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the test base , which is loc a ted about 610 m (2000 it) above sea 
level. The motor t emp eratures w e r e 22· C (70· F) -5 · C 
(20 · F), 60· ( 140· F), and -5 · C (20 · F) resp:ctively. 
The fourth firing followed weeks of cycling thro":gh temperature 
extremes of O· C (140 · F) and _30 · C (_20· F). 

The test firinge ar part of a series aimed at "man-rating" the 
launch sc pe syetem well in a dva nce of the first manned Apollo 
flight . Firings of motore after vibration and drop tests are 
schedul d to gain information on perfonna nce alter subjection to 
thelle sever condilions . 

In addilion to th lIeries of firings in a nose-down position (Fig. I), 
the motor wUI b tilted in a tethered , nose-up condition.. Attach-
ment to th polio opsraUonal s p acecraft will be duplicated by a 
mounting atop n ellc pe tower bolted to a steel plate which in 
turn i . d to th concrete a pron of the test bay. 

Th big new motor , 4 . 6 m long (15 it long) and 66 cm (26 in.) 
in diam l r, w Igha over 2 tone . Il is designed to thrust the 
tbr - m n Apollo command module to safety in the event of trouble 
during iniU I I unch or climb-out. ( Source : Data supplisd by 
Lockheed Ircr&ft CorporaUon) 

FL A !lny ectrlc converter, recently d in 

orbil.al lllg 
apac cr 
announc d . 

, how. proml a aa a new means of poW"ering futurs 
quip nt, the Air Force Systems Command has 

Signal. from convorter , received by ground telemetry stations 
for 4 d y , confh ill d Lh t the converter was entirely successful 
in ab .. orbln .. 01 r n rgy and changing it into electrical energy. 

Comprl .. ln t 
0 .l xO.5 
two l In 

.. w .. t 

aro d of p-typ 

r re 36 thermoelectric elements, 0.1 x 
X 0 . 04 X O. 1 In.), sandwiched between 
On ehoet collecte solar energYi the other· 
t radi tor . (The thermoelectric elements 

zinc nUmonld and N-type lead telluride.) 

In op r lion, th coil ctor eh e t beorbe solar energy and then 
p roduc e to 'rh h t Lr v le through the thermoelectric elements 
wh r p It le convertod Into e lectrical energy. Excess heat 

I ami d In ep co by Lh r di tor. 
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In explaining the test, Charles G lassburn, a project engineer, 
said: "The e l ectrical energy generated in the experiment w':"s 
small because of the limited size of the converter, but the test 

was considered a major s t e p in p roving this concept of converting 
solar energy into power for use in aerosp a ce vehic les. 

"The thermoelectric converter offers advantages over presently_ 
used s ilicon solar cells. Resistant to radiation damage, it will 
not be affected by radiation belts which surround the Earth. In 
addition, cost and weight probably will be less than for the silicon 
type." ( S ource: AFSC news release (USAF}) 

PER "ATTO" AD "TERA. " The National Bureau of Standards 
(NB S) has a nnounced a revised list of prefixes for numerical 
multiples and submultiples. The new list fPllows the 1962 action 
of the Internationa l Committee on Weights ~nd Measures , and is 
shown below. 

OFF I C I AL DESIGNATION FOR DEC IMAL PREFIXES 

Order Prefix Symbol 

10 12 t e r a T 

giga G 

mega M 

kilo k 

hecto h 

10 deka d a 

deci d 

centi c 

10-3 milli m 

10- 6 • nllcro 
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10-9 
nano n 

10- 12 • 
P'CO P 

10-15 
femto f 

10 - 18 aUo a 

The above list (with the exception of "na no") as it appears in 
February's ~ntern~tional S cience a nd Techno{ogy, is commented 
on thusly: The list Seen on page 91 is about 2.1 atto-parsecs 
long (i . e . 0 . 6 g igaangstroms); in terms of the still well-entrenched 
fatho m -furlong- fortnite system, this is about 0.37 micro miles or 
123 nanoleAgues . 

"Still not on the official list (but We don't know for how long) are. 
George GAmow's google [sic) (10 100 ) and googleplex (google 10)." 
(Source: International Sc ience a nd Technology, February 1963) 

3 _YEAR STUD Y M DE OF TEKTITES . A 3-yr tektite re
seArch progrAm is described by G . S . Hawkins (Boston University, 
SmilhsoniAn stro p hysicAl Obse rvAtory, a nd Harvard College Ob-
serVAtory) in A recent issue of the Journal ~ Geophysical Research. 

At lhe progrAm's inception in 1959, published information on tektites 
was plentiful but inconclusive . The locations of many tektite fields 
were known--a new location w a s later found at Martha's Vineyard 
( 1961 ) . Tekliles wore known to have the gross chemical charac-
\.erlatice of eWo nd a hllluna tused into an inhomogeneous glass; 
lhey wer known to be of many shapes (spheres, teardrops, 
and othe re), eugg slive of solidification in free fall or suspension; 
and lhey w r Iso known to h a ve a mass very rarely in excess 
of 1 kg (2 . 1 lb). Th th eo retical origin of tektites ranged from 

lhe astronomicAl to t he terrestriAl. 

A field aurv y WAe m de in Texas , Georgia , and southern states 
along the Jackaon formation . C . Kaye et Al. (Bulletin of the Geo 
logical Soci ty of AmsrlcA, Vol . 72 , p. 339) reported the disco,,:ery 

of a t-ktit t Oey He d M ArlhA'e Vineyard, where exposed Sed,-
v '6 7 

menta rAng In ge from 1 x 10 to 6 x 10 yr. 
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f d from sandstone taksn from some of the tsktite A glass was use f 
fields, the intense heat having been provided by 4: ~olar urnace 
producing an average energy of 1.6 ± 0.3 x 10 Joules/ g . The 
g lass that was produced ressmbled tektite m~terial in many respects; 
however, the bulk density was s ignificantly different, and was 
a ttributed to th e bubble content. 

In abla tion exp eriments carried out i'n a plasma jet, it was found 
th a t a s table fl ange could not be produced at the relatively low 
Mach number of 0 .4 7 . (The mold ed shape of some tektites sug_ 
gss t forms characteristic of hypersonic flight through the Earth ' s 
a tmo s phere . ) 

The nsw svidsnce is combined with existing data in a logic table 
for an evaluation of tektite origin. 0 n ths basis of these data, 
intsrpretations are adduced to show that tektites originate from 
terrestrial impacts caueed by meteorites. (Source: Journal ~ 
Geophys ical Research, February 1, 1963) 

FUTURE OF LARGE EARTH-BOUND TELESCOPES DIS _ 
CUS SED . A-stronomers may well ask whethsr the 508-cm 
(200-in.) reflector-telescope at Palomar Mountain in California 
represents the limit in size of the "great reflectors ." An answer 
may be forthcoming in the planned 600-cm (236-in.) reflector to 
be built somewhere in the USSR before 1975. 

Optical difficulties caussd by the atmosphere increase with the 
te lescop e 's s ize ; astronomy may benefit from future telescopes 
that are to operate abovs the Earth ' s atmosphere . If the instru_ 
ments of spacs astronomy outperform Earth - bound tslsscopes, 
perhaps larger rsflectors will be unnecsssary (also see S TID, 
January 14, 1963, Vol. 4, No . 2). However, telescopes of more 
optimum dimensions will probably continue to be constructed on 
Earth for practical reasons . 

It has been suggested that Britain's 250-cm (98-in.) telescope, 
now under constrUction, be installed in Australia . Very few 
observatories with instruments of s ignificant size exiet in the 
Southern Hemiephere (eee S TID, January 28, 1963, Vol. 4, 

No . 3) . The southern skies featur e many celsstia l objects of 
special importance to astronomers, and inva luabl s information may 
be forthcoming through studies of this region . 

-6-



R pid progress in s p ace research has provided astronomy with 
a n wand most. promising means for realizing goals tha t were 
r egarded as fi c Lion a few dec a d es ago . The first launching s of 
relativ l y srn 11 s p ace -te lescop es , follow e d by the la nding of a 
Le loscop on the Moon, a re a lik e ly possibility for the "more or 
le imm diate fuLure ." ( Source : Discovery, January 1963) 

E IR T M BER S IMULATES CO NDITION S ON 
100. nvironmenL chamber Lh a L i s desig ned Lo simulaLe the 

lunar nvironm nL h s be n placed in operation a t the Air Force 
ambridg L bor Lories . The cylindrical chamber is 61 cm 

(201 in . ) lon& nd h s a di meter of 36 cm (14 in.). 

The 1oon' n r-v CUWrI surface environment. is simulated by 
cham r n ironm nL pressures of less than 2 x 10- 10 torr 
(2 ~ 10- 10 mm lIg) ; Lemper Lures wiLhin the chamber can r a nge 
from -150 10 13·1 · C (-240· Lo +270· F). Three ports in the 
ch mbcr p rmil lh inlroduclion of X -rays , a lpha p a rticles and 
ulfr iol I r di Hon . The simulated e nvironment c losely approxi
m I Ih I on th • loon, alLhough Lh e rad ia tion c omponenL exceeds 
solar r di lion 10 ceeler L Lhe exp ecLed radiaLion phe nomena. 

Il is 1 0 hop d lhal om lhing may be learned about Lhe properties 
of m I rials p cl d Lo b found on Lhe Moon. TektiLes, b a salL, 
gr nodioril , dunil, nd serp enLine w ill be sLudied; chondriLes 
ar Ir ady under inv lig lion . 

The m I ri la r crush d Lo form a very fine powd e r before they 
ar pi e. cl In lh ch mber --Lhe p arLic les will measure about 10 
microns. I· m h sls will be pI ced on s tudying the materials' 
omission and b orpHon sp c Lr n , Lheir thermal conductivity, and 
III Ir m ch nle I prop rliS8 . ( Source : AR , Research Review, 

F bru ry 11, 1 3) 

I. 1" VER DESCR IBED , Chrysler Corpora-

lion /Ill aerib d" pr c Ueal approach Lo surface 
plor lion loon . " roving 2 -passenger lunar vehicle 

w • r Cl nUy d 11 d L Lh n tion I meeLing of Lhe Soc ieLy · of 
Auloruotlv hr &,In rs In 0 trolL. The description incl uded Lh~. 
p ropul Ion ayal rn , pow r 80urces, proLecLive measures, moblhty 

and 11 UILy . 
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k m n said that a six-wheeled vehicle, powere d by Company spo es e . liquid hydrogen and oxygen, would be able to chmb across cre 
vasseS and travel over the Moonls "powdery" surface . The 
vehicle would contain a life - support system for two men for up to 
24 hr. 

The design and shape of the luna r vehicl e w as determined after 
hundreds of tests under conditions that are believed to exist on 
the Moon . A rectangular cab is provided for two astro n auts and 
contains the power sources and climate conditioning to keep them 
alive and safe . The front of the cab has two c ircular openings 
for viewing the Moon's surface. A p eriscop e on top would turn 
360 deg for additional visibility. Two radar and r a dio a nte nnas 
would be used for communication. Four wide m (J~1 wheels extend 
from the four corners of the cab on simple axles ; two other wheels on movable arms at the sides are individually powered . 

The model shown at the meeting (Fig. 2) is one-quarter the size of the proposed lunar vehicle (approximately 3.7 m (1 2 it) lon g ; 
230 cm (90 in.) wide from wheel le wheel; 2 18 cm (86 in.) le 
the top of the cab; and 3.4 m (11 it) to t he top ol the radar towers) . 

The capsule would have ampl e room for two astronauts in space 
suits . A large front doorway, with two visual porta with controls for dimming light, provides exit a nd entry . The rotatable 
periscope is coupled to a camera and a spotlight . Vehicle con
trol would be provided by a single center - mounted lever moved 
laterally for steering and forward and backward for acceleration 
and braking. Navigation, communication a nd scienLific equipment, 
and other components to provide Earth atmospheric conditions 
would be placed in the crew compartment for easy servicing . 
Fifel, oxidizer and power plant would be placed in separate com
p artments . Safety shielding would account for a high percentage 
of the total weight. The Moon car would weigh 1800 kg (3800 lb) 
on Earth, but only about 295 kg ( 650 lb) on the Moon's surface because of reduced gravity . 

Extensive tests of mobility over simulated lunar soils were made 
by powered models of both wheeled and tracked vehicles it was , reported. Each of the four corner wheels would be 1.55 m 
(5 it) in diameter. The disks are silvered on the outside and 
black on the inside to dissipate heat generated in the wheel motor 
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and in the reduction gearing. Wheel rims altache~ to w~de rings with multiple paddles would minimize the effort of lts molton . ~he wheels have a 220-cm (BO-in.) wheel base a nd a 46-cm (lB-m.) ground clearance for mobility. The two smaller center wheels, mounted on arms, could be extended to raise the vehicle Over obstacles and to aid in crossing crevasses. The engine is to be operated by liquid hydrogen and oxygen; it would provide 3 hp to the wheels and 1 hp to the accessories . Maximum speed would be 16 km/hr (10 mph). 

A comprehensive study was made of soils most lik e ly to be found on the lunar surface. These included basalt, pumice, rhyolite, scoria and volcanic tuff . Each of these rocks was crushed and pulverized to form the testing surfaces. S pecia l e quipment was constructed to test the soils under v arious loading conditions and the a bility of various types of wheels and tractors to negotiate such soil conditions . More than 100 tests w ere made before the scientists conceived the six-wheel concept. Portions of the tests were conducted in the ultrahigh vaCUUIIl chambers of the National Re search Corporation in Cambridge, M assachusetts . Soft soils were found to have a greater lo a d bearing capability on the Moon than on the Earth . It was also found that v acuum conditions have marked effects on materia ls. ( Source: Data supplied by Chrysler Corporation) 

NEW DIGITAL COMPUTER SYSTEM LETS ENG INEERS BE THEIR OWN PROGRAMMERS. A digital simulation pro gram said to offer signific a nt savings in cost and time "by allowing engineers to become, in efiect, their own comput.er programmers" has been developed by the Minneapolis-Honeywell Regulator Com p any ; it is now being used extensively by tha t company, it was disclosed recently. 

The system, called PARTNER (Eroof of analog results through a ~umerical ~quivalent E0utine), permits engineers Lo write -problems quickly and in the language they can understand, thus avoiding the extensive and frequently complicated preparation that often is required. Orig ina lly develop ed for easily programmed digital check - solutions for analog computer problems, it we .. important to provide a P ARTNER solution to a given problem before its analo g simulation. Much belter analo g scaling was accomplished a nd problelll checkout tillle was reduced . In addition, it gave increased confidence in a nalo g results. 
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