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SMALL ROCKET PLAYS KEY APOLLO ROLE . Detail s 

of a small but potent solid -propellant rocket that will share the 
responsibility for safeguarding the lives of America' s lunar astro 
nauts have been reported by Lockheed Propuls i on Company . 

The little-known rocket, call ed a pitc h control motor, will t eam 
with its much larger a nd s tronger fellow -lifeguard, the lau n c h 
escape motor, to hurl the A p o llo s p acec raft a nd its three 
occupants to safety in the event of a malfun ctio n dur ing laun ch 

phases of the lunar exploration m issio n. 

The pitch control motor i s a comp arative ly small rocket that 
was developed specifically to e lim inate the n eed for a co nve n
tional steering (thrust v ector control) device o n the lau n ch 
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heating of the box 
current. Forces 
zone by means of 
bottom of the box 

when supplied with a low-voltage h ' h 
ab ]' , 19 - amp erage 

c n : a pp l ed to a specimen inside the heated 
rods m sert ed through be llows at th t 

( F ' 2) e op and 19 . . 

The unit reaches test t emp eratur e within minutes; it i s h e ld for 
about an hour to be sure the s p ec imen is a t full t t empera ure 
Readings are taken through a small window w·th t' . 

• 1 a n op lcal pyro-
meter . A full test from heatIng to cooling t a k s butt h , e a 0 wo ours . 
(Source : Data supphed by Martin Comp a ny) 

FIG. 2 

OUTER SPACE S IMULATOR DEVISED . A new fac ility 
tha t captures some 36 . 8 m 3 (1300 ft3 ) of outer s p ace for space 
systems research h ere on Earth has been unveiled at Ling- T e mco 
Vought. The facility-- a space environment s imulator-- realisticall y 
duplicates th e actual conditions that a s p acecraft, satellite , or space 
station would e n counter: the extreme cold background of space, 
the high v acuum e xisting far above the Earth, and inte n se sol a r 
r adia tion. 
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The main body of the space environment simulator i s a thick-walled, 
s ta inless steel chamber 3 . 7 m (12 it) in diam a nd 3 .4 m (11 ft) 
long . Evacuat ed by p owerful pumps, the chamber can simula te 
the extremely low pressures of space at altitudes up to 322 km 

(2 00 mil. 

A low temperature of _1 96°C (_320 ° F) simulates the bitter cold 
of space by means of a cylindrical, black cold wall that lines the 
interior of the chamber and is cooled by liquid nitrogen. Inside 
dimensions of the cold wall provid e a working space 3 . 0 m (10 It) 
in diam by 3 . 0 m in length, making it capabl e of handling large 
satellites and components, space station sections , and other s izable 

space system items. 

The intense rays of the Sun outside the Earth 's atmosphere are 
simulated by an array of 20 pow erful xenon - mercury lamps loc a ted 
at one end of the chamber . These duplicate the Sun ' s radiation 
spectrum by emittin g ultra- violet, visible, and infrared rays . 

To duplicate p ayload attitude in relation to the Sun, the chamber is 
equipped with a two - axis motion device . Mounted on a 3.7 m 
(12 it) in diam, a i r - tight door to the chamber, this gimbal can 
rotate a 2.4 m (8 it) in diam p ayload weighing 454 kg (1000 lb) 
at up to 16.8 m (55 it) per min in one axis and 9 .1 m (30 it) 
per min in the other. 

Since both p aylo ad attitude and solar inte nsity can be varied, the 
charrtber can be used to simulate advanced space vehicles on plane 
tary rrtissions as well as Moon and Earth orbit missions . The 
lamps can also be turned off and appropriately timed to simulate 
the vehicle passing into the shadow of the Moon, Earth , or another 
planet . 

As a test p aylo ad makes its "flight, " e lectronic devices a nd in
struments loc a ted in the facility record in detail the effects of the 
space environment on the system being tested . 

The simulator can be used for basic research a nd devel opment 
of new spacecraft con cepts, for testing of systems and components , 
and for reliability of complete astronautics payloads and supporting 
systems . Specific examples of th e numerous items which can be 
tested or developed using the simulator ' s space environment include 
space suits, reaction control systems, optical and e lectronic systems, 
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biological a nd life support equipment, maleria l s tern t , p era ure control 
systems, leak detectors, coatings, instruments , a nd many other 
devices for sale lliles , manned vehic les , or s p ace s ta tions . 
( Source: Dala supplied by Ling- Temco - Vought) 

DYNA- SO ROSE AP PERFECTED . The X-20 (D y n a 
Soar) spacecraft. has a n ew nose cap. Develo p ed by Ling 
Temco- Voughl, lhe cap is described as a long-las ting radiation
cooled slru lure far differenl from the short-lived abl a tive ty p es 
used by ballistic miss il e co n es a nd Mercury- type s p ace cap sules . 

The cap is subjecled lo a series of punishing ground tests that 
simulate conditions the winged X - 20 will encounter when it i s 
boosted into space ato p a Titan III booster a nd reenters the 
atmosphere al searing s p eeds of approximately 27 , 000 km/hr 

( 17, 000 mi/hr) . 

Unlike today's s p ace capsules that plummet rapid ly into the a tmo s 
phere a n d lhen depend on p a rachutes for a safe descent in water, 
the winged -20 will reenter the atmosphere in a s ing l e long g lid e 
and maneuver lo a la nding under the pilot's control . 

While IC B fl s and capsules encounter. higher peak temperatures 
during their brief reentries, the total heat load for the X - 20 n ose 
cap will be five to six times as high as that for the other vehicles . 

Because of their short reentry times--a few m inutes fo r I C BM's 
and perha ps 15 min for capsules-- these vehicles can use heat 
protection systems which ablate, or boil off , to carry away heat. 
The X - 20 nose cap, on the other hand, must r emain intact against 
searing re entry temperatures for as long as half a n h our . 

The X - 20 nose cap protects the g lider by radiating heat from its 
surface back into the atmosphere . It must r e tain its shap e to 
preserve the aerodynamic charac teri s tics of the vehic le . Failure 
to do so could cause serious control prob l e ms or permit excessive 
temperatures to reach and destroy vuln erabl e p arts of the g lider . 

Insulation for the cap had to have high h eat emittan ce , a melting 
p oint above 1700 0 C (3000 0 F), effic i e nt insulatin g qualities , freedom 

from chemical reaction at high temp e r a tures , a n d thermal shock 
resistance. These requirements limited the choice to one of the 

metallic oxides c lassed as ceramics . 
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One of the test faciliU s i 20-cm (8-ln.) ll<tm r/,mjet engine 
that burns jet fuel wilh campI' aa ,d Ir uppH,.r! tram , hlgh-apeed 
wind tunne . I FI'red at Ihe no <' C p, I If) rHmj dupllc tee Or 
exceeds stresses that th c JP will ncoun (r rJurlnjl pha.eea ol 
rocket boost and Ihe I tt I' portion of r Itn ry. 

To simulaLe Lhe exLr'me 
nose cap, an oxy-p rop n 
torches exhausting into ~ 

temperatures up to 2800 

l m r lu r, 11 f r 
lorch f cillly. f. ,I 

7irconi -Hnt.-J "0771 
(5000 · f ) . 

nlry on tull-acale 
by 30 oxygen-propane 

or IIhroud , produces 

The cap is subject d 
design . These include 10 d 
levels, boost temperatur s, 
sure, and reentry vibr lion. 
Temco- Vought Inc.) 

• 

of 11 ,. n 

00 I vi 
nlry 

('-'oure : 

I In p rovinp; ils 
r ion, hi h nolae 

Un , d yn mic pres
/) I euppll rJ by Ling-

TINY ICE BO BEl CDr·. 1· LOP T· n . G n.r I Electric Co . 
is working on a small cryo I' lor Ih t will operale 
maintenanc e -free for p riod at on 10 tour y. re nd will be 
able to produce a conlinuoua nvironm. nt blow 1°1<.: ( -453 0F) . 
The device will weigh aboul 22.7 (50 Ih), which i less 
than one-tenth the weight of r nl pp r ,tu. Il will occupy a 
volume of about 0 . 04 m3 (J . 5 ft3). 

A regenerative compressor will prob bly be l cl d Cor a 
successful rotating machine. Th r I I 0 mini ,Iur expansion 
turbine coupled to a mini ture el clrlc It rn tor lh I will absorb 
the power delivered to the lurbin by 11. xp nding g s. 

A major problem with convention I cooling pp ,r tus ia that oil, 
a necessary lubricant for moving pftrle, plugll m 11 passages in 
the system and coats heat tran t I' aurr"ce with in .. ul ling films . 
~he new refrigerator uses gas b ringa III I n ed no lubricating 
oIls and are capable of long oper lion w illtout m sur ble wear . 
The use of gas bearings was permitted by mploying rotational 
rather than reciprocating elements In III retrlg ration unit. 

The new 
( Source : unit is expected to be in ope ration 

Computer Design, April 19 3) 
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