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ATOMIC EXPLOSIONS MAY TAP MOON' S WATER. 
"We'll ge t to the Moon and when we get to the Moon, we'll 
be in very bad need of water." 

Dr . Ed ward Teller exp ressed this view at a recent meeting 
of the American Nuclear Society . Dr . Teller, one of Ameri
ca' s top a tomic scientists , asserted that there i s "probably 
plenty of water on the Moon" tightly bound to surface layer 
rocks . These rocks are believed to contain chemical com
pounds capabl e of producing drinking water . 

Nuclear explosions offer a logical way to extract water from 
the petrological formations of the Moon, a ccording to Dr . Teller . 
If such a technique were utilized, he said, 100 tons of the 
w a ter could be compared with 100 tons of. gold. 



• 
• 

The ponderous conveyanc e of s uitable w ater by 
prop e ll ed vehicle voya gin g to th e Moon from th 
taken into c onsid e r a tion as a major p robl m for 
lunar exp edition s that will be manned by p eo pl . 
ington Post, Nove mber 29 , 1962 ) 

I ERT APOLLO L H ES PE 

ID ans of rocket_ 
]~-: dh h 8 b n 
th planners of 

( Source : Wash _ 

RD· IVERED . 
The first Apollo launc h escap e motor (Fig . deliv 
schedule by Lockheed Propuls ion om p any to orlh meric n 
Aviation, will not b e fir ed but will still mak highly s ign iIic nl 
s p ace flight early in S ' s flight test progr ~ , it w e rev I d 
recently . 

The full - scale motor, m a ny ti:mes larger nd 
the similar escap e rock e t Lockheed p rovided lo 
ject Mercury, is lo a d ed with inert pro p e ll nt. 
the solid prop ellant g rain is identical to thal of 
except tha t th e oxidize r i s m issing . 

mor pow rIul Lhan 
AS \ (or Pro 

on£igur lion of 
ttliv " motor, 

After vibration tests and v a rious mock - up nd "fil" op r lions, 
the f i rst inert motor will be returned lo lhe rock l firm in Redlands 
for late changes t.hat. may be required for ils !light. 

These are scheduled t.o be mounted alo p the esc p low r for 
early unmanned flight test.s of the poli o command and s rvic 
modules . In t.hese tests the A pollo units will be launched by a 
Saturn C - l vehicl e while space sc ientists study th e Heel of 
aerodynami c conditions approxima tin g t hose of a m nn d lunch . 
The escape rocket will ride as a "passenger . 11 

In the later manned missions, th e launch esca p e motor ' s job will 
be that of a space age lifeguard . It will be re dy to fir in
stantl y, to pull the command modul e with its three o ccup nts free 
of the remain ing A p ollo assembly in e v e nt of trou ble with lh 
lau n ch vehic l e . For its f e w seconds of life, the motor will de 
vel o p well over 45,200 kg (100,000 Ib) of thrust, leading the 
modul e to a safe p osit ion from which its parachute c n lower it 
gentl y to Eart h . ( Source : Data supplied by Lockheed ircraft 
Corp oratio n) 
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M SO l VBD F OR F \. T T,\KI'; - OFF ROe RADAR PRO BLE . ~ ~ _ 
I un ced its solution for inslant! y locking KET S . RCA las anno 

~-=:'-7-':'.:' d t fa s t rockets leaving the launch pad, which tracking r a ars on 0 . 

has been a "trouble s pot" in our launclllng progr ITn . 

This solution involves two devices, a h -al-sen ing infr Ir d lrack _ 
. t d radar programm -r . /loth h IV> d monslraled ln g sys em an a . , ~ . 
in tests a t PMR tha t radars can lmm edhll- l )' Ir I k rockd", laking 
off a t accelera tions as high as 50 , IS that would b 3050 k/hr 

(1090 m p h) after 1 sec . 

Whil e co nventional trackin g radar .. can I.> m nu\,. r d 10 lock onlo 
the larger , slower - slarlin g rockd such tl . I~ -!lslone, and 
T ita n it has been dilliculL 10 mov" III -Tn quic I)' nol ccur lel)' , 
eno ugh to track the higher - acceleration rOe 
radar refleclions from "ground clull rlt in 1I 

le in Ih mid I of 

lunc h r" . 

The n ew infrared sensor i mou nl·d on Ih r d r 
picks u p the exhausl, or plume of III roc 'I Ih 
fires . The r a dar i s locked on imm -di t I> b u 
heat from lh e exhausl ; lrackin g b gin. ulom ItiC 11)' 
se rvo lo o p s . An infrared 11 rgcl "imul to r 
rocket keeps t he rad a r lock ed on Ih roe 

10 It d 
I b lor 

The n ew lifl- off e levalion 'lnd 17 imulh pro r mm r 
s lore s informalion concernin/!' lh" n ul r \' 10 it)' 

nl nn nd 
mom nl it 

of Ih" inlense 
,ill it OWn 

10 10 Ihe 

( [ . ' 

f Ih 

• 

P) , 

"oc el 
or missile 10 be trac ked , The firin i n I III 

ousl y to lh e rockel and lo Ih e rId r . '/ h '0, 
lically orients the anlenna in th. prop r t.li r lion 
follow th e rocket a s it p rogre e' throu la IUt-o 
phases . 

11 f t.l . imulllne
mm,' ulom -
11 I r t to 

11 J rh' Oi!:hl • 

Both th e infrared acqui s iti on sysl m nt.l th 1.1-.. \ 
a re said to be easil y ad pled lo mo I I r IC in 
either toge ther or sep arately , How \, r, 

P I'O'T lnmer 
tl \ r , "h n used 

both systems displ a ys a lmosl zero dyn ,"i \ Ir 
I 

, 
c In 

h " 

r d r using 
I d"H s . 

. The infra red ac quisition syslem soh·os olh r Ill; il " In problems, 
mcludmg lhe lask of getling rad a rs lock d onlo ollt.l - propcll nl 

roc~et~. using me la llic ingrodionl s in Ih ir prop 11111\1 . \nolhcr 
a pp lca IOn of l he syslem is lh lracking of lir-Ilun h'd missiles 
by le ~ding lhe r a d a r a w ay fro m l h pl llne 0 It. I no nil d rId Ir 
lrackmg ~an la ke over .. ( ource: J) ILl uppli db,. H t.lio 
Corpora lIOn of America) • 
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SOME AS PE CTS OF S PACE ASTRONOM Y. T he lim ita tions 
of grou nd - based astronomy a nd t he beginnin gs a nd future of s p a ce 
astronomy were r ecentl y d iscussed by Lyman S pitzer , Jr. In 
a lecture delive r ed a t the Third International S p ace Sc ie nce 
Symposium , ( COS P AR ), he ld i n Washi ngt o n, D . C ., on May 8, 
19 62, m ilestones in t he explo ration of s p a ce through astronomy 
w ere discussed . 

The real beginnin g of s p ace astronomy w as in October, 1946; 
the first ultravi o l e t s p ectrum of the Sun w as obta ine d by a g ro u p 
at the Naval Research Labora tory. A V - 2 rocket carried a 
small spectrograp h a loft a nd r e turned film that showed feature s in 
the spectrum down to w aVe l e ngths of ·ab out 210 0 Jl 

A second investigation of t he Sun w as carri e d out in September , 
1957 . A group from Princ e ton University Observato ry u sed a 
30 - cm (12 - in . ) tel escop e tha t w as f lo wn to a n a ltitude of 25,000 m 
(82,000 ft) to obtain the first h igh - resolu tion p h otogra p hs of the 
Sun with about 97 p er cent of the Earth' s a tmosphere below. 
Using this telescope on subse quent fli ght s yielded im p ort a nt p hoto
grap hs of sunspots a nd of the solar limb . 

For the near future, several experiments a re pla nned, inc ludin g 
a vigorous program utili z i ng sounding rockets for measu ring ultra 
violet stellar s p ectra . Furthermore , important gamma-ra y spec 
troscopy from h ig h a ltitud es i s a lre a dy in p rogress . 

Orbiting astronomical observatori es ( OAO ), orga nized a n d s pon
sored by ASA , w ill accommodate t e l esco p es of a bout 7 . 6 - cm 
(30 - in . ) a p erture . This seri es of t e lesco p es shoul d yi e ld impor 
tant findings in th e next few years co n cerning stell a r ultra viol e t 
s p ectra . Anothe r e lement in th e short- r a n ge program , the S tra 
toscope I I project, is des igned for theoretical resolution of a 
9 . 1 - cm (36 - in . ) te lesco p e l ofted by ballo on into the stratosphere. 

''\Tith the desired resolution a nd p ointin g a ccuracy , this instrume nt 
should outperform th e 5 10 - cm ( 200 -in .) Hal e tel esco p e . 

Some of the p robl ems of outstandin g interest for a stronomy will 
presumably be inc l uded in th e n ear - future programs , a nd the y 

are listed by th e author: 

1 . U ltraviol e t flux from hot stars 
2 . Chemic a l comp osition of th e sta rs a nd interst e ll a r gas 
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3 . Photometry of dense c1u s ter~ . . With . r eo lving p owe r 
d charact'rJ s lics of gll nt t'lr within of 0 . 1 a rcs eco n , . 

g lobular c lusters will be of Int r'st for lh..,ori.s of 
stellar structure a nd s te llar dynamics . 

There are many p ossible a r as for s p c - stronomy tI vl.>lopment 

Research cou ld in c lud uch problems in the long - r a nge p rogra m . 
d · - rays g m r y , inlr red a s low - frequency ra 10 w a v es , 

radia tion, and ultra viol et r ad ia tion . P rh p a lh. mo 1 p.c· cular 
p ossi b ility -- both in concept a nd xp ct d r ul - -I • 1.1 c ape 
of very la rge dimensions . S pitze r consld r J - rn ( lOO-i n . ) 
te lescop e in an optimum orbit, e ith r round lh. I ... rlh Or .rOund 
the Sun . In hi s analysis of such n in lrum ni, h cone ld -rs 
not only th e obvious difficulties of con trucUon (w h Ih r on E .rlh 
or in space ) but also tre ts 1 n Iv Iy of 11> - 1I rm I p robl m . 

An o p erating temp erature of - 140· C (-220· ,.) i eu _ I.d s 
an o p timum for the fused s ili c m ir ror; t Ihl I rn r lur., lhe 
materia l reaches its m inimum I ngth . To I I Id Ih I I ecop 
from direct sunlight, Sever I conc nlrlc .h 11 o( in ul.IIon .r 
proposed . Heat leak in g fro m Ih vi win po cl rn hi • Icl nl 
to bring the temperature down 10 lh d Ired" .Iu . 

The giant te lescop e (the mirror Ion "ould \, i h 
tons) would be cap able of solving m n)' probl m •. 
tion of 0 . 0 1 arcsecond , th in s trum nl cou Id , to r 11 
r esolve surface features of om ra . 

.bout SO m Iric 
Wll h 1 r· olu

I Urn., 
as a 0 rionis, a Scorpi!, a nd 0 li h 

0 . 04 and 0 . 05 arc second i in dd ilion 10 euch lullon, 
of stars as far d istant as 1000 P r c could n. ..u 

I • r 
b I , 

uch 
·n 

P I -.. 11 ;<es 

An important p art of the lon g - r n g p 0 r n 
planets arOund other st rs . T hi d I c llon i 
difficult p roblem : Not only r uch pI n I 
they may be masked in light from Ih c nl 11 
diffrac ted in the telescop syst m . 

• 

I Ih d·1 lion of 
.n Ir .urdin .rilr 
r t .1,,1 . bul I 0 

I r , • .11 r d nd 

Within about 5 p arsecs (1 6 light y r) t om Ih 
SomeWhat similar to the Sun . It Ih )' 

s imil a r to th a t of Jupiter ls orbit , th m Imum 
between the plane t and the centr I I i 

I I I un 
rbil 

PP1 
i I d.. n 
nl p r 

nd--Ih 

I rs 
s 

lion 
pro blem is e nti re l y one of di s tinguishin g 
tered a nd diffrac te d s tarligh t . 
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. robl m of "poor The pote nti ll y b asIc p .' d' 
ti I . S d1 '1111 SS • of intervenin g p a r c cs 1 f ' I \l'g 

basi c r estric tion, Lh e il oxur 0 cl , 

be 111 td Sun's gravitational forc, an It 
l'S sufficienlly dislanl fr m lh' Sun . 

In lell Ir s 
to sm ,11 

l'l' OP' 

, In/o!" U C IUS 

I notho r 
I 'U of Lh 

n' I! Ibl if Ih in Lrum nL 
I c IIclud d LIl d , 1020_ 

cm (400-in .) s p a e l e l es op ould d ,I ' I s 'r I I 11 I U It. 
, , h v plan 'I \1')' )' I'm sLurs 'wltlun 5 p arsecs irniJ t OUr OWn . 
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I I _ p 
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In a sta temenl following th, d 
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scription of Ih 
"ulho rill • • 

"The above comp ut lion is n inl r tin 
how man)~ many order of llllgnitud W} 

i 

other pl a n elary systems \\ ilh nou It r olullon t 

oceans, snow- covered region, Ind fo,' l e . J 
be easier 10 send a p robe on 'n .nn d p 
stars nearby than to build Ih c quipm nl n c 11 

pla nets with a ppreci ble r' olution from 10 I 
( S ource; American cicnli I, pi In r. I '"" 

nil 

n 1 

> I 
tI 

I 

pi n 1-

w I ich IIho W8 
m 0 • rvin 

UI I c louds, 
I prob b l)" 
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~'V~O~R~L~D~'=S~L~A~R~G~E~~~~~~~~~-7~~~~n~l'~~~~~ . 
Believed to be Ihe world' I lit nnloni l u • 
wave d e vic e being com pl e l d in I· n I nd i 
weighs 4 . 5 ton s . The widob nu mlcro\\ 
bursts of energy las ting 5 u C \\ it.. boul I 

. 5 In (I 

If! nit 
r . 

n<1 

Whe n compl e ted in a labor lorr t 11 do, • 
be used near helmsford for . fini 11') _ pon 0 

the u pp e r a tmo s p here . Th lub< \\ ill I 0 I 
that tr a veling-w ave tub uffi i ne, lould 

• 
velocity of beam -width i nl r, tion PP' 0 

I 

Outp ut p ulses a t 420 1c/s C will b .chi v d b, 
twe e n a r adio w ave travoling inside lit lut. Ild 
moving a t a s imil ar s p o d . /\n lech on un 

500 kv) will prod uce a 15 - It\ (ll-in.) di '" I 
a t 80 p er cent th e s p eo d of ligltt . 
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The tube structure i s built largely of co pp er . It i s 5 . 5 m (1 8 
ft) long, 2 . 15 m (7 ft) h igh, a nd 1. 8 m ( 6 ft) wide overall. A 
stainless steel tube inside, forming the vacuum tube itself, is about 
3 m (10 it) long a nd 1 . 2 m (4 ft) in diameter. The vacuum 
t.ube, whose cross secti on resembles a four - leaf clover, i s main
tained at a vacuum with a 400 !iter/sec (14 ft3 /sec) vacuum p ump. 

The co llector consist s of 36 co pp er pip es of 2 . 5 4- cm (1-in.) 
diameter forming a "squirrel cage " designed to dissipate 400 kw . 
The output i s piped from the structure by a waveguide for d i rect 
coupling into the fina l cavity of the tube . The magnetic fie l d for 
the tube i s 2 . 5 - 2 weber/m2 (250 gauss), provided by 14 short 
section s of a ir-cored solenoid, each 1.2 In (4 ft) in d i a meter . 

'Vhen in operation, the device generates much X - ray radi a tion. 
Researchers will be protected by housing the tub e underground 
in a pit with lead walls and a 17 . 8 - cm (7-in.) thick l ead roof. 
(Source: ew SCientist, November 8 ,1962) 

TECH ICAL REPORTS AVAILABLE . The fo llowing li sted 
technical reports can be requested through the NAS library , 
M - l\IS - IPL, Bldg . 4481 . 

1 . A THEORETICAL AND EXPERIMENTAL INVESTI -
GATIO OF THE ACOUST IC RESPONSE OF CAVIT I ES 
I J AN AERODYNAM IC FLOW . AD 277 803 

2 . PERTURB TIVE FORCES AFFECT ING THE MOTION 
OF ARTIFIC I AL EARTH SATELLIT ES . AD 272 830 

3 . A BIBLIOGRAPHY ON AEROSONICS, A . Poweli, 
T. J . B . Smith . AD 274 208 

4 . BIBLIOGRAPHY OF REPORTS ON DATA ACQU I S ITI ON 
I STRUMENTATION . AD 275 277 

5 . REMOTE - HANDLING TASK PERFORMANCE AS A 
FUNCTION OF INDEXING VARIABLES, D . F . Baker . 
AD 277 815 

6 . STUDY OF THE MECHAN I SM OF FAILURE OF ROC 
KET MATER I ALS AND MATERIALS RESEARCH . 
AD 281 794 

7 . THERMOPILE GENERATOR FEASIBILITY S TUDY -
Part 1 - Summary, R . L . Gessner, Editor. AD 268 590 

8 . THERMOPILE GENERA TOR FEAS I B ILITY ST UDY -
Part 2 - Material s Investiga tions, J . H . Bredt, Editor. 
AD 265 599 
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9 . 

10 . 

11. 

12 . 

THERM O PILE GENERATOI. FEJ\ fo, II lILTT 
P ar t 3 - P erformance tudi ,D . . K rr, 
AD 26 4 926 

l' !]f)Y _ 
, dl 0 r . 

THERM PILE 
P a rt 4 - Ge n er 
AD 268 59 1 
INVE TIGATI 

EN8R 1'01< 
tor D sign, I~ . 

r l ll / . TTY 1'lJl>Y _ 
L . nf r , 1·, dUor . 

CERAMI BO ] lE 
F R Til E DF FLOP 

R E L l-. 'TnO I I' 
Wis e l y . AD 277 42 
FACTOR AFFECTI Til l'; /< f \ I "( J.: 
A CE OF P OLYPlIA h E IV \ . 11 rH 0 1 I!. 
Ilasselman and P . T . h r . ,() 2?? 

-1 2 _ 

OF 

, 11 . R . 

r I· 
• I . 

I 1' 
P . 


	DSC00810
	DSC00811
	DSC00812
	DSC00813
	DSC00814
	DSC00815
	DSC00816
	DSC00817
	DSC00818
	DSC00819
	DSC00820
	DSC00821

