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H 'IQ 'E TE RM E D BREAK­
turn fir s t - st.age boost.e r, the 

v o hic le des igned to carry 

- n 
ur lun r 

3. 0 • 

0110 c C l' ft. o n A S A ' s Eart.h - o r bita l a nd 
",I lonll . Th Ba in g om p a n y i s to d e v e lop 

( 7 . 500 . 000 -1 b ) lh rus t. fir st- s tage boost.e r . 
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_ I 00 I r r q u i r 11 tour huge , dome-lik e bulkheads , 
out lOin (33 Cl) in di met r . T h ey a r e be ing fabri­
r n cur \, d. pi - lI h P d egme nt.s ( gor e s) m a de of 
lumlnu 11 0 ) ' . .... h t used t.o m k e t.he Sat.urn V 

c t on r 5 . m ( I fl) lo n g , 3 m ( 10 iL ) w ide , 
oul 1. :)7 I ( U . 5 in . ) t h ic k . P r ec ision form ing t.hese 
nd h v •• h l by U II o C liquid pre ssure in a r ubber 

r 11 1\1 m nul cluring bre kt.hrough ." 
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Reduced - scale experiments conducted s imultaneously at Wic hita and 
in Seattle, Washington, proved th e hydraulic bul g in g method both 

h . II d s irable and ec onomic a lly justifiable. To p erform this p YSlCa ye. 
task, company tool makers a t Wic hita used 170 ton~ of hlgh-strength 
steel to build the dies a nd r e la ted fixtur es . One d , e base a lone 
weighs 55 tons a nd is 7.5 m ( 25 Il) long . A series of hydrauli_ 
call y operated c la mp s around th e p erim e ters of the dies are de s igned 

to withstand 590 tons of pressure (Fig . 1). 

When one of the big bla nks is ready fo r forming, it is placed over 
the rubber bladder on th e co nveX die base . In the u pp er co n cave 
die member, there is a plastic liner of the desired contour . When 
the upper unit is lowered to meet the base unit, a series of notched 
jaws fit toge ther at each e nd . Then the hydraulic clamping is 
activa ted , a nd approximately 2380 Kg (630 gal) of water are forced 
into th e bladder by a pow erful pump. As the bladder expands , 
it forms the a luminum against the pl astic liner at a maximum of 

105 kg/cm2 (15 00 psi). 

Each pie-sha p ed gore segment is formed in two p arts on separate 
dies, then welded togethe r . Even so, accurate results with metal 
sheets of this size are not easy to obtain , and the installation had 
to be specially designed for uniform pressure and m inirnunl shrinkage . 
( S ource: Data supplied by the Boeing Com p any) 
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WEATHER SOUND I PROVIDES WI D, TEM -
PERATUR E DATA . A rocket- sounding system for obtaining 
we a ther data to a ltitudes of 76,000 m (250,000 ft) has been out­
lines by The Marquardt Corporation. The system (Fig . 2) 
includes a s e parable p aylo ad launched by a rocket-booster "dart"; 
a semiportable launcher is used to fire the "Roksonde" e ither 
from the land or from a ship . 

The p aylo a d includes a self- co ntained in s trument p ackage tha t is 
deployed at high a ltitudes and suspended from a met llized p a ra­
chute . The radar - reflective p arachute provides """nd direction 
and velocity, as shown in Fig . 2 . (Other Roksond e models employ 
chaff as a radar - reflector . ) When the p ac k age is deployed, a 
small thermistor, subjected to a tmosphe ric temp e r a tur e , v a ries in 
resistance as the temperature v aries . This v ariation is sensed 
by an electronic circuit in the miniaturized telemetry system; the 
information is modulated and transmitted to compatible r ada r tracking 
equipment on the ground . ( S ource: D ta supplied by The 
Marquardt Corporation) 
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INSTRUMENTED ROKSONDE DATA LINK SYSTEM OPERATION 
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BALLI TI RE E RCH, TEST COMPLEX NEARS COM-
PL ETIO . \ h ' p erllallis tic research and test complex i s nearing 
compl Uon t lh ir Proving Ground Center ( A P GC ), Eglin 

F H, Florida . Th ! c ility will e n ble the A ir Force to fir e 
proje til t v,1 c iti ,s r' ch in g more th a n 12,300 m/sec (40,000 
ips ), Ih' .\ ir Fo rc S yst ms ommand (A FSC) has announced . 

Th f cility will m,,1; po sibl th s tudy of damage th a t could be 
caU d . olli ion f p ac v hicle and tiny p a rticles of n a tur a l 
or m n-m d p c d bris . I (r g ment th e size of a pinhead 
Ira li n I uch" lociti c n e sily p enetr a te a 1. 27- cm (0 . 5 -in. ) 
(hic n s f luminum . ( v lo pm nt of the termina l ballistic range 

t mm cl from au lion y \ndr e w G . iJ e k, an ordnance 
mech ni I n in r orklng In (h enter ' s Ballistics Directorate . 

il m d n uno ci I aurv y more th n a year ago . He 
(udied aom lu rint nd d r wings of an a rm ame nt stratosphere 

cham r u d In con" nUon I We pons development a t APGC . 

It" dls 0 r d lh I lh chambe r could be altered at a fraction 
of lh 0 1 of ulldln n w L rmln I b Ili stic range . A ll the basic 

I m nl f ah d - charas cuum r nge existed : a reinforced 
concr t rn , 1 r I ch mb rs, v c uum pumps, and a munitions 
tor I c III ' . Th ropo d ch n g s would not iliact use of 

It> r f r II od In I purpoa -- n rmament stratosphere chamber . 
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r • 1 rmln I b llisUc data have been acquired 
clors . However. Lhis did not always p ermit 

o r lion . 

11 
Air Forc . 
t r n I 
acqulr d 

orpor lion is modiIylng the a rmament facility 
lopln an e plosive proj ction technique for the 

d o f 19 I. PG was getting valuable r y tI 
11 d 1 In v loclly rang f r above a ny being 

n 0 1 r roj c Uon sysL m . 

ca d L h s b en cquired a t APGC with a 
r I I b 11 om ny expeds believe that the gun has 

U un . 110 ve r , 
I 11 Ils unless n e l ectrostatic or 

usl d \I 0 r lion 
round Lo boost its capability . 
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SHAPING M ETALS ] Y THE ELE TROCHEMICAL PR O -
E SS . As th e s tr e n g th a nd hardness of meta ls increase , th e 

m ac hinin g difficulties of th se mstals increase ; in m ac hining today' s 
refractory metals, th e workman eve ntua ll y i s confronted with some 
metal s th a t cannot be h a ndled by co nve ntiona l meth ods . Eve n 
th o u gh th e metal may be machined co nve ntio n a ll y , the process i s 
oft e n ineffic ie nt a nd damages th e materia l' s critical s tress proper_ 
ties . 

One answer to this problem is e lectrochemical machining ( ECM), 
as d i scussed by C . L. Faust in t he a Ue ll e Technical Review 
( Vol. 12, No . 1). M a terial stock may be removed with E C M, 
without mechanical tool action, by using e lectrical energy to pro­
duce a chemical reaction that removed metal . 

The workpiece , a n e lectric a lly conductive material that is to be 
shap ed , serves as an anode connected to the positive terminal of 
a de p ower source . The "tool" can be a conductive maLerial 
shap ed to give ths des ired three-dimensional contour; it Serves 
as a cathod e and is co nnec ted to tho negative termin I. Betwee n 
th e tw o sep arate materia ls i s a conducting so lution th t Supports 
e lectrolys i s by an a ppli ed emi flow th t drives e lectrons from the 
workpiece ( a node) and away through the externa l circuit a nd 
p Ower source to the "tool" (c thod e ). Surface toms l e Ve the 
workpiece in accordance with Farad y's La ws: 

1. surface meta l a tom + anion (s) mel I salt + e lectron (s) 

The cathode collects an eXcess of e loctrons ; for the current to 
flow, a com p arable a nd counter reaction occurs a t the "lool" 
(c a thod e ) s u rface : 

. 2 . cation + e lectron ( s ) = tom 

To make EC M prac ticable , equation 1 (abovo) r e quiros n 
supply o f a nions to accept th e m tal toms as ions . In p 

to be made of pu re iron, using n ac id chloride e lectrol yte : 

Fe + 2 C 1- = F e 12 + 2 e lectrons 

m ple 
rt 

For a p enet ration rate of 0 . 32 / I ( 
. cm m n 0 .1 25 in. /min), co n-

~~o:~eads't rapld e lec trolyte p assage s;rporting a c urre nt density of 
150 am p /cm

2 
( 925 amp/in. ' ) i s required . This co ndition 

-6-





.. .. ,"- - . u_.. , . 

, 

/.' I , 
• • 

-H-

• , 
" 

, 
w' • .. , , , , 

" 
.. • - .. ; , • ,. p" I • , • .. • • .. • , 

" • 
.. .' .- , , , - .,.. , '. • .. .. ~ .. • -' - , - ,- w • 'r • .. , • 

.. .. - , 
,. , , 

~ • , " , 
.. 
'I 

, • '. • , , - • 
'- • 

, 
'. , 

" -
,~ 

, 

• • • • -
, 

• , 

.. • , • , .. .. .. • .. , • • .. .. , • 
.. • ~, • '. -.. .. . , .. , .. ' 

, .. • , .. , .. , , , • .. , 

- • 
, .. - , .) " .. -, , .. 



rock e t engine . The fil ament employed in its fabrication is long 
enough to reach from the Earth to the S un a nd back twice--over 
600 million km (372 million mi) . 

The company p erformed the winding of the c a se at its new fila ment 
winding facility at. Coyot e , California . A number of smaller seg ­
mented glass. engm es ~av~ been fired there by the fi rm in the p ast 
yea r. The f.lament wmdmg fac ility, is capable of producing glass 
fiber rocket engine casing s of more than 6 .1 m (20 It) in diameter . 
It w as built to support a two -year e ffort to apply the advantages 
of glass filament- wound casings: light w e ight, low cost, and 
short leadtirne . Glass £iber .filament-wound cases cost consider ­
ably less to build than steel cases , both because the materia ls 
involved are less exp ensive and because a fac ility for making 
filament- wound cases costs considerably less . 

GlasS fiber caseS wei gh about 30 p e r cent less than steel cases. 
As a result, it is possible to develop engines in which the usabl e 
propellant accounts for as much as 94 per cent of the rocket's 

total weight. 

The basic process for winding g lass £ibe r cases is re latively 
simpl e . High - strength glass rovings , each containing some 250,000 
glass fibers one - tenth the thickness of a human hair, pass through 
a resin balh and are wound onto a rotating mandrel . A shuttle 
guides lhe resin - impregnated glass £iber over the mandrel in high ­
strength p aUerns th t are continued until the desired wall thickness 
for lhe casing has b en built up (Fig . 4) . After it is wound, 
the casing is h rdened nd cured in a n oven . ( Source : Data 

supplied by Unit d Technology Center ) 

TECH IC \'L REP RTS VAILA BLE . 

tec hnical r port.s c n be reques ted through 

M- MS-IPL, I1ldg . 44 1. 

The following listed 
the NASA library, 

NOTE: Thos r ports with an D number may be on file in 
the local A T I A br nch in B ldg. 4484 . Readers can save time 
by calling 87 -608 nd inquiring if such reports are available 

before ord ring them through NASA . 

1. DEVELOPME T PROGRAM FOR MICROWAVE RADIAT ­
ING P WER 0 R E F R SPACE VEHICLE TELEM­

ETRY TRANSMITTER, r... . A . Roberts . AD 278 713 
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