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PREFACE

This volume is the fourth in a series of reference works intended to

present a statistical summary of the activity of the National Aeronautics

and Space Administration from its inception. Volume IV, NASA Resources
1969-1978, is an update of the initial volume in the series, NASA Resources

1958-1968. The present volume treats briefly, as did its predecessor,
NASA's history, organization, management, financing, personnel, and pro-

curement matters during the second decade of its existence. Its primary
objective is to provide the reader with comprehensive statistical data to
illustrate the status of NASA in the decade after the first man set foot on
the Moon.

Volume IV is organized in the same way as the first volume. Each

chapter of the present volume deals with the same subject matter as the
first one. There are some differences, however. Whereas the first volume

provided statistical data not only for the individual installations but also
for each installation's component facilities as well, this volume combines

statistical data of the component facilities with the data of the parent
installation. There are two reasons for this. First, many of the component
facilities were consolidated with their parent installation between 1969 and

1978. Second, increasingly during this decade NASA offices themselves
tended to consolidate all statistical data on the particular installation. The

statistical tables in this volume contain some gaps simply because the

prerequisite data were not available. Finally, until 1976 the fiscal year began
in July and ended at the end of June. Starting October 1976, it began in
October and ended at the end of September. Whenever information was

available, data were provided for the so-called "transition quarter" (TQ)
to cover the period July I, 1976, to September 30, 1976. Otherwise, the
transitional quarter is combined with 1976.

The author wishes to acknowledge the contributions of numerous indi-

viduals to this volume. The author expresses his gratitude to Dr. Roger
D. Launius, the Chief Historian of NASA's History Division, Lee D.
Saegesser of NASA's History Division, and others at NASA who contrib-
uted their guidance, extensive knowledge, and research materials. He is
particularly grateful to his colleague, Helen Fedor, who worked with him

on this project formatting the large number of tables in this volume and

entering the data into them. Special thanks are owed David P. Cabitto,
who designed the artwork on the title page of each chapter and oversaw the

preparation of the map and graphic work. Finally, the author is especially
grateful to Andrea T. Merrill for her diligence in the editing and preparation
of the manuscript.

lhor Y. Gawdiak

February 1993
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CHAPTER ONE

INTRODUCTION

As the 1960s came to a close, NASA could proudly look back at the

past decade as one of significant achievements and triumphs. In a relatively
short span of time, NASA's great feats in space exploration had allowed

the United States to pass the Soviet Union as the unquestioned leader in

this endeavor. A decade of spectacular space voyages had been crowned
on July 20, 1969, when NASA landed the first human on the moon. NASA

hoped that in the next decade the agency would accomplish new and equally

spectacular achievements in space exploration. The proposed program of
space exploration for the next two decades, submitted to the President in

1969 by the Space Task Group chaired by Vice President Spiro T. Agnew,

delineated such projects as a Mars manned mission, a lunar surface base,
a lunar orbital space station, an earth orbital space station, and reusable
space shuttles.

Paradoxically, it was at this moment of NASA's great triumphs that the

tide of public opinion began to turn. NASA's very success--catching up
to and overtaking the Soviet space program--dulled the public's appetite

for new sensational feats in space. Furthermore, the increasingly unpopular

war in Vietnam fully preoccupied the public's attention, placed a heavy

burden on the nation's economy, strained the Government budget, and
generated a host of domestic problems. NASA's annual budget, which had
reached more than $5 billion in the mid-1960s and stood at almost $4 billion

in 1969, was reduced to $3.7 billion in 1970 and just over $3 billion in 1974.

The cuts in the NASA budget had a considerable impact on the agency.
Grandiose space programs were eschewed in favor of more modest and,

from the public's point of view, practical programs. Thus, of the programs
suggested in 1969 by the Space Task Group, only the development of the

Space Shuttle was approved, in 1972. And the approved Space Shuttle

project was a more economical and scaled down version than the one

originally envisioned by NASA. Funds appropriated for research and devel-

opment were reduced, not only because of cuts in the overall NASA budget
but also because an increasing share of NASA funds went for administrative

operations. In 1969 almost $3.4 billion was appropriated for research and

development. In 1974 the figure fell to a low of $2.2 billion, rising again to
slightly over $3 billion in 1978.
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CutsintheNASAbudgethadanimpact on the growth and development

of the individual NASA installations as well. Although one could hardly

have expected the extensive growth and expansion of NASA facilities

during 1958-68 to continue into the next decade, some expansion of NASA
facilities likely would have occurred if NASA's budget had not been cut.

As it was, NASA underwent a process of consolidation and reduction of

its facilities during 1969-78. The best examples of this were the closing of
the Electronics Research Center as a NASA installation in 1970 and the

transfer of its facilities to the Department of Transportation and also the

disestablishment of the Space Nuclear Systems Office in 1973.

The change in the nature and emphasis of research and development
carried out by NASA during the second decade of its existence was reflected

in the quantity and composition of its personnel. Between 1969 and 1978,
the number of NASA in-house employees was reduced by almost 10,000,

or by about a third of what it was in 1969. The reduced work force contained,
however, an increasingly large percentage of scientists and engineers and

other personnel with professional degrees. In addition, there was a marked

increase during this period in the number of minority employees at NASA.

Minority employees made particularly impressive gains among NASA's

professional administrative ranks. There was also a slight increase in the

percentage of women employed by NASA during the 1969-78 period. Like
minority employees, women achieved their greatest gains in professional

administrative positions.

In spite of the considerable cuts in its funding and personnel, during
the 1969-78 decade NASA continued to push forward in space exploration

and to make important advances in the development of spacecraft technol-

ogy. Many of the NASA projects that were begun during the previous
decades endured into the 1970s. Apollo lunar exploration continued until

December 1972 with the launching of Apollo 17, the last flight of the Apollo

Moon program. The Mariner space probes to Mars in 1969 and 1971 were
followed by the Mariner probe of the planet Mercury in 1974. In 1972

Pioneer 10 began its successful year and one-half journey to the planet

Jupiter. Pioneer 11 repeated the journey in 1973 and then flew toward the

planet Saturn. A Viking probe of Mars in 1976 was followed by a Voyager

flight to Jupiter in 1977 and a Pioneer probe of Venus in 1978. These and

other flights to the planets of our solar system marked a period of intensive

study of the planets in search of knowledge that could explain the mysteries
of the earth itself.

Concurrently with the exploration of the planets, NASA was pursuing

programs that had tangible and immediate impact on earth-related prob-
lems. In the 1970s, a number of satellites were launched into orbit around the
earth. These satellites, such as the Earth Resources Technology Satellite

launched in July 1972, scanned the earth and provided real-time information

on such topics as crop inventory and crop health, water storage, air and

water pollution, forest diseases and forest fires, and coastal and oceanic
movements. Although unmanned satellites performed the bulk of research

in space, manned space flight was not neglected. Instead of sending astro-
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nautson a distant journey to the planets, however, NASA's Skylab project

called for them to live and perform experiments in a space laboratory
orbiting around the earth. The Skylab, a space workshop, was launched

by a Saturn V rocket and placed into an earth orbit in May 1973. Eleven
days later, a manned Apollo command and service module combination

was launched into orbit by another Saturn rocket and docked with the

workshop. The first crew spent twenty-eight days aboard the Skylab, prov-

ing that humans could live and work in space. Two other missions followed
in 1973.

Increasingly, the satellites put into orbit by NASA during this period

were performing research and experiments for other Government agencies,

private corporations, and even foreign governments. The increased cooper-
ation in space exploration between the United States and other countries

led to one of the more striking feats in space. In July 1975, the United

States and the Soviet Union carried out a joint space venture, the Apollo-

Soyuz Test Project, when an orbiting Soviet Soyuz spacecraft rendez-

voused and docked with a American Apollo spacecraft. The two spacecraft
then proceeded to exchange crews and conduct joint experiments.

In its second decade of existence, from 1969 to 1978, NASA achieved

notable successes. After the enormous achievement of landing a man on

the Moon in 1969, NASA went on to other missions, including sending

space probes to explore other planets in our solar system, orbiting satellites

to study the earth, establishing an orbiting space laboratory, and performing
space exploration jointly with other countries. As the next decade dawned,

NASA was embarking on new ventures, chief among them the Space

Shuttle program, to fulfill its commitment to maintaining United States
leadership in space exploration.
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i

President Richard M. Nixon being briefed by Flight Commander, Astronaut Thomas P. Stafford

on the Apollo Command Module to be used in the U.S.-U.S.S.R. Apollo-Soyuz flight in the
summer of 1975. Standing at the President's right is Dr. James C. Fletcher, NASA Administrator.

President Gerald R. Ford and NASA Administrator James C. Fletcher examine a model of

the Space Shuttle during a meeting at the White House on September 8, 1976.

ORIGINAL PAGE
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President James E. Carter awarding the Space Medal of Honor to former Astronaut Alan B. Shepard
during NASA's 20th anniversary celebration at the Kennedy Space Center on October 1, 1978. A mock-
up of the Space Shuttle is in the background.
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CHAPTER TWO

NASA FACILITIES

For NASA facilities, the first decade of NASA's existence was a period
of rapid growth and expansion. The basic configuration of NASA installa-

tions was developed from 1958 to 1968. By the end of FY 1968, there were

ten NASA field installations, each with its own Director. They were the
Ames Research Center (ARC) at Moffett Field, California; the Electronics

Research Center (ERC) in Cambridge, Massachusetts: the Flight Research

Center (FRC) at Edwards Air Force Base, California; the Goddard Space

Flight Center (GSFC) in Greenbelt, Maryland; the John F. Kennedy Space

Center (KSC) near Cape Canaveral, Florida: the Langley Research Center

(LaRC) at Langley Field in Hampton, Virginia; the Lewis Research Center
(LeRC) in Cleveland, Ohio; the Manned Spacecraft Center (MSC) near

Houston, Texas; the George C. Marshall Space Flight Center (MSFC) in

Huntsville, Alabama; and the Wallops Station (WS) on Wallops Island,
Virginia. In addition, the Jet Propulsion Laboratory (JPL), operated in

Government-owned facilities in Pasadena by the California Institute of
Technology, has been under contract to NASA since 1959. Another NASA

installation, the Space Nuclear Propulsion Office (SNPO)in Germantown,

Maryland, with branch offices in New Mexico, Ohio, and Nevada, reported
directly to the NASA Headquarters Office of Advanced Research and

Technology. Also, several of the independent NASA centers had compo-
nent installations.

The second decade of NASA's existence was for the most part a period
of retrenchment for its facilities. The Electronics Research Center closed

as a NASA installation on June 30, 1970, and its facilities were transferred

to the Department of Transportation. Also that year, the Space Nuclear

Propulsion Office was renamed the Space Nuclear Systems Office. It was
disestablished in 1973. The Manned Spacecraft Center was renamed the

Lyndon B. Johnson Space Center (JSC) on February 17, 1973. On April
14, 1974, Wallops Station was renamed the Wallops Flight Center (WFC),

reflecting its expanded use as a rocket flight-test range. The same year, on

June 14, 1974, the Mississippi Test Facility at Bay St. Louis, Mississippi,

one of the component installations of the Marshall Space Flight Center,
was established as an independent NASA field installation and renamed

the National Space Technology Laboratories (NSTL). On January 8, 1976,

15
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the Flight Research Center was renamed the Hugh L. Dryden Flight
Research Center (DFRC) in honor of the first NASA Deputy Director, who

was an aeronautical research pioneer.
Whereas the first decade of NASA's existence witnessed a rapid growth

in the number and size of its facilities, a comparable expansion did not

take place in the second decade. Indeed, as indicated by Tables 2-1 to 2-
30, the most remarkable characteristic of NASA's field installations during
the second decade of NASA's existence was the lack of any significant

changes. From 1959 to 1968, the land area on which NASA installations

were located grew from 5,179 acres to over 142,000 acres. By 1978 the
number of acres had actually decreased to just slightly over 136,000 acres.

The total real property value grew from just over $268 million in 1959 to
$2.4 billion in 1968; in 1978 it stood at $2.8 billion. The total investment

value of NASA installations--comprising real property, leasehold improve-

ments, capitalized equipment, and fixed assets-in-progress--rose from $4.4
billion in 1968 to $6 billion in 1978. From 1968 to 1978, investment value

rose only modestly in three of the above categories but showed a marked

increase in capitalized equipment value from $1.4 billion in 1968 to $2.9
billion in 1978.

Attainment of stability in the NASA system of installations is further

evidenced by comparing proportional changes that make up the total real

property value. Whereas the value of buildings changed from almost 92

percent of the total in 1959 to close to 54 percent in 1968, it remained
almost steady during the next decade, rising to only slightly less than 56

percent in 1978. Similarly, the value of other structures and facilities rose
from about 8 percent of the total in 1959 to almost 42 percent in 1968, and
in the next decade it changed by only 2 percent, attaining the figure of 40

percent in 1978. The value of NASA-owned land was 0.3 percent of the
total in 1959, 4.3 percent in 1968, and 4.1 percent of the total real property

value in 1978.

Definition of Terms

Definitions of the terms used in this chapter were taken from NASA

Management Instructions (NMls) and NASA Handbook (NHB) Approval

_f Facility Projects. i

Buildings. Facilities with the basic function of enclosing usable space.

This category of real property includes buildings leased by or on behalf of

NASA and improvements to NASA-owned buildings and installed property

but excludes leaseholds improvements (NMI 8800.1A).
Note: In the tables of this chapter and those of Chapter Six, the square

footage of buildings leased does not include GSA-leased buildings.

JNASA, Office of Organization and Management, Administrative Services Division,
NASA Management Instruction (NMI) 8800.1A and 1132.2A: and NASA Handbook
(NHB) 7330.1, Approval of Facility Projects.
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Component Installation. An installation, office, or other NASA organi-

zational element that is located geographically apart from a NASA installa-

tion and that, pursuant to delegations from the Administrator, is assigned
for management purposes to the Official-in-Charge of a Headquarters office,
the Director of a field installation, or an immediate subordinate of these

officials (NMI 1132.2A).

Component installations of NASA Headquarters include:
NASA Pasadena Office

The Space Nuclear Propulsion Office/Space Nuclear Systems Office

was organizationally under the NASA Headquarters Office of Advanced

Research and Technology and in some cases was regarded as a component
installation.

Former component installations of NASA Headquarters include:
NASA Daytona Beach Operation

NASA Office--Downey
North Eastern Office

Western Coordination Office

Western Operations Office

Western Support Office

Component installations of centers include:

Kennedy Space Center--Western Test Range Operations Division
Lewis Research Center--Plum Brook Station

Manned Spacecraft Center--White Sands Test Facility

Marshall Space Flight Center--Michoud Assembly Facility with its

Computer Operations Office; Mississippi Test Facility (until June

14, 1974, when it became the independent National Space Technol-

ogy Laboratories); and Slidell Computer Facility

Easement. An acquired privilege or right of use or enjoyment that one

party may have in the land of another, for example, an easement or right-
of-way for road or highway purposes or for construction and maintenance

of utility lines (NHB 7330. I, 26).

Equipment. Personal property that meets all of the following criteria:

(a) has an estimated service life of one year or more, (b) has an initial

acquisition cost of $50 or more per unit, (c) retains its identity when put

into use, and (d) will not be consumed during an experiment (NHB 7330. I,
26-27).

Collateral Equipment. All nonintegral, severable equipment that is

acquired for use, or is used, in a facility. Collateral equipment is not required

to make the structure or building useful and operable as a structure or

building, but it imparts to the facility its particular character at the time,

for example, furniture in an office building or test equipment in a test stand

(NHB 7330.1, 25). See Personal Property.

Integral Equipment. Equipment that is normally required to make a

facility useful and operable as a facility and that is built in or permanently

affixed to it in such a manner that removal would impair the usefulness,
safety, or comfort of the facility. Integral equipment includes such items
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as elevators, central air-conditioning systems, and electrical and plumbing

fixtures and equipment (NHB 7330.1, 28). See Installed Property.
Note: As used in this chapter and in Chapter Six, equipment refers to

capitalized equipment only. (To be recorded as capitalized equipment, the

equipment must have an estimated service life of more than one year, be
identifiable as equipment when in use and not part of other equipment,

generally cost $200 or more, and not be intended to be consumed in an

experiment. Noncapitalized equipment is charged to the appropriate cost
account as "expensed equipment."2)

Facility. A generic term used to encompass real property and related

integral and collateral equipment of a capital nature; thus the term does

not encompass operating materials, supplies, and noncapitalized equip-
ment. The term "facility" is used in connection with land, buildings (facili-
ties with the basic function of enclosing usable space), structures (facilities

with the basic function of a research or operational tool or activity), and

other real property improvements (NHB 7330.1, 27).
Field Installation. A NASA organizational element located geographi-

cally apart from NASA Headquarters and headed by a Director. The follow-

ing are NASA field installations:
Ames Research Center

Electronics Research Center, disestablished June 30, 1970

Flight Research Center/Hugh L. Dryden Flight Research Center, as

of January 8, 1976

Goddard Space Flight Center
John F. Kennedy Space Center

Langley Research Center
Lewis Research Center

Manned Spacecraft Center/Lyndon B. Johnson Space Center, as of

February 17, 1973

George C. Marshall Space Flight Center
National Space Technology Laboratories, established June 14, 1974

Wallops Station/Wallops Flight Center, as of April 14, 1974
The Jet Propulsion Laboratory is not a NASA field installation but is

operated by the California Institute of Technology under contract to NASA.

The Space Nuclear Propulsion Office/Space Nuclear Systems Office was
not a NASA field installation but reported to the NASA Headquarters

Office of Advanced Research and Technology.

Industrial Facility. NASA property that is contractor held. Figures for

industrial property are included with NASA's in-house property in all

tables, unless otherwise noted.
Installation. A NASA organizational element, including both Headquar-

ters and field installations (NMI 1132.2A).

Installed Property. Items of fixtures and equipment normally required

:NASA, ()ffice of Administration, Financial Management Division, Financial Manage-
ment Manual, paragraph 9250-32a, 32b.
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for thefunctionaluseof a buildingor structure,theremovalof which
wouldimpairtheusefulness,comfort,andsafetyofthebuildingorstruc-
ture.Installedpropertyisincludedaspartof thebuildingorstructureand
isaccountedforaccordingly.Examplesofinstalledpropertyitemsincluded
asrealpropertyareplumbingfixturesandequipment,electricalandfixed
fireprotectionsystems,overheadcranerunways,componentsthatbecome
partof a system,andothersimilarbuilt-inor permanentlyaffixeditems
(NMI8800.1A).SeeIntegralEquipment.

Investment Value, Total. A figure representing the total of (a) real prop-
erty value, including land, buildings, and other structures and facilities;

(b} leasehold improvements value; (c) capitalized equipment value; and (dt

assets-in-progress value. Value is based on cost plus improvements.

Note: As used in Chapter Two, total investment value includes both in-
house and contractor-held facilities.

Land. A category of real property that includes all acquired interests

in land (for example, owned, leased, or acquired by permit} but excludes

NASA-controlled easements and rights-of-way that are under leasehold
improvements (NM1 8800. IA).

Note: As used in the tables of Chapters Two and Six. land includes

only NASA-owned land unless otherwise noted. Figures presented for

this variable do not include leased land or land held under use permit or
agreement. NASA-owned land means Government-owned land for which

NASA has custody and accountability.

Lease. An instrument conveying land, buildings, or other structures or

facilities or portions thereof for a specified term of time, in consideration

of payment of a rental fee tNHB 7330.1, 28).

Leasehold Improvements. Improvements made by or on behalf of NASA
to leased land, buildings, or other structures and facilities; easements and

rights-of-way INMI 8800. IAL

Note: Although NASA Management Instruction 8800.1A deems lease-

hold improvements a category of real property, they are considered as a

separate component of total investment value in Chapter Two.

Other Structures and Facilities. Category of real property that includes

facilities having the basic function of research or operational tools or activi-

ties as distinct from buildings, which have the primary function of enclosing
usable space. Includes all structures and facilities and installed property

owned or leased by or on behalf of NASA, for example, storage tanks,

gantry cranes, launch pads, blockhouses, airfield pavements, roads, monu-

ments, sidewalks, parking areas, and fences. Excludes leasehold improve-
ments (NMI 8800. IA}.

Personal Property. Items of equipment that are installed in a building
or structure to perform or assist in performing the operation housed within

the buildings or structures and that, if removed, would retain their identity

and usefulness as individual items of equipment, for example, a machine

tool installed in a building (NMI 8800. I A}. See Collateral Equipment.

Real Property. Land, buildings, structures, and utilities systems and
their improvements and appurtenances, permanently annexed to land. Real
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propertyincludesequipmentattachedto andmadea part of buildings,

structures, and other facilities (such as heating systems) but excludes collat-

eral equipment (such as machine tools) that is removable without significant

damage to the real property (NHB 7330. !, 29).

Real property--when under the control of the United States or of any
instrumentality, entity, or wholly owned corporation of the United States--

means any interest in land, excluding lands in the Public Domain or reserved
or dedicated for National Forest or National Park purposes, and any fixture,

structure, appurtenance, or other improvement permanently annexed to

land, including lands to which the United States has no title or interest
and lands in the Public Domain or dedicated or devoted to National Forest

or National Park purposes (NMI 8800.1A).

Note: In the tables of Chapters Two and Six, total real property value

is the sum of land value, buildings value, and other structures and facilities

value. Leasehold improvements are not included in total real property

value but are considered as a separate component of total investment value.

Use Permit. A document conferring temporary permission to NASA

to use land, buildings, structures, or other facilities for which another

Government agency has custody and accountability.

NASA Installations and Abbreviations

For installation summaries, see Chapter Six.

Ames Research Center (ARC)

Electronics Research Center (ERC), disestablished June 30, 1970

Flight Research Center (FRC)/Hugh L. Dryden Flight Research Cen-

ter (DFRC)

Goddard Space Flight Center (GSFC)

John F. Kennedy Space Center (KSC)

Langley Research Center (LaRC)

Lewis Research Center (LeRC)

Manned Spacecraft Center (MSC)/Lyndon B. Johnson Space Center

(JSC)

George C. Marshall Space Flight Center (MSFC)

National Space Technology Laboratories (NSTL)

Space Nuclear Propulsion Office (SNPO)/Space Nuclear Systems

Office (SNSO)

Wallops Station (WS)/Wallops Flight Center (WFC)

Jet Propulsion Laboratory (JPL)

NASA Headquarters (Hq.)
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Aerial view of the Western Test Range Operations Division at the Vandenberg Air Force Base

in California. The Western Test Range Operations Division is a component installation of the

Kennedy Space Center.

The Space Power Facility at the Plum Brook Station in Sandusky, Ohio is a component installation
of the Lewis Research Center. It has many uses, from testing space vehicles to creating clouds

for study purposes.
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A flight model of the second stage of the Saturn V is being hoisted into its test stand at the

Mississippi Test Facility, a component installation of Marshall Space Flight Center.

ORIG1NAL PAGE

BLACK AND WHITE PHOTOGRAPH
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Table 2-19. Real Property Value of Installations Ranked as a Percentage of

NASA Total Real Property Values: In-House and Contractor-Held _

(at end of fiscal year, selected years)

Ranking 1969 1970 1974 1978

I KSC 30.0 KSC 29.2 KSC 26.0 KSC 25.3

2 MSFC 22.3 MSFC 22. I MSFC 11.8 LaRC 11.8

3 LaRC 9.9 LaRC 10.0 LaRC 10.9 MSFC 11.0

4 LeRC 9.7 LeRC 9.7 LeRC 10.8 LeRC 10.4

5 MSC h 8.7 MSC 8.9 JSC 9.5 NSTL _ 9.7

6 ARC 6.7 ARC 6.7 NSTL 9.5 JSC 9.4

7 GSFC 5.5 GSFC 5.7 ARC 7.4 ARC 7.8

8 JPL 3.2 JPL 3.1 GSFC 6.0 GSFC 5.7

9 WS d 2.6 WS 2.5 JPL 4.9 JPL 5.5

10 SNP(Y 1.0 SNPO 1.0 WFC 2.8 WFC 2.8

I I FRC 0.4 ERC I 0.8 FRC 0.5 DFRC 0.6

12 ERC * FRC 0.4

TOTAL 100.0 100.0 100.0 100.0

* - Less than 0.05%.

_'Because of rounding, columns may not add up to 100.0v_.
bRcnamcd Johnson Space Center (JSC) in 1973.

_Established ;is an independent NASA field installation in 1974.

JRenamed Wallops Flight Center IWFC) in 1974.

_Rcnamed Space Nuclear Systems Office in 1970. Disestablished in 1973.

_Discstablished in 1970.

Source: Table 2-11.

Table 2-20. Capitalized Equipment Value of Installations Ranked as a

Percentage of NASA Total Capitalized Equipment Value",

(at end of fiscal year, selected years)

Ran king 1969 1970 1974 1978

1 GSFC 24.9 MSC b 21.8 MSC 20.3 MSFC 23.4

2 MSFC 21).6 GSFC 20.6 KSC 19.6 GSFC 17.8

3 MSC 13.6 MSFC 20.4 GSFC 17.6 KSC 16.9

4 KSC 10.0 KSC 9.7 MSFC 15.4 JSC 14.4

5 LaRC 6.8 JPL 5.7 JPL 7.0 JPL 7.9

6 JPL 6.5 LaRC 5.3 LaRC 5.3 LaRC 5.6

7 LeRC 5.9 LeRC 5.3 LeRC 4.5 ARC 4.7

8 ARC 3.6 ARC 3.2 ARC 3.5 LeRC 4. I

9 WS _ 2.3 FRC J 2.3 NSTL _ 2.2 DFRC 2. I

10 FRC 2.2 WS 1.9 FRC 1.9 WFC 1.8

11 SNPO f 1.4 HQ 1.4 WFC 1.6 NSTL I. 1

12 ERC _ 1.2 SNPO 1.2 HQ 1.1 HQ 0.4

13 HQ 0.9 ERC 1.2

TOTA L 100.0 100.0 100.0 100.0

_'Because of rounding, columns may not add up to 100.0%.

bRenamed Johnson Space Center (JSC) in 1973.
_Renamed Wallops Flight Center IWFC) in 1974.

'tRcnamcd Dryden Flight Research Cenler (DRFC) in 1976.

'Established as an independent NASA field installalion in 1974.

_Renamed Space Nuclear Syslems ()ffice in 1970. Disestablished in 1973.
_Disestablished in 1970.

Source: Table 2-15.



NASA FACILITIES 49

t..,

m

@

u m

t...

@

,4

p..
0',

m

m

m m

z

m

w

tr_

i.,%

t-e,

_ZZZZ

_-...... _

.t-

O

_ _,._ _, _.__

r'_ _._, I= _'_.=

r_

v _,

._=

r_

="¢ = 7:

_z _ ._

_ _._

_, _ _,_



50 NASA HISTORICAL DATA BOOK

Z

Z ZZZZ

=_

-_<--.
= <.=_

ai_ e
= E "_['-

Z_



NASA FACILITIES 51

t.

.2
r_

;_.=.

o

,4

+4

©
<

_, z ._

,--a ca _

_ z b



52 NASA HISTORICAL DATA BOOK

.2
"o
I=

,,d

.<

,.¢©

m

!

¢,J

o

m

o',

i"...-

m

o.<<<< t
gzzzz

I..,

0

_1-, _ _

.._ _ _ee

- __

e, m __- =_'g ,- c.=

.4

._g

_,<
.=_ <
_z
_'_

•-_ :

z

<
Z



NASA FACILITIES 53

t..

C_

r._

_m

O

t',l

ft., ", _+¢

to.-+ tcr'+ ---- ¢'+'I '++'+

_

.ZZZZ

,-.-7+-7444
tch -- ¢"1 _-

e'l

<"4

+'+

e.,h

-=

;a.

=

•"= '< '-= '7

__+z_ _ ,r.



54 NASA HISTORICAL DATA BOOK

1,1

.o

"O

z_

m

$
"O
m

L,

O

e'.l

g_

,.O

Vz

Z ZZZZ

.r-'
O

O ._ < .__
_z_

z m



NASAFACILITIES 55

t...

m

r_._

°_

....-_
-3

r_ *.+

,z
rq

_4

7z _

_, °,_

e-

_..q

7,

to.-,

¢'-i

+ ,.,-++ +
r,+,--, •

Pl

e,,'+<'+'l e++',, _

_. zz

,,,,_ i++--+i_ ¢.+i _

-- pl

r_

i,r-+

e.,_,

¢"1

¢"1

= .;-

_.7_ _

:_'_ _

w++= ,";" +_+

+_+=a +_ d
-z= _ .7_

.a_ +-

++z+ + ..+ ++._+

z _



56 NASA HISTORICAL DATA BOOK

o_

r._
t...

<
Z

g-

t...

t...

t_

gl

O J

m

m

e.,
O

.,.._

e-

J

e_ •

m

,,.q cg _

ZZZZ

o
O

_._._

a,

.=_

r_ =<.=-

Z_

e-i

z

z



NASAFACILITIES 57

Table 2-29. NASA Leased Facilities a

(at end of fiscal year)

Fiscal Year Rental Cost Acres of Land Building Space

(in square feet)

1969 NA NA NA

1970 NA NA NA

1971 321,414 2,873.5 114,250

1972 377,839 2,873.5 114,61 I

1973 2,191,686 1,344.6 510,832

1974 1,130,507 1,106.5 486,379

1975 2,002,763 600.6 631,386

1976 2,376,371 360.9 638,454

1977 2,214,015 367.6 500,039

1978 2,176,644 357.5 444,497

"Excludes NASA Headquarters leased land and/or workspace.

NA - Not available,

Source: Facilities Engineering Division, Office of Facilities.

Table 2-30. NASA Tracking and Data Acquisition Stations a

(at end of fiscal year)

Fiscal Year Buildings Acres of Land Value of Facilities

1969 NA NA NA

1970 NA NA NA

1971 324 8,659.5 103,653,000

1972 351 8,659.5 105,850,000

1973 348 8,659.5 133,675,000

1974 323 8,659.5 130,473,000

1975 331 8,659.5 130,234,000

1976 302 8,659.5 129,619,000

1977 297 8,659.5 128,204,000

1978 293 8,659.5 130,056,000

lncludes the acquisition and improvement costs of other structures and facilities such as power

distribution systems, utility systems, communication systems, roads, etc.

NA - Not available.

Source: Facilities Engineering Division, Office of Facilities.
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CHAPTER THREE

NASA PERSONNEL

When NASA was created on October !, 1958, its work force consisted

of 8,000 in-house employees. In the ensuing years, NASA experienced a
period of rapid growth in its in-house employees, reaching a peak of over

36,000 persons in 1967. The trend was reversed during the second decade

of NASA's existence, when the number of NASA in-house employees
steadily declined from 33,929 in 1969 to 23,779 in 1978, a decrease of

almost 30 percent. At the same time, there was a significant change in the

composition of NASA employees. In 1969 scientists and engineers made

up slightly less than 42 percent of NASA's in-house work force, but by

1978 they constituted almost 50 percent of NASA's in-house employees.

During the same period, there was also a slow but steady increase in
the percentage of professional administrative employees at NASA. The

percentage of NASA employees engaged in trades and labor, however,
declined from 13 percent in 1969 to just over 6 percent in 1978, and there

was a slight decline in the percentage of clerical and technical support
employees. The changing character of NASA's work force during the sec-

ond decade of its existence can be further demonstrated by the fact that

an increasingly large share of its employees possessed professional degrees.

Whereas only slightly less than half of NASA's permanent employees had
professional degrees in 1969, almost 59 percent of NASA's permanent
employees possessed them in 1978.

Because of an improved reporting system in the 1970s (particularly since
1972), this volume takes a closer look than the previous volume at the
position of minorities and women within NASA's in-house work force.

Between 1972 and 1978, the total number of minority employees increased
from 1,290 (4.7 percent of NASA's total permanent in-house work force)

to 2,061 (8.9 percent of the total). This growth in minority employment
at NASA was spread uniformly over every minority category--Black,

Hispanic, Asian, and American Indian. The most significant growth occur-

red among employees in the professional administrative branch of NASA,

where the minority share rose from 3.0 percent in 1972 to 9.8 percent in

1978. Also, the percentage of minorities among technical support personnel

and clerical personnel doubled, and it increased from 3.4 percent to 5.7
percent among scientists and engineers. In each of these categories, there

65 (,_ t_/ ,
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wasalsoamarkednumericalincreaseinminorityemployees,althoughthe
overallpermanentNASAworkforceshrankconsiderablybetween1972
and1978.Between1972and1978,however,therewasaslightdeclinein
theaverageGSgradelevelofminorityemployeesineachoftheemployment
categories.

Duringthesameperiod,thenumberof womeninNASA'spermanent
in-houseworkforceremainednearlyconstant,decliningslightlyfrom4,449
in1972to4,400in 1978.Overall,womenmadeup16.2percentofNASA's
totalpermanentworkforcein 1972and19.0percentin1978.Onlyin the
professionaladministrativepositionsdidwomenmakesignificantprogress;
thenumberofwomeninthesepositionsrosefrom535(14.1percentofthe
NASAtotal)in 1972to 809(23.3percentoftheNASAtotal)in1978.The
overwhelmingmajorityof women,however,wereemployedasclerical
personnel,constituting88.3percentof all NASAclericalemployeesin
1972and92.1percentin 1978.

A moredetailedanalysisofNASA'sworkforcecanbemadefromthe
tablesthatfollow.Tables3-1through3-5,aswellasFigure3-1,givean
overallviewof theagency'sin-housepersonnel.Tables3-6through3-27
presentananalysisof personneldataby installation.Tables3-28through
3-33dealwithminorityemployees,andTables3-34through3-38provide
asimilaranalysisoftheagency'sfemaleemployees.Thelasttable,Table
3-39,givestheageprofileofNASA'spermanentin-houseemployees.(Jet
PropulsionLaboratoryemployeesarenotlistedbecausetheyareemployed
bytheCaliforniaInstituteofTechnology,undercontractto NASA.)

Definition of Terms

Many of the terms used in the tables of this chapter are defined in
NASA Management Instruction 3291, Subject: Personnel Definitions and

Reporting Requirements. All of the quotations that follow are from this
NASA Management Instruction.

IL_cepted Employees. Civil servants who fill high-level permanent posi-

tions created under the provisions of Section 203(b) of the Space Act of

1958. (P.L. 313 and Executive Pay Act employees are included under this

heading for the purposes of this chapter.)
Grade. A civil service categorization scheme to differentiate levels of

pay, duties, responsibilities, and so forth. Excepted positions are paid in
the range from GS-16 to GS-18 and above. Wage System pay is locally

rather than nationally set.

Military Detailees. Military personnel detailed to NASA. See Paid

Employees.
Occupational Code Groups. The definitions that follow are taken from

NASA Management Instruction 3291.
100--Trades and Labor Positions: "Includes trade, craft and general

laboring positions (non-supervisory, leader and supervisory), compensated

on the basis of prevailing locality wage rates."
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200--SupportEngineeringandRelatedPositions:"Includesprofes-
sionalphysicalscience,engineering,andmathematicianpositionsinwork
situationsnotidentifiedwithaerospacetechnology."

300--TechnicalSupportPositions:"Includesscientificandengineering
aid,technician,drafting,photography,illustrating,salariedshopsuperin-
tendents,qualityassurancespecialists,productionplanningandinspecting
positions."

500--ClericalandNon-ProfessionalAdministrativePositions:
"Includessecretarial,specializedandgeneralclerical,andadministrative
specialistpositions,thequalificationrequirementsfor whichareclerical
trainingandexperienceorspecializednon-professionalexperienceinsup-
ply,fiscal,procurementandsimilaror relatedactivities."

600--ProfessionalAdministrativePositions:"Includesprofessional
managementpositionsin researchanddevelopmentadministrationinsuch
activitiesasfinancialmanagement,contracting,personnel,security,admin-
istration,law,publicaffairsandthelikeforwhichacollegedegreeor the
equivalent,andspecializedtrainingandexperiencearerequired."

700--ScientificandEngineeringPositions:"Includesprofessionalscien-
tific andengineeringpositionsrequiringAero-SpaceTechnology(AST)
qualifications.Includesprofessionalpositionsengagedinaerospace
research,development,operations,andrelatedworkincludingthedevelop-
mentandoperationofspecializedfacilitiesandsupportingequipment."

900--LifeSciencePositions:"Includeslife scienceprofessionalposi-
tionsnotrequiringASTqualifications.Includesmedicalofficersandother
positionsperformingprofessionalworkinpsychology,thebiologicalsci-
encesandprofessionswhichsupportthescienceofmedicinesuchasnurs-
ingandmedicaltechnology."

Paid Employees. Permanent employees and temporary employees com-

bined. Specifically excluded from this category are military personnel
detailed to NASA regardless of any reimbursement.

Permanent Employees. Defined as "all employees whose appointments

are not time limited or... are for a period of more than one year."
Temporary. Employees. These are called "Other Than Permanent" in

the currently used Personnel Management Information System (PMIS) and

include "employees whose appointments are specifically limited to definite

periods of one year or less" and others who are included in this category

by definition (such as CO-OP ]cooperative; alternating work and study]
students and intermittent employees).
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Apollo 11 Astronauts Neil A. Armstrong and Edwin A. Aldrin watch the traditional

post-flight cake-cutting ceremony from their Mobile Quarantine Facility aboard the
USS Hornet. Not shown is Astronaut Michael Collins. The Apollo 11 spacecraft is in

the background.

The crew of Concept Verification Testing at their stations in the General Purpose

Laboratory at the Marshall Space Flight Center.
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Richard B. Hoover, left, of Marshall Space Flight Center, and Dr. Ian Tuohy of the Mullard

Space Science Laboratory in the United Kingdom check out an X-ray telescope to be used in a

joint rocket mission by the United Slates and Great Britain.

i il ii i

i!_i_ i

Overall view of the Mission Control Center, Manned Spacecraft Center, showing the flight

controllers celebrating the successful conclusion of the Apollo I I lunar landing mission.
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Table 3-28. Minority Permanent Employees: Number on Board and

Percentage of NASA Total

(at end of fiscal year)

MINORITY 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978

Black

Hispanic NA

Asian NA

American Indian NA

TOTAL

NA 1,018 985 894 912 1,016 1,116 1,222 1,288 !,333

3.1% 3.2% 3.3% 3.5% 4.1% 4.6% 5.1% 5.5% 5.8%

239 218 199 236 270 304 330 370 396

0.7% 0.7% 0.7% 0.9% 1.1% 1.2% i.4% 1.6% 1.7%

211 198 176 177 182 203 229 252 278

0.7% 0.6% 0.6% 0.7% 0.7% 0.8% 1.0% 1.1% 1.2%

26 25 21 21 27 37 39 48 54

0.1% 0.1% 0.1% 0.1% 0.1% 0.2% 0.2% 0.2% 0.2%

NA 1,494 1,426 1,290 1,346 1,495 i,660 1,820 1,958 2,061

4.6% 4.6% 4.7% 5.2% 6.0% 6.8% 7.6% 8.3% 8.9%

_Figures for 1970 and 1971 are for full-time minority employees; other figures include full-time and

part-time minority employees.

NA= Not available.

Source: The Civil Service Work Force, NASA Personnel Analysis and Planning Office.
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CHAPTER FOUR

NASA FINANCES

This chapter presents, in tabular form, a very brief overview of NASA

financing from 1969 through 1978. Summary financial data for the decade--

budget requests, congressional authorizations, congressional appropria-

tions, obligations, and expenditures--are presented in Tables 4-1 through

4-7. The data are further broken down by dollar amounts allocated annually

to administrative operations (renamed research and program management
in 1970), research and development, and construction of facilities. The

annual budget process, listing the transfer of funds among these three

categories, is presented in more detail in Tables 4-8 through 4-17. Tables

4-18 through 4-20 show annual appropriations for administrative operations,
research and development, and construction of facilities by installation.
Tables 4-21 and 4-22 focus on the appropriation of funds for research and

development for NASA's programs. Figure 4-I shows, in graphic form,
the changes in the offices and programs under which NASA's research
and development was carried out between 1969 and 1978.

During the first decade of its existence, NASA's appropriations
amounted to almost $32.4 billion. They rose only slightly in the next decade,

totaling $36.4 billion for the 1969-78 period. The funds were appropriated
predominantly for research and development: 81.5 percent in the first

decade and 76.5 percent in the second decade. Administrative operations

commanded an increasingly large slice of the appropriated funds, growing

from 10.9 percent of the total in the first decade to 21.2 percent of the total
in the second decade. As expected, there was a considerable difference in

the allocation of funds for the construction of facilities in the two decades.

During the first decade, when most of the construction took place, 7.6

percent of NASA's appropriation was allocated to this category. During

the second decade, only 2.3 percent was allocated to this category.

The information presented in this chapter provides only a small portion

of the financial data accumulated between 1969 and 1978. An analysis of

the entire budgeting and financial management process is beyond the scope
of this volume.

i15
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Stages in the NASA Financing Process

Long-Range Financial PlanningJ NASA's financial planning function

flowed from its project planning efforts. These complex efforts are beyond

the scope of this volume and are not summarized here.
Preparing NASA's Annual Budget. This step includes the preparation

of spending proposals by NASA's field installations, the aggregation and

winnowing of these proposals by NASA Headquarters, the receiving of

Presidential guidelines from the Bureau of the Budget, and the subsequent
reconciliation of differences between NASA and the Bureau. (Little data

are available on what NASA stood ready to spend if resources had been

made available. The general assumption is that agencies always want more

and ask for more than they eventually get.)

President's Budget Submitted to Congress. The President's January

budget submission to Congress publicly reveals NASA's portion of the

overall national budget and constitutes the basis for subsequent congres-
sional action. (The President's requests for NASA, hereafter referred to

as NASA's budget requests, have been summarized in this chapter. The

total for the agency is comparable over time, but any breakdowns of the

total are subject to changing definitions, as indicated in the footnotes.)

Congressional Authorization. The President's budget is primarily a

request for congressional appropriations. In addition, for certain agencies

and programs, it is necessary for Congress to enact a law authorizing the

appropriation. This two-step process applies to NASA. 2 The authorization
law is largely the product of the House Committee on Science, Space,

and Technology and the Senate Committee on Commerce, Science, and

Transportation, although it may be altered on the House and Senate floors
and in the House-Senate Conference Committee.

Congressional Appropriation. It is at this point that Congress makes its
chief input as to the amount of national resources allocated to NASA. The

President's request may be modified at five principal points--the House

Committee on Appropriations subcommittee, the House floor, the Senate

Committee on Appropriations subcommittee, the Senate floor, and the

compromising conference committees. It is possible that the full appropria-
tions committees of the House and Senate may become involved as well.

Bureau of the Budget Apportionment. The Bureau of the Budget estab-
lishes certain controls on the release of appropriated funds to the various

agencies.
NASA Programming. Once NASA has obtained primary jurisdiction

over the funds appropriated to it by Congress, a detailed pie-cutting opera-

tion takes place. Funds are earmarked for various programs, projects, and

places, setting the stage for the ongoing spending.

_See Rosholt, Administrative History of NASA, pp. 211-17, and Levine, Managing
NASA in the Apollo Era, pp. 182-202.

'Ibid., p. 60, gives the origin of this requirement.
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Committing, Obligating, Costing, and Disbursing. The flow of financial

activity is complex and is beyond the scope of this volume. Only summaries

can be shown in the tables. NASA carries out most of its program by
contract. Whenever a contract is entered into, an appropriate amount of

money is obligated to fulfill the terms of the contract. At some later point,
the money actually changes hands and thus is disbursed or expended.

Auditing. The financial activities described above are eventually
reviewed or audited both by NASA and by the congressional General

Accounting Office to determine the legality of all actions and in some cases

the quality of agency procedures and performance.
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The Mariner Mars unmanned spacecraft which orbited that planet in 1971.

A view of the Earth as photographed from Apollo 17 during the final lunar landing mission in
NASA's Apollo program.
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A Saturn 1B launch vehicle lifts into space on July 15, 1975 from Kennedy Space Center's
Launch Complex with Astronauts Thomas Stafford, Vance Brand and Donald Slayton aboard

the Apollo Command Module. The astronauts will dock in space with the Soyuz spacecraft,

launched from the Soviet Union earlier that day.

ORIGINAL PAGE
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NASA's policy of contracting for most of its goods and services was

established by the Space Act of 1958. Large-scale procurement expanded

rapidly, and between 1962 and 1968 more than 90 percent of NASA's annual

expenditures were for payments to outside contractors for a wide range

of products and services. Total payments to outside contractors for goods
and services during the decade 1969-78 amounted to $32,133.3 million, or

86.4 percent of NASA's total expenditures in that decade. The slight overall
decline in the percentage of NASA's expenditures allocated to procurement

during 1969-78 may be partially explained by the fact that construction of

research facilities and installations had been almost completed in the previ-

ous decade and goods and services from outside contractors for this purpose

were no longer needed. The annual net value of NASA procurement during

this period ranged from a low of $2,673.4 million in 1973 to a high of
$3,659.6 million in 1978. Because the number of procurement actions

declined steadily from a high of 307,700 in 1969 to a low of 153,700 in 1978,

the average value of a procurement action increased considerably during
this decade.

Participants in the NASA procurement program consisted of business

firms, educational institutions, private research organizations, and govern-
ment agencies. Between 1969 and 1978, business firms received almost 80

percent of NASA's total procurement value, with large business firms
receiving 92 percent of the total amount allotted to business firms. Of

the total value of NASA procurement to business contractors, 65 percent

represented competitive awards and 35 percent noncompetitive awards.

Government agencies and the Jet Propulsion Laboratory, operated by the

California Institute of Technology, were next with about 7 percent of the
total value of NASA procurement each, followed by educational institutions

with 3.9 percent, and nonprofit institutions and contractors from outside

the United States with I percent each.

The Far West region of the United States consistently led in the total

value of awards granted by NASA, ranging from a low of 23 percent in

1971 to a high of 53 percent in 1976. The Southeast region followed with

a 20 percent average annual share of contracts awarded, the Mideast region
came next with about 17 percent, and the Southwest region had about 10

153
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percent.Duringtheten-yearperiod,everystateandtheDistrictofColum-
biaparticipatedatonetimeoranotherinNASA'sprocurementprogram.
Californiarankedfirstasthestateconsistentlyreceivingthelargestshare
ofthetotalvalueof contractsawarded,itssharebeingalmost52percent
ofthetotalin1976.OftheeducationalinstitutionsparticipatinginNASA's
procurementprogram,theMassachusettsInstituteof Technologyranked
firstninetimesoutof tenin thenetvalueofawardsgrantedannuallyby
NASAtoeducationalandnonprofitinstitutions.

Fromtheveryinceptionof theprocurementprogram,NASA'spolicy
hasbeento decentralizeresponsibilityfortheadministrationof thepro-
gram.Fieldinstallationsweregiventherighttooverseeprocurementthat
directlyaffectedtheirownresearchanddevelopmentworkandthatfell
withincertaindollarlimits.AlthoughtheAdministrator,theDeputyAdmin-
istrator,andtheAssociateDeputyAdministratorhadfinalauthorityover
theprocurementprocess,day-to-dayoversightoftheprocurementprocess
restedintheearly1970swiththeAssociateAdministratorforOrganization
andManagement.In 1974theOfficeof Procurementwasestablished
(headedbyanAssistantAdministrator),andin1978thepositionofDirector
of Procurementwascreated.

Stages in the NASA Procurement Process t

Procurement Request. Once a project has been approved and a decision

made as to the degree of external participation, the responsible organiza-

tional unit prepares a procurement request (PR). The PR, after approval

by the proper operating officials, becomes the basic working document for
the procurement specialist. The PR includes a description of what is wanted
and what additional information is needed (suggested suppliers, security

classification, etc.).
Procurement Plan. On the basis of the PR and other available informa-

tion, the procurement specialist draws up a procurement plan. This plan

outlines in detail each subsequent step to be taken to carry out the procure-
ment action. It includes a description of the items to be procured, a list of

all known sources, a schedule for completing each major phase of the

action, the recommended kind of contract to be used, and special provisions
to be included in the contract. If the items to be procured can be clearly

and completely defined in specifications and drawings, formal advertising

for competitive bids is possible. If the items cannot be well defined (and

most work in research and development cannot), the negotiation route

must be taken, whereby negotiations with potential suppliers (called
"sources") are conducted on the basis of competitive technical and busi-

ness proposals submitted to NASA. The "formal advertising" route usually
results in a fixed-price contract, whereas the "negotiation route" usually

involves a cost reimbursement contract--normally the cost-plus-a-fixed-

_Rosholt, Administrative History of NASA, pp. 63-65.
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fee(CPFF)variety.In NASA,90percentof theprocurementdollaris
spentviathenegotiationroute.

Whentheprocurementphmhasbeenapprovedbytheproperauthorities,
thestageissetforsolicitation.

Soliciting Proposals. At this stage an attempt is made to keep things as

competitive as possible. When formal advertising is used, the procurement

action is publicized as widely as possible, and an "Invitation for Bid"

tIFB) is sent to each interested supplier. The IFB contains all the informa-

tion needed to prepare a bid. It is the crucial instrument in bringing user

and supplier together.

Negotiation is more complicated. An instrument called a "'Request for

Proposal" (RFP) is used instead of an IFB. Because a proposal is infinitely

more complicated and expensive to prepare than a bid, NASA attempts
to limit the sending of RFPs to parties known to be qualified. This necessi-

tales a screening process, which may be done informally through letters

and telephone calls or formally through a "pre-proposal conference" held

with interested parties. After the screening, RFPs are sent to firms consid-

ered to have the required experience, facilities, and capabilities. A firm

may submit a proposal even if it does not initially receive an RFP. All

larger RFPs are announced in the Department of Commerce's Business

Daily, and thus any firm may request them.
Bid and Proposal Eval, ation. When formal advertising is used, it is

necessary to make sure that the low bidder is qualified and that his bid

meets all requirements. When negotiation is used, a much more elaborate

evaluation process is necessary because cost figures are only one factor

to be considered. Proposals are usually evaluated from three angles--

the quality of the proposal (design, cost, schedules, etc.), the technical

competence of the proposer tpersonnel, facilities, experience), and the

managerial competence of the proposer (reporting system, accounting sys-
tem, etc.). The RFP includes the criteria on which the evaluation is made.

Administrative and legal personnel, as well as technical personnel, partici-

pate in proposal evaluation.

Source Selection, Contract Negotiation, and Contract A ward. In formal

advertising, a standard contract is awarded to the lowest qualified bidder.

When negotiation is uscd, a decision is made, based on the evaluation
described above, on the selection of the supplier to do the work. After

selection, negotiations arc begun to iron out the details of the contract.

Because a CPFF contract is used in most cases, thorny problems of clarify-

ing costs and determining the fee must bc solved. When both sides agree,
the actual contract award is made.

Contract Administration. The award of a contract is only part of the

overall procurement proccss. What follows afterward may be even more
significant, it is true that thc contractor has primary responsibility for

performance and that, for routine procurements, contract administration

may consist of only taking delivery of the goods or services. In contracting

for research and development, however, numerous interim problems arise

in which NASA has a vital interest. In such cases, reviewing and evaluating
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thecontractor's progress is very important and may become a specialty

in itself. Elaborate reporting techniques have been developed, which some-

times reveal the need for NASA to provide technical or administrative
assistance to the contractor. NASA may approve certain contractor actions

that require changes in costs. In certain cases, the contract may need to
be modified or terminated.

Contract administration involves NASA operating technicians, procure-

ment specialists, and people from such activities as safety, reporting, and

security.

Definition of Terms

Advertised Award. Procurement action resulting from acceptance of

bids made by contractors in response to formal advertising.
Award. See Procurement Action.

Competitive Negotiation. Procurement action resulting from soliciting

proposals or obtaining bids from two or more sources.
Direct Action (Direct Award). Procurement action placed directly with

business firms or nonprofit institutions or organizations. The term excludes

procurement actions placed with or through other Federal agencies.
lntergovernmental Award. Procurement action placed with or through

other Federal agencies.

Modification. Any written alteration in the specifications, delivery point,

rate of delivery, contract period, price, quantity, or other contract provision

of an existing contract, whether accomplished by unilateral action in accor-
dance with a contract provision or by mutual action of the parties to the

contract. It includes (a) bilateral actions, such as supplemental agreements,

and (b) unilateral actions, such as change orders, notices of termination,
and notices of the exercise of an option.

Negotiated Award. Procurement action resulting from negotiation pro-
cedures authorized under Title 10 U.S.C.2304(a).

Net Value. Net amount of obligations resulting from debit and credit

procurement actions.
Noncompetitive Negotiation. Procurement action resulting from the

solicitation of proposals from only one source.
Procurement Action (Award). Any of the following transactions that

obligate or deobligate funds:

a. Letter contracts or other preliminary notices of negotiated awards.

b. Definitive contracts, including purchase orders.

c. Orders against indefinite delivery contracts.
d. Modifications.

Small Business. A concern that meets the pertinent criteria established

by the Small Business Administration and set forth in Paragraph !.701 of
the NASA Procurement Regulation. Generally, a small business concern
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isonethatis independentlyownedandopera,ed,isnotdominantin its
fieldof operations,andwithits affiliatesdoesnotemploymorethana
specifiednumberof persons(usuallynotmorethan500,750,or 1,000),
dependingontheproductcalledforbythecontract.Forconstructionand
someserviceindustries,thecriterionisaspecifiedannualdollarvolume
of salesor receiptsinsteadof thenumberofemployees.
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Table 5-1. Total Number of Procurement Actions by Kind of Contractor:

FY 1969-FY 1978

(in thousands)

Kind of Contractor Number Percentage

Business firms 1,632.8 76.7

Small business firms I,(XI3.0 47,1

Large business firms 629.8 29,6

Nonprofit institutions 18.8 IJ.9

Educational institutions 37.5 1.8

Jet Propulsion Laboratory 9.6 0.4

Government agencies 426.6 20.0

Contractors outside United States 4.2 0.2

T( )TA L 2,129.5 1041.0

Source: Table %2.

A Pioneer spacecraft is checked out prior to its launching on a mission to the planet Jupiter by

an Atlas-Centaur rocket on April 5, 1973.
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Table 5-4. Total Procurement Award Value by Kind of Contractor:

FY 1969-FY 1978

(in millions of dollars)

Kind of Contractor Amount Percentage

Business firms 25,632.9 79.8

Small business firms 2,038.7 8.0c,4 of all business

Large business firms 23,594.2 92.0_ of all business

Nonprofit institutions 335.7 1.0

Educational institutions 1,252.6 3.9

Jet Propulsion Laboratory 2,272.3 7.1

Government agencies 2,332.7 7.2

Outside United States 307.1 1.0

TOTAL 32,133.3 I()). 0

Method of

Procurement

_Business) Amount Percentage

Competitive awards 16,672.4 65.0

Noncompetitive awards 8,960.5 35.0

TOTA I, 25,632.9 100.0

Source: Tables 5-5 and 5-6.
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Table 5-11. Distribution of Prime Contract Awards by Region:

FY 1969-FY 1978

Total FY

Region FY 1969 FY 1970 FY 1971 FY 1972 FY 1973 1969-1973

Net Value of Awards (in Millions of dollarsI

New England 118 118 106 83 70 495

Mideast 694 583 516 379 326 2,498

Southeast 717 600 504 455 437 2,713

Great Lakes 95 101 118 71 50 435

Plain s 47 139 218 245 129 778

Southwest 263 284 229 210 193 1,179

Rocky Mountain 72 121 121 216 196 726

Far West 1,055 881 535 532 411 3,714

Alaska and Hawaii 5 4 5 4 4 22

TOTAL 3,066 2,831 2,352 2,195 2,116 12,560

Percentage of Total

New England 4 4

Mideast 23 21

Southeast 23 2 I

Great Lakes 3 4

Plains 2 5

Southwest 9 10

Rocky Mountain 2 4

Far West 34 3 I

Alaska and Hawaii * *

TOTA L 100 100

5 4 3 4

22 17 16 20

21 21 21 22

5 3 2 3

9 II 6 6

10 10 9 9

5 10 9 6

23 24 34 30

100 I00 I00 I00

Percentage Change over Previous Year

New England 2 0 - 10 -22 - 16

Mideast - 11 - 16 - II -27 - 14

Southeast - 12 - 16 - 16 - 10 -4

G rear Lakes - 17 6 17 - 40 - 30

Plains 15 196 57 12 - 47

Southwest 3 8 - 19 - 8 - 8

Rocky Mountain 95 68 0 79 - 9

Far West -21 - 16 -39 - 1 34

Alaska and Hawaii 67 - 20 25 - 20 0

UNITED STATES - 12 -8 - 17 -7 -4

'Less than 0.05 percent.

"Excludes smaller procurements, generally those of less than $10.00.); also excludes awards placed

Ihrough other Government agencies, awards oulside the United States and actions on Jet Propulsion
Laboratory contracts.
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Table 5-11.
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Distribution of Prime Contract Awards by Region:

FY 1969-FY 1978 (Continued)

Total FY

Region FY 1974 FY 1975 FY 1976 FY 1977 FY 1978 1974-1978

Net Value of Awards (in Millions of dollars)

New England 83 78 72 83 118 434

Mideast 307 383 330 362 425 1,737

Southeast 376 384 416 514 592 2,282

Great Lakes 59 61 70 79 102 371

Plains 47 21 2 ! 18 29 136

Southwest 216 224 222 265 311 1,238

Rocky Mountain 203 121 83 109 119 635

Far West 870 1,093 1,366 1,448 1,318 6,095

Alaska and Hawaii 4 4 8 4 3 23

TOTAL 2,165 2,299 2,588 2,882 3,017 12,951

Percentage of Total

New England 4 3 3 3 4 3

Mideast 14 14 13 12 14 13

Southeast 18 17 16 18 20 18

Great Lakes 3 3 3 3 3 3

Plains 2 1 I I I 1

Southwest 10 10 8 9 10 10

Rocky Mountain 9 5 3 4 4 5

Far West 40 47 53 50 44 47

Alaska and Hawaii * * * * * *

TOTAL 100 100 100 100 100 100

Percentage Change over Previous Year

New England 19 -6 - 8 15 42

Mideast - 6 2 5 10 17

Southeast - 14 2 8 24 15

Great Lakes 18 3 15 13 29

Plains -64 -55 0 - 14 61

Southwest 12 4 - 1 19 17

Rocky Mountain 4 - 40 - 3 31 9

Far West 22 26 25 6 - 9

Alaska and Hawaii 0 0 100 - 50 - 25

UNITED STATES 2 6 13 I 1 5

"Less than 0.05 percent.
_Excludes smaller procurements, generally those of less than $10,000; also excludes awards placed

through other Government agencies, awards outside the United States and actions on Jet Propulsion

Laboratory contracts.

Source: NASA, Annual Proeureraent Report (Fiscal years 1969-1978).
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Voyager I spacecraft lifts off atop a Titan-Centaur rocket on September 5, 1977 to join its sister

spacecraft Voyager II on a mission to the outer planets.
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Astronaut I)avid R. Scott saluting the U.S. flag planted on the m{a)n surface in August 1971.
Part of the lunar module is shown on the right.
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CHAPTER SIX

NASA INSTALLAnONS

Introduction

This chapter reviews the history and the mission of NASA Headquarters
and the thirteen NASA installations that were in existence during the 1969-

78 decade. It also provides, in tabular form, detailed informalion regarding
the property, personnel, funding, and procurement activity of each installa-
tion during this period.

In addition to NASA Headquarters, in 1969 there were twelve NASA

field installations and the contractor-operated Jet Propulsion Laboratory.
t:ive of the installations--the Ames Research Center. the Flight Research

Center, the Langley Research Center, the Lewis Research Center, and

Wallops Station--had been facilities of the National Advisory Committee
for Aeronautics. With the establishment of NASA in 1958, these facilities

were transferred to NASA. The Goddard Space Flight Center, the Kennedy

Space Center, the Marshall Space Flight Center, and the Jet Propulsion

Laboratory were transferred to NASA from the United States military
space program in the next few years. The Space Nuclear Propulsion Office

was established in 1961 .jointly with the Atomic Energy Commission. The
Electronics Research Center was established as a NASA installation in

1964. During the next decade, two installations were disestablished as

NASA installations--the Electronics Research Center in 1970 and the

Space Nuclear Propulsion Office (renamed the Space Nuclear Systems

Office in 1970) in 1973. A new NASA installation--the National Space

Technology Laboratories--was established in 1974. (For a more compre-

hensive history of NASA installations during the 19514-68period, see Chap-
ter V[ of NASA Historical Data Book, Vo], 1.)

In general, NASA's aim has been to create a relationship between NASA
Headquarters and the installations that would allow the installations to

have "the institutional management, resources, and freedom to perl\_rm the

Agency's programs without their becoming too independent and separated
from the Agency's priorities and goals." Administrative control of NASA

installations has undergone several changes, reflecting the overall changes
in NASA organization. In 19614NASA installations were under the control
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ofthreeseparateoffices,eachheadedbyaNASAAssociateAdministrator
whoreportedto the Associate Deputy Administrator. The Ames Research

Center, the Electronics Research Center, the Flight Research Center, the

Langley Research Center, and the Lewis Research Center were adminis-

tered by the Office of Advanced Research and Technology. The Marshall

Space Flight Center, the Manned Spacecraft Center, and the Kennedy

Space Center were administered by the Office of Manned Space Flight.
The Goddard Space Flight Center, the Jet Propulsion Laboratory, and

Wallops Station were administered by the Office of Space Science and

Applications. In 1972 the Office of Space Science and Applications was

split into the Office of Space Science and the Office of Applications, and
the three installations formerly under the combined office were now admin-

istered by the Office of Space Science. In 1974 NASA installations were
removed from under the control of the three offices that had administered

them in the past and were placed under the control of the newly created
Office of Associate Administrator for Center Operations. The NASA reor-

ganization of 1978 did away with the Associate Administrator for Center

Operations, and NASA installations were placed under the direct control
of the Administrator himself. (For a detailed view of the changes in the

NASA organizational structure, see Appendix B.)
Note: Sources for the discussion of individual installations are NASA

Historical Data Book, 1, 1988; NASA, The Evolution of the NASA Organi-

zation, 1985; and NASA, Facilities Data, 1974.
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Aerial view of the NASA Headquarters buildings in Washington, D.C, laken in March 197'4. NASA Administrative Offices

were located in Federal Office Building 6 on Maryland Avenue. NASA Offices for Manned Space Right, Aeronautics and

Space Technology, and Applications were located in Federal Office Building 10-B on Independence Avenue. The National

Art Museum and the Capitol Malt are In the background.

A close-up of Federal Office Building 10-B,



NASA HEADQUARTERS

Location

In 1978 the main offices of NASA Headquarters were located at 400

Maryland Avenue, S.W., Washington, D.C. In addition, NASA occupied
other buildings, either owned or leased by the Government, in the District

of Columbia and in northern Virginia.

Adminstrator:

Robert A. Frosch tJune 1977-)

James C. Fletcher (April 1971-May 1977)

George M. Low, Acting (September 1970-April 1971)

Thomas O. Paine (March 1969-September 1970)

Thomas O. Paine, Acting (October 1968-March 1969)
James E. Webb (February 1961-October 1968)

T. Keith Glennan (August 1958-January 1961)

Deputy Administrator:

Alan M. Lovelace (July 1976-)

George M. Low (December 1969-June 1976)

Thomas O. Paine (March 1968-March 1969)

Robert C. Seamans, Jr. (December 1965-January 1968)
Hugh L. Dryden (September 1958-December 1965)

Associate Administrator:

John E. Naugle (November 1975-November 1977)

John E. Naugle, Acting (April 1975-November 1975)

Rocco A. Petrone (March 1974-April 1975)
Homer E. Newell (October 1967-December 1973)

Robert C. Seamans, Jr. (September 1960-October 1%7)

Richard E. Hornet (June 1959-July 1960)

History

The development of NASA Headquarters and its early history are
described in NASA Historical Data Book, 1. During the decade 1969-78,

the agency underwent several reorganizations affecting both management
control over program offices and field installations as well as the staff
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structureoftheAdministrator'soffice.ThechangesinNASAadministra-
tionwroughtbythe1978reorganizationincludedplacingbothprogram
officesandfieldinstallationsdirectlyundertheAdministratorandcreating,
amongothers,thepositionsof Assistantfor SpecialProjectswithinthe
Administrator'soffice,ChiefScientist,GeneralCounsel,andInspector
General.In addition,theroleof theOfficeof PublicAffairsandthatof
theOfficeofInternationalAffairswasdowngradedtoanadvisoryfunction.
TheOfficeof ApplicationsbecametheOfficefor SpaceandTerrestrial
Applications,andtheOfficeofSpaceFlightbecametheOfficeforSpace
TransportationSystems.TheOfficeof UniversityAffairs,theOfficeof
IndustryAffairsandTechnologyUtilization,andtheOfficeof DODand
lnteragencyAffairswereamongtheofficesthatweredisbanded.

Mission

ThemissionofNASAHeadquarterswastomaintaintheoverallmanage-
mentofall NASAinstallations.Headquarterssetpoliciesanddetermined
programsandprojects;it drewupproceduresandperformancecriteria;
andit evaluatedandreviewedallaspectsoftheaerospaceprograms.Head-
quarterswasresponsibleforthefinancingofNASAprograms,forcontract-
ing,andforestablishingsecurityprocedures.TheNASAPasadenaOffice,
acomponentinstallationof Headquarters,wasresponsibleforadminister-
ingthecontractwiththeCaliforniaInstituteofTechnologyfortheoperation
of theJetPropulsionLaboratory.
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Code

Code

Code

Code

Code

Code

Code

Code

Code

Code

Code

Code

Code

Code

Code

Code

Code
Code

Code

Cody
Code

Code

Code

Code

Code
Code

Code

Code

Code

Code

Code

Code

Code

Code

Code

Code

Code

NASA Headquarters Major Functional Organizations

1969
A Office of the Administrator
B Office o1" the Associate Administrator for Administration

C Office of the Assistant Adminislralor for l,egislalive Affairs

D Office of the Associate Administrator for Organization and

Management

E Office of the Assistant Administrator t\}r Policy
F Office of the Assistant Administrator for Public Affairs

G Office of the General Counsel

I Office of the Assistant Administrator for International Affairs

J Office of lhe Assistant Administrator for Special Contracts
and Review

K Office of the Assistant Administrator for lndt, stry Affairs

L Office of the Assistant Administrator for Management Devel-

opment
M Office of the Associate Administrator for Manned Space

Flight

P Office of the Assistant Administrator fl_r Program Phms and

Analysis
R Office oflhe Associate Administrator for Advanced Research

and Technology
S Office of the Associate Administrator for Space Science and

Applications
"1" Office of the Associate Adminislrator for ]'racking and Data

Acquisition

U Office of the Assislant Adminislralor for Technology Utilizalion
W Office of the Assistant Administrator for DOD and Inter-

agency Aflairs

X Executive Secretary
Y Office of the Assistant Administrator for University Affairs

Z GAO Representatives

1978

A Office of the Administrator

B Office of the Associate Administralor/Comptroller
C Office of l.egislalive Affairs
D ()ffice of the Chief Engineer

E Office of Ihe Associate Administrator for Space and Terres-

trial Applicalions
G Office of the General Counsel

H Office of t'rocurement

L Office of the Associate Administrator for External Relations

M Office oi" the Associate Administrator for Space Transporta-
lion Systems

N Office of the Associate Administrator for Management Opera-
lions

P Office of the Chief Scientist

R Office of the Associale Administrator for Aeronautics and

Space Technology
S Office of the Associate Administrator for Space Science

T Office of the Associate Administrator for Tracking and Data

Systems

U Office of the Equal Opportunity Programs

W Office of the Inspector General
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An aerial view of Ames Research Center at Mountain View, California, adjacent 1o the United States Naval Air Station

at Moffetl Field, California laken on February 11, 1976.

A C-141A carrier aircraft based at Ames Research Cenler served as NASA's Airborne Infrared Observatory,



AMES RESEARCH CENTER

Location

The Ames Research Center was located at the south end of San Francisco

Bay, thirty-five miles southeast of San Francisco, California. It was adja-
cent to the United States Naval Air Station at Moffett Field, California.

Director:

Deputy Director:

Clarence A. Syverston (April 1978-)

Clarence A. Syverston, Acting (August 1977-April 1978)

Hans Mark (February 1969-August 1977)

H. Julian Allen (October 1965-February 1969)
Smith J. DeFrance (October 1958-October 1965)

A. Thomas Young (February 1979-)

Clarence A. Syverston (February 1969-April 1978)

History

The Moffett Field Laboratory began operations as a facility of the

National Advisory Committee for Aeronautics (NACA) in early 1941. In
1944 it was renamed the Ames Aeronautical Laboratory in honor of Dr.

Joseph S. Ames, chairman of NACA from 1927 to 1939, former president
of Johns Hopkins University, and a leading authority on aerodynamics.

With the establishment of NASA in 1958, the facility became one of the
original NASA installations and was renamed the Ames Research Center.

(For a more detailed history of the Ames Research Center, see Chapter
VI of NASA Historical Data Book, Vol. l.)

Mission

Equipped with some of the most advanced, specialized facilities--such

as wind tunnels with speed ranges from subsonic to hypersonic, motion-
.based flight simulators, and experimental aircraft--the Ames Research

Center's mission has been to conduct basic and applied research and to
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developtechnology in the fields of aeronautics, space science, life science,

and spacecraft technology. The Ames Research Center was responsible
for the Pioneer and Biosatellite space projects. It contributed to the devel-

opment of short take-off and landing (STOL) and vertical take-off and
landing (VTOL) technology and supported the development of NASA's

Space Shuttle program.
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Technicians at Ames Research Center work on an orbiter to be launched into orbit around the planet Venus In 1978.

Nexl to it Is a Plonecr spacecraft to be used to probe the planet's atmosphere and weathe¢,

ORIGINAL PACE

BL/_K AND WHITE Pt--{OTC_fP_e_4
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ELECTRONICS RESEARCH
CENTER





ELECTRONICS RESEARCH

CENTER

Location

The Electronics Research Center was located in Cambridge, Massachu-
setts.

Director:

Deputy Director:

History

James C. Elms (October 1966-June 1970)

Winston E. Kock (September 1964-October 1966)

Albert J. Kelly (September 1964-June 1967)

An electronics research facility for NASA was first considered in 1961.

In 1962 NASA proposed in its FY 1964 budget request that such a facility
be established in the Greater Boston area. After considerable delays and

extensive hearings in Congress, construction funds for the proposed facility
were appropriated in the 1965 NASA Authorization Act, signed by Presi-
dent Lyndon B. Johnson on July 1 I, 1964. The Electronics Research Center

formally opened as a NASA installation on September I, 1964. It was in

operation, however, for only about five and one-half years. On December
29, 1969, NASA announced its decision to close the center because of

budgetary reductions. The Electronics Research Center ceased operations

on June 30, 1970, when it was transferred to the Department of Transporta-
tion. (For a more detailed history of the Electronics Research Center, see
Chapter V1 of NASA Historical Data Book, Vol. 1.)

Mission

Despite its short-lived existence, the Electronics Research Center car-

ried out its mission to organize, sponsor, and conduct programs to improve

the performance and reliability of space and aeronautical electronics sys-
tems. The center became the fi_cal point for national aerospace electronics

research and was the coordinating institution for nationwide research
efforts in this field.

299
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Table 6-11. Property

(at end of fiscal year; money amounts in thousands of dollars)

Category 1969 1970

In-house and contractor-held property

Land, in acres

Number of buildings

Area of buildings, in square feet
Value of in-house and contractor-held property

Land

Buildings
Other structures and facilities

Total real property value

Capitalized equipment value
Contractor-held land, in acres

Number of contractor-held buildings

Contractor-held buildings, in square feet

Value of contractor-held real property

l.and

Buildings
Other structures and facilities

Total contractor-held real property

NA NA
NA NA

NA NA

1,384 1,573
0 18,468
4 1,716

1,388 21,757
20,613 28,255

NA NA
NA NA

NA NA

NA NA

NA NA

NA NA

NA NA

NA - Not available.

Source: Tables 2-5 to 2-15, 2-21.2-23, 2-25, and 2-27.
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Table 6-12. Value of Real Property Components as a Percentage of

Total (total real property value in thousands of dollars)

Component 1969 1970

Land 99.7 7.2

Buildings 0.0 84.9
Other structures and

facilities 0.3 7.9

Total real properly

value 1,388 21,757

Source: Tables 2-11 lhrough 2-14.

Table 6-13. Personnel

(at end of fiscal year)

Category 1969 1970

Paid employees

Permanent 802 592

Temporary 149 0

Total, paid employees 951 592

Occupational code groups

(permanent only)

2(X), 7(X), and 900 NA 338

600 and 500 NA 175

300 N A 68

IIX) NA I I

Excepted: on duty 16 16

Minority permanent employees NA 20

Female permanent employees NA NA

Mililary detailees 8 0

NA - Not available.

Source: Tables 3-8, 3-11 to 3-13, 3-15, 3-24 to 3-27, 3-32, and 3-37.
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Table 6-14. Funding by Fiscal Year

(in millions of dollars)

Appropriation Title 1969 1970

Research and development 21.9 7.2

Construction of facilities -- --

Administrative operations" 17.2 19. I

TOTAL 39. I 26.3

_'Renamed Research and program management in 1970.

Source: Tables 4-18 to 4-20.

Table 6-15. Total Procurement Activity by Fiscal Year

(in millions of dollars)

1969 1970

Net value of contract awards 31.7 II .7

Percentage of NASA total 0.9 0.3

Source: Table 5-12.
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The Flight Research Center next to Edwards Air Force Base In California's Mojave Desert has served as a major NASA

facility for aeronautical flight research,

The Space Shuttle Orbiter Enterprise flies over the X-1E aircraft at Dryden Flight Research Center. In 1977, the Space

Shuttle performed its approach and landing tests here,

ORIGINAl PA(_

BLACK AND WHITE PHOTO_RAP_



FLIGHT RESEARCH/DRYDEN
FLIGHT RESEARCH CENTER

Location

The Flight Research Center was located at Edwards, California, in the

Mojave Desert, about sixty miles north of Los Angeles. It was adjacent
to Edwards Air Force Base.

Director:

Deputy Director:

Isaac T. Gilliam (June 1978-)

Isaac T. Williams, Acting (October 1977-June 1978)

David R. Scott (August 1977-October 1977)

David R. Scott, Acting (April 1975-August 1977)

Lee R. Scherer (October 1971-January 1975)

Paul F. Bikle (September 1959-May 1971)

Isaac T. Gilliam (August 1977-June 1978)

David R. Scott (August 1973-August 1977)

D. E. Beeler (April 1961-August 1973)

History

Originally a facility of the National Advisory Committee for Aeronautics,
the High Speed Flight Station became part of NASA upon NASA's forma-

tion in 1958 and was renamed the Flight Research Center in September

1959. In January 1976, NASA again renamed the installation, calling it the

Hugh L. Dryden Flight Research Center in honor of Dr. Hugh L. Dryden,
an aeronautical research pioneer and the first Deputy Administrator of

NASA. (For a more detailed history of the Flight Research Center, see
Chapter VI of NASA Historical Data Book, Vol. I.)

Mission

The Flight Research Center's mission under NASA was to perform

research and evaluation of aeronautical flight. It included tests on problems
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of takeoff,reentry,andlandingfor spaceflight;low speed,supersonic,
andhypersonicflight;andotherproblemsassociatedwithbothunmanned
andmannedflightwithinandbeyondtheatmosphere.Amongits most
importantresearchprogramsweretestsof theX-15rocketaircraftflight,
researchontheX-24heavyweightliftingbody,andflightinvestigationsof
theSpaceShuttlevehicle.Thecenteralsocarriedoutaresearchprogram
involvingremotelypilotedresearchvehicles,lifesciencesstudiesintoair-
craftridequalities,wing-wake-vortexoperatingstudies,andaerodynamic
andpropulsionsystemnoisestudies.
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Aerial view of NASA's Goddard Space Flight Center in Greenbelt, Md. as of 1973.

NASA Visitors Center In Greenbelt, Md. where the public can view demonstrations of many NASA programs.

ORIGINAL PAGE

BLACK AND WHITE PHOTOt'_:IRAPH



GODDARD SPACE FLIGHT
CENTER

Location

The Goddard Space Flight Center was located in Greenbelt, Maryland,

fifteen miles northeast of Washington, D.C. In addition to its main site,

Goddard leased 620 acres of land, located nearby, from the Department

of Agriculture where the Goddard Antenna Test Range, the Magnetic Tcst

Facility, the Optical Tracking and Ground Plane Test Facility, the Bi-

Propellant Test Facility, and the Network Test and Training Facility were
located.

Director:

Deputy Director:

Robert S. Cooper (August 1976-)

John F. Clark (May 1966-August 1976)

Harry J. Goett (September 1959-July 1965)

Robert E. Smylie (December 1976-)
Donald P. Hearth tApril 1970-September 1975)

Vacant (July 1968-April 1970)

John W. Townsend (July 1965-July 1968)

Associate Director:

Eugene W. Wasielewski (October 1960-August 1972)

History

In 1958 Congress authorized construction of a NASA "space projects

center" in the vicinity of Washington, D.C. Originally named the Beltsville

Space Center, the facility officially opened in January 1959. In May 1959,
it was renamed the Goddard Space Flight Center in honor of Dr. Robert

H. Goddard, the father of American rocketry. Initially, the center was

housed at the Naval Research Laboratory until construction of its own

facility was complete, on a site that was part of the Department of Agricul-

ture's Beltsville Agricultural Research Center. The Goddard Space Flight

313
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Center was officially dedicated in its new location in March 1961. (For a
more detailed history of the Goddard Space Flight Center, see Chapter VI
of NASA Historical Data Book, Vol. !.)

Mission

The Goddard Space Flight Center was responsible for automated space-
craft and sounding rocket experiments in support of basic and applied
research. Research programs were carried out in such disciplines as aeron-

omy, energetic particles and fields, ionospheric physics, astronomy, plane-
tary atmospheres, geophysics, and solar physics. The center also managed
the development of meteorological and advanced technology satellites,
including the Earth Resources Technology Satellite, Nimbus, Applications
Technology Satellite F, Atmosphere Explorer, Interplanetary Monitoring
Platform, Small Astronomy Satellite, and Synchronous Meteorological Sat-
ellite.

A 30-fl Apollo Unified S-Band System antenna and operating console at Goddard's Network Test and Training FacllRy

at Goddard Space Flight Center,

O_I,GTNAL PAGE
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Aerial photograph of Kennedy Space Center showing some of the facilities at KSC's Launch Complex 39. The tall

building, dominating the view, Is the Vehicle Assembly Building; the low structure to the right of It is the Launch Control

Center. The 15,000 foot long runway is in the background to the left.

A launching of a Viking II spacecraft aboard a Titan-Centaur rocket on September 19, 1975 to begin a half-billion mile,

I t-month journey through space to explore the planet Mars,

ORIGINAL' PAGE
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KENNEDY SPACE CENTER

Location

The John F. Kennedy Space Center was located on the east coast of

Florida, immediately north and west of Cape Canaveral. It lay approxi-
mately 150 miles south of Jacksonville and fifty miles cast of Orlando.

Director:

Lee R. Scherer (January 1975-)

Karl H. Debus (March 1962-October 1974)

Deputy Director:

Gerald D. Griffin (July 1977-August 1981)

Miles Ross (June 1970-May 1977)

Deputy Director Center Management:

Albert F. Siepert (February 1963-December 1969)

Deputy Director Center Operations:

Miles Ross (June 1967-December 1969)

History

The present site of the Kennedy Space Center has been used as a missile

launching ground since the late 1940s. Called the Long Range Proving
Ground, it became in 1951 the site for test flights of the United States

Army's Redstone intermediate-range ballistic missile. In January 1953, the

site was renamed the Missile Firing Laboratory, and in July 1960 it became

part of NASA's Marshall Space Flight Center's Launch Operations Direc-

torate. The Launch Operations Directorate was disbanded in March 1962.

In July 1962, the Cape Canaveral site was established as a separate NASA
installation and renamed the Launch Operations Center. In November

1963, less than a week after the death of President John F. Kennedy,

President Lyndon B. Johnson renamed it the John F. Kennedy Space
Center. In addition to the Cape Canaveral site, since January 1963 the
Launch Operations Center also managed and operated the Merritt Island

Launch Area adjacent to Cape Canaveral. In July 1965, the headquarters

of the Kennedy Space Center moved to new facilities on Merritl Island,
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andthewholecomplexwasdesignatedtheKennedySpaceCenter.(For
amoredetailedhistoryoftheKennedySpaceCenter,seeChapterV1of
NASA Historical Data Book, Vol. I.)

Mission

The Kennedy Space Center has been the primary NASA center charged

with the testing and launching of space vehicles. It was responsible for the

launching of manned and unmanned vehicles not only at the Kennedy

Space Center but also at the Air Force Eastern Test Range and the Air
Force Western Test Range. Among its greatest successes in the 1969-78
decade were the Apollo lunar landings, the joint Soviet-American Apollo/

Soyuz launches, and participation in the development of the Space Shuttle

program. All launching of unmanned space vehicles at the Air Force West-
ern Test Range were under the management and supervision of the Western

Test Range Operations Division, a component installation of the Kennedy

Space Center located at Vandenberg Air Force Base in California.
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Astronauts Charles Conrad, Jr., Dr. Joseph P. Kerwln, and Paul J. Weltz Ilfllng off aboard s Saturn IB rocket from

Kennedy Space Center's launch site on May 25,1973. They will dock their spacecrafl with • Skyleb space station orbiting
the Earth.

ORI,G1NAE PAGE

t'iI.,4,CK AN_ WHITE r't-4.,")TC),rqp_p_..,



324 NASA HISTORICAL DATA BOOK

i

M _ 2d_N_

• _ __

" M M'_M"

mbmmb

ZZZ -_

ZZZ __

,o
¢_

_ __ _.

a

_ _._- _

,____z._ _-_

g,

eq

g,

H

z_

r:
e,t

,4

g_



NASA INSTALLATIONS 325

O

m

p-.

_t"b

¢'! eq
rq

£-.l t-..-, r4 _ '_

m

e-_ eq

£.q i-q

e4 eq

£'4 r*",

ZZZZ

_'& .',o
o _ _ E

d

II

Z

e_

,A

o

,.A

,A

£

,4.,

[,...

_J



326 NASA HISTORICAL DATA BOOK

t...

@

_.---

t--

u

d:

,3

eg_

t,r,, i-,_

f-,l

_z06

u--_ I

_<
6Z'

u _



LANGLEY RESEARCH CENTER



328 NASA HISTORICAL DATA BOOK

Right Control Relwmlch Facility at NASA'II Langley Rmmarch Center in Hampton, Va. was built In 1968 to be ulled for

guidance and conlr_ research to lupporl flight mlmlk)ns.

The Langley 14- by 22- Ft Subsonic Tunn_ (formerly lhe 4* by 7- Meier Tunnel) Is used for Iow-q)lmd tellthlg Of powered

and unpowered models Of various fixed- and rotary wing civil and mllltIrl IIrcrlift. The tuni_ll Is _ by Iiri IO00-hip
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LANGLEY RESEARCH CENTER

Location

The Langley Research Center was located at Langley Field in Hampton,
Virginia, approximately 150 miles southeast of Washington, D.C.

Director:

Deputy Director:

Donald P. Hearth (September 1975-)

Edgar M. Cortright (May 1968-September 1975)

Floyd L. Thompson (May 1960-May 1968)

Henry J. E. Reid (October 1958-May 1960)

Oran W. Nicks (November 1970-)

Charles J. Donlan (November 1967-May 1968)

Associate Director:

J. E. Duberg (1968-)

Charles J. Donlan (March 1961-November 1967)

History

In 1916 a site near Hampton, Virginia, was selected as the National

Advisory Committee for Aeronautics's (NACA) experimental air station.

It was called Langley Field in honor of Dr. Samuel P. Langley, the third
Secretary of the Smithsonian Institution and a pioneer aviationist, scientist,

and astronomer. Construction of NACA's first field station at Langley

Field began a year later, and in 1920 the new facility was named the Langley
Memorial Aeronautical Laboratory. It was the only NACA laboratory until
1940. In October 1958, the laboratory became an installation of NASA and

was renamed the Langley Research Center. (For a more detailed history
of the Langley Research Center, see Chapter VI of NASA Historical Data
Book, Vol. 1.)

Mission

Throughout its existence, the Langley Research Center has conducted

research in the fields of aeronautical and space flight. Much of the rescarch
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work has been dedicated toward the development of advanced concepts

and technology for future aircraft, both military and civilian. The Langley

Research Center had management responsibility for NASA's Lunar Orbiter

and Viking Mars Lander programs. It provided support for the unmanned

spacecraft programs and many ground-based research programs intended

to improve the performance and capability of space vehicles.

Shuttle in lranm)nlc dynarnk_ tunnel.
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Lewis Research Center in Cleveland, Ohio consists of laboratory buildings, shops, wind tunnels, space environmen-

tal tanks, and other facilities built for conducting research on advanced propulsion systems or power-generating

systems.

The OV-tB alrc_'sft pictured here is used by scientists at Lewis Research Center to map the distribution and patterns

of ice on the Groat Lakes, An example of NASA activity, other than space exploration, this effort is part of a federally-

funded Winter Navigation Program,



LEWIS RESEARCH CENTER

Location

The Lewis Research Center was located in Cleveland, Ohio, adjacent
to the Cleveland Airport.

Director:

Deputy Director:

John F. McCarthy (October 1978-)

Bernard Lubarsky, Acting (August 1977-October 1978)

Bruce T. Lundin (November 1969-August 1977)

Abe Silverstein (November 1961-October 1969)

Eugene J. Manganiello, Acting (January 1961-October
1961 )

Bernard Lubarsky (1974-)

Eugene J. Manganiello (December 196 I- 1972)

Deputy Director Center Management:

Henry C. Barnett (1973-1974)

Deputy Director Center Technology:

Bernard Lubarsky (1973-1974)

History

Authorized by Congress in 1940, the National Advisory Committee

for Aeronautics' (NACA+s) Aircraft Engine Research Laboratory began
operations in 1942. In 1948 this flight propulsion laboratory, adjacent to the

Cleveland Airport, was renamed the Lewis Flight Propulsion Laboratory in
honor of Dr. George W. Lewis, a leading aeronautical engineer who served
as NACA's Director of Aeronautical Research from 1919 to 1947. In 1958

the facility became a NASA installation and was renamed the Lewis

Research Center. (For a more detailed history of the Lewis Research

Center, see Chapter VI of NASA Historical Data Book, Vol. l.)

Mission

The Lewis Research Center has been responsible for research and devel-

opment on advanced propulsion and space power systems. Its research
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programs included work on turbojet engines, supersonic aircraft, high-
energy chemicals, electric rocket engines, and experiments on converting
chemical and solar energy into electricity. It has used its wind tunnels,

space environmental tanks, and other special facilities to simulate flight
conditions. Among major programs at the Lewis Flight Center were man-

agement responsibilities for the Agena and Centaur launch vehicle stages.
A component installation of the Lewis Research Center, the Plum Brook

Station, located on Lake Erie near Sandusky, Ohio, performed large-scale

testing of nuclear propulsion components in NASA's nuclear test reactor
and conducted full-scale static and dynamic tests of completed space vehi-

cles.
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MANNED SPACECRAFT/
JOHNSON SPACE CENTER
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Aerial view of Manned Spacecraft CentM near Houston, Texas, • center for human spaceflight

A close-up of the Prolect Management 8uildtng at Manned Spacecraft Center.



MANNED SPACECRAFT/

JOHNSON SPACE CENTER

Location

The Manned Spacecraft Center was located at Clear Lake, near Hous-

ton, Texas. Additional facilities of the center were located at Ellington Air

Force Base, approximately seven miles north of the main facility.

Director:

Deputy Director:

Christopher C. Kraft, Jr. (January 1972-)

Robert R. Gilruth (November 1961-January 1972)

Sigurd A. Sjoberg (January 1972-)

Christopher C. Kraft, Jr. (November 1969-January 1972)
George S. Trimble (October 1967-September 1969)

George M. Low (February 1964-April 1967)

James C. Elms (November 1963-February 1964)

History

In January 1961, the Space Task Group, an autonomous component of

the Goddard Space Flight Center that was located at the Langley Research
Center, became an independent NASA installation. Later that year, the
installation was renamed the Manned Spacecraft Center, and construction

of its new facilities, near Houston, Texas, was begun. In February 1973,

the Manned Spacecraft Center was renamed the Lyndon B. Johnson Space
Center. (For a more detailed history of the Manned Spacecraft Center, see
Chapter VI of NASA Historical Data Book, Vol. l.I

Mission

The Manned Spacecraft Center was NASA's primary center for lhe

design, development, and testing of manned spacecraft, selection and train-

ing of astronaut crews, and operation of manned spaceflight missions. The

center was responsible for many of NASA's most successful space flight
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programs,includingtheMercury,Gemini,Apollo,andSkylabmissions,
aswellasthejoint Soviet-AmericanApollo-SoyuzTestProject.It was
designatedastheleadNASAcenterfortheSpaceShuttleandfortheEarth
ObservationsProgram.

TheWhiteSandsTestFacility,acomponentinstallationoftheManned
SpacecraftCenter,wasestablishedin 1962at LasCruces,NewMexico,
fortestingApollopropulsionandpowersystems.
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MARSHALL SPACE FLIGHT
CENTER

Location

The George C. Marshall Space Flight Center was located at the United

States Army's Redstone Arsenal in Huntsville, Alabama.

Director:

Deputy Director:

Deputy Director

Deputy Director

William R. Lucas (June, 1974-)

Rocco A. Petrone (January, 1973-March, 1974)

Eberhard F. M. Rees (March, 1970-January, 1973)

Wernher von Braun (July, 1960-January, 1970)

R. G. Smith (November, 1974-August, 1978)

William R. Lucas (February, 1971-June, 1974)

Technical:

William R. Lucas (1970-February, 1971)
Erich W. Neubert (1970)

Eberhard F. M. Rees (July, 1960-March, 1970)

Management:
R. W. Cook (October, 1969-June, 1970)

Harry H. Gorman (November, 1961-October, 1969)

Delmar M. Morris (July 1, 1960-September, 1961)

History

In April 1950, the United States Army established the Ordnance Guided

Missile Center at Redstone Arsenal in Huntsville, Alabama. When in Febru-

ary 1956 the Army Ballistic Missile Agency (ABMA) was formed at the
Redstone Arsenal, the Ordnance Guided Missile Center became ABMA's

Development Operations Division. After the establishment of NASA in
October 1958, President Dwight D. Eisenhower requested Congress to

transfer the facilities and personnel involved in ABMA's space missions

to NASA. In March 1960, the Development Operations Division was trans-
ferred to NASA and renamed the George C. Marshall Space Flight Center
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inhonorofGeneraloftheArmyGeorgeC.Marshall,whohadbeenChief
of StaffduringWorldWarIt andSecretaryof Statefrom1948to 1949.
(Fora moredetailedhistoryof theMarshallSpaceFlightCenter,see
ChapterVI of NASA Historical Data Book, 1.)

Mission

The primary mission of the Marshall Space Flight Center was to develop

space transportation systems, orbital systems, and scientific payloads for

space exploration. The center was responsible for the development of the

Saturn launch vehicles used in the Apollo manned lunar-landing program,
in the Skylab space station program, and in the joint Soviet-American

Apollo-Soyuz Test Project. The center also was involved in the develop-

ment of the solid-fueled rocket booster, the main engine, and the external

tank for the Space Shuttle. In addition, the Marshall Space Flight Center

managed and directed operations of its three component installations--the

Michoud Assembly Facility near New Orleans, Louisiana; the Mississippi
Test Facility (until June 1974, when it became the independent National

Space Technology Laboratories) located in Bay St. Louis, Mississippi; and

the Slidell Computer Complex in Slidell, Louisiana.

An astronaut undlKgolng testa In the Neutral Buoyancy Simulator at Marshall Space Flight Center In prep£ratlon for

one o! the manned missions of the Skylsb Program.
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!

t_

Last of the original order of booster stages for Saturn V launch vehicle in final assembly and checkout at the Mlchoud

Assembly Facility near New Orleans, La., a component Installation of Marshall Space Flight Center.
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NATIONAL SPACE
TECHNOLOGY

LABORATORIES

Location

The National Space Technology Laboratories was located approxi-

mately fifty-five miles northeast of New Orleans in Bay St. Louis, Missis-
sippi.

Manager: Jackson M. Balch (June, 1974-)

History

The National Space Technology Laboratories, previously called the
Mississippi Test Facility, became an independent NASA installation in

June 1974. This change came as a consequence of a shift in emphasis
in the national space program from manned exploration to include the

exploration of the earth's natural resources and environment. (For a more
detailed history of the Mississippi Test Facility, see Chapter VI of NASA
Historical Data Book, 1.)

Mission

Whereas the Mississippi Test Facility's main mission had been to test-

fire Saturn rockets, the main task of the National Space Technology Labora-

tories was to provide NASA with the capabilities of conducting remote

sensing, environmental, and related research. Also, NASA encouraged
other NASA supporting activities that could complement research carried

out at the National Space Technology Laboratories to move to the same
location.
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Table 6-52. Value of Real Property Components as a Percentage of Total"

(total real property value in thousands of dollars)

Component 1974 1975 1976 1977 1978

Land 7.6 6.7 6.7 6.6 6.5

Buildings 24.8 25.0 24.0 23.3 23.2
Other structures and

facilities 67.5 68.3 69.3 70. I 70.2
Total real property

value 245,011 279,120 270,222 275,735 276,342

_Figures may not add to 100.0% due to rounding.

Source: Tables 2-11 through 2-14.

Table 6-53. Personnel

(at end of fiscal year)

Category 1975 1976 1977 1978

Paid employees

Permanent 69 69 90 102

Temporary 7 3 4 6

Total, paid employees 76 72 94 108
Occupational code groups

(permanent only)

200, 700, and 900 24 23 43 48

600 and 500 45 46 47 54

300 0 0 0 0

I00 0 0 0 0

Excepted: on duty 2 I 2 2

Permanent minority employees 5 5 3 7

Permanent female employees 19 19 23 26

Military delailees 0 0 0 0

Source: Tables 3-8, 3-11 to 3-13, 3-15, 3-24 to 3-27, 3-32, and 3-37.
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Table 6-54. Funding by Fiscal Year

(in millions of dollars)

Appropriation Title
1974 1975 1976 + TQ 1977 1978

Research and development -- 1.7 10.8 7.7 10.0

Construction of facdities -- -- --

Administrative operations _ -- -- --

-- 1.7 10.8 7.7 10.0TOTAL

_Renamed Research and program management in 1970.

Source: Tables 4-18 to 4-20.

Table 6-55. Total Procurement Activity by Fiscal Year

(in millions of dollars)

1974 1975 1976 1977 1978

Net value of contract awards 0 0 22.8 28.4 35.1

Percentage of NASA total 0 0 0.7 0.8 1.0

Source: Table 5-12.
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SPACE NUCLEAR

PROPULSION OFFICE

Location

The Space Nuclear Propulsion Office was located in Germantown, Mary-
land.

Manager: Milton Klein (March 1967-)

Harold B. Finger (August 1960-March 1967)

History

In August 1960, the Atomic Energy Commission and NASA established

a joint single project office responsible for all aspects of the nuclear rocket

research program. In February 1961, another agreement between the two

agencies led to the establishment of jointly staffed field extensions of the

Space Nuclear Propulsion Office in Cleveland, Ohio, and Albuquerque,
New Mexico. A third field facility, the Nuclear Rocket Development Station

at Jackass Flats, Nevada, was placed under the supervision of the Space

Nuclear Propulsion Office in February 1962. In June 1970, the Space
Nuclear Propulsion Office was renamed the Space Nuclear Systems Office.

It was disestablished in 1973. (For a more detailed history of the Space
Nuclear Propulsion Office, see Chapter VI of NASA Historical Data Book, Voi. I.)

Minion

The mission of the Space Nuclear Propulsion Office was to supervise
and conduct all research and testing necessary to develop nuclear rocket

systems suitable for advanced space exploration. It also had management
responsibility for ground static-testing of reactors, engines, and vehicles
associated with nuclear rocket development at the Nuclear Rocket Devel-
opment Station in Jackass Flats, Nevada.

PRIBCliDING PAGE BLANK NOT FILMED
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Table 6-57. Value of Real Property Components as a Percentage of Total

' (total real property value in thousands of dollars)

Component 1969 1970 1971 1972

Land 0 0 0 0

Buildings 73.3 73.3 73.3 73.3
Other structures and

facilities 26.7 26.7 26.7 26.7
Total real property

value 25,874 25.928 25,930 25,918

Stmrcc: Tables 2-11 lhrough 2-14.

Table 6-58. Personnel

(at end of fiscal year)

Category 1969 1970 1971 1972

Paid employees

Permanent 104 101 89 45

Temporary 0 2 0 0

Total, paid employees 104 103 89 45
Occupational code groups

(permanent onlyJ

200, 700, and 91X) NA 57 52 30

6(X) and 500 NA 44 37 15

300 NA (1 0 0

I(X) NA 0 0 0

Excepled: on duty 9 8 9 6

Permanent minority employees NA 1 I 2

Permanent female employees NA NA NA 7

Military detailees 0 0 0 0

NA Not available.

Source: 'Fables 3-8, 3-11 to 3-13, 3-15, 3-24 to 3-27, 3-32. and 3-37.
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Table 6-59. Funding by Fiscal Year

(in millions of dollars)

Appropriation Title 1969 1970 1971 1972 1973

Research and development 30.3 32.1 33.3 7.9 2.2

Construction of facilities -- -- --

Administrative operations a 2. I 2.3 2.4 2.2 --
TOTAL 32.4 34.4 35.7 10.1 2.2

_Renamed Research and program management in 1970.

Source: Tables 4-18 to 4-20.

Table 6-60. Total Procurement Activity by Fiscal Year

(in millions of dollars)

1969 1970 1971 1972 197_

Net value of contract awards 62.2 61.3 45.5 27.9 5.5

Percentage of NASA total 1.7 1.8 1.6 1.0 0.2

Source: Table 5-12.
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Location

Wallops Station was located on Wallops Island, off the Delmarva Penin-

sula in Virginia and on an additional property nearby on the mainland. It

was approximately fifty miles southeast of Salisbury, Maryland, and sev-
enty miles north of the Chesapeake Bay Bridge Tunnel.

Director:

Robert L. Krieger (June 1948-)

Associate Director:

Abraham D. Spinak (August 1966-)

History

Wallops Island's association with NASA dates back to 1945, when
NASA's predecessor organization, the National Advisory Committee for

Aeronautics (NACA), established a test-launching facility for its Langley
Memorial Aeronautical Laboratory on the island in May of that year and

named it the Auxiliary Flight Research Station. In August 1946, the Wallops
facility was placed under the Operations Section of the Pilotless Aircraft

Research Division, a division of Langley's Research Department. The

Wallops facility was renamed the Pilotless Aircraft Research Station, popu-
larly known simply as Wallops. In May 1959, some seven months after

NACA's absorption by NASA, the Wallops facility became an independent

NASA installation called Wallops Station. In April 1974, Wallops Station

was renamed the Wallops Flight Center, reflecting more closely its mission

and operations. (For a more detailed history of Wallops Station, see Chapter
VI of NASA Historical Data Book, Vo[. 1.)

Mission

Wallops Station has served primarily as NASA's rocket flight-test range.

By 1974 alone, more than 8,000 launches, including many orbiting satellites,
had been fired off from Wallops Station. Scientists and engineers from

__ I_GE I_..ANK NOT FILMEt_
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otherNASAinstallations, other governmental agencies, colleges and uni-

versities, and the international scientific community throughout the world

have participated in tracking and acquiring scientific information from space
vehicles launched from Wallops Island. Wallops Station exercised project

management responsibility over such NASA projects as GEOS C, the

Experimental Inter-American Meteorological Rocket Network, the Polar
Cusp, the operation of remote site launching and tracking facilities, and

the operation of NASA's portable range facilities.
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JET PROPULSION
LABORATORY

Location

The Jet Propulsion Laboratory was located in Pasadena, California,

approximately twenty miles northeast of Los Angeles.

Director:

Bruce C. Murray (April 1976-)

William H. Pickering (September 1954-March 1976)
L. G. Dunn (1947-1954)

F. J. Malina (1944-1946)

Deputy Director:

C. H. Terhune, Jr. (July 1971-)

John E. Clark (February 1968-July 1971)

A. R. Luedecke (August 1964-August 1967)

B. O. Sparks (February 1960-July 1964)

History

The Jet Propulsion Laboratory was a Government-owned facility staffed
and managed by the California Institute of Technology in Pasadena, Califor-

nia. In 1936 faculty and students began design and experimental work with

liquid-propellant rocket engines at the Guggenheim Aeronautical Labora-
tory of the California Institute of Technology (GALCIT).

In June 1940, the Army awarded GALCIT a contract to develop solid-
and liquid-propellant rocket engines. This program, called the GALCIT

Rocket Research Project, continued for the duration of World War 11. In

the postwar period, the facility, renamed the Jet Propulsion Laboratory in

1944, conducted research and development for the United States Army on

tactical guided missiles and aerodynamics. In 1958, shortly alter NASA
was established, the Jet Propulsion Laboratory was transferred from the

Army to NASA. It retained its special position as a laboratory of the
California Institute of Technology under contract to NASA. (For a more

387
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detailedhistoryoftheJetPropulsionLaboratory,seeChapterVI of NASA

Historical Data Book, Vol. I.)

Mission

The Jet Propulsion Laboratory has engaged in research associated with
such activities as deep-space automated scientific missions, tracking, data

acquisition, development of advanced solid- and liquid-propellant space-
craft engines, and development of advanced spacecraft guidance and con-

trol systems. It has managed projects in NASA's unmanned lunar and

planetary exploration programs and has operated worldwide deep-space
tracking and data acquisition networks.
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A Mariner Venus Mercury "73" spacecraft designed for a 1973 mission to Venus and Mercury built by the Boeing

Company under project management Of Jel Propulsion Laboratory.
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Table 6-69. Total Procurement Activity by Fiscal Year*

(in millions of dollars)

1977 1978

Net value of contract awards 289.0 283.7

Percentage of NASA total 8.2 7.8

*Data comprise awards on contracts for operation of Jet Propulsion Laboratory. Awards to Jet
Propulsion Laboratory for fiscal years 1969-1976 are included in the awards to Headquarters.

Source: Table 5-12.
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NATIONAL AERONAUTICS AND SPACE

ADMINISTRATION HONOR AWARDS

Certificate of Appreciation

The NASA Certificate of Appreciation is usually granted to an individual

upon separation from Headquarters to mark dedicated and significant ser-
vice, or a substantial contribution, to his or her organization.

1969 Luis W. Alvarez

Stanley H. Bennett
Francis H. Clauser

H. Lester Cooke

Lee A. Dubridge

Leo Goldberg

Harry H. Hess
T. William Lambe

Gordon J. F. MacDonald

Francis J. Magliato
John S. Patton

William G. Shepherd

William B. Shockley
William H. Sweet

Charles H. Towns

John R. Whinnery
George D. Zuidema

1970 Paul A. Barron

Helen G. Frey

Clarence J. George

Charles G. Haynes

Leona L. Kempainen
Antonio P. Marin

Franklyn W. Phillips

1971 Charles F. Bingman

Melvin S. Day
Alfred J. Eggers

Dave W. Lang
1972_ Hugh Odishaw

Robert F. Packard

1973 Howard N. Braithwaite

J. Allen Crocker

Robert H. Hood
James J. Owens

Jacob E. Smart

Madison B. Smith

Demarquis D. Wyatt
1975 Sherwood L. Butler

Henry E. Clements

C. Guy Ferguson
Boyd C. Myers
Leonard Rawicz

1978 Jeff Cockran

Alex Liebenson

E. C. Magette
Kathryn C. Walker
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Distinguished Service Medal

The NASA Distinguished Service Medal, NASA's highest award, is

given to any person in Federal service who, "by distinguished service,

ability, or courage, has personally made a contribution representing sub-
stantial progress to aeronautical or space exploration in the interests of
the United States." Recommendations for this award are reviewed by the

NASA Incentive Awards Board.

1969 William A. Anders

Frank A. Bogart
Carroll H. Bolender

Frank Borman
Robert E. Bourdeau

Eugene A. Cernan

Roger B. Chaffee
John F. Clark

Raymond L. Clark
Ozro M. Covington

Kurt H. Debus

Maxime A. Faget
Robert R. Gilruth

Harry H. Gorman

Virgil I. Grissom
Hans F. Gruene

George H. Hage

Wesley L. Hjornevik
Lee B. James
David M. Jones

Kenneth S. Kleinknecht

Christopher C. Kraft
James A. Lovell

George M. Low
Charles W. Matthews

James A. McDivitt

Jessie L. Mitchell

George E. Mueller
John E. Naugle

Edmund F. O'Connor

Rocco A. Petrone

Samuel C. Phillips

Joseph Purcell

Eberhard F. M. Rees

Ludie G. Richard

Arthur L. H. Rudolph

Julian W. Scheer

William C. Schneider

1970

1971

Russell L. Schweickart

David R. Scott

Robert C. Seamans

Willis H. Shapley

Albert F. Siepert

Donald K. Slayton
Thomas P. Stafford

Gerald M. Truszynski

Wernher yon Braun

Hermann K. Weidner

Edward H. White

John J. Williams

John W. Young
Edwin E. Aldrin

Nail A. Armstrong

Alan L. Bean

Michael Collins

Charles Conrad
Richard F. Gordon

Fred W. Haise

James A. Lovell

Thomas O. Paine

John L. Swigert
Charles J. Donlan

James B. Irwin

Vincent L. Johnson

Walter J. Kapryan

Eugene F. Kranz
Bruce T. Lundin

Glynn S. Lunney
James A. McDivitt

Edgar D. Mitchell
Bernard Moritz

Dale D. Myers

Oran W. Nicks

Stuart A. Roosa

David R. Scott

Alan B. Shepard



APPENDIXA 399

SigurdA. Sjoberg
John W. Townsend

Alfred M. Worden

1972 Charles M. Duke
Paul W. Gast

William R. Lucas
Hans M. Mark

Thomas K. Mattingly

Richard C. McCurdy
William T. Pecora
Dan Schneiderman

John W. Young

1973 George W. S. Abbey
Alan L. Bean

Leland F. Belew

Charles A. Berry
Aleck C. Bond

Anthony J. Calio
Eugene A. Cernan
Aaron Cohen

Charles Conrad

Richard W. Cook

John H. Disher

Paul C. Donnelly
Ronald E. Evans

Arnold W. Frutkin

Owen K. Garriolt
Ernst D. Geissler

Roy E. Godfrey

Robert H. Gray

George B. Hardy
Robert C. Hock

William P. Horton

S. Nell Hosenball

Roy P. Jackson

Richard S. Johnston

Joseph P. Kerwin

James E. Kingsbury
Jack A. Kinzler

Kenneth S. Kleinknecht

Joseph N. Kotanchik

Chester M. Lee

William E. Lilly
Jack R. Lousma

()wen G. Morris

Rocco A. Petrone

lsom A. Rigell

Miles Ross

George T. Sasseen
Harrison H. Schmitt

William C. Schneider

Richard G. Smith

Howard W. Tindall

Paul J. Weitz

1974 Donald D. Buchanan

Gerald P. Cart

Walker E. Giberson

Edward G. Gibson
Charles F. Hall

Robert L. Krieger
Dale D. Myers

William R. Pogue

Norman Pozinsky
Martin L. Raines

Lee R. Scherer

John M. Thole

Robert F. Thompson
1975 Vance D. Brand

Robert H. Curtin

M. P. Frank

Donald P. Hearth

Chester M. Lee

Glynn S. Lunney
Joseph B. Mahon

Ellery B. May
John L. McLucas

William Nordberg

George F. Page

Donald K. Slayton
Thomas P. Stafford
David Williamson

1976 Charles J. Donhm

Isaac T. Gillam

Charles R. Gunn

William M. Lohse
Charles W. Mathews

John J. Neilon

Leonard Roberts

William R. Schindler

1977 Edgar M. Cortright
Malcolm R. Currie
James C. Fletcher

Noel W. Hinners

Leonard Jaffe
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HarriettG.Jenkins
RobertS.Kraemer
BruceT. Lundin
HansM. Mark
JamesS.Martin
JohnE.Naugle
HenryW.Norris
A.ThomasYoung

1978KennethR.Chapman
DuwardCrow
RobertH.Curtin
MarvinL. McNickle
DavidR. Scott
MiltonO.Thompson
GeraldM.Truszynski

Distinguished Public Service Medal

The NASA Distinguished Public Service Medal is granted only to individ-

uals whose meritorious contributions produced results which measurably

improved, expedited, or clarified administrative procedures, scientific prog-

ress, work methods, manufacturing techniques, personnel practices, public
information services, and other efforts related to the accomplishment of

the mission of NASA. It is granted to any United States citizen who is not

an employee of the Federal Government or was not an employee during

the period in which the service was performed.

1969 Harry H. Hess
Frederick Seitz

Charles H. Townes

1971 Joseph G. Gavin

George E. Stoner

1972 Riccardo Giacconi
Brian O'Brien

Gerald J. Wasserburg

1973 Paul B. Blasingame

Joseph F. Clayton

Leo Goldberg
Clinton H. Grace
Robert E. Greer

George W. Jeffs
Thomas J. Kelly

H. Douglas Lowrey

Joseph P. McNamara
Richard H. Nelson

Frank Press
Theodore D. Smith

1974 Ben G. Bromberg
Jack M. Campbell

Edwin G. Czarnecki

Harry Dornbrand
Jesse L. Greenstein

Bruce C. Murray
William G. Purdy

1975 Grant L. Hansen
Willis M. Hawkins

Richard B. Kershner

1976 Edward W. Bonnett

Antonio Ferri
Theodore D. Smith

Lyman Spitzer
1977 Laurence J. Adams

Franklin W. Kolk

Walter O. Lowrie

Thomas G. Pownall

Carl Sagan
Francis B. Sayre

Ronald Smelt

Kurt Waldheim

1978 Edward O. Buckbee
Gerald J. Wasserburg
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Exceptional Bravery Medal

The NASA Medal for Exceptional Bravery is given for exemplary and

courageous handling of an emergency in NASA program activities by an
individual who, independent of personal danger, has acted to prevent the
loss of human life or government property.

1969 Charles J. Beverlin

Billy B. McClure
1970 Herbert W. Grandy
1974 Paul D. Sebesta

Exceptional Scientific Achievement Medal

The NASA Exceptional Scientific Achievement Medal is an award given
for unusually significant scientific accomplishments which contribute to

the programs of NASA, the Department of Defense, and other government
agencies.

1969 Charles A. Berry
William F. Brown

Thomas N. Canning
Moustafa T. Chahine

Hong-Yee Chiu
Clarence D. Cone

James A. Downey

Erwin Fehlberg
Richard J. Green

Rudolf A. Hanel

Webb E. Haymaker
Gerhard Heller

Harvey H. Hubbard

James W. Humphreys

Mark W. Kelly

James E. Kupperian
Dale R. Lumb

Woifgang E. Moeckel
Paul M. Muller

Robert J. Naumann

William T. O'Bryant

George F. Pieper

Henry Plotkin

Joseph L. Randall
Donald G. Rea

Nancy G. Roman
Lee R. Scherer

William L. Sjogren
Charles P. Sonett

Robert G. Stone

David Q. Wark

Richard T. Whitcomb

Donald U, Wise

1970 Wilhelm Angele
James R. Arnold

Paul J. Coleman

Leverett Davis
Milner H. Eskew

Herbert Friedman

Paul W. Gast

Peter F. Macdoran

Warren L. Martin

Maurice K. Morin

Marcia M. Neugebauer
Edward W. Perkins

Edward J. Smith

Conway W. Snyder

Nelson W. Spencer
Patrick Thaddeus

Robert M. Walker

Gerald J. Wasserburg

1971 Richard J. Allenby
Clyde D. Baker

Ivan E. Beckwith

Mitchel H. Bertram

Anthony J. Calio

Frederick J. Doyle
Farouk el-Baz

Stanley Ellis
Carl E. Fichtel
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1972

JohnC.Freche
RiccardoGiacconi
LarryA. Haskin
JamesW.Head
NoelW.Hinners
AltonE.Jones
HaroldR.Kaufman
GaryLatham
RobertB.Leighton
GeraldS.Levy
CharlesA. Lundquist
BruceC.Murray
WernerM. Neupert
RobertO.Pepin
Floyd1.Roberson
ShermanM.Seltzer
RobertP.Sharp
LeonT. Silver
M.GeneSimmons
CharlesT. Stelzried
GordonA. Swann
JohnH. Wolfe
HansF.Wuenscher
CharlesH.Acton
lsidoreAdler
VernonH. Alley
KinseyA. Anderson
JamesR.Arnold
CharlesA.Barth
JacquesE.Blamont
GeoffreyA. Briggs
RichardS.Brokaw
GeorgeR.Carruthers
EdwardL. Chupp
PaulJ.Coleman
ThomasC. Duxbury
PalmerDyal
RudolfA. Hanel
MelvinJ.Hartmann
KlausHeinemann
JamesP.Heppner
WilliamF. Hoffmann
BillyP.Jones
HansF. Kennel
A. J.Kliore
ArthurL. Lane
ConwayLeovy

1973

GiuseppeJ.Luigi
HaroldMasursky
EugeneC. McKannan
GerryNeugebauer
WilliamC. Phinney
HelmutR.Poppa
CarlSagan
WilliamL. Sjogren
BradfordSmith
CharlesP.Sonett
LymanSpitzer
RobertH. Steinbacher
DavidW.Strangway
HubertC.Vykukal
JohnB.Adams
JosephP.Allen
CarrolO.Alley
EdwardAnders
WilliamJ.Anderson
P.RobinBrett
RobertP.Bryson
DonaldS.Burnett
EdwardC.T.Chao
JoanVernikosDanellis
RobertH. Drake
MichaelB.Duke
GeoffreyEglinton
AnthonyW.England
JamesE. Failer
WilliamG.Fastie
WilliamA. Fischer
JohnW.Freeman
RobertFleischer
JohannesGeiss
PaulGorenstein
HerbertF. Hardrath
JohnH. Hoffman
RobertA. Hoffman
MarvinR.Holier
WarrenHovis
H. TaylorHoward
E.DaleJackson
PhilipC.Johnson
RobertL. Johnson
RobertL. Kovach
DavidA. Landgrebe
MarcusG.Langseth
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HarvardLomax
HaroldMasursky
WilliamR.Mehler
Albert Metzger
James K. Mitchell

William R. Muehlberger

James J. Papike
Archibald B. Park

Robert A. Parker

Robert A. Phinney
P. Buford Price

David L. Reasoner

John H. Reynolds
Wilbur A. Riehl

Edwin Roedder

Irving M. Salzberg
Eric C. Silverberg

Henry J. Smith

Conway W. Snyder

Floyd W. Sleeker
Manik Talwani

Sandor Trajmar
Jacob 1. Trombka

Harold C. Urey
Joel S. Watkins

John A. Wood

1974 John D. Anderson

Siegfried J. Bauer
Reinhard Beer

Albert E. Belon

Ralph Bernstein

Herbert S. Bridge
William A. Brooks
Victor C. Clarke

James A. Dunne

Crofton B. Farmer

R. Walker Fillius

James D. Frost

Harry C. Gatos
Thomas Gehrels

Ashton Graybiel

Curtis L. Hemenway
Karl G. Henize

George W. Hoffler

Jerry L. Homick

Carolyn L. Huntoon
Robert L. Johnson

1975

Darrell L. Judge

Hongsuk H. Kim

Stephen L. Kimzey
William H. Kinard

Henry G. Kosmahl
Norman H. MacLeod

Robert M. MacQueen

Joseph T. McGoogan
Edward L. Michel

John M. Miller

James E. Milligan
Guido Munch

Thornton Page
Edward C. Polhamus

S. lchtiaque Rasool
Edmund M. Reeves

John A. Rummel

Gary R. Russell
John R. Sevier

John A. Simpson
David E. Smith

William C. Snoddy
John E. Taber

William E. Thornton

Richard Tousey
James H. Trainor

Guiseppi S. Vaiana
James A. van Allen

Hans U. Walter

G. Gordon Whedon

Herbert Wiedemeir

Thomas T. Wilheit

August F. Wilt
John T. Yue

John D. Bird

Brent Y. Creer

William B. Demore

R. Thomas Giuli

Samuel Gulkis

James D. Lawrence

Francis J. Lerch

Howard G. Nelson

Matthew P. Thekaekara

Eugene W. Urban
Edward J. Walsh

Dell P. Williams
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1976 Arden L. Albee

Robert E. Alexovich
Peter M. Bell

Stuart Bowyer
Horst Bucker

Sherwood Chang

Robert N. Clayton
Peter X. Eberhardt
Howard E. Goldstein

Frank Hohl

Kenneth W. lliff

Klaus Keil

Robert A. Kilgore
Robert F. Landel
Leslie M. Mack

Lucio Maestrello

Laurence E. Nyquist

Dimitri A. Papanastassiou
James B. Pollack
Vincent V. Salomonson

Tito T. Serafini

Gerald R. Taylor
M. Nail Toksoz

Friedrich O. Vonbun

Jeffrey L. Warner
James G. Williams

1977 Donald L. Anderson

Otto E. Berg
Klaus Biemann

Michael H. Cart

Alphonso V. Diaz
James L. Elliot
Fereidoun Farassat

Barney C. Farmer
Robert C. Finke

Ronald 1. Gilje
John D. Goodlette

1978

Robert B. Hargraves

Seymour L. Hess

Stephen S. Holt

Hugh H. Kieffer
Harold P. Klein

Janos K. Lanyi

B. Gentry Lee
Jay H. Lieske

Harold Masursky
William H. Michael

Thomas A. Mutch

Alfred O. C. Nier
Tobias C. Owen

James D. Porter

George W. Reed
Albert R. Schallenmulter

Conway W. Snyder
Gerald A. Soften

Glenn R. Taylor

G. Leonard Tyler

Albert Boggess
Elihu A. Boldt

Hale V. Bradt

John C. Brandt

Herbert Friedman
Gordon P. Garmir

Herbert Gursky
Forrest G. Hall

Walter H. G. Lewin

Gunnar F. Lindal

Frank B. McDonald

Thomas A. Parnell

Laurence E. Peterson
Alvin Seift

Robert H. Tolson

Robert Vessot
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Exceptional Service Medal

The NASA Exceptional Service Medal is the second highest award in

the NASA Incentive Awards Program. It is granted for significant achieve-
ment or service characterized by unusual initiative or creative ability that

clearly demonstrates substantial improvement in engineering, administa-

tive, space flight, or space-related endeavors which contribute to NASA

programs.

1969 George W. S. Abbey
Robert M. Aden

Joseph S. Algranti
Alfred P. Alibrando

Robert O. Aller

Ernest A. Amman

Donald D. Arabian

Gordon E. Artley
C. Dixon Ashworth

John R. Atkins

Henry F. Auter
Fred E. Bakutis

Jackson M. Balch

Stephen G. Bales

Edward P. Ballinger

Henry C. Barnett

Oakley W. Baron
Paul A. Barron
William P. Bass

Robert C. Baumann

James C. Bavely
Leland F. Belew

Lucian B. Bell
James V. Bernardo

Emil P. Bertram

Joseph A. Bethay
John H. Blackstone

William M. Bland

Joseph M. Bobik
Carroll H. Bolender

Philip H. Bolger
Aleck C. Bond

Julian H. Bowman

James E. Bradford

James B. Bramlet

John R. Brinkmann

Eugene H. Brock
H. R. Brockett

Charles O. Brooks

B. Porter Brown

William D. Brown

Herbert S. Brownstein

Rudolph H. Bruns
Donald D. Buchanan

Charles L. Buckley
Garland G. Buckner

Eugene S. Butcher
Gerald L. Burdett

Anthony J. Calio
Dale W. Call

Sidney A. Cariski
Charles E. Cataldo
Allen D. Catterson

James A. Chamberlin

Clifford E. Charlesworth

Clarence A. Chauvin

Donald C. Cheatham

Robert G. Chilton

John F. Clark

Raymond L. Clark
Victor C. Clarke

Aaron Cohen

John E. Condon

George N. Constan
Richard W. Cook

Ozro M. Covington

Newton W. Cunningham

Konrad K. Dannenberg

Leroy E. Day
John H. Disher

Charles J. Donlan

Paul C. Donnelly
Daniel H. Driscoll

Friedrich Duerr

Brian M. Duff

Lynwood C. Dunseith
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William B. Easter

Marion D. Edwards

Otto K. Eisenhardt

James C. Elms

Maxime A. Faget
Lionel E. Fannin

Hans J. Fichtner

Joyce N. Foster
Davis E. Foxworthy
Cline W. Frasier

Robert F. Freitag
James M. Funkhouser

Robert F. Garbarini
Robert A. Gardiner

Roger B. Gaskins
Austin L. Gaver

Clarence C. Gay
Ernst D. Geissler
Howard I. Gibbons

Roy E. Godfrey
Erich E. Goerner

Thomas F. Goldcamp
Robert E. Gorman
Dieter Grau

Wilbur H. Gray

Bert Greenglass
Hans F. Gruene

Crompton A. Guthrie
Walter Haeussermann

George H. Hage
Carlos C. Hagood

Richard L. Haley
Jerome B. Hammack

Fred C. Hammers

Theodore U. Hardeman

Gordon L. Harris

Willard R. Hawkins

Donald P. Hearth

Karl L. Heimburg
Robert F. Heiser

Richard R. Heldenfels

Ralph L. Hicks
Paul R. Hill

Oliver M. Hirsch

Andrew Hobokan

John D. Hodge
Helmut Hoelzer

Robert W. Hoffman

John K. Holcomb

S. Neil Hosenball

Hans Hueter

Benjamin W. Hursey
Carl R. Huss
Vincent G. Huston

Chauncey W. Huth
Thomas P. lsbell

Lee B. James

John Janokaitis

Otha C. Jean
Thomas E. Jenkins

Bernard L. Johnson

Caldwell C. Johnson
Marshall S. Johnson

Robert E. Johnson

Richard S. Johnston

David M. Jones

Joseph M. Jones

Walter J. Kapryan
John J. Kelleher
Samuel W. Keller

Walter W. Kemmerer

Charles H. King

John W. King

Robert E. King

James E. Kingsbury
Jack A. Kinzler

Kenneth S. Kleinknecht

Joseph N. Kotanchik

Eugene F. Kranz

Hermann W. Kroeger
Gustav A. Kroll

Donald A. Krueger
Jerald R. Kubat

Howard C. Kyle
William F. Lahatte

Dave W. Lang

Roy E. Lealman
Jerome F. Lederer

Chester M. Lee

Richard L. Lesher

William E. Lilly

James P. Lindberg

Oakley B. Lloyd
William M. Lohse
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Robert G. Long

Bernard Lubarsky
William R. Lucas

George H. Ludwig

Glynn S. Lunney

H. Robert Lynn

Jerry Mack

Joseph F. Malaga
Carl H. Mandel

Charles B. Mars

William R. Marshall

Edward R. Mathews

Hans H. Maus

John P. Mayer

Owen E. Maynard
Jack T. McClanahan

John G. McClintock

Alexander A. McCool

James C. McCulloch

Charles W. McGuire

James C. McLane
Thomas H. McMullen

Roderick O. Middleton

Frederic H. Miller

William E. Miller

Peter A. Minderman

Edward D. Mohlere
Fletcher B. Moore

Saverio F. Morea

Homer G. Morgan
Bernard Moritz

Owen G. Morris

Robert E. Moser
William A. Mrazek

James T. Murphy

Walter P. Murphy
Erich W. Neubert

John C. New

David H. Newby
Charles T. Newman

Steward H. Nichols

George W. Noel
Warren J. North
Edmund F. O'Connor

Alfred D. O'Hara

Royce G. Olson
Donald R. Oswald

Robert L. Owen

George F. Page
Clarence C. Parker

Edward F. Parry
John F. Parsons

Henry C. Paul

John E. Pickering
Andrew J. Pickett

Edward A. Pierce

Joseph V. Piland
John S. Potate

James T. Powell

Norman Pozinsky

Harry Press
G. Merritt Preston

Paul A. Price

Duncan W. Rabey
Norman Rafel

Martin L. Raines

A. Gerald Rainey
Wallis C. Rainwater

Robert A. Rapp
Harold E. Ream

Nicholas A. Renzetti

Raul E. Reyes

Stanley R. Reinartz
Ludie G. Richard

lsom A. Rigell

Tecwyn Roberts
Lorne M. Robinson

Rodney G. Rose
Miles Ross

Jack Sargent

George T. Sasseen
James H. Sasser

Melvyn Savage

Ralph S. Sawyer
John R. Schaibley
Julian W. Scheer

William H. Schick

Donald L. Schmittling
Harris M. Schurmeier

Karl Sendler

Ralph Shapiro
John Shea

Alan B. Shepard

James T. Sheperd
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MiltonA. Silveira
WilliamK. Simmons
ScottH. Simpkinson
SigurdA. Sjoberg
JamesB. Skaggs
Bart J. Slattery

Donald K. Slayton
John W. Small

Richard G. Smith

Spencer E. Smith
Robert E. Smylie
Bill H. Sneed

Victor C. Sorensen

Fridtjof A. H. Speer
Charles W. St. Clair

Laverne R. Stelter

James B. Sterett

John D. Stevenson

Bailey E. Stimson

William E. Stoney

Ernst Stuhlinger

Paul L. Styles
Charles N. Swearingen

Eldon D. Taylor
William Teir

Bernard R. Tessman

Joseph G. Thibodaux

Henry F. Thompson
Robert F. Thompson

Jarry Thomson
Howard W. Tindall

Robert T. Tolleson

George S. Trimble
Jack Trott

Mathew W. Urlaub

George A. van Staden
William P. Varson

William W. Vaughan
Paul H. Vavra

George J. Vecchietti
James 1. Vette

Frederick E. Vreuls

Thomas S. Walton

Chester T. Wasileski

Eugene W. Wasielewski
Hermann K. Weidner

Stanley Weiland

1970

1971

Philip H. Whitbeck

George C. White
M. Keith Wible

Herman K. Widick
Reuben L. Wilkinson

Francis L. Williams

Grady F. Williams
John J. Williams

H. William Wood

Roy E. Wood
John W. Aaron

William H. Bayley
Floyd V. Bennett

Frank G. Bryan

John P. Campbell
William L. Green

Gerald D. Griffin

Charles G. Haynes
Walter W. Jacobi

Eugene S. Love

Eugene J. Manganiello
Merland L. Moseson

Hans G. Paul

Donald E. Phillips

Franklyn W. Phillips
Glen A Reiff

Homer J. Steward

Ermine van der Wyk
Arnold D. Aldrich

James M. Allman

Donald D. Arabian
Donald D. Baals

Donald A. Beattie

Ronald L. Berry
Josef Boehm

Peter H. Broussard

Joseph R. Burke
Paul Butler

Norman M. Carlson

Donald M. Corcoran

Graydon F. Corn
Werner K. Dahm

Edward M. Davin

Richard A. Davis

Melvin S. Day
Harry J. De Voto

Alfred J. Eggers
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GeorgeL. English
GeorgeF. Esenwein
AlbertG.Ferris
M.P.Frank
GeorgeC. Franklin
ClarenceR.Gates
CharlesD.Gay
JesseF.Goree
JohnD.Gossett
JohnM.Gould
OlinL. Graham
JohnR.Graman
GeraldD. Griffin
JulianS.Hamilton
RichardS.Hamner
JamesE.Hannigan
OniceM. Hardage
JamesF.Harrington
TheodoreP.Hershey
RichardR.Howell
CaldwellC.Johnson
EnochM,Jones
SidneyC.Jones
HaroldK. Katz
MiltonKlein
RonaldW.Kubicki
H, FletcherKurtz
ElwoodW.Land
CharlesC. Lutz
ElleryB.May
RileyD.McCafferty
ThomasC.McMurtry
WilliamA. Mecca
CharlesH. Meyers
BenjaminMilwitzky
SaverioF.Morea
ThomasW.Morgan
GeraldJ.Mossinghoff
LawrenceB. Mulloy
RichardL. Nafzger
JohnJ.Neilon
JohnW.O'Neill
JamesP.Orr
ShelbyL. Owens
ChrisD.Perner
JohnC. Rains
Orr E.Reynolds

1972

JamesF.Saunders
RobertB.Sieck
ScottH. Simpkinson
RichardL. Sinderson
FrancisB.Smith
RobertsonStevens
HarleyL. Stutesman

Clarence A. Syvertson

James C. Taylor
John M. Thole

Richard A. Thorson

Marjorie R. Townsend

Hugh A. Weston

Foster T. Williams

Willis J. Willoughby
Milton L. Windier

Ralph F. Winte
David L. Winterhalter

Donald G. Wiseman

Fred S. Wojtalik

Ralph A. Yorio
Richard R. Balduin

John Baylis
Josef F. Blumrich

Karol J. Bobko

Willard E. Bollman

Robert R. Breshears

Melvin F. Brooks
E. Kane Casani

Frank J. Colella

Allan G. Conrad

Woodrow L. Cook

Gary A. Coultas

Robert L. Crippen
John M. De Noyer

Josephine Dibella

Larry N. Dumas
Albert J. Evans

Frances Fairfield
William G. Fawcett

William C. Fischer

Robert G. Forney
Porter H. Gilbert

Kenneth B. Gilbreath

Earl W. Glahn

Victor Gordon

Richard M. Gramling
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CharlesR.Gunn
WillardL. Halcomb
RichardT. Hayes
NormanR.Haynes
ArthurHenderson
EdwardD. Hildreth
TommyW.Holloway
PleasantM. Hughes
ClydeS.Jones
MasakazuS.Katow
James1.Kistle
GaryE.Krier
RichardP.Laeser
HoraceL. Lamberth
KennethA. Lavoy
HaroldLedford
GeraldW.Longanecker
KatyM.Lyle
J.O'NeilMackey
DavidL. McCraw
JamesC. McPherson
JamesF.McGee
MichaelA. Minovitch
RichardT. Mittauer
JewellW. Moody
BrooksT.Morris
ArchibaldE.Morse
HelenM.Neumann
DavidD. Norris
TedL. Oglesby
PhilipD. Potter
EdwinPounder
HenryW.Price
RichardC. Proffitt
JonesW.Roach
WilliamA. Russell
PatrickJ.Rygh
MartinSacks
NewellD.Sanders
BrutonB.Schardt
MoeI. Schneebaum
WilfredE.Scull
EugeneM.Sestile
JohnR. Sevier
JamesM.Sisson
EarnestC. Smith
JohnY.Sos

1973

JamesC. Stokes
JamesE.Stitt
RaymondJ.Sumser
ClintonL. Taylor
WilmerC.Thacker
ThomasH. Thornton
WilliamE.Thornton
AdelbertO.Tischler
StanleyWeiland
JohnA. Whitney
DavidWilliamson
CharlesC.Wood
DemarquisD.Wyatt
RobertR.Ziemer
HowardAllaway
RobertO.Aller
OscarE.Anderson
JosephArlauskas
PeterJ.Armitage
CarlD. Arnett
MichelBader
DavidA. Ballard
RobertE.Beaman
JohnV. Becket
JohnD. Beeson
LarryE. Bell
RobertH. Benson
JamesW.Bilodeau
AlfredA. Bishop
JoelS.Blum
FredBoles
JerryC. Bostick
DonaldR. Bowden
WilliamC. Bradford
MelvinBrooks
WilliamA.Brooksbank
WilliamA. Brown
RobertA. Browne
FrederickB.Bryant
PaulBuchanan
FrancisByrne
ThomasCampbell
LelandJ.Casey
JohnA. Chambers
MiltonChambers
WilliamO.Chandler
WilliamB.Chubb
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JosephP.Click
HaggaiCohen
HaroldR.Coldwater
WilburA. Collier
RichardA.Colonna
EdwardJ.Connor
JamesV.Correale
DuaneN. Counter
JerryW.Craig
PhilipE.Culbertson
RaymondDaley
EdwinJ. Davis
WilliamH. Dana
PhilipM.Deans
FrederickJ.Demeritte
DickS.Diller
JohnP.Donnelly
W.HarryDouglas
JamesB.Dozier
FloydM.Drummond
WilliamR. Dunbar
RolandD.English
RobertE.Ernull
RobertG. Eugy
ClareF. Farley
RichardB.Ferguson
J.PembleField
ThomasL. Fischetti
JamesJ.Fitzgerald
WilliamL. Folsom
DixonL. Forsythe
WilliamJ.Franklin
WernerK.Gengelbach
JohnM.Gerding
Thomas F. Gibson

Herman P. Gierow

Philip C. Glynn
Frank E. Goddard

Robert R. Godman

Glen Goodwin

Paul E. Goozh
Dcan F. Grimm

Carlos C. Hagood
Thomas E. Hanes

John B. Hanley

Edgar L. Harkleroad
Charles S. Harlan

George E. Harrington
L. Steven Harris

Charles F. Henschel

Rufus R. Hessberg
Robert C. Hock

John W. Holland

George D. Hopson
W. G. Huber

Thomas E. Huber

Bobby R. Huffman

Robert B. Hughes

John T. Humphrey
Neil B. Hutchinson

James M. lgou
Rein lse

Richard K. Jenke

Morris V. Jenkins

William O. Jewell

Norman S. Johnson

Robert L. Johnston
Thomas S. Johnston

Harry M. Johnstone
Jack A. Jones

Jesse C. Jones

Sidney C. Jones

James L. Joyner
John J. Kelly

William R. Kelly

John W. King
Richard H. Kohrs

Raymond A. Kline

Charles E. Koenig
Carl D. Lamb

Charles K. Lapinta
Thomas J. Lee
Charles R. Lewis

Russell P. Lloyd
Thomas R. Loe

Joseph A. Lombardo

Douglas R. Lord

Jusdon A. Lovingood
Reginald M. Machell

Eugene A. Marianetti

Richard A. Marmann
Peter V. Mason

Robert R. McCann

George F. McDonough
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Thomas U. McEImurry

Edward J. McLaughlin

John G. McTigue
Bruce E. Miller

James A. Miller

Brian O. Montgomery
James S. Moore

Jo Ann H. Morgan

Myron L. Myers

Bobby D. Nelson
James B. Odom

William J. O'Donnell
Goetz K. H. Oertel

Dolores B. O'Hara

Robert E. Pace

Wayne E. Parris
James D. Phillips

William W. Petynia

A. Felder Phillips

Marvin N. Picos

Henry O. Pohl

George A. Post
Luther E. Powell

Carl Prince

Donald R. Puddy

Phillip D. Quattrone
Leonard Rawicz

John P. Reeder

Peter L. Robinson

Jerome D. Rosenberg

Charles E. Ross
Carroll R. Rouse

Howell H. Row

Hans W. Rudolph

Robert S. Ryan

Earle J. Sample
James M. Satterfield

Melvyn Savage
Russell L. Schweickart

Robert J. Schwinghamer
Donald A. Scoville

James M. Scrivener

Philip C. Shaffer
Robert B. Sheridan

James C. Shows

William K. Simmons

Jacob E. Smart

1974

Edmond F. Smith

Orval Sparkman

Leonard T. Spence

James L. Splawn

William R. Stelges
Francis M. Stewart

Arthur T. Strickland

Homer W. Strickland

John D. Stroud

Donald E. Stuliken

Frank J. Sullivan

Sidney J. Sweat
John W. Thomas

James R. Thompson
Rob R. Tillett

Thomas A. Toll

Richard H. Truly
Gerald L. Turner

Richard W. Underwood

C. Burl Valentine

Donald C. Wade

Jack H. Waite
William M. Wallace

Herbert D. Ward

Edgar H. Weber
Oscar Weinstein

Charles E. Welly

Carl A. Whiteside
Franklin E. Williams

Jack H. Williams

James D. Williams

Lawrence G. Williams

Milton L. Windier

Guy N. Witherington
Gerald W. Wittenstein

Robert K. Wolf

Carroll H. Woodling
William H. Woodward

Halsey E. Worley
John G. Zarcaro

Donald L. Zylstra

Billy M. Adair
Leslie F. Adams

Roger A. Anderson
G. Mervin Ault

Anne T. Barber

Lida M. Bates
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FrankR.Batty
GilbertW.Branchflower
VanceD. Brand
GeorgeW.Brooks
LyleV. Burden
WilliamH. Bush
EdwardL. Christianson
ClaudeW.Coffee
JamesF.Connors
ElliottCutting
G.EdwardDanielson
GeraldR. David
WilliamE.Davidson
WilliamO. Davis

Esker K. Davis

Carmine E. Desanctis
John H. Dickinson

Lawrence F. Dietlein

Richard P. Dodd

Maurice Dubin

Joseph R. Duke
S. Chris Dunker

Porter Dunlap
Robert C. Edwards

Einar K. Enevoldson

Elmer L. Field

Richard O. Fimmel

Henry W. Flagg

Henry B. Floyd
Don V. Fordyce
Richard L. Foster

John V. Foster

Daryal T. Gant
Michael J. Garbacz

Daniel M. Germany
Alfred Gessow

Herman L. Gilmore

Edmond J. Golden

Harold J. Gordon

Charles B. Graft

William D. Green

David W. Grimes

William H. Hamby

Jeffrey T. Hamilton
Peter J. Haro

Jackson D. Harris

Gerald W. Hawkins

Daniel H. Herman

Henry C. Hoffman
Robert U. Hofstetter

Ralph W. Holtzclaw

Jay F. Honeycutt
Adrian J. Hooke

Jerry R. Hordinsky
Rhoda S. Hornstein

William R. Howard

William J. Huffstetler

Marshall F. Humphrey

Henry luliano
Harold Jaffe

Gary W. Johnson
James W. Johnson

Belton Jones
Eldon W. Kaser

Charles B. King
William E. Kirhofer

Fred D. Kochendorfer

Edward H. Kopf

Myron W. Krueger
Richard E. Kuhn

Walter La Fleur

John R. Lanier
James Lazar

John C. Leeds

William B. Lenoir

Joseph E. Lepetich
Roy C. Lester
William G. Lewers

Don L. Lind

Robert E. Lindstrom

Jack R. Lister

Jerrol W. Littles

Joseph P. Loftus
Robert L. Lohman

Allen J. Louviere

Richard B. Marsten

Joseph M. Martin
Norman J. Martin

George D. Matthews
Bruce McCandless

Dudley G. McConnell
Robert A. McDaris

Marvin R. McLain

John E. McLeaish
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HaroldJ.McMann
AnnR.McNair
JoeR.Medlock
WilliamG.Melbourne
WilliamD.Merrick
BobbyJ. Miller
WalterD. Moody
ArthurH. Moore
EdwinT. Muckley
F. StoryMusgrave
DemaS.Nappier
Clyde B. Netherton
Theodrick B. Norris

Robert R. Nunamaker

Paul G. Parks

Walter E. Parsons
Richard P. Patten

Paul J. Pashby

Wayne H. Patterson
James E. Powers

William I. Purdy
Alfred R. Raffaelli

Albert Rango
Robert L. Reeves

James E. Rice

Melvin L. Richmond

Glover H. Robinson

William H. Rock

Alfred L. Ryan
Melvin Sadoff

Samuel D. Sanborn

Paul D. Schrock

Nina Scrivener

Carl B. Shelley
Daniel J. Shramo

Alfred J. Siegmeth
Norri Sirri

Joseph W. Siry
Malcolm C. Smith

Gerald M. Smith
Earl A. Smith

Jackie E. Smith

James A. Smith

F. Louis Sola

Anthony J. Spear

Gael F. Squibb
John C. Stonesifer

1975

James N. Strickland
Francis M. Sturms

Jack C. Swearingen

Annie E. Taylor

Elmer L. Taylor
Jerold L. Vaniman

Fred Vescelus

Alan R. Vette

Kenneth Webster

Richard D. Wegrich
Albert A. Whalen

James R. White

Peter B. Whitehead

Arthur C. Wilbur
Charles K. Williams

James N. Wilson

Charles L. Wood

Jack T. Wood

Alvan P. Woosley
Albert Zeiler

Harold Zweigbaum
Bernard G. Achhammer

William R. Adams

Kenneth S. Ahmie

William S. Aiken

Joseph D. Atkinson
Robert P. Baker

Richard J. H. Barnes

Joseph F. Battaglia
John C. Beckman

John H. Bell
Calvin B. Blevins

Donald D. Blume

E. Jean Bollinger
Robert A. Bush

Arthur J. Carraway

Billy H. Childers

Kenneth W. Colley
Charles E. Cote

James L. Crafts

James E. Curry
Richard L. Daniels
Marlene M. Davis

Paul D. Davis

James D. Dean

Preston B. Dickerson

William B. Dickinson
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Reinhold H. Dietz

Joe W. Dodson

C. Edward Doll

William R. Durrett

Robert E. English
Charles E. Feller

Victor M. Figueroa
Gene E. Godwin

Jesse R. Gulick

Waiter W. Guy
Oceola S. Hall
Curtis D. Hanks

Ellen L. Herring
Charles T. Hollinshead

James L. Hopfinger
Frank W. Horn

William J. Hornet
Charles E. Houston

Frank S. Howard

Darleen A. Hunt

James A. Jackson

Bennett W. James

Fred Jankowski

Glenn B. Jeffcoat
Edwin C. Johnson

J. Lloyd Jones

Richard D. Kephart

Lauren D. King
Carl B. Knox

Antzer Kutzer

James E. Ladner

John R. Levinson

Robert C. Littlefield

Frank C. Littleton
John A. Looser

Mike V. Love

Alexander S. Lyman

John C. Lynn
Robert J. Macmillin

James E. Mager
George T. Malley
John A. Manke

Herman Mark

Larry E. Marshall

James B. McEIroy

John B. McKay

D. Wayne Mooneyhan

Claude S. Moses

Donald R. Mulholland

George J. Murphy
Conrad G. Nagel
Leonard S. Nicholson

Llewellyn W. Nicholson

Arnauld E. Nicogossian
Gilbert W. Ousley

Carl F. Pilger
Nelson F. Rekos

Phyllis W. Riggle
John E. Riley
George A. Robinson
Robert F. Rose
Lawrence J. Ross

Harold N. Scofield

Donald C. Sheppard

Robert G. Sheppard
EIIsworth B. Simmons

Herbert E. Smith

Henry J. Smith
Raymond O. Stinson

Joseph L. Stoeckl
Andrew J. Stofan

Israel Taback
Robert C. Tausworthe

Robert C. Taylor
Bernice M. Taylor
Jerome Teles

Charles H. Vermillion

Joseph A. Vitale
J. C. Waite

Douglas K. Ward
Michael R. Warner

Larry A. Weaver

Sadie A. Weissenegger
Ryndal L. Wetherington

Lucy C. White
Robert D. White

Ruth I. Whitman
F. Dennis Williams

Eugene W. Willingham
Paul C. Winslow
Frank T. Wolf

Billy C. Wolverton

R. Wayne Young
Joseph A. Ziemianski
William E. Zorumski
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1976 Marvin R. Barber
Milton A. Beheim

Thomas I. Bell

John Benevento

Lucille L. Bordeau

Ernest E. Burcher

James F. Burke

John R. Busse
Arthur C. Chandler

Billy H. Childers
Hubert K. Clark
Mason R. Comer

Lawrence L. Cook

James R. Craig
Louis C. Crouch
Michael A. Cushman

Wesley H. Dean
Barbara J. Durling
Peter T. Eaton

James S. Evans

Howard L. Galloway

Paul C. Gauger

Raymond L. Gause
E. Barton Geer

Ambrose Ginsburg

Robert J. Goss

Thomas Hagler
Frank D. Hansing

George E. Harrington

Robert D. Hays
Kurt Heftman

Raymond D. Hesson

George D. Hinshelwood
Charles T. Hollinshead

Robert C. Hood

Edward A. Howe

Lewis Hughes
Willson H. Hunter

Charles W. Johnson

George J. Karras
Lowell C. Keel

Gustav A. Kroll

Edward J. Kunec

Peter R. Kurzhals

Howard K. Larson

Anthony A. Longo
Louis N. Lushina

1977

Robert B. Macdonald

Arthur J. Mackey

Joseph F. Malaga

Wayne L. McCall
Harold A. McCianahan

Robert M. Montgomery
Paul A. Mowatt

Walter P. Murphy

James L. Neal

John E. O'Brien

Harry O'Deli
Walter H. Padgham

Robert N. Parker

Robert H. Pickard
Charles E. Pontious

Phillip H. Roberts

Jack H. Rupe
William A. Russell

John W. Russell
William H. Schick

F. Robert Schmidt

Henry Schultz
Elton R. Scott

John R. Scull

Edward M. Shafer

Sara M. Sheppard
Richard C. Simmonds

Arthur L. Sprott
David H. Suddeth

James C. Sweat

James E. Towles
William F. Townsend

Richard B. Umlauf

Chauncey W. Uphoff

Henry R. van Goey
Darrow L. Webb

Robert R. Wessels
Charles E. White

Jack W. Wild

Sue E. Wilder

Roger L. Winblade
Joseph A. Yienger

Ray E. Yost
James D. Acord

David B. Ahearn

Marius J. Alazard

Melvin S. Anderson
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Walter H. Anderson
Jack E. Baltar

William R. Bandeen
Richard A. Bender

Ansel Q. Berglund

Maurice E. Binkley
Percy J. Bobbitt
John H. Boeckel

John W. Boyd

William J. Boyer
Neva B. Brooks
Barbara Brown

Robert A. Bruce

John D. Buckley

Donald H. Buckley
Stanley A. Butman

Francis Byrne

William J. Carley
Aden F. Carter

David J. Carter
Richard Case

Waldo J. Castellana

A. Earl Cherniack

Hubert K. Clark
Leonard V. Clark

Richard F. Collins

Norman L. Crabill

William F. Cuddihy

Floyd A. Curington
Charles R. Darwin

Leo P. Daspit

Paul B. Davenport
Rudolf Decher

John P. Decker

Leonard J. Deryder

Howard W. Douglass
Roy J. Duckett

Robert T. Duffy

Mahlon F. Easterling
Merle A. Economu

Charles D. Engle
Jack B. Esgar

Anthony Fontana
Jerald D. Fox

Robert R. Frazer

L. Bernard Garrett

Loyal G. Goff

Luis Gonzales

John B. Graham

Charles H. Green

Charles R. Haines

William M. Hall
H. Frank Hann

Richard F. Harrington
James P. Harris

Rolf C. Hastrup
Claude E. Hildebrand

Nell A. Holmberg
H. Milton Holt

James W. Hooper
Friedrich O. Huck

Charles Husson

Walter Jakobowski
Erwin J. Janota

Clavin R. Jarvis

Richard D. Johnson

David W. Johnston

Mark W. Kelly

Robert A. Kennedy

Charles B. King

Robert H. Kirby
Wayne H. Kohl
John R. Kolden

Herbert R. Kowitz

James F. Kukowski

Brian T. Larman

Frederick J. Lees

E. Burton Lightner
Robert E. Loesh

Uriel M. Lovelace

Lawrence E. Lundgren
Robert T. Magee
Arlene G. Marek

Gerard E. Migneault
Rodney A. Mills
Robert T. Mitchell

Henry J. Moore
Warren K. Moore

William M. Moore

Joseph C. Moorman

Douglas J. Mudgway
James R. Mundy

Nicholas D. Murray
Robert F. Murray
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John F. Newcomb

Vance 1. Oyama
Nicholas W. Panagakos

Maurice H. Parker

James H. Parks
Russell V. Parrish

William M. Phillips

Anna P. Plott
James A. Power

A. Gary Price
E. Brian Pritchard

James L. Raper

Emmitt A. Reynolds
C. Howard Robins

Kenneth H. Rourke
Frank H. Rowsome

Richard P. Rudd

Richard S. Sade
John Samos

George D. Sands
William J. Schatz

Robert A. Schmitz

Virginia D. Scott
Scott H. Simpkinson

Henry O. Slone
John P. Slonski

Richard E. Snyder
Thomas C. Sorensen

Abraham D. Spinak

Royce H. Sproull
William A Stransky

Charles A. Taylor

George P. Textor
Jesse D. Timmons
Robert H. Tolson

Priestley Toulmin
James H. Trainor

Harper E. van Ness
Walter K. Victor

Frederick C. Vote

Frederick E. Vreuls
Ben K. Wada

Donald H. Ward
Kermit S. Watkins

William 1. Watson

George P. Wood
Andrew S. Wright

Richard S. Young

1978 Lula R. Agee

Joseph P. Allen
William H. Andrews

Howard P. Barfield

William M. Baulig

Archie R. Beckett

Louis T. Birch

David M. Bowditch

William L. Brady

John M. Butler

Thomas D. Carpini
Frank A. Cart

Alan L. Carter

Gregory W. Condon
Salvatore R. Costa

Elizabeth R. Covert

James J. Cummings
Donald L. de Vincenzi

Anthony C. DiBartolo

Leon Dondey
Paul C. Donnelly

James L. Dragg

Joe H. Engle

R. Bryan Erb
Hans J. Fichtner

H. Richard Freeman

Charles G. Fullerton

Fitzhugh L. Fulton
Carson M. Giesler

Roll D. Ginter

Earl L. Ginyard
Charles A. Glasser

John E. Green
Jack S. Grobman

Louis E. Guidry

Fred W. Haise

Richard E. Halpern

Billy R. Harrison
Victor W. Horton

Carl W. Johnson

Joseph L. Johnson

Joseph B. Jones
John W. Kiker

James J. Laux

Lionel L. Levy

Sidney G. Masri
Thomas U. McElmurry
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Marvin W. McGoogan
Austin D. McHatton

F. Edward Mclean

Thomas C. McMurtry
John G. McTigue

Charles H. Meyers
James V. Moore
Alberta C. Moran

Earl R. Moyer
George E. Nichols

Albert G. Opp
Kenneth L. Orloff
Carl B. Peterson

Luther E. Powell

Donald R. Puddy
Joseph L. Randall
Herbert J. Rowe

Richard A. Rudey
Frank H. Samonski

Pierce L. Smith

Warner L. Stewart

Floyd W. Stoller
Steven V. Szabo

Kenneth J. Szalai

E. Lee Tilton

Richard H. Truly
Thomas E. Utsman

Kathryn C. Walker
Thomas M. Walsh

Van A. Wente

Samuel White

C. Wayne Williams

Wiley E. Williams

Public Service Group Achievement Award

The NASA Public Service Group Achievement Award is presented in
recognition of a meritorious achievement which does not fall within the

scope of other NASA awards. It is granted to a group for an outstanding
contribution or achievement which is sufficiently above normal work stan-

dards to warrant special recognition or which has resulted in specifically

identifiable or monetary benefits to the government.

1969 William M. Allen

Luis W. Alvarez

John L. Atwood

H. Stanley Bennett

Paul B. Blasingame
Francis H. Clauser

Lee A. Dubridge

Llewellyn J. Evans

Leo Goldberg
William P. Gwinn

Robert E. Hunter

Howard W. Johnson

T. William Lambe

T. Vincent Learson

Gordon J. F. MacDonald

James S. McDonnell

Kenneth G. McKay
Tom F. Morrow

Mark Morton

Kenneth S. Pitzer

1973

Ronald J. Rauth
lan M. Ross

Emanuel M. Roth

William G. Shepherd

William B. Shockley
William H. Sweet

John R. Whinnery

Fred L. Whipple

George D. Zuidema

Hans P. Bruckner

O. W. Clark

W. L. Duval

R. E. Ehrhardt

C. D. Fowler

H. F. Hafenmaier

William C. Holmes

J. P. Kaiser

C. E. Kroupa
R. B. Madden

Roscoe C. Nicholson
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1977

ThomasJ.O'Malley
E.J.Rodeman
JohnR.Adamoli
RichardG.Adamson
StanleyF. Albrecht
RichardAngelillo
RobertC.Barry
SantoB.Bertuzzi
CharlesD.Brown
HowardE.Butler
OrlandoL. Butler
AncelJ. Butterfield
FrancisX.Carey
StephenL. Carman
AngeloJ.Castro
BentonC.Clark
BonnieA. Claussen
J.RichardCook
CarolynG.Cooley
RodneyS.Cooper
HughEdgarCraig
J.PieterDeVries
ThomasM. Donahue
MichaelG.Doty
JamesA.Doubek
EdwardEuler
KennethH. Farley
MaxS.Feryska
GeorgeB.Field
EdgarD. Fox
NelsonG. Freeman
RobertT. Gamber
LloydE.Gilbert
KennethW.Graham
RonaldGreeley
NormanE.Greenwalt
MatthewM.Grogan
LawrenceE.Hassler
VeronaP.Hewins
JamesR.Hill
DonaldE.Hobbs
KennethH. Hopper
NormanH. Horowitz
FrederickHudoff
DonaldM.Hunten
RobertN. Ingoldby
JarylK. Kerekes

HowardG.King
TonyC.D. Knight
EdwardH. Lange
GilbertV. Levin
ElliottC.Levinthal
JerryG.Lewis
RobertO.Lewis
LesterJ. Lippy
DonaldE.Lloyd
MichaelK. Mann
JohnP.Mari
DonaldW.Marquet
GeorgeT. Marsh
JamesW.McAnally
DonaldL. Mlady
DonaldC.Morrisey
GaryA.Murdock
RobertS.Murphy
FrancisD. Nold
EugeneM.Noneman
WilliamR.Patterson
FrancisX.Pfenneberger
RobertJ.Polutchko
DukeReiber
R.DeweyRinehart
DanielG.Robertson
DarrellG.Roos
CharlesH. Ross
DaleR.Rushneck
LawrenceW.S.Norquist
MaxW.Sayler
DavidB.Schwartz
RichardW.Shorthill
RexW.Sjostrom
ParkerS.Stafford
JamesA.Sterhardt
JosephA. Stern
H. WayneTerbush
ThomasR.Tracey
MarvinP.Udevitz
HenryC. vonStruve
FranklinH. Wilson
AllenF.Wright
CharlesW.Wright
HarrisonC. Wroton
RobertF. York
HughN. Zeiner
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1978ArthurW.Linden
PaulMcCready

MichaelB.McElroy
RichardD.C.Whilden

Outstanding Leadership Medal

The NASA Outstanding Leadership Medal is awarded for notably out-

standing leadership which has had a pronounced effect upon the aerospace
technological or administrative programs of NASA.

1970 James C. Elms

Robert L. Krieger
1972 Leonard Jaffe

1973 Donald D. Arabian

Eugene H. Cagle

William C. Keathley

Edwin C. Kilgore

Eugene F. Kranz
Robert O. Piland

Stanley R. Reinartz

Philip C. Shaffer
1974 John R. Casani

M. P. Frank

Robert A. Parker

1975 Arnold D. Aldrich

Robert O. Aller

John P. Donnelly

Don M. Hartung
Seymour C. Himmel

Walter J. Kapryan

Robert N. Lindley

Bernard Lubarsky
Leslie H. Meredith

John J. Neilon

William H. Rock

Robert J. Shafer

Charles H. Terhune

1976 Robert C. Baumann

Paul C. Donnelly
Albert G. Ferris

James J. Kramer
Charles T. Newman

Joseph E. Robbins
Miles Ross

Michael J. Vaccaro

1977 Manuel Bautista Aranda

Loren G. Bright
G. Calvin Broome

Edmund A. Brummer

Robert L. Crabtree

John E. Duberg
E. Barton Geer

George N. Gianopulos

Wayne R. Glenny
Angelo Guastaferro
Jack E. Harris

Marshall S. Johnson

Louis Kingsland
Robert A. Leslie

Peter T. Lyman
William J. O'Neil

George F. Pieper

Ronald A. Ploszaj
James E. Stitt

Israel Taback
Allen E. Wolfe

Howard T. Wright
1978 Eugenio Covacevich

George C. Deutsch

James A. Downey
Edmond J. Golden

Robert E. King
John A. Manke
John P. Reeder

Geoffrey Robillard

Nancy G. Roman

Donald K. Slayton

Fridtjof A. H. Speer
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Public Service Award/Public Service Medal

The NASA Public Service Award is awarded for notably outstanding

leadership which has had a pronounced effect upon the aerospace techno-

logical or administrative programs of NASA.

1969 Charles R. Able

William M. Allen

John L. Atwood

John A. Barclay

Roy H. Beaton
Ammon G. Belleman

Robert T. Benware

William B. Bergen

Walter J. Bergman

Paul B. Blasingame
Charles R. Borders

Hugh Brady
William J. Brennan

Jack L. Bromberg

T. J. Cameron
Paul D. Castenholz

G. Denton Clark

Tom M. Cobb

Arthur D. Code

Francis L. Coenen

Arthur E. Cooper
Forrest W. Crowe

John J. Cully

Milton K. Cummings

Frank A. Dasse

Richard D. Delauer

Charles S. Draper
William Drechsler

Lou F. Dupuy
Bob O. Evans

Llewellyn J. Evans

Philip F. Fahey
Charles H. Feltz

Joseph G. Gavin
William A. Giardini

Richard F. Gompertz

Clinton H. Grace

L. F. Graffis

Robert E. Greer

William P. Gwinn

Sheldon Haas

Richard B. Hanrahan

John E. Hatch

H. Jim Hays
Bastian Hello

David G. Hoag
Samuel K. Hoffman

William C. Holmes

Robert E. Hunter

George W. Jeffs
Howard W. Johnson

James E. Keister
T. Vincent Learson

Elbert F. Lowell

Hugh D. Lowery

George Mansur
Albert C, Martin

James S. McDonnell

Kenneth G. McKay

Reginald I. McKenzie

Herbert E. Meyer

Donald L. Moyer
Dale D. Myers
Richard H. Nelson

Harry Olander
Thomas J. O'Malley

Hilliard W. Paige
John R. Picard

Arnold V. Pilling
Clarence W. Pittman

Ralph W. Ragen
Harold Raiklen

lan M. Ross

Henry C. Runkel
Robert W. Schaeffer

Abraham Schnapf

Nicholas S. Sinder

George M. Skurla

Gerald T. Smiley
Theodore D. Smith

Lee D. Solid

Lyman Spitzer
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GeorgeE.Stoner
WilliamM.Thames
RalphH.Tripp
StevenD. Truhan
FrankW.Vaughan
VainoJ. Vehko
RusselF. Vizzi
RobertL. Wagner
RaymondC.Watson
HaroldWexler
FredL. Whipple
ClintA. Wilkinson
RichardW.Wilson
JohnM.Wozencraft
RobertB.Young
LawrenceH. Yount

1971HaroldM.Agnew
FrankC. DiLuzio
Carroll H. Dunn

Donald E. Eyles

Charles D. Harrington
John A. Hornbeck

Earl R. Houtz

Bruce T. Lundin

Donald J. Markarian

Henry A. Reining
Samuel Romano

Edward P. Smith

1972 Irving M. Aptaker
Willard R. Bischoff

Robert E. Breeding
Gordon V. Doolittle
John J. Eckle

Thomas W. Fenske
John Hart

John Macl. Hunt
James E. Kirch

David Lunine

George B. Merrick
Augustine A. Pitrolo

Charles M. Schulz

Richard Schwartz

Leonard F. Shepard
Jack D. Shields

1973 Charles W. Abbitt

John J. Bednarcyk
John M. Buxton

David J. Dixon

Paul N. Fuller
Milton Green

John Q. lngraham

John L. Norton

Lawrence L. Rainwater

Larry O. Sullivan

William D. Wallis
1974 Richard A. Axell

William E. Bramel

William J. Brennan

Hans P. Bruckner

William J. Dixon

Harold Eaton

James C. Edwards

Vincent Florenza

William C. Holmes

Caleb B. Hurlt
Kunihei Kawasaki

Haim Kennet

Ervin T. Kisselburg
Herbert A. Lassen

Bernard M. Lehv

George I3. Merrick

Robert J. Molloy

George R. Mulcahy
Walter L. Natzic

Richard C. Nelson

Bernard J. O'Brien

Thomas J. O'Malley
Chester E. Prickett

Stephen Ramminger
Homer D. Reihm

George B. Rickey
Fred J. Sanders

William F. Sheehan

George M. Smith
Kenneth P. Timmons

Vanio J. Vehko

Louis A. Watts

Lawrence H. Yount

1975 Laurence J. Adams
Richard D. Bolan

George R. Faenza
Frank Fisher

Charles J. Goodman

Luis Gopequi
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JerryR.Johnson
WillisL. Kilgore
RayF.Larson
WilliamH. McCiennan
LorenzoP.Morata
JohnT. O'Hagen
JohnF. Patrick
MichaelE.Phelps
RussellH. Ross
WilliamJ. Sasiela
JohnStuitz
AlexisB.Tatischeff
RobertJ.Walker
ClausM.Weidemann
DanielWilde
HobartE.Wilson

1976DonaldD. Baals
WilliamW.Barnes
JamesM.Burkepile
HarryB.Chambers
RobertH. Clark
MichaelCondon
HenryJ.Dhuyvetter
LloydS.Erickson
LarryW.Gale
SavarioF.Giffoni
WiilardJ.Green
EldonL. Jeffers
FrankP.Klatt
CharlesH. Lee
RaymondE.Lewis
M. DavidLind
CharlesA.Ordahl
PhillipW.Payne
JamesA. Pletz
J.CraneSimmons
M.DaleSteffey
DonaldW.Tutwiler
GeraldW.Winchell
DonaldG.York

1977JohnR.Adamoli
RichardG.Adamson
StanleyF.Albrecht
RichardAngelillo
RobertC. Barry
SantoB.Bertuzzi
CharlesD. Brown

HowardE.Butler
OrlandoL. Butler
AnceiJ.Butterfieid
FrancisX. Carey
StephenL. Carman
AngeloJ.Castro
BentonC.Clark
BonnieA. Claussen
J.RichardCook
CarolynG.Cooley
RodneyS.Cooper
HughEdgarCraig
J.PieterdeVries
ThomasM.Donahue
MichaelG.Doty
JamesA.Doubek
EdwardEuler
KennethH. Farley
MaxS.Feryska
GeorgeB.Field
EdgarD. Fox
NelsonG.Freeman
RobertT.Gamber
LloydE.Gilbert
KennethW.Graham
RonaldGreeley
NormanE.Greenwalt
MatthewM.Grogan
LawrenceE.Hassler
VeronaP.Hewins
JamesR.Hill
DonaldE.Hobbs
KennethH. Hopper
NormanH. Horowitz
FrederickHudoff
DonaldM. Hunten
RobertN. Ingoidby
JarylK. Kerekes
HowardG. King
TonyC.D. Knight
EdwardH. Lange
GilbertV. Levin
ElliottC. Levinthal
JerryG.Lewis
RobertO.Lewis
LesterJ. Lippy
DonaldE.Lloyd
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MichaelK. Mann
JohnP.Mari
DonaldW.Marquet
GeorgeT. Marsh
JamesW.McAnally
DonaldL. Mlady
DonaldC.Morrisey
GaryA. Murdock
RobertS.Murphy
FrancisD. Nold
EugeneM.Noneman
LawrenceW.S.Norquist
WilliamR.Patterson
FrancisX.Pfenneberger
RobertJ.Polutchko
DukeReiber
R.DeweyRinehart
DanielG.Robertson
DarrellG.Roos
CharlesH. Ross
DaleR.Rushneck

MaxW.Sayler
DavidB.Schwartz
RichardW.Shorthill
RexW.Sjostrom
ParkerS.Stafford
JamesA. Sterhardt

Joseph A. Stern

H. Wayne Terbush

Thomas R. Tracey
Marvin P. Udevitz

Henry C. von Struve
Franklin H. Wilson

Charles W. Wright

Allen F. Wright
Harrison C. Wroton

Robert F. York

Hugh N. Zeiner
1978 Arthur W. Linden

Michael B. McEIroy
Richard D. C. Whilden
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122, 123, 124, 125, 126, 127, 128,

130, 131, 132, 133, 134, 135 136,
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A-V Corp.: 187, 191
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212,215,219

Aydin Corp.: 199, 202,206, 215,220
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195

Bali Brothers Research Corp.: 185,

189, 193, 197, 202, 206, 210, 214,

218, 221
Baltimore, MD: 191,229, 233,235,

239, 244, 250, 254, 257, 261,265

Barnes Engineering Co.: 194, 198

Baton Rouge, LA: 229, 233,238,

241,246, 250
Battelle Memorial Institute: 215, 219,

227, 231,235,239, 243,248, 252,

264

Baylor University Medical College:
234, 238, '241,245,250, 254, 259,

263

Bay St. Louis, MS: 197, 201,205,

210, 213,217, 222
B.D. Ashe

Beaverton, OR: 216, 220, 224

Beckman Construction Co.: 218

Beckman Instruments, Inc.: 186, 211,

215,220

Bedford, MA: 187, 234, 246

Beech Aircraft Corp.: 215

Bell Aerospace Corp.: 185
Bell and Howell Co.: 207, 212,220

Belicomm, Inc.: 185, 189, 193, 198

Beltsville, MD: 187, 191,219, 223

Bendix Corp: 181, 183, 184, 188, 192,

196, 200, 204, 209, 213, 217, 221

Berkeley, CA: 227, 231,235, 239,
243, 248, 252, 256, 260, 264

Bethesda, MD: 211,216, 220, 223

Bethleham, PA: 234, 242,246, 251,

259, 263,266

Bethpage, NY: 184, 188, 192, 200,
205,209, 213, 218, 222

Beverly Hills, CA: 191

Binghamton, NY: 217,221

Bionetics Corp.: 224

Birmingham, AL: 186, 190, 194, 213
Black Americans: (See also

Minorities; Personnel) 65, 98, 99,

101, 100, 101, 102, 103

Blacksburg, VA: 234, 237, 241,244,

249, 253, 257, 261,265

Bloomington, IN: 229, 233, 238,241,

245,250, 255, 259

Blount Brothers Corp.: 213,218, 224
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