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an integration and summary of Apollo 
results was prepared. and planning was 
begun for possible future unmanned 
missions. 

In a somewhat different category. 
two studies were made to provide data for 
choices affecting future launch vehicle 
and propulsion development programs. 
These were undertaken in collaborations 
with the Battelle Memorial Institute and 
the NASAl AEC Space Nuclear Propul­
sion Office. Only a few of the more 
significant results from these studies can 
be mentioned here. The Mars sample 
return study, which was conducted jointly 
with the NASA Langley Research Center, 
demonstrated that the automated return 
of samples from Mars has become tech­
nically feasible and may be achievable 
at a cost low enough to make this mission 
a serious contender among planetary 
enterprises in the future. The Venus 
orbiter study showed that a side-looking 
radar (similar to the lunar sounder radar 
developed at IPL) carried by a Mariner 
spacecraft into a relatively low orbit 
around Venus could provide a global map 
of the planet's surface at a resolution of 
200 meters, with spot coverage (3 % of 
the surface) at a resolution of about 
50 meters. 

Particularly noteworthy among study 
results is an increased interest in the use 
of solar-electric propUlsion for missions 
to comets. With the growing realization 
that cometary material may hold clues to 
the early formation of planetary systems, 
scientists are eager to deliver measuring 
instruments to a comet and through its 
coma and tail. However, such missions 
are technically difficult. Either the space­
craft must be accelerated into an orbit 
the same as that of the comet (which 
requires advances in both propulsion and 
navigation), or it must intercept the comet 
with a high relative velocity (which, to 
obtain useful measurements during the 
brief encounter, requires advances in 
instrumentation and data handling). For 
an initial exploratory mission, it appears 
reasonable to use solar-electric propulsion 
to attain a moderate intercept speed, and 
to employ existing types of instruments 

to make these measurements. Later mis­
sions, again using solar-electric propul­
sion, could achieve a true rendezvous, 
remaining in the vicinity of the comet 
indefinitely. 

Office of Computing and 
Information Systems 

Computing technology continues to 
perform an ever-increasing role in the 
work of the Laboratory. IPL's large-scale 
general-purpose computing facilities, and 
their support of flight projects, scientific 
and engineering tasks, and administration, 
are the responsibility of the Office of Com­
puting and Information Systems (OCIS). 
The operating arm of OCIS is the 330-man 
Data Systems Division. Its computing 
equipment, personnel, facilities, and asso­
ciated resources are referred to collectively 
as the Mission Control and Computing 
Center (MCCC). 

During 1973, the MCCC supported 
the extended Mariner Mars 1971 and Pi­
oneer flight missions; conducted ground 
test and preparation activities for the 
Mariner Venusl Mercury 1973. Viking 
1975, and Helios 1974/ 1976 Projects; and 
provided for the science, engineering, and 
administrative computing needs of the 
Laboratory. Additional equipment and im­
proved techniques have been extending the 
capability of the MCCC. A computer per­
formance evaluation project (COMPEP) 
has carried out a continuing investigation 
of techniques designed to improve per­
formance based on detailed analyses of 
operational and utilization data for each 
system. Many of the computing improve­
ments of the past year have resulted from 
this effort. 

The Mission Control and Computing 
Center consists of three functional and 
interrelated elements: the General Pur­
pose Computing Facility (GPCF), the 
Mission Control and Computing Facil­
ity (MCCF) , and the Mission Test and 
Computing Facility (MTCF) . The GPCF 
has two Univac 1 108s for general scien­
tific and engineering service and shares an 
IBM 370/ 158 with the Caltech campus 
for administrative work. The MCCF em­
ploys three IBM 360175 computers in mis-



41 



42 

sion control flight operatIons support and 
planetary data processing. The MTCF uses 
Umvac 1230s and other computers for 
spacecraft preflight testing and flight tel­
emetry process mg. 

General Purpose Computing 
Facility 

The 1108s of the GPCF, which pro­
cessed an average of 17,000 jobs per month 
dunng Fiscal 1973, also provided naviga­
tIOn computing to the flight projects. The 
system operates (I) in the conversational 
mode, With access from more than 150 
remote terminals, and (2) 10 the batch 
mode at the central processor or from any 
of six remote job entry stations Recent 
facIlity Improvements include more ex­
tensive high-level language capability, in­
creased storage, faster storage-access 
techniques, and a front-end processor to 
improve the system efficiency for handling 
remote-terminal communicatIOns 

Administrative computmg provides 
financial and other accounting services, as­
Sl<;ts personnel record-keeping, and sup­
ports indeXing and other library functions, 
as well as project management informa­
tion systems. Durmg a typical month, ap­
proximately 3000 admmlstrative jobs are 
processed, 300,000 punched cards are 
used, and 900,000 pages of pnnted output 
are produced and distributed. 

Mission Control and 
Computing Facility 

The third MCCF 360/75, acquired 
late m 1971 and configured for Image en­
hancement, was used to enhance more 
than 7000 photographs of Mars obtained 
by Manner 9. The system Will be expanded 
to the same mission operations configura­
tion as the other two 360175s by mid-1974 
to meet scheduled operations reqUIre­
ments. In addition, new graphiC display 
systems, a core management system, m­
creased capablhty for flight project Re­
mote Information Centers, structured pro­
gramming language capability, and the 
modificatIOn of the JPL Operating System 
to compatibilIty with the current IBM 
Operatmg System have slgOlflcantly 
strengthened thiS faclhty. 

Mission Test and Computing 
Facility 

During the reporting period, the 
MTCF grew from a single mission test 
system to three systems to meet the Simul­
taneous needs of Mariner Venus/Mercury 
and Vlkmg In addition to spacecraft sys­
tem test operatIOns and m-flIght engineer-
109 information, the facihty provided 
qUick-look picture processing for the Mar­
mer 9 experimenters. 

Caltech Medical Sciences 
Laboratory 

The basic objectives of the Caltech 
Medical SCiences Laboratory are to estab­
lIsh JOlOt Caltech/ JPL biomedical tasks 
and, With the assistance of outside medical 
SCientists, lay the basiS for a major new 
program 10 this area. The program has 
mcluded the followmg activities in the 10 
months since Its Inception: 

A workshop on genetIc and molecular 
disease was held m December 1972, 
sponsored m large part by the Cah­
forma Chapter of the Committee to 
Combat Huntmgton's Disease and at­
tended by several nationally prominent 
medical SCientists and admmistrators. 
Conclusions reached at the workshop, 
With the adVice and encouragement of 
the attendees, led to the deCISion to plan 
a CaJtech/J PL Medical Sciences Lab­
oratory, with ItS mam emphasis on at­
tackmg genetic and molecular diseases. 

Two major proposals submitted to 
the NatIOnal Institutes of Health are 
now under active consideratIOn. Both 
proposals are joint CaJtech/ JPL en­
deavors, one has as ItS prlOclpal inves­
tigator a member of the facuIty of 
Cal tech, the other a JPL scientist. "-

Numerous outSide experts m bIOmed­
Ical engineering have viSited Cal tech 
and JPL to provide a better understand­
mg of the problems and potentials in 
this field, and to Identify potential bio­
medical leaders whom we might Wish to 
place on the permanent staff "'" 

• Funding to support the preparation of these pro­
posals was prOVided by the Caltech Presldent's Fund 

• ·Fundlng for thiS actIvity was supphed by the Cal­
, tech PreSident's Fund and the JPL Director's DIS­

creuonary Fund 

Administrative Divisions 
Fundmg for JPL's ongoing tasks and 

new effort m research and development 
amounted to $286,839,000 during the 18-
month reporting period, includmg 95 new 
tasks. Funding for ongomg and new con­
struction of faclithes amounted to 
$3,374,000 

An Increased national emphaSIS has 
brought about new efforts in technology 
transfer to mdustry and the public sector. 
Requests from the public sector for Tech­
mcal Support Packages on items of new 
technology reached a new hIgh during the 
period 

During calendar year 1972, JPL con­
ducted m excess of 33,000 procurement 
transactions, representing obligations of 
approximately $146,000,000. Pnncipal ac­
tiVIties centered about the Mariner Mars 
1971, Mariner Venus/Mercury 1973, and 
Vlkmg OrbIter 1975 miSSions. 

The NASA/ JPL plan for securing 
greater utIlization of minority business 
capabilIties in the Southern California 
area was Implemented and has proven to 
be very effective. Almost $4 milhon of 
actual and anticipated awards were identi­
fied as directly traceable to a limited trial 
run of the plan The Los Angeles Federal 
Executive Board has adopted this program 
as a pnmary objective and has secured 
funding from the Office of Mmonty BUSI­
ness Enterpnse for full-scale Implementa­
tion. 

The TechOlcal Information and 
Documentation DIViSion conducted 10-

formatIOn retrieval and dissemination 
projects on behalf of two federal agencies. 
The first was a study of communication 
and dlssemmatlOn of research results 
sponsored by the Office of Intergovern­
mental Science and Research UtilIZation 
of the National Science FoundatIOn. This 
study, lookmg toward the sharing of fed­
eraIly sponsored SCientific work With 
mterested state and local governments, de­
veloped a concept for identifying items 
hkely to be of value to such users, and a 
system for dissemination of the informa­
hon to them Further development and 
application of the system was undertaken 
by the National SCience Foundation. 
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The second project involves the oper­
ational support of Department of Trans­
portation information control and indexing 
activities by the JPL Library. Since July 
1972, the Library has been indexing, 
abstracting, and processing literature en­
tries for the National Highway Traffic 
Safety Administration's automated data 
collection and their announcement journal, 
Highway Safety Literature. In addition, 
the Library prepared an Index to the Haz­
ardous Materials Regulations, to be pub­
lished by the Government Printing Office, 
for the Department of Transportation 
Office of Hazardous Materials. 

Special Recognition 
During the reporting period, many 

JPL personnel were recipients of special 
awards and citations. These include: 
R. J. Parks, elected to National Academy 

of Engineering 
W. H. Pickering, Edison Medal, Institute 

of Electrical and Electronic Engi­
neers 

D. Schneiderman, National Space Club 
Astronautics Engineer Award 

W. L. Sjogren and P . M. Muller, Special 
NASA Prize for discovery of lunar 
mascons 
With the conclusion of the Mariner 9 

Mars orbiting and Apollo lunar landing 
projects in late 1972, numerous NASA 
medals were awarded to JPL personnel, 
including the following : 
D. Schneiderman, NASA Distinguished 

Service Medal 
C. H. Acton , Jr. , G . A. Briggs, T . C. 

Duxbury, A. J . Kliore, A. L. Lane, 
R. H. Steinbacher, and C. W. Sny­
der. NASA Exceptional Scientific 
Achievement Medal 

J. Baylis, W. E. Bollman, R. R. Breshears, 
E. K. Casani, F . J. Colella, W. A. 
Collier, A. G . Conrad, L. N. Dumas, 
F. Fairfield, W. G. Fawcett, R. G. 
Forney, R. T. Hayes, N. R. Haynes, 
M. S. Katow, R. P. Laeser, K. A. 
LaVoy, P. V. Mason, J. F. McGee, 
M. A. Minovitch, B. T. Morris, D. D . 
Norris, P. D. Potter, E. Pounder, 
P. J. Rygh, and T . H. Thornton, 
NASA Exceptional Service Medal 
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