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UPPER ATMOSPHERE TESTS COMPLET ED . In mid 
December, 19 6 2, a four-point basic r esearch program a imed 
at learning more about the ionosphere w a s conclud e d. The 
end of the program came with the completion of a t wo - month 
series of 27 rocket-launched chemic a l releases into the upper 
atmosphere. The pro gram , d esignated Project Firefly 3, 
was conducted by scientists of the A ir Force Cambridge Re
search Laboratories ( A FCRL), Bedford , Massachusetts. 
The info rmation gathered w ill e ventua lly a id pilots of the X-20 

(Dyna - So a r) orbita l vehicle. 

Some of the rocket-boo s ted p aylo a ds were designed t o create 
"holes 11 in the ionosphere by r emoving e lectrons from the E 
and F layers of the region. The ionosphe r e , designa ted in 
a lphabetical layers by scientists to indicate intensity of negative 
charge , i s a p art of the a tmo s phere that reflects cert a in radio 
w a ve s back to the Earth's surface . These layers surround 

the Earth up to a ltitudes of 640 km (400 mi). 
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• total of 1157 days of useful life" th " ... In at tlIne . 
than twice th e designed 90-day 0 erat" " ' aver a gmg m ore 
(see Table I). Tiros has repo~t d Idonal life of e a ch s a t e llite 

e ata concerni . fl 
ha.s given advance warning on hu . ng Ic e c e s, 

rncanes and th 
weather phenoInena, and has furnish d "nf ~ er unusual 

. e 1 ormabon f . t 
governmental and lnternational use. or In r a -

Three of these spacecraft were inst t 
rumen ed with NASA infrared 

experiments, and the vast a:mount of d t " 
being studied by NASA and the U Sa aWactquh Ired is currently 

. . ea er Bureau. C ited 
as a typical u s e of space for peaceful purposes, Tiros has been 
used in launch support of deep space b h " pro es sue as MarIner and 
Ranger, and for the suborbital and orb"t I M 

• " 1 a ercury launches, 
NASA officials said. ( Source: Data I" db" 

f A 
" ) supp le y RadIO Corpora-

tion 0 rnerlca 

VERSATILE SPACE-PROBE BOOSTER ANNOUNCED. 
A proposed sp a ce re~earch vehicle, called Pegasus, was recently 
disclo sed by the Martm C o:mpany. Designed as an econOInical and 
versatile sp a ce probe for use " at altitudes up to 5600 km (3500 
m;), the Pega sus (Fig. 1) would be capable of a variety of :mis
sions as either a "two- or three-stage vehicle. The company 
has revealed details of the vehicle's capability: 

1. Ability to transport a l-ton payload to an altitud e of 
295 km (185 :mi); 0.5 ton to 590 k:m (367 :mi); 230 kg (500 Ib) 
to 1080 km (690 rni); or 45 kg (100 Ib) to 3200 k:m (2000 :mi) 
in the three-stage configuration. 

2 . Transportation by the two-stage vehicle of a ton to an a ltitude 
of 190 km (120 m;); 0.5 ton to 320 km (200 mi); 230 kg (500 
tb) to 445 km (275 mil; or 45 kg (100 Ib) to 590 k:m (365 :mi). 

The reentry velocities, measured with a flight path of -15 deg at 
93,000 m (300,000 ft), vary from 7000 m/sec (21,140 ft/sec) 
with a 45-kg (100-lb) payload for the 2-stage version to 1700 
m/sec (5579 ft/sec) with a l-ton payload for the three-stage 

" VerSIon. 

The over-all length of the proposed vehicle is 10.7 :m (35 ft) 
for the three-stage version; the weight is 4530 kg (10,000 Ib); 
and the payload dia:meter is 76 to 100 cm (30 to 40 in.). Pro
pulsion would be provided by a solid propellant :motor; the 
guidance system could be inertial or a si:mple IIstrapdown 11 reference 

syste:m • 
-3-
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Tabl e 1. Tiros H ig h lights 

1 2 3 4 5 6 Tolal 

Launch 4/1/60 11 /23/60 7/12/61 2/8/62 6/19/62 7/18/62 Dat.e 

Usef u l 
89 d a ys 376 d a ys 230 d ays 16 1 d a ys 196 d a ys 105 11 57 days Life (a I days 

(b I (bl 
Total TV 23 , 000 37,000 36 ,000 32.500 42,400 32,400 203,300 Pic ture s 

( b I (bl • 

Performance: Peac eful use of spac e in a dvanc e hurricane a nd typ h oon warning s. 

c h a rting ic e flo e s. intra - gov ernme nta l a nd internationa l use , 

s u pport of d eep s p ace pro bes and m a nn e d s p ace flig hts . 

(a I Desi g n ed life o f t he sate llite : 90 daye 

( b I S till o p e r a tin g ae of December 3 1, 1962 
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MobilIty wou d e provi e · . I b 'd d by a "trans laun cher " tha t could move 
the v ehi c le Over v arying terrain. The multipur~o se s p ace boos~or 
i s designed for la unching from a ny sUitab l e .locatlOn on Earth :. it 

Id b . d b Sh,'p a irpl a n e or helIcopter for equatonal eau e carrl e y" . 
I I I . The tra n s la uncher w ould inc lude a n erec tor, or po a r a unc llngs. 

l a unch p a d, fl a m e deflector, a nd umbilical m ast. 

Th e concept would utilize " off-th e -sh e lf" components and subsystems 
of p roven quality. The p ower s upply, fac ilitie~ for launch control, 
and communic a tions would be inc luded as re qui red . ( Sourco : 
Data supplie d by th e Martin C om p any ) 

AIR FORCE ENGINEERS TEST SNAP REACTOR . The 
A ir Force Systems Command has revealed that engineers have 
succeeded in firing a 160-kg ( 350-lb) p ackage at speeds up to 840 
km/hr ( 520 mph) through a 91-cm (3 6 -in.) ho l e in a block of 
concrete . 

The tests were m a de by th e Track Test Division of th e A ir Force 
Missil e Devel opment Cente r, using a SNAP ( ~ystem for !!.uclear 
~uxiliary E.0wer ) reac tor te s t item . The p urp ose of the tests was to 
d e t e rmine wha t would happ e n to th e reactor, and particularly to 
th e sodium potassium liquid metal used as a heat exchanger, in 
the event of a m issil e f a ilur e during launch . The reactors did 
not contain fuel or other radioactive material . 

Reactors h a d previously been submerged in water, dropped 30 m 
(100 it) onto concrete , subjected to th e b last of 115 kg (250 Ib) 

of TNT, and dr e nched with liquid oxygen . In the fin a l track testing 
phase, th e reactors were impacted onto concrete and water at , 
s p eeds ranging from 6 1 5 to 840 km ( 380 to 520 m p h) . 

The "threa d-the-needle" te s t resulted from th e need to im p ct the 
4 6 X 61-cm (18 X 24 -in.) cylind rical reactor onto water--without 
any rocket sled debris. To solve this p roblem, th e designers 
suspended the reactor by nylon webbing in a s led made of mapl e . 
A large concrete block, with a 91-cm ( 36 -in .) diameter conduit 
in th~ center , was placed on the rails of th e track . At p eak 

veloCity, the wood e n sled deetroyed its elf again s t th e concrete block 
throwing the r eactor through th e hole and into a tank of water ' 
High speed cameras recorded th e impac t th rough the pi stic w'a ll s 
of the 2.5 X 2.5 X 4.9-m (8 X 8 X 1 6 -ft) ta nk. ( S ource : AFSC 
news release (USA F)) 
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RADIATIO -COOLED, HIGH - PERFORMANCE ROCKET 
MOTORS D < VELOPED. Textron ' s Bell Aerosystems Comp any 
has develop ed a line of high-p erformance rocket thrus t c h ambers in 
the range of 0.23 to 230 - kg thrust (0 . 5 t o 500 -lb) that has been 
operated successfully in a vacuum . I n s i ngl e fi r ings exte nding 
fo r as long as 1 hr, they have p roduced a s p ecific impu l se e qua l 
to 320 sec. 

constructed of tanl lum-tungste n alloys, the thrust chambers have 
been operaled wilh slabl e skin temperatures exceeding 1500 0 C 
(2700 0 F). These thrust chambers are fully qualified for s p ace 
flight. They represent a substantial performance increase i n re 
action control s slams for satellites and manned s p ace vehic l es . 
This developm nl is b sed u pon hundreds of test f i r ings during 
which cyclic op r lion wilh very short pulses of rocket thrust has 
been demon lr l d, swell s reproducible continuous fi r ings for 
period s as long 3600 sec . 

Evaluation of lhis l p of high performance rocket thrust chamber 
for lon g dur lion Brings h s been achieved with the b ip rop e llants 
nilro gen I Iro_ 'd nd blend of 50 p er cent hydrazine and 50 p er 
cenl un )'illm lric I dim lhylhyd razine (UDMH) . When utilized in 
compl I sy I ms incorpor ling lhe com p any's rapid resp onse 
valvin jr nd I i h- (fic; ncy posilive expulsion propellant tankage, a 
new g n r lion of r ction conlrol syslems is made availabl e to 
the pc,' Ilcl de i n r . ( Sou rce : Bell Aerosystems Company) 

CO.IPAC'- TL~R ,\ • EO . An all - solid - state d ig ital 

comput r, c d I1 L.- O . has b n developed by General P re -

cision's 1.1 re co Oh'ision . 

Physic lIy. II 
cone pi wit! 
only 9 (_0 I 
word p n n nl 

co ul r le buill on modular IIbuild ing- b lock 11 

'olu of 7 dm 3 (0 . 3fI3 ) (Fig . 2) . Hweighs 
) , nd con urn s only 30 W j it contains an 8192 -

., ory nd op r les I 20-Mc clock rale . 

Thl" In lrum 
Ih I dronl 
1200 , 11111 
and hi I r I 

nl UII 11 miconduclor microcircuits. which reduce 

wel 
cm 

rl count from 11 l nd rd of 6800 10 l ess than 
r duction h Ip d th d e igners 10 achieve s im plic ity 

IIty. w 11 duclions in power requireme nts , 

t.t and .11' 
(4 . 5 X 11 

(101 I Ill? • Including p ck ging : 11 . 4 X 28 X 33 

I Ill , ), 
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The company says that the new corn t pu er can perform autopilot 
functions for satellite boosters ball " t " "" , IS l e mlsslles and manned or 
unmanned spacecraft . It w ill a l so b b l ' " " e capa e of checking inflight 
data of futur e Jetlmers, of colla ting s d t " " . enscr ·a a to dlrect tactic a l 
a ircraft agaInst submarines and of gath" d " , erlng a n processlng telem -
etry d a t a . The modular "buili:ling- b lock " t 11 th conce p a ows e compu-
ter flexibility in that arbitrary word length b scan e prograrn:rned 
and synchronous and asynchronous operations can be handled. 

A magnetic unit known as the permanent ra d . n om-access memory 
is the core of this computer. It i s here that the 8192 28 - bit 
words (instruc~ions and constants) are stored . Word length of 
the nondestructlve, nonvolatile memory can be a ltered e lectrically 
to meet a specific requirement and can be programmed. The 
memory can be built of a ny number of individual 512 - word modules. 
A block diagram of the computer's basic organization is shown 
in Fig. 3. 

There is an a uxiliary computing unit, a s i gmator, that accepts 
asynchronous puls e data and integrates the pulses at 11,000 

iterations/sec. 

The "thinking time" of the computer involves only 7",sec for addi
tion, 105 ",8ec for multiplic ation, a nd 203",sec for division. It p er 
fOI"ms 71,000 single - word operations/sec, "in.cruding its instruction 

reading. 

The computer's p ackaging is described as being rugged enough to 
withstand the extreme conditions of a space envi ronment. The 
circuitry, having been designed and tested for worst case conditions, 
should p erform under temperatures ranging from _ 55 0 C to + 1 25

0 

C 
(_ 65 0 F to + 255 0 F) . The base of the instrument contains 
the power supply and a wire interconnection matrix for the p er
manent memory plug-in modules, both of which are imbedded in 
aO.6-cm (0 . 25-in . ) magnesium plate . ( Source : Data supplied 

by General Precision, Inc.) 

TECHNICAL REPORTS AVAILABLE . 
technica l reports can be requested through 

M-MS-IPL, Bldg . 4481 . 
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N O TE : Those r e ports w.th a n AD n umber may be on fil e in 
the local AS T l A bra n c h in B ldg. 4484. Readers can save time 
by calling 876 - 608 8 a nd inquiring if such reports are available 
b efor e orde rin g th e m throu g h N A S A . 

1. THE LLOCA TION O F S Y S TEM RE LI AB ILITY. 
Volume I , Dev e lopme nt of Procedures for Reliability A llocation 
and Testin g , H . S . Bal a b a n a nd H . R . Jeffers. AD 282 271 

2 . D T FLO W: THE GENERA L PROBLEM AND COGNI -
TIVE ODEL, C . W. Dean and J. V . Lisovich. AD 283 
252 

3 . S BJE T I DEX, IBL I OGRAPHY, AND CODE DE -
SCRIPTIO OF TECHNICA L C ONFERENC E PAPERS 
0, PL TICS , 15 February 1 96 1 _ 23 Februa ry 1962, 
A . E . lolzon . AD 282 795 

4 . A DI SIO OF SIGN L A ND NOI S E ELECTRON I C 
I I L \ TIO EO IPMENTS F O R INFRARED SIGNAL 

PRO ES I , G CIRCUITRY DES IGN AND DEVELOP -
lE T . R . Seashore . AD 2 75 364 

5 . LITBRAT RE REVIEW OF NEA R INFRARED ATTENU
ATI. C IEDIA, R . A . Coleman a nd H . C . Donoian . 
AD 2 3 -143 
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