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PREFACE

That this nation passed through extremely trying years in
selecting the best approach-for the development of the ICBM's and
the IRBM's is & generally known fact. During the formative stages
of the progrem, the mildtary services, in a senge, occupled the role
of "bidders" seeking developmental responsibilities. Each was sure
that it had the best proposal, which fostered a highly competitive
spirit. BSince both Army and Air Force were eventually assigned IRBM
development tasks, controversial issues arose on methods of developing
and concepts for deploying the finished weapon. In justifying positions
or beliefs, literally thousands of documents were aﬁassed covering every
phase of the program. Thus, many parts of the JUPITER program have
Blready been the subject of exhaustive narrative treatment. This mono-
graph was written to provide en overview from concept of the weapon to

deployment of the missile.

James M. Grimwood

xi



CONTENTS

CHAPTER

II

III

v

VI

VII

VIII

FRONTISPIECE .
PREFACE
LIST OF ILLUSTRATIONS

LIST OF APPENDICES .

EVOLUTION TOWARD JUPITER DEVELOPMENT .

The 1,000-Mile Missile .
The 1,500-Mile Miggile .
Department of Defense Decision .

BUILDUP FOR JUPITER DEVELOPMENT
Personnel . . ..

Facilities .
Management .

ARMY-NAVY COOPERATIVE PROGRAM
Development Plans

Navy Requirements in the Development Program

Withdrawal From Army Program .

OPERATIONAL CONTROL TO THE AIR FORCE . .
Air Force-Army Employment Concept Differences
Administration and Coordination Bog

Termination Threat .

Army-Air Force COOperative Program .

THE MISSILE . . . . .
Description
Development Program
Production and Delivery
Misgile Testing Program -
Funding . . . . . e e e
TRAINING .
DEPLOYMENT .
PROGRAM DIVIDENDS - SATELLITES .
GLOSSARY OF ABBREVIATIONS

APPENDICES. .

xiii

PAGE

iv

xi

. xiv

98
105
113

121



LIST OF ILLUSTRATIONS

Firing of JUPITER Missile 33

Major JUPITER Development Milestones

The Composite Re-entry Test Missile
Tactical JUPITER Launch Site

Factory to Launch Sequence (JUPITER)
JUPITER Missile and Trajectory

Cutaway of the JUPITER Missile System
JUPITER Migsile 57 .- ’
Factur® Which Influence a Ballistic M13311e TraJectory
Rear Section of JUPITER Thrust Unit
Anti-Sloshing Baffles

JUPITER Migsile Plan

JUPITER Funds, Pracurement & Delivery

IAF Training

JUPITER IWST Site at OGMS

JUPITER Deployment Plan

JUPITER Launch Pogition V - NATO I

JUNO II Payload

JUPITER-JUNC II Series

xiv

Page

Frontispiece
Frontispiece

29

45

49

54

57

61

64

68

72

78

84

94

96

99

102

111

112



LIST OF APPENDICES

Chronology of Significant Events in the JUPITER Program 1955-1662
ABMA Semianmial Personnel Strength Chart - Feb 56-Dec 59 .
$25 Million FY 1957 MCA Program

ABMA Organizational Chart - 1956

JUPITER Missile Fact Sheet

Contractor Structure - JUPITER Missille System

JUPITER "A" Firings (25) (R&D)

JUPITER "C" Firings (3) (R&D)

JUPITER RRD Firings (29) (R&D)

Live System Test (1) and Combat Training Launches (%)
Status of JUPITER Air Force MIFR's

JUPITER Training Courses

JUPITER and JUPITER C Space Mission Firings (17)

XV



1. & EVOLUTION TOWARD JUPITER DEVELOPMENT

{U) In a sensge, it is practically impossible to designate a point
in time that could be specified as the starting date for JUPITER planning.
To have a missile weapon system that could strike targets within the
depth of theater operations was a prime goal of battlefield commanders,
Based on this criteria, planning for the development of a long-range
misgile, or at least wiat would have been considered long-range in the
late'Forties and early "Pi{ftles, could be said to mark the start. With
this in mind, the REDSTONE would be the immediate forerunuer of the
JUPITER, and logically so, for many JUPITER components were sophistica~
tions of REDSTONE components.

db At the outset, the REDSTONE program had a range objective of
500 nautical miles. As time drew near to the actual "hardware cutting,"
however, the Office, Chief of Ordnance (OCO0) dictated a payload or war-
head weight that reduced the range to less than 200 nautical miles with
the power plants then available. This was in late 1950 when develqsﬁent
of the REDSTONE was started. Although the Army Field Forces (AFF) were
now given promise of a missile weapon system with a thermo-nuclear
capability, the range was less than desired, and the REDSTONE became an
interim measure to attain at least a short-range capability. A long-
range system was still needed, and this thought was constantly in the
minds of many planners. For a while, the thinking was directed toward
gaining the additional range through component redesign of the REDSTONE.
In fact, one such proposal in February 1954 was brought forth by the

Department of Army Chief of the Organization and Training Division that
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the warhead weight be reduced, with a resulting range ’hcrease to 240
miles. But in May of that year, the Department of Army (DA) decided
to continue the REDSTONE as a weapoms project to gain the early thermo-
nuclear capability. To some extent, this shifted attention momentarily
away from the REDSTONE as a possible long-range warhead carrier.1

(U) After the DA decision, AFF embarked on a comprehensive study
project that covered an optimum family of guided missiles. One of these
was a short-range missile—75 miles—to support corps or army operations,
and the CORPORAL, an on-the-shelf item, could partially meet this
requirement during the interim before replacement by the solid-prepel-
lant SERGEANT. For medium-range operations, a new missile having a
150-mile capability was proposed for support of Army and Navy group‘
operations. What was then considered as long-range would be achieved

through development of a new 500-mile missile to replace the REDSTONE.2

The 1,000-Mile Migsile

' DA did not concur with AFF's 150- and 500-mile range proposals.
Instead, they felt that efforts should be concentrated on developing one
missile capable of a 1,000-mile powered flight and of being accurately
gulded the last 200 miles at a speed of Mach 3. Indications were that

development of the 1,000-mile missile would start immediately, but, on

1. Tech Rpt, Ord GM and Rkt Pros, REDSTONE, Vol IV, pp. 2-3; Ltr,
0CO to RSA, 10 Jul 30, subj: Study Towards a 500-mile Wpn, cited
in abv Tech Rpt; Memo, Org & Tng Div to AC/S G-3, 16 Feb 54, subj:
Army GM Pro, cited in DA Pam 70-10, p. 35.

©2. Memo, OCAFF to AC/S G-3, 25 May 54, subj: Surface-to-Surface GM
Rqmts for Spt of Corps & Larger Units, cited in DA Pam 70-10, PP.
35-36.
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2 August 1954 the Army Chief of Staff directed further study covering
surface-to-surface missile requirements.3

(U) During the course of these events, and even prior to the dates
indicated above, personnel at Redstone Arsenal, where most of the exist-
ing Army know-how for missile development was concentrated, advised 0CO
that a 15-month study on a long-range missile had been prepared and was
being submitted for review. Also, germane to the proposed development
plan was the fact that the personnel corps at Redstone had reached a
scientific point of achievement where assignment of a challenging new
project would be quite welcome. In brief, Redstone suggested that it
be directed tq initiate the 1,000-mile missile development program.

(U) The Redstone study concluded that the best approach would be
the development of a ballistic, two-stage rocket-propelled missile,
with the warhead separating from the second stage after burnout. Thig
proposal was based on a probable need for a controllable warhead; but,
if this device were unnecessary, feasibility studies should consider
the development of a single-stage, rocket-propelled ballistic missile.
Propulsive agent proposals invelved gasoline and liquid oxygen (LOX),
which was consistent with the then state-of-the-art and availability.

(U) While these recommendations were being made, Redstone Arsenal
was becoming more and more capable of initiating the long-range missile
program, for the REDSTONE missile had, by that time, traversed a number
of successful flights and could be used as a carrier in a component

development program. A suggestion to this effect was made, egspecially

3. DA Pam 70-10, p. 36.
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with regard to experimental nose sections, as it was known that the
Te-entry problem for long-range missiles would be difficult to solve.
The initiation seemed logical, too, from another standpoint, for North
American Aviation (NAA) was on the verge of developing a power unit
capable of 135,000 pounds of thrust, which could be either adapted to
the REDSTONE or used in new missile development.4

(1) Eventually, many of the recommendations of the Redstone group
were adopted, that is, with reference to the technical pursuit, but not
in 1954, for DA and DOD felt that further stud& was necessary. Redstone
was persistent, however, for as late as December, proposals for long-
range missile development were forwarded to OCO. Reactions were mild.

(U) At the outset of 1955, it appeared that the cycle of study
and propose was to continue, when OCO directed Redstone to make a study
of a family of missiles for Army use. To some extent, this did remain
the pattern, but informal information gleaned by 0CO in February
eventually brought changes. With regard to the continuing studies, a
July proposal for a 1,500-mile missile led to a specific development
program. As for the February item, OCO learned that the Air Force
intended to invite proposals for the development of a 1,000-mile migsile
using existing hardware. An anncuncement had also been made in January

by the Air Force confirming the fact that Convair was working on the

ATIAS 5,000-mile ICBM.5

4. Ltx, RSA to 0CO, 31 Jul 54, subj: Army Long-Range Msl Sys, and
annex, subj: - A Pro; of Feasibility Studies & Spting Res for a
Long Range Msl Pro, Hist Off files. .

5. ABMA Ref Book: JUP, Part I, Tab A-4, Hist Off files.
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(U) These Air Force announcements fostered a wave of activity on
the part of the Army, especially with regard to the 1,000-mile missile.
To Army, depending on the use of the 120,000-pound thrust NAA engine,
its facilities appeared to be the logical site for development. It was
felt that the REDSTONE could be upgraded tc a two-stage misgsile having
a range of 1,000 miles or better. Besides, the guidance system was
being developed, and much of the hardware required for such a weapon
had glready been proven. Personnel and facilities at Redstone Arsenal

could admirably satisfy the requirement, and OCO proposed that these be

offered.6

The 1.500-Mile Misgsile

(U) The thioking in terms of range did not stop with the idea of
the 1,000-mile missile, for on 14 February 1955 the Technological Capa-
bilities Panel, commonly known as the Killian Committee, recommended an
immediate program leading to the development of small artificial satel-
lites and an JRBM of the 1,500-mile range class to parallel ICBM
development. Missiles of such range actively affected the concept of
waging warfare and, in this respect, the Army Deputy Chief, Research
and Development (R&D), queried OCO as to the possibility of a 1,000~to
1,500-mile missile. There were a number of matters to be considered.
For example, according to the R&D chief, airlifted assaults over great

distances might characterize Army operatioms, and the transport of such

6. DA Pam 70-10, p. 118; House Rpt Nr 67, 87th Congress, lst Session,
subj: A Chronology of Missile and Astronautic Events, Washington,

D.C., 1961; Emme, Eugene M., Aeronautics and Astronautics, NASA,
1961. '




weapons as the REDSTONE and SERGEANT to airheads might pose a serious
logistic problem. Therefore, the launching of a long-range ballistic
missile from a relatively rear area might prove quite effective as well
as economical. Before such a concept was adopted, however, there were
salient questions to be answered. These involved the degree of accuracy
that could be achieved, reliability of guidance systems that might be
employed, and whether or not problems in either case could be speedily
resolved.7

(U) This was but one move in the slightly quickened pace leading
toward action, for, on 25 March, the Assistant Chief of Staff, G-3
(Training), recommended the initiation of the 1,000- to 1,500-mile
missile development program. Additionally, CONARC began reviewing and
updating its 1954 conceptions. Proposals for short range remained the
same, with the 75-mile SERGEANT being considered as the best solution
to meet this requirement. In the medium-range field, development of a
250-mile missile was proposed to replace the suggested 150-mile weapon.
As for long-range missiles, CONARC did not make a specific suggestion.
The 250-mile missile, to their thinking, deleted the 500-mile require-
menty however, they believed that the Army did require the ability to
attack targets with nuclear warheads at extremely long range.8

(U) By May 1955, Redstone Arsenal completed the study that had

been directed by OCO in January. Basically, this involved three missiles,

7. House Rpt Nr 67, op. cit., p. 21; Memo, Dep Chf R&D to OCO, 1 Mar
55, subj: Medium Range Ball Msls, cited in DA Pam 70-10, p. 1i8.
8. DA Pam 70-10, p. 118; Memo, CONARC to OCRD, 2 Apr 55, subj:

Surface-to-Surface GM Rqmts for Spt of Corps & Larger Units, cited
in DA Pam 70-10, p. 38.
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the larger of which was an IRBM. No commitments were.immediately forth-
coming from this or any of the other preceding proposals, but at this
point recommendations from widespread sources were centering on the
requirement for a long-range missile of the IRBM class. Redstone
Arsenal quite firmly believed that it had the capability to accomplish
such development, so, in June, another presentation was made to
Washington officials proposing development for a ballistic missile
system of 1,000 or more nautical miles range. Throughout this study,
it was repeatedly stressed that this development could be effected by
redesign of existing components. The REDSTONE had served as an excel-
lent laboratory and could still be used in such a way to test and prove
long-range missile components. In fact, 19 REDSTONES had been earmarked
for these purposes, especially with regard to resolving the nose cone
re-entry problem. A number of alternative methods were included as to
the way in which the missile could be employed, which involved ranges
above and below the 1,000-mile mark. All of these propesals hinged on
the use of NAA's engine, which was now rated at 135,000 pounds of thrust
and had undergone some 334 static tests.9 No active results came from
this proposal.

(" Continuing with the successive monthly proposals, Redstone
Arsenal, in July, dropped all recommendations for shorter range and
concentrated on the 1,500-mile version. As to characteristics of the

weapon being considered, it was to be a single-stage, liquid-fuel

9. RSA OML Study, 13 Jun 55, subj: ~OML Prop for a Ball GM sys of .
1,000 .or More.NM Range, Hist Off files.
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ballistic rocket designed to carry a 2,000-pound payload to the speci-
fied range. A swivel-mounted 150,000-pound thrust NAA engine would be
used as the power unit (static tests of engines of this capability had
already been conducted). The missile would have a diameter of 95
inches and a length of 1,114 inches. Propulsion would be provided by
using 45,860 pounds of JP4 as fuel and 103,120 pounds of 10X as the
oxidizer to acquire a maximum burning time of 119.3 seconds. Launching
weight would be 167,000 pounds. The missile was not f£in controlled but,
instead, would have attached two hydrogen peroxide vernier thrust
nozzles of 1,000 pounds of thrust each. Additionally, six small nozzles
would be imstalled to provide spatial attitude control in pitch, yaw,
and roll., The gimballed engines also served to assist in correcting
the same problems, and the swivel would be hydraulically activated.lo
(U) The June and July proposals orally presented by Dr., Wernher
von Braun, chief of the Redstone development team, before the Armed
Services Policy Council began to interest officials at the high
Washington level. Secretary of Defense Charles E. Wilson designafed
Reuben B. Robertson of DOD to investigate the IRBM field. Then, OCRD
requested 0CO to compile a list of facts favoring development of the
1,500-mile missile at Redstone. O0CO quickly complied, listing manﬁpof
the reasons that had been included in past studies, that is, facilities,
competent personnel, and proven components that could be redesigned.

One new feature was added: that the REDSTONE missile had been transferred

10. RSA OML Study, 1 Jul 55, subj: OML Prop for a Ball GM Sys of
1,500 NM Range, pp. 14-16, Hist Off files.



to a production contractor. This meant that an industrial capability

would be available when the 1,500-missile reached that stage, an

important point to be considered.11
(U) By August 1955, the matter had reached a cost study stage.

In this respect, the Army Chief of Staff requested an estimate for

developing a 1,500-mile missile at Redstone. OCC placed the cost of

a six-year development :program at $240 million, but OCRD believed this

to be too conser#ative-and estimated that the costs would run between

$400 and $500 million. Redstone's piana as of September indicated that

the time frame of the development would be somewhat telescoped, giving

an Ordnance Readiness Date of.l November 1960. .This plan was based on an

assumption that the starting date of the brogram would be 1 Octocber

1955 with the first flight test of a REDSTONE to support research mis-

sion assignments for development of the 1,500-mile missile. Fifteen

such vehicles would be used in the first stage of the program.

Thereafter, a 50-missile prototype test program was contemplated. For

strictly R&D purposes, there would be 40 missiles. The other 10 mis-

siles would serve the dual purpose of R&D and engineer-user testing and

would be instrumented to satisfy both requirements. This planning was

based on experience in the REDSTONE development program, and was the

basis for 0CO's $240 million estimate.12

11. ABMA Ref Book, Part I, JUP, Tab A-4.
12. Memo, OCRD to D/CS for Plans and Resh, 1 Aug 55, 'subj: 1,500-mile

Msl Costs, R&D; Pam 70-10, p. 119; RSA OML Study, 7 Sep 55, subj:
OML Ball GM Props for Range of 1,500 NM.
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Department of Defense Decision

(U) Now that it was generally conceded that a requirement existed
for a 1,500-mile range ballistic missile, the matter at hand was the
adoption of the specific technical development pursuit from the several
existing plans. For example, the development plan proposed by the Air
Force in January 1955 was still active, and OCO as late as September
was suggesting that the team at Redstone be used to accomplish the work.
Air Force officials indicated that they would like to see the team
broken up and assigned to its various activities to effect development,
but Secretary of the Army Wilbur M. Brucker objected to such [ragmenta-
tion. At this point, the Secretary of Defense, Charles E. Wilson,
decided there would be two IRBM's developed, one of which would cover
land- and sea-based requirements.13

(U) When this decision was made, DOD, in reality, had five possi-
ble systems under consideration for the IRBM role. One was simply to
use a by-product of the ATLAS ICBM program and the others included a
separate Air Force project, a United States (US)-United Kingdom (UK)
cooperative development program, a Navy ship-based ballistic missile,
and the Navy TRITON missile. Most of these courses appeared illogical
to Army technical experts. With regard to the ATIAS by-product, the
high ICBM development priority and the anticipated operational date of
the ATLAS-—1965—made this pcssibility seem a poor choice. The UK had

little experience and it would be 1965 before a product would result

13. Hist, ABMA, 1 Feb-30 Jun 56, p. 3, Hist Off files; ABMA Ref Book,
Part I, JUP, Tab A-4; House Rpt Nr 67, op. cit., p. 23.
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from a cooperative venture. TRITON was nonballistic, so it was com-
pletely ignored. With regard to Air Force and Navy projects, Army
believed that these could be combined and the group at Redstone Arsenal
could develop and have the system available by 1960. Also—in September—
Dr. von Braun gained an audience with Mr. Wilson and pointed out that

the development of the 1,500-nautical mile wissile was a logical exten-
sion of the REDSTONE p;‘-ogram.l4 Some effect on the development course
must have resulted from this particular presentation.

(U) The pace accelerated in September and October 1955. An Army
staff proposal presented to DOD on 22 September called for a program em-
bracing the recommendations of the Redstone Group, that is, use of faci-
lities and personnel, design assumptions, and cost estimates. On 13
October, the same présentation was made to the Chairman of the Joint
Chiefs of Staff (JCS). .Then, on the 26th, the Army Chief of Staff an-
nounced to his key subordinates a plan to execute the 1,500-mile missile
development program, 1f the Army were assigned program responsibility.
This plan outlined the role that the later-to-be-activated Army Ballistic
Missile Agency would play. It also gave indications that the command-
ing general of this organization would be delegated special authority,

covering funding, development, and procurement actions, to execute the

l4. Study, 187Sep 55, 'subj: Ball GM Sys Props for Range of 1,500 NM .
(abbreviated); Houge Rpt Nr 67, op. cit., p. 23; House Rpt 1121, 86th
Congress, subj: Org & Mgmt of Msl Pros, p. 58; AOMC Ball Msl Ref
Book, subj: Consolidated Chronelogy of Significant Events in the
JUP Pro.
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program under a compressed time frame, even to requiring assistance
from Army organizations outside his immediate command.15

(U) Ways and means for conducting an IRBM development program were
available, but one major question remained to be answered. This pertained
to the employment of the missile when it had attained an operational
capability. Simply stated, who was going to fire the missile——Army or
Air Force? For years now the Army commanders had been envisioning a
battlefield of considerable depth, which manifested the necessity for a
long-range missile. Secretary Brucker defended this need before the
National Security Council on 1 November, and pressed for a decision
favorable to Army. The next day, the JCS indicated to Secretary Wilson
there was an urgent requirement for IRBM'development, but they could

not agree as to the service to which it should be assigned. On the 8th

the DOD decision was rendered, and an Army development program was given

the "green light."16

(U) Secretary Wilson's decision covered the long-range ballistic
missile program, which included two ICBM's and two IRBM's. All were té
be afforded the highest national priority, with a qualifying stipulation
that the IRBM's were not to interfere with TICRM development. .The Army,
in cooperation with the Navy, was to develop IRBM Nr 2 to achieve an

early land- and sea-based capability. To direct the program from the

15. Hist, ABMA, 1 Feb-30 Jun 56, pp. 89-90; Hist Monograph Nr 3, subj:
Spec Powers Delegated to the CG of the ABMA, 1 Feb 56-31 Mar 58,
Feb 61, Hist Off files.

16. ABMA Ref Book, Part I, JUP, Tab A-4; Memo, JCS to S/D, subj: Defi-
nition of Mil Rqmts of the Mil Sves for the IRBM, cited in AOMC
Ball Msl Ref Book, JUPITER Chronology; Memo, S/D to S/A & S/N, 8
Nov 55, subj: Mpmt of the IREM Nr 2 Dev Prog, Hist Off files;
House Rpt 1121, op. cit., p. 102. '
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top level, a Joint Army-Navy Ballistic Missile Commiftee (JANBMC) was
established, with the Secretary of Navy serving as Chairman and the
Secretary of Army as vice chairman. They, in turn, reported to the
Ballistic Missiles Committee, which the Secretary of Defense established
in his own office (0SD/BMC). Secretary Brucker and General Maxwell D.
Taylor, Army Chief of Staff, relayed the word to all Army elements that
the IRBM Nr 2 program w#s to carry top priority in the Army.l7

(U) Once the decisien had been made, reaction was quick. In this
respect, Maj. Gen. John B. Medaris was made Commanding General designee
of the to-be-formed ABMA on 22 November 1955. Exactly one month later,
the general orders were published activating ABMA, with an effective
date of 1 February 1956, as a Class II activity under the Chief of
Ordnance. The fruition of Army proposals had come about, although from
a different tack than had been earlier intended. Rather than being a
partner with the Air Force for the development of a land-based IREM,
. the Army team and now been assigned the responsibility of developing an

1
IRBM that was responsive to land and sea requirements. 8

17. Memo, S/D to S/A & S/N, 8 Nov 55, subj: Mgmt of IRBM Nr 2 Dev Pro;-
Memo 5/A to C/S, Army, 16 Nov 55, subj: Prosecution of the Inter-
mediate Range Surface-to-Surface Msl Proj Memo, Army C/S to Army
Staff, 18 Nov 55, sub]: Prosecution of the Intermediate Range
Surface-to-Surface Msl Pro;,. all in Hist Off files.

18. DA SO 227, Section 8, 22 Nov 55; DA GO 68, 22 Dec 55. Also see
Appendix .1 for a chronological listing of significant events in the
JUPITER progran.



1I. (. BUILDUP FOR JUPITER DEVELOPMENT

(U) The DOD charge to develop IRBM Nr 2 to meet land- and sea-
based requirements at the earliest possible date posed, in many ways,
a number of problems. To be specific, these were men, materiel, and
management., With respect to the personnel fapet, the Guided Missile
Development Division (GMDD) at Redstone Arsenal, the group that had been
consistently recommending the development of a long-range missile, pos-
sessed the nucleus to acquit this task, but not within the telescoped
time frame indicated in the development directive. This meant that
qualified people would have to be recruited and trained. Likewise,
facilities at Redstone provided a basic requirement, a factor that had
weighed heavily in choosing the installation as the development site,
but these had to be augmented with structures and test facilities that
were peculiarly suited to a mission of large scope and complexity. Too,
the prime production contractor had to be assisted in obtaining suitable
space. And finally, with regard to the management aspect, the develop-
ment of the weapon to full operational capability required the talent
and technical "know how" of numerous Army elements, and a management
system had to be devised to assure the responsiveness of these
organizations. In sum, the Agency leader, although armed with special
delegated powers, had many problems to resolve at the outset of the

JUPITER development program.

Personnel
(U} As intimated, GMDD provided the basic manpower reservoir for
the newly formed ABMA. This group was comprised of about 1,600 personnel,

- 14 -
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of which some 500 were classified as scientists and engineers. - One
hundred of these had been scientists and engineers on the German V-2
project during World War II. Although talent and capability were
represented by this group, there was a demand for a greater technical
work force to accomplish the task at hand. To meet this requirement,
the month before ABMA's activation, Redstone sought and received permis-
sion from the Fifth Ci#il Service Region: to start a nation-wide publicity
and recruilting campaign. ABMA continued this program after it became an
independent agency. The initial goal was to f£ill 2,349 positions,
including GMDD incumbents and hew hires.1

(U) Several pitfalls were met as skilled employees were needed by
the new missile development agency; Redstone Arsenal had to maintain its
forces; and industry, which was on the threshold of a heavy missile pro-
duction program, had a requirement to recruit highly technical personnel.
Also, the Air Force eand its prime contractors were similarly affected.
This created a highly competitive atmosphere, and one givén to proselyt-
ing, since the qualified manpower source was quite scant. 8o recruiting
ground rules, as effective as possible, were drafted. Despite the
obstacles, ABMA recruitment was relatively successful, for, by 30 June

1956, against an authorization of 3,301 civilian positions, 2,702 had

1. Hist, ABMA, 1 Feb-30 Jun 56, Chap VIII, Hist Off files.
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been filleéd and a number of others had been committed, Additionally,

513 military personnel were on duty, as compared with 535 authorized.2

Facilities

Private Housing .

(U) 1In a sense, during its early years of operation, ABMA had a
direct and indirect facilities problem; one related to the task of con-
structing facilities associated with the development program, the other
to private housing for its employees. With respect to housing,
Huntsville, Alabama, a comparatively small town of 16,000 in 1950, had
trebled its population by 1956, largely through the influx of people
associated with the arsenal and the buildup of contractof operations.
Housing had not kept pace, and it was June of 1956 before two Congres-
sional bills helped solve this problem, and several fears later before
supply and demand more nearly coincided. As may be surmised, the hous-
ing problem had its effects upon the personnel recruiting program, too.

Contractor Facilities

(U) ABMA was also concerned with housing from another standpoint,
and one that still was not involved with the construction of facililities

within its own immediate complex. This problem related to effectively

2. 1Ibid.; Memo, Dep Cmdr,. ABMA to all Staff & Div Chfs, 14 Feb 56,
subj: Recruiting & Employment by ABMA; Ltr, RSA to ABMA, 9 Apr 56,
subj: Recruitment for Staff and Divs of ABMA; Ltr, ABMA to 0OCO & DA,
14 Aug 56, . subj: Competition with Govt Contractors for Key Pro-
fessional & Managerial Pers; Ltr, Ramo-Woolridge Corp to Maj Gen
B. A. Schriever, with cc to Maj Gen J. B. Medaris, 30 Apr 56, subj:
Ramo-Woolridge Procedure When a RSA Employee Applies to Us, all in
Hist Off files. See Appendix 2 for semiannual strength totals
during peak years of JUPITER development,
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siting Chrysler, its prime contractor for REDSTONE and IREM Nr 2.
Difficulty was experienced in satisfying these space requirements. At
the time, Chrysler was occupying 200,000 square feet of floor space at
the Naval Industrial Reserve Aircraft Plant (NIRAP) in Detroit, Michigan.
This space was devoted to REDSTONE production, and a minimum of some
350,000 additional footage'was needed for the IRBM production program.
The;e was more space in‘ghe NIRAP building, but this was being used for
jet-egﬁing production. Prompted by this fact, Rear Admiral W. F. Raborn
suggested that the Army seek other sites in the Detroit area. Thereafter,
conferences were held and studies were made, and the choice usually
turned to the NIRAP installation, at least on a temporary basis.3

‘) This temporary eleu;ent attached to the use of the structure
left the way open to continuous suggestion of sites for operation. In
fact, recommendations were being made for a period of 20 months. Some
of the places considered included the Chrysler San Leandro, California
Plant; Michoud Ordnance Plant, New Orleans, Louisiana, where Chrysler
had an operatiog during World War II; and Limestone Cave near Nashville,
Tennessee. Finally, on 31 October 1957, NIRAP was selected as the
permanent production site, and the installation was renamed the Michigan
Ordnance Migsile Plant. This gave Chrysler 1.649 million square feet of

space that could be devoted to manufacturing and 120,000 square feet of

administrative space.

3. MFR for CG, ABMA, 7 Feb 56, subj: Conf Notes fr Mtg on Jet Engine
Plant Facility held on 6 Feb 56; Minutes, JAN/BMC Mtgs, 12 Mar, 12
Apr & 15 Nov 56, all in Hist Off filas.

4. Msg, COFORD to ABMA, 31 Oct 57, cited in AOMC Ball Msl Ref Book,
subj: JUP Chronology.
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Redstone Arsenal Facilities

(U) Construction of missile development facilities at Redstone
also caused considerable attention; As earlier mentioned, existing
facilities at the arsenal had been a major factor in its selection as
the site to develop the IRBM. This situation had not come about over-
night, nor were the facilities, as existed in 1956, considered adequate
to accomplish the task at hand.

(U) Buildup for missile development programs at Redstone actually
started in 1950 when the Chief of Ordnance selected the site because it
appeared to lend itself to guided missile research programs. This deci-
sion was quite appropriate in that year, but the facilities had been
built during war time, with only a five-year life expectancy. Bui;gings
that had aided Redstone’s wartime chemical mission had been rehabili-
tated to house laboratories used in support of REDSTONE missile
development. As the program progressed, these structures became inade-
quate and, in 1953, some new construction was started. This involved
three buildings—405, 405A, and 405B—which were used as missile assembly
and component hangars to meet a modest fabrication schedule of one mis-
gsile per month. Other laboratories were still housed in old warehouses.

(U} The next increment in the construction program came about in
1954, as a result of a growing national interest in missile research
and development. This building effort included a test stand with
ancilliary buildings to permit testing of a complete missile under full
thrust, a guidance and control (G&C) laboratory, and an engineering

building (488, which was later renumbered 4488 and became the headquarters
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building of ABMA). When ABMA was activated, it inherited the new con-
struction plus the old chemical warehouses.5

(U) The crash nature of the JUPITER program (so named in April
1956) demanded additional structures, and 11 construction projects were
considered absolutely necessary by ABMA. These, in part, included an
addition to the structural fabrication building, a structures and
mechanics laboratory, af extension to the G&C lab, a guided missile test
shop, a missile assembly-inspection hangar, and modifications to some
of the 1954 construction. A total of $25 million was requested to satisfy
these purposes. As it turned out, authority for $23,968,379 was received;
and, on a balance sheet of 5 January 1962, the Mobile District of the
Corps of Engineers (COE) reported expenditures of $22,087,451.21 against
obligations of $22,087,459, Added to this, approximately $1.5 million
had been gpent on an engineering building at the Jet Propulsion Labora-
tory (JPL) in support of the JUPITER pregram, Thus, the construction
program stayed well within its authority.6

(U) Despite the crash connotation placed on the weapon's develop-
ment, the construction program did not move wiFh the speed this implied.
During December 1956, ABMA sent a message to 0CO, the gist of which was
largely justification for the facilities to be constructed, modified, or
expanded. Moreover, ABMA pointed out that these facilities could be

used at a later date, with little, if any, change for other guided and

5. MFR, Col J. G. Zierdt, Chf, ABMA Cont Off, 28 Apr 56, subj: FY 57
MCA Const in the JUP Prog, in ABMA Ref Book, subj: Facil, MCA,
Hist Off files.

6. Ibid.; Ltr, ABMA to COFORD, 29 Jun 56, subj: Revision of FY 57 MCA
Prog of JUP, in ABMA Ref Book, subj: Facil, MCA; Msg, 289/05, COE,
§’iJan 62, 'Mobile Dist to ABMA. See Appdx 3 for listing of projects
in the FY 1957 MCA program.
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ballistic missile development programs. Only five projects had made
any significant progress by 30 November 1956—10 to 30 per cent-—and
these were still a considerable time away from effective use. On the
others, there was no progress Or a mere One per cent.7

(U) The situation of "make do" with what they had in 1956 was far
from satisfactory. A good example, in this respect, although reported
much earlier in the year than the December message, was the missile
assembly and inspection hangar. As already stated, the original faci-
lity was constructed in 1953 to provide for the production of one
REDSTONE missile per month. This facility was totally inadequate for
the 1956 production work, and an expansion request was placed in the
amount of $2.401 million. At that time, the production goal was two
missiles per month, but there were other factors involved besides this.
For one thing, the diameter of the JUPITER was 105 inches as compared
with 70 inches for the REDSTONE, and special rigging was required.
Moreover, fabrication was not limited to the JUPITER per se, for that
migsile was still a considerable time away from a frozen configuration.
There were other test vehicles such as JUPITER A's and C's. This meant
the likelihood of almost simultaneous work on several missiles that
were of varying configurations, or even work stopped on one particular
migsile until component redesign could be effected on deficient parts

digcovered by the labs. Working space was a vital necessity.8

7. Msg, ORDAB-E-220, CG, ABMA to COFORD,_S. Dec 56, in ABMA Ref Book
subj: Facil, MCA.

8. MFR, Col J. G. Zierdt, Chf, ABMA Cont Off, 28 Apr 56, subj: FY 57
MCA Constr in the JUP Prog, in ABMA Ref Book, subj: Facil, MCA,

3
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(U) It is relatively simple to identify the SGﬁfcé.ofﬂthe facility
congtruction difficulty, as the slow pace was caused by the DOD roles
and migssions decision of November 1956, which, in part, stated that con-
struction projects in support of anti-aircraft and ballistic missileg
within the Army were being deferred without prejudice and returned for
rejustification under the new ground rules (limitation of Army employ-
ment of missiles of 200-mile range and under). 1In reality, the FY 1957
MCA program did not feel the complete impact of this decision, for $15
million was already under contract, but the proposed FY 1958 MCA program
was dealt a "body blow" with little time for reclama by Ordnance.9
Eventually, the late 1957 DOD decision to develop both IRBM;S brought

construction more in line with requirements.

Management

(U) Because of the scope of the developmeét program and the charge
to accomplish the tagk with speed, effective program management was a
must. The Agency Commanding General was armed with unusual authority,
that is, for a field commander, to carry out the order, but a chain of
command still existed to assure that decisions were carried out in the
best interest of the program. At the top of program control was DOD's
Ballistic Missile Committee (BMC) and, thence, downward to JANBEMC.
Subsequently, after the pull out by the NaQy, the joint group was re-
designated the Army Ballistic Missile Committee (ABMC). This management

tier provided higher review authority and program control.

9. Msg, no citation, COFORD to ABMA, 28 Nov 58, subj: MCA FY 58 -
Review of GM Facil, in ABMA Ref Book, subj: Facil, MCA,
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(V) Management at the working level was also an important factor.
It was imperative that the organization have "on-the-spot'" technical
competence for every facet of the development program, and thus the
headquarters staff was organized somewhat differently than normal.
Extensive coordination usuvally breeds delay, so the move was made to
bring the experts of the variocus technical services and other organiza-
tions to the development installation. 1In this respect, COE, Transpor-
tation Corps, and Signal Corps were Tepresented. Besides this, represen-
tatives of the combat arms and pertinent Department of Army staff offices
were domiciled at ABMA, These individuals served in dual roles—staff
members of ABMA and representatives in the interests of their parent
organizations. Direct communications were made possible with all necesg-
sary sources, which reduced the reaction time in settling specific
technical problems. This cooperation promoted early and valid deci-

sions with regard to program direction.10

10. Hist Mcnograph Nr 3, subj: Spec Powers Delegated to the CG of the
ABMA, 1 Feb 56-31 Mar 58, Feb 61, pp. 4-7 & 13-16. Appendix &4
provides the organizational structure under which ABMA functioned
during the Army-Navy cooperative period.



IIT. (C) ARMY-NAVY COOPERATIVE FROGRAM

(U) DOD'e decision relative to the Joint cooperative effort
between Army and Navy to develop IRBM Nr 2 did little to deter the
Redstone group's development plans, although in the very recent past
they had been studying to satlsfy either Army or Air Force requirements.
Since the Navy was now in the program, the configuration of the proposed

missile would have to change drastically to sult shipboard or possibly

submarine operations.

Development Plans

(U) As may be recalled, the Secretary's decision was made on 8
November 1955, and by the 28th of the month General Medaris presented
& tentative development plan to OSD-BMD that had been rreviously
approved by JANBMC. The Navy, too, had reacted quickly, for on 17
November & Special Project Office (SPO) was created with Rear Admirsl
W. F. Reborn appointed director. SPO was established to handle problems
assoclated with the ship-launched version of the JUPITER weapon system.l
7 (U) Prior to the start of actual development operations, the Army
and Navy worked out ground rules as to which service would accomplish
& specific function or task. According to DOD, both services were to
agree upon military characteristics (MC's) and performance for a single
lend- and sea-based missile. ABMA was responsible for developing the

baglc missile, and operationsl objectives for both employment concepts

T. Prop, 23 Wov 55, sub): Army-Navy IRBM Tentative Dev Plan - FY 56-
FY 57, in ABMA Ref Book, subj: JUP, Part I, Tab B-3; JUP Dev Plan,
FY 58, 29 Sep 56, Hist Off files; House Rpt Nr 67, op. cit., p. 2b.
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vere to be accomplished simultaneously rather than compromise Navy work
to gain an early land capabllity. The Navy was charged with the
responsibility of selecting a contractor for developing a system that
was capable of sccepting and launching the Army missile. This was
later designated the ship inertial navigation system (SINS). To Promote
a cooperative atmosphere at the working level, Navy and Army liaison
offices were established and manned with technical personnel at ABMA
and the Navy development site, respectively.2

(U) Returning to the tentative development plan, the brevity
between decision and submission Prevented any detailed presentation on
MC's or specifications, for they were not then available. Despite the
preliminary nature, there were scme directed requirements and some
known design characteristics to fulfill the goals. In this reapect, a
maximum range of 1,500 miles was to be atteined, and caslculations had
been made on several versions that could reach this distance. The
proposed types were from 50 to 65 feet long, and weighed between 85,000
and 115,000 pounds. Both figures were considerably shorter and lighter
than the 1955 proposal fer an Army land-based IRBM. ABMA intended to
start develoment on a veiicle involving the greater welght and length
and, as engineering and flight experience permitted, move toward the
smaller version. The plan went on to discuss trhe envirvomment the
missile would experience from 1ift-0lT 4o Liapact, and the reactions on

the part of the missile to meet the demsnds of this situation.

2. Terms of Ref for Army-Navy Dev of IRBM Dual Land-Based and Sea-
Based Wpn Sys's, 2 Dec 55, in ABMA Ref Book, subj: Important
Progs, Requests, and Directives, Teb E, Hist Off files.
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E (U) Over-all, the 1,500-mile missile development program would be
dependent on work that had been mccomplished in behalf of the REDSTONE,
and mention was made of the continued importance of funding this program.
This remark was prompted by the fect that JUPITER component development
activities would begin with the firing of a REDSTONE in April 1956, and
after that 35 more of these migsiles would be used in support of JUPITER
development. According to ABMA plans, major assemblies and components
or sWibcamponents would be procured from prime contractor production,
and would be modified at the arsenal to suit a special mission. As the
JUPTTER prototype version was approached, the first 10 such missiles
would be assembled at Redatone, too. Afterwards, through prototype
number 18, the contractor would assemble the odd-numbered vehicles and
Redstone the even-numbered, and this would continue at the rate of two
per month to the end of a 50-missile program. Contractor-produced
missiles would be subjected to final modifications and testing (static
and otherwise), and instrumented according to the R&D needs at the
Arsenal.

(U) ABMA envisioned that the first production missiles would be
ready for field troops by June 1960 or earlier. Funding estimates were
$43.14 million for FY 1956 and $96.52 million for FY 1957, with a total
prograem cost estimated at $452.21 million.

(U) The mccomplishment of the development goal, according to
ABMA's belief, would depend on the resolution of two major problem
areas. These were engines and range facllities. Four ballistic missile

programs were largely dependent on NAA's 150,000-pound -thrust engine
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broduction, and Army negotiators were experlencing difficulty obtaining
Western Development Division* approval on delivery dates to meet the
Army-Navy IRBM development schedule. The second problenm related to
range facilities at Patrick Air Force Base, especially the Cape
Canaveral complex. Tt appeared tc ABMA that DOD would heve to meke a
thorough study of capsbilities and requirements of this installation
through 1960.3

(U) DOD reacted quickly to the presentation and, on 15 December
1355, the development plan wag tentatively approved, that is, subject
To some limitations ang until better dats were available. One of the
qualifications pertained to the guidmnce and control (G&C) developnent.
The Army, in the Plan, proposed that a radio-inertial guidance scheme
be developed as backup for the gll-inertial guidance system, and DOD
felt that the system proposed for the Air Force might be congldered asg
the alternate method. Additionally, DOD believed that the solig
propellent program, which was scheduled for eventual submarine employ~
ment, should be coordinated with the Air Force. In fact, they weht on
to say there should be g tri~service position on such development.
Relative to the engine problem, OSD-BMC had learned that the migsile
developers of the three services were studying the problem, and they :

had requested a report on this matter from the Air Force by mid-January oo

* Later rensmed Air Force Ballistic Miesile Division (AFBMD) ana )
divided in 1961 into Space Systems Division (8SD) ang Ballistdic -
Systems Division (BSD).

3. Prop, subj: Army-Navy IRBM Tentative Dev Plan, op. cit. T
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1956. On Patrick facilities, a master plan and test schedule for all
programs was requested to be ready for submission in April 1956. Funds
in the amount of $50.8 million for FY 1956 and $111.1 million for FY
1957 were approved and, In addition, funds for the tactical REDSTONE
program could be used to expedite IRBM development. And lgstly, 0OSD-
BMC desired that a monthly progress report be submitted covering
component development, rocket engine supply, flight test, and other
items of importance.h

(U) Major problem areas covered in the tentative November plans
began to be resolved, in part, by January 1956. During that month
General Medaris met with General Schriever of WDD angd came to an agree-
ment on the allocation of NAA motors to ABMA. Also within the md.ph,
emergency congtruction was started at the Cape in support of the missile

flight testing programa.5

' Although progress had been made by concluding the engine
agreement, ABMA was not satisfied with the situation as it applied then
or would apply in the succeeding years. WDD had allocation control from
the NAA source, end ABMA felt that it needed direct contractual relation-
ship in order for an engine to be produced that would meet the needs of
the JUPITER system. General Medaris expressed these feellngs to General
Schriever, and the latter replied that he did not foresee any difficulty’
in the procurement of engines for the JUPITER program through a military

interdepartmental procurement request (MIPR) to WDD. General Schriever

4. Memo, Dep S/D to Chairman, JANBMC, 20 Dec 55, sub}: IRBM #2 Pro,
in ABMA Ref Book, subj: Important Props, Requests, & Directives,
Teb F.

5. JUP Dev Plan, FY 1958, 29 Sep 56.
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vent on to say that he would extend every consideration possible,

"short of those which might engender deleys in the ICBM and IRBM
progrems ... ." The qualifying phrase bothered ABMA, for it appeared

to say that JUPITER had a second rather than equal priority to the other
IRBM. This was not the only item that ABMA was unsatisfied with, as

the only contractors (NAA and Aerojet General) for powerful thrust
engines had their capabilities saturated with.requirements to fill corders
For the four major ballistic missile programsg. In other words, the
cpportunity for research was small, and ABMA felt that NAA's engine was
only marginal for the JUPITER program.6 Be that as it may, this was the
situetion ABMA faced in 1956.

‘ In getting the Army-Nevy program under way, operational
priority goals were established. The first was to comply with thé oD
directive to design & basic migsile that was responsive to land and ses
requirements. A second represented the desires of DOD and the S:gie
Department, and that was the demonétration of the capability to fire =
ballistic missile to a range greater than 1,000 nautical miles. From
first appearances, it seemed that rarallel development was the obvious
course to follow, but the Army end Nevy soon realized that there were
net enough technically qualified personnel availsble to pursue this dual
program. In fact, they aligned their program to the basic design, an
early operastional capability, and, then, the long-range shot. As a note

of interest, on 20 September 1956, a JUPITER C attained sn sltitude of

6. Present, undated, subj: ZNeed for a Fair Competitive Position Bet
IRBM #1 & IRBM #g?, Hist Off files; Ltr, WDD to ABMA, urndated,
subj: North American Engines for Delivery During CY 1957, in ABMA
Ref Book, subj: JUP, Part I, Tab D.
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682 St miles and a range of 3,335 5t miles, shattering all existing
records at that time in both categories. This flight admirably satisfied
DOD and State Department requirements.T

(U) Ome of the first orders of business, after the February 1956
activation, was to update the development. Seversl substantial changes
were made. For example, in November 1955, it had been planned to start
vith a 65-foot missile and, then, gradually reduce the length, but the
Navy requested that the miseile be as short as possible. So the previous
plan was sbandoned, and the development program was to aim for a 55-foot
missile with a 105-inch diemeter (10 inches greater than had been planned).
At the outset the Army believed the range capability for such a system
would be about 1,300 navticel miles with a growth potential to 1,400,
Subsequently, the length was specified for 58 feet to assure the 1,500-
mile range.

‘l’ Plans were also becoming firm on developing other components
of the missile. In the G&C section, ﬁhe all-inertial system appeared
to offer the best approach, but there were some problems to be con-
sidered. To achieve sn accuracy of a 1,500-meter miss distance circular
probeble error (CPE) at full range, fuel cutoff had to be effected within
close limits. However, there were a number of these that could be
resolved and proven through testing. For the Navy, investigations were
in progress to determine if the SINS could be connected to the inertial
guidance system. d&n any event, ABMA felt that a parallel program to

develop redio-inertial guidance was a must to assure that there was an

7. JUP Dev Plan, FY 1953, 29 Sep 56.
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edequate system when the missile was operational. This could be
accomplished through the coded doppier rader command (CODORAC) system,
in which considerable development rrogress had already been recorded.

(U) The re-entry problem was being studied, too, and plans were
made as to the methods of conducting tests. ABMA was developing a
three-stage vehicle with 2 detachable hesd tha* would approximate
condltions of the JUPITER upon re-entry. Twelve vehicles designated
as composite re-entry test missiles (CRTM) were allceoated o this phase
of the program. The REDSTONE and a cluster of soaled-down SERGEANT
motors served as the booster element.

(U} According to the plan, ABMA was still dissatlsfied with the
engine arrengements. It was pointed out that sil Work was proceeding
on known and proven designs, wheress they felt that some engineering
efforts should be devoted to development of higher-thrust engines, ABMA
alsc mentioned that 1t planned to investigate different fuels, oxidizers,
and additives that might afford greater efficiency and reduce loglstic
problems. Basically, it was requested that an additlonal contractor be
phased into the engine progra.m.8

(U) OSD-BMC reviewed the plan, and took several actiors. TFor
example, they disapproved the introduction of a new engine contractor;
however, it was noted there were modifications that could be made to
the NAA and Aerojet engines to improve performence, Morsover, the ides

of forward research was not sheived, as DCD had directed its RAD element

to make & study on future requirements for higher-thrust englnes, and

8. ABMA Plan for IRBM 2 Ms1 Dev FY 56-57, 23 Fep b0, Hist Off files.



32

ABMA wes told to proceed with its liguid propellant research studies.
On another important matter--the radio inertisl guidance system backup
program--0SD-BMC noted that such development was contingent on cone .
struction of an engineering faecility at JPL. Funds were approved for
buying contractor equipment and training equipment, but FY 1957 MCA
construction fund approval was deferred pending_a complete review. In
all cases, ABMA was cautioned to maintain close coordination with the

Air Force 80 as to assure Joint development of items common to the

9
IRBM's.

Nevy Reguirements in the Development Progrem

(U) When the Army and Navy ectually began the development program,
there were a number of problems to overcome. These stermed meinly from
the reconciliation of requirements for the two services into a gingle
missile. Each had to provide for certain operational peculisrities.

In this respect, whereas the Army could handle a rather lengthy weapon,
the Navy required a weapon as short as possible. The original Army
proposal was for e migsile that was better than 90 feet high, and the
Navy aimed for a 50-foot missile. This called for a compromise, and a
56-foot weapon was decided upon. By going to the shorter length, a
greater dismeter had to be invoked~-105 inches--which caused some Army
concern for logistics and transportation reasons. Compromise between

the two to gain respective goels became the key to the development mode.

9. Memo, OSD-BMC to JANBMC, 25 May 56, subj: JUP Fiscal & Dev Plans
for FY 1956 & FY 1957, in ABMA Ref Book, subj: JUP, Part I, Tab C.
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(U) 1In reality, Navy requirements played a rather heavy role in
the system's design characteristics in view of the peculiarities of
launching a migsile at sea: safety and adequate engineering for ghip
conversion. It was necessary to design a complete set of launching and
handling equimment for sea use as well as & set for the land version of
the missile. In all of these cases, technical coordination was required
and the decisions influenced configuration, so really ABMA was enpross.d
in satisfying all requirements. General Medarls, in Novenber 1956,
estimated that the decision on the length and diameter caused a desiyn
time loss of two months, and another two-month loss to define several
other Navy requirements. Yet, it.was known that the sea-based missile
would be more complex than the land-based, for many of the latter's
requirements had been resoclved and proven.lO

(U) Although the Army people realized that the integration of
Nevy requirements would incur scme delay, nevertheless they knew that
if these ccamplex sea-based problems were not resolved, an unacceptable
delay of shipboard application would cccur. 80, to gain Army goals in
the long run, Navy problems were tackled, and by 1 September 1956 the
over-all program was well adjusted and had a promise of being able to
fire the first JUPITER-configured missile in January or February 1957.
This was three months in advance of the original sqhedule. It was a
strange turn of events, that during the first nine months of 1956 Army

rersonnel were working on problems in navigation, ship motion, missile

10. JUP Dev Plen, FY 1956, 29 Sep 56; DPresent by Maj Gen J. B.
Medaris to the NSC, Dec 56; Draft, JUP Brochure forwarded to
Chf, R&D, DA, c. Jan 57, Hist Off files.
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guldance, launching and bandling, submarine application, and fuzing
requirements. The Navy contributed its part, as well, especially in
The nose cone recovery Program. In this respéct, they furnished a

durmy missile under naval contract, and loaned a considersble amount

of equipment to the program.ll

Withdrawal From Army Progrem

(U) The Navy wes never particularly satisfied with a liquid-
propelled IRBM because of the storage, handling, and lsunching problems
invelved. Inherently, liquid-propelied migsiles, after ignition, rise
from the launch ring much slower than solid propellant counterparts
whose lift-off is nearly simulteneous with the firing command. Knowing
these facts, the Navy sought very early to get a solld propellant version
of the IRBM approved. On 20 March 1956, OSD-BMC began to consider the
proposal, and early the next month the decision was forthcoming. The
Navy was allowed to do s systems study to include component development.
This could involve propulsion flight testing as an aid toward determining
weapon system feasibility. When the studies were completed and if the
development work showed promise, OSD-BMC wanted a full-scale review
before a missile development program was initia.ted.12

(U) As the Navy progressed in its solid propellant study, they
became more and more removed from adapting the JUPITER to shipboarg

application, for a shorter missile was thelr desire. This meent a

11. 7Ibid.; ABMA Final Rpt on Joint Army-Navy Aspects of JUP Dev Pro,
c. Dec 56, Hist Off files.

12. Memo, DOD to JANBMC, 4 Apr 56, subj: OSD-BMC Action with Respect
to the Navy Solid Propel Pro, Hist Off files.
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separate weapon system development, so in cooperation with the Lackheed
Missile Division, a study was started toward such aimg. One of the
eritical factors to be considered in making the decision, from the
standpoint of DOD and the President, was whether or not g 1 1/2 year
delay for the operational date could be accepted.13

(U) Becretary Wilson's decision on the course of Navy IRBM
development was made on é December 1956. At that time the Navy was
authorized to delete from ite program the lilquid-propelled JUPITER,
and to proceed with the development of the POLARIS IRBM with submarine
application es first pridrity. This action, of course, prompted the
dissolution of the JANBMC and the formation of the Army Ballistic Missile
Conmittee (ABMC) with the Secretary of Army serving as chairman.lh

(U) Withdrawel by the Nevy from the Army program was not
simultaneous, for there were meny sreas where the two services had
common interests. In fact, the Navy mentioneg several, especlaslly in
the nose cone recovery efforts, Moreover, Navy Special Project Office
asked its office at ABMA to determine the extent that the Army could
participate in the POLARIS program, particularly nose cone and G&C.
For these reasons, a Navy Liaison Office was maintained at the Army

agency, but for all practical purposes the Navy wes severed from the
1
Army program. 2

13. Memo, Bulrd, Dept of Navy, It Dec 56, subj: Mins of Staff Mtg-
27 Nov 56, Hist Off files,
. Jup Chronology; Memo, DOD to JANBMC, 18 Dec 56, subj: Dissolution
of JANBMC; Msg, COFORD to ABMA, 20 Dec 56, subj: Org of ABMC,
Hist Off files.
15. DF, Chf, Navy Off, ABMA to CG, ABMA, 11 Dec 56, subj: Reorganization
of Navy Off at ABMA, Hist Off files,
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(U) Departure of the Navy placed the Army IRBM program in a
precarious position, for, coupled with the Secretary's decision in
this respect, his roles and mission statement of November Presented
a situation wherein the Army was developing a missile that it could
not employ. Douglas Aireraft Company was already in the process of
developing the SM-75 THOR for the Air Force, and in December 1956 there
was uncertainty as to whether or not the Alr Force wanted another IREM.

The Army's in-house development prospects in early 1957 did not appear
"bright."



IV. (§ OPERATIONAL CONTROL TO THE AIR FORCE

(U) When Mr. Wilson's roles and missions decision was made in
November 1956 and the JUPITER was placed under Air Force operational
control, there were mo unusual or particular problems that would have
impaired the effectiveness of the ABMA missile development team. This
group had already been engaged in solving the highly complex problems
of naval missilery, and the Air Force employment requirements would be

very similar, with some exception, to those the Army had conceived.

Air Force-Army Employment Concept Differences

' The Army recognized that a large degree of the planned
mobility for the system would be lost, for the Air Force method was, by
and large, to operate from fixed installations. In this respect, the
Air Force planned te gain an initial operational capability (IOC) with
the IRBM's against enemy airfields and thereby enhance the penetration
ability of manned bombers to win the airpower battle. As the battle
progressed, the IREM's would be launched against secondary targets
within range, accuracy, and warhead yield limitations. In other words,
the missiles would serve as adjuncts to Strategic Air Command (SAC)
bases, and the launching sites would be satellited around these
installations. As might be suspected, swift reaction within a 15-minute
period was & must because these static-type launching sites would
certainly be located by enemy reconnaissance. This meant that servicing,
orientation, and checkout of the missile prior to launching would have

to be accomplished rapidly. The element of success depended on hitting

the enemy sites first.

- 37 -
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' To the Army, this thinking was a calculated rlisk. World War
IT V-1 and V-2 lessons had shown that vulnerable static positions were
ineffective as migsile launching sites but that the mobile mode had
been effective. Besides, there were political implications to be
considered. NATO countries were already hosts to numerous static instal-
lations and the addition of fixed missile launching sites would con-
tribute to the threat of atomic devastation. On the other hand, highly
moebile units would be practically impossible to locate and would serve
as an able deterrent to an enemy strike.l Be that as it might, the

Army development team remained responsive to Air Force requirementi‘

Administration and Coordination Bog

(U) Although the Army stood ready to resct to Air Force direction
with respect to JUPITER development, none was forthcoming; And, when
the Army took the initiative in secking Air Force requirements, it was
met with rebuffs.

(U) In December 1956, ABMA's representative at WDD placed several
requests for documents concerning operational requirements, concepts,
and military characteristics. These were refused by Brig. General
Osmond J. Ritland, Deputy Commander, WDD, based on the contention that
there were no implementing instructions in the Wilson memo. With regard
to another request of the same sort and in the same month, a February
1957 answer from General Ritland indicated that such requests should be

made only interdepartmentally at the headquarters level. It had already

1. Draft, JUP Brochure forwarded to Chf, R&D, DA, c. Jan 57, Hist Off
files.

O v e i N
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become apparent to ABMA in December 1956 that cooperation was going to
be difficult, so they had requested the Army Chief of R&D to seek USAF
operational requirements and military characteristics, and in January
1957, DCSOPS informed ABMA that such action had been taken. The next
month, General Thomas D. White, Vice Chief of Staff, USAF, replied and
suggested that the technical liaison units be used to interchange such
information.

(U} This action should have settled the issue, but it did not, for
later in the month, General Ritland stated he had not received the cor-
respondence. Although he was shown the message, the general said he did
not feel that he had the authority to release the requested information.
However, he did say that ABMA should prepare a formal request to WDD;
and, when the message from USAF was received, up-to-date general opera-
tional requirements (GOR) would be drawn up and submitted to Air
Research and Development Command and USAF headquarters for release.

ABMA complied.

(U) While waiting on the agreement to transpire, General Medaris,
in a March visit to WDD, sought to resolve the problem more speedily.

He pointed out to Maj. Gen. Bernard A. Schriever, WDD's commander, that
ABMA needed information on over-all system design requirements. General
Schriever agreed, but stipulated that authority to furnish such informa-
tion would have to come from USAF. Also, he promised to discuss the
problem with USAF during a forthcoming Washington visit.

(U) In late March, word came from General Ritland that the GOR had
been forwarded through Washingtqn channels; and, on 12 April, after a

four-month lapse from the original request, ABMA received the documents.
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The material, however, was unsatisfactory as it was devoted to THOR
development and could not be construed as a GOR. ABMA was still without
guidance to proceed with the JUPITER design. Thus, the Army had to
revert to the channel routine once again.

(U) By May 1957, there appeared some promise that the development
program could proceed. At that time WDD had sent messages to all poten-
tial users concerning the possible use of the JUPITER by the Air Force.
ABMA reacted quickly and suggested that a briefing be given at the end
of the month. Additionally, ABMA provided a list of assumptions as to
JUPITER requirements to satisfy USAF operational needs. This was not
what WDD had in mind. They desired to be briefed on the JUPITER program
as it had been conceived, so a redirection could be made, if necessary.
ABMA was amenable to this task also, and the briefing was given.
Guidance was still not forthcoming.

(U) When it appeared that no action would be taken as a result of
the June conference, ABMA, on 10 August, forwarded a document to WDD
containing what was felt to be Air Force requirements for operations,
GSE, logistic support, and training. WDD was asked to modify the docu-
ments as necessary, and confirm the plan as Air Force requirements. No
results came from this action, for at the end of the moﬁth, WDD (now

called AFBMD) suspended all activity pertaining to the JUPITER program
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pending a decision by DOD on the over-all IRBM program. The JUPITER
program appeared to be in a very tenuous position; however, ABMA staff-
levellplanning was to continue in such areas as operations, training,

maintenance, and GSE.2

Termination Threat

(U) As of April 1957, there were already indications that one of
the IREM programs might be dropped. The Army had previously placed its
request to fund the program between July and November, and OSD-BMC
approved the estimated costs in the amount of $35 million. The com-
mittee pointed out that this action was consistent with Mr. Wilson's
decision to continue both IRBM programs as far into 1957 as needed "in
order to get a feeling of confidence that one of the two land-based
IRBM programs will be successful” before dropping either of the
programs.

(0) By August, decision time was nearing, so the Secretary of
Defense set up an ad ho¢ committee, comprised of Mr. W. M. Holaday from
his office, General Medaris, and General Schriever, to work out a single
land-based IRBM program. All aspects of both systems were to be studied,
with particular attention being given to basic missile design, over-all
program status, and manufacturing and test facilities contributing to
the development program. After careful deliberation, the committee was

to make a recommendation to the Secretary by 15 September.

2. Ref Book, Holifield Committee Hearings, Tab I, subj: ABMA Attempts
to Obtain Guidance on AF Opnl Rqmts & MC's for the IRBEM, Hist Off
files.

3. Memo, OSD to ABMC, 2 Apr 57, subj: FY 58 Fund Raqmts for the JUP
Pror; Through 30 Nov 57, Hist Off files.
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(U) While this study was in progress, explicit guidelines were
given for program operations in being. ABMA was told not to commit
funds for missiles or missile components beyond those needed to meet a
production rate of one missile per month. 1In turn, leadtime commitments
for procurement would be limited to 12 months. Anything beyond that
time frame, whether it was Procurement of development activity, should
be suspended or canceled. ABMA and contractor personnel were also
limited to an overtime rate of three per cent, with the exception of
personnel directly connected with static and flight testing.4

(U) To ABMA's thinking, the Secretary's decision had an adverse
impact upon the effectiveness of the Agency's operations. TFor example,
General Medaris felt that the three per cent limitation reduced his
work force at a rate equal to 1,000 pecple. This meant that the Agency
would be operating at a relative strength of 65 per cent, which, in
turn, threatened a number of programs. For example, it was likely that
ABMA participation in the Atomic Energy Commission's (AEC) Project
HARDTACK would be canceled if the Agency were unable.to meet missile
delivery and firing schedules imposed by the Commission. Moreover,
both the REDSTONE and JUPITER programs would face stretch-outs. So the
limitation, which would occasion a momentary savings, would, in the long
tun, prove to be quite costly. Intangibles such as lowered personnel
morale and the possible loss of scientific momentum were other considera-

tions to be coped with.5

4. Memo, S/D to S/A, 13 Aug 57, subj: IRBM Pro, Hist Off files.
5. Msg, ORDAB-CR-34-8, ABMA to Chf, R&D, DA, 27 Aug 57, Hist Off files,
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(U) Subsequent to the Secretary's 13 August directive, literally
thousands ©f pages were generated comparing the THOR and the JUPITER
from every angle conceivable. Competition and feeling between the two
development elements ran high, as, quite maturally, each felt that it
had the better missile. The deadline of 15 September came and passed,
and, in fact, the ad hoc committee was still deliberating when SPUTNIK 1
orbited the earth. This demonstration was the overriding factor in
choosing two IRBM's instead of one. On 10 October, the President ap-
proved the Secretary's recommendation for the rapid development for
both missiles. And, in short order, the Secretary of Defense directed
that AFBMD cooperate with ABMA in the full development of the JUPITER
system.6 The administration and coordination bog had been dredged: the

termination threat had subsided in a beep.

Army-Air Force Cooperative Program

(U) Although SPUTNIK was a tilting weight on the scales, the
extensive deliberating period by the ad hoc committee was largely due
to the fact that on cne hand an IRBM had been proven by flight tests
and on the other a program of only promise existed. Based on this fact,
it would have been unwise to have eliminated the JUPITER. Hence, the
decision was made to develop both. The Air Force was now directed to

assist in the development of the JUPITER to meet national operaticnal

requirements.7

6. JUP-THOR ad hoc files; Hist of ABMA, Jul-Dec 57, pp. 6-8; JUP
Chronology; all in Hist Off files.

7. JUP Story, prepared by Gen Medaris for S/A, 14 Dec 59, Hist Off files.



44

(U) Suffice it to say, the closing months of 1957 were marked by
numerous meetings and coordination of specifications between the two
development organizations. Two major problem areas that ABMA faced were
GSE and a valid training plan. This condition existed because, since
program approval for development on 8 November 1955, no authority had
been given for GSE development or operational training other than that
associated with the R&D effort. AFEMD representatives, on 18 September
1957, visited ABMA to review conceptual operational GSE plans to assure
that the JUPITER could be integrated into the existing THOR GSE develop-
ment program. As a note of interest, this was several days past the
Secretary's decision deadline. And during the next month, ABMA GSE
engineers visited AFBMD and the Douglas Aircraft Company (DAC) to study
the application of THOR GSE to the JUPITER program. Shortly thereafrer
AFBMD forwarded to ABMA some 66 TYequests for alterations to GSE that
had been conceived by the Agency. Then, in November, the first train-
ing conference was held at AFBMD.8 After this, it appeared that the
JUPITER program for the first time in its history was on the road toward
employment as a tactical weapon system.

(U) When the go-ahead was given for JUPITER deve lopment, ABMA was
actually involved in three high priority projects, so careful planning
to accomplish these tasks was a must. As to the sequence of importance,
AEC's HARDTACK project was given first priority, and, then, in succeed-
ing order, mainternance of the JUPITER firing schedule and preliminary

actions leading to a possible satellite program., With regard to the

8. 1Ibid.; JUP Chronology.
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JUPITER portion, the Pr;sident's decision had outlined the specific
goals. The overriding objective was the successful achievement of an
IRBM with a 1,500-m11e.range reasonable accuracy. Related problems
such as ground support, contradictory service employment concepts, and
increased range were not to delay the basic goal. This was an order
to go to work with one aim in mind, and General Medaris warned his
personnel not to take any actions outside these areas.9

@ 1In view of the urgency indicated in the go-ahead directive,
by November 1957 General Medaris had made a number of recommendations
to Secretary Brucker as to the manner in which an early operational
capability could be attained. He suggested that the JUPITER be released
for production with mobile equipment. If this were done, the first fir-
ing unit with two launchers and four missiles could be ready for deploy-
ment by July 1958. To achieve that goal, REDSTONE ground equipment
would be converted and oncoming REDSTONE persomnel scheduled for unit
training would be trained and used to initially employ the JUPITER.
Training would start immediately for Air Force perscnnel, and they
could take over the firing unit about January 1959. The balance of the
first firing group, congisting of either six or 15 launchers, could be
manned with Air Force personnel or a mix with Army personnel by the end
of the first quarter of 1959. From there, squadrons or mobile groups

could follow at the rate of one per quarter, beginning with the second

quarter of 1959.10

9. DF, Cont Off, ABMA to Comdr, ABMA, et. al., 17 Oct 57, subj:
Priorities Within ABMA, Hist Off filesg.

10. DF, Cont Off to Dev Opns Div, et. al., 25 Nov 57, subj: Early
Opnl Capability, Hist Off files.
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Q‘ For a time, it appeared that the program might go along the
lines suggested by the General, even to the point that a Holaday paper
was circulating in Washington to the effect that Army personnel could
man the first employed missiles. The Air Force immediately complained
of this matter to the Secretary of the Air Force, who, in turn, went to
Secretary of Defense Neil McElroy and the Holaday paper was recalled.

At that time, the situation was rather fluid, as the Air Force was in

the process of a reorganization. Previously, AFBMD was to have exercised
operational control over the I0C missiles, but, in early December, this
responsibility was about to pass to the Strategic Air Command (SAC).
Thus, a deployment manner was almost impossible to determine. One item,
however, appeared a certainty, as the Air Force, in general, did not
favor the Army's mobility concept based on the alleged fact that the
countries in which the missile would be deployed would have little room
for maneuvering. The Air Force was pinning all of its plans on attain-
ing & 15-minute readiness capability for all weapons. ABMA did see some
future in the turn of events occasioned by the Air Force's reorganization
in that it would now be a contractor for an operational user and would
not have to extensively coordinate with a lateral development agency to
reach the user. In this respect, thought was given to the possibility
of certifying a liaison office to the SAC element in charge of the IRBM
missile program,ll

(@ By mid-December, the picture as to the eventual use of the

JUPITER became a little clearcr through an Air Force briefing presented

11. Msg, ABMA/AFPBMD 6171, ABMA FLDO at AFBMD to ABMA, 6 Dec 57, subj:
Info on THOR/JUP Plans & SAC Plans, Hist Off files.
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in Washington. Deployment plans called for four squadreons, with tige
first squadron being equipped with six launchers and 15 missiles. Six
missiles would be fired in 30 minutes, and the remainder within 2% hours.
Thereafter, the succeeding squadrons would have 15 launchers and 15
missiles, all capable of firing within 15 minutes. Other stipulations
included Air Force manning, capability to deploy to strategic locations
(some notice of mobility), capability of continuous operation, minimum
vulnerability, and fast reaction time (l5-minute salvo) . The Army was
still dubious about the lack of mobility and being able to deploy by
December 1958, unless Army personnel were used to man the system.l2

(U) Subsequent to the briefing, Secretary Brucker forwarded a
memo to the Secretary of the Air Force outlining Army plans to meet Air
Force requirements. Again, the question was raised as to the ability
to deploy in December without using Army personnel that were in REDSTONE
training. At any rate, the Army would furnish temporary technical
assistance and train Air Force specialists. With regard to the training
facet, the Secretary mentioned that it was his understanding that Army
responsibilities covered only individual training, and that unit and
readiness training was an Air Force responsibility. Mr. Brucker also
pointed out the importance of an early decision on GSE and training
equipment, and that the Army was ready to furnish the mobile type. He

also indicated that major changes to equipment would result in a loss

12. Msg, Col T. T. Paul to Gen Medaris, 17 Dec 37, subj: AF Planning
for Use of JUP, Hist Off files.
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of time and money. Financial reimbursement was to be made to the Army
for all costs occasioned by the JUPITER program.13

(U) 1In early 1958, the momentum in the JUPITER program was con-
siderably accelerated. For example, on 8-10 January, an operational
planning conference was held at ABMA and, from thig meeting, the SAC
JUPITER Operational Plan 1-58 resulted. Prior to adoption of the plan,
however, a number of other meetings had to be held to work out the
details on specific functions and responsibilities. One of these per-
tained to program management. The Air Materiel Command (AMC) had been
designated as the executivé agent for the JUPITER, and its Ballistic
Migssile Office (BMO) had been assigned the role of executing the program,
AMC then took action to establish two project offices: one at AMC/BMO;
and the other at ABMA, designated as the Air Force JUPITER Ligison
Office. The latter was comprised of representatives from ARDC, AMC, Air
Training Command (ATC), and SAC. This gave a close coordination at the

working technical level similar to that prevailing in days of the Navy

Office.14

() A second problem area was to be resolved through a logistics
planning conference. The object here was to effect a smooth transfer
of logistic responsibility from the Army to the Air Force, Mobile Air
Materiel Area (MOAMA) had been made responsible for the logistic support
program, To effect the transition, ABMA established the JUPITER Support

Management Office (JSMO), which was staffed by contractor personnel.

13. Memo, S/A to S/AF, 31 Dec 57, subj: THOR-JUP Msl Sys's, Hist Off
files.

l4. DF, Cont Off, ABMA, to Dev Opns Div, et. al,, 3 Feb 58, subj: JuP
Planning Conf, Hist Off files.
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This group was involved in provisioning plans, maintenance analyses,
equipment deployment plans, and determining contractor support
requirements. By June 1958, they had already published a considerable
amount of material on technical aspects of the missile and its GSE.15

(U) Perhaps one of the more difficult areas to resolve was the
interserxvice agreement between the Army and the Air Force. The princi-
pal problem involved the method by which the Air Force would reimburse
ABMA, An agreement was reached in October 1958, after an eight-month
discussion on the matter, that the Army would provide facilities and
instructor personnel to conduct training, accomplish the research and
development program. As originally stated, the document was to termi-
nate on 30 June 1960, but agreement difficulties with host nations that
eventually employed the weapon caused a stretch-out to 1 June 1961; then,
31 December; and, finally, some 2% man-years of work to close out the
program, that is, the Army part, by 30 June 1962.16

(" Other matters of immediate concern involved the size of the
program and the employment concept. Before these were resolved, a con-
siderable expense was incurred because of the frequency requirements to
effect over-all program revisions. At the outset, it appeared that the
JUPITER would be a four-squadron program, and that each squadron would

be mobile and capable of periodic movement to alternate sites to compli-

cate the enemy attack problem. In August 1958, however, it was learned

15. 1Ibid.; Hist, ABMA, Jan-Jun 58, pp. 48-50,

16. Ibid.; DF, Cont Off, ABMA, to R&D Liaison Off, ABMA, et. al., 28
Feb 58, subj: Proposed Inter-Service Agreement-JUP Msl Pro:, Mgmt
US Armf-US AF, Hist Off files; JUP Chronology; SAC SM-78 (JUP Opnl
Plan, as revised, 4 Mar 62; Case History, Hist of the JUP Tng Pro:
pp. 20-21, Hist Qff files.



that the Secretary of the Air Force had designated $225 million for FY
1959 in the JUPITER portion of the IREM program rather than $299 million
that had been programmed by ABMA. This meant that only a three-squadron
program was planned, as opposed to the four; although it was October
before this fact was known. Almost paralleling this action was a USAF
notification on 12 November 1958 to the effect that tactical mobility
was no lomger considered a part of the program. A clue to this situa-
tion had been received some two months before when SAC changed the
deployment plans for the first squadron to two launch positions of three
emplacements each. All through the time frame covered in these changes,
ABMA had been forced to program and reprogram because of the piecemeal
way the information came to the Agency. With regard to the mobility
part, termination costs for contracts already in force were rather high.
Thus, in reality, two years had elapsed before ABMA could determine the
exact direction that the JUPITER program would pursue. After that, the
requirement still existed to conclude the government-to-g0vernmentignd

technical agreements. This had a serious effect on ABMA training plans

and facilities.l7

(U} Although there was considerable lost motion, that is, from a
planning standpoint, hardware work and training progressed rapidly dur-
ing 1958. SAC activated its 864th Strategic Missile Squadron (SMS),
later redesignated as Technical Training Squadron (TTS), on 15 January
at ABMA., This unit began its training program in March. This was

followed by activations of the 865th on 2 June and the 866th on 1

17. Hist, ABMA, Jul-Dec 58, pp. 8-11: Major Decisions Affecting the
/JUP/ Pro: .
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September. As to the hardware, the first IOC weapon, Missile 101, was
delivered to the Air Force on 28 August, a week before the scheduled

date, and deliveries of Missiles 102, 103, and 104 were made in September.
Moreover, on 18 May, the Navy recovered a tactical JUPITER nose cone,
proving that ABMA had been correct in its ablation theory. Yet,

although men were trained and missiles were ready at the end of December,
there was no place to go, as agreements with host nations had not been

signed.18

18. Hist, ABMA, Jan-Jun 58, pp. 49-50, 74-76; Hist, ABMA, Jul-Dec 58,
pp. 10-12.
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v. () THE MISSIIE

Description

(U) With its travels from service to service, the configuration
of the Army's long-range or IRBM missile changed significantly. As
first conceived, when it would have been used exclugively by the Army,
its suggested length was better than 92 feet. The entrance of the Navy
into the program forced a drastic change in order to make the missile
more compatible with Naval operations. In fact, the Navy's goal was a
missile as near to 50 feet in length as possible, but the final figure
wag 58 feet and a diameter of 105 inches, or 10 inches greater than the
Army-planned missile,.

(‘ Following the departure of the Navy, and the awarding of
JUPITER control to the Air Force, the possibility of a configuration
change arose, since the system would now be land-based exclusively.
However, development prdgresn had reached a technical point where changes
of great scope were unnecessary. So the length of the missile wasg in-
creased by only two feet.to an over-all length of 60 feet. The diameter
remained the same, as did the range, Some changes were made, such as
the elimination of the inertial fuze in the warhead sectionm, leaving
the proximity and impact fuzes; and the elimination of the radio-inertial
guidance scheme from the program, leaving only the all-inertial system.1

q‘ As to other missile vital statistics, the JUPITER was a single-

stage, liquid-propelled, rocket-powered ballistic misgile, designed to

1. Fbr complete statistics, see Appendix 5, subj: JUP Msl Fact Sheet -
1959.
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carry a 1,600-pound payload to a maximum ;tnge of 1,500 nautical miles,
with a 1,500-meter circular probable error (CPE). It was composed of
three major assemblies: the nose cone, the aft unit with instrument
group, and the thrust unit. Structural loads were divided between the
missile skin and a number of Z-ring stiffeners. The ablative heat-
proteéted nose cone contained the warhead, fuzing and arming device,
and related power equipment. G&C was housed in the aft unit, with the
exception of such components as the swiveling actuators for the main
rocket engine. Vernier engine spin rockets and jet nozzles for spatial
attitude control were also located in the aft unit. When the nose cone
and aft unit were joined, it became the missile body. The thrust unit
was made up of a center unit containing the propellant tanks and qud
lines, the rocket engine, and the tail section. The tail section also
contained cabling and propulsion system accessories.

(U) Propulsion of the JUPITER was accomplished by an NAA rocket
engine (NAA-150-200-5-3D) rated at 150,000 pounds of thrust. Fuels
used were liquid oxygen (L0X) as the oxidizer and kerosene or RP-1 as
the propellant. The engine was mounted on gimbals which allowed a pitch
Or yaw movement up to plus or minus seven degrees. This action was pro-
duced by an electro-hydraulic actuator system which received its signals
from the G&C system. Propellants were fed to the main engine by two
turbine-operated pumps, which operated oo a gas produced in a Iﬂx—ﬁi*l

gas generator. The generator was fueled from the main propellant tanks,

2. Standard Msl Characteristics, SM-78B JUPITER, released by auth
Secy AF, 16 May 60; SACOP 1-58, 4 Mar 58, Hist Off files.
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db Besides serving a; the thrust agent for the missile, propel-
lants were also important in missile controtl. . For example, the thrust
unit effected rell control by deflecting the exhaust gases from the
turbine and swiveling the turbine exhaust nozzle. A second unit was the
vernier thrust system that was mounted on the aft section of the body
te provide fine control of cutoff velocity of the body immediately after
separation from the thrust unit. This was accomplished by a solid pro-
pellant unit rated at 500 pounds of thrust and capable of operating for
20 seconds. While the missile was out of the sensible atmosphere and
had already separated from its thrust unit, eight jet nozzles equally
spaced on the missile body provided pitch, yaw, and roll. These jets
were off-on types, and were powered by nitrogen from storage bottles
housed in the body. This formed the spatial attitude control system.

d' To depict the operation of the propulsion system during a
typical flight, the missile was launched vertically and then was tilted
gradually by a guidance program device into a ballistic trajectory,
Trajectory was divided into four major phases: main power, vernier,
spatial attitude control, and re-entry. While in the main power phase,
the missile was controlled in pitch and yaw by hydraulically activated
swiveling of the rocket engine, and in roll by the thrust unit roll con-
trol system, Separation of the body and thrust unit then occurred when
the main rocket engine cut off, and then the missile was in its vernier
phase. The vernier enginé now operated to control missile velocity
along the trajectory until the slant range computer in the G&C was
satisfied. All during this time, the spatial attitude nozzles were

helping maintain control, and were especially preparing for the re-entry
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phase. When the correct attitude was achieved, two spin rockets ‘: the
bagse of the body were activated to impart a 60-rpm rotation to the body,
and,:upon.attaining this rate, nose cone separation occurred. No con-
trols were exercised on the nose cone after separation because of the
high Mach re-entry speed.

ﬂb G&C was accomplished by an all-inertial system that was based
on the principle of constraining the missile as closely as possible
along a precalculated standard trajectory. This work was done by a
null-seeking system that continuously compared actual experience data
with that which had been precalculated, Then, attempts were made to
eliminate the errors by gimballing the engine and signaling the main
and vernier cutoffs at the appropriate times.

& Total flight time for the JUPITER for a maximum range firing
was 1,016.9 seconds. At the end of 70 seconds from lift-off, the mis-
slle experienced its maximum dynamic pressure (13.69 G's) during the
rige, and main engine cutoff occurred at the end of 157.8 geconds at a
speed of Mach 13.04. Separation of the thrust unit and the vernier
start heppened at 161.8 seconds, and vernier cutoff was at 173.8
seconds. Nose cone separation occurred at 339.3 gseconds, and the nose
cone reached its zenith at 552 seconds. Re-entry began at 950 seconds
(Mach 15.45) at about 100 km's in height, and maximum dynamic pressure
(44 G's) during the descent was exerted at 980 seconds. Then, impact
occurred at the previously cited 1,016.9 seconds when the aerodynamic

drag had reduced the speed to Mach .49.3

3. Ibid.; See Appendix 5.
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db After the mobility operational concept was deleted, the mode
of employment was from static sites. A comtinuous capability to salvo
all 15 missiles allocated to a squadfon within 15 minutes after receipt
of the execution order was to be maintained. fhis meant that the mis-
sile had to be in a 15-minute readiness condition at all times.
Squadrons would deploy around a single éupport base on five outly‘lg
launching positions. Each launch position would contain three emplace-
ments, comprised of three missiles, three launchers, and one triple
launch control trailer (LCT). This became known as the three-by~-five
configuration. No alternate positions were provided, and no tactical

movement of launch positions was planned.

Development Program ‘

Nose Cone

(U) As earlier mentioned, nose cone re-entry into the sensible
atmosphere was recognized by ABMA at the beginning of its operations
as a difficult technical problem to resolve, so this task was under-
taken immediately. From German rocket history, ABMA scientists knew
that, from a height of 107 miles, re-entry thermal heat was such that
melting would occur. After the war, high altitude probes at WSMR met
with these conditions. When the JUPITER was approved, the developers
knew that missile ranges in excess of 250 miles would meet with this
re-entry factor. Since the JUPITER was to be a 1,500-mile weapon system,

the problem was compounded because of the higher Mach rate needed to

4. USAFE Op Plan, 1960.
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JUPITER MISSILE 5: THE GREATEST DEGREE OF
ABLATION WAS LESS THAN .375 IN. AROUND THE
NOSE CAP FRUSTRUM. AT THE STAGNATION POINT
ON THE EXTREME TIP, THE ABLATION WAS 1ESS

THAN .200 IN,



reach the increased distance. At that range, steel would have been
easily melted in the thermal barrier.

(‘) ABMA initially began work by sc;:eening potential materials and
methods, awd testing these materials with jet burners. From this, they
chose what seemed the best. Four protective methods were gxplored:
ablation, heat sink, radiation, and transpiration. Ablation proved
promising, so an investigation of plastics, fibers, and ceramics was
started. To flight test the findings, three scaled-down models were
constructed, and the first was flown on the IREM demonstration flight
in September 1956. No recovery aﬁtempts were made, But, according to
telemetry data, the model functioned well. Recovery effiorts were
scheduled for the Missile Number 34 shot in May 1957; however, the mig-
sion was not fulfilled because the REDSTONE booster failed. Missile
Number 40, fired in August, was completely successful, and the nose
cone was recovered close to the predicted impact range of 1,100 nm,
Other shots were unnecessary, and the scaled-model tests were concluded.
The ablation principle had been proven.s

(V) ABMA now began to work toward the full-scale nose comne re-entry.
Missile AM-5 launched on 18 May 1958 registered a re-~entry success.
Recovery of the full-scale nose cone in good condition by the Navy
marked a significant step forward in the state-of-the-art of this nation's
long-range missile development programs. Also interesting was the fact
that re-entry was visible to on-site observers. This was followed by a

July firing—Missile AM-6—and recovery. The most famous of the re-antry

5. Rpt, Re-Entry Studies, 25 Nov 58, Vol I.



tests, however, was JUPITER Missile AM-18 fired on 18 May 1959. 'Contained
within the nose cone were two primates, designated Able and Baker, that
survived their flight in excellent condition. Thus, not only was ABMA's
ablative theory ably demonstrated, but life could pésa through outer
space and be safely brought back to the earth.6

Q;. Re-entry could have posed a problem from another standpoint—
aerodynamic stability--but fortunétely no difficultiea appeared. Con-
figuration was fesponsible for this successful deveiopment. As to the
vital details, the nose cone had a 12.5-inch radius‘spherical tip joined
to a cone frustrum of 65;1nch base diameter, with an over-all length_of
nine feet. The nose cone also had a rear cover shaped in the form of a
shallow-dished (convex outward) bulkhead, and this was the key part to
providing aerodynamic stability for any attitude to re-entry. Tests of
this configuration were first made in wind tunnels; then, on the scale
re-entry modela; and, finally, on the full-scale.JUPITER, Thus, from

re-entry to impact, the nose cone was a stable component.7

Guidance and Control

(1)) At-the outset of the JUPITER development program, two G&C
schemea were unﬂer consideration: the all-inertial guidance system and
the radio-inertial guidance system, with the latter.being considered as
the alternate or back-up means. Subsequently, in 1953, the radio-

inertial part of the program was canceled, for development efforts in

Ibid, Vol II. :

Ibid.; JUP Prog Rpt for Aug 56, 5 Sep 56; Present, Aeroballistic
Aspects of the Re-Entry Phase, Present for Scientific Advisory
Committee for DOD, 14 Jan 57, Hist Qff files.
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the all-inertial area had progressed systematically and successfully.
Thus, although ABMA and JPL did laboratory work on fhe radic~inertial
gystem from September 1957 until its cancellation, principal attention
will be devoted to all-inertial development.B

.)- The JUPITER all-inertial guidance system development pr‘gr’am
was based heavily on the success of the tried and proven REDSTONE G&C
system. From the beginning, this move appeared to be logical as the
best means to meet such multiple requirements as simplicity, reliabi-
1ity, mobility, jamming resistance, and availability of components.
Work assigned to this system involved constraining the system along a
ballistic trajectgry from liftoff to impact, and the principal compon-
ent that performed this function was the gyro-stabilized platform
(ST-90) . Important to and located on the ST-90 were three alr-bearing
suppofted accelerometers that measured acceleration on the missile in
three directions. Primarily, these were needed to detect and act on
external forces that might influence the trajectofy.‘ To some extent,
certain forces such as standard thrust of the propulsion system, gero-
dynamic drag, and separation forces could be determined before firing,
and, if the missile had only these to contend with, the trajectory would
be standard and the G&C problem simple. But non-standard forces, which
were quite unpredictable from either points in time or space, did exist
and some means had to be available to start a proper reaction. Examples
of the non-standard type include wind gusts and deviations in thrust.

Thus, the problem at hand, when occasioned by these external forces, was

8. DF, RIG Off, G&C Lab to IO, et. al., 24 Mar 58, subj: Cancellation
of RIG Program, Hist Off files,
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to bring the missile from its actual trajectory to that desired in order
to assure a CIPE of not greater than 1,500 meters. Since guidance was
not feasible during the re-entry phase, these problems had to be solved
before nose cone separation.9

Q) There wére also several other major components that mad’ up
a part of the G&C system. One of these was the guidance computer, which
was packaged outside the ST-90 because of weight. This unit received
its input from a gyro accelerometer, and was concerned with distance and
speed information. A programming device was responsible for tilting
the missile in pitch and compensating for environmental conditions
experienced during the trajectory. All information wag then fed into
the control computer—attitude information from the 8T-90, angle-of-
attack signals from the angle-of-attack meter, and guidance signals
from the guidance computer—which assimilated the information and
signaled the hydraulic actuators for such actions as swiveling the main
and vernier engines or operation of the jet nozzles.10

(U) The target date to accomplish firm G&C plans was November
1956, and this was met. Specifications were furnished to the Ford
Instrument Company for the delivery of the ST-9C in January 1957. A
testing program was then under way until October 1957, when JUPITER

Missile 3 was used to flight test the ST-90 and related components,

it worked.11

9. Haeussermann, Dr. Walter, the JUP All-Inertial G&C Scheme, 5 Dec
56, Hist Off files.

10. Ibid.; JUP Dev Plan, FY 58, 29 Sep 56, Hist Off files.

11. JUP Prog Rpt for Nov 56, 8 Dec 58; JUP Prog Rpt for Oct 57, 8 Nov
57, Hist Off files,



67

Propulgion System

(U) Perhaps one of the most difficult of the development problems
to resolve was in the propulsion area, an item over which ABMA had the
least control. The heart of the .system wgs the main englne, a component
commercially produced by NAA., As earlier mentioned, the supply source
was saturated in satisfying the demands of four long-range missile
systems. Since the Air Force was in charge of the development of three,
ABMA's requirements had considerable difficulty in being met. Also,
ABMA thought that the NAA engine was only marginal in satisfying JUPITER
needs, yet there was little opportunity for NAA to enter into a large-
scale research program. To ABMA's way of thinking, the over-all engine
program should involve one in production, one in development, and one
in advanced design and component developments.12 Although DOD people
were 8studying long-range needs for new and higher thrust rated engines,
this did not gsolve ABMA's problem of the moment. This meant that ABMA
had to '"make do" with the then present NAA engine and suggest modifica-
tions to suit the JUPITER missile. Modifications included such items
as thrust governing and throttling.

(U) As to the method of propulsion system operation, the main
150,000-pound~thrust engine ugsed LOX and kerosene. The thrust chamber
was of tubular wall-type congtruction, with a self-impinging fuel in-
jector and a regenerative cooling system. Gimballing the engine, which
was coupled to hydraulic actuators, permitted missile control in piteh

and yaw., There were several engine sybsystems. One of these was the

12. Study, Liquid Rkt Engine Dev Prog, 19 Jul 56, Hist Off files.
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propellant feed system that delivered the propellant from the tanks to
the thrust unit by means of valves and a turbopump. Also, the propul-
gion contained a lub oil syStem to lubricate the moving parts. A
pneumatic pressure system was used to operate the valves, and a hydrau-
lic system operated the gimballing unit.13

() 1In the first stages of development, the vernier engine of the
propulsion system was fueled mainly with hydrogen peroxide—90 per cent—
and a 10 per cent catalyst; but, starting with the firing of JUPITER
AM-7 on 27 August 1958, a solid propellant engine was adopted. The
vernier unit consisted of an engine case that housed the propellant and
served as the combustion chamber, a pyrogen unit for engire ignition,

a nozzle, and a thrust termination device. Unlike the main engine, all
components formed one unit. In operation, the vernier engine ignited
two seconds after separation from the main thrust unit. The vernier
unit then propelled the missile body until the desired velocity was
attained, and when this requirement was satisfied, cutoff occurred.
Squibs were used for the thrust termination device, and the engine
nozzle was blown away.l4

(U) Although the two foregoing units were the major portion of
the propulsion system, other devices, already discussed in part, were
equally important in solving the target range problem. These included

a missile rell control system, and a spatial attitude control system.

13. JUP Dev Plan, FY 58, 29 Sep 56.

14. ABMA Rpt DSD-TR-4-60, Vernier Engine Operation, 21 Jan 60, Hist
0ff files.
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(U) NAA delivered its first nonflyable main engine to ABMA in
July 1956, and the Agency began a static test program in September. At
first, the tests progressed smoothly with a number of static firings
lasting for several seconds; but, by November, four thrust chambers had
burned out, causing delay while ABMA and NAA were investigating the
problem. Strengthening modifications to the thrust chamber eliminated
the difficulty, and in January 1957 the static testing program was
progressing satisfactorily.l5

(U) ABMA received its first flyable engine in September 1956;
and, during inspection, a number of design deficiencies were noted.
Within a short time—November —the second engine was delivered. Both
of the engines were down rated by ABMA from 150,000 pounds to 135,000
pounds because the turbopump was not satisfactory. NAA was already in
the process of modifying this unit, and two pumps were subjected to
prolonged tests with satisfactory results. However, because of the
critical supply of these engines, the first JUPITER missiles had to fly
with the lower thrust units., In fact, while procuring the first four
flyable units, the situation was far from being satisfactory to ABMA.
For one thing, procurement had to be effected through WDD, which caused
an undue administrative workload. Then, the uncovering of the technical
design deficiencies created a severe problem in assuring the timely
delivery of spare parts and modification kits. One problem had, in

turn, created another. NAA was supposed to have been able to ship the

missiles completely modified to ABMA in January 1957, but it was several

15. JUP Dev Plan, FY 58, 29 Sep 56; JUP Prog Rpt for Nov 56, 8 Dec 56;
JUP Prog Rpt for Jan 57, 8 Feb 57, Hist Off files.
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months after that. Engine modifications of late 1956 and 1957, however,
appeared to be quite successful. This was aptly demonstrated in one
instance during a static test at NAA, when a unintended overrun to
195,000 pounds of thrust happened. The turbopump and the thrust chamber
did not show any damage.16 From time to time, however, technical
problems, including the turbopump, did crop up.

d. Another major propulsion system problem concerned propellant
sloshing. This condition was uncovered during the firing of JUPITER 1B,
the second JUPITER missile fired. After a normal 1iftoff and up to 70
seconds, the flight program was normal, but then oscillations in pitch
and yaw began to build up and the missile disintegrated at 93 seconds.
Heavy instrumentation immediately located the difficulty, and data
showed that propellant sloshing was caused by the tilting program to
such a degree that the missile became dynamically unstable.17

@ A rather ingenious testing device was rigged by ABMA in the
attempt to cope with the sloshing problem. A JUPITER center section
was placed on a railroad flat car, with proper attachments that would
simulate flight environment forces on the propellant tanks, and several
types of baffles were placed inside the tanks as a means to reduce the
sloshing. Success was attained by installing a turncated-cone type in
the fuel tank and an accordion type in the LOX tank. The full-scale
IRBM flight of JUPITER 1 in May 1957 aptly demonstrated two ma jor points:

(1) quick reaction of an in~house R&D team and the regulting brevity in

16. 1Ibid.; JUP Prog Rept for Apr 57, undated; JUP Prog Rpt for Aug 57,
6 Sep 57, Hist Off files.

17. Hist, ABMA, Jan-Jun 57, pp. 42-46; JUP Prog Rpt for May 57, 6 Jun
57; JUP Prog Rpt for Oct 57, 8 Nov 57, Hist Off files.
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time between problem isolation and component fix, and (2) the validity
of heavily instrumented R&D flights.

(U) The above represented the major problem asreas in the propui-
sion system development program. This is not to say that problems of
the moment were not experienced with other components. For example,
during the early flights of the solid propellant vernier engine, some
failures did occur, but quite often it was hard to tell whether or not
the difficulty had been caused by main engine failures. In any event,
development progress was not deterred by the other propulsion components,

which never became major problem areas.

Ground Support Equipment

(U) Difficulty in the GSE development of JUPITER came to pass for
reason; that were other than technical. At the outset of the program,
the DOD dictum was strictly confined to developing the IREM and nothing
was said about GSBE. (This was quite a contrast to the THOR program, in
which missile and related GSE development progressed almost simultane-
ously.) This situation existed all through 1956 and until October 1957,
when DOD directed weapon system development. A target date for deploy-
ment to an overseas site was set for December 1958. Although the Agency
was pleased that the JUPITER was finally headed toward weaponization,
the impact in view of the time phase was critical on GSE and training.
This meant that within a minimum of 12 months, GSE would have to be

designed, fabricated, and tested, and personnel trained in its use.
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Just before the DOD decision was released, the ABMA technical group
estimated that JUPITER GSE was about one year behind Air Force efforts.18
(U) This was not the end of the complications, either. For one
thing, the employment concept changed. To attain the early operational
capability, the Air Force went along with the Army idea of mobility,
as opposed to the fixed site operation they supported. ABMA immediately
went to work on mobile GSE, which was not too difficult because they had
REDSTONE equipment to serve as a pattern. The main problem in the
mobility phase was expediting contractor delivery, for, more often than
not, reports constantly cited that such-and-such a component was late
in delivery. This caused concern as the deployment date was rapidly
approaching. Added to this, the mobility concept was deleted in
November 1958.19 Some of the tension was relaxed, however, for by that
time it was realized that the hecessary agreements would not be signed
in time for the December employment. This afforded an opportunity for
equipment refinement and matching and mating work, On the other hand,
this  stretch-out indicated that measures would have to be taken to ade-~
quately store missiles and equipment until the agreement was consummated,
(¥) Mention has been made of the fact that ABMA technical experts
considered JUPITER GSE to be one year behind. In some respe;ts, the

problem was not as adverse as this connotes. For example, from the

18. Hist, ABMA, Jan-Jun 58, pp. 48-49; Fact Book, /Compilation of
Documents on/ Opnl Acceptability and GSE, Aug & Sep 57, Hist Off
files.

19. JUP Mo Prog Rpts throughout 1958 constantly list late deliveries
by the contractors. See Appendix 6 for the contractor break-out

structure for fabrication in the development of the JUPITER
missile system.

“
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outset of the program, ABMA made a concerted effort to fabricate its
R&D GSE in a design that would be suitable for tactical employment.
This pattern held true with the launcher, trangport equipment, and
other JUPITER peculiar GSE components. With the in-house design and
fabrication, necessary changes manifested during the R&D firing program
could be integrated with ease, and each change moved the equipment nearer
to the tactical configuration, During this systematic hardware buildup,
it was also possible to design suitable checkout gear. Perhaps one of
the moat important assets during the GSE buildup phase was the on-hand
experience in other large ballistic migsile programs. Drawing on this
experience, equipment was gimplified. Tn this way, complex and expen-
give hydraulic erection was rejected for the better lightweight mode;
a ring-type launcher was used rather than the more complicated fall-away
leg type; and an inexpensive one-time use cryogenic cooler was selected
Over an expensive electric cooler for use in the countdown phase.20

(U) By April 1958, the first tactical type launcher had been com-
pleted and successfully tested with the lightweight erection equipment
(primarily a long boom and cables). Shortly after that came R&D prdto-
type items such as the launcher auxiliary rings, hydro-pneumatic trailer,
azimuth laying equipment, intra-squadron communication equipment, super-
vigory control system, missile transporter, launcher transporter, LOX
transfer trailer, propulsion components tester, and other related items

of equipment involving both the physical handling and testing of the

20. Spec Rpt on JUP GSE for Holaday Ad Hoc Committee, 3 Oct 57, Hisc
Off files.
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missile. At the Design Engineering Inspection held on 7-10 October
1958, the GSE performed well and demonstrated that the JUPITER systenm
¢ould meet the 15-minute countdown-to-1iftoff Sequence.21

(U) Progress in the GSE field was far from systematic, though.
Basically, the problem was delivery of the tactical item by the manu-
facturer after the prototype had been submitted by ABMA for fabrication.
Also, the Air Force had submitted more than 70 alteration requests,
which, in part, may have caused some of the manufacturing difficulties.
Then, in November 1958, the mobility factor was deleted from the JUPITER
program. This meant there would be a triple launch control trailer (e,
as opposed to the single ICT that was necessary in a mobile weapon
system. Additionally, this action eliminated the cable and launcher
transporters.22 Together, all of these actions could have delayed the
deployment of the system until reorientation plans could have been

completed, but the lack of agreement with the host country, in the long

run, provided ample time.

Production and Delivery

(U) As may be surmised, production plans for the JUPITER program
were as changeable as all other facets of operation. In the beginning,
a 50-missile fest program was planned involving a composite of JUPITER
C's for re-entry vehicle tests, JUPITER A's for component testing, and
. the JUPITER configured missile. During this time, ABMA was involved in

a production schedule of about two missiles per month. The roles and

21, JUP Prog Rpt for Apr 58, 8 May 58; JUP Prog Rpt for May 58, 8 Jun
58; JUP Prog Rpt for Oct 58, 8 Nov 58, Hist Off files.
22. JUP Prog Rpt for Nov 58, 8 Dec 58, Hist Off files.



T 7

missions dtatement of November 1956 posed the initial threat to the
program, and the withdrawal of the Navy in January 1957 further placed
the program in a precarious position. However, it was August 1957
before the Secretary of Defense directed that the production schedule
be limited to one missile per month, pending a decision as to the IRBM
that would be selected for weaponization.23

dlD The Secretary's decision was in effect for omly a short time,
for in October 1957 weaponization of the THOR and the JUPITER was
directed. 1In turn, this released the production schedule to the two
missiles per month immediately, and, on 27 November, notice was received
that production was to be held to a maximum of five JUPITER missiles
per month.z4 Briefly, the total program, that is, R&D and I0C, was set
at 125 missiles. After that, for one reason or another, adjustments
were made upwards and downwards,

a' During most of FY 1958, that is, after the program was refined
subsequent to the October 1957 decision, the approved program called for
36 R&D missiles, 62 IOC missiles, ground equipment for three squadrons,
and prototype and training equipment. Here, the program had been
influenced by the budgetary cut first evidenced in August 1958 and the
reduction from four JUPITER squadrons to three the following October.
This was not the end, for budgetary cuts in December 1958 again reduced

the program when five of the R&D missiles were deleted. At that time,

the allocation line-up included 11 R&D, 20 reliability and product

23. Plan, ABMA Plan for IRBM-2 Mal Dev, FY 56-57, 23 Feb 56; Memo, S$/D
to 8/A, 13 Aug 57, subj: IRBM Prog, Hist Off files.
24. Msg, DA to ABMA, 27 Nov 57, Hist Off files.
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improvement, and 62 I0C. During the latter half of 1959, another mig-
sile was removed, which left the total program figure at 92. From there,

the figure went to 93, and finally 94. Fifty-nine GSE sets made up the

total program in that respect.25

(U) Deliveries of the IOC missiles to the Air Force began on 28
August 1958, and, at that time, 31 other JUPITER missiles were in vari-
ous stages of fabrication at the Michigan Ordnance Missile Plant and
ABMA. From August until November 1958, ABMA continuously reported that
sufficient I0OC missiles would be ready to meet the December deployment
date of the first squadron. However, the lack of a firm agreement with
the host country caused DOD to direct a delivery stretch-out. 1In this
case, money could be saved, as the necessity for contractor overtime
was considerably reduced. Also, the opportunity was presented to iron
out technical difficulties that had arisen in the NAA propulsion system.
When the agreements with NATO I were concluded in August 1959 with an
operational readiness date of 1 May 1960, there was ample time to deliver
required missiles by the cheaper surface shipment rather than the expen-
sive air shipment that had been planned for the December 1958 deployment.
By the time the.agreements with NATO II had been concluded, the total

production '‘program was ready for delivery.26

25. Hist, ABMA, Jul-Dec 58, p. 8; DF, Ind Planning Off to Procurement
Div, 4 Dec 58, subj: Adjustments to JUP Msl Pro-, Hist Off files.

26. 1Ibid.; JUP Prog Rpt for Nov 58, 8 Dec 58; Hist, ABMA, Jan-Jun 60,
pp. 69-70; Hist, ABMA, Jul-Dec 60, p. 56, Hist Off files.
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Missile Testing Program

(U} One of the more amazing factors in the JUPITER development
program was the small amount of time that eldpsed between program
approval and the actual flight testing of a missile that resembled the
final tactical configuration—November 1955 until March 1957. By com-
parison, the time frame was even more compressed than the REDSTONE
program—July 1950 to August 1953 —but this system was the key to the
JUPITER success story. In many respects, JUPITER components were pro-
duct improvements of REDSTONE counterparts. |

(0) During the previously-mentioned missile study years of 1954
and 1955, the Redstone Arsenal group had made wind tunnel tests of model
missiles of every conceivable shape and form. Added to this, they had
the flight analysis of the REDSTONES. So when the JUPITER requirement
came along, they knew what coenfigurations would fly. Even the forced
reduction in length had no i1l effects on the flight behavior pattern.
Components within the shell followed the same "building block" formula.
For example, the angle-of-attack indicator program dated back to 1952,
and experience in this work was important in view of the lack of control
of the re-entry body. Speaking of the nose cone, even this configuration
was solved within six months of program inception, and the protective
means by way of ablation was solved in nine months. Practically every
part of the missile had undergone an exhaustive testing program; and, )
thus, the JUPITER development phase was a refinement to meet the IREM

requirements.27 As a result, the JUPITER could have been fired in anger

27. Fact Book, subj: JUP Test Results, Tab A, 22 Sep 57, Hist Off
files.
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in 1958, and possibly in 1957 —two years, more or less, after program
approval.

(U) The actual flight testing in support of JUPITER development
was divided into three phases. Two of these used the REDSTONE as the
flight test vehicle to prove out JUPITER components. Designated as
JUPITER A's, 25 missiles were fired between September 1955 and June
1958.* Objectives of these tests were to obtain design criteria, apply
the angle-of-attack meter to the IRBM, evolve separation procedures,
prove guidance system accuracy, and design and prove propulsion system
thrust control. To solve the re-entry problem, three missiles desig-
nated as JUPITER C's were flown. As to the tally, 20 of the 25 JUPITER
A's were rated as mission achieved, two registered partial successes,
and three were considered to be unsuccessful. All three of the JUPITER
C's performed well. On the second firing, an attempt was made to
recover the nose cone, and this failed. However, on the third and last
re-entry test, the nose cone was recovered. Success was such tﬂ't it
was no longer necessary to continue this phase of the program, as one
of the tests had ably proven the theory of long-range missile flight
and the other had demonstrated that the re-entry body could be brought
from space into the sensible atmosphere without disintegrating.28
ﬂb At the outset of the JUPITER program, it was planned to fire

the first JUPITER-configured misgile in May of 1957, but the success

* See Appendix 7 for a chronological listing of JUPITER A firing
test results.

28. 1bid.; Hist, ABMA, Jan-Jun 58, pp. 87-90; Chart, JUP Msl Plan Nr
J-754, 27 Mar 61, Hist Off files. JUPITER C firing test results
may be found in Appendix 8.
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registered by the JUPITER A's and C's formed the belief that two . -
assurance missiles could be fired before the scheduled date. As it
turned out, it was well this decision was made, for JUPITER 1A had a
tail-heating problem and 18 had a propellant sloshing problem. These
were solved and the May firing of JUPITER 1 gave the Western World its
first demonstrated IRBM. Two successive firings registered in the
success box, but Missile 3A met with the previously-mentioned turbopump
problem. This difficulty continued with Missile 4; however, the system
was back on the success trail with the firing of Missile 5. This event
marked the recovery of the first full-scale re-entry body. All-in-all,
the JUPITER R&D firing program was quite successful. Twenty-two were
rated successful, five were partially successful, and only two were
failures, for a total of 29 missiles. Also of gignificant note, 19 of

the 29 were tactical prototypes and 16 of this group impacted within a

CPE of 0.81 nautical miles.29

‘ After the close-out of the R&D firing program in February
1960, five JUPITER missiles were fired. One of these was termed a live
systems test in which the missile was successfully fired under condi-
tions approaching the tactical situation. The other four firings were
designated as combat training launches (CTL) to promote proficiency and

confidence of the NATO troops. Three of these firings were succiﬁsful

29. Fact Book, Ball Msl Info & Firing Histories - JUP-JUNO, Vol I;
Hist, ABMA, Jan-Jun 61, p. 54, Hist Off files. Firing test results
of the JUPITER configured R&D missiles are listed in Appendix 9.
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and one was partially successful., Eight other CTL firings were still

scheduled as of 30 June 1962.30

Funding
‘ As might be suspected, the status of funds for the JUPITER

program varied with the fortunes existing at a particular point in time.
This covered the range from acceleration to the threat of program
cancellation. At the outset, $10.?20 million was allocated for R&D and
$23 million for procurement and production (P&P) in support of the
development program. Prior to the beginning of FY 1957, plans called
for $25 million R&D, $11.534 million P&P, and a $25 million MCA program.’.
These funds were approved in September 1956, but at the same time, a
statutory fiscal limitation was placed against the JUPITER progranm
retroactive to 1 July. Compliance with this directive was almost an
impogsibility, as 20,000 documents had already been processed with
installations throughout the country, ABMA immediately interposed a

reclama to this directive, but it was January 1957 before the restric-

tion was lifted.32

(U) Two events discussed earlier in the study—Navy pull-out and
the DOD decision on roles and missions—caused further adverse action
in JUPITER funding. The Air Force had no particular interest in being

involved in the development of a second IRBM, and by mid-1957 the

30. Hist, ABMA, Jul-Dec 60, pp. 56-57; Hist, ABMA, Jan-Jun 61, pp.
51-52; Hist, ABMA, Jul-Dec 61, pp. 39-41, Hist Off files; Info
supplied by REDSTONE-CORPORAL Project Off, AOMC, 26 Jun 62; Chart,
JUP Msl Plan Nr J-754, 27 Mar 61. Appendix 10 contains both the
LST and CTL firing test results.

31. Hist, ABMA, Feb-Jun 56, p. 67.

32, Hist, ABMA, Jul-Dec 56, pp. 47 & 52; JUP Prog Rpt for Sep 56, 8
Oct 56; JUP Prog Rpt for Jan 57, undated, Hist Off files.
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Secretary of Defensé was becoming more and more of the opinion that only
one IRBM was needed. This turn of events had an immediate impact on the
ABMA program. Allocations for certain portions of the FY 1957 MCA pro~
gram were withheld, and the FY 1958 devé10pment program was pegged at
$35 million to run through November 1957. October world events and
recommendations by the ad hoec committee that both IRBM's be developed
brought changes. The approved figure in January 1958 for FY 1958 funds
stood at $360.35 million. Of this amount, $230.97 million was to cover
I0C procurement and production, but OSD-BMC withdrew the amount the next
month pending an agreement by the Army and Air Force on reimbursement.
Subsequently, the FY 1958 IOC P&P was placed at $202.70 million. As for
the FY 1957 MCA, construction was resumed in January 1958. Some portions
of this program, such as construction of a nose cone asgembly and check-
out facility, had been static since May 1957.33
‘ FY 1959 funds experienced roughly the same pattern as the two
preceding fiscal years. The Army planned program reflected a figure of
almost $300 million; but, in July 1958, the Air Force made a move to
scale the program down to three squadrons and remove all mobility
requirements. This did not become a cold fact until October and, thus,
funds were committed that were not recoverable. The Air Force figures

were placed at $225 million, but the final amount was about $229 million.34

33. Hist, ABMA, Jul-Dec 57, p. 5; Memo, S/D to S/A, 13 Aug 57; JUP
Prog Rpt for Jul 57, 8 Aug 58; JUP Prog Rpt for Jan 58, 8 Feb 58,
Hist Off files. Also see Appendix 11 for Air Force reimbursements.

34. Hist, ABMA, Jul-Dec 58, pp. 9-10; JUP Prog Rpt for Mar 59, 8 Apr
59, Hist Off files.
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Besides the impact on the over-all program, this action represented but
~ another example of the difficulty that ABMA fiscal planners experienced.

The scaling down of funds also continued during Fiscal Years 1960 and

1961.35

35. Hist, ABMA, Jul-Dec 59, p. 5.



