data is hi s s tock in trad e und 

should not be c irc ula ted a mong hi s competi tor s. F a il ure to prov ide a dequ a te 

pro tec ti on o f pro pri e ta ry ri ghts is a de te rre nt to in centi ve a nd. a s such. 

h jl.n " bl ock to prog ress In th e vita l area of resea rch a nd developm ent. 
a s t um "' 

h 
, o·cr re " a te . ~m a ll busin e~.- re presents a seame nt o f na ti on a l In t e a,., "' . " 

· 10 rt a nt a~ th e p n me r· o ntra c tor~ or th e users o f wea pon s 
rl e fense a s Jml IJ h d . . 0 0 f I ' ~~ . e ffo r t sh ou e ma e to 1n sure compl e te utdJ zation o I H ' 
·ys te m " ~ ve J y d I . I . 
~ · ... . I I O" ·e s~ a n a ny s te ps 11a t ca n be take n to 1!1 Crf' a se l1 e1r . . . , I ~k II ~ I , e Y I' .. . . . 
s pec w : . . . s te P" toward an even more e ffi c 1enl' de fe nse ma n,Ji aC' Iunn g 
proclu c t JVJty a H' .. 

~y!-' f" l ~ ll l. 

Plane Views 

FUEL TRANSFERRED IN 0 
DURING AN AERIAL REFUE NE MINUTE 
TION WOULD OP LING OPERA­
AUTO FOR ONE y~RATE AN AVERAGE 

A RESEARCH AIRCRAFT NOW 
UNDER CONSTRUCTION IS DE­
SIGNED TO WITHSTAND TEM­
PERATURES RANGING FROM 
1,000 DEGREES FAHRENHEIT TO 
300 DEGREES BELOW ZERO. 

1,0 
PLANES 

AR. 

THE AIR FORCE AT ANY GIVEN 
MOMENT HAS MORE THAN 1,000 
AIRCRAFT AIRBORNE IN ITS GLOBAL 
OPERATIONS. 

Airlines to Determine 
Depreciation Rate 

Airlines managem ent will be per­
mitted to determine depreciati on 
formula s for aircraft s pare parts and 
equipm ent without reg ulation by th e 
Civi l Aeronautics Board , accordin g 
to a rece nt Circ ui t Court of App eals 
d ec is ion. 

Th e ru lin g s tru ck clown a CAB 
order which required airlines to 
chan ge the ir d epreciat ion polic ies, 
a nd ha d th e effec t of increa sin g the 
amount of mon ey th e carri e rs would 
be forced to kee p tied up in eq tli _\)­
ment. 

A s imilar CA B cl e pret iat ion ord er 
in vo lvin g ai rc ra ft is now be fore fe d­
era I co urts. If th e d ec is ion on thi s 
ord er fo ll ows th e rea sonin g in th e 
s pa re parts decis ion, it wi ll permit 
a irlin e man age me nt t.o de te rmin e de· 
prec iati on formu la by th e soundes t 
es tim a tes o f co mpetiti ve e ffec ti ve· 
ness o f airc ra ft in use, fin a nc ial 
ca pabi li ti es a nd techn olog ica l ad­
va nces. 

These cases a re s ignifi cant in th e 
li ght o f th e finan cin g problems 
fac in g the a irlin es on the eve o f th e 
j e t a ge. 

Th e C irc uit Co urt sa id th a t. th e 
C ivil Ae rona ut·ics Ac t d id not a uth o r­
ize CA B reg ul a ti on of d e prec ia ti on 
po licy. a nd Con gress did not inte nd 
CAB lo a:;~ u m e thi ~ pow e r. 

'rLANES' 

AIR QUOTE 
" . . I continu e to feel encour­

aged by our own industrial 
s trength. The fa c t th at the pro­
ductivity o f the Am erica n worker 
is four times a s high per man 
hour a s th at o f th e Sov ie t worker 
is in itse lf an indica t ion of our 
present s u p eri or it y. W e must 
maintain thi s supe riority. 

".Mi lita ril y, we have the mo~t 
powe rful re taliatory force in the 
world for use if an a ll -out war 
wer e forced on us. W e a lso have 
th e mea ns of mee ti ng qu ick ly th e 
need s of any a gg ression less than 
gen e ra l war. O ur weapon de· 
ve lopme nt prog ram s mu st be 
push ed v i gorou ~ l y to in sure tha t 
we mainta in th ese forces slronl!, 
m od e rn , and read y. Here is wh e; e 
th e adv unces o f th e s pace age 
wi ll h e l p. 

" H o we ve r. wl' (' a nn ol eli . ca rd 
weapon s sy~ l em s of kn own re· 
li abi lity unti l th e ne w sys lemf' 
have b een proved ou t. So. our 
probl e m involves rec() nc ilin g our 
read in ess today with our readi · 
n e~~ o f tom orrow. U ntil we knoW 
mo re . we need to he extrenlf'lY 
r. au ti ous be fore we can cla im th ai 
control of ~ p ace neccs-a rily 
mean s co ntro l of th e atm osph ere, 
sea a nd gr ound."- -Gen. . . 'Va rh art 
F. T wining. Ch airman of th e ./oiol 
Chiefs of S ta ff , .luly I, 19S8. 

I 



von Karman Cites 
Science Needs 

(Continue d from. Page l ) 

hi rrher Mach numbers a nd lower 
d e71siti es than are acce pted nowa­
days , more sc ientific dev.elopment s 
of rock e ts a nd " un conventional" 
propulsion method s like plasma-jets, a the ex ploitation of secondary power 

W so urces su~h as solar ener gy a nd 
electric and electromagne tic fi e ld s 
for partic le acceleration. 

I do not see any point in these 
development s which would indi cate 

that: 
a) our a erona uti cal research in­

s titution s such a s the National Ad ­
vi sory C~mmittee for Aeronautics. 
the univer sity and industrial re­
search labora tories cannot do the 
basic a nd ex ploratory research and 
the coll ection of theories and facts, 
a s they did with such evid ent suc­
cess in th e domain of flight within 
the a tmosph ere; 

b) the military services should 
not consider th e n ew ac tivities a s a 
natural exten ~ion of their mission s 
and carry out the operations within 
th e fra me work of their command 

system ; . . 
c) th e a e r o nauti ca l mdu strv 

should not undertake the design of 
proto types and produ ction of s~and­
ardized ite ms on the same basis a s 
th ey d evelope? :adically new ty p~s 
within the limits of atmos phenc 
flight. I am also convinced that tl.le 
solution of the n ew problems will 
b e a reatly facilitated by use of the 
exp~ri enced s taffs of the companies a now engaged in air? raft and engine 

W d esion and productiOn. 
It" is, I believe, a natural conclu­

sion that the bes t way of admini ster­
ing s pace projects would . be the 
utilization of an a gency like the 
National Advi sory Committee for 
Aeronautics, which presently com­
bines long experien ce in admini stra­
tion with far-reachin g vision for 
future d evelopments. 

Of co urse, we a erona uti cal en gi­
neers have to broaden our views and 
fie lds of investi ga tion. In addition to 
th ermodynami cs, which has a lway s 
been involved in the problems of 
hiah-s peed fli ght and engin e d esi l!n. 
w; have alrea d y co mbined aerody­
nami cs wit h ch emi stry fo r the.__sn lu­
t ion o f combu stion prob len, s es pe­
f,iall y in j e t en gin es a nd rockets. 
I su!!ges ted the te rm "Aeroth ermo­
ch e ~i stry" for thi s bra nch of the 
a er onauti ca l ~c i e nces . and ae ruth er­
moch emi stry ha s beco me more a nd 
mo re im po rta nt be:::a use of th e 
chemi cal c ha nges- di ssociati on a nd 
recombin at ion - occ urrin g in fli ght 
a t th e fronti e rs of th e a tmo sphe re. 
Finally , we h a ve to renew a nd ex­
pand our hi gh se hou l kn ow ledge. of 
a ~ u·onom y. and perh a ps d evot e lim e 
a nd thou ght to a ne w bra nch of 
flui d dynami cs : "Magne t.oae rod y-

a na mi cs." 
W Ho we ve r. th ose who would ~ a y 

th a t a ll that we teach a nd a ll th a t 
we in ves t iga te und e r th e na me Ae ro­
na uti ca l En g in eerin g is obso le te. 
see m to a ss um e th at by some mJra c.le 
th e d esig ners of s pace vehi.cles \~· Ill 
1101 e nc0 11n te r proble ms JJ1Volvm g 
~ u ch c lass ica l sc iences as Hu 1d me­
r ha nics- ~tr u ctures. maten a ls. an d 
vib rat ions : I am ;; urP th at lhi 'i will 
not he I he c·a>w. 

Dyna--Soar To Have 
Orbital Potential 

(Continued from Page 1) 

faced by the aircraft industry. Dyna­
Soar must operate effectively at its 
maximum or near-orbital speed of 
approximately 18,000 miles per 
hour , and also at the very low speeds 
necessary for landing. It combines 
the lates t a eronautic and a stronautic 
advances. 

H ere are some o f the other prob­
lems : 

Thermodynamic hea tin g as the 
Dyna-Soa r re-ente r s the atmos phere. 

Prec ise control of th e tremend ous 
power generated by its rock et 
en gin es. 

Provi s ion for its c rew to operate 
th e weap on sys tem while being sub­
j ec ted to very hi gh "G" (gravity) 
fo rces, and later to fun c tion in 
we ightl ess, a irl ess medium. 

A utoma ti c n av iga ti on and g uid­
a nce with the pilot res pon sibl e onl y 
fo r com ma nd d ecis ion s. 

No sin gle ma nufacturer possesses 
th e vas t sc ientific skill s necessa ry for 
<uccess ful compl e t ion of the D yna­
Soa r p rogram . But by poo lin g 
proven ta len ts. und e r th e direc t ion 
of a tea m "ca ptai n." th e full force 
of hi ghl y s pec ia lized a biliti es can he 
fully utili zed. Thi s is th e sa me gen­
eral pla n th e Ai r Force has been 
11 s in g in it s wea po n sys te m co ncep t 
o f coni rac tin g fo r modern wea pon s. 
Th e A ir Force. in e ffec t, buys th e 
techni ca l ma nagement ava il able in 
th e a irc ra ft indu stry, a nd turn s th e 
d e ta il ed j ob over to th em und er 
USAF 's genera l po licy a nd technica l 
g uid ance. 

Cos ts o f ne w wPapon s will co n­
t inu e to ri ,;e in a degree roughl y 

USAF Ballistic Missile Report Is Comprehensive 
Study of Largest Peace Time Military Program 

The USAF R eport on the Ballistic 
Missile is a comprehensive study of 
the " largest military development 
program ever undertaken by this 
country in peacetime." 

The authors are Air Force offi cers 
direc ting the balli stic mi ssile pro­
gram, and the 12 chapters cover th e 
IRBM's and ICBM's from design to 
manufacture a nd operational em­
ploym ent. The weapon is placed in 
it s true military perspective, a nd 
th ere is a welcome absence of wild 
c laims co ncernin g its ca pabiliti es. 

For exa mpl e, Co lon el Cla ud e E. 
Putna m s tates that the "inhe rentl y 
limited fl exibility of mi ssil es mu st 
be offse t by th e more fl ex ibl e 
mann ed a irpl anes, a nd pro gram" 
must be impl emented in such a wa y 
tha t missiles a re integra ted without 
c rea tin g even a te mpora ry hiatus in 
our day-to-day co m ba t ca pability." 

R egarding th e new indu strial 
fac iliti es required for deve lopm ent 
a nd produc ti on , Maj. Gen. Ben I. 
Funk say s, " . .. th er e ha s been a 
dema nd for hi ghl y s pecialized fac il­
iti es th a t wo uld be of no va lu e to 
a contrac tor for o th er work. De fense 

co mparabl e to th e ga in s in pe r­
forman ce. T omorrow's wea pon s. a s 
exemp lifi ed by Dyna-Soa r. could he 
prohibiti ve ly e xpensive without th e 
unified team approach . 

Thi s pionee rin g of sys te m!" ma nage­
ment is pa yin g di vid end s in na ti ona l 
sec urit y a nd er.o nom ica l de fense 
bud ge t>' as WP move into th e >' pacP 
age. 

contractors normally a re unwillin ., 
to inves t large amounts of their ow~ 
capital und er such high ri sk circun1_ 

s tances. . . . Yet, the Government 
has provided to the total of all con_ 
tractors in the balli stic missile pr0 _ 

gram a smalle r d ollar amount o[ 
industrial faciliti es than was Previ­
ously provided a s ingl e Air Force 
contractor for fa cilities in support o{ 
a n aircraft en gin e program. Co11 _ 
tra c tor investm ent ( $100,000,00Q) 
has been substantia l, in s pite o f the 
fa~ t t.hat th e work to date has bee

11 
prmcipa ll y d evelop mental and thnt 
no contractor ha s compl e te a ssur 
a nce he will be g iven a contrac t fo: 
qu a ntity produc tion. " 1 

" R e port" is mu st readi n g for . 
L· lea r. prec ise account of ba lli srd 

0 'I I 0 ' I I IC m J. sJ es. tIS ava1 a) le thrnu cr h ll 
\ . " l e 

f 11"))0\~ e r Book Club. s pon sored b 
th e An· F?rce Association a l a lb 
pe r cent ciJ scount to me mbe rs . P ub­
li she r I!" Doubl ed ay & Co .. a nd tl 
cost is $4.00. 1e 

Versatile 'Copter Gives 
D. C. Traffic Report 

Radi o-li stenin " ru -<h hour dri ve . w 0 ... I' ~ 

111 a shin g lon. D. C. ge t th e ir tra fli ~ 
rPporl !' from a uniqu e so urce- th 
lw li co pt e r ! e 

A traffi c ex pe r t cove rs a ll L> f th e 
prin c ip a l a rl e ri e!" int o a nd out of 
th e Ca pital fr om a he li co pte r whi ch 
whi sks fr om point to point. 

From th is unu sual va ntage point. 
he inform s th e public about roa d 
c·•J ndition s and th e tra ffi c s itu a tion 
th a t li es ah ea d. 



MACH 1 MACH 2 
ABOVE 35,000 FT. 

Water-Soluble Glass Proves Economical 
Coating in Titanium Alloy Treatment 

Two a irc r aft indu stry en gineers 
'h ave d iscovered a uni q ue use for a 
(orm erl y wor thl ess ma teria l. Ma te­
r ia l : Water-so lubl e g la ss . Use : P r o­
tect ive coa tin g 10 hea t trea tin g 
tita nium all oy. 

W h en tita nium is h ea t trea ted in 
an a ir furn ace a t 1.700 decr rees 
Fahrenh eit , it is s ubJec t to "con­
ta min a ti on fro m gases in th e a ir. 
whic h ca use em bri ttl ement a nd 
sca le . F orm erl y. a n a luminum-sil i­
co ne pa in t coa tin g wa s used to pre­
ven t ga s con ta mina ti on . T hi s in­
vo lved a long, ted ious p rocess (abo ut 
30 h o urs ), a nd th e protec tive pa int 
somet imes proved s tubborn to r e­
move . cau sin g th e ti tanium sheet 
to be ba dly e tch ed . 

S ea rchi ng for a more e ffi c ient 
me th od o f hea t-treat protec ti on. two 
researc h en g in ee rs ca me u p with a 
ne w pro tec ti ve coa ti ng mad e of 
wate r-solu ble g I a ss - a ma te ri al 
which was form er ly useless to in dus­
tr y. T he ne w coat in g process is 
ap pl ied ea sil y a nd ch ea pl y a nd pro­
tec ts the ti ta niu m shee t fro m con­
tam in a ti on d urin g hea t trea t. It i;; 
fa ;; t dry ing and easil y re mova hl t> 
a ft e rwa rd ~. 

Th e wa t t> r- so lu l.l t> g la ;;s in po wde r 
fo rm is add e d In a ],indin g agf' nl 
f•nd th en he ld in ;; u ~ pe n~ i on in a 
liqu id . u~ in g the new m ixlur P_ 
t itani um ,;hee l i ~ p: ivP n two o r thref' 
~ pray roats an d tlwn popped im­
med ia te ly in I" t llf' fu m a rt> - an 
f' iap!'Pd t im e u f onr' in ~ l ea d ,f .~ II 
hnun' . Aft e r hea l tr r a l a tH.l qu e 11 ,·h. 
tl tr r oatin ,., i" rf·mnvrd in a ca u,: ti• · 
~ ~~ri a ~o l utfon . in h a lf tlw t imr 1""­
~ i h ] P wit h a ltll ll illlllll- ' il ic· "'H' pa int. 

Besid es th e shortened fl ow time, 
the coa tin g ca n b e p a tched if it be­
comes sc ratched pri or to h eat trea t. 
(No sa ti s fac tory m e th od co uld be 
found to patch a luminum pa int coa t­
ing; th e pa ne l h ad to b e stripped 
a nd repa inted ) _ No e tchin g o f the 
tita nium is a ppa rent a nd pro tec ti on 
aga in s t co nt a min a ti on is be tter th a n 
be fore. 

A ll these thin gs a dd u p to a be tte r 
produc t a t less cos t. 

W hen s prayed on a tit a nium sheet. 
th e new coa tin g look s li ke wh ite 
pa in t. Durin g heat treat. th e o rga nic 
materi a ls burn off a n d th e g la ss 
fuses. O n r e moval from th e furn ace. 
tbe tit a ni u m sbeet a ppears to be en­
cased in a tran s pa rent g la ss enve­
J, pe. 

Electrolytic Grinding 
Cuts Tool Costs 

A ne w e lec tro ly ti c g ri nd ing sys­
tem in a U. S. a irc ra ft p la nt ha s c ut 
too l g ri nd ing t im e by more th an one­
third· <~ ri n d in " wh t> e l re placr menl 
ha s l;ee~1 cu t 9o p e r cen t. a nd too l 
life ha, !we n con~ i d e r a h l y inc rr a sed. 

T l•e new me th od is a n a ppl ica ti on 
of a n o ld p r inc ip le- e lt>c l ro pl a t in g. 
il 111 ll'it h one impor ta n t cliHe rf' nce. 
Th e nH·ta l re mn ve cl fro m th e> pa ri 
be in g g ro11nd is not de po8it ed on the 
v rinrlin l! wlwf' l a s in convPnl iona l 
<"IPc l rn t; la ting. Tn , lea d. i n ~ u l ati n g 
a l11·a, ive pa rt ici f' . ..:_ imb t> dcl ecl in tilf' 
fac ·p of lh f' ~ l f'f' i whef' L ~ p f'e d t ht• 
remova l o f m e ta l fro m th e pa ri. 
t•rrvf·nt me ta l llll ildnp ' '" t lw i-( ri nd-
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Novel Device Solves 
Trouble with Bubbles 
in Potting Compound 

A irc ra ft in d ustry in genuity ha s 
now com e up with a dev ice to e limi­
nate " bub ble troubl e" in in sul a tion 
ma teri a l for ai rc raft e lec trica l com­
ponent s. 

A po ttin g compound a ppli ed 
a roun d te rmin a ls and connect ions 
a nd used for fillin g elec trica l plu gs . 
prov id es both s tren g th a nd in sul a ­
ti on . But be fo re the compound ca n 
be used , sma ll a ir pocke ts withi n 
it mu s t be elimin a ted. Otherwi se. 
these bubbles co uld expa nd when 
the a ir p la ne r eaches hi gh a ltiturl e. 
Th e bubbles coul d form a ir passages 
large enough to cont a in sma ll par­
tic les o f moi s tu re and ca use sho rt 
c i rc u i t ~ in hi gh-vo lt a ge l ines. 

A n a irc raft co m pa ny d evised a 
uniq ue co nt a in e r to e limin a te th e 
troubl esome bub bles whil e th e com­
po und is be in g mi xed . Th e two­
gallon co nt a in e r is spec iall y ri gged 
with a vac uu m unit , so that a ir is 
draw n out th e to p whil e a sma ll 
pro pe lle r-type ag ita to r s tirs th e co m­
po un d. A tube in s ta ll ed a t th e 
bo tt om d ra in s ou t th e ai r-free m ix ­
tu re. F: esull : T roubl e with bu b bl e ~ 
f' nd ed ! 

in g whee L a nd prov ide prec i ~ io n 
con tn d of me ta l remova L 

An !" IPI' Iro lyti c flui d fl ows br twee n 
th e too l and th r whee L a nd a h ig h 
amp e re. low vo lt a ge c u r ren t se rve ;: 
In di ;:,: ,J! vt> o r de-pl a te the tooL l; ull y 
auto ma ti c r·on l ro ],.: r r;r u lat e c urrP!ll 
r! P n ~ i t y . a nd ma te ri a l (s re m11 vP d fa r 
fa , ll' r and wit h ll ll! C' h g rea te r p r: ' ­
r· i ~ i on th a n i,: pn..:, ibl e with co nve n­
li, na l !!.rindi ng me th od -: . l11 ad d i­
t i,n. a finn c u.tl ing Pdge a 11d h ig her 
fi ni ;d, i ~ pr,d ltr·ed . 

'Pilot Shop' Tests 
Production Ideas 
A mini a ture " fac tory within a fa c­

tory " is n ow in o pe ra tion at on e 
a irc ra ft c.ompa ny which will save 
time a nd m oney in researchin g new 
manufacturin g techniques. 

Ca lled a " pilot sho p." the n ew e 
a rea will ac t a s a provin g gruund 
for th e producibilit y o f a dra win g 
boa rd d esign. speedin g design off 
the dra win g board a nd into shop 
prod uc ti on e ffi ciently a nd econom­
icall y. 

U nder fo rmer meth ods. ma nufac­
turin g researc h en gi nee rs. went into 
produ c tion a reas to work out pro­
d uc ti on p robl ems. Thi s was expen­
s ive a nd som e tim es r.o nflic te'l with 
c urrent produ c tion e ffo rt s. With th e 
new sh op , en g in eers ca n pull much 
resea rch work out o f produ ction 
a reas. 

Th e pilo t shop occ upies some 4.000 
square fee t a nd is well equin ue d to 
~i mulate ac tu a l fac tor y produc ti on. 
In cludin g a p la s tics a nd ce ra mics 
a rea, m achin e r y for sh eet me ta l r e­
search, brazin g furn aces. and equip­
ment for perfec ti on o f o th er manu­
fac turin g e ffort s . 

Proclu cibility s tudi es a re co n­
duc ted in braz in g. bondin 2:. pla sti rs . 
cerami cs, sh eet m e ta L w~ldin g a nd 
machinin g. Mos t s tudi es a re brourrhl 
toge the r in a centra lized ]or a tion. 
a nd produc ti on probl em s are !nmed 
out in a sys tem a tic a nd o rdr rly 
fa shi on. 

W he n a new techniou e is pe r- A 
fec te? .. th e p il ot sh o " th en becomes W' 
a .tra mm g g round. S ho o people wh o 
wdl use the n ew techn iqu es a re 
brou ght into the miniature . fac tory 
and sh own h ow tn a p ply the n ew 
d evc> lop ment. 

Ma nufac turin g rese3rch en gineers 
then provide foll ow-up a ss istance to 
th e fac to ry until the techni(!u e he­
comes a r outine o pe ra tion. 

_ A dva nced wea pon sys tems de­
s ig ned b y the aircraft and missil e 
indu s try r equire ima"ina tive ma n­
ufac turin g techn iqu es"' fo r effi c ient. 
economi cal p roduc ti on . 

250,000-volt X-ray 
Speeds Inspection 

. A 250,000-volt X-ray tube recentl_Y 
In sta ll ed in a U . S. a irc raft pla n t. IS 

speedin g up th e in s pec ti on of pa rt s 
a nd me ta l s ra n o·in"' fr om ve ry thin 
a luminum to : l a~1 1 ess s tee l P/2 
in r hes o r more in thi ckness. 

Th e X- ray mach ine is used to i n­
~ pec t th e we ld s o f mi ss il e g round 
" ' Jl po rt equipm e nt_ airc ra ft control 
" " ·faces a nd mi ,;ce ll a neous pa rt s a nd 
" " 'f' mbli es. It i ~ hou sc> d in a r oo m 
lin ed with lea d 'J!. -in r h thi ck. cove r-
in g L46R squ are frt' l an d wt> ighin g A 
21.653 p o un d~ . W' 

Safe ty in o pe ra ti on " f th e X- ra y 
Pq uiprn e nt is a prim P ro nce ~· n of 
ti le in, pr r tinn dr pa rt me nt . Sa fr tv 
"'· i t l'he ~ p reve nt o ne rat ion o f th r 
X- ra y mal' hi 1w un t il t lw doo rs a rr 
c ln-rd. 

Swildt t> ~ a l so a rr used in th f' 
d a r k n (·~ . ..: t 10 p l'l·' vt·nt th e dnnr fro 111 
],P in g op t> ned ina dv••r te ntl y. ca u s 111 ~ 
d a nta ;!r I n fi hn cl l!rill !-! prnc esS/ 11 !-!. 


