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In any case, the whole ABM question touched off so
intense and emotional a debate in this country as to be virtually
without precedent on any issue of weaponry . .

We shall not attempt here the 1mpossxb1e task, impossible
espec1ally in a few brief pages, of welghlng the case on its
merits. Highly knowledgeable and specifically informed people
could be found on both sides of the argument. Scientists,
engineers, and others dlsagreed with each other about the
reliability or basic workablllty of the system. The amount of
obvious bias on each side was often wondrous to behold.

Bernard and Fawn Brodie, 19731

lBernard and Fawn Brodie, sbow to rev.

and enl. ed. (Bloomington, IN: Indiana University Press,'1973),
pPp. 305-06.
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PREFACE

The Strategic Defense Initiative (SDI) is but the latest
of a series of major technological undertakings that have
punctuated the two hundred years of U.S. history. From the Erie
Canal which was completed in 1825 to the Apollo project which
culminated in man’s first landing on the moon in 1969, these vast
projects have played an important role in providing new choices,
opening new vistas, and helping to shape the American character.

The scale of the SDI program, its impact on research and
development in the United States, and the major national debate
it has inspired over the past seven years justify the
establishment of a historical program to preserve the documents
relevant to its history, record the impressions and insights of
those involved in this undertaking, and prepare an official
history of the project. Two men were especially concerned to see
that these tasks were completed: Dr. Richard Kohn, Historian of
the Air Force, and Lieutenant General James A. Abrahamson, first
Director of the Strategic Defense Initiative Organization (SDIO).
Their concern led to my assignment in May 1987 to the Strategic
Defense Initiative Organization (SDIO) as the program’s historian
and my charge to examine the origins .of SDI.

I began this study by asking the question: what factors

led President Reagan to decide to increase the size and tempo of
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the American ABM program? The more I studied the factors .
involved in his decision, the more apparent it became that one
could not view this decision apart from its historical context
which included techological developments, the evolution of
strategic doctrine, arms control efforts, and the national
political milieu. On closer examination, it became apparent that
the context of the Reagan decision involved first a set of
factors that directly impinged on the president during the
crucial years from 1979 to 1983. These factors were themselves
the outgrowths of broader historical currents that could be
traced back as far as Allied efforts to find a defense against
German V-2 rockets which began falling on England in 1944.

Based on this view of events, it is reasonable to divide
this study into two parts. The first five chapters explore the
broad historical background of anti-ballistic missile (ABM) .
systems from their conceptual origins in the waning months of
World War II, through the development and deployment of
SAFEGUARD, to the closing of SAFEGUARD and the transformation of
the Army’s ABM effort into what was essentially a research only
program that included no plans to deploy a system. The second
part, the last three chapters, describes the events that led to
Reagan’s 1983 decision to expand America’s ABM program into a
major, if controversial, research and development program to see
if an effective strategic defense system could be deployed in the

foreseeable future.
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One will notice a certain "rhythm" to this study as far
as debate and public attention to ABM issues are concerned. As
long as America’s ABM effort was only an R&D program, it received
little attention in the general, public media. Debate, such as
there may have been, tended to be confined to government circles,
professional organizations, and specialized publications. Once
the government began serious consideration of an operational
deployment, ballistic missile defense became the focus cf an
intense public debate led by the nation’s intelligentsia. There
was little public interest in ABM issues prior to Robert
McNamara’s announcement in September 1967 that the United States
would field a thin ABM system to protect against a light ICBM
attack. 1Interest increased and intensified with the announcement
of Richard Nixon’s decision to deploy the SAFEGUARD system. Only
with the consummation of the 1972 ABM Treaty did the debate
subside.l

With the closing of the SAFEGUARD site in early 1976, the
American ABM effort again became a research-only program and
discussions of ABM issues largely receded into the background of
public interest. While an occasional article on an ABM matter
might find its way into a major national newspaper, there was

nothing comparable to the national debate on SAFEGUARD that raged

lFor a discussion of the first ABM debate, see Benson D.
Adams, isti issile ense (New York: American Elsevier
Publishing Company, Inc., 1971), pp. 240, 246-48.
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between 1968 and 1972. This situation was transforr.d .
immediately following President Reagan’s March 1983 speech which
announced the beginning of what became the strategic defense
initiative. That speech touched off a great national debate that
is still in progress as this study is being completed. The 1980s
debate and the issues it raises are outside the bounds of this
book and should be the focus of another, éeparate study.

Like everyone who completes a major research project, I
owe a tremendous debt to a number of people. In addition to
General Abrahamson and Dr. Kohn whom I have already mentioned, I
am indebted to the current SDIO Director, Lieutenant General
George L. Monahan, Jr., for his continuing strong support for the
SDIO history program. 1 also deeply appreciate the detailed
criticism of the manuscript that was provided by Dr. David
Maclsaac of the Center for Aerospace Doctrine, Research, and .
Education, Maxwell Air Force Base, Alabama, and Dr. David R. Mets
of the Armaments Division, Air Force Systems Command, Eglin Air
Force Base, Florida.

Other people have also helped me a great deal. This is
especially true of Nancy Stenger who not only prepared numerous
interview transcripts, but who also assisted me greatly in taking
care of the myriad of details associated with running an official
history program. Deborah Seidl was very helpful in transcribing
interviews during the early period of research.'igébgﬁé‘Lf;%
Stephens of the Army’s Pentagon Library for her help in getting
the many books I needed to complete this study.




PREFACE i

Finally, I want to thank my wife Peggy. Over the past
thirty years she has provided a firm underpinning for our lives
together. She continued to provide that essential support while
I was completing this book. As usual, she was always an
attentive and sympathetic listener whether I was pouring out
frustration with some particularly stubborn problem of synthesis
or talking excitedly about a special insight I thought I had

gained during a day’s work.
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BALLISTIC MISSILE DEFENSE
1944-1981
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DAWN OF THE MISSILE AGE

The image of squadrons of bombers lumbering over the Artic
Circle with frightened and fallible young men in their
cockpits somehow seemed quaint and manageable compared to the
specter of a barrage of inanimate but precisely quided metal
cones hurtling through space toward targets in the United
States.

Strobe Talbott, 1988l

. . there is a rough rule-of-thumb principle that no enemy
vehicle of attack must be permitted to have "a free ride."
The enemy should not be relieved of uncertainty with respect
to any avenue of attack which it is feasible for him to use.
The main value of ballistic missiles over aircraft to the
attacker is precisely their high probability of successful
penetration per unit, at least under present techniques of
defense.

Bernard Brodie, 19592

INTRODUCTION

On the evening of 8 September 1944, as residents of
London sat down to dinner, they were shaken by a terrific
explosion that was followed by the sound of a "heavy body rushing

through the air." Sixteen seconds later, a similar event

1 aster o e _Game:

Peace (New York: Alfred A. Knopf, 1988), p. 70 (hereinafter
cited as Talbott, Master of the Game).

2strateqy in the Missile Age (Princeton, NJ: Princeton
University Press, 1959), p. 202.
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occurred near Epping, England. What had caused these mysterious ‘ |
effects? British scientists had the answer. In July 1944, the |
Swedes had shipped to them the debris of a large German rocket
that had gone astray during a June test and crashed in Sweden.
Using the debris, the British had constructed a rather accurate
picture of the size and performance of large new German missile
which they concluded would probably carry a warhead of about one
ton. After examining pieces of wreckage from the sites of the 8
September explosions and listening to descriptions of the
attacks, British scientists knew that England had been struck for
the first time by German V-2 ballistic missiles travelling so
fast that the sound of their approach was not heard until after
the sound of their exploding warheads.3

Within a month of the first attack, specially adapted
radar units were detecting V-2s once they rose above 5,000 feet. .
Soon, radar data were being used to compute the time and point of
impact of attacking missiles. The availability of this
information gave rise to a scheme of defense. Using the
predicted target and time of arrival, batteries of anti-aircraft
artillery would fire a heavy barrage in front of the incoming

missile. The exploding artillery shells would create a barrier

3James McGovern, {rossbow and Overcast (New York:
William Morrow & Co., Inc., 1964), pp. 66-68, 83; Winston S.
Churchill, The Second World War, Vol. 6, Iriumph and Tragedy (New
York: Bantam Books, 1953), pp. 44-45.
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of shrapnel that would destroy the missile. Although this idea
was seriously considered, it was abandoned as impractical. A
barrage of 320,000 shells would be required to produce a likely
kill. Of these shells, about 2% would be duds that would fall
undetonated on London causing more damage and casualties than a
V-2. 1In the end, the Allies could not find a means of defeating
a V-2 once it was launched; the only effective defensive measures
were air attacks against V-2 factories and launching sites or
capturing the territory from which the missiles could be
launched.4 The roots of America’s anti-ballistic missile (ABM)
program may be traced to this effort to stop the German V-2s and

to earlier U.S. efforts to build an anti-aircraft rocket.

4The General Board, United States Forces, European
Theater, Antiaircraft Artlllery Section; "V-2 Rocket Attacks and
Defense," Study 42, n.d. [late 1945 or early 1946]; document
502.101-42 in the Alr Force Historical Research Center, Maxwell
Air Force Base, Alabama; pp. 17-19 (hereinafter cited as General
Board, "V-2 Rocket Attacks and Defense"):; Ronald W. Clark, War
Winners (London: Sidgwick & Jackson, 1979), p. 102; David
Irving, The Mare’s Nest (Boston: Little, Brown, and Company,
1965), p.280. An excellent summary of the Allied effort against
the V-2 is contained in W[illia)}m S. Mark, Jr.: Joseph P.
D’Arezzo; R. A. Ranson; and G. D. Bagley:; "Detection and Plotting
of the V-2 (Big Ben) Missile as Developed in ETO;" 4 July 1945;
document AFHRC 142.0423-16 Jul-Sep 1945; in the Air Force
Historical Research Center at Maxwell Air Force Base, Alabama
(hereinafter cited as Mark, "Detection and Plotting of the V-2").
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ROOTS OF THE AMERICAN ABM PROGRAM .

In the spring of 1941, long-range guns that could reach
the operational altitudes of aircraft were in short supply in the
U.S. Army. As a result, the Ordnance Department asked the
National Defense Research Committee, a civilian research
organization established by President Rooéevelt, to explore the
development of rockets equipped with timed fuzes for use against
high-flying aircraft. Before this project reached fruitition,
ample numbers of long-range guns became available and the project
was abandoned. Interest in anti-aircraft missiles revived in
February 1944 when intelligence reports of German V-1 and V-2
missiles prompted the Army Ground Forces (AGF) to ask the Army

Service Forces (ASF) to develop an "anti-aircraft guided

rocket."S

By this time, guided missile development in the U.S. had .
become embroiled in rivalries between the three major elements of
the Army: the AGF, the ASF, and the AAF (Army Air Forces). The

AAF was seeking responsibility for all guided missile development

Sconstance McLaughlin Green, Harry C. Thomson, and Peter
C. Roots, The Ordnance Department: Planning Munitions for War,
series on i in W W : i

(Washlngton, D.C.: Department of the Army, Office of

the Chief of Hxlltary History, 1955), pp. 411, 413; Max
Rosenbergqg, m
1944-1950 (Washlngton, D.C.: Headquarters United States Air
Force, USAF Historical Division Liaison Office, June 1964), p. 17
(hereinafter cited as Rosenberg, guiggd_niﬁsglg_zzggzgm).
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and was supported in this matter by General George C. Marshall,
the army chief of staff. A decision to divide development
responsibilities based on design characteristics failed to settle
the dispute and was later overturned. Furthermore, the AGF-ASF
effort to develop an anti-aircraft missile threatened the efforts
of airmen to gain control of the air defense mission from the
AGF. This intra-service rivalry was enlarged, at least
temporarily, when the Navy began its own guided missile research
program. 6

As the war ended, the U.S. anti-aircraft program was
pursuing two major projects. NIKE was a study carried out by
Bell Telephone Laboratories under joint sponsorship by Army
Ordnance and the AAF; it proposed the development of a 1,000-
pound missile that was 19 feet long with a range of 11 miles and
an altitude capability of about 60,000 feet. The second
development was the Navy’s BUMBLEBEE program which was handled
for the Navy by the Applied Physics Laboratory of The Johns
Hopkins University. The missile proposed in this study would
weigh 2,000 pounds, have a speed of 1,800 miles per hour, and

possess a range of 20 miles. These efforts were enhanced

6éRosenbergq, i issi , PP. 17-54, 96-107,
120-35. For more information on the rivalry between the services
with regard to missile development, see: U.S. Congress, House,
Committee on Government Operations, Organization and Management

of Missile Programs, Report No. 1121, 86th Congress, 1st Session,
1959, House Reports, vol. II, Reports 1026-1125, pp. 118-26; and

Adams, Ballistic Missjle Defense, passim.
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considerably by the assimilation of personnel, equipment, and R&D
data from the German rocketry program which was considerably more .
advanced than that of the U.S.7

Following the war, analyses of the German missile program
produced some sobering findings. As the war ended, the Germans
were developing a large two-stage rocket that might have become
the world’s first ICBM. The initial stage of this missile was
the A-10, a large booster with 200 tons of thrust. It would have
accelerated a second missile, the A-9, to a speed of 1,500 miles
per hour at which point the A-9 would have fired and accelerated
to a velocity of 3,360 miles per hour. This velocity would have
given the A-9 a range of 3,500 miles. Had the war continued into
1946, the Germans might well have made good their plans to
bombard New York city.8

German plans for an ICBM and other developments of the
Second World War indicated clearly that the near absolute .

security Americans had enjoyed during the war was becoming a

7Vvon Karman, Key to Air §gg:emggx, p. 75; H. L. Dryden,
G. A. Morton, and I. A. Getting, Gujdance and Homi o issiles
gn__P_J.J..g_lg_LAns.mr.t Part I: Hugh L. Dryden, Selected Guided
Missiles Now Developed or un er Development, pp. 25-32, in von

Karman, Toward New Horizons:; Benson D. Adams, s issile
se (New York: American Elsevier Publlshlng Company, Inc.,

1971), p.17 (hereinafter cited as Adams, Ballistic Missile
Defense

8Report 237-45 of the United States Naval Technical
Mission on Guided Missiles quoted in General Board, "V-2 Rocket
Attacks and Defense," pp. 4, 18
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thing of the past. As a result, a number of studies recommended
immediate efforts to develop a means of defending America against
attacks by aircraft and ballistic missiles. On 4 July 1945, a
group of officers sent to Europe to study the Allied efforts to
counter the V-2 recommended "that a research and development
program be initiated the object of which would be to devise
counter measures against V-2 type missiles."” Five months later,
a report of the AAF’s Scientific Advisory Group discussed the use
of homing rockets armed with nuclear explosives and some form of
energy beam to defend against attacking missiles.®

These shocking revelations about the German missile
program and the promptings of the AAF Scientific Advisory Group

explain why the Army Air Forces was involved in two studies of

9Mark, "Detection and Plotting of the V-2," p. 65;
General Board, "V-2 Rocket Attacks and Defense,” pp. 18-19;
Theodore von Karman, Science the Key to Air Supremacy, a volume
in Theodore von Karman report Toward New Horizons, December 1945,
PP. 2-3, 13, 47-48, 74-75 (hereinafter cited as von Karman, Key
to Air Supremacy and von Karman, Toward New Horizons). Von
Karman noted that the future goal for "pilotless bombers" was to
develop rocket propelled intercontinental missiles and discussed
the possibility of combining atomic bombs with such "pilotless
bombers." He also discussed possible means of active defense
against such weapons. While some favored attacking these
missiles using some form of ray, von Karman observed that "even
if twice the total electric power of the United States were
placed in a single beam from a reflector 50 feet in diameter, the
intensity at one mile would just reach the sparking voltage in
air. . . Thus, present scientific knowledge offers no hope for,
but on the contrary distinct evidence against, the possibility of
detonating bombs at a distance."™ He did believe that "adapting
the target-seeking principle to winged rocket projectiles"
offered hope of hitting missiles moving as fast as twice the
speed of sound.
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the ABM by April 1946. One study, Project WIZARD (MX-794), was
being conducted by the University of Michigan. The second, '
project MX-795 (THUMPER), was assigned to General Electric. Both
WIZARD and THUMPER envisioned missiles that were to have a range

of 550 miles and a ceiling of 500,000 feet.l® Project THUMPER
concluded that defending against a ballistic missile was beyond

the capabilities of the technology of that day. The only way to
defeat ballistic missiles was to capture or destroy the bases

from which they were being launched.ll This assessment helps

explain why the Air Force changed the status of THUMPER and

WIZARD to that of prolonged study following a program review in

June 1947 that was prompted by a tightening budget. Although

'project THUMPER was cancelled in March 1948, WIZARD survived

until 1958 when it was merged with the Army’s NIKE-ZEUS system

which had evolved out of the earlier NIKE program that aimed to
develop a missile defense against bombers and airbreathing .

missiles.12

10rosenberg, Guided Missile Program, pp. 75-79.

llpdams, Ballistic Missile Defense, p. 17.

12rosenberg, National Guided Missile Program, pp. 80-83,
114-19; Ruth Currie-McDaniel, The U.S. Army Strategic Defense
wwmmmﬁ
Initiative (Huntsville, AL.: U.S. Army strateglc Defense
Command, January 1987, 2nd ed.), pp. 1-2 (hereinafter cited as
Curr1e-than1e1, ): and Adans,

S S + P.27. In January 1958, Defense
Secretary Neil McElroy directed the Air Force to contlnue that
portion of the WIZARD program that related to things like radar
and communications links and to insure that they were compatible
with the NIKE-ZEUS system.
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The first NIKE missile was the AJAX which was deployed
around U.S. cities and air bases in the early 1950s to protect
them frcm attacks by bombers. Before the end of the decade, the
Army added the nuclear-tipped NIKE-HERCULES to its air defense
arsenal and began serious consideration of what would be needed
to defend the country in the next decade.l3

This consideration took the form of the NIKE II study
which was initiated in March 1955 when the Army contracted with
Bell Laboratories for an eighteen-month review of air defense
requirements in the 1960s. While Bell was directed to
concentrate on the air-breathing threat, it was also to consider
defending against ballistic missiles. In June, prompted by
intelligence reports that the Soviets would soon have an ICBM
capability, the Army shifted the emphasis of the Bell study
toward anti-missile defense. Douglas Aircraft Corporation worked
with Bell Laboratories on this project.l4

In its first report which was submitted on 2 December
1955, Bell identified many of the basic challenges posed by

ballistic missile defense. These included such things as

13currie-McpDaniel, Army Strateqgic Defense Command, pp. 1-

2.
14pell Laboratories, ABM Research and Development at Bell
Laboratorjes: Project Hjstory, 1975 (Study completed for the

U.S. Army Ballistic Missile Defense Systems Command under
contract DAHC60- 71-C-0005), p.I~1 (hereinafter cited as Bell

Labs, ABM Proiject History).
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determining the optimum point in the ICBMs flight for
interception and detailing the demanding role required of an .
effective ABM command and control system to include the difficult
task of distinguishing decoys from warheads. Soon after the
submission of this original report, the development of a "long-
range, high-data-rate acquisition radar" was recognized as a
critical factor that should be undertaken immediately.l5

Soon after starting the NIKE-II study for the Army, Bell
Laboratories also secured an Air Force contract to study ABMs.
Since the mission of air defense had been divided between the
Army and Air Force by this time, with the Army responsible for
terminal defense and the Air Force for area defense, Bell
considered these two contracts compatible. While completing
these two studies, Bell accomplished one of the first major
technical milestones in the effort to develop an anti-missile
system. To this point, there was a widespread belief in the .
scientific community that it was impossible to intercept an ICBM
because of its extremely high velocity--24,000 feet per second.
This, the scientists believed, was tantamount to hitting a bullet
with another bullet. During the course of its work for the Army
and Air Force, Bell used analog simulations to run 50,000
intercepts of ballistic missile targets. The results of this

effort indicated that it was possible to intercept an ICBM.16

15Bell Labs, ABM Project History, pp. I-2 - I-S.

16Bell Labs, ABM Project History, Part I, pp. I-5 - I-6,
I-11. Whether an ABM system provides terminal or area protection
depends on the altitude at which it is capable of intercepting
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From the NIKE-II study, a new missile emerged. The NIKE-
ZEUS was a three-staged, solid-propellant missile designed to
carry a nuclear warhead. In addition to this missile, the ZEUS
system included advanced radar equipment and communications links
to tie the sub-systems together.l7

There were several major breakth:oughs that supported the
idea of a ballistic missile defense at this time. One important
development was a drastic reduction of the size and weight of
nuclear devices in the decade following Worid War II. The
"Little Boy" bomb of World War II was about ten feet long and
weighed approximately five tons. The other bomb model, "Fat
Man," was much thicker (five feet compared to "Little Boy’s" two
and a half feet at the points of maximum diameter), but was only
nine feet long. This second bomb weighed a ton more than the
"Little Boy."18 The size of early nuclear devices posed a major
barrier to mounting them on missiles. Yet, without nuclear

warheads, the poor accuracy of early missiles meant that they

incoming warheads. 1In general, an area defense system is one
that can intercept outside the atmosphere and therefore has the
ability to protect a relatively large area. On the other hand, a
system that intercepts warheads as they are re-entering the
atmosphere can covers a smaller area and is referred to as a
terminal or point defense system.

17currie-MacbDaniel, Army Strategic Defense Command, p.2.
18yvincent C. Jones, tan: e and t tomj

Bomb, United States Army in World War II series, ed. by John W.
Elsberq (Washington, D.C.: United States Army Center of Military
History, 1985), p. 508. "Littie Boy" was originally refered to as "Thin
Man" (pp. 522~23).




DAWN OF MISSILE AGE 12

were likely to be ineffective. An important milestone occurred
in 1954 with the completion of a report by the Strategic Missiles
Evaluation Committee of the Air Force which was headed by John
von Neumann and known as the "Teapot Committee." The committee’s
report was completed in February and advised the Air Force that
smaller, lighter warheads with greater yield were in the
offing.19 By the time 2EUS was being designed nuclear warheads

weighing only 400 pounds were feasible.20
THE RISE OF DETERRENCE STRATEGY

The Bell study was completed at a time when two
interrelated concepts dominated *~ . stvategy: deterrence and
containment. At first Axerican defense policy was concerned
with restraining the massive conventional force the Soviets kept .
under arms after World War ii. in America, there was no support
for maintaining the large conventional military force that would

have been required to accomplish this goal. As a result, the

1930hn L. Chapman, Atlas:; The Storv of a Missile (New
York: Harper & Brothe:is, 1960), pp. 72-74. In addition to von
Neumann, this committee included a number of eminent American
scientists such as Charles C. Lauritsen, George B. Kistiakowsky,
and Jerome B. Wiesner. The name "Teapot" came from a luncheon
meeting at which the committee decided it needed a name. A
teapot on the table caught the group’s eye, and they adopted
teapot as the name of their committee.

20Be1l Lan3, ABM Project History, p. I-12.
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cornerstone of our defense policy became the deterrence of Sov:.et
aggression by the threat of nuclear ai: attack against the Soviet
homeland, a policy more bellicosely termed "massive retaliation"
during the Eisenhower years.21l

The idea of massive retaliatic.. was a part of the
Eisenhower administration’s "New Look," a broad policy which
w-uld have the U.S. prepare for a long term struggle with the
Soviet Union by devising defense plans that would not over-burden
the nation’s economy. The threat of nuclear retaliation was the
U.S. equivalent of the massive Soviet military establishment, and
it was cheaper to maintain. Under the "New Look" policy, the
United States carried out extensive reductions in its
conventional) military forces. Army strength was cut by 400,000
men to 1,000,000, and Navy manpower went from 765,000 to 650,000.
While these reductions were being taken, the Air Force added
60,000 men to reach a strength of just under a million and
acquired the new B-52 intercontinental jet tomber. As the
mainspring of deterrence, the Air Force had become the dominant

military service.22

2lRronald E. Powaski, March to Armageddon: The United
States and the Nuclear Arms Race, 1939 to the Present (New York:

Oxford Uni- nr51ty Press, 1987), pp. 49-50, 52, 61-62 (hereinafter
cited as Fowaski, Armageddon).

22powaski, Armageddon, pp. 63-64.
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The importance of the Air Force was enlarged still

further during the 1950s when the Soviet Union became a nuclear
povwer. The Soviets exploded their first atomic bomb in 1949 and
had amassed a nuclear arsenal containing three to four hundred
weapons by 1955. Furthermore, at the Moscow air show in July
1955, the Soviets displayed their intercontinental bombers for
the first time, deceiving western observers into believing they
had a massive bomber force by repeatedly flying the same aircraft
in "waves" over the city. Now U.S. bombers became the key to
deterring possible Soviet nuclear attacks, a responsibility
monopolized by the bomber until the MINUTEMAN became operational
in 1962.23

Since the end of World War II, the Army had not fared
well in the division of strategic missions among the services.
Now, the "New Look," with its emphasis on nuzlear deterrence, .
relegated the Army to a position of still less consequence.
Nevertheless, while the Army complained that the "New Look"
policy had seriously weakened its ability to deal with the small
wars that U.S. nuclear forces might fail to deter, its discontent
did not keep it from energetically pursuing a strategic mission
that would insure it a larger piece of the budget pie within the
context of the "New Look." Thus, the Army began to push the
development of its JUPITER IRBM, which was equivalent to the Air

23powaski, Armageddon, pp. 53, 63-64, 66.
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Force THOR, and worked diligently to develop its ZEUS ABM

system.24 Not surprisingly, this competition for mission- and
scarce defense dollars intensified the rivalry between the Air
Force and the Army. The competition over the IRBM proved to be

the issue that would force an important policy decision in DOD.

THE ARMY BECOMES THE CHAMPION OF ABM

As the end of 1956 approached, the feud between the Air
Force and the Army over the development of the IRBM had begun to
upset President Eisenhower who also had serious misgivings about
why the Army needed a missile with a range of 1500 miles.
Furthermore, the time had arrived for Secretary of Defense
Charles Wilson to choose between the THOR and the JUPITER. To
this point, the Secretary permitted each service to develop its
own missile in the belief that overall missile technology would
be advanced by having two projects, even though there would be
some overlap in efforts and one project would have to be

cancelled at some point. Now, a decision was required to begin

24powaski, Armageddon, p.65; Ernest J. Yanarella, The
Migsile Defense Co versy: trate echnolo ol]
1955-1972 (Lexington, KY: The University of Kentucky Press,
1977), pp. 28-29 (hereinafter cited as Yanarella, Missile
Defense); Morton H. Halperin, "The-Decision to Deploy the ABM:
Bureaucratic and Domestic Politics in the Johnson
Administration," World Politics, October 1972, p. 67 (hereinafter
cited as Halperin, "Decision to Deploy").
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acquisition of the auxiliary equipment to support missile ‘
operations. Since Wilson had no intention of deploying both
missiles, he had to decide which missile to acquire so that
acquistion of the support equipment could begin.25

Wilson’s decision on the IRBM and his adjudication of the
associated roles and missions dispute that surrounded missile
development and acquisition were disappointing for the Army. 1In
a memorandum of 26 November 1956, he gave the Air Force
responsibility for land-based IRBMs. Where the air defense
mission was concerned, Wilson divided it, giving the Army
responsibility for terminal defense and the Air Force control
over area defense. Generally, this meant the Army was
responsible for developing a missile defense system that could be
based near a vital potential target such as a city and be capable
of striking an attacking missile or bomber at a horizontal range .
of 100 nautical miles. Left undecided in the Wilson ruling was
which service would have overall responsibility for the operation
of the air defense system. This undecided issue gave the Army
hope that it might be able to lay claim to a strategic mission by
eventually gaining control of the nation’s air defenses. A
strong push by the Army into this small strategic niche insured

that the rivalry between the Army and the Air Force would

25Michael H. Armacost, The Politics of Weapons
ovation: or-Jupjte ontroversy (New York: Columbia
University Press, 1969), pp. 110-19.




. R

DAWN OF MISSILE AGE 17

. continue.26

The year after Wilson issued his memorandum, the Army
spent between ten and fifteen percent of its budget on air
defense and was beginning to talk about the role of defense in
strategic deterrence. Such talk was sure to aggravate the Army’s
conflict with the Air Force, since it threatened the air
service’s dominance of strategic nuclear deterrence. In November
1957, the Air Force presented general arguments against air
defense and specifically criticized the ZEUS system which the
Army was developing for the point defense mission. To begin
with, the Air Force argued that the key to deterrence was
offensive capability. Moreover, the ZEUS system itself was
flawed. It could be fooled by decoys and easily overwhelmed if
the Soviets simply added to their attack force. Since ZEUS could

. not be operational until 1961, it would not even help with the
missile gap the U.S. supposedly would face over the next few
years. Somewhat inconsistently, given its argquments, the Air
Force continued to support its own WIZARD BMD (ballistic missile

defense) program.27

26pdams, Ballistic Missile Defense, p. 22; Yanarella,

Missile Defense, pp. 29-31, 131. Adams quotes a definition of
the difference between point and area defense which notes that
these concepts "cannot be defined with precision." Maxwell W.
Hunter, II, a retired aerospace engineer who was involved in the
development of defensive systems for decades, advised the author
that the maximum horizontal range for a point defense system was
200 miles. For more on Hunter, see note 43 in this chapter and
chapter VI.

27yanarella, Missile Defense, pp. 31-32, 35. This
inconsistency in the Air Force position was not corrected until
1959, when Richard Horner, Assistant Secretary of the Air Force
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The Army’s answer to the Air Force charges stressed the
value of an ABM system in defending vital U.S. targets and
protecting American bombers which were still the backbone of the
U.S. deterrent force. Such a defensive system would also support
nuclear deterrence by complicating possible Soviet plans for a
first strike. Additionally, the Army pointed out that the ZEUS
system possessed potential for growth in response to a Soviet
threat of increasing size and complexity.Z28

By the beginning of 1958, the bickering between the Air
Force and the Army over ballistic missile defense reached the
peint where the secretary of defense, now Neil McElroy, felt
compelled to intercede. Since the Army’s ZEUS missile was well
along in the development stage and the Air Force had no missile
suitable for the ABM mission other than one that was on the
drawing board under the WIZARD program, McElroy decided that the
Army would have primary responsibility for developing the ABM
system. However, when it came to the command and control
electronics for the system, McElroy decided that the work the Air
Force was doing in conjunction with WIZARD should continue, since
the Air Force had gained considerable experience in this area

from its work with BMEWS. McElroy ordered the Air Force to see

for R&D, told Congress that based on a study of WIZARD, defense
was not cost effective. Money spent on defense would be better
spent by adding to offensive capability.

28pdams, Ballistic Missile pefense, p. 34.
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ihat the equipment it developed was compatible with the Army’s
ZEUS missile.29

While McElroy’s decision ameliorated the dispute between
the Army and the Air Force, it did not end their conflict which
surfaced from time to time in the 1960s as the Air Force
continued its efforts to protect its dominant role in the
nation’s strategy of deterrence. What McElroy’s decision had
done was to confirm the Army in its role as DOD’s principal
constituency for ballistic missile defense.

Even as McElroy was making his decision on BMD, the Army
was seeking funds for production of 2ZEUS in the FY 1959 budget
with an eye toward a 1962 operational date for the missile
system. While McElroy had earlier in the month named the Army as
the principal service for ABM, in hearings later in January he
nevertheless argued that there were still too many uncertainties
associated with the interception of ICBM warheads. While he
favored continued R&D on a BMD system, he considered it too early
to begin production. Congress shared the Secretary’s viewpoint
and cut the $507 million the Army had regquested for ZEUS
production from its FY 1959 budget. The Army’s attempt to secure
funding for production in FY 1960 and 1961 met with no more

success. In addition to the technical problems still associated

29pdams, Ballistic Missile Defense, pp. 26-27; Yanarella,
Missjle Defense, pp. 40-41.




DAWN OF MISSILE AGE 20

with stopping an ICBM attack, the nation’s political leaders were
preparing for a presidential election and did not want to be
responsible for the $15 billion commitment associated with a
decision to deploy an ABM system. Congress did allocate $137
million in production funds for FY 1960, but the Eisenhower
administration refused to spend the money. The decision taken by
the government to continue research and development but not to
commit to deployment adumbrated the fate of the BMD throughout

the McNamara years.30

THE BIRTH OF NIKE-X

Soon after the Democrats won the presidential election in
November 1960, the Army began a vigorous campaign for deployment
of ZEUS. The new administration refused to be stampeded, but did
include ABM in a major review of defense policies undertaken soon
after John F. Kennedy took office in January 1961. Two major
questions about ZEUS surfaced: was BMD technically feasibile and
if so, would its capabilities be worth the costs? In April, both
questions were answered in the negative when Secretary of Defense
Robert S. McNamara refused to recommend funds for production of

ZEUS, citing as his reasons the high cost and technical

30Adams, Ballistic Missile Defense, pp. 28-29, 33-34;
Yanarella, Missile Defense, p. 60.
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inadequacies of the missile. With regard to cost, the limited
range of a ZEUS missile meant that it would require $15 billion
to acquire enough batteries to defend a significant portion of
the country. ZEUS’ technical problems included its vulnerability
to decoys and jamming and the fact that the system could be
saturated by a heavy attack. While McNamara recognized that an
ABM system of even limited capabilities would complicate Soviet
planning for a first strike, he believed deployment of an ABM
system also would cause the Soviets to expand their ICBM force.
In spite of these problems, the Secretary did recommend $270
million for a vigorous research and development program that
would "‘develop ZEUS as rapidly as money will permit.’/"31

Sixteen months later an important milestone in the
development of America’s ABM occurred. On 19 July 1962, a ZEUS
missile fired from Kwajalein Test Site intercepted an ATLAS D
ICBM launched from Vandenberg Air Force Base. Although the
hydraulic system of the ZEUS failed ten seconds before intercept,
its dummy nuclear warhead passed within two kilometers of the
ATLAS’s re-entry (RV). During a test on 22 December 1962, a ZEUS
passed within 200 meters of the target RV. All told, thirteen
similar tests were run between June 1962 and November 1963. Only

the first test on 26 June 1962 was a complete failure. There

31Adams, B_a_um;g_m;_u_e_p_:gn;g, pp. 39, 44-45;
Yanarella, Missile Defense, pp. 66-68, 72.
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were three partial successes and nine successes.32

In spite of the accomplishments of the test progranm, .
McNamara again decided against deployment of the system in 1963,
for he believed that ZEUS would be unable to deal with the
projected Soviet threat of the late 1960s and early 1970s. His
concern at this time focused on several technical matters. For
one thing, the ZEUS system still could not discriminate between
decoys and warheads. Furthermore, American scientists and
engineers had little knowledge of re-entry phenomenology, nor did
they know how the detonation of a ZEUS warhead would affect other
components of the ZEUS system. Because of these problems,
McNamara decided that the U.S. should re-structure its ABM
program by adoptiry a more advanced concept, NIKE-X. The
modified progr:a continued the development of the ZEUS missile
while adding a new radar and a short-range, high-acceleration
missile (SPRINT). The new operational concept called for ZEUS to .
attick an approaching swarm of warheads and decoys at an altitude
of seventy to one hundred miles; SPRINT would then attack the
remaining warheads at an altitude of twenty to thirty miles after

the atmosphere had stripped away any decoys that might have

32pell Labs, ABM Proiect History, Part I, p. I-26. An
example of a partial success is the intercept of 19 July 1962

when a ZEUS missile came within two kilometers of its target (an
ATLAS D ICBM). This large miss distance occurred as a result of
the ZEUS "losing hydraulic power due to excessive roll during the
last 10 seconds before intercept."®
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survived the ZEUS attack.33

The new radar was designed to overcome a severe
limitation in ZEUS’s radar which used mechanically rotated
antennas. The older radar was restricted in the number of
targets it could handle by the rate at which its antenna could be
slewed. As a result, the target tracking and missile tracking
sets associated with ZEUS could handle only one target at a time.
Multiple pairs of target and missile tracking sets were necessary
to deal with attacks by more than one RV. The new radar used a
phased-array antenna, which is a structure with several fixed
faces, each of which is covered with an array of radiating
elements. One such antenna can generate a number of beams of
radio pulses and rapidly aim them electronically, the direction
of a beam being determined by the way electromagnetic energy is
fed to the radiating elements. Because of the speed and accuracy
- with which these beams can be pointed, one radar can perform a
multitude of functions and service a large number of attacking
RVs and defending missiles.34

Phased-array radar was based on advances in solid state
electronics which also made possible the development of very high

capacity computers that were extremely reliable. These computers

33adams, isti si e, Pp. 63-64; Yanarella,
issjile . PP. 79-80.
34yanarella, Missile Defense, pp. 82, 90; Bell Labs, ABM

Project History, Part II, pp. 2-1, 2-3.
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were needed to process the large amounts of data associated with
tracking multiple RV targets and guiding missiles to intercept '
them.35

In addition to the modifications to ZEUS, McNamara also
established the requirement for a system of fall-out shelters
that had to be constructed with the deployment of any ABM system.
These shelters were necessary because the~Soviets could defeat
missile defenses by exploding nuclear weapons up-wind, away from
defended areas, and allowing the wind to carry radio-active
debris into the target area, thus killing the inhabitants with
fall-out rather than by blast and direct radiation.
Additionally, the fall-out shelters would provide protection
against the detonations of ABM warheads which were themselves a
threat to the inhabitants of defended areas. The better
protected were the people in defended areas, the lower in the
atmosphere a SPRINT could intercept an attacking warhead, and the .
lower the interception, the better atmospheric discrimination
worked to separate warheads and decoys.36

In 1964, McNamara expressed cautious optimism with regard
to the nation’s ABM efforts. Progress was being made in some

important technical areas, but unresolved problems still

35Bell Labs, ABM Project History, p. 2-1.

36yanarella, Missile Defense, pp. 86-87; Adams, Ballistic
Missile Defense, pp. 85-86.
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femained. These problems, plus a projected cost for an ABM
system of $16 billion, meant that the United States should
proceed carefully. In this assessment, McNamara was supported by
General William Dick, the Army’s chief R&D officer, who believed
that a deployment decision could not be taken before 1966.37

BMD AND DETERRENCE DOCTRINE

Part of McNamara’s caution with regard to BMD deployment
related to his concern about how ballistic missile defenses would
affect deterrence. 1In 1963, he had directed the Betts
Commission, named after the commission’s chairman, Army
Lieutenant General Austin W. Betts, to investigate how an ABM
system would affect nuclear war and relations between the Soviet
Union and the United States. The commission’s report contained
three key conclusions: offensive technology had not hopelessly
outstripped defensive technology, but rather the two technologies
were roughly equal; a BMD system would limit damage in case of a
nuclear attack, with the amount of limitation depending on the
scenario; and BMD would not disrupt the balance of mutual
deterrence. When the commission’s report reached McNamara at the
end of 1964, he already was coming under the influence of
scientists like Jerome Wiesner and Herbert York who argqued that

the nuclear arsenals of the U.S. and the U.S.S.R. established a

37adams, Ballistic Missile Defense, pp. 85-86.
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state of mutual deterrence in which the addition of weapons did .
not enhance the security of either state.38

By the following yea~r, McNamara had succeeded in
integrating BMD into the intellectual framework of the nation’s
nuclear doctrine so that any decision on BMD derloyment required
careful consideration of its impact on deterrence. Within this
framework, McNamara emphasized assured deétruction over damage
limitation, telling the Senate in 1965 that "without question,
offensive capability or what I will call the capability for
assuring the destruction of the Soviet Union is far and away the
most important requirements [sic) we have to meet." This
emphasis was reflected in his determination to maintain an
offensive force that could absorb a Soviet first strike and still
be capable of destroying enough of the Soviet population and
industry to insure that the Soviets could not conclude rationally
that it was to their advantage to initiate a nuclear exchange.
McNamara’s emphasis on assured destruction was also indicated in
the R&D priorities he established. First priority was assigned
to R&D in support of the Vietnam War, next was R&D on penetration
aids for U.S. strategic offensive forces, and third was ABM

research. 39

38yanarella, Missile Defense, pp. 104-06; Currie-
McDaniel, tegic Deiense Command, p.5; Adams, Ballistic
Missile Defense, pp. 112-113.

39adams, Ballistic Missile Defense, pp. 108-09; 113;:
Yanarella, Missile Defense, pp. 110-114. The McNamara quotation
is from Adams, p.1l13.
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The Army’s efforts in 1965 to secure a decison for
deployment of its BMD system were doomed when McNamara opposed
them. Once again, there had been substantial progress in the ABM
program, but McNamara still believed there were too many
technical difficulties and problems with the deployment concept
to permit a rational decision to deploy. If the nation began
fielding a BMD system in FY 1966, changes caused by R&D advances
would surely necessitate costly retooling and changes in
production processes. His opposition was bolstered further by a
comparison of various combinations of offensive and defensive
systems to see which one would save the most lives per dollar of
cost. He concluded that in 1965 no reasonably priced defense
could reduce American casualties in a nuclear war much below
eighty million. Therefore, it made no sense to invest in
defenses in the mid-sixties because a better return on the dollar
could be had by enhancing the ability of offensive forces to
penetrate enemy defensives, thereby insuring deterrence through
assured destruction. 1In his cost-effectiveness analysis,
McNamara continued to insist that the cost of fielding an ABM
system must include the cost of measures such as beefing up the
nation’s defense against bombers that would be required to insure
that the Soviets did not simply flow around the missile defense
system by expanding its bomber forc¢es. As a result of McNamara'’s
opposition, deployment of NIKE-X was deferred another year

although the program received $400 million for continued
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development.40 .
THE NTH-COUNTRY THREAT: AN EXPANDED MISSION FOR ABM

In light of subsequent events, the most important
development in 1965 for the history of the ABM was the
consideration given to defending the U.S. against a possible ICBM
attack from China, the so-called Nth-country threat. As
originally conceived, NIKE~X was to defend cities and industrial
areas against a heavy Soviet attack in the 1970s, However, after
the Chinese exploded a nuclear device in October 1964, defense
officials became increasingly concerned about a Chinese missile
attack on the United States. This concern led to a series of
studies examining how NIKE-X might be modified to cope with a
light, unsophisticated attack such as that which China might be
able to deliver in the 1970s. As a result of these studies, the ’
concept for NIKE-X was expanded to provide for a general defense
of the entire United States against the full spectrum of possible
missile threats. McNamara was worried by the prospect of a
Chinese missile attack. While he would not agree to deploy a
full NIKE-X system oriented against a major Soviet attack in
1965, he would at least consider the deployment of a limited,

Chinese-oriented BMD.41 Two years iater, McNamara would decide

40pdams, Ballistic Missile Defense, pp. 108-110;
Yanarella, Missile Defense, pp. 110-111.

41Bell, ABM Project History, pp. I-41, I-43, 2-10; Adams,
S

, P. 111; Yanarella, Missile Defense,
pp. 113-114.
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to deploy an ABM system to defend against an Nth-country attack.

The possibility that NIKE-X might be required to meet a
number of different threats prompted DOD to consider a modular or
building block approach to deployment of a missile defense. This
would involve fielding a system that could be expanded or
modified to meet other threats. Various forms of the modular
system were discussed. One was a full configuration that
combined a complete NIKE-X system (ZEUS and SPRINT missiles with
appropriate radar systems) with a nation-wide fallout shelter
program that could protect against a large and sophisticated
attack. Another plan envisioned a partial system consisting of
ZEUS missiles and a small number of SPRINTS with appropriate
radar equipment to deal with a light ICBM attack such as one the
Chinese might be able to deliver in the future. A third
configuration would have been composed of ZEUS plus phased-array
radar to cope with such things as the accidental firing of an
ICBM. 42

In 1966, a number of forces combined to preclude a
decision to deploy NIKE-X. These included the high cost of the
Vietnam war, which limited the availability of funding;
opposition from the scientific community:; apathy in Congress with

regard to the fall-out shelters McNamara established as a

42pdams, Ballistic Missile Defense, pp. 111-112, 115;
Yanarella, Missjle Defense, pp. 113-114.
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concomitant to the deployment of a full BMD system; detente with

the Soviet Union:; and McNamara’s own opposition. In defending .
his decision not to begin deployment this year, McNamara cited

the high cost of a system ($25 to $30 billion), stated his belief
that the Soviets could overcome such a system for much less

money, indicated that there was uncertainty as to how deployment
would affect the Soviets, and noted that no reasonably priced ABM
system could reduce American casualties below the 50 million

point. Altrough McNamara believed that the Chinese threat was

not sufficiently developed to warrant deployment of an Nth-

country system, he did note that such a system could be quite
effective. An unopposed Chinese ICBM attack in the 1970s might
inflict between six and twelve million casualties. A relatively
simple defense deployed around some of America’s cities and

costing around $8 billion could reduce the casualties by about

50%. A more extensive system costing around $11 billion could .

reduce casualties to between 0 and 2 million.4:

43Adams, Ballistic Missile Defense, pp. 127, 130;
Yanarella, Missjile Defense, pp. 114-116. 1In 1966, Lockheed

Missiles and Space Company undertook a review of missile defense
prospects which included revisiting BAMBI (ballistic missile
boost intercept). 1In this review, Lockheed engineers considered
lifting NIKE-ZEUS type missiles into space using a Lockheed
design for a space shuttle-like vehicle called Starclipper. Wwhen
it appeared that this would require orbiting too much weight, the
Lockheed engineers reviewed the possibility of placing lasers in
orbit. Maxwell Hunter who was the leader of this review project
said the idea of space-based lasers was rejected at this time
because "it seemed to me that it would not be credible."

However, Hunter went on to say, "now, I had a feeling for laser
possibilities." (Maxwell W. Hunter, II, "Great Zeus!", 4 July
1987, personal paper, p. 6. Copy provided by Mr. Hunter.)
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In recommending against the deployment of an ABM systenm
in 1966, McNamara was again over-riding the advice of the Joint
Chiefs of Staff (JCS). In 1965, the military’s top leaders had
wanted to start work on items in the NIKE-X program that would
require long production lead-times and in 1966 supported the
Army’s request for $188 million to begin work on these long lead
time components. The opposition of the JCS to McNamara'’s
position on the ABM and a growing feeling that "‘the Department
of Defense did not have a proper sense of urgency in the field of
the anti-ballistic missile defense system’" led Congress to
allocate funds for pre-production work on NIKE-X with the idea
that this money could save as much as a year in the deployment
process should the President decide to begin deployment later in
FY 1967.44

Although this funding was approved by substantial
majorities in the House and the Senate, the passage of the
measure involved a debate prompted by a small but vocal
opposition to BMD that had developed in Congress by 1966 and
continued to grow stronger over the next few years. Among the
arguments advanced by opponents of the pre-production funding
measure was the belief that NIKE-X could be overwhelmed by a
sophisticated ICBM attack. Furthermore, at a time when domestic

spending was being restricted, it was inappropriate to begin a

44pdams, Balljstic Missile Defense, pp. 128-32.
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costly new defense program. Opponents also argued that
deployment of a U.S. missile defense system would disrupt the .
strategic balance, provoke the Soviets to expand their forces,
and cause an arms race. In the case of the arms race argument,
Senator Stephen Young, an Ohio Democrat, argued that it was
inconsistent for Congress to vote money for pre-production work
on NIKE-X at the very time Adrian Fisher, Deputy Director of the
U.S. Arms Control and Diasarmament Agency, was proposing to the
Eighteen Nation Disarmament Committee in Geneva that the U.S. and
U.S.S.R. agree not to build ABM systems.45

Supporters of NIKE-X answered these challenges with
arguments of their own. They placed little trust in the
opposition’s argument that the United States should not take
measures to defend itself for fear that such actions would
antagonize the Soviets. Their major concern was that the U.S.
might fall behind the Soviets, and we could not afford to be .
"isecond best in defense.’"46

Furthermore, a number of threatening developments in the
realm of strategic weaponry combined to strengthen the hand of
those who advocated the fielding of an American ABM system. To
resist the pressure created by these developments would have been

political suicide, and not even McNarama could persuade Lyndon

45pdams, Ballistic Missile Defense, pp. 130-34.
46pdams, Ballistic Missile Defense, pp. 132-34.
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Johnson to take his own political life over the ABM issue. This
torced McNamara to adopt a more subtle, indirect strategy in his

efforts to prevent the deployment of an ABM systemn.




Chapter II

ABM DEPIOYMENT: DECISION AND DEBATE

I agreed with the conclusion that we should go forward
with ABM. The decisive arguments in my view were both
military and diplomatic. Soviet leaders and military
theorists had never espoused the Western academic notions
that vulnerability was desirable or that ABM was threatening
and destablizing. As Premier Kosygin declared at a London
news conference in February 1967, an antiballistic missile
system "is intended not for killing people but for saving
human lives."

Henry Kissinger, White House Years, pp. 208.

[President Johnson became] "very frustrated . . . and said,
‘Bob, for God’s sake, you tell Kosygin what’s wrong with
their plan.’ So I said, ‘If you proceed with the
antiballistic missile system deployment our response will
not, should not be, to deploy a similar system . . . [O]ur
response will be to expand our offensive weapons . . . The
way to stop that is for both of us to agree today that we
will engage in talks leading to a treaty that will prohibit
deployment of antiballistic missile systems’ . . . He
absolutely exploded. The blood rose into his face, his veins
swelled, he pounded the table and he said--he could barely
talk he was so emotional~-he said, ‘Defense is moral, offense
is immoral!’ And he believed it."

Robert S. McNamara quoted in Newhggge, war and

Peace in the Nuclear Age, p. .

ORIGINS OF THE SOVIET ABM PROGRAM

By the end of 1966, four key events had occurred that
strengthened the hand of those who favored deployment of an ABM
system. Three of these events took place in China. 1In May, the

Chinese set off a "‘nuclear explosion that contained
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thermonuclear material’" and then in October 1966 launched a
nuclear armed test missile that struck its target. About two
months later on 28 December, the Chinese conducted another
nuclear test. The fourth event occurred six weeks before the
second Chinese nuclear explosion; McNamara reported that the
Soviets were in the process of fielding an ABM system.l

The Soviets had begun basic research on ballistic missile
defense right after World War II, in keeping with their practice
of beginning work on countermeasures at the same time they start
work on a new weapon. By about 1955, the Russians had initiated
"specific BMD development programs.”"™ In the early 1960s, the
Soviets carried out a series of high altitude nuclear detonations
that were probably designed to test the effects of electro-
magnetic pulses on radar systems and determine the lethal radius

of anti-ballistic missile warheads.?

lMichael Getler, "Chinese Missile Shot Forcing Nike
Choice," Iggnnglggx_ﬂggx, 7 November 1966, p. 13: Robert B.
Semple, Jr., "McNamara Hints Soviet Deploys Antimissile Net," New
York Times, 11 November 1966, pp. 1, 19; "China Announces It Has
Exploded a Hydrogen Bomb," ngz_xQ;hgzimgg, 18 June 1967, p.1l.
Getler describes the debate over how long it would take to
achieve IOC with the NIKE-X should a deployment decision be taken
in 1967. The announcement by the Chinese that they had
successfully tested a nuclear-tipped guided missile touched off
the debate.

2pavid S. Yost, Soviet Ballistic Missile Defense and the
Western Alliance (Cambridge, Magss.: Harvard University Press,
1988), pp. 25-26 (hereinafter cited as Yost, Soviet Ballistic
Missile Defense
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The Soviet program was markedly different from that of
the United States and caused concern that the Soviet Union might .
be advancing more rapidly toward an operational ABM system than
was the United States. Whereas the United States attempted to
infer the conditions of nuclear war from "‘more basic data,’"™ the
Soviets actually sought to replicate the conditions of nuclear
war and test their systems under these conditions. During one
test series, the Soviets exploded nuclear devices at high
altitudes on five consecutive days. Another major difference was
in the philosophy of system development. The Soviets tended teo
move to rapid development and deployment of operational systems,
knowing that there would be problems with the systems deployed,
but expecting to use the knowledge gained from operating an
imperfect system to develop a better follow-on system. On the
other hand, Americans insist on high performance and effective
operational capabilities before deploying a system. The result .
was that the Soviets were more likely to have at least some
operational capability in the BMD area before the U.S. would
field a system.3

By 1962, the Soviets had deployed about thirty GRIFFON
surface-to~air missiles at Leningrad. This system is thought to
have had a limited ABM capability against tactical ballistic

missiles, but would have been of questionable value in dealing

3yost, Soviet Ballistic Missile Defense, p. 26.
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with an ICBM attack. The system was operational for only a short
time and was dismantled around 1964.4

The GRIFFON was followed in 1963 by the SA-5 which the
Soviets began deploying in the so-called Tallinn Line, named
after the capital city of Estonia. Like GRIFFON, the SA-5 had
been born at the Soviet ABM development center at Shary Sagan and
had at best only a limited capability against ballistic missiles.
It is possible that the Tallinn Line was designed to intercept
Polaris A-1 missiles, which because of their short range would
probably have been launched in the Barents Sea and passed over
Estonia enroute to targets in the western Soviet Union.>

In 1964, the Soviets displayed for the first time a
nuclear-tipped interceptor missile which NATO designated GALOSH.
The range of these missiles has been estimated as two hundred
miles. Original plans seem to have called for 128 launchers to
be installed in a ring about forty miles from the heart of
Moscow. Apparently, because of limitations with the radars
associated with GALOSH and other restrictions in the systen,
these plans were scaled back in 1968 to where only 64 launchers

were deployed.6

4yost, Soviet Ballistic Missile Defense, p. 27.

Svost, Soviet Ballistic Missile Defense, pp. 27-28.
Since these missiles do not appear to have been armed with
nuclear warheads, there is a serious question about their
effectiveness in the BMD role.

6yost, Soviet Ballistic Missile Defense, pp. 28-29.
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THE POLITICS OF ABM DEPLOYMENT

It was the deployment of the GALOSH that McNamara
announced to the American people on 10 November 1966. In
announcing the Soviet deployment, McNamara sought to head off
pressure from Congress to field an Ameriéan defense. Had
Congressmen discovered the Soviet deployment before McNamara’s
announcement, they could have gone to the public first with a
proposal that the U.S. field an ABM. However, the Defense
Secretary’s revelation gave him the initiative, and he used it to
further his position that the appropriate American response was
to improve its offensive missiles to insure they could penetrate
the Soviet ABM system.’

In spite of McNamara‘’s best effort to prevent the .
deployment of an American ABM, the political pressure against his
position had reached the point in late 1966 where President
Johnson was no longer willing simply to rubber stamp the
recommendations of his Secretary of Defense. Johnson remained
more interested in domestic affairs than in defense, but he also
recognized that BMD was an important issue. He knew that it

inspired intense feelings in others and was bothered himself by

7william Beecher, "The Antimissile Issue,™ New York
Times, 11 November 1966, p. 19.
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the prospect of a possible Chinese missile attack on the U.S.

The president also seems to have been influenced an t+~ ABM issue
by several former colleagues in the Senate--Henry Jackson, Johr:
Stennis, and Richard Russell. Furthermore, Johnson was impressed
by the fact that the JCS favored deployment .r s defensive
missile system. To all of this should be added President
Johnson’s realization that in the approaching election the
Republicans might well make an issue out of defense and that the
ABM was becoming a symbol of defense preparedness. Furthermore,
at this point, McNamara’s efforts to influence Johnson on the ABM
issue were complicated by the strained relationship between the
two men that resulted from disagreements over policies in
Vietnam, especially those governing the bombing of North
Vietnam.8 For McNamara to continue controlling events in the
area of missile defense would require tremendous powers of
persuasion and a shrewd strategy.

Lyndon Johnson was a very capable politician. When it
came to decisions on controversial matters, he sought compromises
to limit the political damage that might arise from the decision.
To keep from having to deploy an ABM system, McNamara would have
to offer the president an acceptable compromise. In November

1966, McNamara and the Chiefs of Staff went to Texas to review

8Halperin, "Decision to Deploy,™ pp. 74-76; Yanarella,
Missile Defense, pp. 123-25, 136-37, 141.
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with President Johnson the military budget that Johnson would
submit to Congress in January 1967. The Chiefs unanimously
agreed that funds for the develcpment and deployment of a BMD
system should be included in the FY 1967 budget. McNamara
opposed them, but realized that this left Johnson in a difficult
position. Therefore, McNamara proposed a compromise: Johnson
should invite the Soviets to begin arms control talks while
calling for money in the FY 1967 budget that could be used for
deployment if the effort to start negotiations with the Soviets
failed. This a2ppealed to Johnson’s sense of history: he might
be recalled as the president who started talks that eventually
ended the nuclear arms race. It also meant that the ABM
deployment might be delayed indefinitely and perhaps never occur.
At the same time, this course of action indicated to supporters
o»f the ABM that the president would begin deployment if the talks
failed to materialize. Here was a position that both friend and
foe of ABM would have trouble opposing.®

The campaign orchestrated by McNamara started in December
1966 when Secretary of State Dean Rusk expressed his hope that
the superpowers could agree not to deploy ABM systems and to stop

the arms race. The following month, in his State of the Union

SMichael Charlton, The Star Wars History: From
(London:
BBC Publications, 1986), p. 4 (hereinafter cited as Charlton,

Star Wars History):; Halperin, "Decision to Deploy," pp. 76, 83-
86, 91; Yanarella, Missile Defense, p. 126.
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address, President Johnson indicated that he would pursue an
agreement with the Soviets to stop ABM deployments. In his
budget message of the same month, he also called for Congress to
appropriate $375 million for the deployment of a missile defense
system in case negotiations with the Soviets failed.l0

To further strengthen his position with the president, on
January 23 McNamara convened a meeting at the White House of
former and current scientific and technical advisors to the
president and current and past directors of research and
engineering (DDR&E) in DOD. Also present were the chiefs of the
armed services. None of the scientists present seemed to
disagree with the position put forward by McNamara that a defense
against Soviet missiles would not work and should not be built.
Although McNamara later claimed unanimous support for his
position, the unanimity was achieved through finesse. McNamara
"studiously" avoided asking for the opinion of the current DDR&D,
Dr. John S. Foster, Jr., who was present and believed in the
feasibility of ABM. Foster’s silence was taken as concurrence

with the other scientific and technical advisors.ll

10Halperin, "Decision to Deploy," pp- 64-65; Adams,
Ballistic Missile Defense, p. 145; Yanarella, Missile Defense, p.
118.

llhalperin, "Decision to Deploy," p. 85; Yanarella,
Missile Defense, pp. 124-25, 216 (n.7); John Newhouse, Cold Dawn:
(New York: Holt, Ringhart and Winston, 1973),
pPp. 67, 89; Herbert York, : 's View
(New York: Simon and Schuster, 1970), pp. 194-
95. McNamara claimed that this group unanimously agreed that an
ABM would not work in his 18 September 1967 S.n Francisco speech
in which he announced the U.S. would deploy a thin ABM system
against China (Robert S. McNamara, "Text of McNamara Speech on
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In February and March, McNamara made it clear that he
still opposed any BMD deployment. With regard to a light system
oriented against the Chinese, he pointed out that the technology
bases of the two countries was the factor that should control
deployment. An austere BMD system costing about $3.5 billion
could be deployed by the United States in a period of time
shorter than that required by the Chinese to deploy an ICBM
force. By constantly up-dating this light ABM force, the U.S.
could protect itself from a Chinese attack well beyond 1985.
Since the U.S. could deploy an ABM system faster than the Chinese
could field their ICBMs, there was no reason to begin an ABM
deployment oriented against the Chinese until they began to
deploy their ICBMs.l12

McNamara’s arguments against a Soviet-oriented system
were couched in terms of his concept of deterrence. The greatest

threat to U.S. security was not a Soviet ABM system, but the

Anti-China Missile Defense and U.S. Nuclear Strategy," New York
Times, 19 September 1967, p. 18 (hereinafter cited as McNamara,
"Anti-China Missile Defense"). According to Gregg Herken,

e War, expanded ed. (New York: Oxford University
Press, 1987), p. 198, a majority of the science advisers at the
January 23 meeting "specifically opposed the idea of a limited
ABM system to counter the yet-to-appear missile threat from
China." Herken also noted that the political motivation behind
the SENTINEL deployment decision led Richard Garwin to charge
that SENTIINEL was an "anti-Republican" system rather than an
"anti-Chinese" one.

12pdams, Ballistic Missile Defense, p. 152; Yanarella,
Missile Defense, pp. 129-30.
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deployment of an extensive and effective Soviet ABM system
coupled with the acquisition of a hard-target kill capability by
the Soviet ICBM fleet. This combination could undermine the U.S.
ability to deter a Soviet nuclear attack, for it would allow the
Soviets to threaten the U.S. MINUTEMAN force and raise questions
about the ability of U.S. residual forces to penetrate Soviet
defenses after a Soviet first strike.13

Certainly, in McNamara’s view, the answer to this
challenge was not an American ABM. Should the U.S. decide to
deploy a BMD, the Soviets could overcome it with changes in their
offensive forces that would cost roughly one fourth as much as
the American defensive system. In the end, the superpowers would
wind up with a new set of defensive weapons, more sophisticated
offensive weapons, and no improvement in security on either
side.14

Rather than deploy a costly ABM system that could be
cheaply overcome by the Soviets, the U.S. should improve the
assured destruction capabilities of its offensive strategic
forces. Such measures would off-set the Soviet ABM system at a
fraction of its cost to the Soviets. Indeed, McNamara pointed
out that his department already had initiated measures the year

before to offset possible'threatening developments in the Soviet

13yanarella, Missile Defense Controvery, pp. 126-28.
l4yanarella, Missile Defense, pp. 128-29.
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strategic force structure. These included accelerating the
deployment of the new POSEIDON submarine-launced ballistic
missile (SLBM), a decision to expand -he percentage of the
MINUTEMAN force composed of MINUTEMAN III missiles, and
improvements in penetration aids. To prepare further for the
expected Soviet threat, McNamara asked Congress for funds in FY
1968 to continue those actions started the previous year. 1In
addition, he also asked for funding to develop a new re-entry
vehicle designed specifically to strike targets defended by
ABMs.15
Regardless of how sound these arguments against an ABM
deployment might be, they had little effect on the Soviets, whose
attitude toward ABMs was one of the biggest problems McNamara
faced in his campaign to keep the U.S. from fielding a missile
defense. The Soviets simply were not interested in foregoing a
BMD deployment. While in London during February 1967, Premier
Aleksei N. Kosygin responded to questions at a press conference.
He answered one question with these words:
Which weapons should be regarded as a tension factor--
offensive or defensive weapons? I think that a defensive
system, which prevents attack, is not a cause of the arms
race but represents a factor preventing the death of people.
Some persons reason thus: Which is cheaper, to have
offensive weapons that destroy cities and entire states or to
have defensive weapons that can prevent this destruction? At

present the theory is current in some places that one should
devcolcop whichever system is cheaper. Such ‘theoreticians’

15yanarella, Missile Defense, pp. 126-28.
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argue also about how much it costs to kill a person--$500,000
or $100,000? An antimissile system may cost more than an
ggieggézggoggia:uEiigsfi intended not for killing people but
In June 1967, Kosygin and Johnson met at Glassboro, New
Jersey, for top level discussions of nuclear arms issues. As the
two lunched, McNamara briefed them on nuclear strategy and
emphasized the importance of an agreement on ABM. Premier
Kosygin rejected McNamara’s views and argued that BMD was
"defensive and unobjectionﬁble." Clearly, there would be no
superpowver talks before Johnson faced the nation with his next
budget message.l7
The Soviets were not the only ones to prove unmanageable.
About a week before the Glassboro summit, the Chinese surprised
both the U.S. and the U.S.S.R. by announcing they had detonated a
hydrogen bomb. This event immediately gave rise to speculation
that there would be increased preséure on the Johnson
administration to deploy an ABM system against the Chinese.l8

Given the uncooperative nature of the Soviets, the growing

concerns about Chinese abilities and intentions, and the

léguoted in Adams, Ballistic Missile Defense, p. 154.

17Halperin, "Decision to Deploy," p. 87; Adams, Ballistic
Missile Defense, p.158.

18nchina Announces It Has Exploded a Hydrogen Bomb," New
York Times, 18 June 1967 PP- 1, 37 McCandlish Phillips, "Kosygln
Takes a Walk . . . ngz_!g;k_ximgg, 18 June 1967, p. 1; William
Beecher, "Pressure in U.S. for Defense Seen," ngg_xsz_mimgg, 18
June 1967, p. 2.
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commitment Johnson had made in January, the time for a deployment

décision was obviously at hand. ‘
Still, Johnson had grounds for seeking a compromise. For

one thing, he wanted to maintain good relations with his powerful

defense secretary who still opposed an ABM deployment.

Furthermore, he did not wish to begin fielding a costly,

ineffective ABM system with a national election approaching.

Thus, the president accepted a limited deployment against China

and agreed to allow McNamara to announce the deployment as he saw

fit, provided the announcement could be taken by ABM supporters

as an indication that the deployment was a first step in the

fielding of a full-fledged system that ultimately would protect

the country against a Soviet attack.l19
For his part, McNamara had concluded several years

earlier that he might be forced to deploy a BMD and had "begun

laying the groundwork for a fall-back position in the form of a .

small ABM system directed against China." Now he could use his

"china card" to head off a deployment against the Soviet Union

which he believed would add nothing to U.S. security while

touching off an upward spiral in the nuclear arms race.20

19Halperin, "Decision to Deploy," p. 87.

20Halperin, "Decision to Deploy," pp. 87-88; Yanarella,
Missile Defense, pp. 129, 140.
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McNamara’s strategy explains the opening of the September
1967 speech in which he announced the Johnson administration’s
decision to deploy an ABM against China. He began by lecturing
the American people and the Soviet Union on the basics of nuclear
strategy, pointing out that neither the Soviet Union nor the
United States possessed a first strike capability. Furthermore,
such a capability was not within the grasp of either superpower,
for there were always things a nation could do to insure it had a
sufficiently strong second strike capability to assure
destruction of a nuclear aggressor’s society. Based on worst
case analysis, both the U.S. and the Soviet Union had over-built
their forces in an effort to insure the survival of a second
strike capability. Because of this situation, neither side
needed to build a missile defense system; rather, both sides
needed to negotiate a treaty that would immediately limit and
eventually restrict "offensive and defensive strategic nuclear
forces."21

McNamara was well over half way through his speech when
he turned to the Soviet deployment of an ABM system and spoke to
the American people about the need to "react intelligently” to
this Soviet action. The American reaction must be based on the
understanding that a Soviet ABM deployment changed nothing in the

deterrence equation. The United States was already taking

21McNamara, "Anti-China Missile Defense," p. 18.
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actions that would offset any gains the Soviets might achieve
with an operational ABM. The U.S. second strike force was still '
secure and would be capable of performing its .ssured destruction
mission. Nor should the U.S. deploy an ABM in the hope of
defending the nation, for such a defense simply would not work as
a distinguished group of scientists and technical advisors had
unanimously agreed. Contrary to what was. being said, McNamara
continued, it was the ineffectiveness of any ABM system the
United States could deploy at this time, not its $40 billion
price tag, that made McNamara oppose it.22

As he continued discussing the appropriateness of the
offensive response to a deployed ABM system, McNamara seemed now
to be speaking to the Soviets, pointing out the futility of their
defensive efforts and assuring them that the U.S. response to
their ABM would not be an American ABM. In this way McNamara
hoped to assure the Soviets that the ABM deployment he was about ‘
to announce was not aimed at them and to persuade them that they
need not expand their ICBM fleet to compensate for the American
BMD. To further assuage the Soviets, McNamara would later insist
on a new designation for the nation’s anti-ballistic missile

system. On 4 November, he announced that the system would be

22McNamara, "Anti-China ™issile Defense,” p. 18. For
information on the "unanimous" agreement of the group of
scientists and technical advisors, see discussion of McNamara'’s
23 January 1967 meeting above.
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called SENTINEL, with the designation NIKE-X retained for the
research portion of the nation’s BMD effort.23

By the time McNamara finally began to talk about the
Chinese threat and a possible U.S. response, his audience must
have been convinced that the United States was not about to
deploy an ABM system of any kind. It must have been a
considerable surprise when he began to weave the logic for a
deployment aimed at a possible Chinese ICBM threat. The
siutation with regard to China was different than that with the
Soviet Union, McNamara said. Clearly, for the foreseeable future
the Chinese could develop only a relatively small force of
unsophisticated ICBMs. Against such a force, even a thin ABM
system would be effective. Furthermore, there were grounds for
concern with regard to what the Chinese intended to do with any
nuclear force they might develop. They might in fact be able to
launch a nuclear attack on the United States in the mid-
seventies. Therefore, as McNamara put it: “there are marginal
grounds for concluding that a light deployment of U.S. A.B.M.s
against this possibility is prudent."24

23ny,.s. Missile Defense Is Renamed $en§inel,' New York

Times, 5 November 1967, p. 84; Yanarella, Missile Defense, pp.
140-41; Halperin, "Decision to Deploy,"™ pp. 87-88.

24McNamara, "Anti-China Missile Defense," p. 18.
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In addition to protecting against a Chinese attack, this
light ABM system woulc ~rovid~ some secondary benefits. For one .
thing, it could be useu to protect U.S. MINUTEMAN missile fields
and in this way would enhance the U.S. ability to deter a nuclear
attack by the Soviets. It could also be used to provide
protec: on against a possible accidental launch of an ICBM.
Because of these benefits and the protection the thin ABM system
would provide against a Chinese attack, McNamara announced that
the U.S. would begin deployment of a thin system at the end of
1967.25

However, the announcement of this decision was not
McNamara‘’s final comment. That was reserved for a warning
against allowing the deployment of a thin ABM system to lead to
the thought of expanding it against the Soviets and thus further
fueling the nuclear arms race.26

Clearly, McNamara’s heart was not in the decision to .
field an ABM system. Twenty years after his San Francisco
speech, he stated that he would not change a single word in the
first eighty percent of the speech which stated why an ABM system
aimed at the Soviet threat was unnecessary and constitutes "one
of the best statements of the irrationality of anti-ballistic

missile deployment that has ever been made."” On the other hand,

25McNamara, "Anti-China Missile Defense," pp. 18-19.
26McNamara, "Anti-China Missile Defense," p. 19.




ABM DEPLOYMENT: DECISION AND DEBATE 51

hé was not pleased with the last part of the speech which called
for fielding a BMD system against China. This portion, he said,
"I would like to scrap and remove from the records. . . . The
only reason that was in there was . . . to recognize the
political pressure and the fact that the Congress had authorized
such a system, appropriated funds for it, and was pushing
unmercifully to deploy not the thin system but a thick system."27
McNamara’s announcement of the deployment decision did
not mean that he had abandoned his opposition to the deployment
of a BMD or that the Johnson administration had given up on arms
control. In late November 1967, McNamara’s departure from the
Pentagon was announced. In his last posture statement, he
continued his efforts to see that the Soviets understood that
SENTINEL was not aimed at them. He stressed the importance of
offensive forces as the key to deterrence and indicated that a
SENTINEL system operating against a Soviet attack could not
reduce American casualties below 100 million unless the U.S.
launched a pre-emptive strike. Furthermore, McNamara, as well as
Assistant Secretary of Defense Paul Warnke, indicated that the
Chinese ICBM program was a Year behind what had been expected,
thereby making the deployment of SENTINEL seem less urgent.
Warnke’s testimony, at least, was used to bolster a Congressional

measure to halt deployment. This anti-ABM effort continued

27Nova, "Visions of Star Wars," Transcript, p. 13.
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throughout the summer and into the fall and was supported by
members of the scientific community.28

Throughout 1968, members of the administration continued
to insist that it was in the interest of both the U.S. and the
U.S.S.R. to agree on restrictions on offensive and defensive
strategic arms. On 1 July 1968 Johnson signed the Treaty on the
Nonproliferation of Nuclear Weapons and announced that the
Soviets and Americans had agreed to begin strategic arms
limitation talks (SALT). A summit conference was scheduled for
30 September to begin the SALT negotiations, but was cancelled
because of the Soviet invasion of Czechoslovakia on 20 August.
Nevertheless, the Johnson government continued working on a
proposal for the SALT negotiations and in late October announced
that the SALT meetings were so important that they would have to
take place in spite of the Soviet invasion. Soon after Richard
Nixon was elected president in November 1968, the Soviets
responded positively to the U.S. request to continue talks. When
Nixon indicated that he would not be bound by the agreements of
the Johnson administration, the Soviets withdrew their acceptance

of the invitation to continue the strategic arms talks.29

28pdams, Ballistic Missile Defense, pp. 180-186.

29yanarella, Missile Defense, p. 143; Powaski, March to
Armaggedon, pp. 123-26.
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As the Johnson administration was ending, an important
change was occurring with regard to the Army’s attitude toward
ballistic missile defense. Throughout McNamara’s tenure as
secretary of defense, the Army had been the major sponsor of the
ABM both within the military bureaucracy and on Capitol Hill.
However, by the end of the Johnson administration, Army
enthusiasm for BMD had waned considerably. For one thing, a
considerable amount of the Army’s energy was being absorbed by
the war in Vietnam. Furthermore, DOD now adhered to a more
diverse strategy in which limited and conventional warfare was
accorded a higher priority. The change in strategy, combined
with the Army’s heavy role in Vietnam, meant that the Army no
longer needed a role in strategic deterrence to insure that it
received its shared of the_Defense budget. Thus, the Army was
disposed to accept McNamara’s decision to deploy only a thin ABM
system.30 This decline in Army support came on the eve of a
critical national debate on ballistic missile defense and boded

ill for the future of America’s ABM program.

SENTINEL BECOMES SAFEGUARD

30yanarella, Missile Defense, pp. 131-32.
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After Nixon’s election, the SENTINEL system entered the
national limelight again. This time, the issue concerned Army
plans for locating missile units near major metropolitan areas.
The prospect of having nuclear tipped missiles near their homes
caused considerable concern among residents of the areas
involved. This issue had first arisen in September during a
Congressional debate when Representative Thomas Pelly (R-
Washington) noted that the Army, contrary to its promises, was
planning to locate an ABM site within a mile of Seattle. Pelly
pointed out that this was unacceptable to the citizens of that
city. Toward the end of 1968, the matter of locating defensive
missiles near cities surfaced again. This time, Detroit and
Chicago were involved. The opposition in Chicago was led by five
scientists who formed the West Suburban Concerned Scientists
Group. They argued that the deployment near Chicago would make
this city a target for Soviet ICBMs. Furthermore, they stated
that there was considerable danger that a missile might explode
accidentally or that a missile’s nuclear warhead might detonate
prematurely in case the missilés were fired at attacking enemy
warheads. Issues of national priorities (defense versus
domestic programs) and the technical feasibility of SENTINEL were
also raised in this debate.31

3lyanarella, Missile Defense, p. 149: Adams, Ba
Missile Defense, pp. 185-87. For an excellent discussion of the
opposition to SENTINEL and SAFEGUARD, especially the opposition
in the Boston area where the first two of seventeen SENTINEL
sites were to be built, see Mary D. Anderson,
summary of SAFEGUARD System Command 