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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

RESEARCH AND DEVELOPMENT

GENERAL STATEMENT

The program of research and development and supporting activities c¢f the
National Aeronautics and Space Administration is directed toward maintaining
the United States in a position of world leadership in aeronautics and space,
The major program elements designed to achieve this objective are:

MANNED SPACE FLIGHT: The attainment of a capability for manned spezce
operations and exploration through extended earth orbital flights,
development: of rendezvous and docking techniques, and manned lunar
landing and return.

SPACE SCIENCE AND APPLICATIONS: An unmanned space flight program
directed toward scientific investigations of the Earth, Moon, Sun,
planets, stars and interplanetary space; and the development of
technology and spacecraft systems that can be used in operational
systems, such as meteorology and communications.

ADVANCED EESEARCH AND TECHNOLOGY: An effort required to provide the
fundamenta’ knowledge and the technological base for the future
aeronautics and space programs,

TRACKING AMD DATA ACQUISITION: The effort required for the opera-
tional support of the NASA manned and unmanned flight programs.

MANNED SPACE F'LIGHT

The greatest portion of the FY 1967 request is for the support of the
manned space flight program. The development of a capability for manned
space operations with a supporting base of engineering, scientific and pro-
duction capacity remains unchanged as the basic objective of this program.
Within this btasic objective there is a specific goal of landing men on the
lunar surface for limited lunar exploration and returning them safely to
earth in this decade. Projects Gemini and Apollo continue to be the hard
core of the present flight and ground test and development effort. Supple-~
menting these projects are studies and supporting development activity which
are directed toward the exploitation of the hardware and techniques developed
by Gemini and Apollo.

Gemini has already established man's capability for useful activities in
space for periods of up to two weeks. In FY 1967 its flight operations will
be completed., These flights will provide Apollo with important develcopment
information on space navigation, guidance, rendezvous and docking techniques,
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In addition to continuation of the ground test activities, FY 196 Apollo
efforts will expand into manned spacecraft flight tests using the Saturn IB
launch vehicle, and the initial development flights of the Saturn V launch
vehicle,

In the area of advanced flight missions, studies and advanced component
development will be continued. The aim of this effort will be to exploit and
extend the capability of the Apollo spacecraft.

SPACE SCIENCE AND APPLICATIONS

In the FY 1967 budget request the next major program is that of syace
science and applications. Part of the scientific program is concerned with
unmanned space flights, which are used to study the enviromment and surface
of the Earth, Moon, and planets, as well as the intervening space environment.
The flight projects concerned with the above objectives include sounding
rockets, Geophysical satellites, Explorers, Pioneer probes, Mariners and
Surveyor. The project involved with the study of the Sun is the Orbiting
Solar Observatory; while the purpose of the Orbiting Astronomical Observatory
is to study the stars. The biosatellite program will continue develcpment so
as to launch its first flight in 1966. In the area of applications, project
Nimbus will continue to support the present and future requiremeats cf the
operatiorial weather satellite systems for the Weather Bureau. Effort will
also continue in the development of the Applications Technology Satellite
which will give useful information for application to meteorology and com=
municaticons as well as scientific spacecraft systems,

ADVANCED RESEARCH AND TECHNOLOGY

The advanced research and technology effort constitutes a continuing over-
all program aimed at meeting the technology goals of the nation with particular
attention tc providing the technical base for carrying out attractive future
aero-space missions. This effort covers the spectrum of activity from basic
research to improve our fundamental knowledge of physical and life science
phenomena, thrcugh applied technology to improve our practical capability
for developirng advanced systems. The specific areas of effort in the advanced
research and technology program are basic research, biotechnology and human
research, electronics and control, nuclear systems and space power, caiemical
propulsion, space vehicle research and technology, and aeronautics,

TRACKING AND DATA ACQUISITION

The tracking and data acquisition effort is directed toward providing the
necessary support required by the increasing activity of the NASA spa:e
flight programs. During FY 1967 increased numbers of launches are scheduled
for both the manned and unmanned space flight programs, thereby requiring
additional effort by the world-wide network of tracking stations, Additionally,
the program provides for supplementing and maintaining the tracking and data
acquisition capability of the network as required,.
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TECHNOLOGY UTILIZATION

The technology utilization program provides for the distribution and
disseminaticn of the scientific, technological and engineering information
and concepts resulting from NASA programs so as to permit their fullest use
in accomplishing national objectives. 1In order to assure fulfillment of
this basic cbjective, several subsidiary objectives must be realized. They
are: 1, Establishing effective mechanisms and systems for assuring that
all new knowledge is identified, collected, evaluated and made available in
the most useful manner; and 2. Establishing effective mechanisms for
announcing and disseminating this new knowledge in order to assure the widest
possible application and utilization thereof.

FINANCING
The FY 1967 budget to support the research and development program, which
is discussed in detail in this volume, is $4,246,600,000. This compares

with a program totaling $4,511,644,000 for FY 1966.

Expenditures for the current fiscal year are estimated at $4,520,000,000
and $4,340,000,000 for FY 1967
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NATIONAL AERONATUICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

GENERAL STATEMENT

This appropriation provides for contractual services for the design,
construction and modification of facilities; the purchase of equipment
related to construction and modification; and advance design of facillties
planned for future authorization., The principal projects in the 1967
program are described below:

MANNED SPACE FLIGHT: The estimates include funding requirements for
operational and testing facilities, utility installation, and
additions and modifications to existing facilities, to support the
Apollo spacecraft and Saturn launch vehicle programs and other
research and support activities.

SCIENTIFIC INVESTIGATIONS IN SPACE: Projects in this category
will support activities in space science., The estimates provide
for modifications to launch facilities; new launch and servicing
facilities for Delta vehicles, an Aerobee launch facility, and
additional utility installations,

SPACE TECHNOLOGY: These projects comprise research laboratories, a
support facility, and a chemical distribution facility.

AIRCRAFT TECHNOLOGY: Funds will provide for a V/STOL wind funnel,
expansion of the propulsion systems laboratory, and modifications
for a hypersonic propulsion facility,

SUPPORTING ACTIVITIES: Funds are included for facility planning
and design; a 40-foot antenna test bed, and a utility installation
to suppert tracking and data acquisition requirements,

The appropriation for FY 1966 was $60,000,000 and the authorization was
$62,376,350, The request for 1967 is $101,500,000; an increase of
$41,500,000 from the 1966 appropriation, Total expenditures are estimated to
be $300,000,C00 in FY 1967, a decrease of $195,000,000 from the %5495,300,000
estimated for FY 1966.

The budget request contains $20,000 to provide a fall-out shelter
protection for a new facility at Kennedy Space Center, The amount has been
determined ir. consultation with the Department of Defense based on DOD policy
and criteria,
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

ADMINISTRATIVE OPERATIONS

GENERAL STATEMENT

The Administrative Operations appropriation provides for personnel, travel,
and other supporting expenses of NASA installations including Headquarters,
These installations are institutionally administered by the Associate
Administratcr who has prime responsibility for the Research and Development
programs conducted at each installation, The Associate Administrator for
Manned Space Flight is responsible for the Kennedy Space Center, Manned
Spacecraft Center, and the Marshall Space Flight Center, Goddard Space
Flight Center and Wallops Station are under the institutional cognizance of
the Associate Administrator for Space Science and Applications, The Associate
Administratcr for Advanced Research and Technology is institutionally
responsible for the Ames Research Center, and the Electronics Research Center,
the Flight Research Centex, the Langley Research Center, the Lewis Research
Center, and the Space Nuclear Propulsion Office, Headquarters raports
directly to the Deputy Associate Administrator, and the Western Operations
Office reports to the Assistant Administrator for Industry Affairs,
Installation descriptions and funding requirements are grouped in this volume
in accordance with the prime missions of the installations,

Manpower

NASA originally planned for a total of 34,100 civilian personnel positions
in FY 1966, However, due to the successful acceleration in the manned space
flight program, additional manpower was required to support this program, As
a result, ar. additional 424 positions were assigned to the Manned Spacecraft
Center and the Kennedy Space Center bringing the total end of year pcsitions
to 34,524, 1In FY 1967 an additional 450 positions are planned for the
Electronics Research Center in accordance with the phased build up fcr that
installation, Post-flight studies of the early Gemini flights showed a
strong relationship between spacecraft hours in flight and manhours in
flight, and requirements for supporting personnel for launch, mission
operations, and tracking, As a result of these workload indicators, in
addition to the 424 positions assigned in FY 1966, a further allocation of
365 positions for the Kennedy Space Center and the Goddard Space Flight
Center to support the heavy emphasis on launching and tracking of manned
space flight missions is planned, These increases are partially offset by a
target reduction of 400 positions throughout the agency which will nct be
filled upon becoming vacant, A total of 34,939 positions is requested for
FY 1967,

The numbenr of positions requested and the grade level of the emplcyees is
a product of the Human Resources Study conducted by NASA over a six nonth
period, This study included &z detailed position-by-position study at all
NASA installations with the intent of eliminating organizational entities or
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positions not considered necessary for the assigned missions, The study
verified that manpower was and is being used effectively and that every
effort is being made to provide for new requirements by adjustments within
the authorized manpower level, An important part of the study was the
development of a computer-assisted technique for assignment of grade znd
salary levels throughout the agency, The historical study had indicated that
the factors which had the greatest impact on grade and salary levels vere:
(1) promotion practices, (2) rate of separation, (3) level of accessiuns,
and (4) statutory within grade pay increases, The computer program utilized
these four forcing factors to evaluate sensitivity of policies relating to
promotions, separations, and accessions and provided a method to make long
range forecasts of the effect on average grade and salary of differing
concepts of parsonnel management, The estimates for personnel compensiation
contained in the budget have been established through this technique, In
addition o developing a technique for estimating grade and salary recquire-
ments, the Human Resources Study includes a follow=up procedure which
continuously avaluates the progress of the manpower activity against the
projection,

The following tabulations indicate the distribution of NASA personuel by
program and the numbers of personnel by center:

Personnel Distribution

1965 1966 _1967
Direct Personnel by Program
Manned Bpacs Flight
Geminioc-.oonc-oooo.oooooom...ocu 1’050 1’168 197
Apo]'l‘b.illlltoﬂb’ﬂliiDO‘."DO.'... 9’369 9’528 LO’356
Advanced missSionS...ceeesssacacas 250 273 302
Sub=total, MSFevicoassssvoncssse 10,669 10,969 10,855
Space Science and Applications
Physics and astronomy..eeseeecosss 1,357 1,330 1,295
Lunar and planetary exploration,, 342 376 387
Sustaining university program,... 72 71 71
Launch vehicle development,...... 265 241 176
Launch vehicle procurement,.,.... 317 351 352
Bioscience,.suceecessesnsceansses 260 267 269
Meteorological satellites,....... 275 244 237
Communication and applications
technology satellites,...eccee. 154 158 161
SUb-tOtal, SSA--.ooo-na-o.qunoo 31042 3,9@ . zlga:g
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1965 1966 1967

Advanced Research and Technology

Basic researcho..ceseees tedecne 1,258 1,284 1,286
Space vehicle systems..... ceeas 1,483 1,488 1,485
Electronics systemSesesscessens 1,068 1,264 1,629
Human factor systemSe..ceeceoas 230 235 245
Space power and electric pro-
pulsion systemSee:ceeses s 931 807 800
Nuclear rocketSse.eceicevsann rees 774 607 593
Chemical propulsion.e.ciccacesee 505 660 680
AeronauticSe..... cesacas ceasens 1,513 1,679 1,743
Sub-total, ARTeceevavoosn ceee 7,762 8,024 8,461
Tracking and Data Acquisition.... 780 831 953
Technology UtilizatioODe.eoeesseee 47 45 45
Sub-total, direct positions.. 22,300 22,%07 23,262

Support Perscnnel

DireCCOr an.d Staff.......-....... 1’092 1,096 1’092
Administration..eesesccscoseccess 4,872 4,940 4,941
Research and development support. 4,936 4,981 5,044
Sub-tctal, support positions... 10,900 11,017 11,077
Total, permanent positionSe.... 33,200 33,924 34,339
Total, other positionS.ssssecsss 1,100 600 600
Grand Totz, all positionScseecsesss 34,300 34,524 3',9%2

Personnel Requirements

1965 1966 1967

Manned Space Flight
Kennedy Space Centerescceosseee 2,428 2,620 2,750
Manned Spacecraft Center.sece.. 4,237 4,809 4,747
Marshall Space Flight Center... 7,510 7,317 7,221
Sub~total, MSFesiaseesosoncsee 14,175 14,746 14,718
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1965 1966 1967

Space Science and Applications

Goddard Space Flight Centercsses 3,704 3,577 3,759
Pacific Launch Operations Office 19 =-——- -—-
Wallops StatioNeseeeceas. crenses 518 518 518

Sub=total, SSAi..ercccnssennss 4,241 4,095 4,277

Advanced Research and Technology

Ames Rescarch Centers.scacescaas 2,210 2,220 2,191
Electronics Research Centere.... 244 550 1,000
Flight Research Center..cesesces 605 604 596
Langley Fesearch Centeraecesssecss 4,244 4,234 4,179
Lewis Resezrch Centersseecccecesso 4,815 4,810 4,747
Space Nuclear Propulsion Office. 117 117 115

Sub-tctal, ART.evesvrenesoanes 12,235 12,535 12,828

Supporting Activities

Headquarters, NASAiieevevecosnns 2,163 2,162 2,135

Western Operations Office.cecese 386 386 381

SUL=LOEAL sveesasocscrsasnoes 2,549 2,548 2,516

Permznernt: positionsSeceeecsecscoes 33,200 33,924 34,339

Other positionSsssccessoccecosns 1,100 600 600

Grand total, all positionS.secsses 34,300 34,524 34,939
Funding

The FY 1966 NASA budget included a request for $609,400,000 for Acministra=
tive Operations. Tnis was reduced by the Authorization Act to
$591,048,850 and further reduced by the Appropriation Act to $584,00(,000,
A detailed analysis of requirements to be funded under Administrative Operations
resulted in the conclusion that the estimate could be reduced by $5,£892,000
to a total of $%603,508,000. With the peak workload approaching, however, any
amount below this level would make it impossible to conduct successfully the
planned flight missions. 1In addition to this requirement, the recent. Federal
Employees Salary Act of 1965 created a new funding requirement of $8,312,000
for a total of $611,820,000 for the Administrative Operations appropriation.
As a result, a total of $27,820,000 has been reprogrammed and transferred from
the Research and Development appropriation to increase funding to $6:..1,820,000.
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The FY 1967 funding request for Administrative Operations is $663,¢00,000
an increase of 352,080,000, The major reason for the increase requested is
related to the manned lunar landing program with the Cape Kennedy Merritt
Island Launch Area approaching its full development and the Manned Spzscecraft
Center approaching its full operational capability, as well as the support of
this program in other centers, particularly the Goddard Space Flight (enter.
The other major area of increase is related to the build up of the Electronics
Research Center. The object classification description of resources requested
is tabulated bhelow:

ANALYSIS OF RESOURCES REQUIREMENTS BY OBJECT CLASSIFICATION

(Thousands of Dollars)

1965 1966 _1967

11. Personnel compensationecsecscesccsss 332,722 355,511 275,354
12. Personnel benefitSoesecrsecescecaces 23,713 25,299 27,090
21. Travel and transportation of per-

SOTLS e s v et osassesoasosossosascsccasnee 20,427 20,841 21,279
22, Transportation of thingS..eeesseees 4,543 4,689 5,048
23. Rent, communications and utilities 46,424 49,795 56,417
24. Printing and reproductionecsescceess 4,174 4,615 4,916
25. Other ServicCeS.seeccecsccccccosccance 85,045 107,584 127,538
26, Supplies and materialSceseececocces 24,553 21,156 26,122
3l. EqUipmente.sceevecsasesesansnscnacs 86,370 16,998 14,696
32, Lands and StructuUreSescecceseccaces 6,539 5,300 5,408
42, 1Insurance claims and indemnities... 27 32 _ 32
TOtAleeseeavovsiarosaoosassnsssassansanas 634!537i 611!8202/ 663,900

The analysis of changes by Object Classification FY 1966 to FY 196) follows:

Change
1965 1966 1967 in FY 1967
Personnel Compensation
and Benefits $356,435 $380,810 $402,444 +$21,634

In FY 1967 the cost of personnel compensation and benefits will be $21.6
million greater than FY 1966. Of this amount $3.8 million is caused by the
full year effect of the Federal Employees Salary Act of 1965, effective in
October 1965. The most significant increase reflects the cost of providing
for a net increase of 846 manyears for permanent personnel. Actual increases
include 6Z1 manyvears for new FY 1967 positions at the Kennedy Space Center, the
Electronics Research Center, and the Goddard Space Flight Center, and an
increase of 425 manyears related to the new positions filled duriag FY 1966.

i/Includes 514,573,000 comparative transfer from Research and Development,
b/Includes $27,820,000 appropriation transter from Research and Deve lopment.
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These increases of 1,046 manyears are partially offset by the saving of 200
manyears resulting from not filling 400 vacancies due to the 1965 retir-ement
legislation. The cost of the net additional manyears is estimated at 39.8
million.

Reimbursement to the Department of Defense for military personnel detailed
to NASA will increase by $1.1 million in FY 1967 over FY 1966, 1In FY L966,
128 trained military personnel, who became available because of the phase=
out of the Atlas and Titan I missile systems, were detailed to NASA fo:r the
support of Gemini and Apollo flight operations. In FY 1966 the Department
of Defense pald the entire cost of these personnel. NASA will assume :he
funding responsibility for these personnel in FY 1967.

In addition to the increased costs resulting from the salary irncrease, addi~
tional manyears, and reimbursement for military personnel, there is an increase
of $9.9 million resulting from the structural changes in the personnel comple-
ment. The total increase of $24.6 million is offset by a decrease of 5.4
million in temporary employment and $2.6 million in overtime and holiday pay,
for a net increase of $21.6 million. The net increase for personnel compensa-
tion and benefits consists of $19.8 million for compensation and $1.8 million
for benefits.

Change
1965 1966 1967 in F{ 1967
Travel and Transporta-
tion of Persons $20,427 $20,841 $21,279 +$438

The estimate for travel and transportation of persons in FY 1967 represents an
increase of $525 thousand for Electronics Research Center, Kennedy Space Center,
and Manned Spacecraft Center offset by a reduction of $87 thousand in other
centers. The increase of $45 thousand for the Electronics Research Center is
related to the growth of the Center. The increases of $93 thousand at the
Kennedy Space Center and $387 thousand at the Manned Spacecraft Center are
directly related to the increased flight activity which includes the last
third of the Gemini flights, the first manned Apollo spacecraft launching on
the Saturn IB and the first Saturn V launch during this time pericd.

Change
1965 1966 1967 in F{ 1967
Transportation of Things $4,543 $4,689 $5,048 +5$359

The majority of the FY 1967 increase of $359 thousand in this objec: class
results from the expansion of personnel and facilities at the Merritt [sland
Launch Area and Launch Complex 39 at Cape Kennedy as the Apollo progran moves
into the flight stage. Other increases are related to additional facilities
coming into use at the Goddard Space Flight Center and the phased build up at
the Electronics Research Center.
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Change
1965 1966 1967 in FY 1967

Rent, Communications
and Utilities $46,424 $49,795 $56,417 +$6,622

The major increases in FY 1967 requirements over FY 1966 include: increased
space rental at the Electronics Research Center, increased rental of ADP equip-
ment, increased communications, and increased utilities. 1In FY 1967 the Elec~
tronics Research Center will add 450 positions as part of the approved center
build up plan. It is estimated that an additional 100,000 square feet of
space will be rented at a cost of $544 thousand to accommodate these personnel,

The estimate for ADP rental cost in FY 1967 is $2.7 million greatexr than in
FY 1966. The majority of the increase will be at the Goddard Space Flight
Center where an overlapping of equipment will be required during the phase~
out of second generation equipment and the installation of the super-speed
complex. The Electronics Research Center will begin installation of ADP
equipment. In FY 1967 the initial ADP system will be installed, and the cost
will increase from $27 thousand in FY 1966 for EAM equipment to $543 thousand
for ADP and EAM equipment in FY 1967. The Langley and Ames Research (enters
require an increase in equipment rentals to supplement NASA owned systems as
a prerequisits to solving the more complex problems presented by planried
research programs. Other Centers' requirements reflect minor reductions as the
full effects of FY 1965 and FY 1966 equipment purchases are realized.

There is a net increase in the manned space flight centers in FY 1967 of
$.3 million. At the Marshall Space Flight Center third generaticn equipment
will be installed to replace the present second generation equipment. In
addition, the new equipment will change the method of operation at thi.s Centex
by replacing several small systems separately located in each of the labora-
tories with a large central processor with remote inquiry stations. JBecause
of this change in method of operation, NASA will initially lease this equip-
ment, This will cause overlapping of lease costs in FY 1967 in the amnount
of $.7 million. Offsetting the increase at the Marshall Space Flight Center,
the lease cost at the Manned Spacecraft Center will be $.4 millicon lower in
FY 1967 which represents the first full year effect of the lease savings re-
sulting from the FY 1965 equipment purchase program.

The increase in manned flight activity, and the effect of increased Federal
Telecommunications Systems rates and lines for the full year, will result in
about about 8,6 million more communication costs.

In FY 1967 the number of facilities becoming operational will result in an
increase of $2,7million in utility costs. About one~half of this will be
for the activation of the Merritt Island Launch Area and Launch Complax 39 at
the Kennedy Space Center, NASA. The increase in costs at other centers is a
result of the completion of facilities authorized in prior years.
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In summary, the increase of $6,6 million consists of $,5 million for
rental of space, $2,7 million for ADP leases, $,6 million for communications,
$2,7 million for utilities, and $,1 million for all other items in this

category,

Change
1965 1966 1967 in ¥Y 1967
Printing and Reproduction 84,174 $4,615 $4,916 +$301

The majority of the increase in this object class is for Headquarters and
for the Kennedy Space Center, NASA, The Headquarters increase of $150
thousand results from the growing volume of scientific and technical
information be2ing generated by the NASA research and development programs and
the statutory requirement to make this information available to the scientific
community, Aaother increase of $122 thousand is at the Kennedy Space Center,
NASA, to provide the necessary support for the greater number of personnel
manning the completed Merritt Island Launch Area and Launch Complex 3¢
facilities, There are minor increases also at the Electronics Research
Center and the Goddard Space Flight Center related to increased activi.ty at
these centers,

Chiange
1965 1966 1967 in 'Y 1967
Other Services 885,045 $107,584 $127,538 +519,954

The increase in other services represents requirements resulting f:-om
program deve lopment and the completion of new construction begun in prior
years, The largest increases are strictly related to the support of :he
planned flight schedules, Flight schedules are being met and the ind..cations
are that this will continue, As a result of the greater complexity o the
missions, considerably more support is required, This is particularly true
at the Kennedy Space Center, where the logistic support for all launch
vehicle stage contractors will be provided through this account, and where
the huge Merritt Island Launch Area and Launch Complex 39 will become fully
operational, The completion of additional facilities at nearly zll locations
will require additional custodial and maintenance services, and the large
scale procurement of ADP equipment in prior years will require increases in
maintenance costs and programming effort,

The largest increase for other services is to support the expanded activity
at the Kennedy Space Center, FY 1967 requirements reflect the full y:ar
effect of the FY 1966 base support services build up, During 1966 tha
majority of the Merritt Island Launch Area and Launch Complex 30 facilities
will be completed and will become operational, Accordingly, as each facility
is completed, it will be manned by NASA and contractor personnel, To
provide base operational support, $5.,7 million more will be required in FY
1967 than in FY 1966, 1In addition, administrative support for the expanded
effort will require an increase of $2,8 million, for a total increase of

AQ x



$8,.5 million for contractual services outside the government,

As the NASA manned and unmanned flight activity increases at Cape Kennedy,
NASA is assuming the funding responsibility for more facilities from the Air
Force, Also, as the overall NASA activity increases, the amount of services
provided by the Air Force on a reimbursable basis increases accordingly,

This will result in an increase of $1.,3 million in FY 1967,

The combination of the rise in Air Force reimbursements coupled with the
increase in contractual services outside the government results in a total
increase for other services at Kennedy Space Center, NASA of $9,8 million,

Another significant increase in FY 1967 over FY 1966 will be for the
technical documentation and scientific and technical information programs,
This expanded activity is occasioned by the advancement in the Apollo
program from design and development effort to testing, qualification and
flight, 1In addition, as other NASA flight and research programs achieve
additional milestones, the necessity for documentation, classification and
dissemination of the results obtained increases, It is estimated tha: the
cost of this effort will require an additional $2,4 million in FY 1967,

The requirements for ADP programming, operations support, and maintenance
are estimated to increase in FY 1967 by $2,7 million, The cost of
maintaining NASA owned ADP equipment will be $,5 million greater than in FY
1966, This increase reflects the effects of the FY 1965 and FY 1966 purchase
programs, The estimates for ADP programming and operations support are $2,2
million higher in FY 1967, The largest increases are in support of the
Electronics Research Center and the increased complexity of the work conducted
by the Goddard Space Flight Center Institute of Space Studies.

In FY 1967 the estimated cost of maintenance and custodial services will
be $3,7 million higher than in FY 1966, The increased physical plant for
which custodial services are required, coupled with the full year effect of
the Service Contract Act of 1965 on NASA service contracts, will raise the
cost in this area by $1,5 million, As the NASA capital investment grows
larger and facilities become older, the cost of maintenance and repai:-
increases accordingly, 1In FY 1967 it is estimated that the cost of maintaining
the NASA plant, including equipment, will be $2,2 million greater than in FY
1966,

The balance of the increase over FY 1966 is reflected in minor changes in
many categories of service, The largest items in this category are the
increase in medical services at the Manned Spacecraft Center caused bv
greater astronaut activity, and an intensive study by Headquarters of the
incentive contracting policy and procedure,

AO xi



Change
1965 1966 1967 in FY 1967

Supplies and Materials $24,553 $21,156 $26,122 +$4,966

In FY 1967 the requirement for supplies and materials to support the larger
number of facilities which will become operational in FY 1966 and FY 1967,
and the greater number of personnel, both civil service and contractcr, will
increase by 54.6 million as the Apollo program moves into the flight mission
stage. The balance of the increase, $.4 million, is required to support the
build up at the Electronics Research Center and for adjustments at other
centers.

Change
1965 1966 1967 in FY 1967
Equipment $86,370 $16,998 $14,696 -$2,302

The total cost of equipment required in FY 1967 is $2.3 million less than
that needed in FY 1966. The reduction is directly attributable o the
ADP equipment purchase program which has been reduced from $7.9 million in
FY 1966 to $Z.& million in FY 1967. This reduction is partially offset by an
increase of $2.1 million to provide equipment to support the build up required
for manned flight support operations at the Kennedy Space Center, the Manned
Spacecraft Center, and the Goddard Space Flight Center. The other $,7 million
increase is required to offset the deferment of equipment purchases ia recent
years and to allow for modernization of laboratory equipment,

Change
1965 1966 1967 in FY 1967
Lands and Structures $6,539 $5, 300 $5,408 +$108

In FY 1967 the amount requested for lands and structures reflects i net
increase in requirements of $108 thousand. The additional resources required
to support the expansion of Apollo flight activity are estimated to b2 slightly
in excess of $313 thousand, offset by a reduction at Ames Research Center of

$205 thousand,
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1967 ESTIMATES

SUMMARY OF RESEARCH AND DEVELOPMENT BUDGET PLAN BY BUDGET

ACTIVITY AND RELATED FINANCING

Budget Activity:

1. Manned Space Flight:
(a) Gemini........ cene
(b) Apollo.sieecscaass
(c) Advanced mission
studies.........
2, Scientific Investigations
in Space:

(a) Physics and
astronomy......
(b) Lunar and planetary
exploration....
(c) Bioscience.......
(d) Launch vehicle
development....

3. Space Applicatioms.....
4, Space Technology.......
5, Aircraft Technology.,..

6. Supporting Activities:

(a) Tracking and data
acquisition,...

(b) Sustaining
university
Program,.......

(c) Technology
utilization....

Fiscal Year

Fiscal Year

Fiscal Year

1965 1966 1967
$308,400,000 $226,611,000 $40,600,000
2,614,619,000 2,967,385,000 2,974,200,000
26,000,000 10,000,000 8,000,000
176,029,000 189,132,000 167,300,000
267,442,000 326,523,000 260,800,000
31,001,000 46,200,000 39,900,000
138,191,000 90,300,000 61,700,000
70,467,000 83,682,000 88,100,000
299,320,000 248,500,000 247,900,000
35,240,000 41,496,000 33,000,000
253,236,000 231,065,000 279,300,000
46,000,000 46,000,000 41,000,000
4,750,000 4,750,000 4,800,000

Total Budget Plan,,.. $4,270,695,000 $4,511,644,000 $4,6246,600,000

SUM 1



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1967 ESTIMATES

SUMMARY OF RESEARCH AND DEVELOPMENT BUDGET PLAN BY BUDGET
ACTIVITY AND RELATED FINANCING

Fiscal Year Fiscal Year Fiscal Year
1965 1966 1967

Financing:

Appropriation,.....eeeeese. $4,363,594,000 $4,531,000,000 $4,246,600,000
Transferred to-
"Construction of
facilities' (78 Stat,

658)003005-010-000-000- -3,545,000 - - - - s -
"Administrative
operations' (79 Stat,
534) .. ietereneccnonae . - -27,896,000 -——
Appropriation

(adjusted)......... 4,360,049,000 4,503,104,000 4,246 600,000

Transferred to ''Construction

of facilities'" in FY 1966 -354,000 ) -
Prior year funding applied -

available from adjustments

to FY 1962 and prior

budget plans............. 2,263,000 -——- -
Reprogramming to (-) or

from prior year budget

planswooo-coo-oo--oo.o.o. -76,690,000 8’540’000 - - o
Comparative transfer to
"Administrative Operations" -14,573,000 —— ———

Total financing of the

budget plan.......... $4,270,695,000 $4,511,644,000 $4,246,600,000

SUM 2



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1967 ESTIMATES

SUMMARY OF RESEARCH AND DEVELOPMENT BUDGET PIAN BY PROGRAM BY COGNIZANT OFFICE

Fiscal Year
1967

Fiscal Year Fiscal Year
OFFICE/PROGRAM 1965 1966

BUDGET
ACTIVITY

MANNED SPACE FLIGHT....... $2,949,019,000 $3,203,996,000 $3,022,6800,000

la Gemini,.,...oooceenc0s00 308,400,000 226,611,000 40,600,000
1b Apollo...seceeseenoesees 2,614,619,000 2,967,385,000 2,974,200,000
lec Advanced missions.,..... 26,000,000 10,000,000 8,000,000
SPACE SCIENCE AND
APPLICATIONS......ccccea $732,362,000 $783,237,000 $661 ,400,000
2a Physics and astronomy..,. 139,082,000 143,500,000 131,400,000
2b Lunar and planetary
exploration,........ .o 206,027,000 251,337,000 197,900,000
6b Sustaining university
PrOgram.....cececeeoee 46,000,000 46,000,000 41,000,000
2d Launch wvehicle
development....o000.0s. 96,500,000 55,300,000 33,700,000
* Launch vehicle
procurement,.......... 154,487,000 178,700,000 152,000,000
2c Bioscience....coeevevess 28,501,000 36,700,000 35,400,000
3 Meteorological
satellites......cceues 30,991,000 38,900,000 43,600,000
3 Communication and
applications
technology satellites. 30,774,000 32,800,000 26,400,000
ADVANCED RESEARCH AND
TECHNOLOGY.............. $331,328,000  $288,596,000  $278,300,000
4 Basic research.......... 21,231,000 22,000,000 23,000,000
4 Space vehicle systems... 44,193,000 35,000,000 36,000,000
4 Electronics systems..... 25,622,000 32,300,000 36,800,000
4 Human factor systems.... 13,320,000 14,900,000 17,000,000
4 Space power and electric
propulsion systems.... 58,220,000 45,200,000 42,500,000
4 Nuclear rockets......... 57,000,000 58,000,000 53,000,000
4 Chemical propulsion.,... 76,502,000 39,700,000 37,000,000
5 Aeronautics.....ce0enees 35,240,000 41,496,000 33,000,000
6a TRACKING AND DATA
ACQUISITION.....o000ves- $253,236,000 $231,065,000 $279,300,000

siUM 3



BUDGET Fiscal Year Fiscal Year Fiscal Year

ACTIVITY OFFICE/PROGRAM 1965 1966 1967
6c TECHNOLOGY UTILIZATION... $4,750,000 $4,750,000 $4,800,000
TOTAL BUDGET PLAN,..... $4,270,695,000 $4,511,644,000 3$4,246,600,000

*Funds for the procurement of launch vehicles are statistically distributed
to unmanned flight programs (e.g. Physics and Astronomy, Space Vehicle
Systems).

SUM 4
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1967 ESTIMATES

DISTRIBUTION OF RESEARCH AND DEVELOPMENT BUDGET PLAN BY INSTALLATION AND FISCAL YEAR

(In thousands of dollars)

J, F, KennEDY MaANNED MARSHALL GoDDARD PACIFIC LAUNCH AMES ELECTRONICS FLicHT LANGLEY LEWiS SPace NUCLEAR WESTERN
PROGRAM OFFICE TotaL SPACE CENTER, SPACECRAFT SPACE FLIGHT SPACE FLIGHT OPERATIONS WaLLoPs RESEARCH RESEARCH RESEARCH RESEARCH RESEARCH PROPULS 1ON HEADQUARTERS OPERAT | ONS
NASA CENTER CENTER CENTER OFfce STATION CENTER CENTER CENTER CenTER CENTER OfFicE OFFicE
Office of Manned Space Flight
19654cisecncecccvsensana 2,949,019 56,110 1,418,648 1,435,585 389 - - 39 - - 2,400 1,160 - 33,367 917
1966.cevuicncccnceccannen 3,203,996 121,109 1,479,182 1,574,635 425 - - 230 - - 700 - - 25,215 2,500
1967 c0cecnnsccncnsannes 3,022,800 164,505 1,363,400 1,466,295 500 - - 250 - - - - - 25,350 2,500
Office of Space Sclence and
Applications
19654 c0reseccccscscncess 732,362 2,674 2,608 1,462 186,868 99 1,150 34,683 275 10 67,388 199,083 - 107.230 128,832
19660 c.cesecsesacnessnss 783,237 3,327 14,400 10,607 195,404 - 2,830 37,948 650 5 68,217 179,843 - 106,597 163,409
1967 cesercanssacasscanan 661,400 4,019 15,200 495 189,193 - 3,640 31,463 750 15 35,960 147,371 - 93, 146 140,148
Office of Advanced Research and
Technology
1965 csasesaorsnsnsonses 331,328 - 1,512 28,911 8,517 - - 19,391 2,333 7,638 34,953 122,084 45,760 31,648 28,581
1966ccceccecssscacncanns 288,596 250 2,355 17,264 9,678 - - 18,775 6,554 14,919 40,749 69,431 50,218 37,765 20,638
19670 vescessccncnnnnae 278,300 250 3,370 17,496 9,701 - - 21,455 12,460 7,925 41,127 61,603 48,500 31,833 22,640
Office of Tracking and Data
Acquisition
1965 ccecsccsccscosconssne 253,236 - - 2,000 179,252 - 5,100 - - 1,900 2,200 - - 7,015 55,769
1966¢ccecacevocccccccnes 231,065 - - 1,500 155,950 - 5,835 - - 1,880 2,000 - - 10,400 53,500
1967 ceceeccciesasnonasas 279,300 - - 1,500 199,600 - 6,400 - - 2,100 2,100 - - 12,000 55,600
Office of Technology Utilization
and Policy Planning
1965 ccescecscrsenaccenans 4,750 - - - - - - - - - - - - 4,750 -
19660uccicsccsrcesvenses 4,750 - - - - - - - - - - - - 4,750 -
19670 0ceeccesccannsosena 4,800 - - - - - - - - - - - - 4,800 -
Total Budget Plan
1965.0ecserescevsncncans 4,270,695 58,784 1,422,768 1,468,362 375,026 99 6,250 54,113 2,608 9,548 106,941 322,327 45,760 184,010 214,099
1966ceeesssccconoascssse 4,511, 644 124,686 1,495,937 1,604,006 361,457 - 8,665 56,953 7,204 16,804 111,666 249,274 50,218 184,727 240,047
1967 cecevecencscncennnes 4,246,600 168,774 1,381,970 1,485,786 398,994 - 10,040 53,168 13,150 10,040 79,187 208,974 48,500 167,129 220,888

SUM 5




205-834 O - 66 'Fois. p. SUM 4 No. 2)

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1967 ESTIMATES

DISTRIBUTION OF RESEARCH AND DEVELOPMENT BUDGET PLAN BY INSTALLATION AND FISCAL YEAR

{In thousands of dollars)

. J, F. Renneoy MANNED MARSHALL CODDARD Faciric Launch AMES ELECTRONTCS FLIGHT LANGLEY LEWLS Srace NUCLEAR WESTERN
PROGRAM TataL SPACE CENTER, SFACECRAFT SPACE FLIGHT SPACE FLIGHT Crerations WaLLors RESEARCH " ResEarcr RESEARCH Researcn RESEARCH PROPULS1ON HEAOQUARTERS CPERATONS
NASA CENTER CENTER CENTER SrrycE Snnow " CENTER CENTER CENTER CENTER CENTER OFFcE Olrrlcs1
OFFICE OF MANNED SPACE FLIGHT,
TOTAL 1965 2,949,019 56,110 1,418,648 1,435,989 389 - - 39 - - 2,400 1,160 - 33,367 917
1966 3,203,996 121,109 1,479,182 1,574,635 425 - - 230 - - 700 - - 25,215 2,30C
1967 3,022,800 164,505 1,363,400 1,466,295 500 - - 250 - - - - 25,350 2,500
Gemini 19465 308,400 - 388,050 - - - - - - - - - - 350 -
ivo60 226,611 - 226,211 ~ - - - - - - - - - 400 -
1967 4G, 600 - 40,300 - - - - - - - - - - 300 -
Apollo 1965 2,614,619 55,610 1,100,973 1,430,516 389 - - 39 - - 1,200 1,160 - 24,087 645
1966 2,967,385 120,509 1,249,371 1,569,135 425 - - 230 - - 700 - - 24,515 2,500
1967 2,974,200 163,905 1,320,500 1,461,795 500 - - 250 - - - - - 24,750 2,500
Advanced mission studies 1965 26,000 500 9,625 5,473 - - - - - - 1,200 - - 8,930 272
1966 10,000 600 3,600 5,500 - - - - - - - - - 300 -
1967 8,000 600 2,600 4,500 - ~ - - - - - - - 300 -
OFFICE OF SPACE SCIENCE
AND_APPLICATIONS,
TOTAL 1965 732,362 2,674 2,608 1,462 186,868 99 1,150 34,683 275 10 67,388 199,083 - 107,230 128,832
1966 783,237 3,327 14,400 10, 607 195,404 - 2,830 37,948 650 5 68,217 179,843 - 106,597 163,409
1967 661,400 4,019 15,200 495 189,193 - 3,640 31,463 750 15 35,960 147,371 - 93,146 140,148
Physics and astronomy 1965 139,082 - - 755 110, 244 - 1,090 1,557 - 10 2,226 - - 22,866 334
1966 143,500 - - 62 108,498 - 2,550 2,586 - 5 2,272 - - 27,075 452
1967 131,400 - - 25 100,961 - 3,400 2,563 - 15 1,100 - - 22,836 500
Lunar and planetary
exploration 1965 206,027 - 2,608 435 1,267 - - 15,734 - - 50,050 97 - 9,256 126,580
1966 251,337 - 14,400 375 1,164 - - 12,763 - - 53,115 - - 12,913 156,607
1967 197,900 - 15,200 300 1,200 - - 7,000 - - 23,200 - - 14,300 136,700
Sustaining university
program 1965 46,000 - - - - - - - - - - 11 - 45,986 3
1966 46,000 - - - - - - - - - - - - 46,000 -
1967 41,000 - - - - - - - - - - - - 41,000 -
Launch vehicle development 1965 96,500 1,321 - 152 1,557 - - - 100 - 735 91,302 - 1,333 -
1966 55,300 820 - 10,000 250 - - - 200 - 570 42,820 - 640 -
1967 33,700 700 - - - - - - 250 - 600 31,550 - 600 -
Launch vehicle procurement 1965 154,487 1,353 - - 19,496 99 - - - - 13,737 107,673 - 12,129 -
1966 178,700 2,507 - - 18,580 - - - - - 11,600 137,023 - 5,625 3,365
1967 152,000 3,319 - - 22,205 - - - - - 10,400 115,821 - - 235
Bioscience 1965 28,501 - - - ags - 60 17,392 - - - - - 9,145 1,519
1966 24 700 - - - 420 - 100 22,599 - - 30 - 11,214 2,337
1967 35,400 - - - 420 - 100 21,900 - - 30 - - 10,450 2,500
Meteorological satellites 1965 30,991 - - 120 29,505 - - - 175 - 25 - - 766 -
1966 38,900 - - 170 35,400 - 180 - 450 - 630 - - 2.070 -
1967 43,600 - - 17¢ 39,300 - 140 - 500 - 30 - - 2,860 -
Communication and applications
technalons sotilllles 1965 30,774 - - - 24,414 - - - - - 215 - - 5,749 396
1966 32,800 - - - 31,092 - - - - - - = - 1,060 648
1967 26,400 - - - 25,107 - - - - - - - - 1,100 193
SUM 6
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1967 ESTIMATES
DISTRIBUTION OF RESEARCH AND DEVELOPMENT BUDGET PLAN BY INSTALLATION AND FISCAL YEAR

(In thousands of dollars)

J. K, KENNEDY MaNNED MARSHALL GoDDARD PaACiFIC LAUNCH AMES ELECTRONICS FLIGHT LANGLEY LEwIS SPACE NUCLEAR WESTERN
PROGRAM ToTaL SPACE CENTER, SPACECRAFT SPACE FLIGHT SPACE FLIGHT OPERATIONS WaLLOPS RESEARCH RESEARCH RESEARCH RESEARCH RESEARCH PROPUL S IDN HEADQUARTERS DPERATIONS
NASA CENTER CENTER CENTER JFFICE STATION CENTER CENTER CENTER CENTER CENTER OFFI1CE orercel/
OFFICE OF ADVANCED RESEARCH AND
TECHNOLOGY, TOTAL 1965 331,328 - 1,512 28,911 8,517 - - 19,391 2,333 7,638 34,953 122,084 45,760 31,648 28,581
1966 288,596 250 2,355 17,264 9,678 - - 18,775 6,554 14,519 40,749 69.431 50,718 17,7458 20,538
19A7 278 300 250 3,370 17,456 5,701 - - 21,455 12,400 7,925 41,127 61, 603 48,500 31,833 22,640
Basic research 1965 21,231 - - 916 257 - - 1,966 95 3 1,901 2,234 - 7,503 6,356
1966 22,000 - - 815 117 - - 1,910 595 30 2,119 2,731 - 8,627 5,056
1967 23,000 - - 850 120 - - 2,100 1,000 30 2,200 2,800 - 8,500 5,400
Space vehicle systems 1965 44,193 - 629 16,444 1,231 - - 3,354 - 1,825 10,59% 2,408 - 3,474 4,234
1966 35,000 - 435 4,201 1,751 - - 3,076 250 1,010 11,466 3,087 - 6,006 3,718
1967 36,000 - 670 3,096 2,081 - - 3,475 250 1,010 14,282 3,223 - 3,713 4,200
Electronics systems 1965 25,622 - 465 3,685 2,967 - - 3,480 2,178 1,038 6,660 400 - 2,022 2,727
1966 32,300 - 525 4,003 2,975 - - 3,718 5,110 698 7,260 539 - 3,906 3,566
1967 36,800 - 450 4,200 2,960 - - 4,100 10,000 660 7,420 540 - 3,180 3,290
Human factor systems 1965 13,320 - 365 355 - - - 4,233 60 1,750 4,053 232 - 2,172 100
1966 14,900 - 795 310 25 - - 5,224 359 1,500 4,246 125 - 2,216 100
1967 17,000 - 1,100 300 - - - 5,‘830 700 1,250 5,000 - - 2,820 -
Space power and electric
propulsion systems 1965 58,220 - 53 2,415 3,512 - - 191 - - 1,324 43,517 - 1,351 5,857
1966 45,200 - 100 2,010 4,260 - - 110 50 - 846 28,768 - 4,565 4,491
1967 42,500 - 650 1,650 3,990 - - 50 300 - 700 26,065 - 3,045 6,050
Nuclear rockets 1965 57,000 - - 1,375 - - - - - - - 9,846 45,760 13 6
1966 58,000 - - 1,125 - - - - - - - 6,599 50,218 58 -
1967 53,000 - - 900 - - - - - - - 3,550 48,500 50 -
Chemical propulsion 1965 76,502 - - 3,721 550 - - - - - 1,369 49,588 - 11,973 9,301
1966 39,700 250 500 4,800 550 - - 540 - - 2,877 15,205 - 11,271 3,707
1967 37,000 250 500 6,500 550 - - 500 - - 2,900 12,800 - 9,300 3,700
Aeronautics 1965 35,240 - - - - - - 6,167 - 3,022 9,052 13,859 d 3,140 -
1966 41,496 - - - - - - 4,197 190 11,681 11,935 12,377 - 1,116 -
1967 33,000 - - - - - - 5,400 150 4,975 8,625 12,625 - 1,225 -
OFFICE OF TRACKING AND
DATA ACQUISITION 1965 253,236 - - 2,000 179,252 - 5,100 - - 1,900 2,200 - - 7,015 55,769
1966 231,065 - - 1,500 155,950 - 5,835 - - 1,880 2,000 - - 10,400 53,500
1967 279,300 - - 1,500 199,600 - 6,400 - - 2,100 2,100 - - 12,000 55,600
Tracking and data acquisition 1965 253,236 - - 2,000 179,252 - 5,100 - - 1.900 2.200 - - 7,013 35,763
1958 231,883 - - 1,500 155,950 - 5,835 - - 1,880 2,000 - - 10,400 53,500
1967 279,300 - - 1,500 199, 600 - 6,400 - - 2,100 2,100 - - 12,000 55,600
OFFICE OF TECHNOLOGY
UTILIZATION AND POLICY -
PLANNING 1965 4,750 - - - - - - - - - - = - 4,75C -
1966 4,750 - - - - - - - - - - - - 4,750 -
1967 4 _ROO - - - - - - - - - - - 4,800 -
Technology utilization 1965 4,750 - - - - - - - - - - - - 4,750 -
1966 4,750 - - - - hd - - - - - - - 4,750 -
1967 4,800 - - - - - - - - - - - - 4,800 -
TOTAL BUDGET PLAN 1965 4,270,695 58,784 1,422,768 1,468,362 375,026 99 6,250 54,113 2,608 9,548 106,941 322,327 45,760 184,010 214,099
1966 4,511,644 124,686 1,495,937 1,604,006 361,457 - 8,665 56,953 7,204 16,804 111,666 249,274 50,218 184,727 240,047
1967 4,246,600 168,774 1,381,970 1,485,786 398,994 - 10,040 53,168 ‘ls.gLISO 10, 040 79,187 208,974 48,500 167,129 220,888

1/tmount for Western Operations Office includes funds for the Jet Propulsion Laboratory as shown in the Research and Development program justification (Vol. II) SUM 7




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

SUMMARY OF CONSTRUCTION OF FACILITIES BUDGET PLAN AS

FISCAL YEAR 1967 ESTIMATES

RECONCILED TO_FINANCING SCHEDULE

Budget Activity

Manned Space Flight..........
Scientific Investigations

in Space...ees.
Space ApplicationS...ceesscses
Space Technology.eeeeeoeoeses
Alrcraft Technology..ecoeeese
Supporting Activities........

Totel Budget Plan.seseesoss

Financing:

Fiscal Year

Fiscal Year

Fiscal Year

1965 1966 1967

$199,770,096  $21,401,350  $54,378,000

Ceveeeeaeens 8,342,600 7,084,000 6,322,000
21,291,000 13,435,000 11,089,000

3,729,000 682,000 21,011,000

27,974,000 16,984,650 8,700,000

$261,106,696

59,587,000

$101,500,00)

Appropriation..seecececssss $262,880,500 $60,000,000 $101,500,000
Transferred from (78 Stat.
658) -
"Research and develop-
ment' .. veeeecrcconscons 3,545,193 ——- --
Appropriation
(adjusted) cveeeenss 266,425,693 60,000,000 101,500,000
Transferred from (78 Stat.
658) ~ "Research and
Development",....o0uus . 353,800 -—- --
Reprogramming to or from
(~) prior year budget
Plans. . iiiveieneeececennns 5,672,797 -413,000 no
Total financing of
budget plan......e..... $261,106,696 $59,587,000 $101,500,000
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BY BUDGET AC:

WATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1967 ESTIMATES

SUMMARY OF CONSTRUCTION OF FACILITIES BUDGET PLAN

MANNED SPACE FLIGHT sc0esse

John F. Kennedy Space
Center, NASA...ceveens

Manned Spacecraft Center

Marshall Space Flight
Centier.scesescecsecans

Michoud Assembly Facility

Mississippi Test
Facility.seeeeovscoses
Various Locations.......

SCIENTIFIC INVESTIGATIONS
IN:;PA‘:E..'O............

Ames Research Center....
Goddard Space Flight
Center.cecescecees ceses

Jet Propulsion Laboratory

John F. Kennedy Space
Center, NASA....co0ses

Various Locations.......

Wallops Station.........

SPACE APPLICATIONS..... e
SPACE TECHNOLOGY e¢eeosccse
Ames Research Center....

Electronics Research
Centerecissessssseccss

Langley Research Center..

Lewis Research Center...
Various Locations.......

Fiscal Year

Fiscal Year

TIVITY SHOWING LOCATION TOTALS INCLUDED IN EACH ACTIVITY

Fiscal Year

1965 1966 1967
$199,770,096  $21,401,350 $54.378,000
85,044,000 6,895,000 36,497,000
23,907,500 4,180,000 13,800,000
12,454,096 2,309,450 581,000
6,449,500 284,750 700,000
58,891,000 1,910,450 1,700,000
13,024,000 5,821,700 1,100,000
$8,342 600 $7,084,000 $6,322,000
--- 2,749,000 ---
605,000 2,400,000 -—-
3,582,000 -—- 350,000
2,180,800 887,000 1,379,000
275,800 --- 4,388,000
1,699,000 1,048,000 205,000
s - $ —==  $ ---
$21,291,000 $13,435,000  $11,089,000
3,038,000 - ---
10,000,000 5,000,000 10,000,000
2,540,500 7,568,000 1,089,000
770,000 867,000 ---
4,942,500 -— ——
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5. AIRCRAFT TECHNOLOGY.oeese00se

Ames Research Center.......

Langlev Research Center....
Lewis Research Center......

6. SUPPORTING ACTIVITIES..sceees

Goddard Space Flight Center
Johrn F. Kennedy Space
Center, NASA.......
Various LocationS.eeeeessss
Facility Planning and
Designeececerseenns

s 000

ss 0080

TOTAIJ Pmlll.lv.....'.......'......

Fiscal Year

Fiscal Year

Fiscal Year

1965 1966 1967
$3,729,000 $682, 000 $21,011,000
2,630,000 -—- =
1,099,000 682,000 5,011,000
-=- .- 16,000,000
$27.974,000 $16,984,650 _5$8,700,000
1,709,000 -~ 710,000
1,393,000 —-—- -
14,872,000 14,361,000 990,000
10,000,000 2,623,650 7,000,000
§261!106!696 §29!287!000 géOIESOO!Qgg

SUM 3



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1967 ESTIMATES

SUMMARY OF CONSTRUCTION OF FACILITIES BUDGET PLAN BY LOCATION

Ames Research Center.......
Electronics Research Center.....
Goddard Space Flight Center.....
Jet Propulsior. Laboratory.......
John F. Kennecy Space Center,
NASA i oveeoeoseraacasoasosnses
Langley Research Center.........
Lewis Research Center......eece.
Manned Spacecraft Center........
Marshall Space Flight Center....
Michoud Assembly Facility.......
Mississippi Test Facility.......
Various Locations.....
Wallops Staticn..ececveocesercoes
Facility Planning and Design....

* s 000

es 000 s 0 e

Total Plan.iceecsevesesscossons

Fiscal Year

Fiscal Year

Fiscal Year

1965 1966 1967
$5,668,000  $2,749,000 S “--
10,000,000 5,000,000 10,000,000

2,314,000 2,400,000 710,000
3,582,000 .- 350,000
88,617,800 7,782,000 37,876,000
3,639,500 8,250,000 6,100,000
770,000 867,000 16,000,000
23,907,500 4,180,000 13,800,000
12,454,096 2,309,450 581,000
6,449,500 284,750 700,000
58,891,000 1,910,450 1,700,000
33,114,300 20,182,700 6,478,000
1,699,000 1,048,000 205,000
10,000,000 2,623,650 7,000,000

$261,106,696

$59,567,000

$101,500,000

The geographic location of NASA installations is shown on the following page.
Installations fcr which construction projects are requested in the fiscal

year 1967 budget are identified.
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NASA INSTALLATIONS

* L EWIS RESEARCH CENTER

* PLUM BROOK |
AMES RESEARCH STATION (LEWIS)
CENTER
s N. H. * ELECTRONICS RESEARCH
WASH. vT ME, CENTER
MONT. N.DAK.A Loy
ORE.
S. DAK WwWISC ‘;/ Y. MASS. R
IDAHO wyo Q;' ‘\‘\p CONN.
WESTERN TEST RANGE : : € N.J.
(KSC) NEB. IOWA OHIO ? =/ ¥ DEL- *_ GODDARD SPACE
NEV. L §' < FLIGHT CENTER
ca) UTAH| coLo. KAN Mo. = . Ffva
N.C. WALLOPS STATION
* JET PROPULSION TENN.
LABORATORY NM. | ariz. OKLA- Y ARk f -C.
(CONTRACTOR) o ‘j GA NASA HEADQUARTERS
X
TEXAS LA -
s ke * LANGLEY
: RESEARCH CENTER
FLIGHT RESEARCH
CENTER * MANNED * KENNEDY SPACE CENTER

SPACECRAFT CENTER

/
* MICHOUD ASSEMBLY FACILITY /

YL Lol

NUCLEAR ROCKET (A
DEVELOPMENT
STATION (NASA.AEC)

nns

* MARSHALL SPACE
FLIGHT CENTER

\moru}

* Installations for which construction
projects are requested in FY 1967 budget.

|

* MISSISSIPPI TEST FACILITY
{MSFC)



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1967 ESTIMATES

ADMINISTRATIVE OPERATIONS

SUMMARY OF OBLIGATIONS BY INSTALLATION

Fiscal Year

Fiscal Year

Fiscal Year

1965 1966 1967
MANNED SPACE FLIGHT
John F. Kennedy Space Center,

8 $52,416,000 $79,723,000 $98, 108,000
Manned Spacecraft Center...... 91,036,000 87,550,000 98,212,000
Marshall Space Flight Center.. 137,787,000 128,260,000 131,934,000

SPACE SCIENCE AND APPLICATIONS
Goddard Space Flight Center... 92,570,000 64,040,000 71,587,000
Pacific Launch Operations

Office. i iiivivrtnneernnnnes 844,000 -—— .-

Wallops Stationseieescacrasons 10,931,000 9,446,000 10,:.66,000
ADVANCED RIESEARCH AND TECHNOLOGY

Ames Rescarch Center.......... 31,807,000 32,923,000 33,475,000

Electronics Research Center... 3,201,000 6,233,000 15,243,000

Flight Research Center...... - 10,523,000 9,335,000 9,641,000

Langley Research Center....... 58,998,000 63,006,000 62,587,000

Lewis Research Center......... 68,546,000 67,207,000 66,:84,000

Space Nuclear Propulsion

Offilce,veveieesresnnsnsnnons 1,669,000 1,824,000 1,847,000

SUPPORTING ACTIVITIES

NASA HeadquartersS...seseesesas 51,516,000 56,286,000 58,667,000

Western Operations Office..... 22,693,000 5,987,000 6,149,000

TOTAL. v evvveeeecnnnnnss

$634,537,000

“« oo

$611,820,000 $663,%00,000
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1967 ESTIMATES

ADMINISTRATIVE OPERATIONS

NUMBER OF POSITIONS BY INSTALLATION

Fiscal Year Fiscal Year Fiscal Year

1965 1966 1967
MANNED SPACE FLIGHT
John F, Kennedy Space Center,

NASA. . vierevenososoannannna 2,491 2,666 2,796
Manned Spacecraft Center...... 4,431 4,928 4,866
Marshall Space Flight Center.. 7,754 7,486 7,390

SPACE SCIENCE AND APPLICATIONS
Goddard Space Flight Center... 3,782 3,625 3,807
Pacific Launch Qperations
Office..viiuierersccncsnnnnnse 22 -0- -0~
Wallops Station.....oss. ceenns 555 530 530
ADVANCED RESEARCH AND TECHNOLOGY
Ames Research Center.......... 2,270 2,240 2,211
Electronics Research Center... 250 550 1.,000
Flight Research Center........ 669 618 610
Langley Research Center....... 4,374 4,304 4,249
Lewis Research Center......... 4,917 4,842 4,779
Space Nuclear Propulsion
Office...oivvws sreseane ceean 117 117 115
SUPPORTING OPERATIONS
NASA Headquarters....c.e.osoeeses 2,263 2,227 2,200
Western Operations Office..... 405 391 __ 386
TOTAL.eveeveensn cesencesens 34,300 34,524 34,939

UM 2
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL. YEAR 1967 ESTTMATES

ADMINISTRATIVE OPERATIONS

DISTRIBUTION OF BUDGET PLAN BY OBJECT

CLASSIFICATION BY INSTALLATION

{In dollars)

J.F, Kennedy Manned Marshall Goddard Pacific Launch Ames Electronics Flight Langley Lewis Space Nuclear Western
Object Classification Total Space Center, Spacecraft Space Flight Space Flight Operations Wallops Research Research Research Research Research Propulsion Operations Headquarters
—NASA Center Center Center Office Station Center Center Center Center Center Office Office
FISCAL YEAR 1365
Personnel compensation 332,722,000 20,107,000 46,076,000 79,345,000 37,512,000 213,000 4,437,000 21,027,000 1,362,000 6,105,000 39,355,000 46,439,000 1,318,000 4,115,000 25,311,000
Personnel benefits 23,713,000 1,355,000 3,154,000 5,528,000 2,671,000 15,000 305,000 1,549,000 100,000 441,000 2,880,000 3,373,000 94,000 289,000 1,959,000
Travel & transp of pers 20,427,000 2,441,000 4,630,000 3,722,000 2,553,000 38,000 166,000 643,000 118,000 221,000 1,430,000 1,469,000 199,000 247,000 2,550,000
Transpertation of things %,543,000 212,000 284,000 372,0CC 1,102,C0CC G, G50 113,508 23,000 28,000 20,000 373,000 303,00U 4,000 8,000 341,000
Rents, communications,
and utilities 46,426,000 3,964,000 /5,316,000 10,854,000 7,245,000 41,000 625,000 4,575,000 340,000 393,000 4,984,000 3,839,000 - 349,000 1,899,000
Printing and reproduction 4,174,000 216,000 614,000 1,025,000 398,000 6,000 32,000 27,000 13,000 23,000 175,000 50,000 .- 15,000 1,580,000
Other services 74,310,000 14,970,000 11,427,000 18,610,000 5,092,000 42,000 1,001,000 1,611,000 316,000 1,467,000 2,699,000 3,862,000 37,000 522,000 12,654,000
Services of other agencieq 10,735,000 3,163,000 743,000 2,542,000 399,000 164,000 77,000 137,000 464,000 37,000 63,000 139,000 17,000 12,000 2,778,000
Supplies and materials 24,553,000 3,534,000 4,282,000 5,820,000 1,927,000 91,000 1,450,000 1,296,000 64,000 422,000 2,681,000 2,435,000 .- 51,000 500,000
Equipment 86,370,000 799,000 10,694,000 8,744,000 32,840,000 44,000 2,207,000 608,000 396,000 1,293,000 3,401,000 6,323,000 - 17,085,000 1,936,000
Lands and structures 6,539,000 938,000 1,235,000 1,212,000 771,000 184,000 518,000 311,000 -—- 101,000 957,000 312,000 .- w-- -—-
Insurance claims and
indemnities 27,000 10,000 1,000 6,000 -—- - --- —— - - —— 2,000 - - 8,000
Totals FS&.SW.OOO 52,416,000 91,036,000 137,787,000 92,570,000 844,000 10,931,000 31,807,000 3,201,000 10,523,000 58,998,000 68,546,000 1,669,000 22,693,000 51,516,000
FISCAL YEAR 1966
Personnel compensation 355,511,000 28,546,000 49,917,000 80,206,000 38,455,000 m—— 4,692,000 21,935,000 3,389,000 6,312,000 41,036,000 47,993,000 1,460,000 4,289,000 27,281,000
Personnel benefits 25,299,000 1,930,000 3,368,000 5,558,000 2,737,000 -—- 333,000 1,584,000 262,000 453,000 2,993,000 3,499,000 106,000 309,000 2,167,000
Travel & transp of pers 20,841,000 2,080,000 4,874,000 3,769,000 2,636,000 - 185,000 676,000 302,000 222,000 1,503,000 1,470,000 200,000 282,000 2,642,000
Transportation of things 4,689,000 862,000 893,000 366,000 1,264,000 --- 153,000 25,000 70,000 40,000 370,000 303,000 3,000 45,000 295,000
Rents, communications,
and utilities 49,795,000 5,565,000 9,068,000 9,255,000 8,000,000 - 430,000 4,733,000 688,000 317,000 5,607,000 3,389,000 - 402,000 2,341,000
Printing and reproduction 4,615,000 339,000 700,000 1,038,000 240,000 - 35,000 27,000 25,000 20,000 201,000 50,000 - 15,000 1,925,000
Other services 94,231,000 28,315,000 13,199,000 19,106,000 7,102,000 --- 1,390,000 1,537,000 610,000 911,000 2,807,000 3,654,000 38,000 514,000 15,048,000
Services of other agencied 13,353,000 6,761,000 612,000 2,632,000 188,000 - 53,000 140,000 258,000 4,000 63,000 139,000 17,000 14,000 2,472,000
Supplies and materials 21,156,000 3,550,000 2,918,000 4,322,000 1,928,000 --- 1,250,000 1,148,000 229,000 475,000 2,700,000 2,028,000 - 53,000 555,000
Equipment 16,998,000 818,000 800,000 1,000,000 1,040,000 --- 480,000 730,000 400,000 480,000 5,256,000 4,380,000 --- 64,000 1,550,000
Lands and structures 5,300,000 947,000 1,200,000 1,000,000 450,000 --- 445,000 388,000 - 100,000 470,000 300,000 -—— - ---
Insurance claims and
indemnities 32,000 10,000 1,000 8,000 === === - - -—— 1,000 - 2,000 -—-- - 10,000
Totals 11,820,000 79,723,000 87,550,000 128,260,000 64,040,000 etd 9,446,000 32,923 000 6,233,000 9,335,000 63,006,000 67,207,000 1,824,000 5,987,000 56,286,000
FISCAL YEAR 1967
Personnel compensation 575,354,000 30,777,000 54,866,000 80,271,000 41,563,000 - 4,865,000 22,572,000 9,012,000 6,510,000 41,999,000 49,064,000 1,483,000 4,426,000 27,946,000
Personnel benefits 27,090,000 2,068,000 3,824,000 5,660,000 2,974,000 --- 345,000 1,629,000 687,000 481,000 3,043,000 3,581,000 108,000 317,000 2,373,000
Travel & transp of pers 21,279,000 2,173,000 5,261,000 3,724,000 2,633,000 --- 185,000 670,000 347,000 220,000 1,489,000 1,455,000 198,000 282,000 2,662,000
Transportation of things 5,048,000 1,127,000 884,000 366,000 1,325,000 - 124,000 25,000 136,000 40,000 370,000 303,000 3,000 50,000 295,000
Rents, communications, and
utilities 56,417,000 7,066,000 9,460,000 1U, 213,000 Y, /21,000 -~ 442,000 5,133,000 1,836,000 270,000 6,035,000 3,449,000 —-- 402,000 2,390,000
Printing and reproduction 4,916,000 461,000 700,000 1,038,000 250,000 --- 35,000 27,000 44,000 20,000 201,000 50,000 --- 15,000 2,075,000
Other services 112,317,000 36,756,000 16,804,000 20,429,000 8,360,000 - 1,729,000 1,706,000 1,990,000 989,000 3,319,000 3,656,000 38,000 517,000 16,024,000
Services of other agencieq 15,221,000 8,146,000 615,000 2,628,000 170,000 -—- 65,000 150, 000 359,000 4,000 63,000 139,000 17,000 58,000 2,807,000
Supplies and materials 26,122,000 6,594,000 3,350,000 5,397,000 1,929,000 -— 1,451,000 1,100,000 412,000 506,000 2,720,000 2,055,000 --- 53,000 555,000
Equipment 14,696,000 1,970,000 1,147,000 1,000,000 2,312,000 --- 480,000 280,000 320,000 500,000 2,878,000 2,230,000 --- 29,000 1,550,000
Land and structures 5,408,000 960,000 1,300,000 1,200,000 450,000 - 445,000 183,000 --- 100, 000 470,000 300,000 -—-- --- .-
Insurance claims and
indemnities 32,000 10,000 1,000 8,000 == == === - .- 1,000 .- 2,000 --- --- 10,000
Totals 63,900,000 98,108,000 98,212,000 131,934,000 71,687,000 - 10,166,000 33,475,000 15,143,000 9,641,000 62,587,000 66,284,000 1,847,000 6,149,000  58,667,0
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NATIORAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1967 ESTIMATES

COMPUTATION OF PERSONNEL COSTS BY INSTALLATION AND FISCAL YEAR

(In thousande of dollars)

J, F. Kenneoy MaANNED MARSHALL G ooDARD PaciFic LauncH AMES ELECTRONICS FLiGHT LANGLEY LEWIS SPACE NUCLEAR WESTERN
FISCAL YEAR 1965 ACTUAL TaraL $PAGE CENTER, SPACECRAFY SPACE FLIGHT SPACE FLIGHT OPERAT| ONS WALLOPS RESEARCH RESEARCH RESEARCH RESEARCH RESEARCH PROPULS | ON HEADOUARTERS OPERAT tONS
NASA CENTER CENTER CENTER OFFICE STATION CENTER CENTER CENTER CENTER CENTER CFFiCE OFFICE
Personnel Compensation:
Permanent positions $325,818 $24,069 $41,391 $73,635 $37,965 $204 $3,862  $21,093 $2,593 $5,689 $38,587 §45,017 $1,410 $26,308 53,985
Pay above the stated annual rate 1,271 92 159 280 146 1 38 80 10 22 %8 173 3 101 15
Lapses {deduct) -16.039 -5 R4Q -1i87 1,203 -2,i00 =14 -112 -638 ~1,301 =71 -876 -859 ~115 -2.464 =170
Net cost of permanent pasitions 311,050 18,31z 41,363 72,632 36,011 191 3,788 20,535 1,302 5,640 37,859 44,331 1,309 23,945 3,830
Other personnel compensation 22,218 1,795 4,713 6,714 2,046 _22 649 492 60 465 1,496 2,108 1,366 285
Total personnel compensation $333,268 $20,107 $46,076 $79,346 $38,057 $213 $4,437 $21,027 $1,362 $6,105 $39,355 $46,439 $1,318 $25,311 $4,115
Reimbursable 546 ~—-- —— 1 545 -——- --- -—-- - - ~-- --- - ———- -
NASA funded 332,722 20,107 46,076 79,345 37,512 213 4,437 21,027 1,362 6,105 39,355 46,439 1,318 25,311 4,115
Total personnel benefits $23,758 $1,355 $3,154 $5,528 $2,716 $15 $305 $1,549 $100 $441 $2,880 $3,373 594 $1,959 $289
Reimbursable 45 --- -—- -——- 45 --- ——— - - om- - - - - -
NASA funded 23,713 1,355 3,154 5,528 2,671 15 305 1,549 100 441 2,880 3,373 94 1,959 289
Total personnel costs $357,026 $21,462 549,230 $84,874 $40,773 $228 $4,742 522,576 $1,462 $6,546 $42,235 $49,812 $1,412 $27,270 $4,404
Reimbursable 591 ——— ——— 1 590 . . .= .- ——- - -— ——— [ ——-
NASA funded 356,435 21,462 49,230 84,873 40,183 228 4,742 22,576 1,462 6,546 42,235 49,812 1,412 27,270 4,404
FISCAL YEAR 1966 ESTIMATED
WPersom\el Compensation:
Permanent positions $353,072 $27,808 $50,226 $76,173 $38,559 - $4,211  $22,299 $5,919 $5,979 $40,491 $47,854 $1,510 $27,849 $4,193
Pay above the stated annual rate 1,355 107 193 293 148 === 16 84 23 23 156 184 5 107 16
Lapses (deduct) -20,755 -1,909 =5,793 -2,129 -1,408 === -106 =997 -2,678 -229 -1,148 -1,900 -64 ~2,165 -228
Net cost of permanent positions 333,672 26,006 44,626 74,337 37,299 - 4,121 21,386 3,264 5,773 39,499 46,138 1,451 25,791 3,981
Other personnel compenaation 22,471 2,540 5,291 5,869 1,788 == 571 549 125 539 1,537 1,855 9 1,490 308
h‘otal personnel compensation $356,143 $28,546 $49,917 $80,206 $39,087 el $4,692  $21,935 $3,389 $6,312 $41,036 $47,993 $1,460 $27,281 $4,289
Reimbursable 632 ——- - . 632 P JE— ——- — —ee —— P ——— ——- .
NASA funded 355,511 28,546 49,917 80,206 38,455 - 4,692 21,935 3,389 6,312 41,036 47,993 1,460 27,281 4,289
[Total personnel benefits $25,346 $1,930 $3,368 $5,558 $2,784 faded $333 $1,584 $262 $453 $2,993 $3,499 $106 $2,167 $309
Reimbursable 47 - -— —— 47 --- - - - —-- --- - - --- -
NASA funded 25,299 1,930 3,368 5,558 2,737 === 333 1,584 262 453 2,993 3,499 106 2,167 309
[Total persgsonnel costs $381,489 $30,476 $53,285 $85,764 $41,871 === $5,025  $23,519 $3,651 $6,765 $44,029 $51,492 $1,566 $29,448 $4,598
Reimbursable 679 - -— - 679 ==~ ——- -—- --- -—- --- - - --- ---
NASA funded 380,810 30,476 53,285 85,764 41,192 - 5,025 23,519 3,651 6,765 44,029 51,492 1,566 29,448 4,598
FISCAL YEAR 1967 ESTIMATED
Personnel Compensation:
rs t pusitions $3064,599 $29,897 $50,790 $76,720 $41,163 -~ $4,315  $22,435 $10,604 56,009 340,627 $48,371 $1,501 $27,945 $4,221
Pay above the stated annual rate 1,396 108 196 296 158 --- 17 86 40 23 156 186 5 107 16
Lapses (deduct) =10, 644 -1,703 -453 -1,747 -1,100 o= =47 =519 -1,835 -24 -133 =1,399 =32 -1,538 -111
Net cost of permanent positions 355,351 28,302 50,533 75,269 40,221 .- 4,285 22,002 8,809 6,008 40,650 47,158 1,474 26,514 4,126
Other personnel compensation 20,568 _2,475 4,333 5,002 1,907 === 580 570 203 502 1,343 _1,908% S 1,432 300
Total personnel compensation $375,919 $30,777 $54,866 $80,271 §42.19R == §4,9¢88 M 35,01z $6,510 $41,999 $49,064 $1,483 27,946 4,426
Redzmbursstlc 965 - --- o= 565 - =--- --- - -- - - - --- “--
NASA funded 375,354 30,777 54,866 80,271 41,563 - 4,865 22,572 9,012 6,510 41,999 49,064 1,483 27,946 4,426
Total personnel benefits $27,132 $2,068 $3,824 $5,660 $3,016 o $345 1,629 $687 5481 $3,043 3,581 $108 32,373 $317
Reimbursable 42 m=- = -=- 42 - - =-- - == === - s - bt
NASA funded 27,090 2,068 3,824 5,660 2,974 --- 345 1,62 687 481 3,043 3,581 108 2,373 317
Total personnel costs $403,051 $32,845 $58,690 $85,931 49,144 et $5,210 524,201 9,699 6,991 45,042 52,645 1,591 30,319 4,743
Reimbursable 607 - -—- === 607 -=- on= o= bt = = == = - -
NASA funded 402,444 32,845 58,690 85,931 44,537 - 5,210 24,201 9,699 6,991 45,042 52,645 1,591 30,319 4,743

SUM 4
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1967 ESTIMATES

DISTRIBUTION OF PERSONNEL POSITIONS BY INSTALLATION AND FISCAL YEAR

3. T, Renneov MANNED MarsmaLL "TOODARD PacIFIc Launch AMES ELECTRONICS TLieAT o LANGLEY Lewrs "SFACE NUCLEAR WESTERN
FISCAL YEAR 1965 ACTUAL Tota 8Pace CEWTER, SPACECRAFT SPACE FLIGHT Space FLicHt OPERATIONS WaiLLops RESEARCH RESEMRCH RESEARCH RESEARCH RESEsRCH FROPULS1ON HEADQUARTERS OPERAT | ONS
NASA NASA CENTER CENTER CENTER OFFICE SYATION CENTER CENTER CENTER CENTER CENTER CFF I CE OFF{CE
TOTAL EXCEPTED POSTTIONS2/ 439 16 36 49 36 - 2 26 10 6 3 30 2 19 4
General Schedule Positions: - - - - - -
Gs-16 259 14 20 57 29 - 1 20 - 4 25 23 5 60 1
GS~15 1,756 87 211 409 209 1 4 105 27 15 135 146 18 376 13
Gs-14 2,824 204 385 692 389 4 10 154 43 27 236 310 24 300 46
GS-13 4,020 340 639 990 566 1 23 205 34 51 327 582 26 178 58
GS-12 4,080 534 635 1,069 512 5 32 169 21 56 363 504 3 91 86
Gs~11 3,653 324 600 861 501 1 40 165 10 70 486 461 3 86 43
Gs-10 58 1 - 2 - - 24 6 - - - 18 - 8 1
Gs-9 2,449 20¢ 381 355 391 - 49 1cs i 41 445 308 - 81 9
ce-8 56 3 2 4 11 - 12 - - - 2 21 - 40 1
Gs-7 1,552 135 304 300 165 - 36 94 i3 21 181 138 1 160 4
G5-6 693 56 57 70 80 1 7 35 2 13 73 57 7 221 14
GS-5 1,776 160 263 361 219 1 41 124 14 19 178 139 13 183 61
GS-4 1,677 136 240 458 182 3 30 115 45 19 145 179 7 80 38
GS-3 1,141 95 166 316 124 - 22 55 11 9 112 143 6 75 7
GS-2 195 5 32 83 22 - 9 4 - 2 6 20 2 10 -
GS-1 28 - 25 1 - - - - - - - - - 2 -
TOTAL GENERAL SCHEDULE POSITIONS 26,257 2,300 3,960 6,032 3,400 19 340 1,416 234 347 2,714 3,047 115 1,951 382
TOTAL WAGE BOARD POSTTTONS 6,504 112 241 1,429 268 - _1_22 768 ~ 252 1,499 1,738 - 21 -
TOTAL PERMANENT POSITIONS 33,200 2,428 4,237 7,510 3,704 19 518 2,210 244 605 4,244 4,815 117 2,163 386
OTHER TEMPORARY POSITIONS 1,100 63 194 244 103 3 _12 60 ] _64 130 102 = 100 _19
GRAND TOTAL POSITIONS - FY 1965 34,300 2,491 4,431 7,754 3,807 22 530 2,270 250 669 4,374 4,917 117 2,263 405
FISCAL YEAR 1966 ESTIMATED
TOTAL EXCEPTED POSTTIONS2/ 439 Y] 36 49 35 : 2 26 10 3 31 30 2 i A
General Schedule Positions:
GS-16 293 16 29 61 30 - 1 20 10 3 25 26 6 65 1
Gs-15 1,776 85 211 360 205 - 4 120 46 20 156 155 25 377 12
GS-14 2,879 213 404 761 376 - 10 139 73 23 215 301 17 300 47
Gs-13 4,567 447 785 1,012 553 - 38 235 79 64 397 672 27 202 56
GS~12 4,370 602 788 1,020 507 - 36 212 44 58 379 513 3 114 94
Gs-11 3,925 350 759 806 491 - 44 186 70 65 508 508 1 95 42
GS-10 51 1 - 2 - - 13 6 - - - 21 - 8 -
GS-9 2,391 200 514 340 384 - 51 110 64 39 400 203 - 81 5
GS-8 92 3 2 3 11 - 5 - - - 2 23 - 42 1
GS~7 1,382 102 233 275 145 - 36 90 34 25 151 125 2 159 5
GS~6 707 61 60 59 74 - 17 35 4 14 73 64 6 224 16
GS-5 1,824 170 305 355 184 - 55 125 34 16 179 142 13 185 61
GS-4 1,569 132 248 393 169 - 47 108 59 20 139 149 7 59 39
GS-3 1,039 101 168 313 106 - 15 54 23 2 80 133 6 35 3
GS-2 237 15 49 107 39 - - 1 - 4 - 15 2 5 -
GS-1 44 - = 42 - et — - - - - - - 2 _z
TOTAL GENERAL SCHEDULE POSITIONS 27,146 2,498 4,555 5,909 3,274 - 372 1,44 540 353 2,704 3,05 115 1,953 382
TOTAL WAGE BOARD POSTTIONS 6,339 105 218 1,359 __26_8 - _lil_o _1_5_3 - Ef‘_é _1,_102 1,730 _- 18 _-
TOTAL PERMANENT POSITIONS 33,924 2,620 4,809 7,317 3,577 - 518 2,220 550 604 4,234 4,810 117 2,162 386
OTHER TEMPORARY POSITIONS 600 46 119 169 48 = A2 20 - _14 70 32 - 65 _5
GRAND TOTAL POSTTIONS - FY 1966 34,524 2,666 4,928 7,486 3,625 - 530 2,240 550 618 4,304 4,842 117 2,227 391
FISCAL YEAR 1967 ESTIMATED
TOTAL EXCEPTED POSTTIONS?’ 439 BY; 36 49 35 - 2 25 is b s 30 2 191 4
e sl 5¢ ule Pousitions:
GS-16 293 16 29 61 30 - 1 20 10 3 25 26 6 65 1
GS-15 1,932 88 219 373 227 - 6 130 77 21 180 175 25 399 12
Gs-14 3,158 225 425 801 417 - 13 190 126 22 234 320 17 321 47
GS-13 4,607 472 785 1,000 577 - 38 230 137 63 397 646 26 182 54
GS-12 4,501 662 800 1,012 543 - 37 183 116 58 381 528 3 84 s
GS-11 3,939 367 754 7 537 - LA 180 97 71 506 497 - 75 40
G5-10 50 1 - 2 - - 13 5 - - - 21 - e
GS-9 2,300 226 474 21 a8 - 4> 95 88 36 393 153 - 81 S
GS-8 92 3 2 3 11 - 5 - - - 2 23 - 42 1
GS-7 1,378 109 179 265 154 - 36 90 97 16 144 122 2 159 S
GS-6 722 67 62 54 70 - 17 33 22 14 73 64 6 224 16
GS-5 1,780 123 310 365 191 - 55 118 61 16 139 144 13 183 60
GS-4 1,548 139 257 328 174 - 47 116 123 20 109 130 7 59 39
GS5-3 1,087 105 159 351 108 - 15 53 3¢ 2 77 i35 8 35 3
GS-2 233 26 40 99 39 - - 5 - 4 - 15 - 5 -
Gs-1 28 - - 26 - - - - - - - - _- 2 -
TOTAL GENERAL SCHEDULE POSITIONS 27,648 2,629 4,495 5,826 3,467 - 372 1,648 990 346 2,660 2,999 11 1,926 377
TOTAL WAGE BOARD POSITIONS 6,252 104 216 1,346 _ 257 - _las Y - 244 1,488 1,718 _- __18 -
TOTAL PERMANENT POSITIONS 34,339 2,750 4,747 7,221 3,759 - 518 2,191 1,000 596 4,179 4,747 115 2,135 381
OTHER TEMPORARY POSITIONS 600 46 119 169 48 - 12 20 - 14 70 32 - 65 5
GRAND TOTAL POSITIONS - FY 1967 34,939 2,796 4,866 7,390 3,807 - 530 2,211 1,000 610 4,249 4,779 115 2,200 386

a/Total Excepted Positions include two (2) Special Ungraded and twelve (12) P. L. 313 positions.
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NATTONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1967 ESTIMATES

ADMINISTRATIVE OPERATIONS

ANALYSIS OF REQUIREMENTS FOR PASSENGER-CARRYING MOTOR VEHICLES

The appropriation language provides for the acquisition of 31 passenger
motor vehicles, of which 15 are for augmentation to the fiscal year 1966
ending inventory and 16 are for replacement. All vehicles scheduled for re-
placement meet, or will meet, the criteria established by the General Ser-
vices Administrazion for replacement of vehicles due either to age, mileage,
annual maintenance costs, or a combination of these factors.

A sumnary analysis of the planned acquisitions by class of vehicle in
fiscal year 1957 is as follows:

Medium Other Station
Total Sedans Sedans Wagons  Ambulances 3Buses

On hand July 1, 1966.. 179 1 Lo 11k 11 ol
Acquisitions:
a. By purchasz..... 20 - 3 17 - -
b. By transfefy.... 11 - 2 b 2 3
SUDLOLAL. e v eennnn . 31 - 5 21 2 3
(For replacement)... (16) (-) (2) (1) (-) )
(Disposed - not
replaced)... ..... . _S:l S:l S:l _i:l i:l_ _;:z
On hand June 30, 1967. 194 1 L5 121 13 Lh

1/ During fiscal year 1966 the Research Range at Fort Churchill, Canala,
was transferred from the Department of Defense to the National Aeronau-
tics and Space Administration because NASA was the principle user >f the
facility. Involved in this transfer are 11 vehicles which will augment
the NASA passenger-carrying motor vehicle fleet.
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RESEARCH AND DEVELOPMENT

FISCAL YEAR 1967 ESTIMATES

OFFICE OF SPACE SCIENCE AND APPLICATIONS RHYSICS AND ASTRONOMY PROGRAM
PROGRAM OBJECTIVES AND JUSTIFICAITON:

The objective of the Physics and Astronomy program is to increase our
knowledge of the space environment of the .earth, the sun and its relation-
ship to the esrth and the interplanetary medium, and the fundamental physical
nature of the universe, In order to achieve this objective, research pro-
grams have been undertaken to intensively study the upper atmosphere, the
ionosphere, the earth's magnetosphere, the region beyond the boundaries of
the magnetosphere, solar radiation and the solar wind and their interactions
with these regions, cosmic rays from beyond the solar system, radiation from
stars and other celestial bodies in areas of the spectrum which cannot be
observed from the earth's surface, and the geodetic figure of the earth.

While the objective of the program has been divided into three majorxr
areas, they are by no means independent of each other. Knowledge gained in
one area contributes to the understanding of the others, Many studies con-
tribute direct:ly to knowledge in all three areas. The practical applications
of the knowledge gained in this program can be clearly demonstrated in terms
of support for other national programs such as meteorology, communications,
manned space flight, and cartography. However, the program is primarily
intended to be a basic research program dedicated to the expansion of human
knowledge, As such, it is integrated with the programs of educational and
scientific research institutions throughout the United States and in many
foreign countries. Substantial efforts are made to insure that the results
of the reseaxch are made generally available on a basis that will make the
knowledge most useful to facilitate future advancements in technology,
scientific research, and education.

SUMMARY OF RIZSOURCES REQUIREMENTS :
1965 1966 1967
Supporting research and
technology/Advanced studies.. $21,057,000 $23,800,000 $22,900,000
Solar observatories............ 16,597,000 24,500,000 11,900,000
Astronomical observatories..... 32,644,000 24,600,000 29,200,000
Geophysical observatories...... 30,352,000 28,600,000 23,400,000
EXPlOrersS...oovviernivnnnnnnsas 21,565,000 21,400,000 23,000,000
Sounding rockets............... 16,867,000 18,500,000 19,000,000
Data analysis.........c.vvvuunn. == 2,100,000 2,000,000
Total.. .o viiiiiiiiianeanns 082,00 $143,500,000 00,0
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Distribution of Program Amount by Installation:

Marshall Space Flight Center..
Goddard Space Flight Center...
Jet Propulsion Laboratory.....
Wallops Station...............
Ames Research Center..........
Flight Research Center........
Langley Research Center.......
NASA Headquarters.............

BASIS OF FUND REQUIREMENTS :

supporting Research apnd Technoloey/Advanced Studjes

Particles and fields............
Ionospheres and radio physics...
Interplanetary dust and
cometary physicsS..........00..
Solar physics...........covn.
Astronomy and geodesy...........
Spacecraft technology...........
Interdisciplinary space science.

1965 1966 1267
$755,000 $62,000 $25,000
110,244,000 108,498,000 100,951,000
334,000 452,000 510,000
1,090,000 2,550,000 3,400,000
1,557,000 2,586,000 2,553,000
10,000 5,000 15,000
2,226,000 2,272,000 1,120,000
22,866,000 27,075,000 22,836,000

1965 1966 1967
$6,714,000  $6,900,000  $6,900,000
988,000 1,300,000 1,300,000
833,000 1,200,000 1,200,000
2,382,000 2,800,000 2,800,000
2,926,000 3,300,000 3,300,000
300,000 350,000 350,000
2,179,000 2,850,000 2,850,000
450,000 1,200,000 1,000,000
4,285,000 3,900,000 _ 3,700,000
$21,057,000  $23,800,000 $22,900,000

The object:ives of the Supporting Research and Technology program are to
provide a sound theoretical base for the flight programs; to initiate devel-
opment of iastrumentation for future experiments; to provide laboratory data
as a basis for evaluation of flight data; to conduct ground based balloon
and aircraft observations for correlation with flight program results; and
to provide scientific experiments and scientific support for the manned space

flight program,

Particles and Fields

Work in this area concerns the development of new instruments for measuring

the direction, magnitude and time variations of magnetic fields and for meas-

uring the energy, direction and mass of charged particles.

It also consists

of theoretical research and ground and balloon-borne observations which will
aid in the interpretation of space measurements.
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Ionospheres and Radio Physics

Ionospheres and radio physics involves ground-based observations, theoret-

ical studies and instrument development relating to the ionized regions of
the atmospheres of the earth and other planets and of interplanetary space.

Interplanetary Dust and Cometary Physics

Interplanetary dust and cometary physics involves the study of extra-
terrestrial particulate matter; its behavior, structure, composition, and
origins; and its significance in providing information on the physical
properties of the solar system and the galaxy.

Solar Physics

Solar physics involves ground, aircraft, and balloon-borme observations;
theoretical studies; and instrumentation development related to orbital
observations of the sun.

Astronomy and Geodesy

Astronomical research and technology efforts include theoretical studies
of stellar astrophysics; laboratory spectroscopy; research on optical mate-
rials; advanced development of instruments; and ground-based balloon and
aircraft observations. Work is also being done leading to the development
of extremely precise gyroscopes which could be used in a zero G satellite
for tests of Einstein's Theory of Relativity. Theoretical studies in
celestial mechanics and geodesy are also included.

Spacecraft Technology

Studies of materials and techniques suitable for future interplanetary
spacecraft, which would make close approaches to the sun or operate at
great distances from the earth, are being conducted. In addition, work is
being initiated in improved electronic and power supply components for
explorer satellites.

Interdisciplinary Space Science

This area provides for support of the Space Science Board and for research

fellowships administered by the National Academy of Science, which provide
an opportunity for selected fellows to work with scientists at the Goddard
Space Flight Center in theoretical and laboratory research.

Advanced Studies
Studies to establish the concepts, characteristics and feasibility of
future earth orbital and interplanetary missions are funded in this area.

Earth orbital mission studies include feasibility studies of small modular
scientific satellites which could be assembled with comparatively short
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leadtimes to meet a variety of scientific mission objectives, as well as for
specialized explorers to conduct experiments requiring unique spacecraft
designs. Alsc included are studies aimed at defining the role of man in
astronomical cbservations from space and in defining systems concepts for
carrying out these observations,

Interplanetary mission studies include the development of a concept and
preliminary design of a Galactic Pioneer capable of extending interplanetary
exploration out beyond the orbit of the planet Jupiter, Also included are
studies leading to the development of small probes capable of transmitting
signals and a limited amount of data back to earth from distances as close
as 0.4 AU to the sun. Studies of scientific payloads for these small probes
include solar corona studies, interplanetary plasma studies, and comet
simulation studies.

Manned Space Science

Manned Space Science includes the planning, design and development of
scientific investigations; procedures and equipment for manned orbital space
experiments, analysis of data collected from these experiments; and support-
ing activities including the selected scientific training of astronauts.
Studies in the fields of solar physics, ionospheres, astronomy, relativity,
gravity, and interplanetary particles and fields are among the scientific
investigations bteing developed for Gemini and Apollo missions,

Applied research on the space environment is undertaken to meet specific
needs for infcrmation on space phenomena in the design and development of
safe and relisble manned space flight systems. Environmental data is
supplied for the Apollo program, including information regarding solar
flares and the resulting solar proton radiation, other space radiationm,
meteoroids, and micrometeoroids. Theoretical and laboratory studies are
conducted to evaluate the potential hazard which these space phenomena may
present to manned space flight. Fiscal year 1967 funds will be utilized
to continue work begun in prior years,

Solar Qbs at

1965 1966 1967
Orbiting Solar Observatory (0SO):
Spacecraft........... .. $4,814,000 $6,013,000 $6,800,000
Experiments.........coecvvunnnnn. 4,383,000 3,687,000 5,120,000
Subtotal CSO...........ccvunnn $9,197,000 $9,700,000 $11,900,000
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1965 1966 1967

Advanced Orbiting Solar
Observatory (A0SO):

Spacecraft.........c.o0iiunuann ... $5,831,000 $10,497,000 ---
Experiments........ocvvennnnonn. 1,569,000 3,324,000 ---
Ground operations............... - 979,000 -
Subtotal A0SO........c.ocvvunen $7,400,000 $14,800,000 -
Total 0SO and AOSO............ $16,597,000 $24,500,000 $11,900,000

Delta (Launch Vehicle
Procurement Program)............ 000 ($1.,000,000) ($1,700,000)

Total (including Launch
Vehicles) ($17,358,000) ($25,500,000) g$13,§00,0002

The objective of the Solar Observatory program is to promote advancement
in the study of solar physics through the use of current space techniques.
These techniques permit expansion of scientific solar research by eliminating
the atmospheric distortions which are normally prevalent with ground-based
observations. Accordingly, freedom from atmospherically scattered light is
obtained and many more decades of the electromagnetic spectrum can be
observed., The solar observatories are designed to provide a thorough in-
vestigation cof the sun, the rapid changes, as well as the long-term changes
in solar radiation during a solar cycle and to probe into the underlying
causes of these changes by analyzing regions of activity. The Orbiting
Solar Observatories operated during the period of minimum solar activity
with the flight of 0S50 I and 0SO II in 1962 and 1965 respectively. Contin-
uous program effort will be pursued with O0SO into the period of maximum
solar activity in 1968-69.

Orbiting Solar Observatories are stabilized platforms capable of pointing
scientific instrumentation to an accuracy of greater than 1 arc minute at
the center of the solar disc in order to study the solar ultraviolet light,
gamma rays anc X-rays, which are absorbed in the earth's atmosphere. Orbiting
Solar Observatories are scheduled to be launched between 1965 and 1969 at
approximately nine month intervals, This will give reasonable assurance of
continuous coverage of solar phenomena as the sun reaches the period of
maximum activity.

The first solar observatory, 0S0-I, was launched on March 7, 1962, and
provided over 2,000 hours of observation of the solar spectrum in the ultra-
violet and X-ray regions. Orbiting Solar Observatory-II1 was successfully
launched on February 3, 1965. All spacecraft systems operated at or above
their design goals and the spacecraft was commanded '"off" after more than
nine months of near-perfect operation. All but one of nine experiments pro-
vided data during the more than 4100 orbits the spacecraft covered during its
useful lifetime. These data are currently being analyzed and publication of
scientific results is expected shortly,
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Orbiting Solar Observatory-C, the third solar observatory, was launched
August 25, 1965, Unfortunately, a malfunction in the third stage of the
Delta launch vehicle prevented the booster from placing the spacecraft into
orbit. Using spare experiments from the 0SO-C, a re-flight of the mission
is now scheduled for the middle of 1966, Experiment selection through the
seventh 0SO mission has been completed. Selection of proposed experiments
for the last 0SO in the current series (0SO-H) will take place shortly after
July 1, 1965,

Management responsibility for the 0SO project has been assigned to the
Goddard Space Flight Center, The spacecraft are being procured through
contracts with the Ball Brothers Research Corporation.

Fiscal year 1965 funds provided for completion, launch, data acquisition
and analysis of 0SO-II which was launched February 3, 1965, and for comple-
tion and launch of the third observatory in August 1965.

In addition, FY 1965 funds were utilized for initiation of experiment
development for a follow-on observatory.

Fiscal year 1966 funds provide for continuing work on the fifth observa-
tory, for coampletion of the hardware and launch of the fourth observatory,
and for initiation of work on the three follow-on spacecraft and experimental
packages, ~fiscal year 1967 funds will provide for completion of data analysis
on 0S0-II and the fourth observatory, launch and initial data analysis om the
fifth observatory, and for continuing hardware effort on the follow-on
0s0's.

Fiscal year 1964 and prior funding for the 0SO project, including launch
vehicles, was $40,715,000, Fiscal year 1968 and later funding required to
complete this eight flight program, including launch vehicles, is estimated
at $24,800,000.

t i S a ies
1965 1966 1967
Spacecraft and support......... $23,170,000 $17,205,000 $23,100,000
Experiments................v... 9,474,000 1,395,000 6,100,000
Total Spacecraft and Support. $32,644,000 $24,600,000 529,200,000

Atlas-Agena (Launch Vehicle

Procurement Program)......... (9,072,000 (16,703,000) (9,0 0Q)

Total (including Launch

Vehicles)......... ... (§41!716!OOO? ($41,303,000) ($38,257,000)

The Orbiting Astronomical Observatory (0OAO) is designed to provide a
precisely stabilized observatory above the atmosphere so that fundamental
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information about the universe can be obtained through astronomical observa-
tions particularly in those extensive regions of the electromagnetic spectrum
which do not penetrate the earth's atmosphere; and through high resolution
observations in the visible and shorter wave length regions of the electro-
magnetic spectrum which are disturbed when they pass through the earth's
refracting and scattering atmosphere. The OAO program is developing a
standardized spacecraft that can be precisely stabilized to 0.1 arc second
for long observational times, and can carry a wide variety of telescopic
instruments weighing up to 1,000 pounds. The first five observatories will
carry instruments of increasing capability, starting with exploratorv sky
mapping surveys and low resolution instruments and progressing to langer
apertures, high resolution, and capability of viewing faint celestial objects.

The first: OAO (OAO-Al), to be launched in early 1966, will carry ultra~-
violet photometers and spectrometers developed by the University of Wisconsin
for studies of stars and nebulae. In addition, there is a package of three
astronomical instruments designed for sky surveys in the X-ray and gamma ray
spectral regions. These have been developed by Lockheed Research Laboratories,
the Goddard 5pace Flight Center and the Massachusetts Institute of Technology.

The second OAO (OAO-B), scheduled for flight in early 1967, will carry a
36 inch aperture telescope designed to obtain spectrophotometric data on
stars, nebulae and galaxies in the ultraviolet region of the spectrum with a
capability of resolution up to 2 angstroms.

The third OAO (OAO-A2), to be launched in 1967, will consist of the re-~
furbished prototype spacecraft carrying Smithsonian Astrophysical Observatory
and University of Wisconsin experiments. The Smithsonian experiment consists
of four telescopes with television imaging photometers to map the sky in the
ultraviolet, The Wisconsin experiment will duplicate the scientific instru-
ments developed for OAO-Al, but will be programmed to view other sky regions.

The fourth 0OAO (OAO-C), to be launched in 1968, will consist of a 32 inch
aperture reflecting telescope combined with a grating spectrograph to study
the composition and physical condition of interstellar material and to obtain
high dispersion ultraviolet spectra of stars with resolutions up to 0.1
angstrom., 7This observatory will also carry telescopes developed by the
University College, London, England, with the University of Leicester to
study the X-ray emission of stars and nebulae. These will probably he the
first focusing collimators to be used for studying galactic X-rays,

The OAO-D observatory is planned for launch in late calendar year 1969.
This observatory will be utilized primarily for observing very faint celestial
objects by guest observers., The lifetime of this observatory will thus be
utilized in a variety of short-term viewing programs, just as ground observ-
atories are now used,

Managemeni: 1responsibility for the OAO project has been assigned ta the

Goddard Space Flight Center. The spacecraft are being developed under prime
contracts with the Grumman Aircraft Engineering Corporation,
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Development of the OAO was initiated in 1960. This development required
major advances in the state-of-the-~art, especially in spacecraft stabilization
and control, and command and data handling. After great effort, major com-
ponent development problems were solved and the prototype OAO was ready for
qualification in FY 1965, These extensive systems tests took place throughout
FY 1965 and were performed with outstanding success., Also, FY 1965 funds
provided for the assembly and integration of the OAO-Al flight observatory,
and for manufacture of the components for OAO-B. The contracts for refur-
bishment of the prototype spacecraft (0AO-A2) and for the QAO~C, a new
spacecraft, were awarded in late FY 1965, Fiscal year 1965 funds provided
for continuat:ion of work on all experiments through OAO-C, and included the
initiation of the repeat Wisconsin experiment for OAO-A2,

In FY 1966 the functional and environmental flight acceptance tests of
the OAO-Al observatory were successfully completed. Fiscal year 1966 funds
will provide for final preparations, launch, and initial flight operations
and data analysils of QAO-Al, Fiscal year 1966 funds will also provide for
assembly and :initial flight acceptance tests of the spacecraft and flight
experiments for OAO-B, The prototype telescope for OAO-B has been success~-
fully qualified in FY 1966, Also, FY 1966 funds provide for refurbishment
of the OA(O-A2 spacecraft and for the manufacture of components for OAC-C
spacecraft, as well as continued support for manufacture of experiments for
these missions,

Fiscal year 1967 funds will provide for continued data analysis of OAO-Al,
and will provide for completion of flight acceptance tests, launch support,
operations and initial data analysis for the OAO~B mission. The refurbhish-
ment and flight acceptance test of OAO-A2 observatory will be performed, and
the manufacture and assembly of the flight spacecraft and flight experiment
for OAO-C will be completed. Fiscal year 1967 funds will also provide for
initiation of the OAO-D observatory, deferred from FY 1966. The FY 1967
funding level represents a buildup toward the level required to support a
schedule of one 0AO flight per year.

Fiscal year 1964 and prior year funding, including launch vehicles, was
$129,040,000, Fiscal year 1968 and later funding required to complete five
missions is estimated to be $66,300,000 including launch vehicles.

Geophysical Observatories
1965 1966 1967
Spacecraft.....c.ovvinennennnnn. $19,961,000 $16,971,000 $14,531,000
Experiments...........ccivvevvns 0 000 11,629,000 8,869,000

Total Spacecraft and Support. $30,352,000 $28,600,000 $23,400,000

Thor-Agena (Launch Vehicle
Procurement Program)......... (2,164,000) (3,795,000) (3,595,000)
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1965 1966 1967

Atlas-Agena (Launch Vehicle

Procurement Program)....... (2,134,000) (6,271,000 (3,154,000)
Total (including Launch
VehiclesS) oo v inniienannn ($34,650,000)  ($38,666,000) ($30,149,000)

The Orbiting Geophysical Observatory program has as a prime objective the
accomplishment of a series of scientific measurements required to corielate
the geophysical phenomena occurring in the near-earth environment with the
effluent activity of the sun and interplanetary space. There is increased
evidence that this environment has a fine, highly-variable structure of
electromagnetic fields and particles which is strongly dependent on events
or processes occurring at different locations, Correlative measurements
aboard the same satellite obtained over a variety of spatial locations are
required if we are to understand this environment. Successful accompl.ishment
of the OGO program will undoubtedly contribute substantially to this under-
standing and to evaluation of the hazards of manned space travel., There
remains, always, the possibility of the discovery of new physical phenomena
having potential application to the advancing of ,earth-bound technology.

Support: of these scientific objectives requires the development of space-
craft capabilities to accommodate the many diversified instruments used for
the correlative studies, In essence, this requirement establishes the need
for an orbital laboratory-type environment where viewing directions, electric
power, thermal control, and data handling systems are shared by many experi-
menters in investigating related problems,

To achieve the planned scientific objectives, OGO missions are scheduled
alternately for low altitude, nearly-polar orbits, and highly-elliptical,
low inclination orbits at approximately nine month intervals.

The 0GO-1 mission, launched in 1964, identified design problems with
appendage deployment which were corrected on the OGO-II mission launched in
1965, However, the nature of the OGO-1 problem prevented detection of an
anomalous behavior of the earth horizon sensors to cold clouds which was
discovered on the OGO-II flight, Corrections for the OGO-II problem are
being incorporated on 0GO-B which will be the third OGO mission. In addi-
tion to verifying the functional and operational aspects of the OGO spacecraft
design, the 0OGO-I and II missions have provided significant scientific data.
Twenty-~five presentations of 0GO-1 results have already been given by the
experimenters at various scientific symposia and the number of papers pre-
sented, or currently planned for either presentation or publication, is over
forty-five.

The next mission will be OGO-B which is in the final phase of environ-
mental testing. Orbiting Geophysical Observatory=-B carries essentially the
same complement of experiments as OGO-I and will be placed in a similar
highly-ellipt:ical orbit during the second quarter of 1966,
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The fourth (0GO-D) and fifth (OGO-E) missions are both scheduled for
launch in 1967, The 0GO-D is in the final stages of integration and will
continue the low earth studies started by OGO-II. Fabrication of spacecraft
assemblies and experiments for the OGO-E mission is underway.

Procurement has been initiated for refurbishing of the prototype space-
craft for the OGO-F mission, to be launched in 1968, for which an experiment
has been evaluated,

Management: responsibility for the OGO project has been assigned tc the
Goddard Space Flight Center. The spacecraft development and fabrication is
under contract to Thompson Ramo Wooldridge Corporation.

Funding prior to FY 1965 provided for design and development of the basic
spacecraft; fabrication and testing of a prototype; and fabrication, inte-
gration, and test efforts on three flight spacecraft; development and
initiation of fabrication of experiments for the first four missions,

This effort was continued in FY 1965 with the launch of the first 0GO
(0GO~-A) . The appendage release system redesign was incorporated in (0GO-C
and final preparations made for launch of this mission. Fabrication of
spacecraft for the OGO-D and E missions and initiation of OGO-E experiment
development was started. The OGO-1 data analysis was supported. To
accomplish the program within available manpower resources at the Goddard
Space Flight Center, missions OGO-D and beyond were rescheduled from
approximately six month intervals to nine month intervals. As a consequence,
selection of experiments for OGO-F was delayed until FY 1966, 1In addition,
the spacecraft contractor was assigned the added responsibility of experi-
ment handling and testing for the later missions.

Fiscal year 1966 funds provided for the launch of 0GO-C (II); continuation
of data analysis for 0GO-I and OGO-II; final preparations for the launch of
OGO-B; continuation of work on OGO-D and E; and initiation of OGO-F experi-
ment development,

Fiscal year 1967 funds are for completion and launch of 0GO-D; continuation
of observatory testing and launch preparations for OGO~E; and refurbishing
the prototype spacecraft for OGO-F. They will also provide for continued
support of data analysis for the first four OGO missions; the completion of
O0GO-E experiment development; and support of experiment development for the
OGO-F mission,

Fiscal year 1964 and prior year funding for OGO was $122,712,000, includ-

ing launch vehicles. Fiscal year 1968 and later funding needed to complete
six missions is estimated to be $27,300,000, including launch vehicles,
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Explorexrs

1965 1966 1967

Geophysical and interplanetary

exXplorers......coveiiiiniiannn $16,570,000 $13,120,000 $12,300,000
Astronomy explorers............ 1,100,000 5,030,000 9,100,000
Geodetic explorers............. 3,895,000 3,250,000 1,600,000

Total Explorers.............. $21,565,000 $21,400,000 $23,1000,000
Scout (Launch Vehicle

Procuremant Program)......... (3,527,000) (6,300,000) (3,329,000)
Delta (Launch Vehicle

Procurement Program)......... (10,450,000) (4,817,000) (11,583,000)
Thor Agena (Launch Vehicle

Procurement Program)......... 8 000 (6,746,000) (2,9 000

Total (iacluding Launch

Vehicles) ... oviiniviinnnnennn ($44,381,000) ($39,263,000) ($41,425,000)

The Explorer satellites are the smallest of NASA's scientific spacecraft,
being launched on Scout, Delta and Thor Agena launch vehicles, Explorers
are specifically designed to provide for specialized scientific investiga-
tions and ars flown in orbits especially selected for the investigations
involved, These Explorer spacecraft and their experiments, developed by
various NASA centers, industry, universities and cooperating foreign coun-
tries, are used for investigations of the darth's environment, solar-
terrestrial relationships, solar-interplanetary relationships, astronomical
observations, and for geodetic measurements,

The shorter development times associated with these small spacecraft is
reflected in the large number of successful missions accomplished (31) from
the founding of NASA through 1965. These mi§§ions have provided substantial
portions of our present knowledge about the earth's environment, including
the ionosphere, the atmosphere, micrometeoroid environment, the radiation
belts, the earth's magnetic field and some of the principal effects of solar
radiation on the atmosphere., As a result of these efforts and other related
investigations, the picture of the interactions between solar activity, the
interplanetary medium, and the immediate enviromnment of the earth is becoming
clearer,

While Explorer spacecraft do not possess the stabilization and control
feature, or the high data rates, required for detailed and comprehensive
astronomical investigations of the Sun, stars and planets, they do provide
an effective and economical means of making exploratory measurements in the
radio, X-ray and ultraviolet regions. The first Radio Astronomy Explorer
is under development for launch in 1967 to study planetary and celestial
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low frequency radio sources. Development of a small X-ray Astronomy Explorer
is being initiated to exploit the recent discovery of stellar X-ray sources.

In November 1965, the first Geodetic Explorer was launched marking the
commencement of a cooperative geodetic program with participation by the De-
partment of Defense, the United States Coast and Geodetic Survey, universities
and other research organizations in the U.S. and cooperating foreign coun-
tries. Explorer XXIX (Geos A) is the first of two similar active satellites
in the program containing apparatus for optical and electronic geodetic
measurement techniques. A passive satellite consisting of an ECHO type
balloon with beacons, designated PAGEOS-A, will be launched into a high
altitude circular orbit in 1966 to supplement the active satellite program.
Comparison studies are planned to evaluate the various techniques employed
and to provide a check on the accuracy of individual measurements. 'The
program is planned to continue.

In FY 19565 the major emphasis in the Explorer program was on the develop-
ment of Interplanetary Explorers and on the joint Canadian-US Satellite for
Ionospheric Studies. Fiscal year 1965 funds also provided for the initiation
of the Radio Astronomy Explorer (RAE) and the OWL Explorers, a pair of
satellites designed to make simultaneous measurements of high latitude
geophysical phenomena in out-of-phase orbits. Development efforts on active
and passive geodetic satellites, initiated in prior years, were also continued,

In FY 1966 increased emphasis is being given to Astronomy Explorers with
major funding of the RAE and initiation of the X-ray Astronomy Explorer. A
Scout launch vehicle was also provided for the launch of a Solar Explorer
developed by the Naval Research Laboratory. Development of Geophysical
and Interplanetary Explorers is being continued at a reduced level of effort,
and the Geodetic Satellite program is being continued at a level effort.

The FY 1967 program provides for further reduction of the level of effort
in Geophysical and Interplanetary Explorers, providing only for continuation
of launches of Interplanetary and Energetic Particles Explorers and inter-
national cooperative programs in the 1968-1969 time period. The progzram in
Astronomy Explorers will provide for continuation of observations into the
1968-1969 time period with emphasis on X-ray and radio observations of the
Sun. Geodetic investigations will be continued using the four satellites in
the currently approved program.

S di ockets
1965 1966 1967

Experiments.............couvon. $7,403,000 $6,700,000 $6,700,000
Rocket development............. 594,000 852,000 1,024,000
Attitude control systems....... 1,018,000 3,543,000 3,400,000
Engineering Supporf............ 476,000 442,000 440,000
Test and evaluation............ 209,000 246,000 250,000
Ground instrumentation......... 3,332,000 3,004,000 3,233,000
Rocket procurement............. 3,835,000 3,713,000 3,953,000

Total......ovviviniinnnnneenns $16,867,000 $18,200,000 $19,000,000
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Sounding rockets have proven to be the only effective means of making
scientifically valuable studies of the upper atmosphere at altitudes above
20 miles and below the perigee altitudes of earth satellites. These rockets
are relatively small and inexpensive vehicles, capable of carrying wide
varieties of instrumentation for the study of the atmosphere, ionosphere,
energetic particles, astronomy and solar physics. The relatively low cost
and short lead times make research with sounding rockets extremely useful
for carrying out new experiments and testing new instruments soon after the
ideas are developed by the nation's scientists.

Sounding rockets have been used to measure atmospheric density anc tem-
perature; to analyze the various gases present in the upper atmosphere, and
responses of the atmosphere to varying solar activity. Chemicals released
from sounding rockets for wind and temperature measurement.s launched from
various sites all over the world have improved our knowledge about the
dynamics of the ionospheric region. Recoverable sounding rocket payloads
have been used to collect extraterrestrial dust originating in meteor streams,
comets, and asteroids. Noctilucent clouds formed by the condensatior. of ice
about this dust: have been probed by flights from Sweden and Ft. Churchill,
Canada; interplanetary dust has been sampled by rockets recently over White
Sands, New Mexico.

The aurora and airglow have been investigated by rocket probes cortaining
spectrophotometers, filter photometers, and particle detectors.

Ionospheric experiments have been carried out with sounding rockets and
have proved extremely valuable both for scientific investigations of the
physics of the ionosphere and for calibrating instrumentation on satellites
already in orbit by simultaneously measuring the same region of the ionosphere.
Instruments have been developed to measure electron concentrations ard tem-
perature, electromagnetic waves, ionic and neutral mass spectra, magnetic
fields, and E region currents. Flights to measure these parameters have been
made from many launching sites with a wide global distribution.

Sounding rockets are now being effectively utilized for astromomical
observations of the sun and the stars in the X-ray and ultraviolet regions
of the spectirum made possible due to the development of improved attitude
control systems.

Managemen!: responsibility for sounding rocket support activities has been
assigned to the Goddard Space Flight Center. Rocket experiments are managed
at several NASA centers, with NASA Headquarters retaining responsibility for
experiments developed at universities, by researchers in industry, at other
agencies and in other countries.

About 125 major sounding rockets of the Nike Cajun/Apache, Aerobee and
Javelin types, and 12 of the Arcas type were launched during 1965 from sites
in the United States, Canada, Brazil, India, Surinam, New Zealand, Ncrway,
Pakistan, and from shipboard launchings from a converted Mavy aircraft
transport. This Mobile Launch Expedition, planned as part of the Internatiomnal
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Year of the Quiet Sun, provided a very successful series of launchings into
the atmosphers and ionosphere in geographical regions which could not be
reached by land-based rockets. A large volume of new and useful data about
the "equatorial electrojet,'" a system of electrical currents circulating in
the ionosphers mnear the geomagnetic equator, and on other ionospheric
phenomena was obtained during this expedition.

Sounding rocket projects are planned to be continued in FY 1966 and 1967
in many areas where experimentation has begun, including atmospheric and
ionospheric mesasurements, cosmic dust collections, chemical releases in the
upper atmosphere; and X-ray, ultraviolet and infrared observations of celes-
tial sources and the sun. Increases in the program for FY 1966 and FY 1967
are largely due to the development and increased use of improved attit:ude
control systems and to an increased use of the larger, more expensive vehicles
to carry stabilized payloads, as well as heavier payloads, with several in-
struments for a number of simultaneous measurements.

ta sis

1965 1966 1967

Operation of the data center ... —— $300,000 $600,000
Research taSkS Ce s ss0ssconscosse ndming 1‘8003900 l,ltOOIOOQ

Tota]- G KO PO E O D OO OO S0 000 a0 0 - §%ILOO!OOO égl(‘,OO!OOO

A National Space Science Data Center has been established at the Goddard
Space Flight Center to provide for the collection, cataloging, storage and
dissemination of reduced data from space sciences flight experiments. Data
collected will be made available at a cost commensurate with reproduction
and distribution cost to those interested in using the data for further
research. To encourage the full use of the data obtained on NASA flight
programs, support will be provided for scientific research efforts which
make use of the data. Proposals for research are being competitively
evaluated, and support is being provided for those efforts which can be
expected to contribute the most to the total advancement of knowledge in
space science., Fiscal year 1967 funds will provide for operation of the
Data Center at a level consistent with the input of reduced data and for
support of data analysis efforts.
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RESEARCH AND DEVELOPMENT

FISCAL YEAR 1967 ESTIMATES

OFFICE OF SPACIK SCIENCE AND APPLICATIONS LUNAR _AND PLANETARY FROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The objective of the Lunar and Planetary program is the scientific explora-
tion of our solar system utilizing unmanned and manned spacecraft and earth-
based research. Immediate objectives include the exploration of the moon,
the planets Veanus and Mars, and the intervening interplanetary space. The
fulfillment of long range objectives will see the eventual exploration of the
outer planets and their moons, comets, asteroids and corresponding planetary
and interplanetary deep space enviromment. The ultimate achievement of these
objectives will provide data to better explain the origin, history and
mechanisms of development of our solar system and may provide evidence of the
existence of forms of life elsewhere in the solar system.

The lunar program consists of three types of missions. The first of these,
the Ranger program, has now been completed, yielding over 17,000 photographs
of the lunar surface. The photographs have provided a much better understand-
ing of the nature of the surface of the moon. However, information such as the
composition ard bearing strength of the lunar surface is dependent upon the
next series of missions to the moon. The Surveyor program is intended to
soft land a series of unmanned spacecraft with a complement of instruments
on the surface cf the moon for making first hand observations and obtaining
physical measurements of that body. Many of the difficult developments
required have been completed and its first flight is planned for later this
year. After landing, each Surveyor spacecraft will survey the immediate
area to determine the suitability of that site for later manned missions.

The Lunar Orbiter program was conceived and initiated to supplement the
information obtained by Ranger and to work in a team relationship with
Surveyor in conducting scientific investigations, and locating and certifying
suitable landing sites for Apollo. The Lunar Orbiter will be capable of
photographing all regions of the moon and therefore, will be a useful tool
in continuing lunar exploration. Scientific instruments and techniques are
also being developed for lunar studies utilizing man's capabilities and the
payload return capabilities of the Apollo program.

The Planetary and Interplanetary programs have experienced a high degree
of success with the Mariner II flyby of Venus, the Mariner IV photographic
mission to Mars and the most recent successful launching of the Pioneer VI
spacecraft to an orbit around the sun. Each of the planetary missions have
yielded a wealth of scientific information. Mariner II provided new data
on the physical characteristics of the atmosphere of Venus. Mariner [V
produced the first close up photographs of the Mars surface and, in addition,
performed many important scientific measurements permitting a considerably
better understanding of the nature of that planet. Pioneer VI and additional
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Pioneer launches during FY 1966-1968 are planned to measure interplanetary

phenomena at extended distances from earth.

The next steps in the evolution

of planetary exploration will be fly-by missions to Venus and Mars in 1967

and 1969 respectively utilizing the Mariner IV design.

Development efforts

will also be continued leading to the detailed exploration of these planets
under the Voyager program now being planned for a first operational mi.ssion

during the 1973 Mars opportunity,

SUMMARY OF RESOURCES REQUIREMENTS:

1965 1966 1967
Supporting research and
technology/Advanced studies.... $24,140,000 $38,600,000 $40,100,000
Ranger......voeee Cese s earnerenas 11,037,000 1,000,000 -
SUIrVEYOY . .vsenonoan et tesians “on 81,814,000 111,637,000 90,400,000
Lunar orbiter...... crtrierinreenns 49,500,000 52,400,000 24,600,000
Mariner.....ceeceseans Cevesaseane 17,368,000 18,000,000 26,100,000
Voyager...... ceeeasea chcestresanes 7,168,000 17,000,000 10,000,000
Pioneer....ceeennasn et ransaas 15,000,000 12,700,000 6,700,000
Total.eiveuisons Cecasenes e $206,027,000 $251,337,000 $197,900,000
Distribution of Program Amount by jinstallation:
1965 1966 1967
Manned $pacecraft Center....... $2,608,000 $14,400,000 515,200,000
Marshall Space Flight Center... 435,000 375,000 300,000
Goddard Space Flight Center.... 1,267,000 1,164,000 .,200,000
Jet Propulsion Laboratory...... 126,580,000 156,607,000 136,700,000
Ames Research Center........... 15,734,000 12,763,000 7,000,000
Langley Research Center.,....... 50,050,000 53,115,000 23,200,000
Lewis Research Center.......... 97,000 --- .-
NASA Headquarters............e. 9,256,000 12,913,000 14,300,000
BASIS OF FUND REQUIREMENTS:
Supporting Research and Technology/Advanced Studies
1965 1966 1967
Lunar and planetary science..... $12,285,000 $12,000,000 $12,000,000
Advanced technical development.. 6,151,000 6,800,000 6,800,000
Advanced studies......coiueenens 2,059,000 2,500,000 2,500,000
Manned lunar science............ 3,645,000 17,300,000 18,800,000
Total. .. oeieereosssrnonnnaocns $24,140,000 $38,600,000 $4.0,100,000
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Activities funded under Supporting Research and Technology provide for
essential support of approved flight missions as well as the necessary
feasibility srtudies and other advanced work required to establish future
missions.

The Lunar and Planetary Science program provides the means of developing
new concepts and ideas for scientific investigation of the moon and planets
to the stage where they can be proposed as flight experiments for future
missions. The activifties which are performed provide scientific data for the
design and calibration of flight experiments and for the analyses of the
results of experiments already performed. Laboratory, theoretical, and
observational research in this area is being performed at NASA centers, other
government facilities, universities, and industrial concerns.

The moon and planets are being observed with optical and radio ins:ruments
in order to obtain information needed for the design of spacecraft and the
selection of experiments for lunar and planetary flight missions. Tha nature
and bearing strength of the lunar surface and the variation of pressure with
altitude in the Martian atmosphere continue to be the most important problems
currently uncer investigation. Adequate knowledge of the characteristics of
the lunar surfazce is essential for safe manned exploration and for the
successful performance of soft landing unmanned scientific payloads. The
‘characteristics of the Martian atmosphere have become of increased concern
during the past year due to the occultation experiment of Mariner IV which gave
the surface pressure, a value near five millibars. A series of spectroscopic
observations completed during 1965 gave values between 10 and 15 millibars.
Both of these values are dependent on assumptions which may or may not be
valid. It is therefore planned to conduct more comprehensive and definitive
studies on this problem in 1967, the next period of closest approach of the
planet Mars.

The Advanced Technical Development program involves the development of
equipment and technology needed for flyby, orbiting, and landing miscions to
Mars and other planets. Successful completion of these missions requires
equipment which will be extremely reliable and able to survive both &
rigorous sterilization and long exposure in a deep space environment. It must
also make the greatest possible use of the capability of the improved launch
vehicles which will be available in a few years. In the FY 1966 program
primary emphasis has been placed on the areas of communications, power manage-
ment and the sterilization of spacecraft components to prevent contamination
of Mars. Mariner IV data on the atmospheric pressure on Mars has confirmed
the need for the increased attention given in FY 1966 to landing technology
to ensure safe landing on the surface of the planet. The FY 1967 funds will
enable the continued effort in support of Mars exploration. Efforts will
continue on communications, power, and sterilization, and will also place
emphasis on high impact technology. With the identification of technology
requirements for a Jupiter mission, derived in the advanced studies area,
plans will bte made to develop this technology in FY 1967.
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Planning for the future in Lunar and Planetary programs requires the
continued study of advanced missions. The cataloging of possible missions to
the planets is a continuing process as new flight techniques and increased
booster capabilities evolve. Fiscal year 1966 funds were utilized in
surveying the potential of trajectories which swing-by one planet enroute to
a different target planet, in terms of the reduction of trip time to the
target and energy required. Included in this survey were Mars, Venus,
Mercury, Jupiter, Saturn, and other outer planets. In FY 1966 spacecraft
conceptual design studies were initiated to meet the most important lunar and
planetary scientific objectives. Highest on the list after Venus and Mars are
flights to Jup:iter. Some work was also conducted in regard to missions to
comets and asteroids. Fiscal year 1967 funds will be used to continue the
surveying of possible missions and the generation of concepts for the explora-
tion of the Moon, Venus, Jupiter, comets, and asteroids. In addition, a
preliminary study will be conducted to determine the feasibility of a
planetary probe fto Saturn.

The planning of scientific investigations and the design and development of
equipment for manned lunar missions is accomplished by the Manned Lunar Science
program. Early manned missions to the moon will stress the observatiomn of
natural phenomsna, collection of representative samples and emplacement: of
monitoring equipment. To achieve these geals a lunar surface experiment
package capable of conducting geophysical investigations and the environmental
measurements; geological surveying systems; equipment and procedures for
sampling lunar surface material; and earth-based laboratories for the analysis
of return lunar surface samples are being developed. Applied research on the
lunar environment is currently underway in order to meet specific needs for
information about lunar phenomena required to design and develop safe,
reliable manned space flight systems. Lunar mapping required in the planning,
development, training and execution of manned and unmanned missions is also
being undertaken.

Surveyor
1965 1966 1367
Spacecraft....cccceuvunnn ceeeenn $74,479,000 $105,400,000 $82,800,000
Experiments...... e taee e 2,523,000 3,437,000 4,000,000
Ground operationsS.....ccesu0a. .o 4,812,000 2,800,000 3,600,000
Total Spacecraft and Support.. $81,814,000 $111,637,000 $90,400,000
Atlas-Centaur (Launch Vehicle
Procurenent Program)...... .. (40,064 ,000) _ (50,000,000) (50,000,000)
Total (including Launch
Vehicles) . ..veveevevennnn... ($121,878,000)($161,637,000) ($140,400,000)

RE 54



The Surveyor system is being developed to soft land an unmanned spacecraft
on the lunar surface and make measurements of the nature of that body. A
successful landing will yield significant information on landing technology
and the surface characteristics which affect the landing. After landing on
the surface, each Surveyor spacecraft will survey the immediate area as a
possible site for later manned landings,

The major objective of Surveyor is to provide the information which will
assure the high confidence required before manned landings can be attempted.
Since the Surveyor design concepts are basically the same as those being
used on Apollo, the successful landing and operation of a Surveyor in the
lunar enviromment will demonstrate the overall feasibility of later manned
landings and many Surveyor spacecraft elements which are also basic tc the
Apollo Lunar Excursion Module (LEM); e.g., radar altimeter, radar doppler
velocity sensors, closed-loop terminal guidance system, variable thrust rocket
engines, leg-type landing gear, S-band communications, and tracking to
lunar distances. Data obtained on surface characteristics such as roughness,
bearing strength, and dust coverage will have direct application in the
planning for manned missions.

The Office of Space Science and Applications, NASA Headquarters, is
responsible for overall management of the Surveyor program. Responsibility
for project management is assigned to the Jet Propulsion Laboratory. The
Surveyor spacacraft system is being developed by the Hughes Aircraft Company.
Major subconttactors are Thiokol/Elkton for the main retro-rocket, Thiokol
Reaction Motors Division for the vernier propulsion system, and Ryan Llectronics
for the attitude and velocity-sensing radars.

Effort during 1965 was devoted primarily to conducting the tests required
to confirm the design of the spacecraft and to identify and correct any
existing weak areas. While significant progress was made, including the
first successful descent test using the Surveyor closed-loop landing system
(radars, vernier engines, and interconnecting control circuits), delays
were encountered which made desirable an overall review of how Surveyor could
best meet the needs of the Apollo program. Of major concern were the problems
associated with developing the 2200 pound spacecraft for missions A through D
while simultaneously uprating the design to 2500 pounds for missions E, F,
and G. It was concluded that every effort should be taken to maximize the
probability of early success with the 2200 pound spacecraft, especially since
a significant portion of the data required by Apollo can be obtained with the
lighter design. The additional information attainable with the 2500 pound
spacecraft may be necessary in the event of encountering a lunar surface
which is marginal for manned landings. It would be obtained after the suc-
cessful accomplishment of the preliminary lightweight missions. Based on the
above, the program was redirected whereby missions E, F, and G were converted
from 2500 to 2200 pound spacecraft.

Fiscal year 1966 funds are being used to complete testing and to launch
the first flight spacecraft (Mission A). Assembly and testing of the second
flight spacecraft will also be completed. Hardware has been ordered through
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mission G, and a reliability improvement program implemented. Effort is

being continued at a modest level on design and development of pacing items
for the 2500 pound spacecraft, now planned for flights H through J.

Fiscal year 1967 funds will be used to launch missions B, C, and I'. The
spacecraft for missions E, F, and G will be assembled and placed under test.
Detailed engineering and hardware procurement will be undertaken for three
2500 pound spacecraft., Prior to FY 1965, funds in the amount of $216,433,000
were applied to the Surveyor program, including launch vehicle procurement.
Funding for FY 1968 and to completion is estimated to be $157.1 million.

Lunar Orbiter

1965 1966 1967
Spacecraft...ciiivienninnneians .. $48,756,000 $49,020,000 $20,300,000
Experiment:s...vceeeceecennanss oo --- 140,000 2,300,000
Ground operationsS....ceceescenves 744,000 3,240,000 2,000,000

Total Spacecraft and Support... $49,500,000  $52,400,000 $24,600,000

Atlas-Agena (Launch Vehicle
Procurement Program)........ . (9,102,000) (17,059,000) (4,567,000)

Total (including Launch
Vehicles)... . ..cceveeeveens.. ($58,602,000) ($69,459,000) ($29,167,000)

The Lunar Orbiter wil. team with landed Surveyors to conduct unmanned
scientific investigations of the moon prior to the Apollo period. The Orbiter
will photograph the lunar surface in both medium and high resolution. High
resolution Orbiter photographs from a single Lunar Orbiter mission will be
comparable in quality to the final Ranger pictures, but will cover a much
greater area, aquivalent to a belt of terrain about one mile wide extending
from Washington to Los Angeles. The medium resolution photographs will
overlap to provide stereo coverage, and in combination with the high
resolution photographs, which are taken simultaneously, will permit topographic
mapping of extensive portions of the moon. The selenodetic data which will
be obtained -from the Lunar Orbiter flights will be significant and useful:
analysis of orbits will give more precise knowledge of the lunar gravitational
field, which is related to its mass distribution, surface shape, internal
structure, and possible seismic activity. The improved gravitational and
shape data will benefit Apollo guidance calculations.

The Lunar Orbiter is an attitude stabilized spacecraft, relying primarily
on solar panels to supply power. Its design and development made maximum use
of existing technology; much was developed under the Ranger, Mariner, and
other earlier NASA and Department of Defense space programs. The Lunar
Orbiter must perform more maneuvers than Ranger or Mariner. Following launch,
the spacecraft propulsion system is required to function three or four times--
one or two midcourse maneuvers to ensure proper lunar intercept, a firing to
reduce velocity to inject the spacecraft into an elliptical orbit about the
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moon, and a final firing to lower the perilune of the orbit to as low as 28

miles from the lunar surface.

The attitude control system must maintain a

Sun-Canopus orientation to provide communications and solar power, and must
reorient the spacecraft to set the camera axis vertical each time a strip

terrain is to be photographed.

The Boeing Company is the spacecraft systems contractor under the

management of the Langley Research Center.
is providing the power system and much of the
Eastman Kodak is developing the photo system.
responsible for the launch vehicle system and
will manage the tracking and data acquisition

The first flight spacecraft and the ground
assembled and are being tested.

The Radio Corporation of America

communications system and

The Lewis Research Center is
the Jet Propulsion Laboratory
system.

test spacecraft have bren

The balance of this fiscal year's funds will

provide for assembly of all five flight spacecraft, completion of prototype

testing and the launching of the first flight

spacecraft.

The funds requested for FY 1967 will provide for three additional launches,

support post-launch operations, initiate data

analysis for the first four

missions, and provide for the payment of performance incentive fee to the

systems contractor.

Fiscal year 1964 and prior year funding for Lunar Orbiter, including launch

vehicles, was $30,268,000.
mission operations and data analysis.

About $3,300,000 will be required in FY 1968 for

Mariner
1965 1966 1967
Spacecraft.... e eie e $10,487,000 $11,260,000 $16,000,000
ExperimentS...ccovevcoccceoasca 2,274,000 3,400,000 4,000,000
Ground operationS......c.oeou0. 4,607,000 3,340,000 65,100,000
Total Spacecraft and Support. $17,368,000 $18,000,000 $26,100,000
Atlas-Agena (Launch Vehicle
Procurement Program)......... (4,583,000) (2,544,000) __ (7,267,000
Total (including Launch
Vehicles)...oivivinnnnnnns, ($21,951,000) ($20,544,000) ($33,367,000)

The objectives of the Mariner program are to conduct initial investigations

of the planets Venus and Mars, and to develop the medium size (400-800 pound)
fly-by spacecraft and instruments required for such exploration. Accomplish-
ments to date include the December 14, 1962, Mariner II fly-by of Venus which
provided the first direct temperature and magnetic field measurements from near
the planet. This was followed by the Mariner IV flight past Mars on July 14,
1964, that resulted in the first close-up view of the planet showing a
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cratered surface similar to that of the moon. Mariner IV further detected
a negligible magnetic field around Mars and found the atmospheric pressure
considerably lower than had been previously believed. 1In addition to the
information gained at encounter, the Mariners provided almost a year's
accumulation of data on the interplanetary enviromment including energetic
particle flux, magnetic fields and micrometeorite distribution.

Although the Mariner IV spacecraft is presently beyond the limits of
telemetry communication, its carrier signal is still being received firom
over 210 million miles distance, and it is still believed to be operating
properly. Attempts will be made to re-establish two-way communications when
the spacecraft approaches the earth in 1967. I1f these attempts are success-
ful, additional valuable information on the space environment and its effects
on spacecraft systems will be obtained.

With the postponement of first Voyager flights until 1973 necessitated by
the reduced funding level, additional Mariner missions are under development
to obtain additional planetary data during intervening opportunities. The
additional Mariner missions consist of one flight to the planet Venus in
1967 and two flights to Mars in 1969. The Venus mission will be conducted by
modifying the spare spacecraft from the Mariner IV project to perform a
Venus fly-by using the Atlas-Agena launch vehicle. The 1969 Mars missions will
be planetary fly-bys using the Atlas-Centaur launch vehicle. The Mars 1969
spacecraft will be based on the Mariner IV design modified to carry improved
experiments and make the maximum possible contribution to the Voyager program.

Overall menagement of this program is the responsibility of the Office of
Space Science and Applications. Project management responsibility has been
assigned to the Jet Propulsion Laboratory. The Lewis Research Center is
responsible for the launch vehicles.

Fiscal year 1965 funding supported pre-launch, launch, and the major
portion of the in-flight operations for the Mariner 1964 missions. Fiscal
year 1966 funding covered operations immediately preceeding and through the
Mars encounter of Mariner IV, Most of the experiment data analysis and
publication of final project reports will be completed with current fiscal
year funds. In addition, work is being initiated on the Mariner 1967 Venus
and Mariner 1969 Mars missions.

Funding requested for FY 1967 will provide for activities associated with
the return of Mariner IV and related data analysis; the modification of the
spare Mariner IV spacecraft for the Venus mission, its testing and preparation
for launch; completion of systems design and initial fabrication of the
prototype and flight hardware for the 1969 Mars mission.

Funding for the Mariner program in FY 1964 and prior, including launch

vehicles, amounted to $173,216,000. Planned funding for FY 1968 to completion
through the 1969 Mars missions is $88,800,000.
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Voyager

1965 1966 1967
Mission design....c.veevennuernnn $1,661,000 $2,000,000 1,500,000
Spacecraft system......vveeennaan 4,718,000 8,000,000 500,000
Capsule system.....vvvevseaneasss 789,000 7,000,000 8,000,000
Total.......... Cessaescacasnsas $7,168,000 $17,000,000 $10,000,000

The capability for detailed study of the near planets is being developed
through the Voyager project, now planned for flight wissions to Mars beginning
in 1973. The primary objective of these missions is to obtain detailed infor-
mation on atmospheric, surface, and body characteristics, with special emphasis
on the possible existence and nature of life on the planet. A secondary
objective is t:o further our knowledge of the interplanetary medium between the
planets Earth and Mars by conducting scientific and engineering measurements
while in transit.

To meet. the above objective, a spacecraft is required having the capability
to orbit the planet and land a scientific payload on the surface. As presently
conceived, this spacecraft would consist of three modules; the bus-orktiter
module, the retro-propulsion-module, and the entry capsule module. Definition
studies have indicated the desirability of launching two of the Voyager
spacecraft on a single Saturn V launch vehicle to take advantage of this
vehicle's weight lifting capability and planned reliability. Although the
system is being developed to explore the planet Mars, it will provide a basic
capability which can be applied to the future exploration of other planets
by automated spacecraft.

Overall management of this program is the responsibility of the Offiice of
Space Science and Applications., The Jet Propulsion Laboratory has been
assigned management responsibility for Voyager project.

Based on conceptual studies carried out in FY 1964, a project definition
effort was initiated in FY 1965 directed toward a decision for initiat:ion
of flight hardware development in FY 1967. This schedule would have made
possible first flights at the 1971 Mars opportunity. However, first flights
have been rescheduled for the 1973 Mars opportunity. The additional time
will be used to further define the mission, the spacecraft system specifica-
tions and the capsule system. Particular emphasis will be placed upon the
capsule. This additional effort should make possible a more sophisticated
capsule landing system for the 1973 mission than had previously been planned
for 1971.

Fiscal year 1965 funds provided for the initiation of spacecraft system
definition effort which included the selection of three industrial coantractor
teams to conduct preliminary design studies of the bus-orbiter and retro-
propulsion~modules. Capsule design studies were conducted in-house by the Jet
Propulsion Laboratory supported by the Langley and Ames Research Centers.
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Fiscal year 1966 funds are being applied to completion of the contractor
design efforts and continuation of the in-house design studies, with
particular emphasis on the capsule system design problems.

The fundiag requested for FY 1967 will be used to continue the overall
mission design studies, the capsule design studies, and supporting activities
leading to detailed system design and breadboard tests planned to be initiated

in FY 1968.

Pioneer
1965 1966 1967

SPACECTAF e e e rsrenreneenernsn $13,189,000  $6,300,000  $4,300,000
EXPETiments. .. vesenenennenenn. 1,456,000 5,200,000 1,500,000
Ground operations.......cc..0.. 355,000 1,200,000 900,000

Total Spacecraft and Support. $15,000,000 $12,700,000 $6,700,000
Delta (Launch Vehicle

Procurement Program)........ . (3,521,000) (5,583,000) (1.,001,000)

Total (including Launch
VehicleS).uoevvunoennannas ($18,521,000) ($18,283,000) ($7,701,000)

The objectives of the Pioneer project are to investigate the interplanetary
environment and the propagation of solar and galactic phenomena through this
medium. Correlation with similar measurements performed near the earth with
satellites are required to attain the full objective. Pioneer spacecraft
will be launched during the period of increasing solar activity over the
next several years.

The current series of Pioneers weigh about 140 pounds and are launched
with the Thrust-Augmented Improved Delta. The first of these Pioneer VI, was
successfully launched in December 1965. Four additional Pioneer spacecraft
are scheduled to alternate between missions towards and away fron the sun,
approaching as close as 0.8 A,U., and going as far away as 1.2 A.U. from the
sun, (1 A.U, is equal to the mean earth to sun distance, 92,900,000 niles.)

The Pioneer experiments are designed to measure the solar wind flux, mag-
netic fields, and the electron density in space; the energy spectra, fluxes,
and direction of arrival of solar and galactic cosmic rays will also be
observed. To perform these measurements special care is being taken in the
design and construction of the Pioneer spacecraft to make it magnetically
clean; the residual spacecraft magnetic field is less than one one-hundred-
thousandth of the earth's field. Instrumentation to measure micrometeorite
impacts will also be included in third, fourth and fifth Pioneers of the
current series.
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Responsibility for overall management of this program rests with the
Office of Space Science and Applications, with the Ames Research Center
responsible for project management. The spacecraft are being procurad
through contract with Thompson~Ramo Wooldridge Corporation. The Jet
Propulsion Laboratory is responsible for tracking and data acquisition
systems management and the Goddard Space Flight Center for launch vehicle
systems management.

Fiscal year 1965 funds provided for assembly and testing of the prototype
spacecraft, and the fabrication, assembly and initial tests for the first
two flight spacecraft. Fiscal year 1966 funds cover the final testing,
launch and post-launch operations for the first flight spacecraft, the final
testing and launch preparation for the second spacecraft, and the assembly
and initial testing of the subsystems for the third, fourth and fifth space-
craft.

Funds requested for FY 1967 will support the launch and post-launch opera-
tions for the second spacecraft, final testing and launch preparation for the
third spacecraft, and integration and acceptance tests for the fourth space-
craft. Funding for FY 1964 and prior, including launch vehicles, amounted to
$23,219,000. It is now estimated that $9.0 million in FY 1968 will complete
funding for the first five missions.
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RESEARCH AND DEVELOPMENT

FISCAL YEAR 1967 ESTIMATES

OFFICE OF SPACE SCIENCE AND APPLICATIONS SUSTAINING UNIVERSITY PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The basic objective for the formation and continuing development cf the
Sustaining University Program is NASA's desire to strengthen the universities
while seeking their help in accomplishing the Agency's mission. NASA sup-
ports the training of graduate students in space-related disciplines, the
construction of urgently needed facilities at universities engaged to a
significant degree in space-oriented research or research potentially ap-
plicable to the space program, and the conduct of a variety of multidis-
ciplinary research. Attainment of this objective will help replenish the
national manpower supply of highly trained people, make available suitable
laboratory facilities in which space-related research may be conducted
efficiently, and broaden the national base of research upon which techno-
logical progress ultimately depends.

SUMMARY OF RESOURCES REQUIREMENTS :

1965 1966 1967
Training.scevseseseccccoss ceseee $25,000,000 $25,000,000 $22,000,000
Research facilities........... 10,000,000 8,000,000 7,000,000
Research..ceeeeesssncssnans PN 11,000,000 13,000,000 12,000,000

Total..... sesevesecsrrennnns $46,000,000  $46,000,000 41,000,000

Distributicn of Program Amount by Installation:

Jet Propulsion Laboratory... $3,000 ——— -
Lewis Research Center....... 11,000 ——— -——-
NASA Heacdquarters 45,986,000 $46,000,000 $41,000,000

BASIS OF FUND REQUIREMENTS:

Training
1965 1966 1367
Training...... cresresceseseance . $25,000,000 $25,000,000 $22,000,000

The objective of the training grants program is to increase the supply
of scientists and engineers highly trained to meet the challenge of national
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space goals. By providing opportunities for predoctoral graduate research
training, many qualified students are being trained to provide staff leader-
ship for space-related activities in the nation's industries, government
research centers, and universities. The result is more effective research
in industry and laboratory, and a regenerative training process in the
universities. The university phase is sustained by the Summer Faculty
Fellowships for young staff members of unusual promise.

The predoctoral research training is designed to yield 1,000 Ph.D.'s
annually in science and engineering from an annual input of about 1,300
candidates. Most of these graduates will devote their careers to some
aspect of the space program. In September 1965, some 1,275 students
began their tenure as NASA sponsored trainees. About 1,335 students will
begin their three-year training in September 1966, and it is planned to
start another group of about 1,000 in 1967.

Since the inception of the program, 104 students have received the Ph.D.
degree. The academic fields in which the degrees were earned are: 56 in
the physical sciences, 31 in engineering, 12 in the life sciences, and 5 in
other specialized areas with emphasis on space-related problems. Since
receiving their degrees, the students have made the following career choices:
(a) university research and/or teaching - 65; (b) postdoctoral fellowships
or Fulbright awards - 15; (c) employed in government laboratories - ; (d)
employed in industrial laboratories = 20.

In addition to the predoctoral program, a limited number of special
training activities will be supported. These activities will be directed
toward select groups who will make unique contributions to the space effort.
The Summer Faculty Fellowship Program provides an opportunity for about 150
young college or university faculty members to participate in ongoing re-
search projects at a NASA center and concurrently engage in related seminar
or classroom discussions at a nearby university. Six NASA centers and
twelve universities will participate in this program in 1966.

In addition to summer training for faculty, NASA will sponsor a few summer
programs for exceptionally talented undergraduates who are to be chosen on a
national basis to participate in an exploratory program in space science or
in space technology. In FY 1966 three programs will be supported involving
about 150 undergraduate students. Subject to the availability of funds,

NASA plans to continue to sponsor these types of specialized training pro-
grams in FY 1967,

Research Facilities

1965 1966 1967

Research facilitieS.eeveeveioesns $10,000,000 $8,000,000 $7,000,000
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The objective of this portion of the program is to provide needed labora-
tory space for those universities already heavily committed to the space
program,

For the nation to reap the maximum benefit from university participation
in the space program, adequate facilities in which to perform laboratory re-
search and to develop experimental packages are needed on campus. Good
faculty researchers cannot participate fully in programs which keep them
off campus and away from their students. However, sufficient facilities
made available on campus allows not only for full faculty participation,
but also provides excellent opportunities for students to work together
with their professors on important space projects. Existing academic
buildings, in addition to being overcrowded with the burgeoning student
population, are not equipped nor suitable for these space program efforts,
hence new campus facilities are urgently needed.

To date a total of seventeen buildings spread throughout the natiomn's
universities have been completed under this program., These completed fa-
cilities represent one-half million gross square feet of new area in use
or planned for university space research. The facilities completed tc
date typify the two general types needed by universities in order to con-~
tribute their unique input of knowledge and trained individuals to NASA's
programs. Highly specialized facilities are provided specifically for
certain types of research, such as that involved with propulsion or the
preparation of experiments to be carried on satellites. The rocket test
stand facilities constructed at Purdue University with a NASA facilities
grant are an example of this type of real property which is not normally
associated with university buildings, but which is essential to conduct
modern research while training future scientists and engineers in such a
fundamental aerospace field as propulsion. The other general need toward
which NASA facilities are directed is illustrated by the space sciences
laboratories built by the University of Pittsburgh., These facilities
provide at Pittsburgh, for the first time, a suitably designed and equipped
building in which investigators from many departments in the University
can work together on the complex problems inherent in space ventures. In
the Pittsburgh building, the professors and staff responsible for passing
along to the community they serve the useful technology resulting from
the space program,work alongside the professors and staff producing the
knowledge and interpreting the research results. This particular project
points up a prime objective of NASA facilities grants, that is, to provide
facilities which are urgently needed and involve the largest possible pro-
ductive segment of the University in the space program.

In responding to the space-oriented research facilities needs of the

nation's universities, NASA has funded grants in most of the major geo-
graphical areas of the country, and has cooperated with the other agencies
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in the federal government charged with assisting universities in their build-
ing program. Cooperative projects have been undertaken with the National
Science Foundation, the National Institute of Health, and the Office of Edu-
cation., Each of these agencies has its separate responsibilities to higher
education, and when facilities projects have encompassed more than one of
these responsibilities, the agencies have acted in concert without duplication
of effort. Despite these combined efforts, the total needs of universities
for adequate space in which to conduct graduate training and research are so
numerous that. many have remained unsatisfied.

The FY 1967 request of $7 million will permit acquisition of about two
hundred thousand (200,000) square feet of new laboratory space.

Research

1965 1966 1967

ReSEarch...oveueescesenssnssess  $11,000,000 $13,000,000 $12,000,000

The purpose of research grants is to expand and improve the capabilities
of the nation's universities to conduct research in space and aeronautical
science and technology.

Research grants are awarded to:

Universities not currently participating in the national space pro-
grams. Such grants provide research opportunities which will encourage
the development of new research talents and interests responsive to pro=-
ject or discipline challenges likely to be encountered in the exploration
of space and;

Universities deeply involved in the space program, to augment and fill
gaps in existing work and to consolidate related research activities.

Although the size, scope, and specific nature of each grant differs
according to the capabilities of each institution, there is a general
pattern common to all of them. This pattern has the following charac-
steristics:

Attention is concentrated on an individual or group which serves as
a focal point for space-related activity in the university.

The funding and research descriptions are flexible enough to permit
shifts of emphasis within the program to areas of greatest importance
as the research progresses.

The choice of specific method of attack rests with the university
and the individual investigators, thus affording the institution an op-
portunity to utilize its resources in the most efficient manner and assuring
the continued flow of research ideas,
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Forty multidisciplinary research grants now exist in 40 universities,
located throughout the country. Each university has different assets and
capabilities, and our relationship with each varies accordingly. Through
the support of quality work at selected institutions not currently partic-
ipating in space research, the number of universities involved in space
related problems is permitted to grow. By providing new opportunities to
these institutions to work with us, many excellent research programs have
emerged, new talents and skills have been developed, and new ideas have
been brought to our attention., The net result is a broadening of our
national base of research participation.

To the university already heavily involved in space-related researnch,
this program provides an opportunity to make more efficient use of its
assets by augmenting existing work, filling gaps in research program:;, and
consolidating related work. More importantly, however, it provides an
opportunity for the development of multidisciplinary approaches to broad
problems which require a focusing of talents from several different disci-
plines. Many of the scientific and technological problems facing NASGA
require an understanding of the behavior of large and complex systems that
resist piece-meal attack, and their solution demands the concerted and
cooperative effort that universities can provide by bringing together their
many specialists from varied technical and scientific disciplines.

For the continuation and growth of these special purpose research
programs in FY 1967, approximately 71 projects will be supported at a
cost of §12 million, Sixty five of these grants will be for the contin-
uation of projects supported in FY 1965, and the remainder will be to
universities participating in this program for the first time.
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RESEARCH AND DEVELOPMENT

FISCAL YEAR 1967 ESTIMATES

OFFICE OF SPACE SCIENCE AND APPLICATIONS LAUNCH VEHICLE DEVELOPMENT PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The purpose of the Launch Vehicle Development Program is to ensure a
timely and economical availability of launch vehicle capability to meet un-
manned mission requirements. Continuing Advanced Studies of mission require-
ments defines needs in terms of improved vehicle performance. As the mission
requirements exceed present vehicle capability, these performance increases
are translated into required systems improvements, configuration changes, im-
proved operating techniques, new stages, and new launch vehicles or combina-
tions thereof. If major development is required to meet new mission needs,
implementaticn of the development would be within the Launch Vehicle Develop-
ment Program. The Scout and Delta programs, generated and implemented in
this fashion, were completed in FY 1963. The Centaur development program is
expected to Lbe completed in a similar manner in FY 1967.

SUMMARY OF RESCURCES REQUIREMENTS:

1965 1966 1967
Supporting research and tech-
nology/Advanced studies...... $7,100,000 $4,000,000 $4,000,000
Centaur development..... e 89,400,000 51,300,000 29,700,000

Total......coveiineeiinnenns 296!500‘000 255!300!000 §335200!000

Distribution of Program Amount by Installation:

John F. Kennedy Space

Center, NASA.........ovvun $1,321,000 $820,000 $700,000
Marshall Space Flight Center. 152,000 10,000,000 ---
Goddard Space Flight Center.. 1,557,000 250,000 -———
Electronics Research Center.. 100,000 200,000 250,000
Langley Research Center...... 735,000 570,000 €00,000
Lewis Research Center........ 91,302,000 42,820,000 31,550,000
NASA Headquarters............ 1,333,000 640,000 €00,000

BASIS OF FUND REQUIREMENTS:

Supporting Research and Technology/Advanced Studies

1965 1966 1967

Advanced studies............. . $842,000 $500,000 $500,000
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1965 1966 1967

Supporting research and

technology:
Propulsion................. $2,729,000 $1,245,000 $600,000
Guidance, control and

navigation............... 285,000 200,000 500,000
Instrumentation and

electronics.............. 285,000 20,000 .-
Structures and materials... 229,000 605,000 500,000
Vehicle engineering........ 130,000 1,430,000 1,900,000
FLOX. .. eireneeneonnenonns 2,600,000 —-- .-

Total....cvvveneenaneennn 27!100!000 24!000!000 24!000!000

The purpose of Advanced Studies is to define vehicle requirements for
future missions and to establish the methods by which needed performance, be-
yond current capabilities, can best be developed. These studies also provide
indications of those areas of research and new technology development which
may be most fruitful in terms of future mission benefits. The Supporting
Research and Technology efforts are directed toward developing the new tech-
nology and techniques shown to be needed by the Advanced Studies. This facet
of the program also provides for demonstration of new technology prior to
full scale development efforts,

The FY 1966 and FY 1967 studies and technology efforts have been focusing
on high-energy mission requirements for a small energetic (kick) stage as an
addition to existing launch vehicles. The FY 1967 kick stage efforts will be
directed at mission analyses, investigations of subsystem alternatives and
vehicle adaptions, and program planning.

Studies are being conducted in the FY 1966 program on solid propellant
performance prediction, operational hazards of electrostatic charges on ve-
hicles, improved destruct systems, feasibility of adaptation of the Surveyor
retromotor for use as launch vehicle stage propulsion, strapped down inertial
guidance and radio guidance feasibility, fluorine hazards and comparison
studies of high and low thrust for high velocity missions. Work will con-
tinue in FY 1967 on solid propellant prediction efforts, fluorine safety and,
for the overall Launch Vehicle and Propulsion Programs, studies of advanced
mission requirements, vehicle alternatives and program analysis.

The FLOX technology effort directed toward verifying the feasibility of
adding liquid fluorine to the Atlas propellant system for performance im-
provement was completed with FY 1965 funds.

Centaur Development

1965 1966 1967

Vehicle development........... $77,206,000 $40,480,000 $17,000,000
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1965 1966 1967

Supporting services........ cee $4,200,000 --- ---
Instrumentation......c..... N 100,000 -~ ---
Atlas boosters....... ceeeeeaens 4,250,000 -—- -
RL-10-A3 engine improvements... 500,000 $10,000,000 $12,000,000
Propellants.......ovoveveeennnn 3,144,000 820,000 700,000

Total.....ovvvirininnnen e $89,400,000 $51,300,000 $29,700,000

The Atlas/Centaur is under development as a high-energy upper stage vehicle
burning liquid hydrogen and liquid oxygen that will provide the required capa-
bility for NASA's unmanned lunar and planetary missions. The Centaur program
has provided techniques for the handling, storage and use of liquid hydrogen
in the space environment. Another feature of the Centaur vehicle is its
utilization of an all-inertial guidance system through the complete mission
profile.

This development program, initiated by the Advanced Research Projects
Agency of the Department of Defense and transferred to NASA in 1959, consists
of eight flight tests of the Centaur vehicle. Six of these flight tests have
been completed.

After the failure of the first flight test, AC-1, on May 8, 1962, an ex-
tensive evaluation was made of the entire program by NASA and the various
contractors. A basic reformation of the program was accomplished. With the
exception of AC-5, which was destroyed when the Atlas booster failed shortly
after launch, all subsequent flights have met all major development test ob-
jectives. The failure of AC-3 to achieve orbit occurred after all major test
objectives had been met. The most recent success was AC-6, launched
August 11, 1965, carrying a 2,084 pound dynamic model of the Surveyor :into a
simulated lunar intercept trajectory. AC-6 then successfully performed a
retromaneuver 30 that the spacecraft stabilization system would not lock on
the Centaur vehicle as a reference point. Flight data indicated that all
planned flight events were nominal, and the injection was so accurate that a
mid-course correction would not have been required to achieve lunar impact.

The last two development launches will demonstrate the parking orbit or
two-burn capabilities of the Centaur vehicle. This is to be accomplished by
first launching the vehicle into a 90 nautical mile parking orbit. The Centaur
engines will be stopped for a 20 to 25 minute coast period, and then the engines
will be restarted to burn until the required velocity is attained for a simu-
lated lunar transfer trajectory.

General Dynamics/Convair is the prime contractor for the Centaur stage.
This stage uses the RL-10-A3 engines developed under contract with Pratt and
Whitney Aircraft Corporation, and a guidance system developed by Minneapolis-
Honeywell as a subcontractor to General Dynamics. NASA has subsequently con-
tracted directly with Minneapolis-Honeywell for the guidance system.
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The Lewis Research Center has been assigned management responsibility of
the Centaur project. The RL-10-A3 development and improvement programs are
under the direction of the Marshall Space Flight Center. Integration of the
engines with the Centaur vehicle is under the management of Lewis Research

Center.

Funding for FY 1967 is for completion of the developmental effort on the
Centaur vehicle and improvement effort on the RL-10-A3 engines.
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RESEARCH AND DEVELOPMENT

FISCAL YEAR 1967 ESTIMATES

OFFICE OF SPACE SCIENCE AND APPLICATIONS LAUNCH VEHICLE PROCUREMENT PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The objective of the Launch Vehicle Procurement program is to provide
launch vehicles and launch support for unmanned space missions. In addition
to the purchase of vehicle hardware, this program includes a broad spectrum
of supporting activities required to meet each specific mission objective.

The launch vehicles currently procured through this program are: Scout, Delta,
Thor-Agena, Atlas-Agena, and Centaur.

Launch Vehicle Procurement is presented as a separate program, which is
consistent with actual vehicle procurement practices, i. e., vehicles are
ordered in gpecific quantities. However, in order to identify the amount of
launch vehicle funding related to each of the various flight projects for the
purpose of identifying total project requirements, such amounts are zlso shown
with the applicable project presentation as a parenthetical notation.

To establish the quantity of vehicles to be ordered the following factors
are considered: (1) the current and projected inventory; (2) vehicles ordered
but not delivered; (3) current and projected launch schedules; and (4) procure-
ment leadtimes required for vehicle delivery. Procurement of vehicles is
adjusted to maintain minimum inventories; however, maintenance of some inven-
tory level is necessary to provide the flexibility to meet changing 1equirements.

In addition to vehicle hardware procurement, the purchase of services
associated with the launch of each mission is included in the Vehicle Pro-
curement program. The costs of trajectory studies, mission modificat:ions
to the vehicle, launch crews, propellants, and other similar support are alsc
included.

The Sustaining Engineering and Maintenance effort associated with each
vehicle provides the means for keeping the operational vehicles and ground
support equipment up-to~date to ensure high performance and reliability.
This goal is achieved through product improvement programs, maintenance of
ground suppcrt equipment, vehicle system engineering, and other supporting
services. The cost of this part of the procurement program is not clearly
identifiable with a specific mission and therefore these costs are aot
included in the parenthetical notations shown with each project.



SUMMARY OF RESOURCES REQUIREMENTS :

SCOULeesvocsosencsesanassssseas 513,287,000
Deltaecsvevecscesessscanssanane 32’374,000
AgeNasesienesosscssccssssssecss 55,040,000
Centaursiveveessosssccsonosocsas 44,814,000

1965 1966 1967
$11,700,000  $10,400,000
27,900,000 22,900,000

71,100,000 54,700,000

64,000,000 64,000,000

4,000,000 --

Atlas;o-cu.u-‘.o.-.oooool-o-occo 8‘922'000
TOtZal-n.a-............-.o..--. §154!487!000

$178,700,000

Distribuiion of Program Amount by Installation:

John F. Kennedy Space Center,

$152, 000,000

NAS[\»Ou00.000-0.-0..-...... $1,353,000 $2’507’000 $3,319’000
Goddard Space Flight Center.. 19,496,000 18,580,000 22,205,000
Pacific Launch Operations

OffiCe».............--....- 99,000 habadad .-
Langley Research Centerceeecse 13,737,000 11,600,000 10,400,000
Lewis Research Centeresece.... 107,673,000 137,023,000 115,821,000
NASA l{eadquarters.. eeeccosccse 12,129’000 5,625’000 hutadn
Western Operations Office.... ——- 3,365,000 255,000

The overall mission plan for launches during this period is:

Calendar Calendar Calendar
Year Year Year
Vehicle 1965 1966 1967
Scoutllll!.................... 4 3 8
Deltal'l.l.................... 6 6 9
AZENAsceccccosccnccssscassccns 4 7 11
AtlaS‘.-.-.................... 1 - -
CentaUlesssesesccscscscncnsses 2 4 4
TOtal...-...........-...... 17 20 32
- ] E——
BASIS OF FUND REQUIREMENTS :
Scout Procurement
_1965 1966 1967
VehicleSeeeceeoaooscccsnsnvensse $1,962,000 $3,600,000 $3,600,000
MOtOI‘S.....-...-.......o-...... 3,279’000 1’928’000 2;500,000
Logistics and othercesscessoces 546,000 2,172,000 300,000
Sustaining engineering and
maintenancCeeeecsceacscecsscosce 7,500,000 4,000,000 4,000,000

lrotal.....l...I‘........... §13'2873000

$11,700,000

$10,400, 000
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The purpose of the Scout Procurement program is to provide a reliable,
relatively inexpensive vehicle for general space research. It is the smallest
of the basic NASA family of launch vehicles and meets the requirements for a
variety of small sized payloads for orbital, probe, and re-entry miss:ions.

The Office of Space Science and Applications has assigned management of
the Scout project to the Langley Research Center. Ling-Temco-Vought is the
prime contractor for the production of Scout vehicles. There are two launch
sites capable of launching the Scout vehicle: the Western Test Range in
California, and Wallops Island, Virginia.

The logistic support of these launch sites has been integrated into a
single effort within this program.

The first operational Scout vehicle was launched April 23, 1962. There
have been 40 launches through the end of calendar year 1965 for a wide variety
of NASA, Department of Defense, Atomic Energy Commission, and international
missions.

The FY 1967 funds for Scout Procurement will be utilized to initiate new
procurements of Scout vehicles and launch services. Funds will be applied to
continued procurement of first, second, third, and fourth stage motors to meet
CY 1967 launch requirements. Funding is also provided for other support
requirements, such as adaptation of the Scout vehicles to satisfy spacecraft
and other mission peculiar requirements.

To adequately provide Sustaining Engineering and Maintenance support for
Scout missions, funds are required for continued effort in the areas of envi-
ronmental testing, data reduction and analysis, engineering support, mainte=
nance of ground support equipment at the two launch sites, publication of
manuals, and other similar support.

Delta Procurement

1965 1966 1967
Delta StageSesssesccssssesssees $ 6,678,000 $10,300,000 $ 8,725,000
Thor bOOStErSseceescccssncsccas 10,200,000 9, 144,000 9,000,000
PropellantSeeseeceesssscccccoss 200,000 595,000 695,000
Third StageSesecescsscesacsasee 554,000 861,000 480,000
Sustaining engineering and
maintenance,eeeseeecsocessccs 14,742,000 7,000,000 4,000,000

Tota.lo"-.pcc.co-o.o-o..oooc ﬂg_3374’000 igz,900,000 §22.20()'000

The purposz of the Delta Procurement program is to provide a reliable
launch vehicle for a wide variety of medium size satellites and small space
probes.
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The Office of Space Science and Applications has assigned management of
the Delta project to the Goddard Space Flight Center. The prime contractor
for the Delta launch vehicle is the Douglas Aircraft Corporation. Thor
boosters are procured through the Air Force.

To date, the Delta vehicle has been launched only from the Eastern Test
Range at Cape Kennedy. A second launch site capability is scheduled for com-
pletion in the Spring of 1966 at the Western Test Range in California, with
an ensuing first Delta launch planned shortly thereafter. Launch services
associated with the Delta vehicle are procured on an annual basis, and FY 1967
funds are planned to support requirements at both launch sites. Included in
the FY 1967 request are funds to continue procurement of Thor boosters, Delta
second stages and third stages to meet launch schedule requirements for the
Delta vehicle,

Fiscal year 1966 Sustaining Engineering and Maintenance funds (along with
the related funds for Construction of Facilities) will complete the establish~
ment of the Western Test Range launch capability, and the improvement of the
Delta vehicle to provide increased payload volume and weight.

Fiscal year 1967 Sustaining Engineering and Maintenance funds are planned
to continue maintenance and updating of ground support equipment, mission

analyses, performance studies, and miscellaneous minor improvement efforts.

Agena Procurement

1965 1966 1967

Agena productiONecscccecescsees $15,756,000 $12,666,000 $11,339%,000
Agena mission modifications.... 12,949,000 31,049,000 14,61%,000

Thor procurementecccescasscccee 4,111,000 3,796,000 3,885,000
Atlas procurementescecscscecssces 14,948,000 17,073,000 17,734,000
PropellantSiceveecscessssscnsace 577,000 516,000 1,129,000
Sustaining engineering and

maintenance:esceccesssssoscse 6,699,000 6,000,000 6,000,000

TOta‘.lo.........-........... $55,040,000 $71,100,000 $§4’700,000

In combination with Thor and Atlas boosters, the Agena second stag: is
employed extensively by NASA. The restartable Agena stage provides considerable
latitude in mission capability among the various earth orbital and lunar or
planetary missions.

The Agena was developed by the Air Force as a second stage for use in
its programs. Early in 1960, NASA decided to use the Agena in combination
with the Thor and Atlas boosters rather than develop a similar stage. However,
each Agena stage must be modified to meet the specific mission requirements.
NASA missions utilizing the Thor-Agena vehicle are presently planned to be
launched intc polar or near=polar orbits from the Western Test Range.
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NASA uses the Atlas=Agena for its unmanned lunar and planetary explora-
tion missions, such as Ranger, Mariner, and Lunar Orbiter; and to launch
heavier scientific and applications satellites such as the Geophysical Obser=
vatories, the Astronomical Observatories, and the Applications Technology
satellites. The Atlas~Agena is normally launched from the Eastern Test Range
to support NASA missions, although capabilities for its launch exist at the
Western Test Range.

The Office of Space Science and Applications has assigned project manage=-
ment to the Lewis Research Center. The prime contractor is the Lockheed Missiles
and Space Corporation. Thor and Atlas boosters are procured through the Air
Force.

Funds requested for FY 1967 will provide for continued procurement of the
basic Agena stages, Atlas and Thor boosters, and the adaptation of the Agena
stages for mission peculiar requirements. The necessary Atlas, Thor and Agena
launch support, i.e., launch services, propellants, etc., will also bz provided.

Fiscal year 1967 Sustaining Engineering and Maintenance funds are planned to
continue effcrts in shroud improvement, modifications and improvements to
launch pad ground support equipment at both launch sites, and miscellaneous
engineering support services.

Centaur Procurement

1965 1966 1967
Vehicle productioneeeesceesssss $27,828,000 $39,100,000 $35,381,000
Atlas procurementesecccecsccescs 5,496,000 6,470,000 9,769,000
RL-10 engirie procurementsecssces 4,700,000 3,200,000 3,100,000
PropellantSessesescssscacsonnee 2,040,000 1,230,000 1,750,000

Sustaining engineering and
MmaintenancCeeeeescesssscessonne 4,750,000 14,000,000 14,000,000

TOt,al...........-.......... §44!814!000 §64!OOO!000 §6410030!000

The Centaur vehicle is a high performance, general purpose launch vehicle
for use on ummanned lunar, planetary, scientific, and applications missions
which exceed the capability of the Atlas-Agena vehicle. The present procure-
ment of operational Centaur vehicles is programmed to meet the requirements of
the Surveyor unmanned lunar surface exploration project, and the Mariner
unmanned planefary exploration project.

As with the Centaur development project, the Office of Space Science and
Applications has assigned project management to the Lewis Research Center, and
the prime contractor is General Dynamics/Convair, San Diego, Califormia. Pratt
and Whitney Aircraft Corporation of East Hartford, Connecticut and West Palm
Beach, Florida is an associate contractor for the 15,000 pound thrust liquid
hydrogen engines, and Minneapolis~Honeywell of St. Petersburg, Florica is an
associate contractor for the Centaur guidance system.
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Funds requested for FY 1967 are to continue Centaur procurment in support
of the Surveyor program and to initiate procurement for the 1969 Mariner
missions to Mars. They will complete procurement of Atlas-Centaur vehicles
for the first seven Surveyor missions; provide launch services and other
supporting services for CY 1967; and provide for initiation of procurement of
additional Atlas boosters, RL-10-A3 engines, and Centaur stages.

Fiscal year 1967 Sustaining Engineering and Maintenance funds will provide
for maintenance of ground support equipment at the launch test sites, and
for pre~flight and post=-flight engineering analyses of performance ard relia-
bility aspects of the operational Centaur. Funds will also be utilized for
product improvement efforts directed toward systems integration.and improv-
ing vehicle reliability,

Atlas Procurement

1965 1966 1967
Atlas VehiCl(!S.. esceeccsnsesvenes $972,000 me—- -
Sustaining engineering and
maintenancCeececcececcecasccacsnse 8,000,000 4,000,000 ———
Tot:alllll'l.......l.ll.l... §8.972'000 §4.000.000 . et

This project consists of procurement of Atlas launch vehicles for unmanned
missions. 7Two vehicles were procured for the Space Vehicles Systems program-.
Project fire.  Project management for the Atlas procurement project was
assigned to the Lewis Research Center. Funding for the procurement of these
vehicles was completed in FY 1965.

Funds indicated for Sustaining Engineering and Maintenance are for the
SLV-3X, Atlas improvement program. This effort was initiated late in FY 1965
and will provide greater payload capabilities for all missions utilizing
the Atlas bcoster.
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RESEARCH AND DEVELOPMENT

FISCAL YEAR 1967 ESTIMATES

OFFICE OF SPACE SCIENCE AND APPLICATIONS BIOSCIENCE PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The Bioscience program continues to have two primary objectives. The first
is the search for extraterrestrial life, with the primary emphasis directed
initially to the planet Mars. The specific aims of this objective include:
(a) physical and chemical evaluation of the martian surface as a possible
environment for life; (b) determination of whether or not life exists, or has
existed, on Mars; (c) if life in some form exists, determination of its
characteristics; and (d) if no life exists on Mars, investigation of the
pattern of chemical evolution in order to evaluate the probability of its
future occuricence either spontaneously or by contamination. The search for
life on Mars is being implemented in two ways. Since a determinatiorn of the
existence of martian life requires at least the landing of life-detection
experiment packages, the feasibility of conducting such studies using an
Automated Biological Laboratory is being studied. Such an integrated system
will be capable of performing various experiments in a sequential fashion
rather than having completely discrete experiments aboard. The concept of
such a systen includes the ability to reprogram its analyses, repeat various
experiments; and perform necessary computations on the data it obtains. In
addition, a program of planetary quarantine effort was established tc minimize
the possibility that terrestrial organisms could contaminate Mars and thus
destroy its scientific value as a means of testing the various hypothesis
regarding the existence of extraterrestrial life. The Voyager spacecraft will
provide the first capability for landing a sterilized scientific package on
the surface of Mars. Continuous effort will be made before initiation of the
Voyager flights to assure an adequate understanding of and solution to the
very complex problems associated with this effort before commitment to flight
hardware procurement.

The second cbjective is directed towards attaining a thorough understanding
of the effects of the space environment on terrestrial organisms. Its imple=-
mentation includes ground-based experiments and the Biosatellite project. The
Biosatellite will study the biological effects of weightlessness, the effects
of an environment disassociated from the influence of the earth's rotation,
and the combined effects of radiation and weightlessness. Nineteen experiments
have been assigned to the respective payloads of the Biosatellite spacecraft.
Each of the three principal payloads has a backup in the event of failure.

If the flights are successful, the backup spacecraft can be utilized to repeat
the experiments for confirmation of the results.
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A supporting program of basic and applied research is being conducted in
conjunction with and support of the Bioscience program objectives. This
effort includes such work as structural and chemical analysis of terrestrial
fossils as a means of tracing the history of life on earth in order to improve
our capability of looking for life or its precursor chemicals on the moon and
planets, the development of automatic systems for conducting chemical urinary
analyses during flight, analysis of perception in relation to continual trans-
formations of the visual scene of the perceiver, and the development and
miniaturization of a biological telemetry device which may be utilized for
telemetry of biological activity aboard space vehicles.

SUMMARY OF RESOURCES REQUIREMENTS :

Supporting research and

technolcgy......
Biosatellite......

Total.eeeeeennne

1965 1966 1967
............. $12,501,000 $15,100,000 $14,700,000
ceeseeseenann 16,000,000 21,600,000 20,700,000
...... teeesan $28,501,000 $36,700,000 §35!ﬁ00,000

Distribution of Program Amount by Installation:

Goddard Space Flight Center.. $385,000 $420,000 $420,000
Jet Propulsion Laboratory.... 1,519,000 2,337,000 2,500,000
Wallops StatioN....eeeveese .o 60,000 100,000 100,000
Ames Research Center......... 17,392,000 22,599,000 21,300,000
Langley Research Center...... —-- 30,000 30,000
NASA HeadquarterS.......... . 9,145,000 11,214,000 10,450,000

BASIS OF FUNL REQUIREMENTS :

Supporting Research and Technology

1965 1966 1967

Exobiology...eea. ceeseccsranan $4,900,000 $5,000,000 $5,000,000
Environmental bioclogy..ececee.e 2,800,000 2,800,000 2,300,000
Behavioral biology.......... cee 2,100,000 2,100,000 2,100,000
Physical biology..ceeeeucensn . 1,900,000 1,900,000 1,900,000
Automated b1010g1ca1 laboratory -—— 1,000,000 1,000,000
Planetary quarantine........... ——- 1,000,000 1,000,000
Bioscience investigations for

manned MiSSiONS..veenssesonse 801,000 1,300,000 900,000

Total..... ceeessasecasessenae $12,501,000 $15,100,000 $14,700,000
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Exobiology

The Exobiology program supports the search for extraterrestrial life,
including ground-based studies regarding the origin of life on earth, with
particular emphasis on the possibility that some form of life may exist on
the planet Mars. The ground-based studies are directly relevant to the search
for extraterrestrial life since the data derived from these studies may lead
to the formation of testable hypotheses regarding the origin and nature of
long~evolved or incipient planetary life. In addition, the development of
spacecraft experiment packages for biological exploration of the plarnets may
be affected by these investigations as well as by studies of the plaretary
atmospheres and surfaces and fly-by missions by spacecraft such as Mariner IV.

An analysis of fossil remains in ancient terrestrial rocks has prcvided
data of great interest in tracing the history of terrestrial life. (me study
employing high resolution mass spectrometry has provided quantitative indica-
tions that when molecules associated with life are analyzed in recent and
ancient sediments, the quantities of these molecules decrease at a predictable
rate as the age of the sediments increases. This techmique is applicable to
the geochemical analysis of Apollo lunar samples, the analysis of organic
matter in meteorites, and the automated analysis of life-related compounds on
Mars.

Proteins and their amino acids are universal components of all terrestrial
organisms, arnd the most commonly abundant organic chemical components of
living things. Although about 60 amino acids are known to exist, 18 are
constituents of our contemporary biota, Of these, about half remain stable
for millions of years. These facts suggest that gas chromatography, mass
spectrometry, and the application of classical chemical techniques may be
utilized in the biological exploration of Mars.

The development of a completely automatic soil processor capable of
analyzing surface planetary substances such as soil, dust, and debris provides
another way of seeking to detect and analyze extraterrestrial biological
activity. Thkis device is based on the property of organic chemicals generated
by living matter to twist a beam of plane polarized light as the light passes
through., All living species select, contain, and produce optically active
substances. The property is retained in recent biological residues and in
ancient orgaric deposits.

The moon is considered by many biochemists to represent a unique oppor-
tunity for study of prebiological chemistry and to provide an indication of
organic chemistry that would probably have existed on the earth prior to the
origin of life, maintained in ''cold storage' for millions or billions of
years, This is amenable to study by means of samples returned by Apollo
missions or in-situ study by automated analytical equipment.
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Environmental Biology

Research in the Environmental Biology area is concerned with the biological
effects of the space environment on various living earth organisms, including
man. Ground-based bedrest experiments with men were made for the primary
purpose of determining the extent and cause of musculo-skeletal changes that
occur with prolonged bedrest. Studies associated with these experiments
indicated that definite cardiovascular deconditioning occurs after 30 days
of bedrest and that almost complete recovery can be achieved by two wzeks of
ambulatory activity.

Research on the effects of stress on the cardiovascular system during
simulated space flight has shown that cardiac rhythms (pulse and pressure)
have been seriously altered by high noise levels and changes in light
intensity.

The metabolic effects of prolonged weightlessness will be studied :in the
Biosatellite and other manned and unmanned space missions by a system under
development by the Jet Propulsion Laboratory. This system will provide for
in-flight analyses of physiologically significant urinary biochemical
constituents. The system will be automated and will have a functioning
capability of about 45 days. Once every six hours, samples of urine will be
analyzed and the results telemetered to the experimenter providing him with
information regarding the well-being of the subject relative to skelernal,
muscular, and general nutritional status as these are affected by space
flight.

Other studies have extended our knowledge of the environmental extremes
which organisms can endure and still survive. Organisms obtained from such
earth habitats as hot springs, deserts, and cold arctic tundra have been
grown under circumstances usually considered lethal. The data resulting from
these studies are of interest in considering the possibility of life :n the
reducing atmosphere of Jupiter.

Behavioral Biology

Recent reszarch has emphasized ground-based studies preparatory to in-
flight experiménts on the effects of zero gravity and other conditions
peculiar to the space environment on the behavior of organisms. Emphasis
has been placad on the capacity of organisms to adjust to alterations in
gravity, particularly the determination of responsiveness of gravity receptors
to transient and prolonged stimulation. Additional studies have been con-
ducted on the orientation of biological organisms in time and space in the
absence of terrestrial cues,

Research has involved neurophysiological, biochemical, and behavioral
analyses which have further elucidated brain-behavior relationships of impor-
tance to organisms in environmental adaptation. These studies have emphasized
those neurobehavioral relationships which maintain activation and alertness.
Other research has been concerned with problems of information storage and
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retrieval in living systems, using biochemical biophysical, and electio-
physiological approaches. Related studies on processes such as attention,
discrimination, perception, and motivation, as well as complex sensor: -motor
functions have been productive of new insights into the mechanisms of behavior
and their interactions with the space enviromment.

Physical Biology

The Physical Biology program supports research in comparative physiology,
bio-instrumentation and molecular biology. Research in comparative physiology
includes studies on living organisms which specifically lend themselves to
investigations in orbiting biological vehicles, on the nutritional recquire-
ments of living organisms for prolonged space travel, and on physiological
phenomena and dynamics of various systems. Nutritional studies have shown
that men can live on chemically-defined liquid diets for at least six months
without apparent ill effects. The dynamics of the body temperature regulatory
system, the blood flow (cardiovascular system), and the hormonal system are
being studied by physical modeling and analysis in an attempt to understand
the mechanics of these systems under normal conditions as well as in stress
situations.

Various types of biological instrumentation are being developed to measure
and analyze various biological, biochemical, and biophysical phenomena. In
biological telemetry, work is proceeding on the development of a multichannel
sensing implantable device in order to measure, simultaneously, a number of
biological aml behavioral activities. In electron microscopy, the development
of supéerconducting lenses may make it possible to observe microscopic material
for longer periods of time,.

In the area of molecular biology, research is being conducted on biological
systems at the molecular and cellular levels. In work on the coding of amino
acids during protein synthesis, it has been calculated that the numerical
possibilities of amino acids sequence in DNA (deoxyribonucleic acid) are of
such magnitude that they can account for the evolution of all living forms.

Automated Biological Laboratory

In order to conduct life detection studies on Mars, it will be necessary
to develop an automatic, highly reliable, technically sophisticated biological
experiment system. The concept of an Automated Biological Laboratory (ABL)
is based upon the conviction of biologists that no single life detector will
provide results capable of unambiguous interpretation. The concept approach
being investigated through a feasibility study with the Aeronutronics Division
of the Philco Cocrporation envisions a system which can look for many charac-
teristics of life at one time, and which has the capability of reprogramming
its analyses, repeating its experiments, performing the necessary computations
on the resulting data, and transmitting this data to earth.

This integrated experiment system could perform scientific explorations
designed to determine the physical and chemical characteristics of Mars,

detect the existence of macromolecules, directly determine the existence and
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characteristics of "life", and take pictures, both macroscopic and micro-
scopic, through the light spectra from infrared through the visible and into
the ultravioclet.

The aeronutronics' study established the feasibility of the concept of an
integrated package of biological experiments, and presented a possible design
for an ABL based chiefly on the current state of technology. The study also
resulted in the suggestion that thirty five experiments could be included on
the first ABIL. These experiments would only require twenty seven instruments,
however, since several of the instruments could perform multiple experiments,

Planetary Quarantine

The search for extraterrestrial life has the prerequisite that no terres-
trial organisms must be conveyed to the planets prior to the time scientific
payloads are landed. It is also highly important that life detection instru=-
ments are devoid of earth organisms when they land on the planet. Otherwise,
they would detect the life they carried when operated on the planets. In
order to achieve the goal of preventing the transmission of earth organisms
to the planets, various methods have undergone rigorous and intensive study.
Current evidence indicates that neither cold, vacuum, ultraviolet, no:r solar
radiation will reduce microbial life to acceptable levels.

Since the only two agents that kill microbial life, both on the surrfaces
and in the interiors of solids, are heat and ionizing radiations, and since
radiation as a sterilizing agent is expensive, complex, and dangerous, the
planetary quarantine program is seeking to utilize heat as the primary means
of spacecraft sterilization. As a result, it is necessary to develop space=-
craft parts that will withstand the heat required. A related requirement
is that the quantity of biological loading on the spacecraft at the time it
is ready for sterilization must be limited. Research indicates this may be
accomplished most effectively by applying heat or a decontaminate to the
spacecraft parts and then assembling them in ultraclean rooms. Subsequently,
terminal sterilization will be accomplished by heating the spacecraft in dry
nitrogen for a period of time proportional to the number of living organisms
on board. Finally, it will be necessary to protect the sterile spacecraft
from recontamination during launch from the earth by enclosing the sterile
landing capsule in a hermetically sealed canister which would be removed when
the spacecrafit has reached outer space,

Bioscience Investigations for Manned Missions

For Gemini and Apollo earth-orbiting missions, experiments are in the
development or flight stage; three of these have already flown, yielding
significant results., The synergistic effects of radiation and weightlessness
on human white blood cells were demonstrated during the GT-3 flight, Vision
experiments conducted on GI-5 and GT-7 showed that the visual performance of
the astronauts did not decline during the period of flight and that the ground
observations made from orbital altitudes were within the predicted range of
statistical probtability. Two unique experiments being prepared for Apollo
earth-orbital development flights deal with cell microscopy and stimulus-
response relationships of the gravireceptors under conditions of acceleration
and weightlessness,
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Promising experiments have been identified, aund preliminary missior. param=-
eters, and spacecraft requirements for a manned zero-gravity laboratory are
in the process of definition for the post-Apollo time period. Other manned
projects under study concern the use of spacecraft for the sterile collection
and return of lunar samples for biological analyses on earth, and bioscience
problems associated with manned interplanetary missions.

Biosatellite
1965 1966 1967
Spacecraft.,..viveeecnnnssnscsansas. 910,980,000 $12,334,000 $12,900,000
EXperiments..coeseecsesscesansscnas 4,936,000 8,641,000 7,100,000
Ground operdationS.iccesesccrancacs 84,000 625,000 700,000

Total Spacecraft and Operations. $16,000,000 $21,600,000 $20,700,000

Thor Delta (Launch Vehicle
Procurement Program)..cceeessess (2,500,000) (9,500,000) (4,500,000)

Total (including Launch
Vehiclés) iveevesnvssenseasses ($18,500,000) ($31,100,000) ($25,200,000)

The Bicsatellite represents the first systematic effort to investigate the
effects on biological systems of such unique aspects of the space environment
as weightlessness, the effects of combined weightlessness and radiaticn, and
the removal of living systems from the direct influence of the earth's
periodicity. The experiments will study biologic functions at the cell,
tissue, organ, and organism levels in a wide variety of plants and animals.
In order to accommodate the various experiments, three missions are required.

The first flight will investigate the biological effects on seedlings,
plants, and simple forms of life of weightlessness, and the effects on plants,
animal cells, and insects of the combination of weightlessness and radiation,
It will have a duration of three days. The second flight, scheduled for 30
days, will investigate the effects of weightlessness on a primate's general
metabolic behavior and performance, and cardiovascular and nervous systems.
The 21-day flight consists of general biology experiments to determine the
effects of weightlessness on plant growth and development, growth of isolated
human cells, gross body composition and function in mammals, and circadian
(24-hour) rhythms indigenous to the organism,

The Biosatellite will be launched from Cape Kennedy by the two-stage,
thrust-augmented Thor Delta launch vehicle, The experiments will be contained
in the re-entry vehicle while other supporting equipment will be placed in
the adapter section. The adapter will be separated from the re-entry vehicle
prior to the retro maneuver. Recovery of the spacecraft will be by the United
States Air Force using aerial recovery techniques., A backup recovery method
will employ various water recovery techniques. The recovered capsule will be
delivered to the laboratory at Hickam Air Force Base, Honolulu, within six
hours for post=-flight examination of the experiments.
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It is anticipated that the Biosatellite flights will result in date which
will have a wide range of applicability. The testing of biological hypotheses
in the areas of genetics, developmental biology, environmental physiology, and
general metabolism will be one result of these flights. The Biosatellite
should also provide valuable data pertaining to biological requirements for
prolonged manned space flight, and the possibility of delayed effects appearing
in later life or subsequent generations of animal subjects, with possible
applications o man. Also, these flights should result in the development and
test of new instrumentation techniques, surgical preparations, and other pro-
cedures and devices which may have medical and other applications to human
beings.

Fiscal year 1964 and prior years funding for this six flight program
amounted to $10,412,000. Funding for FY 1965 provided for design, fabrication,
and testing of the spacecraft, and continued funding for experiment development.
Funding for FY{ 1966 provides for fabrication and testing of the spacecraft,
subsystem and system acceptance and qualification tests of the prototype
vehicle, assembly and functional testing of the 3-day and 30-day flight
vehicles and continued funding for experiment development with primary
emphasis on the 3~day flight. Funding for FY 1967 will emphasize fabrication,
qualification, and systems testing of the 30-day and 2l-day spacecraft, and
continued funding on experiment development for these two spacecraft. Funding
requirements for FY 1968 to completion including launch vehicles are estimated
to be $15,628,000,
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RESEARCH AND DEVELOPMENT

FISCAL YEAR 1967 ESTIMATES

OFFICE OF SPACE SCIENCE AND APPLICATIONS METEOROLOGICAL SATELLITES PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The objectives of the Meteorological Satellites Program are: (1) to
develop a satellite capability for global and local readout of cloud cover
day and night, global quantitative measurement of temperature, wind, mois-
ture, and other meteorological factors as a function of height under contin-
uous and variable time scales; (2) to develop and implement for the Depart-
ment of Commerce, Environmental Science Services Administration (ESSA), the
Tiros Operaticnal Satellite (TOS) System; (3) to develop a meteorological
soundings system to explore and study the atmosphere in the region 20 to 60
miles above the earth; (4) to develop the necessary meteorology-related
spacecraft technology and supporting equipment; and (5) to explore the use of
manned spacecraft for meteorology.

Objectives (1) and (2) are accomplished by the Tiros/TOS Improvement,
Meteorological Flight Experiments and Nimbus projects; objective (3) is
accomplished by Meteorological Sounding Rockets; and objectives (4) and (5)
are accomplished by the Supporting Research and Technology/Advanced Studies.

Ten Tiros spacecraft, including Tiros X funded by ESSA, have been suc=-
cessfully launched since April 1960 providing cloud cover and meteorological
data for research and operational use. Tiros IX and X were launched in 1965.
Tiros IX, a research and development satellite in a 'wheel' configuration,
was essentially the prototype spacecraft for the TOS System to be operated by
ESSA starting in 1966. Tiros X was launched into polar orbit instead of a
sharply inclined orbit to provide more global coverage.

Nimbus I, successfully launched in August 1964, had an active life of
about one month due to failure of the solar array drive mechanism. Three ad-
ditional flights are planned, one each in 1966, 1967 and 1969. These flights
will test: (1) improved power supply and data acquisition systems; (2) ini-
tial sensors for obtaining vertical measurements of meteorological data; and
(3) sensors and systems to provide full global daytime and nighttime cloud
cover data for operational use by utilizing both direct readout capability
and stored data for release to data acquisition stations. Research and
application of meteorological sensors on non-meteorological satellites is
conducted in the Meteorological Flight Experiments project with present effort
directed to tests on the Applications Technology Satellites (ATS). Approxi-
mately 50 large research rockets and 100 small developmental sounding rockets
are launched per year at the current level of effort to explore the region 20
to 60 miles abcve the earth and to obtain meteorological data from this
region. In gddition, the project includes field experiment support to acquire
atmospheric data in the 20 to 60 mile region with cooperating foreign coun-
tries. The investigation of scientific techniques; design and development
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of advanced components for general application; improved component reliabil-
ity and lifetime; study of data acquisition techniques; and feasibility

studies on future spacecraft design and capabilities are conducted under
Supporting Research and Technology/Advanced Studies.

SUMMARY OF RESOQURCES REQUIREMENTS:

Supporting research and tech-
nology/advanced studies......
Tiros/TOS improvementsS........ .
Meteorological flight
experiments...oeececeseace e
NimbuS.seeeesscecaovssscocsonas
Meteorological soundings.......

Totaleeeeveaosnne cerescenasse

Distribution of Program Amount by Installation:

Marshall Space Flight Center.
Goddard Space Flight Center..
Wallops StatioN,e.eeescsvcccs
Electronics Research Center..

Langley Research Centexecss.-..
NASA HeadquarterS....eceneeee

BASIS OF FUND REQUIREMENTS :

Supporting Research and Technology/Advanced Studies

Synchronous meteorological

satellite,....... cevennene .es
Sensor requirements and
evaluation.,..ce... ceeecnee .o

Meteorological component
development...coeeeessosscaca
Meteorological sensor
development....... ceessesenas
Advanced systems and components
Advanced studieS.c.eaeeecccns .o
Applications for manned space
missionS......... sesesseccens

1965 1966 1967
$7,311,000  $8,300,000  $9,100,000
4,100,000 3,700,000 2,600,000
1,200,000 3,900,000 5,500,000
16,000,000 20,000,000 23,400,000
2,380,000 3,000,000 3,000,000
$30,991,000  $38,900,000  $43,600,000
$120,000 $170,000 $170,000
29,505,000 35,400,000 39,300,000
e 180,000 140,000
175,000 450,000 500,000
425,000 630,000 630,000
766,000 2,070,000 2,860,000

1965 1966 1967
--- $145,000 -
$2,554,000 2,635,000  $2,33%,000
2,215,000 2,044,000 1,79%,000
1,276,000 496,000 690,000
975,000 1,680,000 2,080,000
- 100,000 100,000
291,000 1,200,000 2,100,000
$7,311,000 8,300,000  $9,100,000
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The objectives of the Supporting Research and Technology/Advanced Studies
are: (1) to develop and evaluate components for potential meteorological
satellite system application; (2) to design and develop satellite sensors for
the detection and controlled acquisition of meteorological data directly
from the atmosphere and from other sources; (3) to investigate scientific
techniques and tools for the systematic observation, analysis and subszaquent
interpretaticn of meteorological atmospheric phenomena; (4) to optimize
satellite performance and information retrieval techniques through advanced
system analyses; and (5) to conduct advanced studies on future meteorological
satellite systems and components., The results obtained from this endeavor
contribute both to achieving the research and development goals of NASA and tc
the development of the operational meteorological system for ESSA.

Project direction is assigned to the Office of Space Science and Applicaticons
at NASA Headquarters, with implementation by Headquarters, Goddard Space
Flight Center, Electronics Research Center, and Marshall Space Flight Center,

Funds were expended in FY 1965 and prior years for the design and evalua-
tion of electronic and mechanical instrumentation packages to convert, amplify
and process data that will be acquired by advanced optical and infrared sensors,
Significant advances were achieved in developing engineering prototypes of
separate satellite cameras to achieve automatic day-night coverage; to obtain
panoramic high resolution data; and to provide real-time readout by continuous
image dissection. New strides were made in satellite data storage techniques;
data compaction studies were initiated to gain greater data capacity. Advanced
satellite control and stabilization methods were investigated, leading the way
to vastly improved meteorological instrument platforms. Funds were also util-
ized for new developments in rocket wind measurements, on initial efforts
to measure stratospheric temperatures and the thermal structure of th: atmos-
phere, and in the study of microwave sensing techniques and sferics measuring
techniques. A feasibility study of a synchronous meteorological satellite and
studies of necessary camera resolutions for highly eccentric and syncnronous
orbits were zlso conducted.

In FY 1966 efforts are continuing in many of the above areas, such as an
improved automatic picture transmission (APT) camera and storage system, and
improved elements for the interrogation, recording and location subsystem
(IRLS) for processing meteorological data from remote instrumented platforms.
Research has been continued into the relationship between the heat energy
budget of the earth and large scale atmospheric phenomena, and into continued
development of an interferometer, spectrometer and other instruments to
measure the structure and radiation of the atmosphere. Techniques are being
developed to measure the intensity and location of sferics signals, and the
atmospheric density by measurement of the refraction of starlight. The flight
model of a rocketborne ozonesonde is being completed. Advanced simulated and
scaled down systems are being completed for the optimization of satellite
control and power components with emphasis on long life and reliable operation.
Studies are also being performed in the area of meteorological experiments
for manned earth orbiting satellites., An advanced mission study wil.. be
undertaken to determine the system parameters of future operational missions
for meteorological satellites.
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In FY 1967, funds are required for design and development work on remote
microwave radiation semsors to take advantage of recent break~throughs in
frequency-multiplier components at experimental millimeter wavelengths in the
electromagnetic spectrum, Prototypes of advanced new cameras on which work
was initiated in prior years will be qualified for space flight. Advanced
satellite control techniques, to replace present reaction wheels and asso-
ciated gas-fed nozzles with passive gravity reacting masses and improved
momentum damping techniques, will proceed beyond initial study stages. The
design of a flexible automatic computerized telemetry system will begin a
two-year development period, providing an extremely versatile method of
collecting several types and rates of environmental data aboard the satellite
for transmittal to the ground. Microminiaturized transmitters and receivers
will be produced for various satellite needs, and will significantly advance
the present capabilities for very low power, high reliability, and compact=-
ness in physical size. Solid state devices will be investigated as a possible
replacement for some of the pick=-up tubes presently used, and will result in
improvements in life and reliability. Advanced mission studies will be con~
tinued on future operational meteorological systems, leading towards a4 second
generation operational satellite system,

Applications for manned space missions include the study and development
of scientific investigations and advanced remote sensing equipment for manned
orbital spacecraft., These experiments will be utilized for the observation
of atmospheric phenomena and its effects on the terrestrial environment.
Several ianvestigations of this type have taken place on manned Gemini flights.
Studies of experiments for Apollo manned orbital missions were initiated in
FY 1965 and FY 1966 to select experiments to take full advantage of manned
space flight missions and capabilities., Fiscal Year 1967 funds will de used
to continue this effort.

Tiros/TOS Improvements

1965 1966 1967
Spacecraft...ceeeeesecncncscaes.  $1,400,000 —-- ==
Ground SUPFOrt.ceseecvocseosoane 1,250,000 $400,000 ———
TOS improvementsS...ceeeeocscesas 1,450,000 3,300,000 $2,600,000
Total Spacecraft and Support.. $4,100,000 $3,700,000 $2,600,000
Delta (Laurch Vehicle Procure-
ment Program)..........cvcieen (400,000) (---) (---)
Total (including Launch
Vehicles)......... PN . ($4,500,000) (83,700,000) ($2,600,000)

The successful launch and operation of Tiros IX has demonstrated the
feasibility of obtaining nearly global cloud coverage of the sunlit portion
of the earth on a daily basis. The objectives of the continuing Tirc¢s re-
search and development project are to provide developmental support for the
TOS system.
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During 1965, the ninth and tenth Tiros satellites were successfully
launched. Tiros IX demonstrated the capability of a cartwheel configured
spacecraft to provide global daylight cloud cover pictures on a daily basis.
Tiros IX has definitely established the feasibility of the cartwheel concept
for the Tiros Operational Satellite (TOS) system. With Tiros IX data, ESSA
routinely prepared daily global cloud maps for use in operational weather
forecasting. Tiros X, which was the first Tiros spacecraft funded by ESSA,
was launched in July 1965 to insure that there would be satellite coverage
during the 1955 hurricane season. These satellites, together with Tiros VII
and VIII which continue to operate in orbit, have made possible world-wide
cloud coverage since February 1965,

The Tiros Operational Satellite (TOS) improvements effort initiated in
FY 1965 provides for the research and development of components and sub-
systems towards meeting the stated evolutionary requirements of the TOS
system. The requirements include the following objectives: (1) increased
reliability, (2) extended life, (3) expanded sensor capability, and (&)
improved operational capability. Attainment of these objectives will result
in less frequent satellite replacement and a more economical operational
system. Presently, two separate TOS spacecraft are required, one to provide
global cloud cover data and another to provide local cloud cover data. The
major objective of our TOS improvements effort has been directed towards the
incorporation of both of these capabilities into a single spacecraft by com-
bining a tape recorder with automatic picture transmission (APT). The next
step beyond this is the effort to replace the camera systems with the High
Resolution Infrared Radiometer (HRIR) to give TOS a nighttime global :loud
cover capability. A feasibility study has already been completed covering
the synchronization of the radiometer scan with spacecraft rotation to pro-
duce good quality cloud pictures. A further effort to extend the HRIR capa~
bility to both day and night (only the latter was demonstrated by Nimbus I)
is already underway. This is the program to attain the desirable objactive
of a single operational spacecraft with both day and night slobal cload cover
capability.

The Office of Space Science and Applications is respomsible for the overall
management of this project. Responsibility for project management is assigned
to Goddard Space Flight Center. The major spacecraft contractor is Radio
Corporation of America.

The FY 1964 and prior year funding for the currently approved 10 flight
program, including launch vehicles, amounted to $43.5 million. The 1965
funds were utilized to complete funding for the development and launch of
Tiros 1X, grcund operations to support Tiros VII, VIII, and IX in orbit, and
improvements toc the TOS system. The FY 1966 funds are being used to incre-
mentally fund for the APT with recorder developments, ground operatioas to
support Tiros VII, VIII, IX, and X, and improvements to the TOS system. The
FY 1967 request will continue funding of TOS improvement subsystems.
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Meteorological Flight Experiments

1965 1966 1367

Meteorological flight
experiments....ceeevenesn ceeen $1,200,000 $3,900,000 $5,500,000

The objective of the Meteorological Flight Experiments effort is to con-
duct meteorological research and development on non-meteorological satellites
and space vehicles, Meteorological experiments will be conducted on Applica-
tions Technology Satellites to: (1) evaluate feasibility of the operation of
meteorological sensors and components aboard gravity gradient stabilized space~-
craft at medium and synchronous altitudes; (2) test new camera systems and
techniques aboard both spin stabilized and gravity gradient stabilized space-
craft; (3) demonstrate new concepts in weather data collection via synchronous
satellites; and (4) evaluate the utility of weather data dissemination via
synchroncus altitude satellites. The spin scan camera experiment planned for
the first ATS, ATS-B, will investigate the meteorological utility of cloud
photographs t:aken from synchronous altitude to detect and track storms,
particularly short-lived phenomena such as thunderstorms, waterspouts and
tornadoes, Ixperience derived from this initial experiment will be used to
develop new sensors and techniques for obtaining cloud data from synchronous
altitude on ATS5-C, D, and E.

The Office of Space Science and Applications is responsible for the overall
management of this project. Responsibility for project management is assigned
to Goddard Space Flight Center,

This project was initiated in FY 1965. Fiscal Year 1965 funding was
utilized to procure and modify high and low resolution cameras and provide
for ground eguipment and integration support for the experiments for ATS-A.
Fiscal Year 1966 funds are being used to procure vidicon cameras for ATS-A,
to procure image dissector cameras for ATS-C, flight hardware for the weather
data dissemination (WEFAX) experiment, and to provide ground support of the
spin scan camera experiment on ATS~-B. The FY 1967 funds are required to
complete procurement of the high and low resolution cameras for ATS-A, the
image dissector or equivalent spin scan camera, and Omega Position Location
Experiment (OPLE) spacecraft hardware for ATS-C; to initiate the camera and
WEFAX hardware development for ATS-D and E; and to incrementally fund the
unique ground equipment, plus operations and data evaluation for the ATS
meteorological experiments. It is anticipated that these experiments will
help to define the configuration of a synchronous meteorological satzllite,
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Nimbus

1965 1966 1967
Spacecrafteisiecsesceccccccenns $9,032,000 $11,795,000 $9,500,000
ExperimentS...soceececasaasnanes 3,891,000 4,825,000 9,900,000
Ground cperations and support.. 3,077,000 3,380,000 4,000,000

Total Spacecraft and Support. $16.,000,000 $20,000,000 $23,400,000

Thorad-Agena {Launch Vehicle
Procurement Program)......... (3,898,000) (3,742,000) (5,531,000)

Total (including Launch
VehicleS)ueveeeoenennnn. ‘e (8$19.898.000) ($23.742,000) ($28,731,000)

The objectives of the Nimbus project are: (1) to develop a spacecraft
with adequate power supply and stabilization to test a number of metecrolog-
ical sensors; (2) to develop a variety of meteorological sensors to obtain
day and night cloud cover and to obtain atmospheric data such as pressure,
temperature, wind, and water vapor at various altitudes over the globe; and
(3) to test these sensors and associated data acquisition and handling
techniques prior to recommending their use on the operational systems funded
by ESSA. The data obtained are made available for meteorological research
and operational use to the ESSA and other domestic and foreign weather
services, The Nimbus spacecraft is larger than the TIROS or TOS and is
oriented to view the earth at all times; thus, it provides a basic satellite
system for testing a variety of subsystems sensors and meteorological
experiments. '

The successful launch of Nimbus I on August 28, 1964, proved the pasic
spacecraft configuration and the usefulness of the meteorological sensors
tested which included three vidicon cameras for global daytime cloud cover
data, a high resolution infrared radiometer (HRIR) for global nightime cloud
cover and the automatic picture transmission (APT) system for direct trans-
mission of realtime daylight cloud cover pictures to small local weather
stations. A failure in the solar array drive reduced power which causied the
termination of useful data after approximately one month of successful
operation. A new experiment, a Medium Resolution Infrared Radiometer (MRIR)
will be flown, in addition to improved versions of the sensors tested on
Nimbus I. he MRIR experiment will permit a full global study of the earth's
heat balance, and represents one of the most significant meteorological
experiments so far undertaken, 1In addition to the MRIR, the Nimbus C space-
craft will test vidicon cameras and a High Resolution Infrared Radiometer
(HRIR) for global and local cloud cover data, both day and night. Nimbus C
will provide ESSA in nearly realtime HRIR data for operational purposes and
initiate experimentation with nighttime direct local readout of HRIR data
through local APT ground stations. Modifications have been made to the solar
array drive mechanisms in the spacecraft.
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The current Nimbus program includes the development of two additional
spacecraft (Nimbus B and D) scheduled for launch in 1967 and 1969 respectively,
Significant spacecraft and meteorological sensor advances are being developed
for testing on these flights such as: (1) a 50~watt radioisotope thermo-
electric generator (RIG) which will demonstrate the feasibility of RTG long
life power supplies for meteorological satellites; (2) new experiments for
determining the temperature profile and the water vapor content of the atmos=
phere such as spectrometers developed by NASA and ESSA; (3) a sensor to
measure the solar flux in the ultraviolet spectral region to determine its
influence on the upper layers of the atmosphere; and (4) initial experimenta-
tion in collecting, recording, and relaying data from a number of sensors
placed on and atove the earth's surface to record atmospheric and meteorolog-
ical data. These Nimbus flights will test the initial sensors for obtaining
vertical measurements of meteorological data such as temperature and water
vapor content, and test sensors and systems to provide full global daytime
and nighttime cloud cover data for operational use by direct readout and also
by stored data for release to data acquisition stationms,

The Office of Space Science and Applications, NASA Headquarters is respon-
sible for the overall management of the Nimbus project. Responsibility for
project management is assigned to the Goddard Space Flight Center. The major
contractors are General Electric for integration and test of the spacecraft
and for the controls subsystems and the Radio Corporation of America for
camera subsystems.,

Fiscal Yesdr 1964 and prior years funding including launch vehicles amounted
to $107.3 million, Fiscal Year 1965 funds were utilized to complete the
Nimbus C spacecraft, incremental funding of the Nimbus B spacecraft, experi-
ments, and related ground operations and support. Fiscal Year 1966 funds
are being utilized for final preparation, launch and ground operations for
Nimbus C, incremental funding to continue the Nimbus B spacecraft, experiments,
ground operations, and support efforts, and to initiate definition and design
studies of the Nimbus D spacecraft and experiments. Fiscal Year 1967 funds
are required Ifor ground operations and support of the Nimbus C spacecraft to
be launched in 1966; to continue the development of the Nimbus B spacecraft;
and more advanced experiments and initial hardware development for the
Nimbus D spacecraft. Funding requirements including launch vehicle procure-
ment for FY 1968 to completion of this four spacecraft flight program are
estimated to be $56.2 million.

Meteorological Soundings

1965 1966 1967
Large research sounding rockets. $1,920,000 $1,920,000 $1,920,000
Sounding rocket system devel-
OPMENL s e sesvacsssstonnosssanes 425,000 630,000 630,000
Field experiment support........ 35,000 450,000 450,000

Total.eeieereoeeonnaoonennsans §2!380!000 §3!000!000 $3,000,000

RD 10-8



The objectives of Meteorological Soundings Program are to: (1) develop
the systems and techniques for exploration of the region 20 to 60 miles above
the earth; (2) investigate the structure and characteristics of the upper
atmosphere; and (3) provide for the exchange of data obtained from this
region among cooperating countries. Research indicates that this region may
act as an important link between the sun's energy and the dynamics of the
weather of the lower atmosphere.

The object:ive of the large research sounding rockets effort is to develop
and improve sensors and techniques for obtaining meteorological data on the
composition, structure and behavior of the atmosphere in the region 40 to 60
miles above the earth. The objective of the small sounding rocket system
development effort is to develop a reliable, inexpensive, simplified system,
including the rocket, sensors, and data acquisition techniques, for obtaining
similar data in the region 20 to 40 miles above the earth. The field experi-
ment support effort provides for the sounding rocket experiments in coopera-
tion with other countries. NASA is cooperating with several foreign coun-
tries in assisting them to establish meteorological rocketsonde facilities.
Through this support, useful data are obtained over the territories of co-
operating foreign countries on a cost-sharing basis, involving no exchange of
funds.

Fiscal Year 1964 and prior year funding amounted to $4.1 million of which
$3.5 million was utilized for large research rockets and $600,000 for small
rocket development,

During FY 1965, 49 large research rockets were launched consisting of 26
grenade experiments, 13 sodium vapor trail and 10 pitot-static tube experi-
ments. In January 1965, Point Barrow, Alaska was established as a launch site
and provided measurements of the atmospheric structure during the Arctic night
for comparison with measurements at other sites with which they were coordi-
nated. Eight of the pitot-static tube experiments were launched from ship-
board in the South Pacific off the coast of South America spaced from the
equator to 607S latitude to provide for the first meteorological measurements
above 30 miles in this area. In the small meteorological sounding project,
100 small developmental sounding rockets were launched to provide upper atmos-
phere data and to test several developments, such as a new parachute configu-
ration, a ruggedized transmitting tube and an improved temperature sensor. In
addition, studies were conducted on the design and performance of rocket motors
and on the development of consumable rocket motor casings.

In FY 1966, approximately 50 large research rocket launches are planned.
These launches will continue the study of the relation of the Arctic atmos-
pheric structure to that in the sub-Arctic, mid-latitudes, and the tropics
during various seasons including the time of greatest frequency of nocti-
lucent clouds. Flight tests will be conducted with a new payload to measure
the amount of ozone in the upper atmosphere. Also, the funds will be utilized
to continue the development of the small sounding rocket system involving
the launch of about 100 small developmental sounding rockets, flight test of
various payload components and research to improve rocket performance and
reduce falling mass hazard. An international cooperative field experiment
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project was initiated with Argentina and Brazil for the establishment of two
launch sites in South America and the coordination of meteorological _aunches
from these sites with launches in North America.

In FY 1967, funds are required to provide for the launch of approximately
50 large research rockets and 100 small developmental sounding rockets, devel-
opment and improvement of sounding rocket systems and initiation of design
and development efforts on an advanced system. Also, funds are required for
the continuation, extension and development of field experiment projects
jointly with countries in South America, Europe and Asia to study and observe
the upper atmosphere through the coordinated launches of small developmental
sounding rockets.
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RESEARCH AND DEVELOPMENT

FISCAL YEAR 1967 ESTIMATES

OFFICE OF SFPACE SCIENCE AND APPLICATIONS COMMUNICATION AND APPLICATIONS
TECHNOLOGY SATELLITES PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The previously separate Communication Satellite Program and the Applica-
tions Technology Satellites Program are combined into one program entitled
Communication and Applications Technology Satellites. The objectives of the
combined program are to; (1) assure that technology required for establish-
ment of future communication, navigation, and other applications satzllite
systems is developed, (2) study requirements for, and technically assess the
applicability of satellites to the future needs of communication, navigation,
and other promising applications systems, and (3) fulfill NASA's responsi-
bilities under the Communications Satellite Act of 1962.

Serving as relay stations af altitudes that are within line-of-sight of
distant points on the earth's surface, communications satellites offer micro-
wave communication over long distances, not presently attained by high
frequency radio. They therefore offer the potential for providing all types
of telecommunications services on a world-wide basis. Studies are underway
to determine the need for an improved world-wide navigation system, traffic
control, search and rescue, and communication systems for aircraft and ships.
Satellites offer great potential in this area. Applications Technology
Satellites offer the potential of testing and evaluating advanced sulisystems
applicable to communications, meteorology, navigation and other purpcses;
testing and evaluating satellite structures and stabilization systems
peculiar to communications, navigation, and other satellite endeavors; and
offer the potential for determining the radiation levels and the long term
effects of this environment on spacecraft components at different altitudes,
particularly the synchronous altitude where very little environmental data
exists,

The Echo, Relay, and Syncom projects are completed except for continued
data reduction and analysis activity. Five Applications Technology Satellites
launches are planned for the 1967-69 period, one at 6,500 mile altitude and
four at synchronous altitude.

SUMMARY OF RESOURCES REQUIREMENTS:

1965 1966 1967
Supporting research and tech-
nology/Acvanced studies....... $2,124,000 $4,500,000 $4,600,000
Echo II'.........'l'.....“l.... 325’000 === -
Relay.ceceeeeecccenncessscnnsons 462,000 200,000 ---
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1965 1966 1967

SYNCOM.svesoscassocccssosccnne $168,000 $100,000 -
Early gravity gradient test

satellite.ceevssconsscossass 5,000,000 --- -
Applications technology

satelliteS..ceeeescnaccnanas 22,695,000 28,000,000 s$21,800,000

Total..iveeeeencossonconanans $30,774,000 $32,800,000 $26,400,000

Distribution of Program Amount by Installation:

1965 1966 1967
Goddard Space Flight Center... $24,414,000 $31,092,000 $2%,107,000
Jet Propulsion Laboratory..... 396,000 648,000 193,000
Langley Research Center....... 215,000 --- -
NASA HeadquarterS..esceececesae 5,749,000 1,060,000 1,100,000

BASIS OF FUND REQUIREMENTS:

Supporting Research and Technology/Advanced Studies

1965 1966 1967
Communicat:ion and navigation.... $874,000 $1,700,000 $1,900,000
Applications technology.....ocss 700,000 2,000,000 2,100,000
Advanced mission studieS........ 550,000 800,000 500,000
Data analySiS....o.-............ === - == 100,000

Total.....--‘.....o............. §2'124‘000 4 500 000 __$_il_‘i00,000‘:

The supporting research and technology effort is being conducted in four
areas namely, (1) communication and navigation, (2) applications technology,
(3) advanced mission studies, and (4) data analysis.

There are nc¢ additional passive communication satellite launches planned,
however, a modest effort will continue in FY 1967 as in past years, on
materials, structures, and erection system development for advanced passive
satellites. Passive satellite technology is being continued because such
satellites have unlimited multiple access and frequency response capabilities,
inherent long life, and high reliability. Investigation effort will continue
in FY 1967 orn active satellite systems capable of linking terminals of greatly
reduced size and cost, making possible communications with over-ocean aircraft,
ships at sea, and small land stations, Investigations will continue on the
effect of scattering of electromagnetic waves by earth's atmosphere aand space
environment; results have and will make important contributions to the Inter-
national Telecommunications Union Conference on Space Communications. Measure-
ment techniques have been developed for measuring radio reflectivity
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characteristics of large inflatable structures on the ground so that their
potential usefulness in space can be predicted. In FY 1967 these techniques
will be used to measure small segments of new and improved passive satellite
materials and structures, and on advanced antenna designs to determine their
characteristics,

Navigation traffic coordination satellite system conceptual studies funded
in prior years indicated that satellites could assist over-ocean aircraft and
ships at sea tc obtain more precise position information under all weather
conditions, and could aid air-sea traffic control, and coordination of
emergency rescue operations., As a result interagency review of existing
arid future agency needs is continuing. We will analyze and compare various
navigation traffic coordination systems (including those involving satellites)
to determine the course of our future research and development efforts in this
area, In FY 1967, studies will be conducted in the navigation-traffic control
area to determine the feasibility of incorporating position-fixing experiments
on future NASA satellites to establish the operational capabilities of the
more promising techniques.

Past investigations of multiple beam forming, electronically steerable
spacecraft antenna array techniques have yielded promising results. Laboratory
models of promising arrays are now being developed for experimental purposes
to determine their potential for space applications such as multiple access
communications with small mobile terminals, and possibly direct broad:ast
satellites, Efforts in FY 1967 will be continued in the area of attitude
measurement and control devices. Attitude measurement devices such as
starfield readers, RF sensors, and non-RF sensors and control devices such as
gravity gradient components, momentum wheels and small thrusters will be
investigated. Effort will be continued on the design and preliminary develop-
ment of a spaceborne millimeter propogation experiment for Applications
Technology Satellites. The frequency range 10 to 100 gigacycles per second
is of great interest because the lower frequency bands are crowded.

Studies on long-lived, fully stabilized spacecraft having a large space
erectable antenna which can be pointed precisely to selected geographic areas
on earth will be continued. Active and hybrid gravity gradient stabilization
control systems will be considered. Feasibility studies on voice broadcast
and TV broadcast satellites will be continued in FY 1967. A feasibil:ity study
will also be conducted in 1967 to determine satellite system comcepts and
approaches to provide wide band communications between interplanetary probes
and earth terminals via satellite relays; provide aids to interplametary
navigation and tracking; and provide spacecraft-to-spacecraft communications
and global navigation aids.

There is a new SR&T item in FY 1967 to cover data analysis in three projects
otherwise completed by FY 1967, namely Echo II, Relay, and Syncom. In order
to completely ascertain spacecraft performance and economic factors, there
must be available spacecraft reliability, degradation, and lifetime data.
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Therefore, it is desired to delineate this phase of the effort in FY 1967,

and close out: the research and development spacecraft phase of the projects
at the end of FY 1966. Funding requirements beyond FY 1967 will depend on

the lifetime of the spacecraft.

Echo 1T

1965 1966 1967

Ground operations and support.... $325,000 - -

The Echo I1I project consisted of design, development, launch, and evalua-
tion of a 135 foot large inflatable passive communication satellite. Other
than a low level effort in experiments on Echo II, the project was completed
in FY 1964. Fiscal year 1965 and prior year funding, including launch vehicles,
amounted to $20.1 million. - No funds are required for FY 1966. A minimal
amount of funds are required in FY 1967 for continued data analysis. This
requirement is included in the SR&T line item.

Relay
1965 1966 1967

Ground operations and support.... $462,000 $200,000 .-

Project Relay consisted of the design, development, launch, and evaluation
of two intermediate altitude active communication satellites. This project
demonstrated the capability to reliably and economically perform narrowband
and wideband communications, including telephone, digital data and TV demon-
strations, between widely separated ground stations for long periods of time.
In addition, Relay satellites are equipped to measure levels of radiation in
the space environment and the effects of radiation on certain critical
components.

Relay I was successfully launched in December 1962, as was Relay Il in
January 1964. The FY 1965 and prior years funding for the two launches
including launch vehicles amounted to $40.2 million. Fiscal year 196¢ funds
are being used for continued data reduction and analysis. A minimal &mount
of funds are required for FY 1967 for continued data analysis. This re-
quirement is :included in the SR&T line item,

Syncom
1965 1966 1967

Ground operations and support.... $168,000 $100,000 -

Project Syncom consisted of the design, development, launch, and evaluation
of synchronous altitude active communication satellites. This project demon-
strated the capability of reliably and economically performing communications
experiments from synchronous orbits including telegraph, digital data, and TV

demonstrations,
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Three Syncom spacecraft have been launched: Syncom I in February 1963 was
unsuccessful; Syncom II in July 1963 was successful in achieving the desired
inclined synchronous orbit; and Syncom III was successfully launched into an
equatorial synchronous (stationary) orbit. Syncoms II and III continue to
function satisfactorily. Syncoms II and III were turned over to the Department
of Defense on April 1, 1965. The FY 1965 and prior years funding for this
three flight program including launch vehicles amounted to $30.8 million.

Fiscal year 1966 funds are being used for continued data reduction and analysis.
A minimal amount of funds are required for FY 1967 for continued data analysis.
This requirement is included in the SR&T line item,

Early Gravity Gradient Test Satellite
1965 1966 1967

SpaCecraft................-....-- $5,000’000 - se-

The Early Gravity Gradient project consists of the design, development, and
flight testing of a gravity gradient stabilization system. The primary
objective of this effort is to demonstrate a gravity gradient stabilization
subsystem in support of the advanced Defense Communication Satellite Program
in the near synchronous altitude region, provide data to support the selec-
tion of design parameters, and assess the feasibility of gravity gradient
stabilization for advanced space systems. NASA and DOD entered into an
agreement whereby the Air Force Space Systems Command will be responsible
for the procurement of flight hardware, and will flight test the gravity
gradient system as an integral part of the initial Defense Communicat:ions
Satellite flights. NASA will continue to monitor this effort and provide
technical assistance to the Air Force. Fiscal year 1965 funds of $5.0
million are available to the Air Force to cover the costs of the spacecraft.
No FY 1966 or subsequent year funds are required for this project by NASA,

A flight test is scheduled for 1966 by DOD,

Applications Technology Satellites
1965 1966 1967

Spacecraft.iccececesosssscncacans $20,695,000 $24,850,000 $17,800,000
Operational SuppOrtesscsescescass _ 2,000,000 3,150,000 4,000,000

Total Spacecraft and Support... $22,695,000 $28,000,000 $21,800,000

Atlas-Agena (Launch Vehicle
Procuremenit Program)....cocceee (4,404,000) (8,240,000) (12,803,000)

Total (including Launch
Vehicle).‘.'.l..“l....‘..... ($27’099’000) ($36’240’000) (834!603I000)
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The objectives of the Applications Technology Satellite project arz (1) to
design, develop, flight test, and evaluate a spacecraft capable of performing
communications, meteorological, gravity gradient stabilization, scientific and
other technological experiments in a 6,500 mile circular orbit, (2) to perform
communications, meteorological, scientific and other technological experiments
utilizing a spin stabilized spacecraft in synchronous orbit, and (3) :o perform
communications, meteorological, scientific and other technological experiments
utilizing gravity gradient stabilized satellites in synchronous orbit., The
basic spacecraft will weigh about 650 pounds., Five launches are scheduled--
one in 1966 and one in 1968 in synchronous orbits utilizing spin stabilized
satellites; one flight planned for 1967 in the 6,500 mile circular orbit
primarily to evaluate the gravity gradient stabilization system; and iwo
flights in synchronous orbit using gravity gradient stabilized spacecraft
scheduled for 1968 and 1969.

The Office of Space Science and Applications, NASA Headquarters, is
responsible for over-all management. Responsibility for project management is
assigned to Goddard Space Flight Center. The major contractors are Hughes
Aircraft Company for spacecraft development, and General Electric Corporation
for gravity gradient stabilization system development.

Funding for this project commenced in FY 1964 with $16.8 million. Funding
through FY 1966 has provided for continuation of development including
assembly of the first spin stabilized synchronous spacecraft, its experiments
and their integration; parts fabrication and prototype model assembly of the
second spacecraft and its experiments; and procurement of common components for
the remaining spacecraft, Funding in FY 1967 will provide for the first
launch, completion of the second spacecraft and its experiments, and prepara-
tion for its launch. This funding will also provide for fabrication of the
third spacecraft and its experiments and for continuation of development on
the fourth and fifth spacecraft. Operational and data analysis effort:s on
the first launch will be initiated. Funding requirements, including launch
vehicles, for FY 1968 to completion of this five flight program are estimated
to be $35.1 million.
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RESEARCH AND DEVELOPMENT

FISCAL YEAR 1967 ESTIMATES

OFFICE OF TECHNOLOGY UTILIZATION TECHNOLOGY UTILIZATION PROGRAM

PROGRAM OBJECTIVES_AND JUSTIFICATION:

The primary objective of the Technology Utilization program is to provide
for the widest practicable and appropriate dissemination to industry of
information concerning NASA activities and results which appear to have
industrial applications potential. The NASA program offers U.S. industry
unique opportunities to improve existing industrial techniques and to develop
new products and methods. It is the purpose of Technology Utilization to
assist in identifying quickly these many opportunities and to insure their
expeditious dissemination for the benefit of American industry, and ultimately
the individual U.S, citizen. Technology Utilization also includes projects
to .study and evaluate those factors which will improve our understanding of
the implications of the space program.

SUMMARY OF RESOURCES REQUIREMENTS :

1965 1966 1967
Identification.ieeecececoceecoens $1,235,000 $1,220,000 $1,165,000
Evaluation...........l.l".’...l. 645’000 680’000 650,000
Dissemination....eececccocccacans 1,970,000 2,000,000 2,085,000
Analysis.I.....Q’.’..‘..‘O'l..ll. 900*000 850’000 900"900

Total.........-................ $4,750,000 $4:750L000 &,8(&.000

Distribution of Program Amount by Installation:

1965 1966 1967

NASA HeadquartersS....esseeseesses 94,750,000 $4,750,000 $4,800,000

BASIS OF FUND REQUIREMENTS:

Identification

The Identification effort is carried out by NASA personnel; specialists
from research institutes, universities and industry; and, by scientists and
engineers working for NASA and NASA contractors. These personnel search for
ideas, innovations, processes and techniques which appear to have potantial
for non-aerospace application and report them quickly to NASA Headquarters.
These reports are now coming in at the rate of 1,200 per year and with the
present emphasis on the implementation of the New Technology Reporting Clause
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in NASA contracts the rate of reporting is expected to increase. The
identification effort also includes the identification of incremental advances
in technology. Research institutes, universities and private companies
identify these incremental advances in technology by reviewing broad areas of
space research and developing state-of-the-art summaries, called Technology
Surveys. During FY 1965, contracts for 12 surveys were negotiated. This
program will bte continued at about the same level during FY 1966 and FY 1967.

Evaluation

The technical information reported to Headquarters is forwarded to a group
of Research Institutes and evaluated for novelty, technical feasibility and
relevance to rnon-aerospace industry. A preliminary review is conducted by
the Illinois Institute of Technology Research Institute, Innovations of merit
are then evaluated in detail by that Institute and one of four other contractors:
Arthur D. Little, Batelle Memorial Institute, Stanford Research Institute, and
Southwest Research Institute, The product of this evaluation is a flow of
new items, prccesses and techniques having non-aerospace potential. These
processes are then made available in one of several publications: Tech Briefs,
Technology Utilization Notes, or Technology Utilization Handbooks. Te:h
Briefs are one to two page bulletins about innovations, published in tihis
format in order that the new developments may reach the potential user as
quickly as possible. The Technology Utilization Reports, Notes and Handbooks
are more comprehensive publications resulting from in-depth evaluations by
research contractors and preparation of more complete information on the
subjects covered. Although the current emphasis on new technology reporting
is expected to increase the rate of documents coming into the system, the
funding requested for FY 1967 will permit continuation of this evaluation
effort at about the same level as for FY 1966 and FY 1965.

Dissemination

Dissemination activities are focused on exploiting the normal channels of
communication that are in existence or which can be developed. Two general
techniques of dissemination are employed. The first is by mailing lists
consisting of over 8,000 industrial companies and individuals who receive
information in some cases on all Technology Utilization publications, and in
others only those in their technical areas of interest. The second fo:m of
dissemination is through experimental regional dissemination centers. The
first experimental regional program was established in January, 1962, with
the Midwest Research Institute (MRI) at Kansas City, Missouri. MRI has
employed a broad, generalized approach in disseminating ideas and innovations
to over 1,000 industrial firms in the Midwest area. During FY 1967, MRI
will continue the basic program and develop new programs for working more
closely with the Midwestern industry on a problem solving basis, using
computer support from the Aerospace Research Applications Center (ARAC) at
Indiana University. This center was established in January, 1963. It offers
three basic services: (1) Industrial Applications Service, a weekly dis-
semination to companies of the Technology Utilization publications with
follow-up applications engineering service, (2) Selective Disseminatiomn Service,
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a bi-weekly computer read-out of the new additions to the NASA magnetic tapes
to provide companies with current announcements of items coming into the
information &ystem; and, (3) Retrospective Search Service, which are responses
to special technical questions, accomplished by computer searching of the
entire file of NASA documents (now totalling approximately 200,000 items).
During FY 1964 and FY 1965, six Centers in addition to MRI and ARAC were
established. These are at Wayne State University (Detroit); the University

of Pittsburgh; University of Maryland; Southeastern State College at Durant,
Oklahoma; the North Carolina Science and Technology Research Center; and the
University of New Mexico., These Centers are serving over 120 member

companies with more than 3,000 firms receiving some degree of service. Fiscal
year 1967 furds will be used to support current programs at these Centers

with appropriate modifications and improvements; and also provide support for
several pilot projects with other agencies., In addition, two new experimental
disseminatior. centers are planned.

Analysis

In recognition of the much broader impact of NASA programs than simply
that of a major one in advancing science and technology, support is given to
a study program to analyze the impact of the space program on the regional and
local economy, and on industries, private institutions and different types of
manpower., The principal aim here is to have researchers assist in characteriziag
NASA's impact as it has affected their regions and to develop analyses which
lead to consideration of improved policies within the constraints of existing
legislation, Under one grant, for example, a study is being made of the
distribution of subcontracts under the Gemini program, regional differences
in the distribution of NASA and the other Federal expenditures, the role of
Defense/Space programs in the national economy, and the supply and demand for
scientific manpower, These and similar studies will be conducted during
FY 1967 to enhance NASA's understanding of the implications of the space
program.,

A recognition of the need to solve critical management problems and
possibly to develop wholly new techniques for managing such a large and complex
research and development enterprise as the NASA led to the support of study
areas that include the organization and management of large R&D projects, the
diversified roles of the research director, the government-industry contracting
system, conditions under which the transfer of new technology takes place in
the economy, and top level policy and decision-making in large R&D orzaniza-
tions. During FY 1967 NASA will continue to support a modest program of
research on such management problems, the solution of which will promote
increased management efficiency both within the agency and within those
industries with whom NASA has contacts.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATI|ON

INST

ALLATION SUMMARY

CONSTRUCTION OF FACILITIES
FISCAL YEAR 1967 BUDGET ESTIMATES
(Dollars in thousands)

NASA INSTALLATION COGNIZANT PROGRAM OF FiCE

FOR INSTALLATION

Jet Propulsion Space Science and

NFARFST CITY

Laboratory Applications Pasadena, California | Los Angeles Pasadena, California
INSTALLATION MISSION ... PERSONNEL STRENGTH Fy 1965 [FY 1966 [Fy 19 67
The Jet Propulsion Laboratory (JPL) is a government- PERSONNEL (End of Year) 3998 4250 4250
owned research and development facility, operated by the [CSONTRACTOR AND OTHER PERSONNEL 932 1061 1173
California Institute of Technology under a contract with TOTAL ALL PERSONNEL | 4930 5311 5423
the National Aeronautics and Space Administration, The LAND NO. ACRES
Laboratory carries out research programs and unmanned NASA-OWNED 145.9
lunar and planetary space projects for NASA, and OTHER GOVERNMENT AGENCY-OWNED --
conceives and executes advanced development and experi- |NON-FEDERAL (Leases, easemonta) 25.8
mental engineering investigations to further the TOTAL LAND 171,.7
. : 1
technology required for the nation's space program. TOTAL CAPITAL INVESTMENT* R
(Inchiding NASA-Owned Land) (as of June 30, 1909 ) 128,177.2
PROJE COGNIZANT | FY 1959 THRU Fy19 67 | FUTURE vEARs| , TOTAL
OJECT LINE ITEM OFFICE CURRENT YEAR|  (Estimated) (Eatimated) VESHREARS
Utilities Installations SSA 3,308 350 2,000 5,658
ALL OTHER PROJECTS 34?569
TOTALS 37,877
NASA FORM 10Z% (REV. JUN 65} PREVICUS EDITIONS ARE ORSQLETE

* Innlvdoc wark in nrocess.



CONSTRUCTION OF FACILITIES
FISCAL YEAR 1967 ESTIMATES

UTILITIES INSTALLATION

AUTHORIZATION LINE ITEM: Jet Propulsion Laboratory

PROGRAM OFFICE FOR THE PROJECT: Office of Space Science and Applications

LOCATION OF PROJECT: Pasadena, Los Angeles County, California

COGNIZANT NASA INSTALLATION: Jet Propulsion Laboratory

TYPE OF CONSTRUCTION PROJECT: Extension

FUNDING :
FY 1966 and Prior Years

FY 1967 Estimate

$3,308, 000

350,000

Total Funding Through FY 1967 $3,658,000
PROJECT COST ESTIMATE:
Unit of Unit Total
Measure Quantity Cost Cost
Land Acquisition - - - -
Construction $350,000
Road ''C'" Extension _376,985
Grading and paving Sq. Ft. 71,200 $1.84 131,133
Sidewalks, curb
and gutter Sq. Ft. 4,896 .69 3,378
Street lights Each 19 789.81 15,006
Sanitary sewers and
storm drains LF 830 14.58 12,092
Power and communi-
cations LF 3,440 23.89 82,187
Underground utilities LF 1,317 25.20 33,189
Mesa Rosd _73,015
Grading and paving Sq. Ft. 37,000 1.74 64,380
Storm drains LF 240 35.98 8,635



Unit of Unit Total

Measure Quantity Cost Cost
Equipment - - -——— _———
Design —— - ——— ———
Fallout Shelter (Not - --- - —___None
feasible)
TOTAL §250,000

PROJECT PURFPOSE :

This proposed project will provide a new east-west road and a roac to the
Mesa.

PROJECT DESCRIPTION :

This project will complete the main east-west road and extend a rcad to the
research and development facilities located on top of the Mesa on Laboratory
grounds.,

Road C - Road C will be extended from its present termination south of
building 129 to the intersection with road D and the eastern entrance to
the Laboratory at the bridge across the Arroyo. As part of this project

it will be necessary to demolish buildings 65 and 204 and move the electric
substation A which are in the path of the road extension.

The mater:ials processing equipment previously housed in building €5 is now
installed in building 157 and the reduction in on-Lab propulsion systems
testing has released building 204 for removal in accordance with the
demolition plan which encompasses the original temporary structures which
were the dominant buildings in the immediate post war era.

Road to Mesa - This road will be a continuation of the road to the one

million gallon water storage tank built under the FY-65 utility program.
The road will terminate in the vicinity of the spacecraft antenna range

facility.

PROJECT JUSTIFICATION:

The present east-west road is inadequate to handle the on-Laboratcry bus
and truck traffic. The extension of road C will alleviate this traffic
congestion. (Construction of the road will also allow the Laboratory to
rehabilitate the existing utilities in the area.

The unusual working hours often required of Laboratory personnel curing

various phases of spacecraft antenna testing and other activities poses a
potential community relations problem since all truck and auto traffic must
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flow through the adjoining residential area and enter the governmment property
via an easement. The proposed 1,400~foot extension of the existing roadway
to the water tank will diminish this problem as well as promote a more ef-

ficient Laboratory operation.

ESTIMATED FUTUFRE YEAR FUNDING FOR THIS PROJECT: $2,000,000 over the next

five years.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1967 ESTIMATES

JOHN F, KENNEDY SPACE CENTER, NASA

Page No.
Location pPlam......coeeeeesensoevesosccscscesaosssoasosssnssocanes CF 4-1
SUMMATY . o v eetronesevoasoncsoosasesassosssscscsscosssssssssasnnas CF 4-3
Office of Manned Space Flight Projects:

Launch complex 39.....cuueeienereoccroccacoonsessssssassvoncas Cr 4-4
Extension to central supply compleX........coeseceesccsonceons Cl 4-8

Addition to KSC headquarters building......ceeceeeeeocccncenes Cr 4-12

Utility installations = MILA......cccceeeevecscscoseocesronans CF 4-16
Office of Space Science and Applications Projects:

Modifications to launch complex 17,,.....0c000cs00000s00c0cncs Clr 4-22

Modifications to launch complex 12........0ccccevecovcncccsacs CF 4-26
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
INSTALLATION SUMMARY
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1957 BUDGET ESTIMATES

{Dollars in thousands)

NASA INSTALLATION COGNIZART PR?;-E_AM CrrIceE LOCATION OF INSTAL I ATION COUNTY NEAREST CITY
John F. Kennedy Tonmerasha TR Merritt Island,
Space Center, NASA Manned Space Flight | Florida Brevard Cocoa Beach
INSTALLATION MISSION PERSONNEL STRENGTH Fy 1965 [Fy 1966 |FY 19 67
The Center conducts overall planning and supervision of |NASA PERSONNEL (End of Year) 2491 2666 2796
the integration, test, checkout, and launch of NASA CONTRACTOR AND OTHER PERSONNEL 8192 13847 14535
space vehicle systems at the Eastern Test Range (ETR) TOTAL ALL PERSONNEL | 10£83 165113 17331
and Merritt Island, and provides support services for LAND NO. ACRES
all NASA elements located in the area. NASA-OWNED 84,305
OTHER GOVERNMENT AGENCY-OWNED 121
NON-FEDERAL (Leases, easements) 3’351
TOTAL LAND 87,771
TOTAL CAPITAL INVESTMENT*
(Including NASA-Owned Land) (as of June 30, 1905 ) $  561,762.0
T
PROJECT LINE ITEM COOGFNFIIZCAENT gJ R‘:E6N]:I’T¢::'R (;-tn:.:rfw-l FU:#:E:.::EQRS “(};-T;:’,’néfl;'g
Launch Complex 39 MSF 418,435.9 29,500.0 - 447,935.9
Extension to Central Supply Complex MSF 5,857.0 600.0 - 6,457.0
Addition to KSC Headquarters Building MSF 9,097.5 3,500.0 - 12,597.5
Utility Installations - MILA MSF 179.0 2,897.0 - 3,076.0
Modifications to Launch Complex 17 SSA 1,921.0 740.0 6,000.0 8,661.0
Modifications to Launch Complex 12 SSA 1,283.0 639.0 5,000.0 6,922.0
ALL OTHER PROJECTS 388,359.6 ]
TOTALS 825,133.0 | 37,876.0

NASA FORM 1029 (REV. JUN 65) PREVIOUS EDITIONS ARE OBSOLETE,
® Includes work in process.



MODIFICATIONS TO LAUNCH COMPLEX 17

CONSTRUCTION OF FACILITIES

FISCAL YEAR 1967 ESTIMATES

AUTHORIZATION LINE ITEM:

PROGRAM OFFICE FOR THE PROJECT:

John F, Kennedy Space Center

LOCATION OF PFOJECT:

COGNIZANT NASA INSTALLATION:

TYPE OF CONSTRUCTION PROJECT:

Al teration

FUNDING:

FY 1966 and Prior Years

FY 1967 Estimate

Total Fund:ing Through FY 1967

PROJECT COST JSTIMATE:

Land Acquisition

Constructilon

Blockhouse modifications
Guided platform hoist

Equipment

Long-line cable
replacement

Pneumatic consoles
replacement

Design

Fallout Shelter

$1,921,000

740,000

§2.6611000
Unit of
Measure anntitz
LS -——-
Each 2
LS -
LS ——-
TOTAL

Cape Kennedy, Brevard County, Florida

John F. Kennedy Space Center

Unit
Cost

$135,000
50,000

315,000

190,000

Office of Space Science and Applications

Total
Cost

$235,000

135,000
100,000

$505,000

315,000

190,000



PROJECT PURPOSI:

To upgrade the present launch complex to provide the continuing support
necessary for the multi-stage Delta Launch Vehicle and spacecraft.

PROJECT DESCRIPTION:

The Blockhouse will be structurally modified to be completely blast-
resistant in accordance with Air Force Eastern Test Range requirements. The
effective usable floor space during a launch operation will be increased by
650 square feet, to a 2,700 square foot area. The dividing wall in the
central operations area will be removed to allow non-restrictive viewing in
this area. Ground Support Equipment will be arranged for better and more
effective space utilization.

The long-line instrumentation, power and control cables routed betwzen the
Blockhouse terminal board and the launcher terminal board at each of the two
pads will be replaced with molded moisture-resistant multiconductor cables,

The four preumatic consoles located near the base of each of the launchers
and numerous secondary panels on the vehicle service towers will be replaced
by one central console at each launch pad for the operational control of all
nitrogen and helium purging, pressurization and checkout of the attitude
control systems. These central consoles will be weatherproofed and equipped
with controls that may be operated remotely from the Blockhouse.

One guided platform hoist, to operate between the ground and tenth level,
will be attached to the exterior of each of the two launch vehicle service
towers., The hoists will be used to lift spacecraft and support equipment
to the upper platform levels.

PROJECT JUSTIFICATION:

Launch Complex 17 at Cape Kennedy was constructed in 1957 for the THOR
missile program. The service structures have been modified by the Air Force
and NASA to accommodate various upper stage and spacecraft configurations
since the first application of the THOR booster to space mission use in 1959,
To date 102 launchings have been conducted from this complex. Present and
future spacecraft missions including communications satellites, weather
satellites, Explorers, Ploneer, Orbiting Solar Observatories, Biosatellites,
and other scilentific and applications spacecraft will require continued usage
of this complex for at least a minimum of seven years with an annual launch
rate of ten to twelve missions.

The requirements for additional instrumentation equipment and associate
operating personnel make it mandatory that the blast-resistant area of the
blockhouse be expanded to meet launch and hazardous operation requirements.,
Removal of the dividing wall and rearrangement of the Ground Support Equip-
ment will allow maximum operational flexibility.
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Most of the long line cables between the blockhouse and the launch pad
were installed in 1958, Prolonged exposure to the atmosphere, constant usage
and blast damage effects have caused deterioration to such an extent that
leakage resistance is at an unacceptable low level. Further, numerous
splices and repairs have made the long line cables unreliable for critijcal
circuits, If the reliability of the instrumentation circuitry is to be
maintained, it 1s mandatory that the long line cables be replaced.

Existing pneumatic consoles have been in service since 1958 and are badly
worn and corroded. These consoles, which play a major functional role in
checkout and launch of the Delta Vehicle, have had an abnormally high 1rate of
forty to fifty failures per year. The installation of a single console on
each launch pad will provide a central unit of much higher reliability,
eliminating associated panels located on the vehicle service towers and
thereby reducing the present complement of operating personnel.

The present hoist system on the launch vehicle service towers is primarily
a free fall system restricted by hand-operated guide lines. This system does
not provide a positive means to control the motion of equipment which Ls in
transit; the equipment is subject to damage from striking against the tower.
This hoist system can not be operated under wind conditions in excess >f 15
knots. The proposed hoist system will be operable under much greater winds
and will provide a controlled mode for hoisting equipment and spacecraft to
the various platform levels. Greater safety to spacecraft and equipment
components will be provided.

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: $6,000,000
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JOHN F. KENNEDY SPACE CENTER, NASA

FISCAL YEAR [967 ESTIMATES

MODIFICATIONS TO LAUNCH COMPLEX NO. |7
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1967 ESTIMATES

MODIFICATIONS TO LAUNCH COMPLEX 12

AUTHORIZATION LINE ITEM:

PROGRAM OFFICE FOR THE PROJECT:

LOCATION OF PROJECT:

COGNIZANT NASA INSTALLATION:

John F. Kennedy Space Center

Office of Space Science and Applications

TYPE OF CONSTRUCTION PROJECT: Alteration
FUNDING:
FY 1966 and Prior Years $1,283,000

FY 1967 Estimate

Total Funding Through FY 1967

PROJECT COST ESTIMATE:

Land Acquisition

Construction

Blockhouse modifications
Vehicle and transfer
room air-conditioning

Equipment

Operational communication
Operational television
Long-line cable replacement

Design

Fallout Shelter

639,000

1,922,000

Unit of
Measure

Quantity

LS

LS

LS
LS
LS

TOTAL

Cape Kennedy, Brevard County, Florida

John F. Kennedy Space Center

Unit
Cost

$143,285

76,715

11,345
90,000
317,655

Total
Cost

$2220,000
143,285
76,715
$419,000
11,345

90,000
317,655

-0-

2}39,000
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PROJECT PURPCSE:

This project will provide needed improvements to the launch complex for
the multi-stage Atlas Agena Launch Vehicle and Spacecraft.

PROJECT DESCRIPTION:

In the Blockhouse Area, the interior will be modified to permit the reloca-
tion and rearrangement of ground support equipment (GSE) within the control
areas; the observation area will be enlarged for complete separation rfrom the
mission operating area; and, an emergency source of air will be installed.

At the Launch Pad, the existing air-conditioning units supporting f:he
launch vehicle airborne electronic pod cooling system, the transfer room, and
the instrumentation compressor, brine chiller, heat exchanger, and condenser
unit which make up the launch vehicle airborne electronic pod cocling system
are to be replaced with a self-contained, weatherproof, corrosion resistant
unit. The existing marginal capacity 15 ton and 10 ton air-conditioning
units now used in the transfer and instrumentation rooms are to be replaced
with modern and efficient package units., These units will be designed to
meet the required demands and will utilize existing duct work.

The existing Operational Television System consisting of four cameras and
four monitors is to be supplemented to provide a more efficient systen con-
sisting of:

Seven television camera installations with pan, tilt and zoomer system
capabilities to be located at the present camera mounts; and north of
the LO) Storage Area and at the spacecraft levels on the Umbilical
Tower and on the Launch Service Tower.

Seven 2l1-inch monitors located in the blockhouse,
A central control console in the blockhouse.
Associate interconnecting cables.

Existing intercommunication stations are to be modified by the addition of
an off on switch plus connecting cables to include the capability of side
tone transmission,

The existing long-line instrumentation, power, and control cables between
the terminal boards in the blockhouse and the terminal board at the launch
pad are to be removed and replaced with molded, moisture-resistant, multi-
conductor cables. One hundred fifty cables will be involved.
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PROJECT JUSTIFICATION:

Launch Complex 12, constructed in 1957 to support the Air Force development
of the single-stage Atlas Weapons system, has undergone extensive modifications
as the multi-stage Atlas Agena vehicle developed. The following modifications
are needed t:o provide continuing support.

The proposed observation area, while permitting better viewing, will
restrict the movement of personnel and limit interference with launct
operations,

The present control system was designed for operational modes connected
with the Atlas weapons system with additional consoles and equipment to
support increasing operational requirements located in any available space in
the control area. The advance of the Atlas Agena programs makes it necessary
that the existing equipment be relocated to permit maximum utilization of
space and increased efficiency during launch operations.

The installation of a more reliable emergency air system in the blockhouse
is part of a plan for preparedness in the event of a disaster, No method is
available to predict the maximum duration of a possible disaster. At present,
emergency air is provided by portable air packs, which have a limited capacity
and are considered inadequate, The proposed system will insure that a source
of air will be available for long duration and will provide a means for
gauging low capacity due to prolonged use or leaks.

The eight-year-old air-conditioning systems at the launcher have only
marginal capacity to meet present system demands. Equipment component:s have
been corroded by atmospheric elements, with annual maintenance costs averaging
$15,000 to $20,000. Component obsolescence has made it both difficuli: and
expensive to obtain replacement parts., Installation of the new air-condition-
ing systems will permit more efficient and economical operations and will
fulfill preseant and projected system requirements,

The present operational television system, designed and installed in 1956,
is inadequate to monitor multi-stage Atlas Agena operations and does rot pro-
vide surveillance of either spacecraft or liquid oxygen loading operations.
The proposed system will provide the coverage needed for multi-stage vehicle
operations and permit monitoring of spacecraft level operations.

The present: intercommunication system permits dual reception, but cnly
single transmission. The console operator now has to leave his main line of
communications with the test conductor to transmit with another panel monitor.
During the critical countdown period, the possibility of missing a command or
report from the test conductor could have a serious effect on a launch., By
modifying the present system to permit side-tone transmission, the operators
will not have to change stations to transmit.
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Existing long-line cables were severely damaged by a 1958 pad missile
explosion and were made operational by extensive splicing. Leakage resistance,
due to atmospheric exposure, insulation deterioration and the numerous splices,
has limited the use of the majority of the cables to less reliable instrumen-
tation circuits. Existing cable configurations make it more feasible to
replace the entire cable installation., Based on known complex usage and the
severe limitations of the present system, a new cable installation to maintain
instrumentation reliability is mandatory.

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: $5,000,000
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1967 ESTIMATES

WALLOPS STATION
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SUMMAY Y4 eeeesososananaas

Office of Space Science and Applications Project:

Rocket storage magazine..

2age No.
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. NASA FORM 1029 (REV. JUN 65) PREVIOUS EDITIONS ARE OBSOLETE.

N

NASA INSTALLATION

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

INSTALLATION SUMMARY

CONSTRUCTION OF FACILITIES

FISCAL YEAR 1967

BUDGET ESTI
(Dollars in thousands)

MATES

COGNIZANT PROGRAM OFFICE

LOCATIAMN AC IMETAL L ATiAw
POCATION OF INSTALLATICON

mrrrsees
< v

SUNT T NEAREST CITY
EOR INS
ci)Raa,'ceT ?Yendt and Eastern Shore
Wallops Station Applications of Virginia Accomack Salisbury, Maryland
INSTALLATION MISSION PERSONNEL STRENGTH Fy 1965 [Fy 1966 [Fy 1967
The basic mission of the Station is to prepare, assemble,|NAsa PERSONNEL (End of Year) 555 530 530
and launch scientific experiments, achieve the desired CONTRACTOR AND OTHER PERSONNEL 254 355 430
position, and velocity in space, track and acquire and TOTAL ALL PERSONNEL 809 885 960
record the data sought. These data are processed, LAND NO. ACRES
analyzed, and reduced to meaningful form, NASA-OWNED 6,561
OTHER GOVERNMENT AGENCY-OWNED -
NON-FEDERAL (Leases, casements) 9
TOTAL LAND 6,570
TOTAL CAPITAL INVESTMENT* $ 75.323
(Including NASA-Owned Land) (as of June 30, 19 65 ) ’
COGNIZANT Fy 1839 THRU Fy 13 67 FUTURE YEARS TOTAL
PROJECT LINE ITEM OFFICE CURRENT YEAR|  (Estimated) (Eatimated) P ia s
Rocket Storage Magazine SSA 10 205 - 215
ALL OTHER PROJECTS 37,083
TOTALS 37,093

* Inciudes work in process.



CONSTRUCTION OF FACILITIES

FISCAL YEAR 1967 ESTIMATES

ROCKET STORAGE MAGAZINE

AUTHORIZATION LINE ITEM: Wallops Station

PROGRAM OFFICE FOR THE PROJECT: Office of Space Science and Applications

LOCATION OF PROJECT: Wallops Station, Accomack County, Virginia

COGNIZANT NASA INSTALLATION: Wallops Station

TYPE OF CONSTRUCTION PROJECT: New

FUNDING:
FY 1966 and Prior Years $10,000
FY 1967 Estimate 205,000
Total Funding Through FY 1967 215,000

PROJECT COST ESTIMATE:

Unit of

Measure Quantity

Land Acquisition I

Construction

Site improvement LS
Utilities LS

Building Sq. Ft. 12,000

Equipment -—--
Design ——-

Fallout Shelter (Not feasible) ——-

Unit Total
Cost Cost
EZOSIOOO

$30,590 30,590
28,910 28,910
12.13 145,500
~—- _ None
QZQQIOOO
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PROJECT PURPOSE:

This facility will provide approximately 12,000 square feet of additional
enclosed magazine space for the storage of solid-propellant rocket motors,
increasing the Wallops Station storage capability from 20,000 to 32,000
square feet.

PROJECT DESCRIPTION:

This 12,000 square foot storage building will be located in the Wallops
Station main base magazine area north of the landing strip suitably isolated
from existing magazines and population in accordance with the quantity-
distance criteria for explosive storage. Convenient access to the Wallops
Station airport will be provided to accommodate air delivery and shipping of
boosters and assembled vehicle systems such as Scout. Provision of heat,
insulation and forced ventilation will be included in order to mainta:in the
storage temperature environment between 50° and 90° Fahrenheit. Suitable
doors, access road, lighting, alarm systems and lightning arrestors w:ill be
incorporated,

PROJECT JUSTIFICATION:

High performance solid propellant formulations used in sounding rockets
and Scout Launch Vehicle stages such as the Algol, Castor I and IL, the X-254,
X-258, X-259, Lance, Aerojet Jr., and Alcor motors require storage between
50° and 90° Fahrenheit in order to guarantee their reliability and repeat-
ability of performance.

The original environmentally controlled storage magazine constructed in
1962 and the adjoining storage shed totaling 20,000 square feet of stcrage
space are no longer capable of meeting the full storage requirements because
of the increased use of the higher performance rocket motors which must be
maintained at a fairly constant temperature. This, coupled with the single
point assembly and checkout of the Scout Launch Vehicle, has increased the
Rocket Storage Magazine area requirement to approximately 32,000 square
feet. An inventory level of approximately 85 boosters and several assembled
Scout Launch Vehicles on transporters are involved.

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: None
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1967 ESTIMATES

VARIOUS LOCATIONS

Page No.

SUMMAT Y s 4 0t vseeseusossoosatosesstsnsasstsssnssssssssesnssnsnnsss CF 12-1
Office of Manned Space Flight Project:
Facilities for S-IVB sStage pProgram....cceceessnencssccsssnons CF 12-2

Office of Space Science and Applications Projects:

Launch vehicle service tOWer....vieesotercotconsossssasansens CF 12-7
Aerobee 350 launch facility..eeeerseriocaoenssosreansosnsanne CF 12-12
Spin test faCilityeieeeeriovversviocsesssroscesonocnasoaanansnns (F 12-17

Office of Tracking and Data Acquisition Project:

Water distribution and sewage disposal systemS....cecceeceeas (F 12-23
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

INSTALLATION SUMMARY
CONSTRUCTION OF FACILITIES
FISCAL YEAR 19_67 BUDGET ESTIMATES

(Doliars in thousands}

NASA INSTALL ATION COGNIZANT PROGRAM OF FICE LOCATION OF INSTALLATION COUNTY NEAREST CiTY
FOR INSTALLATION
Various Locations Various Not Applicable Not Applicable Not Applicable

INSTALLATION MISSION PERSONNEL STRENGTH Fy 1965 |FY 1966 [FY i9 67

NASA PERSONNEL (End of Year)
CONTRACTOR AND OTHER PERSONNEL
TOTAL ALL PERSONNEL Not Agplicable

LAND NO. ACRES

NASA-OWNED

OTHER GOVERNMENT AGENCY-OWNED

NON-FEDERAL (Leases, casements) Not
TOTAL LAND Applicable
Not
TOTAL CAPITAL INVESTMENT* .
(Including NASA-Owned Land) (as of June 30, 1965 ) $ Applicable
PROJECT LINE ITEM COOG:;|ZCAENT gJ R1R9E6NZTT:‘:rR (;;Yﬁr::?ezo FU(T;SE.;E;)RS A(‘;;E:;;E:E‘;g’
Facilities for S-IVB Stage Program MSF 11,496,2 1,100.0 - 12,596.2
Launch Vehicle Service Tower SSA 145.0 2,443.0 - 2,588.0
Aerobee 350 Launch Facility SsA 60.0 1,200.0 - 1,260.,0
Spin Test Facility SSA 38.0 745,0 - 783.0
Water Distribution and Sewage Disposal
Systems TDA 146.0 990.0 - 1,136.0
ALL OTHER PROJECTS 608,010.5
TOTALS 619,895.7

NASA FORM 1029 (REV. JUN 65) PREVIOUS EDITIONS ARE OBSOLETE.
* [ncludes work in process.



CONSTRUCTION OF FACILITIES

FISCAL YEAR 1967 ESTIMATES

LAUNCH VEHICLE SERVICE TOWER

AUTHORIZATION LINE ITEM: Various Locations

PROGRAM OFFICE FOR THE PROJECT: Office of Space Science and Applications

LOCATION OF PROJECT: Western Test Range, California

COGNIZANT NASA INSTALLATION: John F. Kennedy Space Center

TYPE OF CONSTRUCTION PROJECT: New

FUNDING :
FY 1966 and Prior Years $145,000
FY 1967 Estimate 2,443,000
Total Funding Through FY 1967 $2,588,000
PROJECT COST ESTIMATE:
Unit of

Measure Quantity

Land Acquisition _——

Constructi.orn

Foundation and structure LS
Elevaton Each
Crane Each
Site preparation LS
High pressure gas storage

shelter Sq. Ft.
Concrete safety bar-

ricades Each
Utilities LS

Equipment

Instrumentation LS
Pneumatic system - lst

stage LS

Unit
Cost

$1,490,000
52,000
69,000
175,600
33.00

4,000
150,000

72,000

85,000

Total
Cost

$1,971,000

1,490,000
52,000
69,000

175,600

26,400

8,000
150,000

$472,000

72,000

85,000

(F 12-7



Unit of Unit Total

Measure Quantity Cost Cost
Pneumatic system -~ 2nd
stage LS --- $60,000 $50,000
Hydraulic system test
stand LS --- 65,000 65,000
Electric pcower distri-
bution system LS --- 190,000 190,000
Design .- - - -—
Fallout Shelter (Not --- --- --- __None
feasible)
TOTAL 22,443,000

PROJECT PURPOSE :

This project will provide a Vehicle Service Tower and associated equipment
for launching the Delta and Thor-Agena Vehicles.

PROJECT DESCRIPTION :

This project will provide for the construction of a Launch Vehicle Service
Tower at Launch Complex 75-1 on Launch Emplacement 75-1-2 at the Western
Test Range, for servicing the improved Delta and the Thor-Agena Vehicles.
The structure will be fabricated of concrete and corrosion-resistant metals
in order to minimize the high maintenance cost previously experienced from
continuous exposure of materials to the salt water atmosphere characteristic
of the vicinity. The structure will be used to erect vehicle stages and
spacecraft on the launch pad, support equipment and personnel required for
vehicle preparation and checkout, provide environmental protecticn of the
vehicle stages on the launch pad, and support the various umbilicals that
service the vehicle stages and spacecraft during checkout, propellant loading,
and terminal launch operations. The service platforms will be adjustable
to meet the specific work level requirements of the Delta, Thor-Agena and
Thor-Ablestar Vehicle configurations. The upper levels will be air-condi-
tioned for environmental control of the second-stage guidance section and
spacecraft areas. A 40-foot reach, 360-degree, 12%-ton hammerhead crane
will be mounted on top of the tower for the erection and mating of all
stages, spacecrafts, and solid boosters.

PROJECT JUSTIFICATION:

At present, only Pad 75-1-1 at the Western Test Range is capable of
supporting Tror-Agena and Delta launchings of NASA missions. Past ex-
perience has shown that the scheduling of more than eight launchings per
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year from one launch pad is excessive. The projected launch schedule for
1967 and subsequent years indicates a combined NASA, DOD, Weather Burcau
launch rate of twelve missions per year. A second launch vehicle serwvice
structure is required on the adjoining Pad 75-1-2 to meet this schedule

as well as provide for scheduling flexibility such as the Weather Bureau
rapid call-up missions and to insure continued Polar Orbital operatioas in
the event of a catastrophic accident on one of the launch pads.

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: None

Cr 12-9
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VARIOUS LOCATIONS
FISCAL YEAR 1967 ESTIMATES
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1967 ESTIMATES

AEROBEE 350 LAUNCH FACILITY

AUTHORIZATION LINE ITEM: Various Locations

PROGRAM OFFICE FOR THE PROJECT:

Office of Space Science and Applications

LOCATION OF PROJECT: White Sands, New Mexico

COGNIZANT NASA INSTALLATION: Goddard Space Flight Center

TYPE OF CONSTRUCTION PROJECT:

FUNDING:
FY 1966 and Prior Years

FY 1967 Estimate

Total Funding Through FY 1967

PROJECT COST ESTIMATE:

Land Acquisition

Construction

Launch tower structure

Boom structure

Helium servicing
building

Propellant building

Propellant loading
system

Azimuth and guide
rail mechanism

Utilities

Site preparation

New

Unit of
Measure

$60,000

1,200,000

$1,260,000

Quantity

LS
LS

Sq. Ft.
Sq. Ft.

LS
LS

LS
LS

1,440
900

Unit
Cost

$304,500
180, 600

20.42
28.78

265,000
145,000

56,600
52,000

Total
Cost

$1,059,000

304,500
180,600

29,400
25,900

265,000
145,000

56,600
52,000
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Unit of Unit Total

Measure Quantity Cost Cost

Equipment $141,000
Vehicle control

console LS -— $64,000 64,000
Payload ccntrol

consgle LS - 77,000 77,000

Design - ——- - -—

Fallout Shelter (Not
feasible) -== -—— - ___None
TOTAL $1,200,000

PROJECT PURFPOSE:

This project will provide a capability for launching Aerobee 350 tfounding
rockets from White Sands, New Mexico.

PROJECT DESCRIPTION:

An Aerobee 350 Launch Tower will be integrated within the '"Little Joe"
launch complex making use of the existing blockhouse and Rocket Assemnbly
Building to support the firings of heavy scientific payloads into the
atmosphere at this location. The Launch Tower guide rails will be adjustable
to accommodate both the 15 inch and the 22 inch diameter Aerobee con:iigura-
tions, and will be capable of remote pointing in firing Azimuth and e¢levation
for timely windage adjustments. The lower half of the Launch Tower will be
enclosed to permit all-weather operations..

PROJECT JUSTIFICATION:

This facility will increase the capability of the NASA Sounding Rocket
Program by providing an additional launch site for the Aerobee 350 vzhicle.
The Aerobee 350 provides the necessary payload capacity and trajectory
capability required for many large scientific payloads such as X-ray, optic,
and solar astronomy experiments containing large optical and astronomical
telescopes of long focal length which will photograph discreet stars and
X-ray sources, The payloads consist of the telescope and sensors plus
required guidance apparatus and recovery parachutes.

Although the early developmental flights of the Aerobee 350 were conducted

from Wallops Island, Virginia, experience to date has shown the structure of
the atmosphere above the White Sands to be near optimum for astronomical
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observations. Payload recovery is practical at White Sands, thus reusz2 of
the payloads costing up to $250,000 each will be possible. The recovery of
cameras, costly experimental equipment and film in processable condition is
the only way data can be acquired from many sounding rocket experiments.

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: None
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VARIOUS LOCATIONS
FISCAL YEAR 1967 ESTIMATES
AEROBEE 350 LAUNCH FACILITY

WHITE SANDS. NEW MEXICO
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1967 ESTIMATES

SPIN TEST FACILITY

AUTHORIZATION LINE ITEM: Various Locations

PROGRAM OFFICZ FOR THE PROJECT: Office of Space Science and Applications
LOCATION OF PROJECT: Western Test Range, California
COGNIZANT NASA INSTALLATION: John F. Kennedy Space Center
TYPE OF CONSTRUCTION PROJECT: New
FUNDING:
FY 1966 and Prior Years $38,000
FY 1967 Estimate 745,000

Total Funding Through FY 1967 $783,000

PROJECT COST ESTIMATE:

Unit of Unit Total
Measure Quantity Cost Cost
Land Acquisition ——- ——— -—— -
Construction $64C, 000
Spin test building Sq. Ft. 2,300 $66.50 155,000
Cranes and monorail LS —-- 25,000 25,000
Control building Sq. Ft. 2,500 54,00 135,000
Special air-conditioning and
compressed air LS -—— 60,000 60,000
Site Preparation LS ——— 115,000 115,000
Utilities LS -——- 97,000 97,000
Communications LS -— 30,000 30,000
TV monitoring system LS -——— 25,000 25,000
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Unit of Unit Total

Measure Quantity Cost Cost
Equipment $105,000
Dynamic balarnce machine LS -——- $105,000 105,000

Design ——— -~ ——- -
Fallout Shelter (Not feasible) -—- -——- - None
TOTAL $745,000

PROJECT PURPOSE:

This facility is required to conduct prelaunch operations on the Delta
Launch Vehicla third stage, interstage adapter, spin table and aerodymnamic
shroud and to conduct final dynamic balancing checks of the third stage
solid propellant rocket coupled to the spacecraft in the flight configur-
ation.

PROJECT DESCRIPTION:

This project proposes the construction of a Delta vehicle third stage/
spacecraft facility which will consist of two (2) buildings: A Control
Building of approximately 2,500 square feet and a Spin Balance Building of
approximately 2,300 square feet. The Spin Balance Building will contain a
dynamic balance machine.

The Control Building will provide a main control area for housing equip-
ment used for the remote controlled hazardous operations in the Spin 3alance
Building, Offices, sanitary facilities, stockroom, and an electrical/mech-
anical laboratory area of 800 sq. ft. equipped with a monorail having a
3-ton capacity hoist with a 30-foot hook height will be contained in this
air-conditioned building.

The Spin Balance Building will consist of a main test area for the com-
plete inspecticn and checkout of the third stage/spacecraft assembly and
the testing of these assemblies on the dynamic balance machine. The test
area will also contain an overhead bridge crane equipped with two, three
(3) ton capacity hoists with a hook height of 30 feet. Since ordnance
handling and balance operations will be conducted here, the building will
be constructed to meet safety requirements and will contain conductive
flooring, explosion-proof electrical utilities, safety shower, aad air-
conditioning to meet the temperature and humidity constraints.
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PROJECT JUSTIFICATION :

A Dynamic Balancing Facility is required at the Western Test Range to
support Polar Orbit missions scheduled to use the Delta Launch Vehicle,
Large spacecraft such as International Satellite for Ionospheric Studies
(ISIS), Orbiting Solar Observatory (0SO) or Interplanetary Monitoring
Platform (IMP) cannot be dynamically balanced with the third stage solid
propellant rocket in the existing Scout Spin Test Facility due to the size
of the building and the design limitations of the Scout Balancing Machine,
Other prelaunch operations including the receipt and inspection of the
third stage rocket motor, spacecraft attach fittings, interstage adapter
and aerodynamic shroud will be conducted in this facility., The dynamic
balancing of the third stage and spacecraft in the flight configuration is
necessary to assure proper spin stabilization during third stage powered
flight and in orbit.

ESTIMATED FUIURE YEAR FUNDING FOR THIS PROJECT: None
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VARIOUS LOCATIONS
FISCAL YEAR 1967 ESTIMATES
SPIN TEST FACILITY
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VARIOUS LOCATIONS

FISCAL YEAR 1967 ESTIMATES
SPIN TEST FACILITY
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1967 ESTIMATES

FACILITY PLANNING AND DESIGN

Page No.
SUMMAT Y4 s v sosesesoanosnosssosssososoasessanssssnssenssosesesosssaann CF 13-1
Office of the Associate Administrator (NASA General)

Facility planning and deSign....ieeecissessssnsosanssssannns CF 13-2
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

INSTALLATION SUMMARY
CONSTRUCTION OF FACILITIES

FISCAL YEAR 1967

(Dollars in thousands)

BUDGET ESTIMATES

NASA INSTALLATIO COGRIZANT PROGRAM OFFICE LOCATION OF (NSTALLATION COUNT -
N FOR INSTALLATION Of fice UNTY NEAREST CITY
of Associate
All Administrator = - ——
INSTALLATION MISSION PERSONNEL STRENGTH Fy 1965 |fFY 1966 |Fy 1967
NASA PERSONNEL (End of Year)
CONTRACTOR AND OTHER PERSONNEL - -
See justification, TOTAL ALL PERSONNEL Not [Applicab
LAND NO. ACRES
NASA-OWNED
OTHER GOVERNMENT AGENCY-OWNED
NON-FEDERAL (Leases, easements) Not
TOTAL LAND Applicable
Not
TOTAL CAPITAL INVESTMENT* $ .
(Including NASA-Owned Land) (aa of June 30, 19 653 ) Applicable
COGNIZANT Fy 1962 THRU FY 19 6/ FUTURE YEARS TOTAL
PROJECT LINE ITEM OFFICE CURRENT YEAR|  (Eatimated (Estimated) A aten
Facility Planning and Design AA 46,330 7,000 Not Not
Applicable{ Applicable
ALL OTHER PROJECTS
TOTALS 46,330
NASA FORM 1029 (REV_ JUN 65) PREVIOUS EDITIONS ARE OBSOLETE.
* Includes work in process.




CONSTRUCTION OF FACILITIES
FISCAL YEAR 1967 ESTIMATES

FACILITY PLANNING AND DESIGN

The funds requested are used to conduct advance planning and design activ-
ities on projects for which construction funds will be requested in subse-
quent budgets.

The $7.0 million request covers work in the following three areas: (a)
$1.5 million for preliminary designs and other special studies, (b) $3.5
million for tae preparation of complete plans and specifications of those
projects to b2 included in the FY 1968 fiscal year construction program, and
(¢) $2.0 million to complete the detailed design plans and specifications for
the highly complex two position engine and stage test stand associated with
the NERVA program.

The $1.5 million for the first area covers the preparation and upgrading
of master plans for the various NASA centers and other NASA installations,
unforeseen construction studies, and the preparation of cost estimates and
engineering studies which make up the preliminary designs for an estimated
$80 to $100 million fiscal year 1969 construction program.

The $3.5 million for the second area covers the preparation of final and
complete designs, plans, and specifications for an estimated FY 1968 facility
construction activity amounting to a total of $80 to $100 million (excluding
the Engine/Stage Test Stand 2-3 facility).

The $2.0 willion for the third area covers the engineering and design of
the Engine/Stage Test Stand 2-3 test complex which consists of two static
test stands, a control center, and ancillary equipment, Each test stand will
be capable of testing a nuclear rocket propulsion module in a vertical position
during 5000 MW (power) operations. Studies, criteria development and site
investigatiors are in progress and engineering and design will begin shortly.
This work has been funded from prior years Facilities Planning and Design
funds., $2.0 million are required in fiscal year 1967 to continue the engi-
neering and design of this complex., The $50 million construction costs
currently estimated for this test complex are not included in the $80 to $100
million figures shown for the second area requirements.
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GODDARD SPACE FLIGHT CENTER
FISCAL YEAR 1967 ESTIMATES
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2u5-834 O - 66 (Fols. p. AO 2-3)

GS-16
GS-15
GS-14

Excepted

All Other GS
Wage Board

Total Permanent
Temporary

Total Positions

STAFFING SUMMARY

30
05 227
376 417
2663 27793
268 257
3577 3759
48 48

%25 3807

& &
538

30

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
GODDARD SPACE FLIGHT CENTER
ORGANIZATION AND STAFFING CHART

CHIEF OFFIiCE OF THE DIRECTOR ASSISTANT DIRECTOR FOR
ADVANCED PLANS STAFF DEPUTY DIRECTOR SYSTEMS RELIABILITY
P ASSOCIATE DIRECTOR s % &7
Excepted T 0 % & Excepted ]
6$-16 - - Excepted 3 3 65-16 - -
GS.15 2 2 GS-16 - - . G315 1 1
Gs-14 1 2 65-15 - - 6514 2 2
Al Other GS 4 2 65-14 - - All Other GS 5 5
Wage Board - All Other GS 5 5 Wage Boord - -
Totol 3 3 Wage Boord - - Yotal W T
Total 8 8
TEST AND EVALUATION
DIVISION
8 &
Excepted 1 1
GS-16 - -
65-15 9 9
6s-14 B 30
All Other LY 187 183
Wage Boord - -
Total 75 m

ASSISTANT DIRECTOR ASSISTANT DIRECTOR FOR ASSISTANT DIRECTOR ASSISTANT DIRECTOR ASSISTANT DIRECTOR
FOR ADMINISTRATION TRACKING AND DATA FORPROJECTS FOR SPACE SCIENCES FOR TECHNOLOGY
AND TECHNICAL SERVICES SYSTEMS & & PP 6 &
8 & & & Excepted 33 Excepted 2 7 Excepted 2 2
Excepted 2 2 Excopted 3 3 GS-16 - - GS-16 - - 6516 1 1
Gs-16 - - G5-16 3 515 o G515 1o 6515 - -
Gs-15 48 G515 1616 G514 [ G5-14 - - G5-14 - -
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All Other GS 535 All Other GS 536 Woge Board ol Wogn Boord ol Wage Board D
Wage Boord - -] Woge Boord - - 5 5 — = R —
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OFFICE OF TECHNICAL
SERVICES
% o
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% & & & DIVISION © & o & 8 & % & BIOLOGICAL STUDIES © & % &
Excapted - = Excepted T 8 & Excepted I .72 Excepred - - Excepted - Excepred - 8 & Eor =05 Excapted - -
QS48 [LNTY Emnpes 0o 16 R G336 ' . 5538 ' : -6 - - Excepted 1 1 G516 B 1 GS-16 4 4
65-15 P 65-15 4« 4 65-16 - - es15 s 10 6S-15 7 8 Gs-15 5 5 S-15 4 65.16 v pegies s 10 5-15 U
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ADMINISTRATIVE OPERATIONS

FISCAL YEAR 1967 ESTIMATES

GODDARD SPACE FLIGHT CENTER

MISSION AND CAPABILITIES:

The Goddard Space Flight Center, the first major United States Laboratory
devoted entirely to the investigation and peaceful exploration of spa:ce, was
established on May 1, 1959.

Although the majority of Goddard's personnel are at the Greenbelt site
and at various continental United States installations such as the Goddard
Institute for Space Studies in New York City, other personnel are located
throughout the world, managing the operation of satellite tracking and com-
munications network stations. One of the Center's major assigned missions
is global tracking in support of the United States manned space flight
program.

The Center is responsible for development of sounding rockets for scientific
investigations; the management of application satellite projects such as Nimbus
and the Applications Technology Satellite; and scientific satellite projects
such as the Orbiting Solar Observatory, the Orbiting Geophysical Observatory,
the Orbiting Astronomical Observatory and Explorers; management and operation
of two world-wide tracking and data acquisition networks, the Satellite
Tracking and Data Acquisition Network and the Manned Space Flight Network;
and project management of NASA's Delta launch vehicle.

The present capabilities of the Center can best be characterized by its di-
versity. Tha major portion of Goddard's personnel whose competence and inter-
est are the best measure of the total organizational capabilities, are engaged
in scientific studies, in systems engineering, in the development of modern
technology for flight spacecraft and for ground systems, and in the :echnical
and administrative management of Goddard's space project responsibilities.

In the space sciences, including the atmospheric sciences, the Ceater
scientists, one of the largest groups in the free world, have been concerned
primarily with the near earth measurements in magnetic fields, high and low
energy particles, ionospheres, aeronomy, meteorology, micrometeorites, solar
physics and astronomy. It is estimated that of all the scientific experi-
ments flown or. space vehicles by the United States and selected in open
competition from proposals made by university, industry, and other NASA
scientists as well as foreign scientists, approximately one-third have been
conceived, designed and built by Goddard scientists. At the same time, the
Center has had the management responsibility for over 50 percent of the earth
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satellites launched by the NASA. Some of these spacecraft have been designed
and built by the engineers and technicians at Goddard (e.g., the Interplan-
etary Explorer); in other projects the Center has gone to industry for the
spacecraft, either as prime contractors (as with the Orbiting Geophysical
Observatory) or with the Center acting as its own prime contractor (as with
Nimbus).

In the area of tracking and data support, Goddard is responsible foxr the
design, implementation, and operation of global tracking, data acquisition
and communication networks supporting NASA as well as appropriate portions
of the DOD space program.

The first network, the Minitrack Network, conceived and built by the
personnel who became the nucleus of the Center's tracking and data systems
capability, has provided support from the beginning of this nation's space
efforts. Major augmentations have been accomplished to allow this Network
to meet the continuously expanding requirements of the space program., Early
in the manned flight program, Goddard was made responsible for the manage-
ment and coperation of the Manned Space Flight Network. The Mercury Network
has been modified and augmented and is now providing support to the Gemini
program concurrent with the major modification and expansion required to
meet the Apollo program needs.

Current planning and study effort is directed to the most efficient
application of these unique ground support facilities, both manned and un-
manned to the nation's future space program such as the Apollo Extended
Systems and, where applicable, future space programs of the Department: of
Defense.

During 1965 Goddard continued its satellite and sounding rocket launch
programs and expanded its operations of two world-wide tracking, data
acquisition and data reduction networks. Significant achievements of the
Goddard program were:

Scientific Satellites - Five satellites were placed into orbit, including
the Orbiting Geophysical Observatory. The Orbiting Solar Observatory pro-
vided greater insight into solar phenomena and the functioning of the

sun; IMP IIX continued study of the earth's magnetosphere and solar
terrestrial relationships; and Explorer XXVII and the Internationsl
Satellite for Ionosphere Studies-X (ISIS-X) continued study of the
ionosphere.

Sounding Rockets - The continued sounding rockets program not only pro-
vided additional knowledge about the region into and above the atmosphere,
but also provided in-flight development testing of instrumentatiou and
experimeatal payloads to be incorporated into later satellites.
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Communications Satellites - Early Bird, the first satellite project of
the Communications Satellite Corporation, was provided launching and
associated services from this Center,

Meteorological Satellites - The Tiros IX and Tiros X continued the
development of a global meteorological observation system. Tiros IX was
configured tc provide continuous earth viewing, thus significantly in-
creasing the satellite effectiveness. Tiros X was the first operational
Tiros weather satellite and provided additional operational data for the
Weathexr Bureau. :

In its operation of the Manned Space Flight Network, Goddard proviced
communication and tracking coverage for the successful Gemini-Titan missions
three through seven.

SUMMARY OF RESQURCES REQUIREMENTS :

1965 1966 1967
Authorized Positions, end of year. 3,782 3,625 3,807
Average Number of All Employees... 3,595 3,526 3,704

Administrative Operations......... $92,570,000 $64,040,000 $71,637,000

INSTALLATION DESCRIPTION:

The Goddard Space Flight Center, located 15 miles northeast of Wasnington,
D. C. and one mile east of the Baltimore-Washington Parkway, Greenbelt,
Maryland exit, is situated on a 554-acre main site. Three additional areas,
totaling 650 acres, are located within two miles of the Center's main site
and comprise the Goddard Antenna Test Range, the Magnetic Fields Component
Test Facilitv, the Attitude Control Test Facility, the Manned Space Flight
Training Facility and the STADAN Engineering and Real Time Station. Total
capital investment as of June 30, 1965 was $197,236,000.

ANALYSIS OF RESQURCES REQUIREMENTS BY OBJECT CLASSIFICATION:

1965 1966 1.967

11. Personnel Compensation....... $37,512,000 $38,455,000 $41,563,000
12. Personnel Benefits........... 2,671,000 2,737,000 2,974,000

Total, personnel costs..... $40,183,000 $41,192,000 $44,537,000

21. Travel and Transportation
of Persons....veveeaes cennae 2,553,000 2,636,000 2,633,000
22, Transportation of Things..... 1,162,000 1,264,000 1,325,000

23. Rent, Communications,
and Utilities...vveeveensns 7,245,000 8,000,000 9,721,000
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1965 1966 1967
24, Printiag and Reproduction.... $398,000 $240,000 $250,000
25, Other ServiCeS.eesesasscecses 5,092,000 7,102,000 8,360,000
Services of other agencies. 399,000 188,000 170,000
26. Supplies and Materials....... 1,927,000 1,928,000 1,929,000
3l. Equipment...sceeseesecencascs 32,840,000 1,040,000 2,31L2,000
32. Lands and StructureS....ees.. 771,000 450,000 450,000
42. Insurance Claims and
IndemnitieS.eeessevscoccsas -=- --- ---
TOLAL e vvovencensaensensanes $92,570,000 $64,040,000 371,687,000
JUSTIFICATICN EY OBJECT CLASSIFICATION:
Personnel Distribution
1965 1966 1967
Direct Personnel by Program
Space Science and Applications
Physics and astronomy.....eeceeessssons 1,065 1,039 1,029
Lunar and planetary....cec-cesesaencosss 20 17 20
Launch vehicle procurement....eveessvee 121 36 36
BiOSCieNCe. esvssensosecasssossassssssnos 9 13 15
Meteorological satellites...iicuevocses 236 203 200
Communication and applications
technology satellites...... ceeenn ceee 122 127 123
Advanced Research and Technology
Basic researCh..coevevreeassesocacsnaes 11 8 8
Space vehicle SyStemS...esesesscssvaces 40 47 52
Electronics SysStemS..eeseesceceosssnnes 74 67 69
Space power and electric propulsion
SYSEEMS, v avavoss eessresereananae cens 12 13 13
Nuclear rocketS...iveeenerorsscsscannons 24 23 23
Chemica. propulsion......... et eresens 2 7 6
Tracking and Data Acquisition 625 667 789
Technology Utilization 3 3 3
Sub~total, direct positions....ivee.c.. 2,364 2,270 2,392
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1965 1966 1967

Support personnel

Director and Staff....ieveeieneeessrensnncess 6 8 8
Administration..ceeeseseceecsscoscsssonacasss 755 749 743
Research and development SUPPOTL...eeeescocss 579 550 616

Sub~total, support poSitionNS...ecsvsccesces 1,340 1,307 1,367

Total, permanent pPoOSitiONS...evessacesssves 3,704 3,577 3,759

Other positions:

Positions under cooperative
training agreementsS.....ec.over0r0000rasss 36 36 36
Other temporary positionS....vececesconscscs 42 12 12

Total, all poSitionNS..i.iveersesesersososssnsane 3,782 3,625 3,807

Personnel requirements:

As the program emphasis shifts from scientific investigations in space
to increased support of the Manned Space Flight Network, personnel are
reassigned from areas of declining workload such as Interplanetary Monitoring
Platforms and Advanced Orbiting Solar Observatory to those areas where the
workload is increasing as in the Tracking and Data Acquisition effort. The re-
quirement for additional personnel to provide global tracking support of the
United States manned space flight program is immediate and critical. Personnel
shifts have been made to the extent practicable to meet the most immediate
needs. The increased complexity of the Apollo program and the compressed
Gemini flight schedule create an urgent need for an additional 182 po-
sitions for the Manned Space Flight Network in FY 1967 which cannot be
met by the irternal reassignment of personnel.

Personnel Costs

1965 1966 1967
Total POSitionS..eeeessansasssnnss 3,782 3,625 3,807
Permanent, .cv.ieeeeseceesannonses 3,704 3,577 3,759
Other...ei ionssssnnscessassnnnns 78 438 48

Personnel Compensation:
Annual cost of permanent
POSItiONS et eseseenncenencans $37,965,000 $38,559,000 $41,1.63,000

Yay above thz stated
annual rate, ... eevuueeneroans 146,000 148,000 158,000
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1965 1966 1967

Lapses (deduct).............. “es $-2,100,000 $-1,408,000 $-1,100,000
Net cost of permanent
positions........... Cheeeseaan 36,011,000 37,299,000 40,221,000
Other personnel compensation.... 2,046,000 1,788,000 1,907,000
Total compensation........ oo 38,057,000 39,087,000 42,128,000
NASA furnded.......cvovvvunn. 37,512,000 38,455,000 41,563,000
Reimbursable............ e 545,000 632,000 562,000
Personnel bene ilfS.eeee v eeeeoscnesoe 2,716,000 2,784,000 3,01€,000
NASA funded........... chear e 2,671,000 2,737,000 2,97¢,000
Reimbursable...... e e 45,000 47,000 4z ,000
Total personnel costS..eiievserees $40,773,000 $41,871,000 $45,144.,000
NASA funded............ Cheseans 40,183,000 41,192,000 44,537,000
Reimbursable......ooviineansraes 590,000 679,000 607,000

Average Numbetr of All Emplovees
(Man Years)........ Cerse e oo 3,595 3,526 3,704

Personnel Costs - $44,537,000

Personnel costs for FY 1967 are estimated to increase by $3,345,000 due
to the addition of 182 personnel required by the Manned Space Flight Nat-
work, higher average employment, and the full years effect of the Federal
Employees Salery Act of 1965.

Travel and Transportation of Persons - $2,633,000

The FY 1967 requirement is estimated at approximately the same level
as FY 196¢€.

The coordination and direction of program activities at various locations,
including contractor's plants, educational institutions, launch sites and
other field centers, requires substantial travel of Goddard personnel. This
travel is essential to effectively monitor, supervise, and evaluate tle
contractual effort expended as well as the resolving of numerous technical
problems which occur in the development process.

Transportation of Things - $§1,325,000

The increase of $61,000 is primarily attributable to additional man-years
of effort required for the local transportation contract.

Rent, Communications and Utilities - $9,721,000

The increase of $1,721,000 is due primarily to the following:
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Rent $7,527,000 - With the introduction of the new generation equipment,
the IBM 7094 systems will be phased out by the end of FY 1968. It is
necessary, however, to continue the lease of peripheral equipment to the
7094 computers along with the added lease costs of peripheral equipment

to the super-speed IBM 360 series of computers, purchased in FY 1965,
These costs are necessary to meet current requirements and concurrently
ensure the crderly updating of existing computer facilities to a totally
integrated super-speed configuration needed to meet known future require-
ments. During this transition period, rental requirements are increasing
by a net of $1,415,000, as the increased cost of computer equipment rentals
is partially offset by a decrease in rental of structures as new buildings
on-site become available for occupancy.

Communications $1,100,0C0 - Communication requirements increase by $62,000
to provide for a facsimile terminal and associated circuit costs, increased
FTS costs and various installation costs connected with relocation rwoves.

Utilities 31,094,000 - The completion of on-site buildings and faci.ities
in 1967 and off-site facilities together with increased computer usage
account for the $244,000 increase in electrical utilities costs in 'Y
1967.

Printing and Reproduction =~ $250,000

Contract printing requirements are estimated to increase by $10,000 due

to expanded wcrkload.

Qther Services - $8,360,000

The net increase of $1,258,000 in service contracts is primarily to pro-

vide for full year funding of the computer services contract for operating
an IBM 360 super-speed computer system at the Goddard Institute for Space
Studies. This contractual cost includes personnel, peripheral equipment,
supplies and malintenance of a government-owned computer,

Maintenance and repair costs are decreased by $77,000 reflecting a re-

duction in building alteration activity.

The cost for security guard services and janitorial services are ex-

pected to increase by $187,000 to extend coverage to the on-site and
off-site facilities being completed in FY 1967, and to provide the fu.l
year costs of services to those facilities completed during FY 1966.

Supplies and Materials - $1,929,000

The estimate for this object classification is consistent with the FY

1966 level. There is a shift, however, from electronic materials to fuels
and lubricants directly attributable to the growth of the physical plant.
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Equipment - $2,312,000

The increase of $1,272,000 is required for purchase of a large-scale
computer to be used for telemetry data processing; shop equipment and
machinery, test equipment, and library books.

Lands and Structures - $450,000

The estimate for minor construction, modifications and alterations are
planned at the FY 1966 level.
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ADMINISTRATIVE OPERATIONS

FISCAL YEAR 1967 ESTIMATES

PACIFIC LAUNCH OPERATIONS OFFICE

MISSION AND CAPABILITIES:

The Pacific Launch Operations Office was consolidated under the John F.

Kennedy Space Center, NASA, effective October 1, 1965.

The FY 1966 and

FY 1967 requirements of this Office are included with the estimates for the

John F. Kennedy Space Center.

SUMMARY OF RESOURCES REQUIREMENTS:

1965
Authorized Positions, end of year..... 22
Average Number of All Employees....... 22
Administrative Operations............. $844,000

INSTALLATION DIESCRIPTION:

The Pacific Launch Operations Office is located at Vandenberg Air Force
Base, Californla, approximately 150 miles northwest of Los Angeles.

ANALYSIS OF RESOURCES REQUIREMENTS BY OBJECT CLASSIFICATION:

1966 1967

1965

11. Personnel Compensation........... $213,000
12. Personnel Benefits............... 15,000

Total, personnel costs......... $228,000
21. Travel and Transportation of

PErSONS. . v vteveneneeneanaonas . 38,000
22. Transportation of Things......... 6,000
23. Rent, Comrmunications, and

Utilities. . e renninneeennnnas 41,000
24. Printing and Reproduction........ 6,000
25. Other Services.......ccivivenens 42,000

Services of other agencies..... 164,000
26. Supplies and Materials........... 91,000
31. Equipment........... e eeee e 44,000
32. Lands and StructureS............. 184,000
42. Insurance Claims and Indemnities. -

Total . .. it iiiiiie i o $844,000
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JUSTIFICATION BY OBJECT CLASSIFICATION:

Personnel Distribution

1965 1966 1967
Direct Perscnnel by Program
Support Personnel
Director and Staff......... ... .. o it 4 - -
Administration. ... ...ttt inininenons 8 - -
Research and development support.......... 7 ~—- ---
Sub-total , support positions............ 19 --- ---
Total, permanent positions.............. 19 - -
Other positions:
Positiors under cooperative training
agreements. ... .ottt i i i i e e -—- - -
Other temporary positions............... 3 --- ---
Total, all posSitions.......coiieueviinnncnnns 22 ~-—- -——
Personnel Costs
1965 1966 1967
Total PoSitions......c.cveiiinennnnanens 22 - -
Permanent........c..vvivininenonnncnns 19 - -——
Other...vvii et it ieineeanesnns 3 - -
Personnel Compensation:
Annual cost of permanent positions... $194,000 - -
Pay above the stated annual rate..... 1,000 -—-- -—--
Lapses (deduct).....ciiviiineneonnenn -4,000 - -—-
Net cost of permanent positions...... 191,000 - -
Other personnel compensation......... 22,000 - -=-
Total compensation............. ..., 213,000 -—- -
NASA funced................ ceeeas 213,000 - -——-
Reimbursable...... ... ... oiviiut .- - ---
Personnel berefits............. . .- 15,000 - -
NASA funded.....viiviiiin it enenns 15,000 -—— -
Reimbursable.........cciiiiiiivie. -——- - -
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Total personnel cOStS.......vivesuennan

NASA funded..
Reimbursable.

Average Number of All Employees

(Man Years)..

........................

1965

1966

$228,000

228,000

22
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
ORGANIZATION AND STAFFING CHART

WALLOPS STATION

STAFF MG SUMMARY
66 67 DIRECTOR
Excepted 2 2 86 €7
GS-16 1 1 Excepted 1 1
GS-15 4 6 All other GS 4 4
GS-L4 10 13
All other G3 357 352 Total Permanent 5 5
wage Board 144 144
Total Permanea: 518 518
Temporary 12 12
Total Positions 530 530
FLIG TEST DIVISION
HT ? I ) TECHNICAL SIRVICES DIVISION
66 67
GS-15 2 3 | 9%1 é.%.
GS-l4 3003 Gs-l4 i L
ALl other GS 111 110 All other C§ 2 4l
Wage Board 32 32 Wage Board 108 108
Total Permanefit 148 148 Total Permanent 15. 151
RANGE ENGINEERING DIVISION ADMINISTRATIVE MANAGEMENT
66 67 DIVISION
Excepted o o6 61
" G5-15 1 i
((:’2']1-2 ]é 523 oo S- 14 1 1
- All other G& 114 114
s 2
e o e
Total Permanent 94 94 Total Permanent 120 120
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ADMINISTRATIVE OPERATIONS

FISCAL YEAR 1967 ESTIMATES

WALLOPS STATION

MISSION AND CAPABILITIES:

Wallops Island was established as the Pilotless Aircraft Research $tation
of the National Advisory Committee for Aeromautics (NACA) in 1945. This in-
stallation’'s early mission included wind tunnel and laboratory investigations
of a variety of aerodynamic problems of flight, as well as serving as a launch
site for meteorological and sounding rockets. When the resources and facili-
ties of NACA were transferred to the newly established National Aeronautics and
Space Administration (NASA) in 1958, this facility was renamed Wallops Station,

Under NASA, the present mission of Wallops Station is to plan and conduct
the integration, test, checkout and launch of space probes, as well as to
track, acquire, record, reduce and analyze the data obtained from these
activities. In addition, Wallops is responsible for conducting recovery
operations for sub-orbital launches, assisting and training foreign nationals
in launch techrniques, assisting in tracking and acquiring data on spacecraft
launched from other facilities, and providing administrative and management
support for certain programs and projects. Wallops has recently been assigned
project management responsibilities for the University Explorer (OWL) which
will investigate auroral and airglow phenomena as well as study solar-terres-
trial relationships, and is expected to undertake in the near future project
management of the X-Ray Explorer which will gather data on stellar X-ray
sources discovered by sounding rockets.

Wallops Station is this country's most active launch site. Nearly 6,000
launches have taken place from there since 1945, Vehicles launched from
Wallops Station range in size from the small Hasp meteorological rocket to
the four-stage Scout, which is capable of placing a 240 pound payload in a
300 mile orbit. A variety of scientific and experimental re-entry spacecraft
launched from Wallops have provided scientific and technical data ranging
from information on the flight characteristics of aircraft, launch vehicles
and spacecraft to data on the upper atmosphere and space environment,

Although the major portion of these launchings are in support of WASA pro-
jects, launchings are also conducted for the armed forces, the Atomic Energy
Commission and other government organizations, as well as non-government
scientific crganizations. Wallops Station is also the launching site for
numerous projects undertaken in cooperation with foreign nations under NASA's
program of international cooperation. Among the station's achievements of the
past calendar year are: the launching of 487 sounding rockets, Explorer XXVII
(NASA Beaccn Explorer), Explorer XXX (Naval Research Laboratory IQSY), SECOR
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(U, S. Army geodetic), and the first Aerobee 350 sounding rocket, the only
liquied fuel vehicle fired from Wallops., Also, Wallops Station managed the
construction of a new launch facility at Point Barrow, Alaska from which 11
sounding rockets were successfully launched. The Mobile Range Expedition
aboard the U, S, N, S. Coratan successfully launched 90 sounding rockets off
the coast of South America between February and April.

SUMMARY OF RESOURCES REQUIREMENTS:

1965 1966 1967
Authorized Positions end of year... 555 530 530
Average Number of All Employees.... 530 523 523

Administrative Operations....eceoo. $10,931,000 $9,446,000 $10, 166,000

INSTALLATION DESCRIPTION:

Wallops Station consists of three separate areas on the Atlantic Coast of
Virginia's eastern shore: The main base (formerly Chincoteague Naval Air
Station), the Wallops Island launching site and the Wallops mainland. The
administrative offices, the range control center, support shops and the main
telemetry building are located on the main base., Wallops Island is about
seven miles south east of the main base and is connected to the mainland by a
causeway and bridge. The Island is about five miles long and its widest point
is only one-half mile. Located on the Island are rocket storage buildings,
blockhouses, assembly shops and the launch sites., The Wallops mainland is a
one-half mile strip west of the Island and houses the radar and optical track-
ing sites,

Wallops Station, totalling 6,561 government owned acres, consists of
2,313 acres on the main base, 108 acres on the mainland area, 3,000 acres on
the island, and 1,140 acres of unusable marsh land. The total capital in-
vestment as of June 30, 1965, was $75,323,000, New construction completed
during the past calendar year included a new Scout launching facility, a new
telemetry building, a dynamic balancing facility, and an addition to the
assembly shop.

ANALYSIS OF RESQURCES REQUIREMENTS BY OBJECT CLASSIFICATION:

1965 1966 1967

— ommm—— ———

11. Persormel Compensation...... $4,437,000 $4,692,000 $4,865,000
12. Personnel BenefitsS..ececceece 305,000 333,000 345,000

Total, personnel costS...... $4,742,000 $5,025,000 $5,210,000

21. Travel and Transportation

Of PersonSceessssnccesres 166,000 185,000 185,000
22, Transportation of Things.... 113,000 153,000 124,000
23. Rent, Communications, and

UtilitieS ieceacecsocssoes 625,000 430,000 442,000



1965 1966 1967
24, Printing and Reproduction, $32,000 $35,000 $35,000
25. Other ServiceS....eesesess 1,001,000 1,390,000 1,729,000
Services of other agencies 77,000 53,000 65,000
26. Supplies and Materials,.... 1,450,000 1,250,000 1,451,000
31. Equipment,,....ceccoescees 2,207,000 480,000 480,000
32, Lands and Structures,_,,.. 518,000 445,000 445,000
42, Insurance Claims and
In(l(zm]lities.......'.....° - e ——— --
Totalecseerevsaensesassss $10,931,000 $9,446,000 $10,166,000
JUSTIFICATION BY OBJECT CLASSIFICATION:
Personnel Distribution
1965 1966 1967
Direct Personnel by Program
Space Science and Applications
Physics and astronomyeecceesccccses 68 74 69
Biosc].'ence.-'.........‘..O.I...I.. 6 6 6
Meteorological satelliteS...cceoes 6 6 3
Advanced Research and Technology
Space vehicle systems..,..ce000.00 45 45 45
Electronics SyStemS....eeeceeocnse 1 1 1
Space pcwer and electric
propulsion SYStemS....eecesecoes 5 - -
Chemical propulsion,....ceececeees - 5 ?
Ae'rmitut:ics........D...'..‘."..l‘ 15 15 15
Tracking and Data Acquisition 32 39 39
Sub-total, direct positions...se... 178 191 183
Support personnel
Director and Staff....ceveneccncccass 5 5 5
Administration...eeeeoesssesessscesss 208 205 205
Research and development support..... 127 117 125
Sub-total, support positions...... 340 327 335
Total, permanent positions........ 518 518 518
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1965 1966 1967
Other Positions:
Positicns under cooperative training
agreemlentS..an-.o-oo.o.t.ocoo.-' 2 12 12
Other temporary positionS.ieceieessses 25 -—= ---
Total, all pcsitionS.eeececcesscncnsescee 555 530 530
Personnel Costs
1965 1966 1967
Total POSitiONSeceeccescooasas 355 530 330
Perman-ent~l..I....'.I.lﬂ..‘. 518 518 518
Other.'..l"l......O........ 37 12 12
Personnel Corpensation:
Annual cost of permanent positions.. $3,862,000 $4,211,000 $4,315,000
Pay above the stated annual rate.... 38,000 16,000 17,000
Lapses (deduCt)'co..ocoo-ouooooooonc '112,000 -106,000 '47’000
Net cost of permanent positions..... 3,788,000 4,121,000 4,285,000
Other pexrsonnel compensatione..ceeee 649,000 571,000 580,000
Total CompensatioN..ceececoesesess 4,437,000 4,692,000 4,865,000
NASA Pundedeseececsesssnsosessaea 4,437,000 4,692,000 4,865,000
Reimbursable....-.-......o....... - —--— -=-
Personnel benefitS.ceesceacsosccassca 305,000 333,000 345,000
NASA funded.-.aoon--n.-ooon.ooo-. 305,000 333,000 345,000
Reimbu'r'Suab].E......--........-.... - .- -
Total personnel COStSisesessseeeceae 4,742,000 5,025,000 5,210,000
NASA :E'un'ded.......'..ll..'.'..... 4,742,000 5,025,000 5”210,000
Reimb‘.l'rsable.oo..oo.oooo-ooooooto halid m-- -
Average Number of All
Employees (Man Years)e:eeeceoscsss 530 523 523

Personnel Costs - $5,210,000

Increased personnel costs are estimated to be $185,000 higher than 1966
as a result of the cost of the Federal Employees Salary Act of 1965 for a full
year; withir-grade step increase; career development and for retirement
contributiornis and other benefits,

Transportation of Things - $124,000

Anticipated requirements for transportation of things are $29,000 less than
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FY 1966 due to reduced requirements for transportation of equipment to the
launch facility at Point Barrow, Alaska.

Rent ., Communijcations, and Utilities = $442, 000

Estimated requirements are $12,000 above FY 1966 due to increased commu-
nications and electricity costs necessary to accommodate greatly increased
use of Wallops Station airfield, the experimental radar and tracking equipment
turned over to NASA by the Massachusetts Institute of Technology, and
the Coquina Beach, North Carolina, tracking site,

Other Services = $1.794.0060

Increased anticipated costs of $351,000 above the FY 1966 level reflects
the increased requirement for maintenance, repairs and alterationc to the
aging facilities of the main base, and the continuous maintenance and repair
of the station's equipment, #Also included is the cost of the additior. of
four men and increased overtime demands on the fire fighting crew necessitated
by increased airport activity, and the first full year of service provided
by technical documentation and supply management contracts which were
initiated in 7Y 1966.

Supplies and Materials - $1,451,000

The increase of $201,00C is primarily the result of recently acquired
administrative support responsibility for the joint Air Force-NASA Radar
Facility at Wallops Station, as well as remotely located facilities at Coquina
Beach, North Jarolina, and Fort Churchill, Canada. Also, the increased
activity whica is expected in FY 1967 at the recently completed launch facil-
ity at Point Barrow, Alaska, will require additional expenditures for supplies
and materials.

All other objzct classifications = $1,145,000

Other requirements include the cost of travel, printing and reproduction,
purchase of egquipment, and minor construction, all of which are expected to
remain at the FY 1966 level.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
ORGANIZATION AND STAFFING CHART

NASA HEADQUARTERS

Ir-grvbnrv'g

N
01

In—'gnblwlg:

N
0

ADMINISTRATOR
66 67
Excepted 11 11
GS-16 - -
GS-15 1 1
GS-14 2 2
STAFF ING A1l other Q8 s s
Wage Board - ~
Excepted & - -
Gs-16 Total Permanent 19 19
GS-15
GS-14
All other GS EXECUTIVE SECRETARY
Wage Board
Total Permanent g &1
Excepted 1 1
Temporary GS-16 - -
Total Positions GS-15 3 3
GS-14 3 3
All other GS 55 55
Wage Board 2 2
Total Permanent 64 64
ADMINISTRATION
NASA-Wide DEFENSE AFFAIRS GENERAL COUNSEL INDUSTRY AFFAIRS INTERNATIONAL AFFAIRS LEGISLATIVE AFFAIRS
66 67 66 67 66 67 66 67 66 61
Excepted 16 16 Excepted 3 3 Excepted 6 6 Excepted 10 10 Excepted 2 2 Excepted
GS-16 1 1 GS-16 - - GS-16 - - G5-16 11 G5-16 1 1 GS-16
GS-15 42 42 GS-15 12 GS-15 11 11 Gs-15 17 18 Gs-15 303 GS~15
GS-14 47 48 GS-14 1 - GS-14 6 6 G5-14 36 37 GS-14 - - GS-14
All other GS 142 137 All other GS 5 5 All other GS 29 28 All other GS 8 80 All other G5 2121 All other GS
Wage Board - - Wage Board = = Wage Board - _= Wage Board - - Wage Board = = Wage Board
Total Permanent 248 244 Total Permanent 10 10 Total Permanent 52 51 Total Permanent 148 146 Total Permanent 27 27 Total Permanent
HEADQUARTERS OPERATIONS
8 67
Excepted 1 1
GS-16 - -
Gs-15 4 4 POLICY ANALYSIS PROGRAMMING PUBLIC AFFAIRS TECHNOLOGY UTILIZATION
Gs-14 6 6 66 81 6 61 66 67 66 67
All other GS 227 225 Excepted 3 3 Excepted 7 7 Excepted 4 4 Excepted 6 6
Wage Board 13 15 GS-16 - - GS-16 - - GS-16 - - GS-16 - -
GS-15 2 2 GS-15 13 14 GS-15 14 14 GS-15 8 8
Total Permanent 253 251 GS-14 2 2 GS-14 12 12 GS-14 20 20 GS~-14 13 3
All other GS 10 10 All other GS 39 37 All other GS 80 78 All other S 81 50
Wage Rnard - - Wage Duaid - - Wage Board s - Wage Board - =
Total Permanent 17 17 Total Permanent 71 70 Total Permanent 118 116 Total Permanent 78 77
MANNED SPACE FLIGHT SPACE SCIENCE AND APPLICATIONS TRACKING AND DATA ACQUISITION ADVANCED RESEARCH AND TECHNOLOGY
66 61 66 67 8 67 66 67
Excepted 39 9 Excepted 38 38 Excepted 6 6 Excepted 36 3%
G3-16 iz iz GS-16 23 23 GS-16 5 5 GS~16 22 22
GS-15 116 124 GS-15 60 68 &558-15 i5 ie] GS-15 59 61
GS-14 88 97 GS-14 28 38 GS-14 10 10 GS-14 26 25
All other GS 198 175 All other G§ 147 125 All other GS 22 20 All other GS 76 70
Wage Board - = Wage Board - - Wage Board - - Wage Board - -
Total Permanent 453 447 Total Permanent 296 292 Total Permanent 62 61 Total Permanent 217 214
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
ORGANIZATION AND STAFFING CHART

NASA HEADQUARTERS

ADMINISTRATOR
66 61
Excepted 11 11
GS-16 - -
GS-15 L
= GS-14 2 2
STAFFING SUMMARY A11 oiher gs s s
39 87 Wage Board - -
Excepted 191 191 - -
GS-16 65 65 Total Permanent 19 19
GS-15 377 399
GS-14 300 321
All other GS 1,211 1,141 EXECUTIVE SECRETARY
Wage Board .18 18 66 67
Total Permanent 2,162 2,135 - -
Temporary 65 65 Excepted L L
GS-16 - -
Total Positions 2,227 2,200 GS-15 3 3
GS-14 3 3
All other GS 55 55
Wage Board 2 2
Total Permanent 64 64
AIMINISTRATION
mNASA-Wideo DEFENSE AFFAIRS GENERAL COUNSEL INDUSTRY AFFAIRS INTERNATIONAL AFFAIRS LEGISLATIVE AFFAIRS
66 67 8 6 86 61 66 67 86 67 66 67
Excepted 16 16 Excepted 3 3 Excepted 6 6 Excepted 0 10 Excepted 2 2 Excepted 2 2
65-16 11 Gs-16 - - GS-16 - - GS-16 11 G5-16 11 6S-16 - .
GS-15 42 42 Gs-15 1 2 GS-15 11 11 Gs-15 17 18 GS-15 33 GS-15 A
GS-14 47 48 GS-14 1 - GS-14 6 6 GS-14 36 37 GS-14 - - GS-14 2 2
All other GS 142 137 All other S 5 5 All other GS 29 28 All other GS 8 80 All other 6§ 212 All other GS 20 20
Wage Board - - Wage Board = = Wage Board - = Wage Board —_— - Wage Board = = Wage Board 1 1
Total Permanent 248 244 Total Permanent 10 10 Total Permanent 52 51 Total Permanent 148 146 Total Permanent 27 27 Total Permanent 29 29
HEADQUARTERS OPERATIONS
86 67
Excepted 1 1
GS-16 - -
GS-15 4 4 POLICY ANALYSIS PROGRAMMING PUBLIC AFFAIRS TECHNOLOGY UTILIZATION
GS-14 6 6 86 67 66 67 66 67 66 67
All other GS 227 225 Excepted 3 3 Excepted 7 7 Excepted 4 4 Excepted & 6
Wage Board 15 15 GS-16 - - GS-16 - - GS-16 - - GS-16 - -
GS-15 2 2 GS-15 13 14 GS-15 14 14 GS-15 8 8
Total Permanent 253 251 GS~14 2 2 GS-14 12 12 GS-14 20 20 GS-14 13 13
All other GS 10 10 All other GS 39 37 All other GS 80 78 All other GS§ 51 50
Wage Board - = Wage Board = = Wage Board - = Wage Board - =
Total Permanent 17 17 Total Permanent 71 70 Total Permanent 118 116 Total Permanent 78 77

MANNED SPACE FLIGHT

Excepted
GS-16

GS-15

GS-14

All other GS
Wage Board

Total Permanent

66 61
39 39
12 12
116 124
88 97
198 175
453 447

SPACE SCIENCE AND APPLICATIONS

66
Excepted 38
GS-16 23
GS-15 60
GS-14 28
All other Ggs 147
Wage Board -
Total Permanent 296

&
38
23
68
38

125

292

TRACKING AND DATA ACQUISITION

Excepted
GS-16

GS-15

GS-14

All other GS
Wage Board

Total Permanent

66 62
6 6
5 5

19 20

10 10

22 20

62 61

ADVANCED RESEARCH AND TECHNOLOGY

Excepted
GS-16

GS-15

GS-14

All other GS
Wage Board

Total Permanent

66 67
36 36
22 22
59 61
24 25
76 70

217 214
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ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1967 ESTIMATES

NASA HEADQUARTERS

MISSION AND CAPABILITIES:

The mission of the Headquarters of the National Aeronautics and Space
Administration is to plan and provide executive direction for the programs
authorized by the Congress, and to implement the national objectives stated
in the National Aeronautics and Space Act of 1958, as amended. The principal
statutory functions are:

1. To conduct research into, and for the solution of, problems
of flight within and outside the earth's atmosphere and to
develop, construct, test, and operate aeronautical and space
vehicles for research purposes.

2. To conduct activities required for the exploration of space
with manned and unmanned vehicles.

3. To arrange for participation by the scientific community in
planning scientific measurements and observations to be made
through use of aeronautical and space vehicles, and conduct
or arrange for the conduct of such measurements and observa-
tions.

4, To provide for the widest practicable and appropriate dissem-
ination of information concerning its activities and the results
thereof.

The following offices at Headquarters assist management in carrying out
the technical aspects of this mission:

The Office of Manned Space Flight - Responsible for all NASA activities
directly involving manned space flight missions. Programs include
Gemini - o develop an operational capability to fly a two-man spéace-
craft in near-earth orbit for periods up to fourteen days and to

learn new techniques, including rendezvous, docking and extravehicular
activity; Apollo - to provide a broad national capability for manmned
space exploration, including earth-orbital, lunar orbital, and lunar
surface operations and to achieve the specific objective of manned
lunar landing and return within this decade; and Advanced Missions -
to plan a broad program of exploration which will achieve and maintain
a position of space leadership for the United States. The Office of
Manned Space Flight has launch responsibility for all major manned

and unmanned missions utilizing NASA launch vehicles. This Office
also has over-all institutional responsibility for the three
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installations primarily concerned with the manned space flight
programs. These installations are: the George C. Marshall Space
Flight Center, including Mississippi Test Facility, Michoud Assembly
Facility, and Slidell where a computer facility is located; the
Manned Spacecraft Center, including NASA activities at the White
Sands Test Facility; and the John F. Kennedy Space Center, NASA,
including NASA activities at the Eastern and Western Test Ranges.

The Office of Space Science and Applications - Responsible for

NASA programs involving the unmanned scientific investigation of the
space environment including the moon, planets, and interplanetary
space utilizing ground-based, airborne, and space techniques such as
sounding rcckets, earth satellites, and deep space probes (e.g.,
Voyager); for scientific experiments to be conducted by man in space
and selection and training of astronaut-scientists; for the rcesearch
and development of space flight applications in such areas as
meteorology, communications, navigation, geodesy, and economic
geographic surveys, and for the support of operational systems

using these developments; for the development, procurement, and use
of light and medium class launch vehicles, such as Centaur; and for
the sustaining university program.

The Office of Space Science and Applications has an over-all institu-
tional responsibility for those NASA installations primarily involved
in space science and applications programs. These are the Goddard
Space Fl:ight Center, Wallops Station, and the Jet Propulsion
Laboratory, including the NASA Resident Office which administers the
contract with the California Institute of Technology for the opera-
tion of the Jet Propulsion Laboratory.

The Qffice of Advanced Research and Technology - Responsible for the
planning, divection, execution, evaluation, documentation, and dis-
semination of the results of all NASA research and technology prcgrams
which are conducted primarily to demonstrate the feasibility of &
concept, structure, component, or system which may have specific
general application to the nation's aeronautical and space objectives.
This Office is also responsible for coordinating NASA's total program
of supporting research and technology, which is related to carrying
out the speacific flight missions in order to avoid unnecessary dupli-
cation aad to insure that the agency has an integrated and balanced
research program.

In additcion, this office has over-all institutional responsibility for
the reszarch centers primarily involved in carrying out NASA's advanced
researclh programs. These installations are: the Ames Research Center,
the Electronics Research Center, the Flight Research Center, the Langley
Researca Center, the Lewis Research Center, and the Space Nuclear
Propulsion Office.
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The Office of Tracking and Data Acquisition - Responsible for the

development, implementation, and operation of tracking, data
acquisition, communications, and data processing facilities, systens,

and services required for NASA flight programs.

In addition, the

Office is responsible for agency-wide coordination of the management
of automatic data processing systems and services.

SUMMARY OF RESOURCES REQUIREMENTS:

Authorized Positions, end of year.
Average Number of All Employees...
Administrative Operationms,.

INSTALLATION DESCRIPTION:

1965 1966 1967
2,263 2,227 2,200
1,989 2,063 2,043
$51,516,000 $56,286,000  $58,667,000

The NASA Eeadquarters is located at 400 Maryland Avenue, S. W.,

Washington, D. C., and also occupies
of the District of Columbia, as well
Virginia. With the exception of the
and the warehousing space, personnel

two other buildings in the southwest area
as storage facilities in nearby Arlington,
space leased in the Reporter's Building
occupy government-owned buildings.

ANALYSIS OF EESOURCES REQUIREMENTS BY OBJECT CLASSIFICATION:

11. Perscnnel Compensation......
12, Perscnnel Benefits..........
Total, personnel costs....
21. Travel and Transportation
of Persons...cceevenanns .
22. Transportation of Things....
23. Rent, Communications,
and Utilities.....cco0vcvn
24, Printing and Reproduction...
25, Other ServicesS....c.ereeness
Services of other agencies
26. Supplies and Materials......
31. Equipment.......civeeeueacns
32. Lands and Structures........
42, Insurance Claims and

IndemnitiesS.ieeeosesscesnas

Totalieeeeeescoconseacoces

1965 1966 1967
$25,311,000 $27,281,000  $27,946,000
1,959,000 2,167,000 2,373,000
$27,270,000  $29,448,000  $3C,319,000
2,550,000 2,642,000 2,642,000
341,000 295,000 295,000
1,899,000 2,341,000 2,390,000
1,580,000 1,925,000 2,075,000
12,654,000 15,048,000  1€,024,000
2,778,000 2,472,000 %,807,000
500,000 555,000 555,000
1,936,000 1,550,000 1,550,000
8,000 10,000 10,000
$51,516,000  $56,286,000  $58,667,000
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The above estimates for FY 1966 and FY 1967 are distributed betweer NASA-
wide support functions, conducted or administered centrally, which prcvide
service to ali centers; and for Headquarters operations which are for the
support of the day-to-day operations of all Headquarters offices. The follow-
ing table shows this comparison by object classification:

Analysis of Funding for NASA-wide
Support and Headquarters Operations

FY 1966 FY 1967
NASA-wide Hdqtrs. NASA-wide Hdqtrs.
Total Support __Operat, Total Support Operat.
Object Classification (In thousands of dollars)

11. Personnel Comp...$27,281 $25,004  $2,277 $27,946  $25,563 $2,383

12. Personnel Benef.. 2,167 2,012 155 2,373 2,209 164
21. Travel and Trans

of Persons..... 2,642 2,588 54 2,642 2,588 54
22, Trans. of

ThingsS..oeeee.. 295 234 61 295 234 61
23. Rent, Communic,

& Utilities.... 2,341 1,261 1,080 2,390 1,319 1,071
24, Printing & Repro 1,925 1,772 153 2,075 1,922 153
25. Other Services... 17,520 15,638 1,882 18,831 16,818 2,013
26. Supplies & Mat... 555 15 540 555 15 540
31. Equipment........ 1,550 1,345 205 1,550 1,345 205
32. Land & Structures -—- -—- --- --- --- -
42. Ins. Clains and

Indemnities.... 10 --- 10 10 -=- 10

Total......... .$56,286 249!869 26!417 $58,667 $52,013  $6,654

JUSTIFICATION BY OBJECT CLASSIFICATION:

Personnel Distribution

1965 1966 1967
Direct Personnel by Program
Manned Space Flight
Gemini....oooeeeenes ceerennan 103 75 43
ApOllo. e erveecersonsnosnsna 249 291 321
Advanced missionsS...eeeeese .o 101 87 83
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Space Science and Applications

Physics and astronomy......ceovveeavsn 57 57 56
Lunar and planetary exploration...... 76 76 74
Sustaining university program........ 71 71 71
Launch vehicle development........... 10 6 4
Launch veaicle procurement........... 15 19 20
Bioscience...vceionensiensssvoarsanns 26 26 26
Meteorological satellites......... “as 20 20 20
Communication and applications

technology satellites.....cveveennn 21 21 21

Advanced Research and Technology

Basic research.seeveesesanes e 31 31 31
Space vehicle systemS....ceevrveeoans 44 44 43
Electronics SYyStemS.seveeoeescaroasas 37 37 37
Human factcr SyStemsS.......soeoeeseecs 22 22 22
Space power and electric propulsion
SYSLEMSE e i e vnvavesrssrsessssasanannss 31 31 30
Nuclear rocketS,.ioveeesensn ceessenues 3 3 3
Chemical propulsion........ ceeenn cee 22 22 22
AeronautiCS..eeiooaenvornoans cieeceen 27 27 26
Tracking and Data Acguisition 60 62 61
Technology Utilization 14 14 14
Sub-to:al, direct positionS........ 1,040 1,042 1,028

Support personael

*Director and Staff...veieeerrennnanasnas 617 618 611
Administration (Headquarters)...ceceeces 258 253 251
*Research and development support....... 248 249 245
Sub-total, support positions......... 1,123 1,120 1,107
Total, permanent positions........... 2,163 2,162 2,135

Other positions:

Positions urnider cooperative training

agreemernte.eeeiaesereccsrssrsarssnoscoses --- —-- --
Other temporary positions.....c.eceso.s 100 65 5
Total, all poSitionS.s.isieoerovsonsesnscas 2,263 2,227 Z,ZQg
*NASA-wide support, (865) (867) (856
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Personnel reguirements

The FY 1967 budget request includes a total of 2,200 civilian positions
for NASA Headquarters, a reduction of 27 positions below the current fiscal

year.

Of the 2,135 permanent positions shown in the above table, 1,028 are
directly related to the staffing of the scientific and technical program areas
in the Office of Manned Space Flight, the Office of Space Science and
Applications, the Office of Advanced Research and Technology, the Office of
Tracking and Data Acquisition, and the Office of Technology Utilization. Of
the remaining 1,107 permanent positions, 856 are for NASA-wide support
functions relating to the review, coordination, direction and planning of
activities such as procurement, financial management, audit, acquisition and
dissemination of scientific and technical information, and the balance of 251
are for Headquarters operations concerned with administrative services,
personnel, security, accounts and reports, and contracts.

Personnel Costs

Total POSitiONS..seeseersasensens
Permanent. ..
Other.e.visenevscsaasosascssesns

"o e 8 e 0 s s e s e et

Personnel Compensation:
Annual cosi: 0of permanent
POSitions. . ceeevesenetencanns
Pay above ihe stated annual
o o =
Lapses (deduct) ieeeeeervaneenss
Net cost of permanent positions
Other personnel compensation...

Total compensation.....eieeee
NASA funded....cevevenvnscas
Reimbursable...veeeeosssces

Personnel benefitsS....coveeeneses
NASA funded.....cicvnvrreracess
Reimbursable..ceiveeeensernnasns

Total personnel coStS.iseceieesoess
NASA funded....cocervecensenocns
Reimbursable..ceeeeeeaesne

Average Number of All Employees
(Man Years)..eoeseoenscsccsaaas

1965 1966 1967
2,263 2,227 2,200
2,163 2,162 2,135

100 65 65
$26,308,000  $27,849,000  $27,945,000

101,000 107,000 107,000

-2.464,000 -2,165,000 _-1,538,000
23,945,000 25,791,000 26,514,000
1,366,000 1,490,000 1,432,000
25,311,000 _27,281,000 27,946,000
25,311,000 27,281,000 27,946,000
1,959,000 2,167,000 2,373,000
1,959,000 2,167,000 2,373,000
27.270,000 29,448,000 30,319,000
27,270,000 29,448,000 39,319,000
1,989 2,063 2,043
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Personnel Cos=ts - $30,319,000

The personiel costs for FY 1967 are estimated to be $30,319,000 covering
2,043 manyears of employment. Of this amount, $27,946,000 is requested for
personnel compensation and $2,373,000 for personnel benefits. The FY 1967
estimate is $871,000 over the amount for the current fiscal year. This
increase is rcequired to cover the cost of the Federal Employees Salary Act of
1965 on a full year basis, for within-grade step increases and career
development, for retirement contributions and other benefits, and for
increased costs payable to the Department of Labor for benefits and other
payments made from the Employees' Compensation Fund during FY 1965.

The following table shows the major items which are included in the esti-
mate for personnel costs:

Increase or

FY 1967 Decreasce from
Estimate FY 1966
Personnel compensation:
Net cost of permanent positions..... $26,514,000 $+723,000
Other personnel compensation........ 1,432,000 _ -58,000
Sub-total..ierieseeeonnneocnnnnnes $27,946,000 $+565,000
Personnel berpefits:
Retirement contributions........ce.. 1,749,000 +56,000
Other benefits...... tr e scesanenenan 365,000 +61,000
Employees' Compensation Fund........ 259,000 +89,000
Sub-total.iiieiieeeriieririacannnan 2,373,000 206,000
Total personnel cOSES.....evsnesse $30,319,000 $+871,000

Of the $30,319,000 requested for personnel costs, $27,772,000 is estimated
for salaries and benefits of employees engaged in NASA-wide programs and
activities which are conducted or administered centrally for the benefit of
all centers, and $2,547,000 for personnel engaged in Headquarters operations.

Travel and Transportation of Persons - $2,642,000

The FY 1967 estimate of $2,642,000 for travel and transportation cf
persons is the same level as FY 1966 requirements. ‘f this amount, §2,425,000
is for NASA employee travel and transportation and $217,000 for non-NASA
employee travel costs of technical and research advisory committees, and
for costs of local transportation.
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The amount requested includes $2,588,000 in support of NASA-wide programs
and activities; and the remainder of $54,000 is related to Headquarters
operations.

Transportation of Things - $295,000

The FY 19€7 amount of $295,000 requested for transportation of things is
the same level required for the current fiscal year. The costs under this
object classification include $195,000 for domestic and overseas shipments
of exhibits and spacemobiles; $56,000 for transportation of household goods
and personal effects; and $44,000 for freight, express, drayage and parcel
post costs of shipments to NASA installations, and rental of trucks from the
General Services Administration,.

Of the $295,000 requested in FY 1967, $234,000 is for support of NASA-wide
activities and $61,000 for Headquarters operations.

Rent, Communications, and Utilities - $2.390,000

The FY 1967 estimate of $2,390,000 under this object classificaticn
includes: $590,000 for rents, a net increase of $49,000 over FY 196€¢, which
provides for an increase of $58,000 required for rental of space to house the
NASA Scientific and Technical Information Facility on a full year basis in
FY 1967 and a decrease of $9,000 for rental of ADP equipment; and $1,800,000
for comnunications costs which are projected at the same level as the current
fiscal year requirements.

The following table reflects the items included in the FY 1967 estimates
for rents and communications:

Increase or

FY 1967 Decrease from
Estimate FY 1966
Rents:
SPACE. 1ttt svesestesnscascccrrsvansanns $367,000 $+58,000
ADP and EAM equipment......eveeovenass 89,000 =9 ,000
Office duplicating equipment.......... 134,000 ===
Total, CenNtS.eeseeesnoseesnnasocsnns $590,000 $+49,000
Communications:
Leased 1in€S..ieveroecessnascassconsos 366,000 ---
Local telephone & exchange service.... 451,000 ---
Long distance tolls...ieeverneonnnnnes 295,000 ---
Postage and TWX....cueneerosecancsanona 688,000 — ===
Total, communicationS....eececeseses $1,800,000 ===
Total, rents and communications..... $2,390,000 i:ﬁ9,000
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Of the $2,390,000 requested for FY 1967 for rents and communications,
$1,319,000 is estimated for NASA-wide support and $1,071,000 for Headquarters
operations,

Printing and Reproduction - $2,075,000

The FY 1967 estimate for these services is $2,075,000, an increase of
$150,000 above the FY 1966 level. Over 90 per cent, or $1,915,000 of the
FY 1967 estimate is for printing and related services which will be performed
through government sources. The remaining $160,000 is for printing and
photostating to be done by commercial sources. The major activities funded
under this object classification are as follows:

Increase
FY 1967 over
Estimate FY 1966
Scientific and technical information
publications..ceeeevenensassnnonenans $1,100,000 5+150,000
Educational and information
publicationsS...cceveesnenenns Cieesanes 350,000 ---
Printing and reproduction of admini-
strative issuances, forms, etc....... 625,000 ==
Total, printing and reproduction..... $2,075,000 $-+150,000

The increase of $150,000 requested in FY 1967 in the scientific and
technical information activity includes $50,000 for NASA's abstracting and
indexing jcurnal "Scientific and Technical Aerospace Reports,' $60,C00 for
printing of technical reviews, monographs, handbooks and data compliations,
and $40,000 for special publications on selected aerospace topics.

Of the $2,075,000 requested in FY 1967, $1,922,000 is for printing and

reproduction services for NASA-wide support activities and $153,000 for
Headquarters operations.

Other Services - $18.,831,000

The FY 1967 request for other services is $18,831,000, a net increase of
$1,311,000 above the FY 1966 level., Listed in the following table are the
major items which are funded under this object classification:

Increase or

FY 1967 Decrease over
Estimate 7Y 1966
Scientific and technical information
facilifyivesienenonennnannasnan ceveaas $5,308,000 $+341,000
Documentation journal literature........ 1,810,000 +300,000
Translatior ServiceS..iseecersroreseeese 350,000 +75,000
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FY 1967 Decrease over
Estimate FY 1966
Scientific information systems
development . e vt vtveensnsesacsacenanonnssan $355,000 .-
Technical publications preparation......... 885,000 $+288,000
Dissemination of information through
educational institutions and other
channels...cveievertinoesereanresnonsssonens 1,305,000 -
Educational and information media
SELVICES .ttt sesessrsescacsassrsasasoansans 1,725,000 ---
Educational exhibit services......ccocee.s 745,000 ——-
Security investigationS.....cccoeieeceseccces 1,300,000 ---
Reliability and quality assurance
StUdLES s s eoreenoncanssosssescnosaocnnsas 500,000 +~60,000
Incentive contracting study...c.oonveesnens 197,000 +197,000
Training pProgramS...ceceeesesceccscscanssass 400,000 +50,000
Miscellaneous studies and services......... 1,938,000 -131,000
Headquarters operations.....c.ccveeovvronans 2,013,000 +131,000
Total, other SErviceS....iveerscescessncss $18,831,000 $-+1,311,000

Increase or

Of the net increase of $1,311,000 for other services, over 75%, or
$1,004,000, is requested for the NASA-wide scientific and technical informa-
tion program. This includes:

1.

$341,000 to provide increased support for operation of NASA's
contractor operated Scientific and Technical Information
Facility. The workload of the facility has been increasing
between 20 and 30% each year over the past several years. It
is anticipated that this trend will continue in FY 1967. The
increased workload is caused by the additional number of
scientific and technical reports which are becoming available
from NASA supported research and development programs, and
from interagency agreements and exchange arrangements with
domestic and foreign organizations.

$300,000 for documentation of world-wide journal literature to
process the increased volume of significant foreign aerospace
literature for immediate use in the U. S. aerospace programs.

$75,00C for additional translation services required to handle
the rise in world-wide journal activity in the aerospace
sciences and the availability of a continually increasing
volume of material originally published in foreign languages.
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4. 5288,000 for preparation of manuscript material for specialized
scientific and technical publications. This includes $163,000
for handbook and data compilations on selected aerospace
subjects, and $125,000 increased support of the Langley Resear:h
Center printing plant operations for specialized services such
as editing, verification of references, and preparation of
graphs and tables,.

The remaining increase of $307,000 is required for the other NASA-wide
support functions and for Headquarters operations, as follows:

For other NASA-wide requirements, a net increase of $176,000 consist-
ing of increases of: (1) $60,000 for reliability and quality assurance
studies relating to subjects such as systems design trade-off studies,
quality assurance methodology and development of publications on
special topics; (2) $197,000 for initiation of an incentive contract-
ing effectiveness study; and (3) $50,000 for agency-wide training of
personnel in technical management, supervisory and administrative

areas common to several NASA centers with emphasis on training programs
relating to supervisory management, incentive contracting, financial
management., and contract administration. The foregoing increases

are partially offset by decreases amounting to $131,000 in a variety

of miscellarieous studies and services.

For Headquarters operations, an increase of $131,000 consisting of:
(1) $110,000 for computer operation, programming and systems design
services; and (2) $21,000 for contract administration and security

guard services.

Supplies and Materials - $555,000

The FY 1967 estimate of $555,000 for supplies and materials is the same
level required for FY 1966. The items under this object classification
primarily include the purchase of pamphlets and documents for the scientific
and technical ‘nformation program, office and photographic supplies &and
materials, and subscriptions and technical books for the law and technical

libraries.

Of the anount estimated for FY 1967, $15,000 is for NASA-wide support and
$540,000 for Headquarters operations.

Equipment ~ 31,550,000

The FY 1957 estimate for equipment is the same level required for the
current fiscal year. The items for FY 1966 and FY 1967 under this object
classification include $205,000 for purchase of mechanical, photographic and
miscellaneous office equipment; $155,000 for procurement of replacement
vehicles for the existing spacemobile fleet which will exceed the 80,000 mile
mark in FY 1966 and will become uneconomical to maintain and repair, and for
updating of model inventory and equipment to be placed in these spacemobiles;

AO 4-12



$80,000 for purchase of miscellaneous equipment for the Scientific and
Technical Information Facility; and $1,110,000 for procurement of educational
exhibits and materials which will provide up-to-date coverage of NASA programs
in the manned and unmanned exploration of space, and to up-date the exhibit
inventory to keep abreast of technical programs. These exhibits are designed
for use in educational institutions, teachers and students fairs and work-
shops, professional and technical organizations and display before the general
public, both comestic and foreign.

Of the 51,550,000 required in FY 1967 for equipment described above
$1,345,000 is fcr support of NASA-wide activities and $205,000 for Headquarters

operations.

Insurance Claims and Indemnities - $10,000

The FY 1967 requirement is estimated at the same level as for the current
fiscal year. These funds cover payment of claims of $2,500 or less under
the provisions of 28 U,S8.C. 2672 for injury, death, or loss of property
caused by the negligent or wrongful act or omission of any employce of NASA
while acting within the scope of the responsibility of his office or
employment.
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ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1967 ESTIMATES

WESTERN OPERATIONS OFFICE

MISSION AND CAPABILITIES:

The primary mission of the Western Operations Office is to represent
NASA in the southwestern area and to provide technical, contractual, and
administrative support to NASA field centers and NASA Headquarters for
programs and projects located in southern California and other areas west
of Denver, (Colorado. The Western Operations Office functions as a field
support activity in such areas as procurement, technical management, public
affairs and educational programs, legal and patent reviews, financial
management activities, and other administrative support.

Technical management support, as assigned by NASA Headquarters and field
centers, encompasses advanced technology contracts and many research and
development hardware contracts. Contract activity includes negotiations
for advanced technology, hardware, basic agreements with major contractors,
and procurement of pressurants and propellants for NASA and contractors
requirements. The Western Operations Office mission also includes operation
of an in-plant staff at the North American Aviation plant at Downey, California,
to handle over-~all contract administration and quality assurance for the
Apollo and Sacturn projects.

The mission of the Western Operations Office also includes administrative
support and services for the NASA Resident Office at the Jet Propulsion
Laboratory. The Resident Office, physically located at the Jet Propulsion
Laboratory in Pasadena, California, has principal contract administration
responsibilities for the NASA contract with the California Institute of
Technology which operates the Jet Propulsion Laboratory.

SUMMARY OF EESQURCES REQUIREMENTS:

1965 1966 1967

Authorized Positions, end of year 405 391 386
Average Number of All Employees.. 377 382 378
Administrative Operations.e.se... $22,693,000% $5,987,000 $6,149,000

*Includes $17,034,000 for purchase of computers for JPL.
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INSTALIATION DIiSCRIPTION:

The main Western Operations Office is located at 150 Pico Boulevard,
Santa Monica, California. The Office occupies a group of buildings uncer
commercial lease and no govermnment investment in buildings or acreage is
involved at thls location.

Over one-third of the Western Operations Office staff is located in
government ownad facilities at Downey, California, which are currently
being utilized by the Space Information Systems Division of North Ameri.can
Aviation, Inc., mainly for Apollo and Saturn work. The govermment owned
portion of the North American Aviation Downey complex is located on 166
acres and the land and plant acquisition value is approximately $45 million
as of June 30, 1965. The responsibility for management of property and
facilities valued at $39.5 million was transferred from the Air Force to
NASA on July 1, 1964, A few additional Western Operations Office personnel
are assigned to other contractor locations within the Los Angeles area where
full time project support is required.

ANALYSIS OF RESOURCES REQUIREMENTS BY OBJECT CILASSIFICATION:

. 1965 1966 1967
11. Personnel Compensation... $4,115,000 $4,289,000 $4,425,000
12, Personnel BenefitS.e..... 289,000 309,000 317,000
Total, personnel costs. $4,404,000 $4,598,000 $4,743,000
21, Travel and Transportation
Of PErSONSscesesesccnss 247,000 282,000 282,000
22. Transpcriation ot Things. 8,00V 45,000 50,000
23. Rent, Communications, and
UtilitieSeessesoescecss 349,000 402,000 402,000
24. Printing and Reproduction 15,000 15,000 15,000
25+ Other ServiceSeesssssssss 522,000 514,000 517,000
Services of other agen-
Cl€Secivesrnossennnane 12,000 14,000 58,000
26. Supplies and Materials... 51,000 53,000 53,000
3l. Equipmente.cceccosseac-cos 17,085,000 64,000 29,000
32. Lands and Structures..... =" m== ==-
42, Insurance Claims and
IndenmnitieSceaescocsoaces —— - =

Totaleeeeonsevennenes $22,693,000 $5,987,000 $6,149,000
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JUSTIFICATION BY OBJECT CLASSIFICATION:

Personnel Distribution

Direct Personriel by Program

Manned Space Flight

Gemini.-.....-..........--....no..o
Apollo..l.lll.l.l.....l...'.l......
Advanced missionS..ecsscccccccssnce

Space Sciernce and Applications

Physics and astronomyececceccecccosss
Lunar and planetary exploration....
Launch vehicle procurementseecesececee
BioscienCeeiecosseccsccsveccnssonne
Communication and applications
technology satelliteSessccecccses

Advanced Research and Technology

Space vehicle systemSececececesccsns
Electronics SyStemSeesseeaseaasnons

Space powar and electric propulsion
systm!;l.-l'...’.l..l.l. lllll LN BN ]
Chemical »Dropulsion.secsseccccsssecsss
Technology WJtilization
Sub~-total, direct positions.eces.
Support persoanel

DirECtor and Staff.o...-.a.--OOGICQOC
Administration.eeeccceseecocescecsvens
Research and Development SuppOrtecsees

Sub~-total, support positions.....

Total, permanent positionSseeccses

1965 1966 1967
4 2 -
161 162 163
8 10 10
15 15 14
15 14 14
5 4 5

- 2 2

7 7 6

3 3 3
23 21 20
2 2 2

4 4 4
3 3 3
250 249 246
9 9 9
63 63 62
64 65 64
136 137 135
386 386 381
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1965 1966 1967

Other positions

Positions under cooperative

training agreementsSscesccescecccas - - -
Other temporary poSitionS.eescecsscecs 19 > 5
Total, all pOSitionSesceeescessvssacanns 402 391 386
Personnel Costs

1965 1966 1967
Total PosSitionSe.ceccecsacecsacnse 405 391 386
Permanentecessescecossccasonsae 386 386 381
other.lll'...'.l.l.'....‘.l.l.. 19 5 5

Personnel Compensation:
Annual cost of permanent posi-
tiOHS...--.---...-a...-.n...- $3’985,000 $4,193,000 $4’ZZL’OOO

Pay above the stated annual

TAtCaeesoassaansneasacsss ceees 15,000 16,000 15,000
Lapses (deduct)eeeesssscoccsres - 170,000 - 228,000 - 111,000
Net cost of permanent positions 3,830,000 3,981,000 4,126,000
Other personnel compensation... 285,000 308,000 300,000

Total Ccmpensation.ee.c.cse 4,115,000 4,289,000 4,425,000
NASA fundede.secesacseses 4,115,000 4,289,000 4,425,000
Reimbursablessceecsasceas - el -

Personnel benefits

NASA fundedeeeees.. cteccsconoas 289,000 309,000 317,000
Reimbursablee.cceceecoscnnsns cee 289,000 309,000 317,000
Total personnel cOStSeeeeoss cecne 4,404,000 4,598,000 4,743,000
NASA fundede..sceccececnscncene 4,404,000 4,598,000 4,743,000
Reimbursable:. ...... eesseessave e hudadnd hdead -

Average Number of All Emglozees
(Man _Years)eeeeeossos cecvensnne 377 382 378

Personnel Compensation and Benefits - $4,743,000

Personnel costs in FY 1967 are estimated to be $145,000 higher than in
FY 1966, of which $137,000 is for personnel compensation and $8,000 is for
personnel berefits. The estimate reflects the additional cost resulting
from higher pay scales in effect for a full year, and for within-grade step
increases, retirement contributions and other benefits.
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Travel and Transportation of Persons - $282,000

Travel and transportation requirements in FY 1967 are expected to re-
main at the FY 1966 level. The total estimate includes $230,000 needed for
employee travel to direct and coordinate technical program and administra-
tive activities; to attend NASA technical meetings and working panels; and
for the cost of temporary assigmments and transfers. The balance of $52,000
will be used for the expense of local transportation and toll charges, and
the rental of passenger motor vehicles from the General Services Administration,

Transportation of Things =~ $50,000

Transportation of things is estimated to increase $5,000 in FY 1967. This
increase is related to the movement of household goods to accommodate the
personnel turncover anticipated in FY 1967. The estimate also includes $38,000
for transportation of NASA exhibits in the western area of the United States.

Rent, Communications, and Utilities =~ $402,000

Fiscal year 1967 requirements in this area are estimated to remain un-
changed from FY 1966.

The estimate includes $192,000 required for the commercial lease of real
property and the rental of equipment, of which $168,000 is to continue the
lease of 46,800 square feet of office space at an average annual cost cf
$3.60 per square foot. The remaining amount of $24,000 covers the rental of
office and other equipment on a term basis.

The FY 1967 requirement of $205,000 for communications services is composed
of the following items:

Leased 1ineSeicieecircstocnacsososnscnsassaonsoss $4,000
Long distance t0llS.ceeveeeraeeccessossonorcana 39,000
local telephone and exchangeescsscoieecevcsnnsns 71,000
All other communicationSeececcececescccocncssnsss 91,000

The balance of the FY 1967 estimate, amounting to $5,000, is required
for utilities, primarily electric power.

Printing and Reproduction =~ $15,000

The FY 1967 cost of printing and reproducing technical and administrative
reports, publications and forms is estimated to continue at the FY 1966
level, The estimate includes $3,000 to cover the printing of administrative
materials by cther govermment agencies, and $12,000 for the commercial
printing of technical documents and related publications.
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Other Services - $575,000

Requirements for other services in FY 1967 indicate a net increase of
$47,000 over FY 1966. This results from planned expansion of the Reliable
Electrical Connections School facilities at an additional cost of $12,000,
in order to accelerate quality assurance certification of contractor personnel
in time to assure adherence to space hardware production schedules; the
augmentation of the technical reference library staff at an increased amount
of $8,000 to serve the progressively larger use of these services by industry
in the western area; and the assistance of Defense Contracts Administration
Services Regions (DCASR) in providing contract administration services,
which will require $44,000 of additional funding. These estimated increases
are partially offset by the expected reduction of $17,000 in the cost cf
leasing, maintenance and operation of administrative aircraft at the Jet
Propulsion Laboratory because of the disposal of a NASA-owned aircraft.

The following table indicates estimated FY 1967 funding for this area by
the major requirements:

ADP equipment OperatioN...eeseecececscasssscesecs $30,000
Custodial SeTrvViceSeeeicesceeccssaccassssanrstonesna 18,000
JPL administrative aircraft lease, maintenance

and OperalioNes.ceceesessssssesassosoacssconcs 245,000
Technical reference libraryc..ceecescecesasssocas 80,000
Reliable electrical connections schooleceiesceos 120,000
Contract administration serviceSeceerccsssossseoe 50,000
Miscellaneous minor ServicCeScesccsseosscsssscasesse 32,000

Total".'llIlI'I.l'lI.lll...l.‘ll'l.l.'-..-'..l. §575l000

Supplies and Materials =~ $53,000

The cost of supplies and materials for FY 1967 is expected to remain at
the FY 1966 level. The estimate includes $48,000 for replacement of ofifice
supplies and $5,000 for purchase of expendable photographic, maintenance
and operating supplies,

Equipment = $29,000

The FY 1967 estimate of $29,000 is $35,000 below FY 1966. The estimate
includes $16,000 for the procurement of two replacement engines for leased
administrative aircraft supporting the Jet Propulsion Laboratory; $4,000 to
purchase two passenger motor vehicles (for replacement); and $9,000 for
acquisition of photographic and non-capitalized equipment, and replacement
of office furniture and equipment.
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205-834 O - 66 (Fols. p. AO 5-3)

STAFF ING SUMMARY
66 67
Direct Positions

Flight Projects 1,049 1,049
Deep Space Network 343 336

Support'i ng Research
and Technology 651 658
Other 425 425
Total Direct 2,468 2,468
Support Positions 1,782 1,782
Total Positions 4,250 4,250

ASSISTANT LABORATORY DIRECTOR
RESEARCH AND ADVANCED DEVELOPMENT

66 67

Total Positions 662 669

CALIFORNIA INSTITUTE
OF
TECHNOLOGY

T DDADIITCTAN TADNADATNADV
4 LRI ULIO LVIY IXKAaDUVAN & VAL

LABORATORY DIRECTOR
66 61

Total Positions 22 22

ASSISTANT LABORATORY DIRECTOR
TRACKING AND DATA ACQUISITION

ASSISTANT LABORATORY DIRECTOR
LUNAR AND PLANETARY PROJECTS

ASSISTANT LABORATORY DIRECTOR
TECHNICAL DIVISION

Total Positions

66 67

354 347 Total Positions

ADVANCED STUDIES
66 67
Total Positions 6 6
ARMS CONTROL
Total Positions 7 7

66 67

1,073 1,073

Total Positions

QUALITY ASSURANCE AND RELIABILITY

66 67

Total Positions 75 75

PERSONNEL ADMINISTRAT ION
AND SUPPORTING SERVICES

66 67

Total Positions 405 401

l._.%

PUBLIC INFORMATION
AND EDUCATION SERVICES
66

Total Positions 8

[=)}
[o o2 AN

FABRICATION SERVICES
66 67

Total Positions 118 128

FACILITIES
66 67
Total Positions 17 17
PLANT ENGINEERING
66 67
Total Positions 273 267




STAFFING SUMMARY

66 67
rect Positions - -
*light Projects 1,049 1,049
Deep Space Network 343 336

supporting Research
and Technology 651 658
dther 425 425
[otal Direct 2,468 2,468
pport Positions 1,782 1,782
cal Positions 4,250 4,250

CALIFORNIA INSTITUTE
OF
TECHNOLOGY

Total Positions 22 22

ASSISTANT LABORATORY DIRECTOR
TRACKING AND DATA ACQUISITION

66 61

Total Positions 354 347

ASSISTANT LABORATORY DIRECTOR
LUNAR AND PLANETARY PROJECTS

66 67

Total Positions 1,073 1,073

ASSISTANT LABORATORY DIRECTOR
TECHNICAL DIVISION

Total Positions 632 632

TUDIES66 6 QUALITY ASSURANCE AND RELIABILITY
- 66 67
6 6
Total Positions 75 75 Total Positions
0L PUBLIC INFORMATION
66 67 AND EDUCATION SERVICES
66 67
7 7 . - =
Total Positions 8 8

PERSONNEL ADMINISTRAT ION
AND SUPPORTING SERVICES

66 67

405 401

FABRICATION SERVICES

Total Positions 118 128

66 67

ASSISTANT LABORATORY DIRECTOR
FINANCIAL MANAGEMENT AND
PROCUREMENT

66 671

Total Positions 23 23
PROCUREMENT

66 67

Total Positions 207 207

FACILITIES
66 67
Total Positions 17 17
PLANT ENGINEERING
66 67
Total Positions 273 267

FINANCIAL MANAGEMENT
66 67

Total Positions 127 127

MATERIEL SERVICES
66 67

Total Positions 241 241
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ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1967 ESTIMATES

JET PROPULSION LABORATORY

The Jet Prcpulsion Laboratory (JPL) is a contractor operated facility.
Personnel and other costs of operating this Laboratory are funded under the
Research and Development appropriation, except for the lease of administra-
tive aircraft and the purchase of passenger motor vehicles. These costs are
included elsewhere in the Administrative Operations budget. The administra-
tive operations type costs for JPL are shown in this volume for information
purposes c¢nly and are not to be considered a part of the NASA Administrative
Operations budget for FY 1967.

MISSION AND CAPABILITIES:

The Jet Propulsion Laboratory (JPL) is engaged in research and development
activities associated with the exploration of space. 1t functions as a part
of the California Institute of Technology and is operated by the Institute
under contractual arrangement for the National Aeronautics and Space Adminis-
tration (NASA), using facilities primarily owned by the United States
Government. The NASA Resident Office - JPL, which is situated at JPL has
principal contract administration responsibilities for the contract. Like
JPL, the Resident Office is institutionally responsible to the Associaite
Administrator for Space Science and Applications.

In consonance with the objectives of the National Aeronautics and Space
Act, the purpose of the Laboratory is to advance the national interests in
the exploration of space, and to increase mankind's knowledge of the constitu-

tion and the environment of space.

Functions of the Jet Propulsion Laboratory

Formulate and carry out research programs which are in consonance with
the Institute's obligations to support the national space program.

Coniceive and perform advanced development and experimental engineering
investigations which further the technology required in support of the
national space program.

Perform studies and recommend and carry out scientific investigations
in space. Make determinations of the feasibility of carrying out
various scientific missions in space, determine the significance of
such missions, and analyze and interpret data returned from these
missions.

Undertake the development and construction of prototypes and flight
hardware in support of approved programs.
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Provide operational support for certain NASA space programs.

Advise and assist NASA in the formulation and the evaluation of long-
range national plans for the space program and, when appropriate,
participate in formulating objectives and requirements for major
development programs.

Areas of Primary Project Activity

The Jet Propulsion Laboratory is responsible for the following major
activities:

Lunar and deep space unmanned scientific missions.
Project management of complete spacecraft systems.

Tracking, data acquisition, data reduction and analysis required by
lunar and deep space flights.

Advanced spacecraft guidance and control systems.
Advanced solid propellant and liquid propellant spacecraft engines.
Integration of advanced propulsion systems into spacecraft.

SUMMARY OF RESOURCES REQUIREMENTS:

1965 1966 1967
Authorized Positions, end of year. 3,998 4,250 4,250
Average Number of All Employees... 4,119 4,125 4,200
Administrative Type Cost.......... $63,151,000 $65,699,000 $71,218,000

INSTALLATION DESCRIPTION:

The Jet Propulsion Laboratory is located in Pasadena, California, approxi-
mately 20 miles from downtown Los Angeles. Subsidiary facilities are located
at Goldstone, California; Edwards Air Force Base in Muroc, California. and at
Table Mountain, California.

At Pasadena, California, the Laboratory occupies 171.7 acres of land,
145.9 of which are owned by NASA and 25.8 leased from the city of Pasadena
and commercial sources. At Goldstone, California, facilities are¢ located on
40 acres of land occupied under permit from the Army. At Edwards Air Force
Base, Muroc, California, facilities are located on 600 acres of land o>ccupied
under permit from the Air Force. The Table Mountain, California, facilities
of the Laboratory are located on 10.5 acres of land occupied under permit
from the Forest Service of the Department of Agriculture. The capital invest-
ment value as of June 30, 1965, was $128,177,167.
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ANALYSIS OF EESOURCES REQUIREMENTS BY OBJECT CLASSIFICATION:

11.
12.

21.

22,
23.

24.
25.
26.
31.
32.
42.

Personnel Compensation.....
Personnel Benefits.........

Total., personnel costs...

Travel and Transportation

of Persons...............
Transportation of Things....

Rent, Communications, and

Utilities....vveviennennn
Printing and Reproduction...
Other Services.............

Lands and Structures.......

Insurance Claims and

Indennities.. ...

Tota .. vieeeerennan N

Personnel Distribution

Direct Personne.

Lunar and planetary flight projects
Deep space network
Supporting research and technology
Other direc: manpower

Sub-total , direct positions

Support Personnel

Director and Staff.......ci it iaanes
Technical divisions
Quality assurance and reliability
Personnel administration and supporting services
Procurement.
Financial nanagement
Plant engineering

------------------------------

...........................

.............................

......................................

............................

...............................

1965 1966 1967
$43,862,000  $44,435,000  $46,516,000
2,827,000 3,550,000 4,609,000
$46,689,000  $47,985,000  $51,125,000
2,934,000 2,710,000 2,931,000
308,000 375,000 370,000
7,256,000 8,109,000 10,099,000
232,000 266,000 288,000
2,314,000 2,696,000 2,773,000
2,549,000 2,172,000 2,331,000
671,000 911,000 £26,000
198,000 475,000 £75,000
$63,151,000  $65,699,000  $71,218,000
1965 1966 1967
............. 985 1,049 1,049
276 343 336
.............. 707 651 658
336 425 425
................... 2,304 2,468 2,468
108 116 116
369 390 390
............... 72 75 75
342 359 359
187 207 207
128 127 127
209 220 220
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Material services....... ittt P 234
Fabrication Services.......ieieierirrirentenneanns 45
Sub-total, support posSitions...........e... . 1,694
Total, all positions........conviuunn e 3,998

U.S. GOYERNMENT PRINTING OFFICE : 1966 0—205-834

1966 1967
241 241
47 47
1,782 1,782
4,250 4,250
AO 5-8
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