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Laboratory correction s th a t in c lud e p roasuro rJiJioro n ces , dopplor 
effects , and t m p eratur e diller nc a aro suggost, d I,a '. llnfJI chock . 
It is co nclud ed th a t th e uppor limit to Lh N02 eonL'JnL of tho MarUan 
atmosphere is 1 mm -atm. ( Source : Jot Propulaion J,aboratory, 
S pace Programs S ummary, No. 37- 1 f:j, Vol . 1 V, Octob~r 1, 

1962 to Docember 1, 10(2 ) 

GEOLOGY STATION ES1 AIlLISJlJo,fJ. ' I h( IH IJop"rt-
ment of the Interior ilas s t.'blfshorJ a n w fi Id offfe .. at l'I"gat"U , 
Arizo na . The staUon will b the ht ad qu rl rs 10 r training ,stro
nauts in fi e ld geology and for tesUng instruments for uao In lun .• r 
explora tion . The staUon will Iso b ua d by tile r; ~oologir"l 
Survey in its lunar inveslill:alion and g ologlc I mappin program . 
( Sou rce : Science , Vol . 130, March I, 10t.i3) 

AUTOMATIC W ELDbH US),,!) I. S P ,\cr·, 1·1 )., JlllICA -

TION . A ir Reduction S I s Comp ny has produc d now pre-
cision welding p ackage for joinin!, I rg ero p ce sl.-uclu res . 
Featuring a skato - rnountod weld in!!, hoad , lho proc.... quipm .. nl 
p ackage is identical wilh un il. now In ua .. lo f brlc l s cHons of 
the Saturn S - II booster and Apollo spac er l (Fig . 2) . Il is 
designed for fl a t, vertical, or horl7onl I w Iding nd c n la ndle 
both gas metal - arc and gas lungal n - re w Idlng proceaaos . 1'1 .. 
use of th e electronically conlrolled welding k l P rwil gre ler 
p recision and e limina tes lhe n ed for lh III .slv , cosUy lidur"s 
required to weld large s lructurea . Th unll I 0 shows promise 
in the field- ereclion of elornge lanks . ( 'ource : !J,la supplied 
by AIRCO ) 

V ERSA TILE COMPUTEH IS I';CONOMI A L, OM PACT . 
A low - c osl, 41-lc: g ( 90- l b) comput r wllh a big IT. "'0 ry haa been 
developed by Genoral Pr"ci a ion, Inc . H Is now in volum .. pro 
duction following a pilo t produ c tion run; inlUal dellv ri s froUl lhe 
produc tion run have begun. Call od thn LG P-21, lh n w comp Ul(H 
offere lhe memory capaclly a nd capabilll y of compulers ruany limes 
its s ize and coel. It can b" us"d for on!,ln rin g and scl ntinc 
applicaUons . 

The new computer is the la le s t addlUon to a family of C; en., rill 
Prec is ion small- s ized c omputer s . It fealures a trla neli e di ec 
memory wHh a capac Hy of 4 000 w o rd e (3 0 , !W4 dec im a l di~Hs ), 
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or mo r e tha n 120,000 bits of information . The l a rge ITlemory as 
well as the availa bility of a large li brary of pro grams are twin 
keys to the computer's versatility and power . A program instructs 
the computer how to solve a problem . With the large memory, a 
variety of e ither s impl e or complex problems can be so lved . In 
add ition to the computer wth its 4 096 - word meITlory, the basi c 
system inc lud es an e lectri c typ ewriter with paper - tape pun ch and 

rea der (Fi g . 3) . 

A variety of other input- output devices may be added including 
high -speed punches and readers, e lectric typewriters, a nd a 
priority-interrupt system . Ne w in put- output devices can be install ed 
in less than 1 5 m in by pluggin g in an appropri ate etched c i rcuit 
card and connecting the device v ia a cabl e . Thi s e lim inates the 
need for any basi c computer modifications . 

The c omputer has a compact 23 -insiructio n vocabulary . Thi s 
inc lud es a ll of the bas ic arithm e tic functions, p erITlittin g full range 
to the so lution of e n g ineering, scientifi c , a nd accounting pro blems . 
The system may a lso be u sed as a n internall y programmed desk 
calculator . The comp uter !s large rrlemory capacity pe rmits storing 
the so lutions to a variety of probl e ms in s id e th e computer for 
r a pid, accurat e problem - solv in g . ( So urce : Data sup pli ed by 
General Prec i s io n , lnc . ) 

" U . S . S TANDAR D A TMOS PHERE, 1 96 2" ANNOUNCED . 
A detailed descrip tion of th e Earth's a tmo s phere that is inte nd ed 
to meet the needs of s p ace age rese a r c h and op e r ation s i s ava il
ab le now in a n e w 27 8 - page r e port. 

The " U . S . S t a nd a rd A tmo s p here, 196 2" was pre p ared u nder 
th e joint s p o n s orship of th e US A ir F orce , th e Nationa l Ae r o 
n autics and S p ace A dministration a nd the US Weathe r Bureau . , 
a nd lt r eflects the combine d effort of 29 scientifi c and engineering 
organizations . 

The docume nt is dedic ated to the late Dr. Harry W e xler, who un 
til his death on August 11, 1 962, W<s Dire c tor of M e te orolo g ical 
Research for the US Weather B ureau a nd C o - c hairm a n to the 

Co~mittee on E xte nsion to the S t a nda rd A tmosphere ( COESA ), 
WhlCh pre p ared the new r t H h 
for n earl y 15 years . 

e p or . e ad led other similar efforts 

• 
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• l- ff'" 
7t--e ,a·-:!::.-O!!?!:.-eric ::.o-::el ?re.sentelj In ... e . 

1962' is an id~alized.. mid<ile - la·"·ude 

~ -ort:" La·":::.de solar condi ·on 

n::;..arirr.UIi" and ffiinjmi;rt. sunspot BC "vit)-. 

--- . 
one 

5 ~ndar..; At"""!";,o s _ 

(45 d .. "re2 ... -
e WeeD time s o! 

T!:e lie"" ..,.,ork is di'lided iLlD four alti ude re~ons" T ~e first. :ro=. 
- 5 u> -20 err; - 3.1 u> -12.4 roi) is.je ignated standard . T"-e 
s"cond region, IroIn 20 to 32 km ( 12.4 to 19. i, is designate!! 
pro p o""d !<tandard. Tl-.e third region from 32 to 0 "m (1 ." :0 

55.9 rd, ;" caU"d tentative, an.j tt e foun region. from 0 10 

700 k= 55.9 to 435 mi J is labeled spec laLive • 
• 

AltrolO'!.Lgh a sirr.....llar ttstandard atmoep .ere was s .ed in 1 5-

Ciy COE SA, the v,.ealth of intOl Dlation recen ly acquired irom 
rocLel and satellite data pointed 10 a need for revi ion. In 1 
a re".rie""'" of exjvting: tables in the lig l of ort.it.aJ data from S? nje 1 
indicated that densities at !-..igher altitude .. were in error by more 
than an order of magnitude (tenJold). 

A COESA working group was re - esla lis ed in January 1900. 
and spent the next year studyinl1' new data nd theories re ulting 
from later e a tellHe flights. Extreme altitude dala were provided 
mainly by United States satellites and from the trac in~ of Soviet 
s a tellites. Several years of observations at satellite altitude also 

led to an increased underslanding of the effects of sola r activity 
and Sun poemon. Hundreds of rocket firings provided data above 
balloon altitudes, where many thousands of measurement were 
ITlade . 
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The " U . S . S landard Almos p here, 1 962" may be purchased from 
th e Superintendent of DOCUlIlents , Government Printing Office, 
Washingl.on 25 , D . C . The price i s $3 . 50 . (Source: ASA 
news re lease No . 6 3 - 35) 

GLOBAL CO VERAGE B Y WEATHER SATELLITES PLANNED. 
A w eather satellite system is exp ecte d to g ive meteorologists regu-
lar and frequent information about th e Earth1s we athe r i n its ent.i ret.y 
by 1965 - 66 . C urrent plans for lhe system inc lude lhe launching 
of a p rololype N imbus w e a lher satellite in 1 963, followed by a 
second N imbus to provide TV and infrared coverage every 12 

hours. 

The firsl two N imbus satelliles a r e lo be developmenlal ; if lhey 
orbit a nd p erform satisfactorily, a n other pair will be launched to 
become the first. operationa l Weather B ureau system . Even if thi s 
program i s nol e ntirely sati sfactory, the Weather Bureau plans to 
utili ze the ac quir e d data in the same manner as the data fr om the 
experimental Tiros weather satellites . 

Freque nt. observations are required for th e dete c tion of brief 
we ather phe n omena, such as thunderstorms and tornado es . This 
need m ay be fulfilled by a n aUernale salellile syslem known as 
Aeros, which would be placed in a sync hronous equatorial orbit . 
One Aeros satellite in such an orbit c ou l d provid e a vie w of about 
one-lhird of lhe E arlh; three of lhese salelliles could, wilh the ex
ception of the polar regions, cover th e Earth's w e ather . The 
earliesl probabl e laun ching d a te for Ae ros is 1 966 . ( So urce : 

Avialion W eek , July 2, 19 6 2) 

UNIVER SE ' S MOST POWERFUL ELEMENTS ARE DI S 
CUSSED. Radio gal a xies tha l are invisib l e sourc es of radiaUon 
afford the strongest radi o emissions detectable on Earth, according 
to California InsHtute of Technology a slronomers. Dyg nus A, 
lhe slrongesl of 24 radio sources sludied, has an energy oulpul 
e qual to~ 20 b illion stars the size of our Sun; in terms of watts, 
this means a slre ngl.h of 40 b illion billion b illion b illion waUs. 

The CaUech sky survey showed lhat lhe radio emission usually 
comes from two immense, but invisib l e J masses of gas close to 
a visible galaxy of stars lhal is belween lhe lwo c louds . ' The 
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t th louds the l a r g er they ar e . S ome times 
farther ap a r e gas c, . 

t d b t n a paIr of gas c lo uds, and some_ two g ala xies are IDea e e wee 
h t 0 pal'rs of clouds one sm a ll p al' times a star galazy may aye W , r 

near the g alaxy and a larger pair farther out in spac e . 

The c louds vary not onl y in size but a l so in distanc e a part. There 
m a y be as many as 2 million light-ye a rs b e tw e en the outer edges 

of a pair of radio clouds. However, r~dio astro~omers belie~e 
that the clouds are comparative ly short-hved, l as tmg only a mll_ 
lion years before expanding into such thin c oncentr a tions of malter 

that they just fade away . 

Astronomers have suggested severa l ways in whic h the enormous 
radio energy of the c louds of gas may have been c r eated: a c hain 
reaction of thousands of exploding suns within a g alazy c ould be 
responsible, or the energy may h a ve been rele a sed when a super_ 
large sta r, millions of times bi gger than Qur S un, formed and 

exploded in the core of a galaxy . 

Three Caltech radio astronomers mapped the lo cations and outlines 
of the gas c louds w ith twin 27. 5-m (90-it) diameter radio telescopes . 
Their relation to opticall y visible galaxies was found by superim ? osing 
these radio maps on photographs . ( Source: The Washington Post, 

March 10, 1 963) 

SPUTNIK RECOVERED IN WI S CON S IN. On S eptember 5, 
1962 at about 09: 50 UT, Satellite 1960 £ 1 (Sputnik IV) re - entered 
the Earth ' s atmosphere over North America, with many fragments 
reaching the end of the i r orbit over the state of Wis c onsin. A 
steel body was subsequently found in a street of Manitowoc, Wis 
consin. Radioisotope analyses determined that this body had been 
exposed to the radiatio n envi ronment above the atmosphere; thus 
it w as co ncluded that the body was part of Sputnik IV. 

The princ ipa l object recovered from Satellite 1960 £1 i s crudely 

disk-shaped, a pproximately 20 cm (7.9 in.) i n diameter and 8 cm 
(3.1 in.) h i g h, with an initial mass of 9 .4 9 kg (4.3 Ib). Its 

rounded top surface terminates a solid, squat cylinder 15.1 ±O .I cm 

(5.9 ±O . 04 in,) in diameter. The cylinder i s welded to a roughly 
c i rcular plate, 1. (j cm (0.4 in.) thick. To the bottom of the 
plate is attached a n ir regular layer of materia l , whose appearance 
i s such as might be exp ected from so lidification of molten drop le ts 
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of metal in a vacuum . The c i rcurn..feren f 'h " ce 0 ... e p late shows 
evidence of material having abl ated aw d . ay, an p a r t of a shoulder 
between the cylmder and the plate is a lso fi ll d ·'h .. . . e WIt,. resohdifled 
meta . The shoul der g Ives evidence d su h fill · . C ln g around d,s 
entire c i rcumference , a n d many I f co se ragments fi ttin g into -o lace 
on the shoulder were found nearby . . 

Diametrically lo cate d on the rim of the plate are two bolt holes 
0 . 75 ±0.02 cm (0 . 3 +0 . 008 in . )· d· ' In larneter, each with a counter -

sunk hole 2.0 ±O . 1 cm (0 . 8 +0 04 l· n ). d· , 0 - . . m lame,er. ne of the 
bolt holes is not complete, due to the melting away of its outer 

wall . 

When the body was sawed, a bolt was found embedded i n the 
irregular layer. One end of the bolt, whi ch has a 6 - mm (0. 24 - in. ) 
diameter with 1 thread Imm, i s threaded into a flanged nut. A 
second, apparently identical, flanged nut was fou n d in one of the 
samples used for analysis . 

Both the cylindrical portion a nd the pl ate are ordinary me dium - carbon 
steel. The resolidified irregula r layer has a s im il a r compos ition, 
except that some of the more vo latile trace e leme n ts i n the steel 
are reduced in concentration . 

The surface of some areas of the i rregular laye r of metal has a 
thin white coating, which has been identified as MgO . When re 
covered, and for several days thereafter, the ir regul a r layer had 
a distinct odor of ammonia . It has been suggested that some 
magnesium nitride may have been p resent ori g in a ll y . Thi s woul d 
be e xp ected to combine w ith moi sture i n the a ir , r e leasing ammo n i a 

and leaving magnesium oxide . 

Moo n watch teams had p rep ared organized ob s e r vation of the r e e ntry 

of S p utnik IV so that they were abl e to obse rve and trace the 
r oute of the S p utnik to the im p act p o i nt o f th e fragm e n ts . O n l y a • 
fe w of the 100 rep o r ted v i sual s ighti n g s ( o f p e rso n s n ot co nnecte d 

with Moonwatch) we r e re liabl e , a n d the ov e r - a ll picture was n o t 

dep e n dabl e . 

R e search groups at t he Smithso nian Astroph y s i c a l O b s e rva to r y , 
the L os A l amos Sci entific L a bo r ato r y , th e A i r Forc e C a mb r i d g e 

R es e arch L a bo r ato r ies , the Carnegi e Institute of Tec hno logy 
Chemi s t r y Departmen t , a n d the B rookhave n Natio n a l Labo r ato r y 
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LIGHT BEAM "RIFLE" MEA SURES DISTANCE TO REMOTE 
TARGETS. A new laser rangefinder that is a imed from the 
shoulder like a rifl e and "fires" a light beam toward dista nt targets 
has been developed by Hughes A irc raft Company. The instrument 
( Fig . 4), called C olidar Mark I I (for coherent light detection' and 
ran ging), is a li g htweight portable military rangef~der -:- Distan;;-es 
~p to 11 km (7 mi) have been measured in broad daylight within 
a n accuracy of 4. 6 m (15 it) a g ainst various buildings and land
m arks, a com p a ny spokesman said. Under id eal a tmospheric 
conditions the present model could r a nge 97 km ( 60 mi) against 
similar targets w ith th e same accuracy, he added . 

S p ace uses c ited include 

measuring and identifying 
n avi gation, high resolution 
strange bodies in space. 

• mappln g , and 

Coli dar is similar to radar : ( 1) a short pulse of laser li ght is 
fir ed against a target ; (2) a teles c ope " co llects" the li ght ?ulse 
r efl ected back from the target; a nd (3) a timing c ircuit measures 
a n d ind icates the distance to the target by computing the e lapsed 
time for the li ght pulse's round trip. 

The present model, a field tes t version, weighs less than 2.1 k g 
(45 lb) inc luding a backp ack carrier co nta ining the energy source . 
A production model would weigh only 9 kg (20 lb). This weight 
would include the "rifle" assembl y and the backpack unit co ntainin g 
batteries, current converters, storage capacitors, ran ge - computing 
electronics and digital readout e q u ipment . ( Source: Data supplied 

by Hughes A ircraft Co . ) 

TECH ICAL REPORTS AVAILABLE . The following listed 

technical reports can be requested through the NASA library, 

M-MS - IPL, B ld g . 448 1. 

NOTE: Those r e ports with an AD number may be on file in 
the local D D C branch in B ld g . 44 8 4. Readers can save time 

by calling 876 - 6088 and inquirin g if such reports are availab le 

before ordering them through NASA . 

1. EFFECTS O F RE - ENTRY PLASMA SHEATH ON TELEM

ETRY TRANSMISSION, Part I, Tel emetry and the Plasma 

Sheath , C . A . H ines . AD 290 600 
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2. FEASIBILITY INVESTIGATIO OF A PACM- FM TE 
LEMETRY SYSTEM . AD 289 886 

3 . APPLICAT I ON OF THE MODULARIZATIO. CO CEPT 
TO SATELLITE TAPE RECORDERS , P . T . Cole el a l. 

ASA N63 - 10176 

4 . RADIOMETRIC MEASUREMENTS FROM SATELLITES, 
R . A . Hanel. NASA N62 - 1685 4 

5 . MEASUREME TS OF THE GEOMAGNE TI C FIELD BY 
THE VA GUARD III SATELLIT E , J . C . Cain . NASA 
N62 -1 6987 

6 . INITIAL WE I GHT LOSS OF PLASTICS I N A VACUUM 
AT TEMPERATURES FROM 80 0 lo 500 0 F, H . R . G loria 
el a l. NASA 63 - 10 625 

7 . RESEARCH ON ABSORB I NG INFRARED RA Y S WITH 
PLASTICS AND ATTENUAT IN G I N FRARED RAYS 
WITH COATI GS, P . V . Susi and H . C . Donoian . 
AD 288 669 

8 . PROCEEDINGS OF THE INTER ATIONAL SYM P OS I UM 
o RADIATIO - I NDUCED P O LYMERIZATIO N A D 
GRAFT COPOLYMERIZAT I ON . TID 76 4 3 

9 . RESEARCH ON HIGH TEMPERATURE BEARINGS , 
R . D . Brown , R . A . Burlo n and P . M . Ku . AD 2 88 892 

10 . TELEMETRY SOLID - STATE MICROWAVE TRANS 
MITTER T ( )!AKT , J . Barlnik . AD 287 222 

11 . ADAPTIVE TECHNIQUES FOR LONG RA GE TRANS 
MISSIO OF PULSE CODE MODULATION TELEMETRY 
DATA, D . H . E llis, el al . AD 2 88 076 

12 . A ELECTRO ICALLY CON TROLLED HIGH SPEED 
STREAK CAMERA , O . V . Sessoms and T . W . Bailey . 

AD 287 53 1 
13 . IM AGE INTE S IFI ER, I SOCON FEASIBILITY STUD Y, 

R . E . Hoffman . AD 2 8 7 223 
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