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PRECAUTIONS AGAINST RADIOACTIVITY DISCUSSED . 

The AE C i s presentl y developing syst e ms for nuc lear a uxiliary - --
Eower ( SNAP) for the Department of Def e ns e a nd NASA . 

These syst ems convert heat into e lectric ity by e ither the thermo 

electric princ iple or by a turbo e lectric ge n erator. The AE C 

has a lready provided two isotopic-pow ered thermoelectric ge n e r a 

tors for th e Navy's Transit navigational satellites . Future pla ns 

inc lud e a joint AEC - A ir Force effort during 19 63 to l aunch the 

world's first nuc lear reactor into s p ace . 



, 

A m ilitary surgeon in the A ir Forc e , Lt. Col. Charles NI , Bar 
D , V , M " Ph, D " has co n cerned h imself ,:"ith. the problem of pro~es, 
tection for m a nkind as a result of this a~phca~~on of nuc lear energ 
to space , As the author of a p aper e ntitl ed Sa~ety of Nuclear Y 
Systems in S p ace A pplications, " Dr , Barnes p Oints out tha t 
several health and safety fe a tures wer e incorp orated into the de _ 
s ign of the first two nuclear- power ed genera tor s . These included , 

• 

( 1) Nuc lear heat was derived from 1600 C Pu- 238 , which 
e mitted a lmost pure a lp ha . Because of the low gamma component 
no large shi e ld was placed around the genera tor, and no shieldin ' 
was required for the p ersonne l in stalling a nd checking out the g 
nuclear power source . P ersonnel handling the generator Were 
required to we a r asbestos gloves to protect th em from the genera_ 
tor's 93 0 C ( 200 0 F) surface temp eratur e upon removal from the 

storage conta iner . 
, 

(2) A conta iner w as provided at a ll times for the Pu- 238 to 
preve nt huma n contact and inhalation, or e ither ; to withstand the 
shock of m is s il e launch a n d extremes in p ressure and temperature ' , 
and to w ithstand fire, exp losio n, and impact associated w ith boo ster 
m a lfunction , A n ' exp erimental demonstration was conducted to simu_ 
la te trouble s p ots of launchings , 

(3) U . S . launch areas a r e located adjacent to the Atlantic 
a nd Pacific Oceans because the low p o p ulation density makes 
ocean im p a cts a n acceptabl e risk . 

• <C ' ," It: .. ~ I: \..V"""I"" '., ,t.. • • I, ",' ..'f - •• .]1.. 

. . 'b ...... 1l !\ '~~I~ j., Y ~ r..:. ~ 
Cap e ; "'an'a'V'eT'aI·'s "l'X.'FMTC h a s initiated several prec a utions of its 
own . agains t-.,t.Qtl c ha,za.; Q-t <>f nuclear releases , such as : pr e la unch 
e~1vironmental sa~Jes of a ir, water, soil, ete . , were to serve . ., . ~ , 
as refe r e nces of aCkground r adioactivity; a survey of the w ind 
p a tterns was m a de so that downwind d ispersion of radi o nuclide 
can be determined, if n ecessary ; consta nt a i r sampling was 
effected; he a lth p hysic is ts f amiliar with a lp ha monitoring procedure 
were im p orted from A i r Force a nd AEC install ations for the 
launch countdown ; an emergency e v acuation plan was devised ior 
a ll p ersonne l; a nd a nuclear recovery A ir Forc e team was 
a lerted a nd on s ta ndby to r ecover th e generator . 

The safety co ncepts incorp orated into reac tor d esi g n are a lso 
unique . The r eactor will be launched "cold" so that in case of 
a m is hap at launch , the results should not be much g r eater than 
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what occurs to non- nuclear comp onents . Slarlup of the reactor 
will occur onl y a fter a stabl e and long - lived orbil has been achieved . Radiation from the reactor operation will nol be harmful because 
the orbit path i s unoccupied . At the end of its useful liie the re
actor w ill be tur n ed off and the accumula ted fission products will be a llowed t o decay during t he bala nce of its orbital lif e . 

The reactor is des igned to d i sassembl e a nd dis integra te when it 
becomes heated by its reent ry in to the E a rth ' s atmosphere . The 
fi ssi o n p r oduc t s will be only a m inute frac tion of thos e produced, and w ill n o t add mate ria ll y to the contamination of Earth . ( Source : P a p er p resented a t the 69 t h A nnual M eeting of the Association of M ilitary Surgeo n s on Nov ember 12 , 1962 ) 

D I AMETER O F M ARS REMEASURED . L a rge ly because of o ptical interf e r e n ce cau sed by t he a tmos p here of M ars , no mea 
sur em..e nt o f th e pla n e t1 s diamete r has bee n regarded as p rec ise 
to dat e . A n e w a pproach w as r ece ntly rep orted in Comptes 
Rendus d e l' Aca d e m ie d es S cie n ce s. A t the Observatoire de , 
P ari s (M e udon), A . Dollfu ss a nd hi s coll eagues u se d a doubl e 
image m ic r o m e t e r of h ig h sep a r a ting pow e r a nd the Pic du Mid i 
te lescop e . During th e 195 4, 1 9 5 6 , a nd 1958 o pposit io n s , they 
c h ose p a rti c ula r ly f a vora b l e t e rrestria l c onditions for 0 bse r vati o n. 

In 1956 , obs e rva tions s how e d tha t the Martia n a tmo s ph e r e w as 
c loud e d by y e llow du s t; corresponding e stima tions of the pla n e t' s 
a pp a r e nt dia m e t e r w e r e a bout· 30 km (1 8 . 5 mi) g rea t e r tha n in 
previous y ears. With the n ec essary corre ctions a nd o n the b a sis 
of ove r - a ll obse rvations, t he authors b e li e v e tha t th e b e st valu e 
for th e e qua torial d iameter of Mars is 67 9 0 km (4219 mi); its 
pola r dia m e ter i s tak e n a s 6 7 10 km (4169 m i). Thes e m easure 
m e nts yi e ld a n averag e density of 4 . 09 ( Earth average = 5 . 52) 
for M a rs . The a uthors beli e ve the plan e t probab ly c on s i s ts of a 
d e n s e c ore surround e d by a less d e ns e laye r, thick e st at t he 
equa tor. ( S ource : New Sci enti s t, Dec e mber 20 , 1962) 

S TARFISH HIGH - ALTITUDE NUCLE A R T ES T EFFEC T S 
DI S CU S SED . {" The fo llowing material i s bas e d clos e ly on a 
joint status report pr e p a r ed by the U . S . A tom ic Energy C ommi s 
s ion , Dep artment of Defense , and Nationa l Aeronautics a nd S pace 
Admini stration concerning the geomagneticall y trapped e lectrons 
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ltit,ude nucl t st. 'rho t t • 
Iv d from lh St dish high- l' in 

• • • • ri Id d t ted th nuclear d th g t l' n g n 1n v, 111 m n , n phere of kil met • th icil itv { J l ltitud of hundreds rs 111 hnstan n • 

IsI nd ( 17 . 0· 191. 7· E ) in th iIi c an t 0900 UT . 
• 

Jul), 9 1962.") 

It \ S belie ed 
be jeded from 
dominant ef{ t \ 
the E rth's Iield 
fission products. 

. t tl S t I'!isll t, st th t. s m p rt..icl pnor ,0 • s :might 
O. inner V n All n bits. H \ 1', th pr_ 
as found t be th tJ n f b t P rtic l into 

us ed b th d I ch rg d l' un h rg d 
In t·his manner, n \ I c t,r 11 b It is f I'm d 

sup 
n 

rimposed upon 
" lien belts . 

but, extending s m \ hot bal w th n tur I 

D ta on the rillici I I' diat..ion b It. was first p r ided by th Injun 
s teJlite; dat from other s tellit s in lud d th \ ri I, 'rra c . nd 
Telstar. Distribut..ion a nd p rsisten oI th I c tr ns inj tad b . 

larfish as me sured b the s teJlit s re n t ample t I • c nsistent. , 
th e me suren e nts from different. sat.e llit s dis gr b)' I ctor of 
from 2 to 4 . Allh ugh sh wing f1uctuat..ion s up t f tor I 10 , 
th e d t pr vided by Telst l ' g ve the m s t xt nsiv Ve l' gtl of 

the new bell. However, th gre t,est flu tu Uons \ r' t th 
gre test distanc s from E rth where th ort.ifi i I b It m'rg s with 
the natur lone . 

By August 2 , 196, ontour m ps W l' nst "lI t d II' m the 
p a rticle-detector d t vail bl e . ~r ximum int nsity pp rs, n 
the aver ge, a t an JtJtud of bout 4000 km ( 24 0 mi): t h e lec 
tron Ilux ontour of 10 9/cm 2/sec is bout 5000 km ( 100 nl;) 
thick and extends 6000 km (3 720 ro;) in th · nort h- s ut h dir cti n. 
This p k fltL' is about, t n Um s th highest m _-hnum I' b-

• 
served in the outer V n A li en belt.. Th int e nsiti s in th 

n 11 n bell, however, ar ven I ss kn W1\ th n th s 
art..ificially cre ted bell. 

n turn] 
I the 

Computed radiation doses of 2 . LO L3 l e trons / m 3 /d y Ial' 
the riel satellite a nd 4 . 5 ' 10 12 e lectI' ns/cm 3 / d y f r T ra IC-

Transit 4 correlate f irly w e ll with th l' pidl f lling PO\ or 
available from the vehicl s ' sol r-c 11 p wer sllppli s . Th P w l' 

systems for these satellites w er designed ( l' n tllr I l' di U n 
and effectively h d nO shield ing j t,his could result in 3' - t. 30-
p er cent reduction of output, which could s ri usly imp ir p 1'

form nce, or lead to the loss of useftd tr nsmissi ns b I r th e 
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des ign lifetime had been realized. Tel star WifE equip ped w ith a 
different type of solar cell ( n o n p s ilicon , coated with 0 . 076 cm 
(0 . 030 in . ) of sapp h i re ) ; the more conservative ly des igned power 
supp ly system a llowed Telstar t o func tion correctly , a lthough the 
increased radiati o n s were p resent. 

With relation t o manned s p ace flight, the ext ern a l radia ti o n inte n s ity 
that would cause a dosage of about 1 r t o a n astro n aut' s skin, as 
estimated, is "well below the m ission lim it p reviously established 
by NASA for the Manned F light p rogram ." Thi s estimation i s 
based on the observed d istri bution of e lec t ron flux from the stored 
e lectrons of the Starfish test as a pplicabl e to the manned project 
Mercury flights . 

A lthough more electrons were trapped by the S tarfish test tha n 
h a d been expected, the increase in r adio noise was about a s 
anticipated. Radio - noise observations made a t various locations in 
a spectrum from 18 to 120 Mc/sec showed the no ise to be d ec r eas 
ing with time; in August 1962, the r ate was about 10 p er cent p e r 
week . With the use of s p ecia l t echni ques , the r adi o n o ise · will b e 
detectable at lower latitudes for some time , a ltho ugh "it is not a 
significant problem to radio astronomy ." ( Source : I n t e rnationa l 
Geophysics Bulletin, October 1962) 

NEW TEST SERIES OF UNMANNED VEH I CLES SC H ED 
ULED FOR LAUNCH IN M I D - 1963 . The fir s t of six non
orbiting, unmanned test vehic les w ill be launched from Cap e 
Canaveral, Florida, about the middl e of 1963 , the A i r F orc e 
Systems COInmand has announced . 

Officially known as AS SE T (Aerothermodyn amic/ e la stic S tructura l 
Systems Envi ronmental Test s ), t he fi rs t prog r am will last a bout -
13 months . 

AS SET will verify aerodynami c t heo ries, vib r a tio n c onditions, 
materials, and design and struc tural a pp roaches used in hyp e rsoni c 
(five times or more the s p eed of s ound) a i rc r aft and a dvanced 
reentry vehicl es being devel o p e d by A F SC . 

The p r imary p urp ose of the p r o g r am is to c orre l a te actual f light 
test data with theoretical and g round test d a t a . C onfiguration, 
materia l s , comp onent systems a nd r ecov e ry syste ms for AS SE T 
a l ready have been s tudied a n d e valua t e d in ground f a c ilities . 
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Each v hi I· will fly a differenL Lrajectory Lo give scientisLs various 
dala in lh· fi · ld of reenLry . Each a lso will be fitted with a self
deslrucl ysl'm that provid es for the ac tivation of a liquid explosive 
if lh, v hic l d viaLes from th e planned Lr ajectory. 

The yst'm incorpora Le d into Lhe vehicles because command 
de lrucl from lh ground is impossibl e upon reentry because of 
lhe ion h lh or tmosphcric laye r surrounding the vehicle at 
lhat lim . uch w as lhe condilion Lhat made communic a tions im-
p as ibl during lh recnLry of ASA's Friendship 7 and Aurora 
7 p c cap u l . ( ource: FSC n e ws release (USAF)) 

ITI PROTECTS MISSILE COM-

~":::'~=':"":''''':'''=-7:......;-=-::::..:.:..:...._I:.:I:.;E:: ... :.:,:..:\:...T.:;.. . A new m a le r ia I for pro te c ti n g ex
engin s from heaL has been developed by the 

or ompan)' . Known technically as an "abla tion" 
rial, it • a p ci liz d cork composition thaL absorbs aero -

d"n 
• m. or , 

out r • In 

-h u I heal ; iL forms a tough char - layer or protective 
"I ich gr dually" b l Les" or e rodes , 

Tl 
I g 

do 
the 
oth 
th 

Th 

cor ompo ition i. b ing produced for exp erimental third -
n in of th • !inut man (Fig . 1) as well as for the aft 

01 P rim nt I s cond - sL ge engines of the Polaris . On 
fin m n, lh m le rial proLecls Lhe engine, fuel supply, and 

r portion from th h I c used by atmospheric friction; on 
Pola i it i u d to p rotecl the engine from exhaust heat. 

succ of cor 
h tin can b tr c d 

com p o ilion in lhe problem of aerodynamic 
10 lhe n Lur I properties of cork, which 

burn and conduct 
larg amount o f h 

p rat.ur s nd I n 

prot c t d . Th u 

h 
aL 
f 

l ver)' s lowly . The material will abso rb 
ov r a bra d range of environmental Lem 

r il very slowly towards Lhe areas to be 
of cork also results in weight- saving . 

,i nul clur d und r rigid sp cificalions and control , production o f 
O. mal ri I b gins when prime cork is ground to an exact p artic l e 

i7 . Il i w igh d, blended wiLh special binders , and baked in 
h cl maid by a dielectric heaLing process . Finally it is cool e d, 

cut, nd nd d la precise uniform Lhicknesses . The b inde r c om-
pon nls c. n b v ried for usage in many other heaL insula tion 

pplicalions . '\n dhesive has also been devel o p ed f or a pplying 
lh co la missile ngines . ( Source : Data supplie d by A r m strong 

Cor Comp ny) 
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. gW HIGH - C I GETTER- ION PUMP A OUM 

~4. ne w high-vacu~ gett~r -ion pump is announced by Con~o~i~a'ted 
V 

uum CorporatIon . '''th a cap acity f '. aC ' . or pumpmg a lr at 100 

ll'lers/sec . the puxnp lS p articula rly useful in a ppll·cat· . . f . lons r e qulrlng 
s)"stemS free o. orga~,c .v:a p ors , continuous p umping, ultr a - high 
vacuum, and hlgh rehablhty or fail - safe features . 

The neW pump (Fig . 2) has a unique t . d d no e esign and ca n handl e 
inert gases five times as e~~iently as slotted - cathode diode p umps , 
and twenly-five times as eff,clently as diode p umps with plane 

alhodes . 

The device has rapid recovery from short- duration, high - pres sure 
"as loads, and can pump at speeds 50 p er cent to 100 p er cent 
;realer lhan its raled speed for 2- or 3- m in p eriods . 

power regul 
fluctuations. 
circuit s or 
supplied by 

tion is ulomatic for efficient operation during pressure 
circuil breaker provides protection agains t short 

cidenl I exposure to high pressure . ( S ource : Data 
on olidaled Vacuum Corporation) 

,'EW .f·\. .• L • FOR CO? WELDI G O F THI N GAGE 
. lET L. n wand improved a ir- c ooled welding gun--designed 
specifically for "dip Iran (er" C02 welding of thin gage metals --
has been nnounc d by Air Reduction Company . This new manual 
gun (Fi . 3) off r qu Iitie well suiled for automotive and oth e r 

mild sleel f bri tor pplic lion . 

The ne" 10\ - co I "Idin un h s 60- deg IIgoos e neck 11 design . 
It i li hl in " i } t. reducint operator fatigue through the ease of 
access 10 difficult "Idi loc lion . For g r eate r flexibility, the 

gun ho 
len gth . 
0 .0 9, 
and is 
cycle . 

nd c I h v b n .lended 10 3 . 6 m (12 it) in 
Th m nu I un c n h ndle 3 steel wire sizes 0 . 075, 

and 0 . 115 cm (0 . 030 , 0 . 035, and 0 . 045 in.) in diameter, 
rId I _00 mp dc r verse polarity at 100 p er cent duty 

( oure: 0 I uppli d by Air Reduclion Comp any, Inc . ) 

TECH. 'leAL EP ILABLE . 

technic 1 n b 
. , requ 

I . 

sI d lhrough 

The following listed 

the ASA library, 

i - .f - I L. • 
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OTE : Those rep orts with an AD number may be on fil in 
the local AS I' lA branch in B ldg . 4484 . Readers Can .. avo tim 
by callin g 876 - 6088 and inquiring U such r ports ar. v il bl 
before ordering them through S . 
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Phugoid Respon c, F. \ . . Iuelal r nd olh r. • [) 27 
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