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Division organization of 1954, initially responsible for development of a
single ballistic missile system, into the substantially larger complex of
1961, which was actively engaged i developing and activating missile and
S8pace systems. ' The chief concern thereafter is the transition of the Ajr
Force Ballistic Missile Division into two entities, the Ballistic Systems
Division and the Space Systems Division. ) ’

Public reaction to the first Soviet Sputniks in late 1957, and pProliferated into
a series of varied, heterogenous Programs. Despite the Presence of diver.
gent objectives which led the Air Force at one point to describe itg 8pace

command tenaciously continyed its attempts to acquire the facilities, special-
ized manpower, and Program stability essential to the creation of a militarily
useful competence for Operations outside the earth's atmospheric envelope.

Documentary Bources for this brief study were the files of the Space
Systems Division historical and program offices, and project files located

at Air Force headquarters in Washington, D. C. The in.fluences, trends, ..

and mission assignments associated with concern for an Air Force "space
identity" were, of course, far more extensive and complex than those brought
forward in this historical summary. For these ommissions and even less

excusable faults of construction and composition the author accepts full respon-
sibility, '

R. F. p. ‘
February 1963
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ARDC General Order Nr. 42 provides for "Reorganization
of Headquarters ARDC and Establishment of the Western
Development Division, » effective ] July 1954, duty station
at Inglewood, California. :

Power unit in reconnaissance satellites. The Atomic Energy
Commission (AEC) begins to develop subsystems for nuclear
auxiliary power to meet the need,

Western Development Division (WDD) is reorgh.’niz_ed to
include a deputy commander for plans.

ARDC transfers respenaiblity for management of Weapon
System 117L from Wright Air Development Center to WDD.

Preliminary development plan covering a scientific satellite
version of the 1171, System is published; WDD emphasizes

system, Proposing a military reconnaissance satellite pro-
8ram which would be fully operationa] by J uly-September
1963. -

ARDC submits to Air Force headquarters a Proposal for

development of a family of ballistic, orbital and lunar research
and test vehicles, '

Air Force headquarters approves 1171, development plan.

ARDC issues System Requirement 143 for 5 determination
of the feaeibility of weapon Systems to combat hostile

satellites,



Oct 3

1957 Jun1

Jul

Oct 4

Nov 1

1958 Jan 6

29

Feb 3

12

27
28

Mar 3

' -

WDD recommends expansion of the division's mission to
include additional space projects.

Western Development Division is redesignated Air Force
Ballistic Missile Division (AFBMD).

AFBMD and AEC establish a joint committee to insure

compatibility of nuclear power source and 117L satellite
vehicles. :

Sputnik I

Secrétary of Defense (OSD) approves "in principle" accel-
eration of the 117L program.

Lockheed proﬁoses to accelerate the 1171, program by ueihg
Thor boosters and 117L (Agena) upper stages.

AFBMD issues a contract to Lockheed covering Thor-boosted
test vehicles in the basic 117L configuration.

President D. D. Eisenhower directs the highest and equal
national priority be accorded development of the interconti-
nental and intermediate-range ballistic missiles (ICBM,
IRBM) and the 117L military satellite system.

Air Force headquarters reveals tentative plans to use Thor

boosters to orbit instrumented satellites in support of the .
117L program.

DOD Directive 5105.15 activates the Advanced Research
Projects Agency (ARPA) with authority to assume responsi-
bility for all Department of Defense (DOD) space programs
during research and development phase.

AFBMD establishes a deputy commander for Military Space
Systems. .

ARPA assumes direction of the 117L program.

ARPA states its awareness of Air Force interest in develop-
ing a manned space flight capability,

OSD approves acceleration of the 117L program, including
the launch of test vehicles using the Thor booster

ARDC commander requests AFBMD assistance in pPreparing
a dgvelopment plan for a manned satellite test system.



31

Apr 7

May 13

.25

22

28
28

Jun 18

Jul
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19

30

11

29

BMD is instructed to Prepare a development Plan for a
ilitary space 8ystem program leading to 5 Mmanned flight
to the moon ang return, ' B

AFBMD Publigsheg a "Lunar Probe Program Development

Plan" for a Beries of three moon flights scheduled in the fall
» 8.

AFBMD Prepares a "Usafy Manned Military Space Systems
Development Plan, * the first of seven such plang Prepared
during 1958,

AFBMD Service Building (Bldg 11) housing cafeteria, dispen-

8ary and club, ig Opened.

Bibmedical €Xperiments are added as a Secondary objective
L

in from three to five of the Planned Thoy ~boosted 117
flights.

ARPA gives the hame "Sentry” to the 1171, Program.,

AFBMD begins to identify Positions and Tecruit personne] for
& space program, :

GOR 140 e-'tabli-hel an Air Force Tequirement for 5 satellite
tracking and control system and a satellite defenge system.

ARPA advises AFBMD that the.OSD hag Assigned full respon-

" aibility for management of the 1171, development Program to
ARPA. = '

AFBMD begins Preliminary arrangements to establish a
Sspecial military unjt equipped with C.] 19T aircraft and trained
for aerial Tecovery of 1171, data capsuleg returned from orbit,

Start of Geneva negotiations op di-continuing nuélear testing,
ARPA Tequests Air Force headquarters to direct ARDC to
Prepare an abbreviateq development pPlan for a COmmunicationg

National -Aeronautics and Space Act Creates Natidnal-Aeronau-
tics and Space Council ang Nationa] Aeronautjcg and Space
.Adminiltration (NASA),




_

Aug 1  6593rd Test Squadron (Special) organizes at Hickam AFB,
Hawaii.

3  Total number of Thor-117L vehicles on order is extended
from 10 to 19. '

.17 The first Able-1 lunar probe vehicle is launched from the

Atlantic Missile Range (AMR). The Thor booster exploded
74 seconds after launch. A :

26 Commander ARDC informs the Air Force Vice Chief of Staff,
General C. E. LeMay, that because of increased Air Force
interest in military space Programs he had instructed AFBMD
to establish and man an organizational element for 8pace
systems development.

Sep 10 ARPA separates Midas, the infrared attack alarm system,
from the 117L program. ‘

Oct 11 A second lunar probe, Pioneer I, is launched from AMR.
Although the payload did not reach escape velocity it set a
new altitude record of 71,700 statute miles. '

22 ARPA informs the Air Force of its plans to develop a satellite

communications system. The Army is to develop the communi-

cations payload and the Air Force the booster and satellite
vehicle. ’

Nov 12 AFBMD is assigned responsibility to furnish the vehicle -
: portion of the 24 hour communications satellite program. .

17 ARPA orders design and construction of the first 117L launch
complex at Point Arguello.

Dec 4 ARPA directs Thor - Sentry launches be mahaged as a separate
program called Discoverer. 4

9 NASA requests AFBMD to procure, modify and launch nine
Atlas Series D missiles for manned "Project Mercury"
program. :

18  ARDC completes an abbreviated development plan for a Hyper-
Environment Test (Blue Scout) System, Nr. 609A.

1959 Jan 28 ARDC assigns management of System 609A, "Blue Scout" test
rocket, to AFBMD. :

30 AFBMD issues a Midas Program plan calling for an accelera-
- ted full-scalg system development effort.



Feb 5

20

Mar 6

Apr 6
25

May 22

Jun 1

Jul 1

Aug 6
10

25
Sep 9
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ment of a solid propellant multi-stage Blue Scout vehicle to
perform a wide Tange of space assignments,

AFBMD comp]etes Preparation of development Plans for
Transit and Tiros satellite systems.

General C. E, LeMay, Vice Chjef of Staff, gtates that both a
24 -hour equatorial satellite and polar Satellite system are
e€ssential to Air Force Communicationg, : ‘

General, relieved ag Comrnander AFBM]). and assigned ag
¢ommander ARDC, Brigadier General O, ;. Ritland is
MD.,

6594th Data Processing Squadron. Lowry AFB, and 6596th
Instrumentation Squadron, Vandenberg AFB, are established
by ARDC and assigned to the 6594th Test Wing,

President approves a high Priority Samog Program encom.

" Passing high resolution photography. recovery, and ferret

readout to be managed "with the direction that the Air Force

has used on occasion, with great success, for Programs of
over-riding Priority, »



Sep

Oct

Nov 1 -

17

18

21

p

16

16

17

Dec 21

1960 Jan

23

"-

Transit 1A, navigation satellite, is launched from the
Atlantic Missile Range. The payload failed to achieve orbit.

‘evaluation of technical and operational factors associated with

the detection and location of all high altitude nuclear explosions.

OSD assigns all responsibility for developing and la.unchxng all
military space boosters and associated systems integration
to the Air Force.

6594th Instrumentation Squadron is organized at Grenier

Field, Manchester, N. H., and assigned to the 6594th Test
Wing. : :

6594th Data Processing Squadron, Lowry AFB, is redesignated
the 4999th Data Processing Squadron and moved to Offutt AFB
without change in parent organization.

AFBMD issues an abbreviated Vela Hotel development plan
for detection and location of nuclear detonations in space.

ARDC organizes 6594th Recovery Control Group, Hickam ,
AFB, Hawaii, and the 6593rd Instrumentation Squadron, .
Wheeler AFB, Hawaii. The 6593rd Test Squadron (Special)
is assigned to the 6594th Recovery Control Group.

6592nd Support Group is organized and assigned to AFBMD
and the 6592nd USAF Dispensary is assigned to the 6592nd
Support Group. 6594th Test Wing, Palo Alto, is reassigned
from ARDC to AFBMD. :

Discoverer, Samos and Midas programs are approved for
transfer from ARPA to Air Force management.

6555th Test Wing (Development) is organized at Air Force
Missile Test Center and assigned to AFBMD.

A Ramo -Wooldridge study proposes a satellite based random

barrage system as a defense against intercontinental range
missiles.

Aerojet-General Corporation completes development of the
Able -Star, a new second stage compatible with Atlas and Thor

boosters.

X111



29

Mar 1]

Apr 1

13

21

May 24

27

Jun 22

Jul 1

The three-phaged satellite COommunications PTogram is can-
celled in favor of single Advent 24-hour microwavq satellite

A Tiros three stage Thor-Able with a camera equipped
Satellite ig Successfully launched from the Atlantic Missile

ge. The experiment demonstrated feasibility of long Tange
weather forecasting by satellite,

Transit 1B, gecond in a series of navigational satellite vehicles
Sponsored by ARPA, ig launched from the Atlantic Mig sile
Range and Successfully placed in orbit.

Midas II is launcheq from the Atlantic Missile Range into an
08t perfect circular orbit, Malfunctions in a Payload
subsystem prevented collection of ugefy) infrared data.

AFBMD publishes an abbreviated development phn for a
nuclear system orbital flight test Program,

A Transit I1a vehicle (Thor Able -Star) Successfully places a
Transit navigation satellite and a Smaller parasitic radiation
measuring satellite, called Greb, into orbit, using an Able-Star -

NASA's Scout | (basically',the_ 8ame vehicle as the Air Force's

Blue Scout), carrying vehicle inatrumentation. is Successfully
launched on a ballistic trajectory, ' '

The government chartered non-profit Aerospace Corporation
begins replacing Space .Technology, Laboratories in furn.i-hing



Aug 10

12

18

26
26

Sep 6-9

15

Zl1

Oct 14

40

31

Nov 30

Discoverer XII is launched from Vandenberg AFB, orbited,
and successfully recovered on 11 August after 17 passes.
This was the first recovery of an orbiting payload from outer
space. :

An Office of Vice Commander for Satellite Systems is estab-
lished at AFBMD for management of the Samos pProject.

Discoverer XIV is launched from Vandenberg AFB. After

Discoverer Program is increased to a total of 41 launches.

The Air Force Ballistic Missile and Space Committee is
briefed on AFBMD facility requirements and possible alternate

Twelve scientists from the President's Science Advisory
Committee, chaired by Dr. W. K. H. Panofsky, review the
Midas program and report that, in their view, the Midas -
concept is sound and its development should continue.

The Secretary of Defense directs transfer of administrative

and technical responsibility for the Advent Program to the
Army. :

The first Air Force Blue Scout rocket is successfully launched
from the Atlantic Missile Range.

The 'Secretary of the Air Force establishes a Directorate of
the Samos Project (SAFSP) at AFBMD. The new directorate
is responsible to and reports directly to the Secretary on.

Samos project managemen: and is a field extension of his .
office.

6565th Test Wing is organized at Vandenberyg AFB and assigned .
to AFBMD. :

Air Force headquarters announces a move of the Ballistic.
Missile Center from Los Angeles to Norton AFB, California,

on an orderly timed basis extending from November 1960 to
late 1961. :

A Transit 3A vehicle launched from the Atlantic Missile .
Range is destroyed after 152 seconds of flight.

) | | SSEH-40
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1961 Jan 9

Mar

Apr ]

May 1

13

25

Jun 3
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20

osb assigns the Air Force exclusive responsibility for the
dev

elopment of military Space systems and vehicles, ang
launching Operations.

Effective date for eatablishing Air Force Systems COm.mand,
Deputy Commander for Aerospace Systems, (DCAS), Space
Systems Division (SSD), and Ballistic Systems Divisjon (BSD).

tion is a nationga] #pace objective and that NASA would condyct
the program,

Aerojet-Gexieral single -8egment, 100-inch diameter solid
Propellant motoy delivers 450,000 pounds of thrust for 45
seconds, : :

Air Staff to Prepare a solid booster Program to satisfy the
Tequirements of the Air Force and NASA .

ARPA furnishes additiona] funds to support the first foyur
Discoverer-Vela Hotel Piggyback flights and to pay foq ,
technical assistance from the Aerospace Corporation’

-



Jul 5§ SSD creates a solid booster development program office.

12 Midas III (Atlas/Agena B) is launched into a polar orbit to
furnish data readout for five passes.

Sep 15 Director of Defense Research and Engineerjng (DDR&E)
asks the Air Force to study potential usefulness of Titan II
as a core for a standardized space launch vehicle (Titan III).

Oct 3 Because of delays in the Centaur program and Advent ‘manage -
ment difficulties, Air Force headquarters recommends can-
cellation of the Advent Program and the start of a new satellite
communications development effort.

13 DDRA&E authorizes the Air Force to begin early actions for _

development of the Titan III (modified Titan II with strap-on
solid boosters). . :

20  Air Force headquarters directs SSD to begin expedited actions
leading to Phase I of the Titan III program.

21 Midas IV is launched into an orbit which furnished payload
data for 34 passes before Power failure occurred. :

Nov 17 NASA, DOD, and the Air Force arrive at a mutual decision to
cancel 240-inch class golid rocket motor program but, at the
same time, continue state-of -the-art effort in large solid
rockets. ' :

18 DDR&E approves the start of Phase I of the Titan III pr-ogrém
"subject to availability of funds. *

30 The Ruina Committee, appointed to evaluate the Midas program,

reports that early operation of the Midas system would be
technically premature,

Dec 12 SsSD completes preliminary contractual arrangements for
. Phasg I development of the Titan III program.

1962 Feb SSD asks Douglas Aircraft to define performance and design
of a "Standard Thor", Model DSV -2C, with three strap-on.
solid propellant motors (Thrust-Augmented-Thor: TAT). |

Mar The Air Force and AEC J oint Working Group schedule the
first ‘orbital flight of a nuclear Power unit during September
1963 . .

Apr 9 Midas V is launched into orbit.

-_ SSEH-40
’ . xvii



30 Space Teg:hnblogy Laboratories (STL) and §sp complete nego-

tiations of a definitive COst-plus-incentive -fee contract for
the Vela Hotel 8pacecraft,

May 3 De-igﬁated System Management Group approves the Titan In1
Proposed System Package Plan, _ "

23 The Secretary of Defense issues directives to the Army, Air

' requirement.

dun 1  SSD ang Aerospace Corporation complete a review of the
ballistic boost intercept concept of an anti-missile defenge
'weapon. They conclude that.current data was insufficient to
affirm or deny the Plan's technica] iea-ibﬂity. but that itg
economic feasibility was highly questionable.

Jun 25 The DDRE restates his view that Midas "mygt remain an
28 DDR&E suggests that the Ajir Force make several significant
- changes in the Titan I Program including use of a modified

Titan II guidance system, five Ssegment solid motors, and an
improved upper stage for 24 -hour orbit, . :

SSEH-40 ‘ T
xviii




»
’

CHAPTER 1

ESTABLISHMENT OF WESTERN DEVELOPMENT DIVISION

On 21 June 1954, Lieutenant General D. L. Putt, Air Force Deputy Chief
of Staff Development, directed the commander of the Air Research and’
Development Command to attain ". . . an operﬁtional long- range ballistic
missile at the earliest possible date." This was to be accomplished through
reorientation and acceleration of an Atlas program revitalized with the high-
est priority of any program conducted by the Air Force. Putt further
instructed the development command to "establish a field office on the west

coast with a General Officer in command having authority and control over
all aspects of the prograrn."_l

It was, without question, an assignment of some magnitude. The task
was to include not only hardware development but a much wider mission:
". .. development of a complete weapon system including ground support and
the development of recommended operational logistic and personnel conc‘iepts."
It was with this assignment that Brigadier General B. A. Schriever, formerly
assistant for development planning, deputy chief of staff development gt_tétr(,
Force headquarters, arrived at Inglewood, California, during early ‘1'119‘.1 954,

with a small and highly competent staff to get the program going. 2 %

From the very beginning of the new commanci. unusual departures in
normal Air Force .organization and procedures were apparent. On 29 July
1954, Lieutenant General Thomas §. Power, then head of the Air Research
and Development Command, informed Schriever that, "In your assignment
as Assistant to me you will occupy the status of a Deputy Commander for all

matters pertaining to Project Atlas." Elsewhere in the letter, Schriever was

The first facility occupied by the newly named Western Development

Division was the premises of a Parochial school at 409 East Manchester
Boulevard in downtown Inglewood. :

1




advised fhat. "In the accomplishme.nt of your mission you will be responsible
and accountable directly to me. . Under my Policies and such dngtruction ag I
may issue from time to time, you are authorized to issue orders direct to
ARDC Commands in the name of the Commander, ARDC, . . » In a fina)
clarification General Power added, "The Western Development Division ig
not a staff agency of the Headquarters ARDC but is an operating location of
the Headquarters as defined-in AFR 2-.27.03 '

before. In 1951, then Colone] Schriever, on the staff of the Deputy Chief of
Staff, Development at headquarters Ajr Force, had Prepared a study entitled

of other forward looking officers it broke new ground in suggesting--in the
context of the 195] Air Force--a unified development ‘effort which would have

assure rapid, adequate, and suitably balanced congideration of the interests
of each element invoh"ed--technical, operational-procure,ment-funding--in
'developing a weapon system, Management was to be ", |, | continuously
effective during development, pi'ocurement, test and operational use." Itwag

cisely defined in the weapon system acquisition Process as a ", , , shortening
of lead time from weapon concept to operational #vailability ‘.(lead time wag
becomihg gz;eater as systems increased in complexity) by conducting all
critical elements of the development, test, and Procurement procesg simul.
taneously.*5 In any event, the application of thig Principle became one of the




Increasing impetus for strong new direction in this-undert#king was
furnished, not surprisingly, by groups of scientists enlisted by the Air Force
to provide advisory guidance on its weapons development programs. As far
back as December 1952, an ad hoc committee of the Air Force Scientific

Advisory Board had reviewed the Atlas program, then a glacial Project
-1593 under the prime contractor direction of Convair.* The comfnittee

. vigorously recommended development of an intercontinental ballistic missile

designed to carry an atomic warhead, 6 Additional recommendations contained
proposals for drastic changes leading to a completely re-oriented Program to
assure its suécessful early development. Sometime later, the Armed Forces
Policy Council established a Department of Defense Study Group on Guided
Missiles to evaluate various missile programs of the military def)artments.

_ The group's report contained the important recommendation ". . . that inter-
continental ballistic missiles could best be evaluated by a special group of the
nation's leading scientists."? | ' |

Thus was established in October 1953 the Air Force Strategic Missiles
Evaluation Committee -- more frequently called the "Teapot" or Von. Neumann
Committee -- under the chairmanship of Professor John Von Neumann,
Institute of Advanced Stud&. Princeton University. ** Thig group proposed
far reaching changes in the Atlas program to assure its rapid development.

In’ addition to promp.t revision of Atlas military specifications in the light of
new thermonuclear Awarhead technology a bold new management entity was
proposed to direct the entire program, including the Convair effort. Addition-
ally, the committee contended that, "The nature of the task for the new agency
requires that over-all technical direction be in the hands of an unusually

The committee was composed of C. B. Millikan (chairman), H.W. Bode,
M.V. Clauser, C.S. Draper, G. B. Kistia.kowsky, G.F. Metcalf,

H.J. Stewart, and M. J. Zucrow.

** In addition to the chairman the committes included Clark B. Millikan,
Charles C. Lauritsen, Louis G. Dunn, Hendrik W. Bode, AllenE. Pucket,
George B. Kistiakowsky, J. B. Wiesner, Lawrence Hyland, Simon Ramo

and Dean Wooldridge.

3




Competent group of scientists and engineers ca.pable‘ of making systems

analyses, supervising the regearch phases, and completely controlling the
experimental and hardware phases of the program."8. -

ment and one of the chief Proponents of a new Program for dévelopment of
long range ballistic missiles, felt that . . . the ICBM program should be

of all aspects of the development Program, even to the systems engineering
-and technical direction effort, which was contractually assigned to Ramo-
Wooldridge Corporation, a newly created scientiﬁc-éngineerihg research
firm of particular competence. Moreover, as the Program advanced jt
~ received the strongest support from higher managerial levels of the Air Force
and Department of Defense. On 8 September 1955, the Atlas program was
assigned the highest national priority. A little more than a week later, on
17 September, the Secretary of Defense directed the Secretary of the Aix

Force to, "Progecute within hig assigned responsibilities the ICBM research

of a special study committee to work out a genuinely streamlined management
system. The group brought forward.a "Gillette Commit;ee Plan® Proposing

. SSEH-40 ' -
4 .




drastic short cuts in normal Air Force administration of its development
programs. Approval by Secretary of the Air Force Donald A Quarles fol-
lowed on 21 October 1955, The Secretary of Defense acted with equal speed
on 8 November stating that he ". . . approved new management procedures

designed to achieve maximum acceleration. . . " of long range ballistic missile
programs. 11 ‘

The crux of the new management procedures involved creation of two
ballistic missile committees at Air Force and Department of Defense level.
Both committees were composed of Assistant Secretaries, one chaired by the
Secretary of the Air Force and the other by the Deputy Secretary of Defense
(later the Department of Defense Director of Guided Missiles). The two
committees were to weigh and approve, in turn, major ballistic missile
developme_nt actions. Western Development Division (later re-named Air
Force Ballistic Missile Division) was to prepare for their periodic review
complete development plans containing funding and facilities requirements
for step by step progress to an operational system. When the submitted
programs received the approval of the two committees it became the respon-
sibility of General Schriever's development division to carry them out. In
the words of a subsequent reviewer, ". .. the requirement for rapid decisions
which was implicit in the concurrency approach was now provided for, and
all elements necess;ary for the effective functioning of the unique management

complex were present."12 [t wag perhaps the best management structure for
its mission ever developed by the Air Force.

5
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CHAPTER 2
 MISSION AND PROGRAMS

Western Development Division (after June 1957, Air Force Ballistic'.
Missile Division) rapidly augmented the dimensions of its operations to include
development of additional Ba.llistic missile weapon systems and initial efforts
in the new arena of military space systems. '

Briefly, these major development programs included the addition of -
Titan, a more advapced intercontinental ballistic missile, an intermediate ‘
range Thor ballistic missile and, most significant in terms of planning and
expended resources, development of a balligtic missile initial operational
capability. At about the same time (October 1955) the division acquired -
responsibility for developing a reconnaissance satellite system, designated
Weapon System 117L, which had earlier been assigned to Wright Field.
Because of Department of Defense hostility to the space flight thesis, rela-
tively little progress was recorded in the 117L program until Sputnik I, in -
October 1957, forced a complete revision of national space policies. Finally,
in February 1958, the division started one of its most important projects,
development of an advanced "second generation" solid'propellantvintercolnti-
nental ballistic missile.

These varied increments and outgrowths from each were to create, by
January 1962, a development program of truly monumental proportions. ¥
The division mission, until 1 April 1961 when the Air Force Ballistic Migsile
Division was divided to create the Ballistic Systems Division and the Space

Aptly illustrated by a statistical study conducted February 1960. At that
time the division was allocated $2.6 billion of total Air Force fiscal year
1960 budget of $18.5 billion. The divigion, on the other hand, retained -
only 0.3 percent of the total Air Force manpower of 833,000, This com-
Parison would also generally hold true for fiscal years 1961 and 1962.

- SSEH-40
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Systems Division, wag to “Plan, program, budget for and manage the _
development of all ballistic missiles, military space systems, space projects
and other specifically directed programs.”l

The mission of the space division after April 1962 was not greatly dif- _
ferent although it was poaiibly phrased in more formal terms and, of course,
excluded any reference to balligtic missiles. It was to *. . . plan, Program,
develop, and manage spﬁce projects and systems, make timely delivery of
complete operable space systems to user orga.nizations; Provide a éonﬁmmus'
assessment of the effectiveness of weapon systems concepts and develop- .
ments. . . " and conduct applied research to insure the utmost advance in new
techniques and engineerihg; and finally, *, , . collaborate with other AFSC
development‘agencies, other services, the DOD, and civilian agencies in
furnishing payload services, booster, launching, and on-orbit control
services in the attainment of national space objectives."2

division was transferred to the Air Materiel Command., Similarly, by
mid-1962, the SM-~65 Atlag was for practical Puzposes a completely installed
~and operational system. TitanI and IO, successful development completed
for the former and underway for the latter, were destined soon to fulfil] g
vital strategic role. in the nation's defenge. Finally, the solid propellant

Minuteman, embodying radically new technology, was moving rapidly toward
-operational statug. 3 '

After 1955. and Particularly affer Oétober 1957, the planning and

management of space programs occupied, in division activities, an increas-
ingly significant role. With interest and emphasis on space systems



To be sure, the Air Force Ballistic Missile Division had been concerned
with military space programs since 1955 * and unquestiqnably had greater
competence in that area than any other American organization. Hence, in
January 1958, in response to the general urgency of the time, it was logical
to accelerate Weapon System 117L (also called "Sentry® the Advanced
Reconnaissance System, or more simply, military space system). Among
the acceleration Proposals was one involving the use of a Thor booster instead
of the originally planned Atlas for 10 early satellite launches. 4 '

Throughout 1958, despite the desire to get the space effort rolling at
a faster pace, or ﬁerhaps because of it, several administrative changes
were introduced into the military satellite undertaking. The most significant
of these occurred on 30 June 1958 when the newly created Advanced Research
Projects Agency (established to conduct space research and to Prevent its
duplicatory proliferation) assumed responsibility for the advanced reconnais-
sance satellite program. As matters were arranged, funding and basic
policy decisions affecting the program were made in Washington and day'f
to-day technical management of the system was retained by the division, 3

From 30 June ‘until 4 December 1958 the Advanced Research and
Projects Agénc'y allocated funds for Thor boosters and Lockheed second
“ stages needed to get the program underway as rapidly as possible. (The.
money had mostly been transferred from the Air Force.) In the meantime,
a study effort carried on by the agency resulted in a decision to divide the
military satellite system into separate development projects. As these

adjustments were made, Primarily to ease Budgetary difficulties, the Tﬁor

* The Air Force had been thinking about exploiting "space" for intelligence
uses since 1946. Technical development had moved forward so that in
1953 Rand Corporation recommended development of a Satellite Intelli-
gence System. In the spring of 1955 the Air Force solicited design -
proposals from selected contractors. In October 1955 Western

Technology was awarded a contract for research and development of the
orbital attitude control equipment. Thus the Air Force and the diviaipn

pgfssr:sled well laid ground work for the beginning of a strong space
effort. ' :
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booster phase of the program became an indepenatienst Project ultimately '
identified as Discoverer, The infrared reconnaissance Phase of the program .
became a separate misaile defense alarm system (Midas). Nonetheleu,
Sentry, later renamed Samos, remained the backbone of the future reconnais-
sance satellite system. 6

servic‘es'most of the space Projects it had taken from them a year before.
On 17 November 1959, full development re-ponuibﬂity for Discoverer, |
Midas and Samos was officially returned to the Ajr Research and Develop-
ment Command and the Air Force Ballistic Missile Division, Samos was

Notwithstanding' these varied changes, the development of upper
stage and satellite vehicles proceeded with remarkable success. The second- -
stage vehicles weAre those de signed and produced by Lockheed Aircraft
Company, Aei'ojet-General and Allegany Ballistic Laboratory and ultimately
included such excellent Performers as the Agena, ,Able-Star, Able ang ABL
248. Except for the Agena, developed in the WS 117L program, the second
stage vehicles were derived from modified upper stages of the earlier and
lamentably unreliable Vanguard rocket; these, in turn, were based on the
still earlier Aerobee rocket. This Parentage was rather attenuated, however,

?

could be made compatible with both Thor and Atlas boosters. As develop-
ment continued more sophisticated designs, characteriitic of the Lockheed
Agena and Aerojet-General's Able-Star, were mmde susceptible to ground
directed orbital adjustment and contral. In any event the division was

g -
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The Air Force naturally looked to the first upper stage satellite designed
by Lockheed for the 117L weapon system to carry the major load imposed
by new programs. A" space-rated" development of the Bell-Hustler rocket
engine, an interesting and highly useful by-product of another Air Force- _
development program,* was basic to the versatility of the vehicle. Although -
originally designed for use with an Atlas booster, it was successfully adapted
to the less powerful Thor. This variation in design permited early intro-
duction of low orbit instrumented Agena satellite flights--the famed
Discoverer series--essential to the conduct of more advanced militariy'
space programs. Modifications subsequent to Agena's first use significantly

improved its value by doubling propellant capacity and adding in-flight
guidance and attitude control. 9

Apart from the Agena upper stage-satellite combination the division |
directed the development of two other second stage competitors that proved
to be particularly useful in highly specialized applications. These were
Aerojet-General's Able-Star and Able. The former, developed as an upper
stage vehicle compatible with Thor, and Atlas boosters, contained a sopﬁisti-
cated propulsion system providing high performance, automatic starting,
re-starting, shutdown, and coast on command with complete attitude control.
Able-Star, operational in January 1960, was désigned for a series of Transit
(navigational aid experimentation) and Courier (communications data) orbital
flights. The Able,.basically a modification of an upper stage used on the
Vanguard rocket, possessed an excellent guidance capability during second
stage operation. It was designed for use on Transit, Tiros (weather data
collection) and Able series of orbital, re-entry and space probe flights. 10

Bell Aircraft developed the engine for use in the Air Force B-58 bomber
program. In 1957 it was decided to drop this idea but the Air Force
missile development division sensed its possibilities for use as a

second stage power source. Bell became a subcontractor to Lockheed
and continued engine development was assured.

11
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Allegany Ballistics Laboratory also designed and developed the ABL 248
UPper stage, based on the most advanced solid propellant engine of its size
then available (1 958). This engine was a solid Propellant unit adapted from
an existing design. * Used as a third and fourth -taje. it furnished excellent
Performance for Able-1, Able-3 and Able-4 series of space flights, 11

Discoverer
M

" The Air Force thus armed hastened into the space arena with missiles
turned boosters and upper stages developed or available. And among its
first actions was to introduce the Discoverer series of orbital flights which
was to séore as the most dramatic of sustained United States space efforts.

The basic purpose of the Program was to achieve through the use of a
relatively economical vehicle, development of operational tiechniquea and
acquisition of vital knowledge of the Space environment. Therefore the

Another by-product of the Vanguard project it was developed, 'beginning .
in 1955, as a third stage solid propellant engine. Development contracts
were awarded to the Allegany Ballistics Laboratory and the Grand
Central Rocket Company, Redlands, California, Engine development
‘'Was completed in August 1958 at about the same time the Ajr Force

Wwas to put them into use in its Able lunar probes pro ram. The engine
was by general concensus of the time the ﬁgheat ger orming quali?i‘;d

solid propellant rocket the nation possessed, :

SSEH-40 -
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followed a series of 11 launches which resulted in seven satellites achieving
orbit but which for one reason or another failed to end in the physical
recovery of a data capsule. Either the attitude or the timing of the capsule
Tecovery process proved incorrect in several instances, while faulty
Parachute déployment caused the re-entry body to go directly to the bottom
of the Pacific in other trials. Twice the test series was halted for program
overhaul. Finally, on 10 August 1959, months of intensive engineering
research paid off. Discoverer XIII attained orbit successfully; the capsule
was ejected on the 17th orbit and recovered in the water. The next launch
on 18 August was completely successful, culinina.ting in the first air recovery
of the data capsule. Thereafter the program recorded an ever increasing
ratio of orbital flights, successful data collection, and air recoveries. By
30 June 1962, 33 of the 45 Discoverer vehicles launcl_led had attained orbit
(two of the launches involved non-recoverable operations) and 17 satellites'
had been recovered. Of these, 13 were recovered in the air and 4 were
retrieved in the water. Moreover, ascendancy of program objectives -

resulted in approval for 18 more Discoverer flights through 1962 and 1963, 13

Continuation of the orbital pProgram offered wide i'anging opportunity
for bold space experimentation and research by various agencies of the
government. Among these experimenters and experiments were the Afmy
E)orps of Engineers which sent aloft a satellite-borne transponder to measure
unkpown distances by means of triangulation from two know points; the
School of Aviation Medicine, which sent living tissue into orbit; measure-
ments of several types of radiation encountered in space; a determination

of the frequency of micrometeorites wandering in space; and investigation
of the reaction of metals to a space environment. 14

Scientifically dramafic flight's also marked the Discoverer series.
Among these was Discoverer XVII, launched 12 November 19_60 to meaé.ure
ambient radiation which happily encountered and dutifully repofted extra-
ordinary quantities of radiation from a massive solar flare that occurred
shortly before launch. On 12 December 1961, a satellite containing Oscar I,

an orbiting amateur radio transmitter, sent a morse-code "Hi" to delighted

radio "hamsg" scattered around th

e world and at the same time returned vital
experimental data, 15 ‘

- SSEH-40
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Beyond the Discoverer Program, one of the paramount interests of the
Air Force was developing of an ea.rl;v warning uy-tein effective against
ballistic missiles, Lockheed, contractor for weapon system 117L had
Proposed as early as 1956 that infrared sensitivity be used as the basis of
a éwiftly responsive missile defense alarm system. If the idea proved
workable, satellites equipped with infrared "eyes" would signal the launch
of large rockets as 8oon as they left their launch Pads. The plan projected
accurately positioned polar orbiting satellites which would SwWeep over the
vast Sino-Soviet land mass and instantly report thejir findings to one of
three strategically located ground data stations. After initiaily‘ managing
the development as Subsy.atem G of WS 117L, the Air Force in December 1958
decided to conduct this pixa.se of the program as a Separate undertaking.

funding imposed a slow approach. In February 1959, the Advanced Research
Projects Agency submitted the Midas development Plan to the cold analysis of
the Director of Defense Research and Engineering. Scientific concensus

would have to survive the rigours of space for at least a year in an opera-
tional system. Obviously._ such components would take a little time to
develop. Nevertheless, although denied approval for total system acquisition,

Misgsile Range but, disappointingly, the heavily instrumented sétellite failed

to achieve orbit. However'. on 24 May 1960, the Ssecond Atlas-Agena A Midas
vehicle functioned with astonishing precision to enter the, "Most Perfect
circular orbit achieved by the United States.” Unhappily, however, trans-
mission of infrared data to a ground readout station was but bfiefly demon-
strated before a critical cdmponent fajlure. On the 13th Pass the vehicle

fell Permanently silent. Nev_ertheleu. the test produced enough information

SSEH-40 "1
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on Midas operation to support contentions that the system was feasible,
Another important aspect of the second flight was sustained stabilization of
the satellite in a correct nosedown orientation during the recorded orbits. 18

- Encouraged by the moderate success of the second Midag flight and,'_
in early September 1960, a favorable review of the project's basic scientific
and engineering concepts by the Panofsky panel of the ?reaident': Science
Advisory Committee, the division extended system development through 1960,
Discoverer XIX, launched 20 December 1960, carried Midas radiometric
equipment aloft to obtain background infrared radiation information. Although
the Agena satellite -ran into attitude difficultiei, useful information was
recorded for fouxr days. The high-altitude U-2 aircraft was also used during
the months from January to June 1961 to obtain background infrared data.
On 18 February 1961, Discoverer XXI orbited another radiometric Package
to obtain additional background infrared data. 19 -

Preparations were now advanced for the third full scale Midas flight.
On 14 September 1961, an Atlas- Agena B, the latter a2 more sophisticated,
controllable, high fuel capacity second stage vehicle than any heretofore
used in the program, soared from Point Arguello into a near circular 1,900
nautical mile orbit. Again, payload operation was short lived. Data was
transmitted for only five orbits and despite the advanced guidance device-s
aboard the satellite, it suffered from attitude instabilit_y after the first orbit.

A month later,' the Air Force tried again. On 24 October 1961 Midas IV
was launched from the Pacific Missile Range to enter a 2,000 nautical mile
orbit. This time the system worked much better. Although there were
symptoms of attitude instability, infrared data was transmitted for 50 orbits
before power exhaustion. The final flight of the first series occurred on"

9 April 1962 when Midas V was launched over the Pacific Missile Range to
enter a 1,500 to 1,800 nautical mile earthly circuit. Power failure stopped
data collection on the seventh pass, but the system collected background
infrared data of good quality. Thus the series of flights proved the basic
'techniéa.l feasibility of the system, although it was apparent that individﬁal
components would need substantial improvement if its life and reliability -
were to be significantly extended,

- SSEH-40
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These pProblems, n&with-tanding Air Force conviction that the concept
should move forward rapidly to system development, led the Director of
Defense Research angd Engineering to schedule a second critical review of
the whole Midas idea, A blue-ribbon scientific group to handle the agsign-
ment was organized under Dr. Jack Ruina of the Advanced Research Projects
Agency. The gist of the resulting study, completed at the end of November
1961, was a Tecommendation to develop a simplified, more reliable Midas

Trecommendations, the Air Force in late 196) was directed to orient the
Midas program to the revised approach. Accordingly, the Space Systems

system remained an important, if somewhat uncertain, element of the
mission of the Space Systems. Division.

Progress toward early $ystem acquisition. Thi, disappointing state of
affairg Persisted de spite the formal assignment of the highest national

was receiving major program emphasis at the time, included development
of certain subsystems (-uq:h 48 recovery) essential to Samos operation. By
January 1959, the Advanced Re search Projects Agency had redirected the

' Program to provide for acceleration of 3 Camera readout system, develop-
Mment of 2 recovery Program for high resolution.photography. and photo-
reconhaissance mapping and charting. In mid-1959, however." the defense
agency instructeq the missile division to defer work on key aspects of the



Séntry system until a general review of the entire program could be com-
| pleted. This situation persisted until September 1959, when the agency
authorized the division to move ahead with a combined readout- reéovery
program based on a fiscal year 1960 funding level of $148 million. Then
on 18 September the Secretary of Defense agreed to transfer Samos back to
the Air Force. The Air Force Ballistic Missile Divi_uioh immediately .
embarked on the Preparation of a new develo

ent plan which limited

unding and redefined objectives the pro

gram would move rapidly forward
to an operational system. 22 :

On 30 January 1960 the division published a revised Samos plan which
reflected the current emphasis on visual Teconnaissance--both photo
recovei-y and readout systems. Twenty-five launchings were Projected to
test ferret and visual, airborne and ground equipment. But the Plan, approved
by the Air Force Weapons Board and Air Force Ballistic Missile Committee,
faiied acceptance by the Director of Defense Research and Engineering.’
Dr. H. F. York approved the Plan "in principle” but directed additional
emphasis to visual recovery techniques, with visual readout and ferret .
readout following in Priority. Moreover, in April 1960 York urged the
Air Force to reduce its emphasis on "operational aspects" of Samos,
forget the "concurrency" approach, and concentrate on developing system
feasibility and increasing reliability, 23 |

Before the Samos Program could actually adopt such an approach,
international politics intervéned. U-2 flights over Russia were abruptly
terminated after the May 1960 "Powers Incidept, " inevitably centered
attention on alternate data gather'ing systems. Just 15 days after the
abortive 1 May U-2 flight, the Air Force Deputy Chief of Staff, Development
Lieutenant General R. C, Wilson, with approval from Air Force Under
Secretary J. V., Charyk, ordered the research and development command
to prepare a plan for early operational exploitation of Samos research and
development. Shortly thereafter, President Eisenhower told his Secretary
of Defense to re-evaluate Samos and brief the National Security Council on ,

. 17



by Charyk, John Ruble (Yorkr, deputy in the office of the Director of Defense
for Research and Engineering), anq Dr. G. B. Kistiakow-ky (the President's
scientific advisor), Concurrenﬂy. the Senate Appropriations Committee

characterized the Samos program

O 2299 ARy /]

an Air Force brigadier general with complete authority for financial anq
technical Management. The Parallel with the early Atlag Program was _ ,
apparent, Mqanwhile. improved financ_ial Tesources became available and on

Security Council review of the Samos development Plan, when the President
directed that the Program be conducteq under "very high Priority" anq

the Secretary of the Air Force. 2

Secretary of the Air Force, Samos Project (SAFSP) to Mmanage and direct the
Program, Bridadier General R. g, Greer, formerly Assistant Chief of Staff
for Guided Missiles, became director of the Samos Project Office located
together with Air Force Ballistic Missile Division headquarters in Los Angeles,
California, 27 o - '
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At this point of transition,ultimate Samos objectives were defined as
". .. resolution of Photographic images of low contrast objects from 20 feet
down to 1 foot on a side, on the ground from the operational altitude of ... .
300 miles . . . " Almost exclusive emphasis Was to be accorded photo recovery.
"In addition, a new-three-pad complex was to be constructed at Point Arguello.
Funding, as planned at that point, amounted to $160 million in fig
1960, 2

lattexf H

7.

Oné Séptembe'r the Office of the Secretary of Defense approved

the Air Force Samos development plan, On 15 September, the Secretary

of the Air Force was formally directed to assume direct responsibility for
the Samos Program. The Program manager, General Greer, ‘would report
directly to the Secretary of the Air Force. He, in turn, was to keep the
Director of Defense Research and Engineering fully informed on Progress. 29

By December 1960 it Was apparent that the Program was to be aresearch
and development effort rather than a Yconcurrent devel_opment-operationa.l"
Program along the lines of the 1955-1959 ballistic missile effort. As a

tation pProcedures. ' Alfhough the Samos Program office was associated with
the Air Force Ballistic Missile Division, and following the 1 April 1961
reorganization, the Space Systems Division, it remained an independent '
and tightly managed entity responsible to the air 8ecretariat rather than
the air staff. Op 15 December 1960 the Secreta.ry of the Air Force directed
* all major commands to originate no new internal or publjc information con-

cerning the Samos Program. Thereafter, Progress was marked by the
oblivion of silence.

Anti-Satellite Systems

The Air Force early demonstrated an intense interest in exploring
techniques to combat hostile satellites. On 28 August 1956 the Air Research
and Development Command issued System.ReQuirement 143, which became

) SSEH-40
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General D, 1,, Putt, Deputy Chief of Staff, Development, in.truct_:ed-the Air

studies. On ] May 1958 the research commang issued System Requirement -

1959, a Preliminary satellite interceptor and inspection development plan,
The Proposed system, named Saint, Projected a series. of launches of

when that had been achieved, and ag the last step, would the ‘fea.:ibility of
the complete system be,ademonatrated. 33 :

On 8 February 1960 the division issued a new Saint development plan
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and development i:rogra.m managed and funded by the Air Force. But there
were some conditions. It was his view that surveillance devices should not
be made inherent in early test versions and tlia.t nothing beyond co-orbital
experiments should be initially undertaken. Once again the division returned
to its calculations to Prepare another revised development Plan. By ] July

1960, the new Program scheduled the design, fabrication and launch of a
Prototype vehicle which would demonstrate satellite rendezvous and inspection,

the last of November, Radio Corporation of America had been selected‘as
the development contractor. At that point Pentagon officials diacretely.

from $12 million to 826 million. There was also mounting conviction within
the Air Force and the Department of Defense that the nation should acquire

As increasing attention was focused on the program, there appeared
inevitable divergent currents of opinion and direction, Concern that Program
costs were getting: out of hand collided with the viewpoint that the Program
must be thoroughl& developed, tested, and proved out in an operational
8ystem regardless of cost, Alternate technologies gained support; it would
be less expensive to develop a cross- course interceptor for launch into the
Path of a hostile satellite (the same Principle as the Nike-Zeus system).

SSEH-40
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To bring these various notions into proper focus Air Force Under-
secretary Charyk established, in early 1961, an ad hoc working group to
study the total Air Force 8pace program, 37 At the same time, ‘discussiong ,

Proposed, therefore, that the Air Force and the National Aeronautics ang
Space Administration work out a joint Program, Meanwhile, the program
continued to develop along the lines of the 1 July 1960 approved plan, although
increased costs and the non-appearance of additional money required stretch-
ing the schedule another four to gix months. This meant, in effect, that the
first launch would occur in July 1963 and the others would follow at approxi-
mately three month intervalg, 38

strictly scientific interests and military Tequirements, Early in 1962, the

Air Force Systems Review Board, in an effort to accelerate matters, ruled
- that the Saint Project was vital to the national and military interegt and

that the systems commang should Prepare an alternative funding plan to

accelerate development, One day later, op 23 March 1962, the Designated

which establighed a need for an early weapon system_capability == an opinion

the Air Force did not ghare. Nevertheleu. the Air Force was directed to
conduct the Saint Program as a limiteq research and development effort and

SSEH-40 - ‘
22 '



of subsystems and high reliability took Precedence over acquisition of a

complete system pPending redefinition of national str'ategic conaiderationa._4o

Launch Vehicles

As the tempo of military and scientific space activity increasged, there
was an accompanying demand for development of improved yet standardized
all-purpose space launch vehicles, The division, Particularly since 1959,

contradictory objectives Possibly lay in uge of solid propellant engines. Air

for demonstration of a one-million-pound-thrust solid motor with a 20-second
burning time. By April 1959 'Ae‘rvojet.-Genera.l had been tentatively selected
to conduct the Program. - But work reviews and i'edefinition of objectives
'postponed final contractual action until mid-1960, At that point the Ajr Force
decided to enlarge the effort by adding a separate segmented-motor research
program. By August 1960 both Aerojet-General and Grand Centra] Rocket
Wwere conducting research in large solid motors, Concurrently, United

- Technology Corporation, an unsuccessful bidder for the Air Force contract
which Aerbjet Won, was working on state~of-the-art developments for the
National Aeronautics and Space Administration, The ¢company was also
carrying on an internally funded Program to develop Buper-size solid motors, 4!

Separately from such activity, Space Technology Laboratories began and
Aerospace Corporation completed a broad examination of the Potential advan-

of this investigation Were first releaged early in 1961 under 5 "Phoenix Study"
title. The study emphasized the value of large’ solid motors for space launch

vehicle applications, 41
© SSEH-40
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Obviously, use of solid boosters to accelerate the United States space
effort to some degree of competitive equality with Soviet massive thrust
rockati appeared attractive. Moreover, it was a view supported by strong -
and sound technical progre'n. By early 1961 Aerojet had successfully fired
a 65-inch three Segmented solid motor which developed a thrust output of
400,000 pounds for 18 seconds, Thié event as well as additional evidence
supported Charyk's opinion, expressed to Air Force Secretary E. M. Zuckert
in early April 1961, that a large-solid motor with performance comparable
to that of the clustered-engine, liquid-fuel Saturn could be developéd earlier
than Saturn, and Probably at less cost. 43

Soviet space a.chlievement-. In the opinion of the Air Force this could be
most rapidly achieved by using first stage large~solid segmented rocket
motors topped :Coxygen-hydrogen' upper stages. In any event, the segmented -
rocket motor could lead to early successful achievement of 5 manned expedi-
tion to the moon. ’ ' -

On 8 May 1961, the Se‘cretary of Defense and the head of the National
Aeronautics and Space Administration, in a joint Memorandum of Understand- o
ing forwarded to the Vice President, Tecommended a nationa] Program leading '
to a manned lunar landing and return, It was agreed that dual ’appioache 8-~
liquid and solids--would be pPursued for the first or second stages of the
required launch vehicle, Parallel development was to be continued unti] the
superiority of one wag demonstrated. The defense department :a.nd the 8pace

preliminary plan of approach for development of large solid boosters, The
division concluded that Segmented rocket motors ". .. may be irrapped around
2 liquid rocket engine second stage to keep overall vehicle height to desirable
limits, » 46 On 24 May, in Tesponse to a request from Charyk received the
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burning time and weight in the neighborhood of 750,000 Pounds. If develop-
ment were started immediately','vehicle flight tests could be schéduled in
1965 and manned flights by 1967, Total estimated costs, admittedly elastic
in view of Program vagueness,came to 939 million for development,
Production and test facilities. |

to submit booster Specifications to the Ajir Force. Chéryk .was also less
than hopeful that the management scheme contrived by the two organizations,
defined in a "White Paper" igsued 6 June 1961, would really work. Mean-
while, the Space Systems Division set up a system prégram office for the

approval. By that time, however, the Air Force and the National Aeronautics

Administration.admittedly unable to see eye to eye on certain aspects of the
Program, discontinued the plan for Parallel time schedules on solid rocket devel-
Opment. Insteadthe Air Force decided to move inthree directions,
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Second, it §vou1d develop a 156~inch ~’1'ocl€gt-gp _

" to static testing but not beyond unless there were crises in the liquid pre:
. "gram., "'Th'ird,' it would carry to the point of demonstration
'. ment of monolithic rockets in the- 240-300 inch category which would: be 1
on,;tl';e.:‘_;.i:e’ut site. These ideas were approved in g 17 Novémber 1961 agrae :
_;tifei,'xt,.hetween the dafenie'secretary and the head of the National ‘Aeréh;utxc. 13
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important aspects of what he 'designa.ted the Titan III system. The si:udy was

to include vehicle specifications, design analysis, and mission applications.

The Space Systems Division, assigned the task, was to submit its report by
6 October 1961, >3 '

The report was completed and forwarded on 4 October 1961. The
division, confident in the soundness of the proposal, stated that with immedi-
ate approval and adequate funds, first development flights could be scheduled
for the summer of 1963 and the first full solid booster-Titan flight for
January 1964, 54

Roughly two weeks later the space division was instructed to Proceed
with a program definition phase of Titan ITI development and to start planning
the Mmanagement structure of the Program. * The concept involved a * rugged-
ized" Titan II, an upper stage, and solid boostar engines 120 inches in diam-
eter by 176 inches long. Possessing an additional third stage, Titan I

would be able to loft to high trajectories Payloads varying in weight from
5,000 to 25,000 pounds. > . |

The division began evaluating possible contractors during November 1961.
During February and March 1962, study contracts were- awarded to Martin
‘Marietta Corpora.tion.‘ Aerojet-General Corporation, and Aerospace Corpora-
tion, By early May, division contract specialists were negotiating for
development of the solid boosters by United Téchnology’ Corporation. At
the same time, the first phase study effort was sufficiéntly well along to
Permit preparation of a development plan (Proposed System Package Plan)
which contained several inovations over the original proposal: more flight
tests, a four segmented solid booster, and production follow-on. The plan
was forwarded for approval of Air Force headquarters and the Director
of Defense of Research and Engineering. - There followed intensive program
analyses, additional development proposals and an attempt to define program

*

Phase I was stated to be the technical Periodto ". . define.the scope of
the program; identif Principal areas of technical work; complete the -
Preliminary design effort and establish development Principles and
objectives that will not change during the life of the program.
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ftixiding requirements, Finally, on 28 June 1962, the director of research
and engineering urged the Air Force to use a modified Titan IT guidance :
system in lieu of a new 8ystem, change the Upper stage to 22,000 pound thryst
unit, develop a solid five segment booster motor instead of the four segment
‘motor, and construct only a two Pad instead of a three pad launch facility

at the Atlantic Missile Range. mIn early July the Space division's Titan I
Program office began to introduce these changes into the development pro-
gram. Meanwhile, the Air Force was instructed to restrict development
work by United Technology Corporation tq a first phage conti'act study which
Was to extend from ] July to 15 August 1962, Thereafter it wag anticipated

early in March 1958 when the Secretary of Defense directed the Air Force
to accelerate the satellite test vehicle Program through the use of Thoy
boosters, This decision resulted in the first Production run of 10 Thor

Force Ballistic Missile Division to furnish two complete Thor Able ] (Thor
booster, secong stage Aer.ojet-Genera.l AJ10-101, and third stage ABL X248-9)

configuration vehicles for space launchinga. This order was amended on '
26 November 1958 to Provide for delivery of an additional eight Thor- Able
vehicles and, in thig case, two Atlas booster vehicles. Additiona] orders

followed for what became 2 series of Thor boosters and stages in the Beneral
Able 1 arrangement. '
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These procurement demands resulted, for all Practical purposes, in a
standard Thor booster. But there was a great deal of work and money
involved in fitting the booster which was still basically a Thor missile to
match various upper stage combinations and Payload variations. * By 1961
steps were taken to standardize production hardware. Model Thor DM-2],
a space booster, was Produced, with cleaned up wiring and Plumbing to fit
various upper stage combinations. By mid-year 1962 all Thor subsystems
were standardized except wiring. A plan to develop an electrical wiring .
system which would permit filug-:’ms in any combination desired from the
Agena, Able Star and Delta upper stage combinations was under study and
was a prospect for early adoption, 39 '

Beyond this effort another important step was taken to exploit the advan-
tages of solid propellant boosters. In February 1962 the Space Systems
Division asked Douélas Aircraft Company to specify the Performance and
design of a Thor booster (Model DSV-2C) with three solid Propellant rocket
motors strapped to its outside shell to furnish more thrust, Engineering-
study proposed three Thiokol Sergeant (XM-33) solid Propellant motors
installed around the Thor engine section and attached to its three main
thrust Bea.ms with only minor vehicle modification. These three additional
motors would add 163,500 pounds of thrust for 27 seconds after lift-off. Thrust
tail-off would continue for another 13 seconﬂs.- This arrangement would gi\.re
the Thor- Agena vehicle, for instance, an extra 500 pounds of. payload on a
300 mile circular orbit, 60,

The increase in cost for additional performance appeared to be the
small difference between a cost of $1.05 million for the launch of a Thor
booster and $1.40 million for the launch of a Thor-Sergeant.

Contractual actions for the improved standard space vehicle were

*

Thor- Agena second stage, used on Discoverer flights; Thor- Able second
stage (choice of three) and ABL X248-9 third stage, this vehicle was
called Thor-Delta or sometimes NASA-Delta, and was used on space
Penetration and orbital missions for Transit, Courier, Advent, Anna and
other government agency sponsored programs; and Thor-Able Star second
stage, also used on Transit, Anna, and other pProjects.

; SSEH-40
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by the close of June 1962. The firgt launch of the new model was initially
scheduled for November 1962, with nine more launches to take place
through 1963, 61 : |

Increasing emphasis on space standardization inevitably focused attention )
on Atlas booster Procurement. Ag demand continued to mount, the advantages

ably received at all management levels within the Air Force Systems
Command, Air Force headquarters, Nationa] Aeronautics and Space Adminjs-
tration, and the Department of Defense. Contract Provisions, including
radically new cost and reliability incentive Provisions, were settled by the
close of June, General Dynamics-Astronantica agreed to develop a standard
vehicle of impioved Performance and reliability that coulq be quickly con-
verted to various booster Purposes. The negotiated contract called for
préduction of 35 boosters at 3 cost of 878,000,000, 63 o

had expressged interest in obtaining an economical, versatile a.i:d highly
reliable space research vehicle ang had submitted such a Proposal to Ajr
Force_headquarters. By later staridards thé Performance Tequirements were
modest: to boost 3 Mmaximum payload of 200 pounds 8ome 200 miles into 8pace
or to function ag a ballistic missile Te-entry test vehicle, A sécond and
third phasge development wag pPlanned leading to higher Performance, orbital
experiments and Payloads of greater weight.

Air Force headquarters approved and directed Preparation of a develop-
ment plan. In early 1957 the Tesearch commang submitted a Plan for
development of an all purpose rocket test vehicle to Operate at altitudeg .
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‘between 100 and 320 miles. The plan successfully ran the gauntlet of the
Air Staff but was turned down by Richard E. Horner, then acting Assistant

Secretary of the Air Force (R and D). Apparently the secretary felt there ‘
‘was insufficient Justification for another rocket, atleast of the kind descijibed. 3

Another development Plan was prepared which sought to overcome the

| objections to the first. The project was designated as the Ballistic Research
and Test System, No. 609A, and the Plan for its development was submitted
18 December 1957. This Plan too was favorably received by key elements

National Advisory Committee for Aerona.utics,(NACA) Project. Within a
few weeks, conferences between the two agencies had strongly indicated
agreement on vehicle characteristics. The vehicle was to consist of a 40-
inch Aerojet-General first stage, an improved Sergeant second stage, and ,
Meteor third and fourth stages. As discussions continued NACA came to
favor a less complicated vehicle than the Air Force retjuired. It was
decided--by this time it was October 1958--that the National Aeronautics
and Space Administration (NASA, successor to NACA) would develpp the
vehicle it wanted and the Air Force would modify the vehicle as hecessary
to meet its requirements. |

Based on the agreement with the civilian agency, the Air Research and
development command drew up an abbreviated development plan for a Hyper
Environment Test System, No. 609A. The responsibility for working out
the plan was assigned to the Air Force Ballistic Missile Division and a
joint division- civilian team was organized to run what wag now called the
Blue Scout Project. In the spring of 1959 the National Aeronautics and Space
Administration signed a d'evelopment-production‘contract with Chance-Vought
to produce the basic Scout vehicle. In June 1959, the Air Force selected
the Ford Motor Company, Aeronutronics Division, to handle test, payload
and systems integration functions. In order to bring its Planning up to date,

SSEH-40
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This plan, submitted 18 May 1959, was'not forma.liy approved by Air Force
headquarters until September 1959,

for its use. The demand continued despite a Prolonged wait for adequate
deirelopment to support a flight schedule. Finally, on ) July 1960, the first
Scout was auccéufully launched from Wallops Island. Launches thereafter
were conducted, as facilities and mission made appropriate, from the
Atlantic Missile Range and later from Point Arguello, looking out over the
Pacific Missile Range, Thus was continued a series of test and experimental
flights vitally significant for the nation's military and civilian agencies. 68

Cbmmun.ications Satellites

obvious and useful satellite applications--communications. Long before
‘satellites freely roamed through outer space Rand Corporation suggested
the Possibility (February i947) of a 24-hour synchronous orbit satellite,
Several necessary developments and a decade later the Advanced Research
Projecta Agency, on 11 July 1958, directed the Air Research and Develop-

ment Command to Prepare an abbreviated developmant Plan for a communi-
cations satellite. 69 ' «

outlining a proposed system for satellite relay arrangement to be followed

by actual demonsfration.of a 24-hour satellite communications system. The
Air Force forwarded the development Plan together with an outline of itg
coﬁununicationneed»s to the Advanced Research Projects Agency. Before
acting on the plan, the latter agency established an ad hoc committee of
experts from the three services to advise on technical Possibilities, military.
applications, and funding. The group recommended and the Advance Research
FP'rojects Agehcy adopted a dual Plan which would result in an interim relay '
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satellite by 1962, ' The communications Payload would be develobed by the
Army Signal Corps and the booster and satellite vehicle by the Air Force.
A joint development Plan was to be prepared for issue in early December

| The program continued in the discussion-definition phase through early
1959. Divergent interests of the Army, Advanced Research Projects Agency,
and the Air Force proved difficult to compromise. In any event, on 20 .fa.nuary
1959, the Department of Defense agency issued orders to the Air Research
and Development Command and the Army which marked off their respective
roles in developing the delayed repeater interim and the 24-hour equatorial
satellite systems. Meanwhile, the Air Force continued its efforts toassure
a project developrpent that would meet its most urgent communications
needs,

On 22 May 1959 the Advanced Research Projects Agency directed
important changes in Project Planning. The plan was divided into three faarts:
Steer was to be a Stritegic Air Command polar satellite; Tackle would follow
as an electronica.lly advanced polar satellite; Decree would, hopefully, function
as a 24-hour global satellite on an equatorial orbit 22,000 miles in space,

The Army Signal Corps was to develop payloads and ground communications
for Tackle and Decree; Wright Air Development Center was to take care of
aircraft equipment for all three Projects and Steer Payload, and overall
technical direction was to remain in the hands of the Advanced Research
Projects Agency. '

A private contractor was to be selected to take care of system engineer-
ing. 7
For all practical purposes the Ballistic Missile Division managed
the Air Force portion of the project. On 9 June 1959, Space Technology
Laboratories was approved as the systems engineering contractor. Sub-
sequently the Missile and Space Vehicle Division of General Electric Company
was selected to work on the polar satellite system and Bendigz Aviation -

Corporation to deveiop the specialized communications equipment the Program

would require.?3 -
- SSEH-40
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order which in effect cancelled the three-pronged Program. Substituted wags
project Advent, a single 24-hour microwave communications satellite. The
Mmanagement structure for the new Program was not basically altered.
Although launches of polar orbiting satellites were contemplated in the
-revised program, frequent changes had virtually eliminated the Air Force's
much sought polar communication- system. On }]5 September 1960, the

defenge department transferred the administrative and technical responsibility |
for the Advent Project to the Army, 7 -

controversial Program on 26 May 1962, Abetting this decision was an
action by Defenge Secretary McNamara three days earlier, The
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Such a commission would have to be armed with radiation detection systems
to enforce the ban. Curiously, there was an absence of reliable data which
would define detection techniques either underground or in the upper atmos-

Here and there ‘committees of the nation's leading scientist were asked
to wrestle with the problem, . The Presidential special assistant for science
and technology, Dr. J. R. Killian, Jr,, conferred with Deputy Secretary of

Tesearch and development Program directed toward detection of nuclear -
explosion- -radiation effects. At the same time the Atomic Energy Commission

certain phases of the research effort. The entire Program was called

Project Vela. The high altitude i:haae of the program became, for reasons
not too apparent, Vela Hotel, ' '

On 2 September 1959, the Advanced Research Projects Agency became
manager of the Vela Project. About two weeks later the agency asked the

nuclear expolsions of one kiloton or larger in space. While this study was
continuing, the missile division, on 6 October 1959, issued an abbreviated
development plan covering the Vela Project. 78

years to determine the exact operation and lixnitatidns of a detection system,
In any event, the first task was to move ahead with a satellite-borne detection

Missile Division. Rather than authorizing an immediate start on system

development, however, the Advanced Research Projectstgency during the
first week of 1960 urged six more months of study of a satellite high altitude



detection system. Booster stages might be Thor, Atlas, Agena B or Able.
An idea then current was that it might become a multi-nation Program. At
the same time the division was to devise a concept for a unilateral American
‘'based satellite system.

@ representative from the Air Research and Development Command, Prepared
2 new Vela Hotel development plan, Similarly, a joint group was selected,
organized in the same fa:ahion, to supervise technical aspects of the ’program.
The latter group gave its attention to "low orbit" phase of Vela Hotel by
arranging for piggyback instrumentation flights aboard Discoverer satellites.
However, by mid-1961, information Was received from the Panofsky Panel

of the President's Science Advisory Committee that Vela Hotel must include
two high altitude (50,000 miles) Atlas-Agena satellites. The de@elopment

plan wags appropriately revised to meet the additional requirements_. 8

of electrons in space. Other launches oi a similar nature occurred on

17 September, 5 November, and 12 December 1961, By June 1962 plans for
high altitude orbita] Penetrations were well underway and modification of
Pad 13 for Vela Hotel launchings at the Atlantic Missile Range was in Prog-
ress,




biomedical expérin;ents. About two weeks later the Air Force Ballistic
Missile Division authorized Lockheed to develop through a subcontractor,

2 recoverable capsule to accommodate a biomedical Package. On ¢ May 1958,
Lockheed conti'acted with General Electric Company for development of a

life support system and a recoverable capsule, '

of the life support system. A second capsule wag launched on 25 June 1959
with four mice aboard. Although the capsule was not recovered, 600 seconds
of telemetry Treported the justiﬁably worried animals in 8ood condition,

was significa.ntly widened by Participation of the School of Aviation Medicine,
Air Force Special Weapons Center, and the Geophysics Research Directorate
in including biomedical Packages aboard Discoverer, Atlas E, and re-enfry
vehicle test flights. In some cases capsules containing live mijce and
biological tigsue wére safely recovered. |

missions. It was )¢ November 19¢] before a luckless and very small monkey
(half Pound) was launched aboard an Atlas E flight over the Atlantic Missile
Range. The missile wasg destroyed about 30 seconds after launch. Again on
19 December 1961 another monkey, equally fated, wag selected for a ride
aboard an Atlas E test missile, 4 highly personal record of the flight was
obtained by a means of a one channel transmitter surgically implanteq in

the monkey's body. He sent back good telemetry signals, but neither
capsule nor monkey wasg recovered.

During the course of these experiments the division forwarded to Air.‘
Force headquartera, as appropriate, Proposals for long range bioastronautic:s
research and development Programs, Following the suBmission- of one such
Plan on 16 May 1961, the division wag advised to integrate itsbioastronaﬁtica
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virtual Cessation, at least for the time, of the Bpace division's bioastronay.

task of conducting manned 8pace flights, By mid-March the Air Research
and Development Command had completed an abbreviateq plan outlining in
broad terms Program orientatjon and objectives, At the same time the

On 25 April the division brought forward a Plan-.the first of seven such
Plans prepared during 1958 - -which by its name, ”Man-In-Space -Soonest, "
revealed the emphasis and Purpose of the Program. The Ajr Force document
called for a series of Non-manned data -8athering explora.tory'orbita.l ﬂighfs
to determine the extent of the hazards and adjustments man would eXperience

orbital flight Capability, A rapidly reviged division plan, releasgd on 2 May,
envisioned a phased development of 2 manned orbital capabilit}‘" by using a
Thor booster with an Agena or Vanguard second stage. System reliability



on the tenth flight. .Immediately following the release of this plan the division
Wwas again instructed to revise the plan to in¢lude use of Atlas boosters and
Agena second stages. Several more changes were introduced into program
planning in subsequent months, changes that were reflected in a lengthening
list of revised deveiOpment plans. 8_8 |

It was during this period that space programs and objectives became a
matter of national policy debate. On 29 July 1958, the National Aeronauticg
and Space Administration was established with authority to plan, direct and
conduct aerona.utiéal and space activity. It shortly became apparent that

manned space System but at a reduced level of effort which, in effect,
removed "soonest" from the Program. ’

This agreement was quickly overtaken by Presiden_tial action which
directed the transfer of the military manned 8pace system program and 330

National Aeronautics and Space Administration, Although the ballistic missile
division published the e'ighth and fina.l "Man-I.n-Space-Development Plan" on
11 September 1958, - the direction of events was counter to any immediate
development of a manned military space system. %0

Nuclear Auxiﬁary Power

committee to insure Ccompatibility of the Power unit with 117L sateliite
vehicles. The first subsystem for nuclearv‘a.uxilia.ry power (inevitably



P .
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The Atomic Energy Commission encountered ‘-ome inhibiting Problems
and technologica} changes which slowed development. Nevertheléu. by the
end of March 1960, Air Force headquarters had authorized the Air Research
and Development Command_to Prepare a development plan for ground and
flight testing of the nuclear power unit, Op 27 May the Ajr Force Ballistic
Missile Division submitted a Plan for a "SNAP" teat Program embracing
four Atlas -Agena B launches over the Atlantic Missile Range. Generally
five to seven months apart, launches which would seek to orbit nuclear power
units were scheduled to be completgd by January 1964, The plan was well

Providing completed flight-;'eady nuclear POWer units. Thejr development,
although 8omewhat delayed, was among the most Promising technica] advancesg




-

Ballistic Missile Defense

In September 1§45, the Air Force outlined military characteristics of
a weapon capable of detecting and des'troying‘ballistic missiles at altitudes
to 500,000 feet. Two contracts to study the pProblem, called Project Thumper
and Project Wizard, were issued in 1946. Nothing much came of these
except a final gloom'y conclusion in 1952, when the last study was completed,
that a defense against the intercontinental ballistic missile appeared to be
impossible. By 1955, unwilling to concede complete defeat, the Air Force
had decided to conduct new anti-missile studies. Review of study reports in
May 1956 and again in 1957 résulted in the conclusion that a defense system
would be premature but that stud\y of the problem should continue, 73

But by now there was an added complication. Since 1955 the Army had
been develoéing its ground-to-air Nike-Zeus defense system to intercept ‘
intercontinental ballistic missile warheads in their terminal dive. In
January 1958, the Secretary of Defense, to avoid duplication of systems, .
issued a compromise directive which limited the Air Force to de\felopment
of passive defense (radar early warning nets) and studies, and the Army to
sole pursuit of its Nike-Zeus development work. Then the Advanced Research
Projects Aéency, newly established in February 1958, was é.ssigned the task
of devising an active anti-missile system other than Nike-Zeus. To perform
this task, the égency created the Defender Program, which enlisted the aid
of the Air Force in 'investigating all aspects of the Problem. The Ballistic
Missile Division and its Successor, the Space Systems Division, undertook
intensive study of what became known as the Space Counter Weapons Pro-
gram, 6

In general, the anti-missile systems as Proposed by Air Force studies
(roughly classified under Project Bambi - -ballistic missile boost intercept)
. envisioned satellites equipped to detect the launch of enemy missiles and
capable of taking counter action by releasing interceptors to disable the
missiles during the early phase of their flight. Variations were proposed
by a Ramo -Wooldridge study which offered a random barrage system (RBS)



cluded that no system or concept so far Proposed *, . . showed enough
Promise to warrant further development. * There was one note of Optimism,

inherent in 5 mid-course intércept 8ystem should be Te-investigated. » 98

The purpose of the study was to ", _ - determine ap economical; sound and
logical approach for establishing a manned intelligence obaervatory on the
moon." The missile division, charged with conducting the study, assigned
the investigation to Boeing, North American Aviation; anq United Aircra.ft
Corporation, Other corporations, with highly capable study staffs, partici-
pated in the research at thejr own expense, Among thege were Douglag
Aircraft, Minneapolis -Honeywell Regulator Company, ang Republic Aviation
Corporation, | |

System Requirement 192, entitled ”Strategic Lunar System_ » The purpose
of thig study was to ", _ - explore the Possible advantage of 5 lunar weapon
8ystem and determine the operationa] Problems and effort that would be
required to develop and Support such a system. " Again, the Ajr Force paid
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for this search for ideas by Aerdjet-Genera.l, Douglas Aircraft, and North
American Aviation. .At the same time Bell Aircraft Corporation, Northrop
Corporation and the Martin Company participated without cost to the Air

During April 1960 evaluations of the lunar studies resulted in Prepara-
tion of a "Military Lunar Base Program, " a two volume sSummary of the
studies already performed leading to a defined logical approach to establish-
ing a manned base on the moon. It would be a gigantic project but within
reach of Air Force develvoprnent and technical resources. Financial resources
were another matter; The plan, if undertaken on the scale Proposed, would
result in an operational lunar base by June 1969, 101 .

Yet another study was undertaken to complete the cycle of lunar investi-
gations. On 29 August 1960 the research command issued System Require -
rxient;17532. titled "Permanent Satellite‘Base and Logistics Study. " The
study concentrated on the problems of lunar transport vehicles, supporting
2 lunar base, and the design of the base itself. The division issued cost
contracts to General Electric, North American, and the Martin Company.
Chance Vought, Gené:al Dynamics Astronautics, and Doug.las Aircraft
volunteered to Participate in the Program without pay. 102

The program was revised in May 1961 to the stature of an Air Force
recommended national space goal. It was the view of the Air Force that the
lunex program offered the most coinplete plan for a lunar éxpedition from
which the nation could derive lasting and repeatable benefits. The plan
acquired supporters; but not so the proposal for Ajr Force management.

On 25 May 1961 the President called for a NASA-manage'd moon expedition
as a national objective. Within a few months the civilian Space agency was
embarked on Preparations for the vast decade long assignment. The Air -
Force, aware that it was, for the time being at least, out of the moon race,
turned over to the National Aeronautics and Space Administration the studies
and plans on which the original proposal had been based. 103
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furnished the 8pace vehicle and launch service and frequently managed, ag
well, all o certain portions of the programs conducted by agencies other
than the Ajr Force. The first of these, the Able Program, wasg inaugurated
in April 1958, and then, in a rather curioyg tra.nsformation,_ particular

and Spaée Administration. The latter organization 8ponsored a serjes of
Able launches Which includeq the first effort of the United States to extend
its reach to Outer space.. It was an effort often marked by failyre or inade-

Satellite into a giant elliptical solar orbit sMng millions of miles
(perihelion of 65 million nautical miles ang aphelion of 8¢ million nautical
miles). To add to its laurels the satellite transmitted the first radiation



I scientific "firsts" were meaningful, thenPioneer V gained the most
distinguished accolade of exceeding all previous achievements in space

research including command control, range, scientific measurements and
power of the payload transmitter. 105 ’ '

to undertake) additional space exploration Projects. In Feb'ruary 1960, the
division was asked to Plan and prepare for the launch of two Atlas -Able three-
stage vehicles to place satellites into lunar orbits. These were rather
elaborate efforts iiwolving detailed Planning of ground requirements, Payload
design, Atlas booster modification and other elements to be c0mp1eted prior

Neither attempt to reach the moon environment was successful. The
two launches, on 25 September 1960, and 15 December 1960
. ... 107 '
by equipment failure.

The division directed assembly of a three-stage Thor-Able-Star vehicle which
was launched from the Atlantic Missile Range on | April 1960. It carried a )
Payload of more than paésing interest, two television cameras designed to
observe, record and transmit weather data on ¢ommand. Although minor
malfunctions occurrégi in payload Operation, the first Tiros. satellite

returned high quality pictures of the earth's surface and its cloud coverége
until it ceased Operation on 29 June 1960. During the 90 days of its func-
tional life Tiros I transmitted an incredible 22,952 pictures of the earth's
cloud cover observed during 1,302 orbits around the earth. 108

lite in orbit and effecting a controlled re -entry and successful satellite .

Trecovery. The role of the ballistic division was to furnish 14 Atlag boosters
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action instantly upon the 8slightest hint of 5 malfunction. The "Abort Senge
and Implementation System" was first Successfully flight tested on an Atlag
missile launcheq on 26 May 1960. Thereafter the Mercury man-in-space
Program wasg Primarily a National Aeronautics and Space A nistration
effort, but‘one to which the Ajir Force and 8pace division made highly signifi -

The Advanced Research Projects Agency, following itg organization
in early 1958, assigned a series of Projects to the space division,

The purpose of the Transit Project was to develop a new navigational
system of utmost Precision--and one particularly valuable to Polarig type
aubma:rines. Priority of Na.vy interest was recognized by transfer of Mmanage -

1959 failed to achieve orbit. The second, on 13 April 1960, was Very success-
ful. Of seven launches--thp last on 15 November 1961--only two fajleq com-
Pletely and one Was a partial success. The Transit Program, in addition to
other returns, demonstrated itg versatility in £urnis-hing radio "fixes" which
Permitted, for instance, a ship at gea to determine its location with pin point



multiple satellites to collect solar radiation data. Although orbiting mulfiple
satellite vehicleg by one launch had been successfully accomplished in the

Transit series, this time the attempt faileq. The satellites failed to go into
orbit, 113 ) '

over-all management of the Navy. Its purpbse was to furnish ugefy) geodesy
data to the three military services and the National Aeronautic‘s and Spac"e
Administration. The 8pace division again Performed its usual functions - but
in this instance had.a Proprietary interest in pé.yload pe'rformance. Each
service wag responsible for tracking its own equipment. The Air Force
furnished a flashing light system, the Navy a Transit doppler system, and
the Army a transponder for radio ranging data. Regrettably, a malfunction
in the usually reliable Thor booster resuited in a disappointing failure,

.Anna 1B, with similar objectives, wag launched in the fall of 1962, This

time the launch and orbital Performance were characterized ag outstandii'_ggly
successful. 114 ‘ '
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DEVELOPMENT PROGRAMs*
Atlas ICBM May 1954
Titan ICBM May 1955
Thor IRBM Nov 1955
Initial Operationa] Capability Nov 1955
Weapon System 1171, . - Feb 1956
- Solid Propellant IRBM Apr 1957
Weapon System 224A, Early Warning System, Nov 1957
.Atla,a Acceleration Dec 1957
Initial Operationa] Capability Transferred to 5ac Jan 1958
Weapon System 117L, Acceleration Jan 1958
Weapon System 224 A, Transferred to AMC Feb 1958
Solid Propellant ICBM, Minuteman Feb 1958
Able-O (Re-entry Test) . Apr 1958
Acceleration of Installation ang Checkout, ICBM May 1959
Lanar Probeg (Able-1) . Mar 1958
Bioa.strona.utica-Caplule Development ‘May 1958
Project Score ' Jul 1958
Venus Probes Sep 1958
Samog Project Sep 1958
Able-3 ang Able-4 Space Projects Nov 1958
Midas Satellite Systey; Nov 1958
Communications Satellite System Nov 1958
Project Mercury Nov 1958
Discoverer Program Nov 1958
Able-2 (Re-entry Test) Jan 1959

Space, Aug 1959, through

SSEH-40
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* Sources: Histo t, Western Development Divigion, Hq ARDC, ) Jan.
31 Dec 195¢; AFBMD Chronologies issued by Higt ¢, 1Jan 1956 ¢,
31 Dec 1960; and monthly issues of Sunm;agz of AFBMD Activities in
November 1 1, in Higg ¢ files,



Development Programs (Cont)

Project 609A, Blue Scout Test Vehicle

Hustler Rocket Engine Development

Courier Satellite Project

Tiros Satellite Project

Able-Star Upper Stage Development Project
Transit Satellite Project

Advent Program (éommunication Satellites)
Delta Proj ect Development ‘

Vega Project Development

Agena Satellite Development -
Fifty Research Prc'ajects Transferred from ARDC
Bambi

Dyna Soar Program

Satellite Inspection System

Anna (Satellite Prdgram)

Vela Hotel (Satellite Program)

Bioastronautics Orbital Space Program

Cue Ball (Satellite Program)

Project Fish Bowl (High Altitude Nuclear Tests)
Military Orbital Development System

Feb 1959
Apr 1959
Apr 1959
Apr. 1959
Apr 1959
Apr 1959
May 1959
Jun .1959
Jun ‘1959
Dec 1959
Jan 1960
Jan 1960
May 1960
Oct 1960
Apr 1961
Jun 1961
Jun 1961
Nov 1961
Dec 1961
Jun 1962
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FUNDs ALLOCATED TO AIR FORCE SPAC_IE PROGRAMS*

‘Total Funds -~ B The Year
(n Mmions}

%

- 1958 1959 1960 7
10.114 226,515 236.036

Funﬁ_ng by Programs ~~.Divigion Administereq Funds

Authorized Fy 194 FY 1962
And Prioy Years

Blue Scout _ 14.339 . .963
Aerospace Corporation ' 26.100 30.200
Snapshot ‘ | .750 10.000
‘Satellite Inspector | 8.230 o 26.800
Atlag Boostersg . | , 4.000 _
Midas | 184.033 o 163.800
Big Solids--Titan 111 Boo’ster | 15.000
Agena D 21.600
Transit 2.205 4.700
Advent ' 25,000 5.493
Vela Hote] 3.640 9.095
Bambi _ 7.242 ‘ : 3.881
Large Soliq Prop;nant Bc;outer ‘ 17.150
Mercury 44.754 12.800
Thor Boostez_-s ' ' 2.954 ’ 11.120

Tinancial Management Handbook Status ang Commentary, vo; v,
un » Prep by Financ y8is Diy omptroller, in SSD
Hist Ofc files, _
SSEH-40 .
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NOTES - CHAPTER 2

Thompaon_Brieﬁng, 16 Feb 1960, pPrep by AFBMD Dir/M&O; Hﬁ
0, in

AFBMD OrFaMzation and Functions, Mis sion Statement, Nov
8t Ofc files. :

Space Systems Division, Organization and Functions Chart Book, Mission
tatement, Pr y 1n st Ofc files, _

TWX, WDTI 12-12-E, AFBMD to USAF, 12 Dec 1959, in SSD Hist Ofc
files. ' '

in SSD Hist Ofc files.

'TWX, AFMPP-wS-] 55965, Hq USAF to Cmdr AFBMD, 31 Jan 1958,

ARPA Order 9-58, Roy W. Johnson, Dir, ARPA, to Cmdr AFBMD,
30 Jun 1958; AFBMD Staff Meetings held on 7 Mar and 27 May 1958;

Dep Cmdr's Notebook Nr 2, "Background, " Prep by Pers and Manp Ofc,
in SSD Hist Ofc files, '

Ltr, Roy W. Johnson, Dir, ARPA, to Cmdr, AFBMD, 10 Sep 1958,

subj: Re-definition of WS 117L; 1tr, MajGen B. A. Schriever, Cmdr,
AFBMD, to Roy W, Johnson, Dir, ARPA, 9 Oct 1958, no subject; memo,
R. w. Johnson, Dir, ARPA, to SAF, 4 Dec 1958, subj: 117L Program,
in SSD Hist Ofc files. ‘

ARPA Order Nr 9-60, MajGen D. R. Ostrander, Actg Dir, ARPA, to -
SAF, 3 Dec 1959; memo, T. S. Gates, Jr., SOD, to Asst SOD (Compt),
7 Dec 1959, no subject, in SSD Hist Ofc files.

WS 117L Advanced Reconnaissance System Development Plan, 2 Apr-
1956, prep by WDD; RAND Research Memo 2012, A Family of Recover-
able Reconnaissance Satellites, cited in Short Hist Explanation and '

ronology, L, -1959; S%ce Log, Space Technology Labo-
ratories, 1 Jul 1960, in SSD Hist Ofc T es.

WS 117L Advanced Reconnaissance System Dev Plan, 2 Apr 1956;

Weekly Diaries, prep by Spec Proj Dir, Ballistic Missiles Ofc, 24
Mar-14 Nov 1957; WS 117L Dev Plan for Prog Acceleration, 6 Jan 1958,
prep by Missile Systems Div, Lockheed; ltr, MajGen O. J. Ritland,
Cmdr, AFBMD, to ARPA, 8 Sep 1959, subj: Modification of Agena
Vehicle, 3] Aug 1959; Summary of AFBMD Activities in Space, "Agena, "

Mar 1960, in SSD Hist Ofc files,

- SSEH-40
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10.

ll.

12.

13,

14.
15,
16.

17.

18,
19.

20.

ARPA Order Nr 95, 1 Jul 1959; 1tr, MajGen O. J. Ritland, Cmdyr,
AFBMD, to Dir, ARPA, 8 Feb 1960, subj: Development of aJ10-104
(Able -Star) Upper Stage Vehicle as of 31 Jan 1960; Ajr Force Ballistic
Missile Division and the Able Program, 1958, prep by AFBMD Hist Ofc;
Program Plan 165-7, Project Able (Phase I), 28 Feb 1958, prep by STL,
in SSD Hist Ofc files. ' : :

Ltr, P, H. Horn, Dir, UsN Res Lab, to Dir, ARPA, 23 Ju 1958,

subj: Delivery of Vanguard Improved Third Stage Rocket (Allegany
Ballistics Laboratory Mode] X-248) to Air Force, réservations concern-
ing; Lunar Probeg Program Status Rpt for Jun 1958 thru Dec 1958, dtd

10 Jul 1958, PTep by AFBMD; STI, Space Log, 1 Jul 1960, pPrep by STL,
in SSD Hist Ofc files. '

Ltr, J. H. Carter, Mgr, XA Weapon System Br, MSD, Lockheed, to

Col F, C. E. Oder, Dir 117, AFBMD, 6 May 1958, subj: Contract Nr

AF 04(647)-1 81, Biosatellite Flight Program Plan; memo, R, w.
Johnson, Dir, ARPA, to Cmdr, AFBMD, 4 May l959,} subj: Discoverer

STL Space Lo » Sep 1961; Monthlx Sum.ma.rz of SFe Systems Division
Ictivit;es, Nov 1961; 622 & rogram ummary Hist t, 8COverer
Program Chronology, 23 Jul 1962, prep by Dir, 6224 Prog, in SSD Hist

Ofc files,

Space Systems Division Accomplishment Rpt, Jul 1962, Prep by DCAH
Hist Ofc, in SSD Hist Ofc files.

Program Chronoiogy;'
Ctivities, Aug 1959 through
e'o :

622A Program Summary Hilt‘Rpt, Discoverer
Monthl Summary of § 8 Division A

Memo, R. w. Johnson, Dir, ARPA, to SAF, 4 Dec 1958, subj: 117L
Program, in SSp Hist Ofc files. . :

Ltr, LtGen B, A. Schriever, Cmdy ARDC, to Gen T. D. White, C/s
USAF, 15 Sep 1959, no subj; memo, T, §, Gates, Jr,, to Asst SOD
(Compt), 7 Dec 1959, no subj in SSD Higt Ofc files.

Monthly Summar ivisi i Jun 1960, pPrep

Evaluation of Midas RaD Program, 30 Nov 1961, prep by DDRag Ad

Hoc Group on Midas; STL, Space Log, Jun 1961, in SSD Higst Ofc files.

Hist Rpt, WS-2394 Directorate, ] Apr 1961-30 Jun 1962, prep by Engr
Div (SSZME), based on Midas II1, 1V, V, System Test Evaluation and

Performance Analysis Rpts, dtd 16 Aug 1961, 3 Apr 1962 and 14 May 1962,

in SSD Hist Ofc files,

SSEH-40 o
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21,

22,

23,

24,

25,

26,

27,
28.

29.

Ltr, Col Q. A. "Riepe, Dir Midas Satellite System, to Col O. W. Cleven,

Dep Dir Sys Mgt, 13 Oct 1961, subj: Midas Review of DDRAE Task
Graup, 27-29 Sep 1961; Evaluation of Midas R&D Program, 30 Nov 1961,
Prep by DDRAE Ad Hoc Group on Midas; memo, Harold Brown, DDRAE,
to SAF, 8 Dec 1961, subj: Midas; memo, Harold Brown, DDRAE, to

Asst SAF for R&D, 25 Jun 1962, subj: Midas System, in SSD Hist Ofc
files. :

ARPA Order Nr 9-58, R. W, Johnson, Dir ARPA, to Cmdr AFBMD,

30 Jun 1958; memo, R.. W. Johnson, Dir ARPA, to Cmdr AFBMD, 10
Sep 1958, subj: Redefinition of WS 117L, in SSD Hist Ofc files; memo,
R. W. Johnson, Dir ARPA, to Asst SOD ISA, 1 Jul 1958, subj: Priority
of Reconnaissance Satellite; memo, R. W. Johnson, Dir ARPA, to
SAFUS, 17 Dec 1958, subj: Reorientation of Sentry Program; TWX,
DEF 961412, ARPA to ARDC, 23 Jun 1959; memo, Niel McElroy, SOD,
to Chmn, JCs, 18 Sep 1959, subj: Coordination of Satellite & Space _
Vehicle Operations, in USAF Proj Ofc files.

DDRAE, to SAF, Apr 1960, subj: Intelligence System Samos, in USAF
Proj Ofc files. ' ' ‘

Ltr, MajGen V. R. Haugen, Asst DCS/D, USAF, to Cmdr ARDC, 16 May

1960, subj: Samos Development Plan; TWX 62784, USAF to ARDC, 17
Jun 1960, in USAF Proj Ofc files. ‘

Memo, LtCol R. B. Allison, Exec C/S to v/Cs, USAF, 2 Jul 1960, -
subj: Samos; MFR, Col D. M. Williams, Ofc Dir Plans, 7 Jul 1960,
subj: Presentation of Revised Samos Development Plan; MFR, Maj

H. H. Howard, Ofc Asst/Adv Tech, 12 Jul 1960, subj: Samos, in USAF
Proj Ofc files.

Ltr, J. 5. Lay, Exec Sec NSC, to SOD, 1 Sep 1960, subj: Reconnais- .
sance Satellite Program; memo, T. S. Gates, OSD, to SAF, 10 Oct
1960, subj: ‘Reconnaissance Satellite Program, in USAF Proj Ofc files.

SAF Orders 115.1 and. 116.1, 31 Aug 1960, in USAF Proj Ofc files.

.Samos Status Rpt, 31 Aug 1960, prep by Ofc of Missiles & Satellite Sys,

in USAF Proj Ofc files,

Memo, J. H, Douglas, Actg SOD, to SAF, 6 Sep 1960, subj: Revised

Samos Development Plan, dated 11} Aug 1960; itr, J. H. Douglas, Actg

SOD, to SAF, 15 Sep 1960, subj: Reconnaissance Satellite Program,
in USAF Proj Ofc files. :
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30. Memo, J. v, Charyk, - SAFUS to C/S, USAF, 6 Dec 1960, subj: Basic
Policy Concerning Samos; TwX, 1509-60, SAF to all Maj Comds, 15
Dec 1960, in USAF Proj Ofc files. _ _

31. Ltr LtGen D. I, Putt, DCS/D USAF, to Cmdr, ARDC, 28 Jan 1958,

' subj: Antisatellite Interceptor; Itr, lst Ind, MajGen J. w. Sessums,
V/Cmdr ARDC, 26 Mar 1958, subj: Antisatellite Interceptor; 1tr, 24
Ind, LtGen D. L. Putt, 18 Apr 1958, in USAF Proj Ofc files.

3201 Ltr, MajGen J. W. Sessums, V/Cmdr, ARDC, to Hq USAF, 20 Mar 1959,
Virgubj: -Satellite Interceptor Study Recommendations; 1tr, Sessums to Djir
TIICARPA{ R0 Mar 1959, subj: Task 1, ARPA Order 6-58, Final Recom-
mendation, inUSAF Proj Ofc files.
LA HLSTZo N s . _
33i08ateltite Intercept and Inspection System, Development Plan, 10 Aug
1959, Brep By AFBMD,;: in SSD Hist Ofc files; TWX 79042, Hq USAF to
AFBMD, 1 Oct 1959; 1tr,: ‘MijGen V. R. Haugen, Dir Development
Planning, to Cmdr, ARDC, 7 Dec 1959, subj: Satellite Intercept and
“5bilingpeotion System) iy USAF-Prdj Ofc.files,
Sinanrgola oad] by g SOWE R S e g el BN C
34 Satellite Intercept-and ‘Inspectién'System; ‘Dsvelopment Plan, 8§ Feb 1960,
"IAWepzbertBMD;si-i-n‘fSS-D"-HistaOfd files7 1t5,)ditGen R. C, ‘Wilson, DCS/D
to Asst SAF (R&D), 28 Mar 1960, subj: Satellite Inspector; memo, C. D.
Perkins, Asst SAF (R&D), to DDR&E and Dir/ARPA, 5 Apr 1960, same
vsM dgubPeci A intUSAF’ Proj Ofc, files) Abbreviated Sitedita Inspector Dev
v Fhaba Julirgeo, - prepdby AFBMD) in-SSP- Hist(Ofc fités.:

' Codnld 0 oay gALy ai LU
35. Minutes of the 54th Meeting of the AFBMC, 15 Jul 1960, in SSD Hist
Ofe'files; meihoyiJ. 1. Rubel,: Dep:DDRE, /ta Adst . SAFO(RAD) 25 Aug
<1600 [dubj. - Satellite Inépection; imemb, Colqr: Bi“iWhijsehouge; {Actg
VLTS, 875 ) L5iCharyk; a‘SAFHS,-ﬁfZ&:NoRr:%lz%Q";% subj:: Selection ofiSontrac-
1A Hor foroSuint Final Stage Vehicle; ‘xnet‘nu’;iﬁ;t::Dfs\..-Phi-kihssuAiht.HAm (RD)
to Asst DCS/D, 9 Jan 1961, subj: Contract Action on. HawloEy ¢4
USAF Proj Ofc files. '
SRIBNGO IR i RN iRl D LI U L2EV teg J9xE N A N &% S 1

36. Heafing ft(_SQn‘ate. Sibcmte on DOD Approprion:Fio PREI{Ie58 asnss

2uad? 030 jonsT Iazir BOREST Rl g itgaen consesisanons g tidve 0601

37. Memao, H. Brown, DDRME, to SOD, 29 Jul 1961, subj: Ballistic Missile

38p=Mendb, ‘Ble McMillay; Al sESAR | A 3m6em.eg:EﬂléMaIy.,nGﬁ8w8A‘E.
81927.0vus99], Haubj:. Frogram6alA; Re&‘inexﬁﬁestoznpb,[s&&mandﬁsl ,
:%ﬁbﬁ’ﬁﬁﬂi&?-tiﬂspacﬂonﬁiwmfﬁroj Ofd file &1 ,LA2 o4 doe :
' : -&5lit 23O {01 FARY 4; 3
39. Rpt of the Systems Review Board Meeting 62-28, 22 Mar 1962, in USAF
Proj Ofc files; Minutes of the 35th Meeting of the DSMG, 23 Mar 1962,
in SSD Hist Ofc files.

SSEk=49 -
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40,

4].

42,

43,

45,

46,

47.

48.

490

Memo, H. Brown, DDRAE, to Asst SAF (RED), 28 Jun 1962, subj:
Satellite Inspector Program, in USAF Proj Ofc files.

R. F. Piper, The Development of the SM-80 Minuteman, DCAS Hist _
Ofc, Apr 1962, Chs I and IV; Staf Sum, BrigGen R, L. Wassell, Dep
Dir, R&D, to C/s USAF, 17 May 1960, subj: Large Solid Rocket .

Program; Prog-623A Background, Pt I, 25 Jul 1962; 1tr, LtCol M. M.
Bradshaw, TAM, 750G, to LtCol w. Penn, AFSC, 26 Jun 1961, subj:

Solid Propellant Applied Research; MFR, 5 May 1960, subj: Project

Briefing, Phoenix-Military Space Launching System Study, 1961, prep
by Aerospace‘ Corp, in SSD Hist Ofc files.

Hearings, House Cmt on Science and Astronautics, Apr 1961;. memo."
E. M. Zukert, SAF, to SAFUS, 6 Mar 1961; no subject; memo, J, V.
Charyk, SAFUS, to SAF, 7 Apr 1961, no subject, in USAF Proj Ofc

Memo, E. M. Zuckert, SAF, to SOD, 1 May 1961, subj: USAF Proposed
National Space Program, in USAF Proj Ofc files, '

Proposal for a Large Solid Propellant Booster Engine Program, 13 May -

. 1961, SsD; Preliminary Discussion of Large Solid Rocket Motor Develop- -

ment Plan, 8 Jun 1961, SSD, in SSD Hist Ofc files.

TWX, SSRTE 24 -5-5, SSD to SAFUS, 24 May 1961, in SSD Hist Ofc files,

Memo, J. V. Charyk, SAFUS to V/CS USAF, 5 Tun 1961, subj: Ajr -
Force Program for Development of Large Solid Propellant Motors;
Preliminary Discussion, Large Solid Rocket Motor Development Plan,
AFSC, 8 Jun 1961; Rpt, Weapons Board Meeting 61-39, 9 Jun 1961, in
USAF Proj Ofc files.

USAF Proj Ofc files; 1tr, Col L, F. Ayres, Asst Dep/Solid Motor Dev,
SSD, AFSC, to Asst DCs/s&1, (Systems), USAF, 24 Jul 1961, subj:
Proposal for Immediate Initiation of Projects Supporting the Large.

-_ SSEH-40
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50. Congressiona] Sheet, Program 623A, 18 Jan 1962, in UsAF Proj Ofc :
files; Abbreviated Dev Plan for Large Solid Propellant Motors, Program
6234, ssp, 22 Dec 1961, in ssD SPO Ofc files. . :

51. Ltr, I. H. Rubel, Dep DDRAE, to Asst SAF (Rap), » Aug 1962, subj;
Large Solid Rocket Motor, in USAF Proj Ofc fileg.

52, Briefing, Phoenix Military Space Launching System Study, 196, Prep
by Aerospace Corp; MFR, Col L. F, Ayres, Asst Dep Solid Motor Dev,
2 Oct 1961, subj: Conversation with Mr, Joseph C. Jones, Dep'Asst

SAF for R&D, on Selection of Contractor for Large Solid Motor Program,
in SSD Hist Ofc files. _

53. Memo, jJ. H. Rube], Dep Dir, DDRAE, to Asst SAF (R&D), 15 Sep 1961,
subj: Request for Studies of Titan IT ag Standardizeq Space Launch

54. Ltr, MajGen O, J. Ritland, Cmdr SSD, to LtGen B, A. Schriever, Cmdr

55. Twx, AFSDC-s.8 71987'. USAF to AFSC, 20 Oct 1961; Twx, SCGN
20-10-31, AFSC to SSD, 20 Oct 1961; Program 6244 Management
Philoaophy and Technica] Approach, 9 Jun 1962, in SSD Hist Ofc files,

56. Rpt, Systems Review Board, Mgt 62-40, 2 May 1962; memo, B,
McMillan, Agst SAF (R&D) to DD » 7 May 1962, subj: Standardized

] R4D),
28 Jun 1962, subj: Titan III, in USAF Proj Ofc files; Min of 40th DSMG
Meeting, 3 May 1962; Charts, Contracts Awarded and Contracts in Pro.
cess, 30 Jun 1962, prep by Dep for Prog 624A; Jan - Jun Hist Rpt, Prog
6244, 6 Aug 1962, in ssp Hist Ofc files, Co

57. Funding Hist, Jan-Jun 1962, Prog 6244, ¢ Aug 1962, in SSD Hist Ofc
files. C .

58. ARPA Order 17-59, 4 Sep 1958; Amendment Ny 3, ARPA Order 17-59,
26 Nov 1958; Amendment Ny 4, Order 17-59, 10 Apr 1959; Amendment
Nr 6, Order 17-59, 18 May 1959, in Ssp Hist Ofc files,

59. Hist Rpt for Standard Launch Vehicle II, 1 Jan-30 Jun 1962, m SSD
i fu . ’ )

60. Ibid
61. Ibid

62. Ltr, Maj E. F. w. Eisemann, Ch, Procyre & Prod Div, to SLV 11 Dir,
26 Jul 1962, subj: Historica] Report, in SSp Hist files,
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63.

64.

65.

66.

67.

68.

69.

70.

71

72.
73.

Ltr, LtCol W. C. Marcus, SLV 11 Dir, to SSD Hist Ofc, 27 Jul 1962,
8ubj: History Report, | Jan 62 to 30 Jun 62; Itr, 1tCol J. M. Brigham,
Asst Ch, Eng Div, 706 Dir, to Col E. A. Blue, 29 May 1962, subj:

Standard Atlas Booster; 1tr, Maj E. F. w. Eisemann, to SLV I Dir,
26 Jul 1962, in SSD Hist Ofc files. ' . )

Hyper-Environment Test System Development Plan, 18 May 1959,
AFBMD, in SSD Hist Ofc files. N

Blue Scout Chr-onolog'y, 1956-1958, dtd ) Aug 1962, Dir, SLv I, Dep for
Enginee:ing; Draft History, Evolution of Hyper-Environmen_t Test
System, Nr 6094, undated, in USAF Proj Ofc files.

MFR, LtCol K. G. Lindell, Hq USAF, 4 Jun 1958, subj: System 609A
BMTS; MFR, Lindell, 26 Jun 1958, subj: BMTS Discussion with NACA;
MFR, LtCol B. H. Ferer, Hq USAF, 15 Aug 1958, no subj: memo,

MajGen J. E. Smart, Asst V/CS to Asst SAF (R&D), 25 Nov 1958, subj:
609A, in USAF Proj Ofc files. '

Draft, Air Force Space'Progra.m, Blue Scout Chronology 1956 -1962,
dtd Nov 1962, in SSD Hist Ofc files; Minutes, Air Force/NASA Com-
mittee Meeting on Scout Vehicle, 15 May 1959, in USAF Proj Ofc files.

Monthly Summary of Space System Division Activities, Nov 1961, in
o5D Hist Ofc files. ’

Ltr, BrigGen H. A. Boushey, Dep Dir, R&D, USAF, to Cmdr, ARDC,

11 Jul 1958, subj: Communications and Navigation Satellites, in USAF
Proj Ofc files. . : '

TWX, RDzZGW 11-16-E, Cmdr ARDC, to Cmdr AFBMD, 12 Nov 1958;
memo, Rear Adm J. E. Clark, USN, Actg Dir, ARPA Ad Hoc Panel to
Cmdr ARDC and Ch R&D, Army Signal Corps, 31 Dec 1958, subj: Com-
munications Satellite-Joint Development Plan; Expanded Chronology,
Communications Satellite, 27 J an 1959, in SSD Hist Ofc files,

.- ARPA Order 54-59, 20 Jan 1959, in SSD Hist Ofc files; memo, Gen -

C. E. LeMay, VC/s USAF, to Deps, Dirs, et al, 6 Mar 1959, subj:

Air Force Position on Communications Satellite Programs, in USAF
Proj Ofc files. -

Amendment Nr 1, Order 54-59, 22 May 1959, in SSD Hist Ofc files. "

Record of Meeting ARPA/BMD on Communications Satellite Order and
Management Procedures, 9 Jun 1959; 1tr, Col F. C. E. Oder, Asst Dep
Cmdr, Space Systems, AFBMD, to AFBMD Hist Ofc, 17 Mar 1960,
subj: AFBMD Chronology-Calendar Year 1959; DOD News Release Nr
987-59, 28 Aug 1959, in SSD Hist Ofc files. '
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74,

75.

76.

77,

78..

79.

80.

81,

82,

83.

Ltr, BrigGen 4. W. Betts, Djr ARPA, to Cmdr ARDC, 29 Feb 1960,
1O subject; memo, J, g Douglas, Actg SOD, to SAF, sa, 15 Sep 1960,
subj: Program Management for Advent, in SSD Hist Ofc files.

‘Memo, H. Brown, DDR&E, to Asst SA (R&D), 2¢ May 1962, subj: Advent

Program, in USAF Proj Ofc files; memo, R. W. McNamara, SOD, to

TwWX, 12247, Usar to AFSC, 6 Aug 1962, in USAF Proj Ofc files;
Advent Program Hist Summary, 1 Jan 1962-30 Jun 1962, in SSD Hist

; me - W.
Dir ARPA, to Chm, Pres SAC, 8 Jan 1960, subj: Project Vela; 1tr,

Dr. J. R. Killian, Jy. » to SOD, 8 May 1959, no subject, in USAF Proj
Ofc files, .

Memo, N, McElroy, SOD, to DDRE, 2 Sep 1959, subj: High Altitude

Detection and Seismic Improvement Programs, in USAF Proj Ofc files;
Vela Development Plan, 6 Oct 1959, prep by AFBMD, in SSD Hist Ofc
files. _ -

Joint Development Plan, 30 Mar 1960, in SSD Higt Ofc files; Itr, Brig

-Gen J, R, Rodenhouler. Comdr AFTAC, to Exec Ofc, President's Sci

Adv Comm, ]9 Dec 1959, po subject; draft memo, ARPA to DD ,
28 Dec 1959; ARPA Order 102 ~20, Amend 1, in USAF Proj Ofc files.

ARPA Ordef 102-61, Amend 4, 13 Jan 1961; ARPA Order 102-61, Ameng
9, 22 Jun 1961; Summary of AFBMD Activities in Space, Mar 1961, in

-SSD Hist Ofc files,

Hist Rpt, Apr-Dec 1961, Prep by Vela Hote] Dir; Hist Rpt, Jan-Jun 1962,
Prep by 698 AM Dir, in SSD Higt Ofc files. :

Memo, R. w. Johnsor, Dir ARPA, to SAF, 28 Feb 1958, no subject;
tr, J. H. Carter, Mgr, XA Weapon System Br, Msp, Lockheed, to
ColF. C. E. Oder, Dir 1171, AFBMD, 6 May 1958, subj: Contract
Nr AF 04(647)-181, Bio-satellite Flight Program Plan, in ssp Hist Ofc
files, , :

Biostronautic -Discoverer Board Rpt, 22 Dec 1959, Monthl Summar
of AFBMD Activitieg in Space, J an, Feb and Sep 196T, 1n gSﬁ Hist &c

. Summary of AFBMD Activities in Space, Feb and Nov 1961_ issues; Hi?t
Rpt, Bioaafronaufics Dir mmscv;, ApPT -Dec 1961, in SSD Hist Ofc
files, ’



85,

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

-

Ltr, MajGen M. C. Demler, Actg DCS/D, to AFSC, 12 Jun 1961, subj:;
Bioastronauticg Orbital Space Programs;_ Hist Rpt, Jan-Jun 1962, Prep
by Bioastronagtics Ofc, in SSD Hist Ofc files.. '

Ltr, LtCol C. G. Strathy, Ch, Res and Target Sys Div, Hq ARDC, to
other Hq ARDC Ofcs, 25 Feb 1958, subj: Man in Space; USAF Manned
Military Space Systems Development Plan, 2 May 1958, AFBMD, in
SSD Hist Ofc files. ' A

USAF Manned 'Mili.tary Space Systems Development Plan, 25 Apr 1958,
in 5SD Hist Ofc files, ~ ~

USAF Manned Military Space System Development Plan, 24 ju 1958,
» 1n st Otfc files. , _

USAF Manned Mﬂitar¥ Space System Development Plan, 1] sep 1958,
in st Ofc {iles.

Comparison of NASA Manned Space Program ang 1958, UsaAF Ma.nned
Military Space Proposal, 25 Fep 1960, AFBMD, in SSD Hist Ofc files.

Monthly Summary of AFBMD Activities in Space, Nov 1961; memo, Col
2. Curtin, Dep Cmdr pace Sys, » to MajGen B, 4.
Schriever, Cmdr AFBMD, 16 Feb 1959, subj: SNAP Status; Presn, ws

1171 Secondary Power Development Prog, Prep by 117L Dir, AFBMD,
May 1958, in SSD Hist Ofc files. ‘

Origins of the USAF Space Program, 1945-195¢, pp 12ff, 34 35, memo,
Wm. Weitzen, Dep Dev, Asst SAF (R&D), USAF, to DDR&E, 20 Dec
1960, subj: Snapshot, in USAF Proj Ofc files; Hist Rpt, Apr 61-Jun 62,

- Prep by 2394 Dir, SSD, in SSD Hist Ofc files.

Ltr, F. K. Pittman, Dir, Dev Reactor Div, AEC, to MajGen M. C.
Demler, Dir Adv Tech, 'USAF, 14 Feb 1962, no subject; memo, J, H.
Rubel, Dep DDREE, to Spec Asst for Space, DDR&E, 17 May 1961, subj:
DDRA&E Task RE 1; Staff Summary Sheet, Col O. p. Thorne, Dep ADCs

Dev for Nuclear Systems, to USAF, 31 May 1961, same subject, in
USAF Proj Ofc files. :

Ltr, MajGen M. C. Demler, Dir, Advanced Tech, USAF, to F, k.

Pittman, Dir, Reactor Div, AEC, 23 May 1962, no subject, in USAF
Proj Ofc files, :

Hist of DCAS 1961, Vol I, Jun 1962; Space Counter Weapons Program,
ronology, "draft, Prep by AFCHO Hist Ofc, in SSD Hist Ofc files,

Ltr, H. F, York, DDR&E, to SAF, SN, sa, 11 Jun 1959, subj: ARPA
Programs; Space Counter Weapons Program, Chronology, in SSD Hist

Ofc files,
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97.
98,

99,

- 100,

101.

102,
103,

104,
105,

Ltr, E. M. Zuckert. SAF, to SOD, 312 May 1961, subj: Assessment of
Ballistic Missile Defense Program, in USAF Proj Ofc files,

Litr, BrigGen H. L. Evans, Dep for sat Sys, SSD, to Hq AFSC, 13 Aug |
1962, forwarding Teport, "Study Review of Area Defenge Against Ballisti-
Missiles, » 9 Aug 1962, in ssp Hist Ofc files, ' '

Lunar Expedition Plan, Lunex, SSD, May 1961; Evaluation Guide for
SR-17532, Permanent Satellite Bage and Logistics Study, 24.28 1 ul
1961; ARDC SR 183, in SSD Hist Ofc files. : :

ARDC SR 192; Evaluation Guide for SR-] 7532, 'May 1961, in SSD Hist
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tice tailored to the simplest Possible organizationa] structure, Under the

effect with only minop adjustmentsg and increa.ses in the Commander'y staff
until Apri] 1956, when Schrievey added 5 director of inatallations on the same
staff leve] a5 the deputy Commanderg, 2 '

In May 1955 Colonel Charles H. Terhune, Jr., was in charge of

technical Operationg and.Colone] William A, Sheppard wasg in charge
of Program Mmanagement, :
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In the spring of 1957 the director of installations became the assistant
to the commander for installations, functiom'.ng in direct staff support. At
the same time under the commander and staff elements on the organizational
chart appeared deputy commandersg responsible for resources (internal support

and housekeeping), plans and Operations, and weapon systemsg (formerly
*
technical Operations). 1t may be recalled, in connection with these changes,

Despite this rapid expansion of manpower, the existing organi,zational"
structure proved reasonably effective. Indeed, the divigion organization
pPossibly would not have been changed at all in 1957-1958 had it not been for the -

These were Colonel J. B, Hudson, Reséurcea; Colonel w, Large, Plans

and Operations; and Colonel C, H, Terhune, Weapon Systems.
L2

People employed in the complex to 919, Also, by 1 January 1958, Space
Technology Laboratories, furnishing materije] Support to the division as
well as technical and engineering services, had increased to 1,976 ’
Personnel. Ag the Programs continued manpower figures continued to -

mount.
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of General T, D. White; Air Force Chief of Staff, the Strategic Air Command
on 1 January 1958 assummed a1} responsibility for ballistic miggile Operations,

8ystems). One elemeht Was responsible for development of Atlas, Titan,
Thor, and Minuteman, The other element contained not only a directorate for
Mmanaging the WS 117L military space system program but several subordinate
"divigiong" responsgible for other space systems and for technical direction of

was subjected to heavy atz;eu by the unprecedented number of assignments :
that now seemed to inundate the division, In addition to pProblems arising from )

The list of division key personnel now included in addition to the com-
mander, Major General B, A, Schriever; Vice Co_mma.nder, Brigadier
General O, 7, Ritland; Colone} J. L, Hamilton, Executive Officer;

Deputy Commandersg Colonel C, H. erhune, Technical Operations:

Colonel W, k. Leonhard, Installa ons; and Colone] J. B. Hudson, Resources.




its existing development ele_nients and establish field offices to direct installa-
tion and checkout activity at each missile base. In the space area, the grow-
ing number of Projects and the continuous amplification of 8pace research

objectives required the division to assume the job of 1aui1chi.ng and Operating A
satellite space systemas.

' booster launch stands at Point Arguello, adjacent to Va.ndenberg Air Forée

Base. This location was made to order for boosting satellites into polar orbits.
Finally, satellite operations required an extensive, world
ing and communications ne twork

~wide ground track-

227295, % // 2700y, /// ////./‘/ ////’/

4

were u.ltim;tely located on Kaena Point (Oahu), Hawaii; Vandenberg Air Force
Base; and on Annette Island, Alaska. Such stations were erected to control
orbiting polar satellites and to convey satellite control information to the .
data reduction center planned at Palo Alto, California (home of Lockheed -
Missile Systems Division, prime contractor to the Discoverer Program) |
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drag-line arrangement designed for mid-air retrieval of Parachuting dat,
Capsules ejected from orbiting Discoverer satellites, In Case air snatch

Effective ¢ April 1959, the division establigshed 5 headquarters for the
6594th Test Wing at Palo Alto ang made the wing responsible for the direction
and Maintenance of subordinate units at Edwards Air-‘Force _Biue. and Chinjak
and Annette Island, Alaska, 1o ‘The wing organization gradually abgorbeg the

. Work of the Palo Alto division field office, which Was discontinyed on 1 June _
1959, Simultaneously. the Hawaiian air recovery 8quadron and the Hawaijan -
field office, heretofore assigned to the divieion'o Weapon Syotetn 117L Direc-
torate, were placed under the Operationa] control of 6594th Test 'Wing. It wag
felt at the time that thege actions were temporary.' Pending finga) disposition of
the,division'e Hawaiian organizationg ! o

Hawaiian satellite OPerational unitg occurred, On ) November 1959 the

6594th Recovery Contro] Group, formerly the division'g weapon syetem 1171,
field office, wag organized and pla_ced under the Operating control of the
6594th wing at Pajlo Alto, The Recovery Contro} Group thys became the wing's
Hawaiian Mmanagement arm. directing the 6593rg Inetrumentation Squadron,

locat.ed at Wheeler Air Force Base, ang the 6593r4 Test Squadron (air
Tecovery), at Hickam Ajy Force Base. ’
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The 6594th wing was thus assigned the misﬁion of m.anning. operating and
supporting a launching squadron at Vandenberg, and tracking and data acquisi-

tion stations at Vandenberg, Annette Island, Kaena Point,’ ‘

In addition the 6594th Recovery Control Group would, as a subordinate element
of the wing, direct Hawaiian air recovery operations based at Hickam field.
Thus by 1 January 1960, the Air Force Ballistic Missile Division possessed
the basic organizational structure which, as it increased in experience and
manpower, could assume full operational control of vital reconnaissance and
communications satellite systems. 14 o '

While these events were taking place, the Air Force Ballistic Missile
Division was icﬁvely pursuing its mission commitments in other areas, The
most demanding proved to be design, development, installation and final check-
out of elaborate ground equipment which operationa.l missile systems required.
The division's first major confrontation with the complex installation and
checkout task occurred in England in the late fall of 1957, occasioned by the
accelerated pace of Thor intermediate range ballistic missgile deployment, _
Atlag bases in the United States proper reached.a compai'able_activity level

appafatus to direct overseas and stateside contractual activity, To keep é_brea.st
of these rapid developl"nents, the division created fie_ld offices at each missile
base to direct technical installation and final checkout of ground support equip-
ment, Concurrently, development of ballistic missiles continued, the flight
test program was accelerated, and an increasing number of space projects
were assigned to Air Force ma.ha.gement and operation.

Apart from these developments, other less dramatic but important head-
quarters organizational changes were taking place. On 1} August 1958 the
6592nd United States Air Force Dispensary was organized and located within
the management complex area to furnish convenient medical and dental
services to division military personnel. At about this time the 6592nd Support
Squadron (Missile Technical), staffed with mathematical specialists, com -
pleted its training in computer-migsile targeting applications at division
headquarters. On 15 August 1958 it wag transferred to Offutt Air Force Base,
Nebraska, to Practice its obscure arts for thg‘Strategic Air Command. 15

- SSEH-40
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and in Space Technology Laboratories' manpower'-'-expanded direct the
division's technologica.l tasks ang Operations, ’

duplication of functiong, Intengjve study revealed that, in fact, no signifi.-
cant management defects or duplication of manpowey functiong existed,
The Committee diq Tecommeng, however, 5 modification and strengthep
ing of the Mmanagement tools for the control and Monitoring of Space
Technology Laboratories technica} activitieg,

SSEH.40 '
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essential and diverse support elements; i.e., diapensary; chaplain,
administrative services, and 80 on. However, the original concept of divert-

under intensive study, * 17

One of the more important investigations concerned a proposal to adopt

a chief of (staff organization. Thig study, like the Mmanagement study just
completed, was assigned to a committee headed by Colonel J. w, 'O'Neill

structure. There was no immediate‘responce to the O'Neill recommendationsg,

however, because of imminent command-wide changes which Promised to
affect the 'division's organization. 18 '

The 1959 Reorganization

Superior weapon systems had been for years one of the crucial problems of
the command, Thig concern was, of course, not new. Since the beginning of
the research and development command, high leve} and critically introspective
analyses of the research-to-hardware development cycle had emphasized the

Penetrating investigations wag directed by General Thbrrias D. White, Air
Force Chief of Staff, -on 21 November 1957. The Scientific Adviaory Board

Deputy commanders remained ag they were in early 1958 but with the
addition of Colone] R. D. Curtin, Deputy Commander, Military Space

Systems.
- SSEH-40
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recommenda.tions. Ina report released 20 June 1958
Teaching Proposals for the re-direction ang reorganisation of the Air Force

i.e., Tesearch, technical development,’ Wweapon
8ystems, and testing, There should be Deputy
Commandersg in Aip Research and Development

also are in charge of the Centers, laboratoriea,
and other facilitieg which are directly engaged

in realism, the committee declared that the Stever objectives and those goals
8pecified by other invoitigative 8roups could only bé achieved by "radical and
wholesale upheaval of the existing situation.” Ag a2 more palatable subltitufe,
the committee Proposed consolidation of commangd functions into *four broaq
areas, aerodynamic Systems, ballistic and mthary Space systems, electronic
support Systems, and bagjc research." The 8roup also suggested a deputy

e e



chief of staff structure with a considerably greafer consolidation of

of responsibility and éuthority under the four major field commanders.

Effectively on 25 April 1959, officially on 13May. General Schriever wa§
relieved of command of the ballistic missile division to assume direction of
the Air Research and Development Command. At once the generally recognized
need for a new approach to weapons development--which had been in the fore-
front of command thinking for some time--assumed a new command wide
emphasis and specific direction, * Moreover, in addition to reorganization
interest which gained new impetus when Schriever took over direction of the
command, assiduous study and planning was under way at Air Force head-

quarters to search out new management concepts for application to weapoxi.
o
Bystem programs. 22

On 15 May 1959‘General Schriever--holding in abeyance the recommenda-~
tions of the "Working Group to Review Headquarters ARDC Organization® _
submitted to General Anderson in February--appointed a " Task Force on -
ARDC Organization" (more popularly called the Maxwell Group for its chair-
man, Colonel J. C. Maxwell) to start an immediate review of the command’s
organization and miésion and to recommend appropriate changes. The task
force did an exhaustive analysis, concluding that ", . , lack of clear, vertical

the Time Period 1955-1957," dated November 1956. Better known as
the Yates Report, it recommended organization of the command on the

basis of systems management, a concept which was adopted some five
years later. :

&k .
Hardly had Schriever taken over his new duties when he was appointed a

member of a general officer study group charged with the development of

- ' SSEH-40
: 71



The task force committee completed itg work in July 1959 and pregenteq
its Tecommendationg to the Command'y Commander'e Conferen_ce at Patrick
Air Force Base on } September 1959. The Proposals were 8omewhat modified
at the conclusion of the conference to accommodate r'ecoinmen’daﬁone of the
division ang Center cdmma'ndere. Using the designationg temporarily in vogue
at the time, a Plan of Teorganization Wwas finally developed form Creation
of the Western and Centra] Developx_nent Forces and Air Force Research
Divigion, »25 ' ‘

Briefly, the pPlan propoeed establishment of ¢onventional, 8pecial ang
general gtafys structureg at commang hea.dquartere. Management of the




and Development Command deputy commanders with ample pla.nm_'.ng', pProgram-
ming, budgeting and management authority to get their job done. Thig was to
further insure that ", . . Programming will reflect total impact of the system

on the Air Force with the phﬂesophy of concurrency." 26 _

the division since the departure of General Schriever, appointed a committee
to iron out the details of a new organization. The committee began work in
early September 1959 under the chairmanship of Colonel §. B, Hardwick, Jr. *

close coordination with command headquarters ieorga.niiation group, an
acceptable organization Plan. In October it was decided to drop the "Force"

was called ". . . Missiles and Space Division"). The Proposed Central |
Development Force was called Wright Air Development Division, and Eastern

In any case, by 30 October 1959 the division had Presented its organization
Plan at command headquarters; where certain relatively minor ‘revigions

With the Promotion of Major General Schriever to lieutenant general and
command of the Air Research and Development Command on 13 May 1959,
the division vice commander, Brigadier General 0. J. Ritland, wag
elevated to command of the division and Promotion to the rank of major
general. Colonel C. H, Terhune, Deputy Commander, Ballistic Misgsiles,
was assigned to the position of division vice commander, June 1959,

and a month later was promoted to brigadier general. Colonel John W.
O' Neill succeeded Terhune ag Deputy Commander, Ballistic Misgsiles.
Colonel 8. B. Hardwick, recently agsigned to the division as Asgistant
Deputy Commander, Resources, became a full Deputy Commander with
the reassignment of his immediate superior, Colonel J, B, Hudson, to

Ccommand headquarters. »
‘ _ SSEH-40
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deputy commandeyr structure, '(Déta.ila of the new organization may be observed
in the chart op the opposgite Page.) :

was assigned to comman¢ headquartera and the "Det'achment"No. r concept
was disconti.nued. Effective 16 November 1959, the 6592nd Support Group
Was organized ag 3 division sixbordina.fe unit, The 6594th Tegt Wing wag
assigned to the division, ang the 6592nq United States Air Force Dispensary
Was assigned to the 6592n_dv Support Group. Finally, on 16 Noirember 1959,

Colonel R, Le
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and Midag series; Able Program; military
Mman jn Space; lunay Probesg; Project Score; Project Mercury; Communjcatjey, -
Satellite fystem; Trangjs, Tiros; ang the Explorer Satellites. Miggij flight




-

The division continued to urge positive action to get the prégram moving.
At the same time, additional studies recdmmended selection of the Atlantic
Missile Range for a good starting place. Here » in fact, early action in this
regard had already been taken. The 6555th.Guided Misgsgile Group, established
for the specific purpose of developing a military ballistic capability in launch
operations, had for some time been working closely with the division office
directing contractor -conducted missile flight tests. The close association of
the two elements and the similarity of their missions led, when final action
was decided upon, to a decision to merge the two activities. Thus on 21

December 1959, command headquarters acted to create an Air Force military

the division commander, 31+

The division was fully aware that thig was only the first of geveral actions
which would be necessary if a genuine "blue suit" test and evaluation capability
were to be created within the Air Force. Consequently, plans to advance thig
area of command interest continued to receive attention. On 19 April l96b,
the director of operations at command headquarters set up a committee to
establish plans and Procedures for expanding this capability and a " , | . system
of controls to insure fulfillment of this desired Air Force and ARDC goal."

Space Comes of Age

Reorganization ‘of the Air Force Ballistic Missile Division was now
complete. For the most part, except for some shifting about of key personnel
and some name changing, pre-November organizational structure was little
altered. Not 80, however, for the other newly created divisions within the

* Colonel Henry H. Eichel, formerly Assistant Commander for Missilé
Tests, was reassigned as commander of the 6555th Test Wing.

b 7



But, in a sense, the Successful Creation of 3 syatema-ori_ented' Ccommang
was the first stirring of change increaaingly discernable throughoyt the Air
Force. There Temained unresolved issyeg which woylg not only alter the

when Genera) C. E. LeMay, Ajir Forcq Vice Chief of Staff, and hig assistant,
Major General Jacob E, Smart, asked the Commanders of the materie) and
development COmmands to Rame qualifieq senior officers to a special agd hoc

Weapon sygtemg Management, The 8roup first met on 2] January 1959 During
their one day Mmeeting, the Nominees Produced a draf; that, taking the whole
Air Force for ity Province, directed formatjon of a study 8Toup to produce
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areas of management. * It soon became apparent that the working committee
Was undertaking a no-holds-barred approach to the total weapons development;-
Procurement management pProblem. The committee feported its preliminé.ry
judgments to the study group on 23-24 November 1959, The report wag frankly
critical of the dual command practice of weapon syétem management and -

working committee feceived épproval of continuing its study along this line
and during the next two months delveloped a "detailed and fully-articulated
management system" the essence of which was that planning, pProgramming,

Neither, as matters turned out, was the design for reform allowed to gathe r
dust in some obscure file. But for the moment it was the occasion for coinpro-
mise. The principal committee endorsed a more conservative plan to improve
the management Process without reorganization or functional realignment of
the two concerned coinmands. The role of the Program director was strength-
ened, the Package program concept was given wider application and, in géneral
terms, the management techniques practiced at the Air Force ballistic missile
development complex were endorsed for general uge, This important although
admittedly far from complete reorganization plan was formalized in the "375"
series of regulations published by the Air Force in August 1960, 36 -

For example, there was a ballistic and 8pace systems panel which spent
two months study and analygis of the "unconventional " management pro-
cedures practiced by the ballistics and space division, Intereati.ngly. the

inhibited Primarily because of a lack of a firm definition of itg role and
the presence of outside influences. The Air Force was advised to ", | .

develop an integrated, purposeful, and objective space Program and sell
it to the USAF, OSD, and NSG."
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8pecialists apg the materie] Command's Special Aircraft Project Office.

technical direction. larger ang more Peérmanent facilitieg were being acquired,
Thus early in }1955 the firet of two buildinga under construction wag completed

"




There was constructed, beginning in mid-1 956, the facility called Research
and Development Center. It belonged to Space Technology Laboratories, a

The increasing_numbera of military and civilian Air Force Personnel, a
Parallel increase in contractor manpower, and expanding total of liaison offices
located within the development complex taxed existing facilities to their limitsg.
To solve these pProblems the division leased buildings in the Arbor Vitae area--
and, in some instanpes, as much as 12 mileg from heaﬁquartefa officeg--
and additional Air Force personnel moved into the Research and Development

on 1 January 1959 ballistic missile division personnel at work totaled 1,177;
the materiel command's contracting and logistic pla.nnihg contingent numbered
378; and there weré 145 people in the planning office of the strategic command
for a total of 1,700 Air Force personnel. In addition to theaé, 3,080 Space
Technology Laboratories engineering and support personnel were housed in
the various offices, 3 '

In the spring of 1959 the division, realizing that long term planning offered
the only permanent solution, created a committee to investigate the division's
facility requirements. The committee conducted a thorough review of the pro-
blem but due to some temporarily unsettling migsion assignments had to leave
its work unfinighed, A fresh start wasg made in the fall of 1959 with the

In a general way the numbers designafing the buildings in the accompany -
ing illustration indicate the sequence in which the Air Force built or
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rejected--a process that occasionally reached the Air Force secretariat level.
Sites that were Promising but were unacceptable for one Treason or another
included Los Alamitos Naval Air Station, located a few miles east of Long
Beach, California; Navy-Douglas propérty and_build:i.ng_q located on the north-
west corner of El Segundo and Aviation boulevards; and 80 acres of vacant

land located on the southwest corner of the same intersection. On 26 August

1 960, while search and study continued, the Air Force Ballistic Missile aﬁd
Space Committee reaffirmed the permanence of the bdlisﬁc and space develop -
fnent organization in the Air Force structure and, at the same time, suggested
that the division consider Norton Air Force Base at San Bernardino, California,
and March Air Force Base, at Riverside, California (both are about_ 70 mj‘.les
east of Los Angeles) as possible permanent ”home"aite;. The local cc.>mmittee
concluded that in each instance base facilities were inadequate. 38 *

But the necessity to do something about obtaining additional quarters was
approaching a crisis. On 9 July 1960 the Air Force decided, in response to

division retained executive management responsibility for development of the
systemsg, and the méteriel command's Ballistic Missgile Center, virtually .
sharing the same office Space with the division, was responsible for site actj-
vation. However, a’ significant impact of the change within the context of the

Interesﬁ.ngly, in the light of later events, thé committee determined that
San Bernardino-Air Force Base would not be suitable for the entire ballig-
tic missile and Space program as it would ", + « Trequire a complete
construction of a new facility and would not be conducive to the Aerospace
Corporation in association with the Air Force.* '
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action wag to be worked out by 24 September 1960, a deadline thgt allowed
little time to solve a Problem which had defieq solution for nearly two Years,

gained'iz_xcreas'ing Support. On 6.7 September, General w, E. Lednhard,
deputy Commander for facilities, Presented to Mmembers of the air staff 5 plan
for moving certain elements of the balligtic division ang materiel PTrocurement

propos;l that current ballistic missile Programs be moved from the Inglewood
complex to San Bernarding "as Tapidly ag Possible, Furtbermore, said




This letter got quick results. On 29 September the Air Force vice chief
of staff ordered that site activation management task be ™, .. immedia.te‘ly
relocated to San Bernardino where the current ba.llisﬁg missile program canp
be accommodated ona phased basis." He added that the Inglewood complex
‘would ", . .| become the peérmanent focal point and be strongly identified as

- the USAF military gspace development a.gency."43

Because of its unique contractual relationship with the Air Force, the labora-
tories and its Parent organization (Ramo-Wooldridge Corporation) were denied
ballistic and space hardware development contricts. This exclusion, in
addition to certain other aspects of itg profit making relationship with the

Air Force and with industry, resulted in a plan to replace the laboratories
with a non-profit, govérnment-chartered corporation to perform systems

Wwere concluded in time to permit establishment of the new non-profit corporate
entity, Aerospace Corporation, by mid-June 1960, The first corporation
assignment was to man the world-wide Space tracking network ang perform

Force space Project offices, Some alleviation in officé 8pace availability wasg

gained as Space Technology Laboratories pPersonnel gradually moved into their
own office and laboratory installationsg. 14 ‘

ment force seemed within reach, But ag the moving plan matured, Widening
fissures in its application became apparent. Heretofore such functions as
materiel procurement and development management activity had been carried
on virtually side by side, working under accelerated decision making proced-
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Tealignment of certain Command reaponeibilities wasg long over due, 46

In any Case, events leading to an Afr Force wide reorgan.iz'a.tion now moved
very rapidly, The most important of these actiong Occurred op 4 March 194}

Present were Secreta.ry'Zuckert, Under Secretary J. V. Charyk, Assig.
tant Secretary Lyle 8. Garlock, Chief of Staff, General T, D. White;
Vice Chijef of Staff, General C. E. LeMay; Lieutenant General B, A,
chriever; Lieutenant General §, E, Andersgon; Lieutenant General Mark
E. Bradley; Lieutenant General R, C. Wilson; Major General T, P,
Gerrity; ang Major General 0, J. Ritlang, : .
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Anderson Study Group Tecommendations. On the basis of such research, the
chief of staff Presented a reorganization Plan to a special Air Force hea.d:e
quarters staff meeting on 13 March 1961, A public announcement of the
sweeping command changes was made four days later.  Effective 1 April 1961,
the Air Research and Development Command was to become the Air Force
Systems Command ", ., designed to centralize direction of the ballistic fnissile

programs and to insure the most effective discharge of those military space
responsibiliteg assigned to the Ajr Forc:e."4 ‘

acquisition process, Heretofore a Principal function of the materiel command
procuremeht-and-production Was now assigned to the new systems command,

Systems in the Boston area, and Aefonautical Systems at Wright Patterson

Air Force Base, Ohio. But the greatest impact of the command reorganization .
was felt at the migsile development complex. There the Air Force Ballistic
Missile Division and the Ballistic Missiles’ Cénter were discontinued. In their
Place were created two new organizations, the Space Systems Division and the
Baﬂistic System.s Division. To ingure utmost response and close control in

There followed days of rapid shuffling of former ballistic division elements
to create a deputy command organization, two divigsions, and an equitable
distribution of personnel and available Tesources. It was a tagk performed

under considerable Pressure without minimizing management energies normally
directed to mission assignments.

On 23 March 1961 an "Organization Task Group" was established at .
¢ommand headquarters to supervise the general organization of the command,
Local task groups and committees Wwere set up to apply broad organizational
directives. It wag immediately agreed that the two divisions would operate

‘ | ' . SSEH-40
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the Balligtic Systems Division. The four subordinate military unjts of the .
balligtic miggile division Were reassigned to the new Organizationg, The 6592nq
Was assigned to the deputy Commander's office and the 6555th Tegt Wing
(Development), stationed at Patrick Air Force Base, was ulihged' to the Bajj-
istic System, Division, The two California tegt wings, the 65944 at Sunnyva.le,
and the. 6565¢), at Vandenberg Air Force Base, were assigned to the Space
Systems Division, 1 May the rocket development agency at the Air Force

Flight Tegt Center at Edwerda Air Force Base wag transferred to the Space
Systems Division, 50 . :

Command wag Presented to General Schriever on 12 ay 1961, 1t was
for fj

forwardeq fina] approval of General LeMay who directed that the deputy

cox;'xmander staff ghoulq Dot exceed 23 People, Thi, total wag later increageq
to . '
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essential to further advanced pPrograms in the new space arena, Sox.ne con-
cessions to reality were necessary. For example, for the time being, the
Critical shortage of technica] personnel caused technical development special-
ists to remain with the Ballistics Systems Division.and'advanced systems.
Planning personnel with the Space Systems Division. .Each 8roup would service

the needs of the other division as requested. These and Problems of a similar

Dature were ironed out by 1 July 1961, when manning actions involving the
three organizations were virtually complete.

While the reofga.nization Was going on, the move to Norton Air Force
Base at San Bernar&ino Was not forgotten. On ] May 1961, the Secretary of
the Air Force ruled that "After careful consideration, it hag been determir;ed
that the entire Ballistic Missile Systems Division should move to Norton Air
Force Base on a planned phage bagis b'eginning» at the earliest practicable
date." (Some elements of the Atlas and Titan Program offices had already
relocated on the base.) Further moves were delayed pPending the availability

lishing a single S8pace agency were finally realized, The close éssociation of
the two divisions in Los Angeles directly under the Deputy Cpmmander for

Aerospace Systems was widely considered to be an "interim" Pattern of organi -
zation. By May of 1962, a plan was in ex:'.stepce to provide the two divisions

Space Systems Division leading personnel included in addition to Major .
General 0. J. Ritland, Commander; Major General R. E, Greer, Vice
Commander, Colonel R, A, Berg, Assistant Vice Commander; Colonel

N. M. Lulejian, Advanced Systems Plans and Analysis Office; Colonel

H. H. Eichel, Deputy for Technical Development; Colonel J. s, Bleymaijer,
Deputy for Launch Vehicles; Colonel H. L. Evans, Deputy for Satellite
Systems; and Colonel J. C. Manatt, Deputy for Foreign Technology. .

Total Mmanning, military and civilian, stood at 977,
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south of the Research and Development Center, Thesge build_inge, 80 ang 81,

At the time of thig writing (February 1963) a final solution ¢o the Space
Systemg Divigion houeing Problem haq been foungq, After g Period of
Considerab)e uncertain_ty during the Summer ang fall of 1962, Plans wer,
underway to locate divigion headquartere and eupporting offices in the
Air Force-owned Research and Development Center jn El1 Segundo,
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25, Memo, ARDC to AFBMD, 12 Sep 1959, subj: ARDC Organizationa)
Guidance; Atr, LtGen B. A, Schriever. Cmdr ARDC, to Cmdr
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GLOSSARY OF AB.BREVIATIONS

Acting
Administration

mic Energy Commiggion
irF ‘

Board
Ballistic Missile Tegt System
Branch

Brigadier Genera)

Ballistic Systems Divigion

Captain

Deputy Cormnander, Air Force Systems Command,
for Aerospace Systems

Deputy Chjef of Staff

Deputy Chief of Staff, Developmen’t

Deputy. Chief of Staff, Materiel

Deputy Chijes of Staff, Systems ang Logisticg

Director of Defenge Research ang Engineering

Defenge B :

Deputy
Development

Director; Directive

Divigion :
Designateq Systems Management Group

— ——



Engr

FY
Gen
GOR

Hist

Ind
Intel

Lt
Ltr

Maint
Maj
Memo

Mtg -
Msg

NASA
NsC

Ofc
Off
Opns
Ord
OSsD

Prep
Presn
Progs
Proj

R and D
Rep
Res
Rpt

SA
SAC
SAF

.Engineering

Equipment

Fiscal Year

.General

General Order

General Operational Requirement
Group

Higtorical
Headquarters

Indorsement
Intelligence

Lieutenant
Letter

Maintenance

Major

Memorandum

Memorandum for the Record
Meeting

Message

National Aeronautics and Space Administration
Number
National Security Council

Office

Officer

Operations

Order

Office of the Secretary of Defensge

Prepared
Presentation
Programs
Project

Research and Development

Representatives
Research
Report

Secretary of the Army

- Strategic Air Command; Scientific Advisory Committee

Secretary of the Air Force
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SAF/R and D

SAF/us
Sec

SLv
SN
SO
SOD
SR
SRB
8sD
STL
Subj
Sys

TAM
Tech
TRwW

USAF
U/SAF

V/Cmdr
V/Cs
Vol

WADC
WDD
Wkiy
ws

Yr
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Secretary of the Ajyr Force, Research and Developmenf

Secretary .
Standarqg Launch Vehicle
Se‘cretary of the Navy
Specia) Order

Secretary of Defenge
System Requirement

'mpson-Remo-Wooldridge Corporation

Vice Comma.nder
Vice Chief of Staff
olume

Wright Ai, Development Center
Western Development Division

Weekly
Weapon System

Year
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ABLZ48.upper stage, 10, 12 .

- Able, upper stage, 10, 11, 36; Programs, 12, 44, 76

Able Star, 10, 11, 29, 45

Abort Sense and Implementation System, 46 ' -

Advanced Research Projects Agency, 9, 10, 14, 15, 20, 28, 32, 33, 34, 35,
36, 38, 41, 44, 46, 47 . :

Advanced Reconnaissance System, 9

Advent, 29, 34 '

Aerobee, rocket, 10 .

- Aerojet-General Corporation, 10, 11, 23, 24, 27, 31, 43

Aeronautical Systems Division, 87

Aeronutronics Division, 3) o ‘

Aerospace Corporation, systems engineering and technical direction, 23, 271,
34, 42, 83; creation of, 85; relation with Air Force, 89, 90

Agena, upper stage, 10, 1], 12, 28, 29, 36, 38, 39, 40

Air Force, Assistant Secretary, 8¢ :

Air Force Ballistic Missile Division, origin and early actions, 5, 7; space
missions, 9, 10, 17, 18, 19, 20, 28, 31, 33, 35, 37, 39, 4o, 41; organi-
zations, 63, 67, 73, 74, 77; locatior;, 83; discontinued, 87

Air Force budget, 7 ' '

Air Force Chief of Staff, 69

Air Force Deputy Chief of Staff, Development, 1, 2, 17

Air Force Flight Test Center, 88

Air Force Logistics Command, 87

Air Force Strategic Missiles Evaluation Committee, 3

Air Force Systems Command, mission, 8, 25, 30; Creation, 87

Air Force Systems Review Board, 22

Air Force Under Secretary, 17

Air Force Vice Chief of Staff, 78

Air Force Weapons Board, 17

Air Materiel Command, 4, g

Air Research and Development Command, pPrograms, 1, 2, 1o, 19, 20, 30,
31, 32, 33, 36, 38, 40, 42; organizational changes, 70, 71, 74, 77, 87

Air Staff, 20, 78 '

Allegany Ballistic Laboratory, 10, 12

Anderson, S, E, Lieutenant General, 70, 78

Anderson Study Group, recommendations, 87

4.-71a, satellite Project, 29, 47

Annette Island, Alaska, 65, 67

Anti-satellite 8ystems, 19.23
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Arbor Vitae, offices, 80; street, 80
Armed Forces Policy Council, 3
' 1, 47 '

Army Corps of Engineers, 13 ,

Army Signal Corps, 33

Assista.nt'Chief of Staff for Guided Miesiles, 18

Assistant Commander for Missile Tests, 77 ' .
-Assistant Deputy Commander. Ballistic Misgsiles, 68; Resources, 73

Atlantic Migsgile Range, 14, 28, 32, 37, 40, 45, 4¢, 76, 77 ’
Atlas, development, 1, 3, 4, g; space vehicles, 9, 10, 11, 18, 28, 36, 37, -

44, 45, ¢4, 65; deployment, 67, 76; office location, 89
Atlas-Able. 45 :

Atlas- Agena, 14, 15, 36, 49

Atomic Energy Commission. 35, 36, 39, 40
Atomicg International, 40

Aviation, boulevard. 80, 83, 99

B-58, bomber, 1}

Ballistic Missgile Center, 83, 84, 87, 88
allistic Systems Division, 87, 88, 89

Bell Aircraft Corporation, 43

Bell-Hustler rocket engine, 1}

Bendix Aviation Corporation. 33 .

Berg, R. A., Colonel, Assistant Vice Commander, 89

Bleyma.ier, J.S., Colonel, 89

Blue Scout, Project, 3]1-32

Blue Suit, Capability, 76, 77

Bode, Hendrik w., 3

Boeing, 42 S

Boston, 'Miassachusette, 72; area, 87

Bradley, Mark E., Lieutenant General, g¢

C-119, aircraft, ¢5
Ca.lifornia, 88
Cape Canaveraj, 65
Central Development Force, 72, 73 ) _
Cha.nce-Vought. 31, 43 v
Charyk, 7. V., Under Secretary of the Air Force, 17, 18, 22, 24, 25, 86
Chinijak, Alagka, 66 ‘ ‘ '
Clauser, M. V., 3
Combat Ready Aircraft, study, 2 ,
Command and Contro} Development Division, 73
Commandersg Conference, 72
Comrnumcations satellite S8ystem, 76
- Complex 75, launching, 12
omposite I, satellite Project, 46
Compton, boulevard, 90
Concurrency, explanation of, 72
Convaijr, 3, 11, 4) 42
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b'Courier, satellite project, 11, 29; 1A, 47 ] :
Curtin, R.D., Colonel, Deputy Commander, Space Programs, 69, 74, 84

Decree, communications satellite, 33

Defender Program, -41 '

Defense Communications Agency, 34

Department of the Air Force, 34 _

Department of Defense, 5, 7, 8, 21, 25, 33, 35, 39, 40, 42

Department of Defense ‘Study Group on Guided Missiles, 3

Deputy Commander for Aerospace Systems, 87, 89; for Ballistic Missiles,
73; for Installations, 64; for Military Space Systems, 69; for Resources,
64; for Technical Operations, 64 _

Deputy for Budget and Program Management, Office of Air Force Assistant
Secretary, Financial Management, 4

Deputy Secretary of Defense, 5

Deputy for Space Communications Systems, 34

Designated Systems .Management Group, 22

Detachment Nr 2, 74

Detailed Test Plan, 76" _

Director Defense Research and Engineering, 14, 16, 17, 19, 20, 21, 22,
26, 27 . '

Discoverer, program, 10, 11, 12-13, 16, 29, 36, 37, 65, 66, 76

Dispensary, 6592nd United States Air Force, 67, 74

Douglas Aircraft Company, 29, 30, 42, 43, 90

Draper, C.S., 3 :

Dunn, Louis G., 3

Eastern Development Force, 72, 73
-Edwards Air Force Base, 66, 76, 88
Eichel, H.H., 77, 89

El Segundo, boulevard, 80, 83
Electronics Systems Division, 87
England, 67

Evans, H. L., Colonel, 89

Executive Officer, 64

Explorer VI, satellite, 44, 76

Ford Motor Company, 31

Garlock, Lyle S., Assistant Sécretary of the Air Force, 86
Gardner, Trevor, 4 ‘ '

Gemini, 22

Genera.l'Dynamics-Astronautics, 30, 43

General Electric Company, 37, 43

General Electric, Missile and Space Vehicle Division, 33
General Order Nr 1, 74

General Operational Requirement, 20
Geneva, 34 ’

Geophysics Reéearch Directorate, 37
Gerrity, T.P., Major General, 86, 88
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Gillette Committea Plan, ¢ _ .
Gillette, Hyde, 4 ) ‘ o
-Grand Centraj Rocket ‘Company, Redlands, Californja, 1z, 23
Greer, R. E., Brigadier General, 18, 19; Vice COnunander. 89
Grenier Field, Manchester Municpal Airport, New Hampshire, ¢

Group, 6555¢h Guided Missile, 77; 6592nq Support, 74, 88; 6594th Recovery
. 6 ’ _

Hawaijj, 65, 66, 67
Hickam Air Force Base, 65, 66, 67

Horner, R. g, Asgistant Secretary of the iy Force, 3]
Hudson, .J, B., Colonel,. 63, 64, 73

Hyland, Lawrence, 3
Hyper Environment Test System, Nr 6094, 31

Inglewood, Californija, 1, 80; complex, §5
Institute of Advanced Study, Princeton University, 3

Johnson, J. T., Colonel, 74 v
Kaena Point, Hawaii, 65, 67

Killian, J.R., 35 -

Kistiakowsky, George B., 3, 18

Large, w., Colonel, 63

uritsen, Charles C., 3 )

May, C.E., General, vice ChiefofStaff, 78, 86, 88
Lemes, R,, Lieutenant Colonel, Personne] and Manpower, 74
Leonhard, w. E., Colonel, 64, 74; Brigadier General, 84

40, 65 '

Los Angeles, California, 18, 62, 83, 87, 89, 90
Long Beach, California, g3

Long Range Facility Committee, 83

Lulejian, N, M., Colonel, 74, 89

Lunar observa.tory, 42; Probes, 7¢

Manatt, J, C., Colonel, g9
Manchester,'England, 65

nchester, New Hampshijre, 67
March Ajir Force Base, 83
Martin Marietta Corporation, 27, 43




McCone, John, Chairman, Atomic Energy Commission, 35
McMillan, B. H., Assistant Secretary of the Air Force, 26

McNamara, R.S., Secretary of Defense, 34, 86
Mercury II (Gemini), 22

Metcalf, G.F., 3

Meteor, rocket stage, 31

Midas, 10, 14-16, 66, 76

Military Lunar Base Program, 43

Millikan, C. B., 3 :
Minneapolis-Honeywell Regulator Company, 42
Minuteman, 8, 23, 64, 76

Morton, W.R., Colonel, Commander, 6592nd Support Group, 74

NASA-Delta, space vehicle, 29
National Advisory Committee for Aeronautics, 31

National Aeronautics and Space Administration, programs, 8, 22, 23, 24,

25, 26, 30, 31, 35, 38, 39, 43, 44, 45, 46, 47
National Security Council, 18
Navy, 46, 47, 66
Navy-Douglas, property, 83
Nike-Zeus, 21, 4]
North American Aviation, 42, 43
Northrop Corporation, 43 :
Norton Air Force Base, 83, 84, 89, 90

Office of Assistant Commander for Missile Tests, 76

Office of Missile and Satellite Systems, 18
Office of Secretary of the Air Force, 18

O'Neill, J.w., Colonel, Assistant Deputy Commander, Ballistic Missiles,

68, 69, 73, 74, 76
Offutt Air Force Base, Nebraska, 66, 67
Oscar I, satellite, 13

Pacific, 13

Palo Alto, California, 65, 66

Pacific Missile Range, 15, 32, 40, 66, 76
Panofsky, 15; Panel, 36

Patrick Air Force Base, 72, 76, 88

Pentagon, 21, 86 .

Permanent Satellite Base and Logistics Study, 43
Phillips, E. W., Colonel, Comptroller, 74
Phoenix Study, 23, 26

Pioneer Vv, 44, 45

Point Arguello, 15, 18, 19, 32, 65, 66

Polaris, 23, 46 ‘

Power, T, 8., Lieutenant General, 1, 2

Powers Incident, 17 '

President Eisenhower, 17
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Putt, p, L., Lieutenant General, 1, 20

Quarles, Donald A., 5, 34

Radio Corporation of America, 2]
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Ramo-Woolridge Corporation, 4, 41, 8o, 81, 85
Rand Corporation_9. 32

Random Barrage System, 4)

Regulation, 375 Series, 79, 86 A
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Republic Aviation Corporation, 42 :

Saint, satellite System, 20, 22
Samos, 10, 16-19, 66, 76

San Bernardino. 83, 84, 85, 86, 89 -
Sunnyvale, 88

Saturn, booster, 24 :
School of Aviation Medicine, 13, 37
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14; General, 62, 68, 71, 72, 73, 74, 78, 84, 86, 8s, 90
. 9 -
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Sheppard, William A, Colonel, 62
Singapore, Malaya, ¢5
Sino-Soviet, 16

Smart, 7, E., Major General, Assistant Vice Chief of Staff, 78
SNAP, 39, 40

Soper, R, E., Colonel, Executive Officer, 74

South Point, Hawaii, ¢5

Soviet, 8, 24, 63 ‘

Space Counter Weapons Program, 4
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Sputnik, 7, 36, 42 ‘ '
Squadron, 4999th, 66; 6592nd Support (Missile Technical), 67; 6593rd Test

(Special), 65; 6593rd Instrumentation, 66; 6594th Data Processing, 66;

6594th Launch, 66; 6594th Instrumentation, 66; 6596th Instrumentation, 66
Steer, communications system satellite, 33 - T ,

Stever, H. Guyford, 70

Steward, H.J., 3

Strategic Air Command, 33, 63 "

Study, Research and Development of Guided Missiles and Space Vehicles Over
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System 6094, 32 - ' _

System Requirement Nr 187, 20; Nr 183, 42; Nr 192, 42; Nr 17532, 43

Tackle, communications system satellite, 33

Task Force on ARDC Organization, 71

Teapot Committee, 3 :

Terhune, Charles H. Jr., Colonel, 62, 63, 64, 73; Brigadier General,

Vice Commander, 74 .
Thiokol Chemical Corporation, 30
Thiokol, Sergeant motors, 29 :
Thor, development, 8; booster, 9, 10, 12, 28, 36, 47, 64, 67
Thor-Able, space vehicle, 46; -Able 1, 28, 29; - Able 3, 44; - Able 4, 44;
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-Sergeant, 29 :

Thor- Agena, 12, 29 )
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