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LITTLE JOE - A POLLO . NASA M a nned S p acecraft Center 's 
Littl e J oe 2 (Fig . I), a solid - fuel launch vehicle , will be used 
to launch NASA ' s A pollo spacec raft on unmanned, suborbital 
test flights for evaluation of the A pollo la unch escape system . 
Project A pollo i s the n a tion' s multi- manned spacecraft develop
ment program designe d to place A merican astronauts on the 
Moon during t his dec a de. The Little Joe 2 will be designed 
a nd built by Genera l Dynamics/ C onvair, of San Diego, under 
a NASA contrac t m anaged by the M a nned S p acecraft Center 

in Houston. 
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S hown in an artist's conception (Fig 1) th I h h' I (d k . , e aune ve le e ar 
section) is topped (light section) by a test unit composed of the 
service module, the Apollo spacecraft and th I h , e aune escape 
tower, The test system stands about 31 m (103 it) tall and weighs 
about 100,000 kg (225,000 Ib); the launch vehicle stands 13 m 
(43 ft) tall. The barrel- shaped bOdy is 4 m (13 it) in diameter. 

The first Little J oe 2 launch vehicle will be delivered, by the con
tractor to the launch s ite in 1963. ( Source : Photograph and 
caption supplied by NASA) 

LONGEST KNOWN CHEMICAL ROCKET RUN DEMONSTRA
TED , The longest known continuous firing of a chemic a lly fueled 
control rocket engine is announced by The Marquardt Corporation. 
AO,09 - kg (0. 2 -lb) thrust radia tion-cooled engine was run steadily 
in a test for 17 hr, 22 rnin--considered more than sufficient for 
extended duration space missions. 

The rocket is an auxiliary propulsion system for attitude control 
of space vehicles and satellites during space flight, rendezvous, 
orbital correction, station ke eping , and other maneuvers requiring 
accurate a nd economic positioning in space. Thrust duration re
quirements for such rnaneuvers depend upon the specific space 
mission and can range from milliseconds to hours. 

The rocket, a bipropellant hypergolic (self-igniting) system, was 
subjected to a series of test firings to demonstrate its ability to 
generate precisely controlled increments of thrust. The tests 
demonstrated the high reliability and accuracy of the system, 
(Source: Data supplied by The Marquardt Corporation) 

VIBRATION SIMULATOR TO TEST ASTRONAUTS ' EN
DURANCE, A six-degree-of-motion simulator will be insta lled 
at Wright Patterson A ir Force Base n ext year to test astronauts' 

re actions to the severe vibrations of l a unch and reentry. The 
tests are designed to find out more about the tolerance of the 

astronauts to some actual flight conditions. ' 
, 

The simulator study was conceived after the discovery of s evere 

linear and angular oscillations during the launch a nd reentry of 
space vehicles, low- a ltitude a irc raft flight, a nd escape system 
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'" A feasibility study was begun by M B Electronics, under 
oper a~lon. . 

h " f NASA and the Aerosp a ce Medlcal Laboratories the sponsors Ip 0 . ' 
to examine the concept of the simula tor. Before the new sImulator 
becomes operational, no other app a ratus will be a vailable for sub
jecting astronauts to the simulta neous linear and a ngular ·stresses 

of sp a cecraft operations. 

Seven powerful hydrauli c "shakers,.I! each with 
(25,000 lb) of force cap acity, are connected to 
test plalform by pushrod s a nd universal joints. 
shakers is supplied by 1400-hp hydraulic pumps 
2 .73 m 3 (720 gal ) of oil per min at 216 kg/cm

2 

11,500 kg 
a 2.34 m 2 (25 ft2) 
Power for the 
which pump 
(3000 psi). 

The sha kers will be controlled electronic a lly; inputs m a y be se 
l e cted from a 7-channel ta pe recorder, 6 function gener a tors, 
and a random noise genera tor. Input signals may be a pplied in 

a ny combination through a patch p a nel. 

Before space pilots are given a ride on the "shake ta ble," arti
ficial human equiva lents a nd monkeys will be given the simulator 
test. The astronauts, c lothed in space suits, will lie on sp a ce 
vehicle couches during the tests. The astronauts will be asked 
through earphones to operate various mock controls in the mock 
cabin . C lose observation of their reactions and results could 
l e a d to an ideal control a rrangement for the worst possible flight 
conditions . Human tolerance levels for m a ny severe and complex 
vibration conditions will provide designers with inform a tion for the 
proper design of seating and restraining devices, to name two 
examples . ( Source : Test Engineering, December 1962) 

RECIPROCATING SPACE POWER UNIT ANNOUNCED . 

Marquardt Corporation has announced a development program for 
an internal-combustion space power unit. An a pproach to a re 
ciprocating space power unit ( S P U ) has been studied for several 
years (Fig. 2); this concept has been termed suitabl e for space 
missions of the near future . As an e lectrical power source, it 
has a pplic a tions tha t include space stations, lunar power stations, 
and many space vehicles . 

Development of a fe asible hypergolic SPU under the auspices of 

NASA may result in the first such power generator using rocket 
bipropellant fuel. In support of the S P U system are l ower fixed 
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tn s s and economy when comp ared w ith r eactors weight, cornp ac e , 
or fuel cells . The engine is to be based l argely upon the estab _ 
lished techn o logies of internal combustion engines a nd s torabl e 

liquid propellants. 

The company reports tha t developmenta l exp erience with SPU ha s 
shown that its specific weight would be about 4 l b per kw - hr for 
power levels of 0 . 5 to 30 kw. (Source: Data supplied by The 
Marquardt Corporation) 

TITAN 3 GROUND SUPPORT EQU IPM ENT REVEALED . 
The ae rospace ground e quipment for handling T itan 3 's solid 
prop e ll a nt fir s t- s tage booster rockets will be installed a nd operated 
a t Cape Can a vera l by Unite d Technology Center of S unnyvale , 
Californ;a . Two 300 - cm (120-in.) five - s egme nt engines will give 
Titan 3 - C a liftoff thrust of more than 9 x 10 6 kg ( 2 x 106 l b) , 
e n a bling the vehicle to orbit a variety of multiton manned a nd un 
m a nned p aylo ads during the next decade. 

Before flight tests begin in mid -1 965 , a unique handling and launch_ 
ing system for a ll stages of Titan 3 will be install ed at Cape 
Canaveral by a number of associate prim e contractors . Offic ia lly 
designa ted a n "integrat e - tra nsfe r - l aunch" (I T L) compl e x, the 
over- a ll system w ill p ermit ne a rly complete assembly and checkout 
before the vehicle a nd p ayload ever r each the laun ch p ad . As a 
result, it will be possible to launch T ita n 3 vehicles faster and • 
w ith more frequency , if n ecessary, from fewer pads than would 
be r e quire d for liquid p rope llant vehicles of c omparabl e thrust. 

E quipment and buildings of the ITL system will be link ed to each 
other a nd to . the launch p ads by a rail network on which both 
components and completely assembl ed T itan 3 v ehic les will be 
tr a nsported via s p ecial rail car s, or "transp orters . 11 

Most of the e quipment required i s the ftrst of its kind that i s big 
enough to lift, tilt, and turn the 3 x 3 -m (10 x 10- ft), 50 - ton 
segments a nd to lift a 35 - m (75-ft) t a ll, 250 -ton, five-segment 
engine , yet a lso delicate enough to handle t he sensitive comp onents . 
Engine segments will be shipped by rail in a i r - conditioned , steel 
conta iners . 

- 6 -



Alter their arrival, segments a nd inert t ( c omponen s nozzles, thrust 
ctor control tanks, and motor skirts) ""1 b d b ve. vvu e mOVe y transpor -

ter through a senes of receipt, ins pection, a nd storage buildings 
to a 75-m (250-ft) assembly building--pivot point of the ITL com 
plex. 

TIll'S building will provide the facilities and e qu' , h d Ipmen,,--Qver ea 
craneS, inv~rting fixtures , ~nd liftin g harnesses -_for assembly of 
up to four ,flve - seg,:,ent en~lnes a t a time . The biggest piec e of 
equipment In the bUlldlng wIll be a 300-ton overhead bridge crane 
to lift completed motors onto transporters. It is on the tra nsporters 
that the actual "mating" of the solid and liquid propella nt elements 
will be done . ( Source : Data supplied by United Technology 
Cente r ) 

OPT ICAL CH RACTER READER EMP L OYS ADVANCED 
TV TECH lQUES . The Radio Corpora tion of A meric a has 
announced an optical character reader that for the first time com
bines the scanning ability of the television vidicon tube with the 
data handling capacity of the RCA 301 computer. Up to 90,000 
printer documents can be processed hourly (a six- mile stream of 
pa perwork) . 

The new system, called Videoscan, examines data on fast - moving 
documents by multip l e scans of each printe d cha r a cter, somewhat 
a s a TV camera tube scans scenes for pic ture tra nsmission . The 
data then is fed directly into the computer . 

The system's operating simplicity and extreme accuracy, as well 
a s speed, are said to be of prime importance in the processing 
of "turnaround" s tements such as gas a nd telephone bills, in
surance premiums , and Lax notices . 

Operating on-line, the device directly reenters into the computer 
live data produced by the system's high speed printer . The feed 
and transport mechanism is cap abl e of processing the same docu 
ments repeatedly without causing mutil a tion, excessive wear, or 
discoloration of the scanning surface ; however, it accepts documents 
whic h have been folded, creaeed , or perforated along a ll four 
edges. Th character scanning station houses the Vidicon tube. 
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Documents can range in s ize from 6 .4 cm ( 2 . 5 in.) to 22 .4 cm 
(8 . 5 in.) in w idth , 6 .4 to 10 cm (2.5 to 4 i n .) in height a nd 
from 0 . 0076 to 0 . 025 cm ( 0 . 003 to 0 . 0 1 in.) in thickness. S i zes 
less than 10 cm (4 in.) in w idth c a n move down the transport 
track at t he rate of 1500/min. A switch on the t ransport co n sole 
provides s p eed s "e lection. 

As the p a p e r or card form moves p as t the character scanning 
station, a co n centra t ed light i s directed on the character being 
read . Reflected light fro m the surface of the form i s bounced 
through a lens onto the target surface of the v i dicon tube. The 
e lectron beam of the tube examines the area under scrutiny in a 
series of vertic a l "searches . 11 The s i gnal produced by each 
vertic a l sweep i s fed to a video p rocessing unit and is converted 
to a d ig ita l signal. These s i gnal s are re layed i n r a pid fir e order 
to a characte r feature recognition device which com.pares the 
accumulated d a ta with its "library" of character" p atterns for final 
id e ntification. The comple t ed character s i gnal i s converted to 
computer code, a nd the information is s p ed along to the e l ectronic 
d a ta processor . 

Cha r acters r ecognized by the device consist of the basic numerals 
o through 9 and special symbols inc luding the p eriod , dash, asterisk, 
dollar s ign , a nd pre -p rinted or p encil-made vertical marks to 
suggest data segments for processing . Letters can be employed 
v ... hen conv e rted to a" two-digit e qu iva l ent . U p to 79 characters 
on a single line can b e handled . 

With t he inclusion of a n optional solar cell mark reader, the sys 
tem will m a ke electronic note of prop erly p ositioned vertical marks 
made on documents by pen or p encil, as well as other printed d ata. 
The sensed vertical m arks are transla ted into digital input code 
for the d a t a system . 

The system can be opera ted e ither as an on-line device working 
directly with the computer or in performing off-line to segregate 
docum e nts requiring special attention. ( S ource: Data supplied 
by Radio Corporation of America ) 

A MARS LIFE -PRO BE : 
life on 
Levin, 

Mars in 
et a I., 

early probes 
writing in the 

ONE A PPROACH. A w a y to detect 
of the plan e t is described by G . W. 
journal S cience (Vol. 13 8 , No. 3537). 
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Their approa~h i s to Us e the v ery sensitive radioisoto e 

fo r th e detech o n o f gas e volu tio n "a comm. d p , on p ro uct of 
lechniqu 
rn eta bo Hem. tI 

call e d 11 G ullive r, ". th~ concept would u se a O . 68- kg ( 1. 5-lb) in 
s trume nt m ounte d .ms ld e the ins trume nt cap s ul e of the vehicle . 
Whil e still s ome d~stance from M a r s , th e cap sule w ould be ejected 
into a c a pture tra Jectory . The main b o d y of the Mars p robe would 
. till be a bl e to carry out its original d esig n func tio n s . 

The instrum e nt itself woul d c onta in s oil- sample retr i e v a l equipment , 
a r a dioactiv e "broth chamb e r" to provide the immersing fl u id lor 
th e retri e v a l line s, and a d e te c tor for solid s (Fig . 3 ). After 
parachu~ing to a ~oit landing on M a rs, the a mpul e contain ing the 
r ad io a ct>ve b roth l S .brok e n; at the s ame time , a w eak - ac id am p u l e 
is brok e n. The aCld then gene r a te s nonra dio active C02 f rom 
a n adjac e nt c a rbonate or bicarbona te. Low l e v e ls of C 1402 
a lready gen e r a t e d during the voyag e are flushed a nd v e nte d to 
th e Martia n a tmosphere . 

During th e flushing operation, two p rojec tiles, eac h with 7 m 
( 23 it) of sampl e - coll ec tio n line , are fired across th s pla n e t' s 
ter r a in. These lines are im pregn a t ed with s ilicone gre a s e for 
pic kin g up particles; the . lines are la ter wound on a r eel into a 
c ullur e cha mb e r . A port i s o p ened in the culture cha mb e r to 
accept the retri eved lines . This p ermits the interior environme nt 
to stabilize with the local environment, except tha t the tempe r a tur e 
of the medium will be kept s lightly above its freezing temp e r a ture . 

After lin e - retrieval, the ' chamber is seal ed , a background count 
of th e cha mb e r i s made, and the radioactive broth is tr a nsferred 
to th e culture chamber to immerse the retrieval lines . 

The C 1402 evolve d in the c ulture migrates to a beta de tector 
( c o a t e d with barium oxid e ) mount ed immediately above the culture 
c hamber . Radioactivity acc umula ted on the d e t ector i s read by a 
scaler , a nd a t 1 5 -min inte rvals i s relayed dir ectly to Earth by 

radio transmission. 

The e volution of C 14 0 2 from r adio ac tive s ubstra tes to indicate 
microbial metabolism a nd g rowth has a.l ready been investigated a nd 
deve loped; an in s trume nt b ased on the Gulliver a pproach has been 
used with success in fi e ld testing . However, further refinements 
in th e system are b e ing studied . For example , a princ ip a l ~hange 
is to d e vie e a n instrume nt tha t will function in a ny chan ce athtude 
tha t the instrume nt may assume after la nding on Mars. ( Source : 

Science, Octob.e r 12, 1962) 
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