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Chaprer XI

AMERICAN STRATEGIC PROGRAMS, 1961-70:
THE IMPOSITION OF POLICY CONTROL
from an American perspecrive, September Y261 was decidedly a
low point in U.S. relations with the soviet Union. The Bay of Pigs,
the Laos crisis, and the difficult summit meeting in Vienna were in the
immediate background and provided the formative experience of the new
Xennedy administration. Pressure in Berlin--most sensitive measure of
~
tension in Zurope--had reached the highest levels since 1948. The Berlin
Wall was under construction; the West German Zovernment was writhing in
frustration: and Khrushchev's threat unilaterally to alter the status of
the city cast the dark shadows of ultimatum over the remaining months of
the vear. High tension also prevailed ip one of the few arenas which
exceeded Berlin in sensitivity--nuclear testing. Executing what was
obviously an elaborately prepared plan, the Soviets Tenounced a moratorium
on testing in late August; on the first of September they began the most
intensive series of weapon tests of the nuclea£ era. Through September
and October the Soviers exploded nuclear weapens at & rate approaching 1
every 2 déys. These atmospheric tests, inveolving some very high yield
devices, were immediately recognized as related to missile defense. The
combination of the Berlin c¢risis and weapon tests appeared at least as
provocative and threatening as the Sputnik satellites of 1957.

The changes that had occurred in the U.S. defense posture since 1957,

however, rendered the Government much less reflexively reactrive to Sovier
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The status of

had heen in 1937, the
f organizational arrangements for

-
D

provocation in

1857, were largely decided by

American ballistic missile programs and
intelligence community, no longer

the strategic mission, still pending in
At working levels, the

September 1961.
the immediate Soviet threat, had reached a consensus

uncertain abourt

that the linited States would enjoy a large strategic advantage for the
foreseeable future, not onlv because Soviet deplovments had Seen proven
far more moderate than once imagined, but alsoc because U.5. strategic

deployments were alreadv programmed at a rate approaching full capacity,
Though circumspect

leaving little room for immediate intensificatiocn.
even in internal documents, policv officials of the Kennedv administration

appear to have raken secret comfort from this clarified picrure ot the
Their reactions=--

strategic balance as they faced the crises of the moment.

a conventional buildup in Europe well short of that required to force access

to Berlin and an american test program smaller than the Soviet one in

scale--suggest an underlying confidence, conscious or not.
Indeed, from mid~1961 on, despite a continuing Cold War atmosphere,

the central problem of strategic policy in the United States subtly shifted

{rom Lhat of getting things moving--as Kennedv had so often demanded--to that
This involved two reasonably distinguishable

-

of getting things under control.
First, as it became {incontestably

and separatelv addressed dimensions.
apparent that the United States was ocutstripping the Soviet Union in strategic
How

the question inevitably arose:

deplovments by a substantial margin,
Though no final answer to the

much strategic capability would be enoughn?
question was found, efforts to contain the impressive momentum of the U.S.
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~ strategic program vegan (0 deveiop by mid-1261 and increasinzly became
the main thrust of U.S. policy on force size, Second, as strategic forces
*

were actually deploved, large and exceedingly complex organizations
emerged to operate them. Conflicts in strategic logic and the complexiries
Y of strategic force operations made it difficult to guarantee central policy
direction during nuclear war or even intense crisis. Because of the
potential consequences of ineffective control, this issue compelled
oy acttention.

The conflicting pressures imposed bv these separate dizensions of
the strategic program focused most sharply on the Secretaryv or Defense,
Robert S. McNamara, who became the major figure of the period. The

development of the American forces can best be understood frem his

institutional perspective.

The Politics of Comstraint

Force Size as a Central Problem

* %
As suggested previously, the initial thrust of the Kennedy adminis-

tratien defense policy represented the culmination of the American reaction

g

to Sputnik and came largelv from the initiative of the President himself,

riding the momentum of established strategic pregrams. As noted, Hennedy's
State of the Union message of Tenuary 1961 and his special message on
defense in March provided incremental increases both in the rate of procure-

ment and the ultimate size of the strategic wmissile programs. In addition,

. E3

5 See below, pp. 601-605, 607-609.
e ** See above, pp. 424-25,




immediately aiter taking office the President ordered a special review of
NATO policy by an ad hoc task force under Dean Acheson. The report of the
Acheson zroup, officially issued as NSAM 40 on 24 aApril 1961, adopted as
nationai policy the major principles of strategy developed by RAND
analvsts: LU.S. strategic forces should be sized and designed for second
strike counteriorce; thev should be prepared to conduct precisely defined
counterforce operations on second strike to minimize the possibility of a
full destructive urban/industrial exchange and to maximize tée credibilicy
of lnited States defense guarantees to other nations; U.S. strategic forces
should have socle responsibility for nuclear deterrence for NATO; other
nuclear forces in the Alliance should be discouraged; conventional attack
in Europe and elsewhere should be met with a conventional response.

As incoming Secretary of Defense, McNamara had responsibility for
the basic machinery of defense policy, but he was not the primary architect
of these early initiatives. The main impetus for the missile increases

*

came Ifrom Kennedv's campaign and the transition period studies. The
strategic principles of Acheson's report came chiefly from RAND, and
McNamara, with little strategic background, was being exposed to them at
the same time as the report was passing through the NSC process. McNamara
spent his early months in the Pentagon impressing his presence and strong
leadership stvle on the vast bureaucracy, creating the managerial apparatus
which came to be known as planning-programming-budgeting (PPB), and

s
learning te mesn politically with an active, strong-minded White House.

*McNamara did suggest the increase in the POLARIS program in a short,
note to the President on 28 January, a few days before the State of the
Union address. This appears to have been more a matter of associating
nimsell with the spirit of the address, however, than actually reflectiag
his own iniciative.
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Much cf rthe content of policv--both force structure and strategic

principle--was inherited.

The defense policies of Kennedv's first 2 months, as expressed
in the supplemental requests, produced only limited changes because they
~ere necessarily adjustments to existing programs and budgets rather than
new departures. The main channel of strategic policy on force size was
the budget preparation process, through which palicy décisions arfected
weapon development and deployment. The planning cvcle for the FY 1963
budget-the first fully prepared under the executive authority of the
Kennedy administration-began in the late spring of 1961. To support major
decisions by the Secretary of Defense, 0OSD analvsts drafted the critical
planning document on strategic forces--the Draft Presidential Memeorandum
(DPM) --in September.3 It was at this point that the Administration most
seriously confronted the issues of strategic policy, and for the first time
McNamara occupied the central policy position.

It is significant that the budger planning schedule brought about the
Secretary's review just as the character of the existing Soviet threat was
clarified and sharply downgraded, for this coincidence helped zive scope to
instincts for constraining the buildup of the U.S. strategic forces which
McNamara see%s to have already harbored.a In early February, for example,
he had unofficially doubted the existence of a missile gap. Tor expressing
such a judgment of the strategic balance before the President was prepared

*

to do so, he had received a mild rebuke frem the White House.

In April, he had successfully resisted the attempts

*Henry Glass, who was an aide to McNamara at the time and was well
informed on the subject of the missile gap controversy, recalls that
displeasure at the White House was sufficiently great to commission a
special repert (never actually completed) done under White House (Cont'd)

514




of the House Armed Services Committee. and particulariz its chairman.

Carl Vinson, to include a3 major bomber procurement program in the FY 1962
sudget. He had also denied Vinson's request that he program more POLARIS
submarines than the 19 already authorized under the accelerated schedule.5
In August, McNamara resisted an attempt bv Secretary of Labor Arthur J.
Goldberg to persuade Xennedvy to make further increases in the MINUTEMAN
production rate. On that occasion, he argued pragpacically that under the
alreadv accelerated schedule MINUTEMAN production was running too far in
front of the final Jdevelopment phase, but he also explicitly raised the
question of toral force requirementsé 3y September, using the budegetary
channel, which gzave nhim preeminent leverage, McNamara actively began to
contain the growth of the U.S. strategic forces.

The ultimate size of the U.S5. strategic forces was the central
strategic problem in September 1961. The 5-vear force projecticns
required under the new PPB procedures forced the Services to be specific
about their intentions, with striking results. The Air Force budget
submission, which assumed a constant POLARIS program (i.e., 29 submarines),
projected more than 3,000 land-based ICBMs and a major deployment of the
3-70 bomber (130-200) for an armed reconnaissance mission.7 Though still
inclined toward relativelv modest strategic programs, the Navy nonetheless
rose to the challenge and forwarded a plan for a fleet of 45 POLARIS

J
submarines, a 50% increase in the previouslv authorized force. If fully
P )

— (Cont” . ) . . .
supervision on the actual state of affairs. This was interpreted as an

exercise to bring McNamara into line with Kennedy's public position, but it
was soon overtaken by events. At the White House, the Assistant for National
Security Affairs, McGeorge Bundy, expressed his view in March that "the phrase
missile gap is now a genuinely misleading one, and I think the President can
safely sav so." (TS) Memo, Bundy to Theodore Sorenson, 13 Mar 6l.
*The high SerV1ce projections were prepared under the influence of the

“ which projected a Soviet deplovment schedule
rouehly equal tofthe prograrmed U.S. forces.

515

estimale -’m- RO S A
‘“m-’. WNI‘- ) "'?:r



silky:

LR

Y L N |
-?..-‘l_._' el

Lo o

L]
"

%
b

3

BN
g

A

:%pg;gp: -

alka

sy
D

FAUNT 50 b
S,

TOESEREE™

impiemented, these plans would have given the United States approximately

1000 strategic missiles by 1967 and a bomber force of 800-%0C aircraft

{not including reconnaissance) at a S-year cost of 350 biliion. That

seemed excessive to McNamara. Moreover, a number of the eariv systems
being rushed into operational depioyment before their technical development
programs had fully matured--notably Minuteman I, Titan I, and Polaris A-1--
would require major retrofii programs. The revised estimates of the Soviet
threat, the inconsistency in Service planning assumptions, and the
impending obsolescence of the early missiles all encouraged a major poiicy
judgment on the appropriate size of the strategic forces.

Such stimuius proved ample for the Secretary of Defense, and the
strategic force projections which emerged from his review of the Service
budget requests unmistakably evinced a strong impulse for restraint. Not
only did he significantly reduce the strategic programs of the Services, but
his reductions were selective, favoring the Navy, with limited strategic
force aspirations, over the expansionist Air Force. Specifically,

McNamara relaxed his tentative April position and agreed to include b
additional POLARIS submarines in the FY 1963 budget. He trimmed the Navy's
S-year force projecticn, but snly by a modest 10% to the nearest submarine,
i.e., from 45 to 41. By contrast, he slashed the strategic programs of the
Air Force, shutting off almost completely further growth in the core
elements of its forces. No new bomber procurement was included in the

FY 1263 budget cr in the 5-year plan, and the B-70 program was continued

in airframe status. McNamara reduced to 100 the mobile MINUTEMAN

deployment which the Air Force had projected at 300 missiles and

added only 100 hardened and dispersed MINUTEMAN missiles to the




i-year ogsrogram to compensate. Fe rejected entirely the Air fcrce nlan tp
add 1,300 fixed-site MIMUTEMAN missiles to the previously authorized pro-
gram (800) by fiscal vear 1967. Though more than 2,700 strategic missiles
were programmed for the Air Force through fiscal year 1967, more than

haif of these were the air-launched HOUND DOG and SKYBOLT* missiltes.
Finally, the Air Force strategic budget for fiscal year 1962 fell to 20%

g
below its request.

These decisions made a political battle virtually inevitable. The
restrictions imposed did not affect the large baseline force previously
programmed; thus the full impact would be felt only after 1965, In the
meantime, the strategic forces would qrow at a rapid rate, conferring on
the Air Force a flow of financial resources that might be translated into
political leverage. Amply warned, the Air Force leadership had up to 3
years in which to break the scheduled restrictions in order to sustain
qrowth in their strategic program. They were impelled to attempt to do so,
moreover, by a powerful combination of motives--organizational interest and
genuine conviction that a vigorous and expansive strategic forces program
was essential for national defense. Hence, to persist in a policy of
constraint, McNamara needed more than managerial instincts and the natural
advantages of the budget process; he needed a well-buttressed political
position. .

Evolution of a Limiting Policy

The momentum developed by the strategic missile programs during the
Sputnik reaction was not likely to be contained solely and indefinitely by
direct budgetary controls. The basic technology of offensive missiles had

been mastered and was unquestionably effective even at the then-current

*At this time, the number of Skybolt missiles planned was 1,150.
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state of the art. Significant improvements alreadv projected--increases
in range and accuracy, targeting flexibility, and multiple warneads--
would substantially increase effectiveness. The costs, moreover, though
impressive, were not unmanageable, particularly in an expanding economy
which valued high technology. Successive generations of the major missile
programs might be expected to meet cost-effectiveness criteria, and even
the most willful and powerful of Defense Secreraries would have difficulry
standing in the way of a feasible technical revolution,

Beyond that, the principles of nuclear strategy, which had the
sanction of nariomal policy, which had acquired hegemonv in the defense
intellectual community, snd which had assumed increased prominence under
PPB procedures, tended to encourage an expansive strategic program. The

*
doctrine of second strike counterforce offered ready justification for
qualitative improvements in individual missile systems--particularly
accuracy and targeting flexibility--and yielded no obvious natural limic
on overall missile deplovments. To sustain the policy of restraine,
therefore, the logic of the situation required some redefinition of the

issues, some more viable ground from which to exercise polirical leverage,

*4s noted in Chapter IX, proponents of this doctrine in 1961
generally argued that the United States in case of war should retaliate
against prior attack, not by striking at the urban/industrial structure of
the attacker, but rather at his residual military forces. Tne purpose of
the doctrine was to extend deterrence downward to lesser levels of conilict.
The doctrine held that as long as an attack on the urban/industrial United
States remained significantly below the full damage potential of the
attacker there would be a rational incentive to avoid such targets in
retaliation in hopes of preserving some restraint and ultimately of
terminaring the war before full-scale destruction had occurred.
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intuitivelv, McNamara seems to have grasped this logic in the fall of
*

1961 as he siznaled nis intentions, for the basic elements of a limiting
policy whieh gradually develeped over the ensuing & vears were already
present at that time. In essence, this policy impcsed sharp constraincs
on the technically more vulnerable weapon svstems--notablv the oifensive
bomber and the various programs for strategic defense--and used these to
effect nodifications in the established principles of strategy. Qualitative
improvements in the offensive missile force were allowed as a substitute for
further increases in force levels. The outcome of McNamara's policy was a

strategic program whose basic force components--the number of bombers, ICBMs,

and S5L3Ms--were stabilized along the lines projected in the fall of 1861.

*As is well known, Robert McNamara was distinguished as Secretary of
Defense by the extent to which he applied explicit criteria of economic
erficiency to decisions on strategic force posture. His annual statements on
military posture to the House and Senate Armed Services Committees provide
detailed explanations of the major decisions on force posture made during
his tenure. The testimony of his closest associates confirms that his day-
to-dav behavior was consistent with his public statements, and there is no
indication of private thoughts to the contrary.

Nonetheless, the discussion which follows gives less emphasis than he
did to the explicit logic of his policies and rather more emphasis to the
consequences of his actions in the political and organizational context of
the times. The underlying proposition is that the political and organiza-
tional consequences of McNamara's strategic policies had a strong effect
on the evolution of the U.S. strategic posture, whether or not he was fully
conscious of and influenced by these consequences. His conscious state of
mind is not the central question; a full explanation of the events which
occurred is. :

It is clear that in the later stages of his tenure McNamara became
quite aware of the political and organizational significance of the policies
which he had evolved, even if he still did not ceonsider this to be the
proper basis for decisions. It is reasonable to suppose that during the
early evolution of his policies these dimensions, which he thought should
be extraneous, were in fact only dimly perceived,if at all. And, of course,

-even a man maximally attuned to internal politics and organizational

idiosvncracies could not have lived through the events to be described with
the clarity which hindsight provides. But that presumablv is the role of
historical analysis--to clarify by using the advantages of hindsight.
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The governing principles of strategy were important in the impesition
of restraint, net because strategic logic was a particularly powerful,
direct determinant of forece deployments--it was not--but rather because of
the critical role such lepie plaved in McNamara's political position.
Lacking ; broad publie constituency, an established network of political
associations, and an authoritative background in defense matters, McNamara's
personal autheority depended heavily on his reputation as an unusually
effective manager. Wwhether intentionally or not, he plaved to this strength
in giving immediate public emphasis to the techniques of program budgering
and systems analysis and to the use of explicit, quantitatively reasongd
justifications for program decisions.

Though all of these methods had independent genesis, they nevertheless
quickly became primary svmbols of McNamara's managerial skill. His ability
to absorb the results of systematic analysis--in technical and financial
detail--and to present the defense program to the Administration, to the
press, and to Congress with clarity and precision provided the basis for his
rapid rise to prominence and the enhanced authority which accrued to him as
a result, Strategic logic provided the necessary basis for raticnalizing

.
strategic force decisions, the central defense problem of the time and
therefore the primary area of concern to McNamara. Hence, the conflict
between the second strike counterforce principle and the emerging policy of
restraint posed a significant problem.

The Draft Presidential Memorandum of September 1961 confronted this

problem by defining second strike counterforce as a criterion of force size

520
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“hich differed in character from both the poiitically weak minimum
deterrence position and the full first strike option, and which implied
a level of forces indeterminate between the other two. Though differing
dramatically as to the nature of the objective to be achieved, both the
concepts of minimum deterrence and of preemptive war--using a first strike--
sought to define the appropriate size of the strategic forces in terms of
a special level of damage toc be imposed cn the enemy. The minimum deter-
rence position held that the abiiity to impose a finite and specifiable
‘evel of damage on an enemy's economy and population would be sufficient
Tor deterrence. Preemptive first sirike required damage to an enemy's
strategic forces sufficient to reduce their potential for retaliation to an
dcceptable 1eve1.* By contrast, the second strike counter-force doctrine,
explicitly presented as an intermediate position, tied strategic deployment
not to any expected outcome of war but rather to a criterion of efficient use
of resources. Aware that the recently observed Soviet forces were in a soft
configuration and thus vulnerable to attack, the 1961 DPM called first for
retaliatiaon
. against Soviet bomber bases, missile sites, and other
installations associated with long-range nuclear forces, in order to
reduce Soviet power and limit the damage that can be done to us by
vulnerable Soviet follow-on forces, while, second, holding in pro-
tected reserve forces capable of destroying the Soviet urban
society, if necessary, in a controlled and deliberate way.10

The degree to which Soviet power was to be reduced was relative to the

marginail effectiveness of the U.S. forces. A tahle of expected damage to

*Analysts also distinquished, as a conceptual category, prevgntive
war, i.e., a deliberate surprise attack arising not out of any crisis but
rather from an intention to disarm the opponent. This would require even
larger forces. It does not appear to have been serjously considered within
the Government.

521
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various Soviet strategic targets, prominently featured in the DPM,
suggested that force levels bevond those already programmed wouid have a
relatively small destructive effect on various types of Soviet targets,
(See Table 1, p. 5323). Marginal, not absclute,damage was advanced as tne
criterion of force size.

In 1962, with strategic issues sharply joined over the B-70 and
NIKE-ZEUS (discussed below), this argument intensified. The 1962 DPM on
strategic forces recorded McNamara's personal judgment that the Air Force
intended to procure a full first strike capabiiity:

It has become clear to me that the Air Force proposals,
both for the R5-70 and for the rest of their Strategic
Retaliatory Forces,are based on the objective of achieving
a firsc-strike capabilitv. In the words of an Air Force
report to me: ''The Air Force has rather supperted the
development of forces which provide the United States a
first-strike capability cvedible to the Soviet Union, as
well as to our Allies, by virtue of our ability to limit
damage to the United States and our Allies ro levels
acceptable in light of the circumstances and the alterna-
tives available.”" O0Of course any force designed primarily
for a controlled second-strike, and for the limiting of
damage to the U.S5, and its aAllies, will inevitably have in
it to an important degree a first-strike capability. What
is at issue here is whether our forces should be augmented
bevend what I am recommenaing in an attempt to achieve a
capability to start a thermonuclear war in which the
resulting damage to curselves and our Allies could be
cons}?fred acceptable on some reasonable definition of the
term.

This judgment appeaied to growing beliefs that retaliatory Jamage
could never be held to acceptable levels and that it was dangerous and
destabilizing to think so. It thus portrayed the Air Force pesition as
extreme. McNamara set forth the alternative conception, which defined
appropriate aspiraticns for the strategic forces in terms of economic

etficiency, more forcefully and more broadlv than in the previous year:
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TABLE 1
Marginal Effects of Strateéic Force Increases as Projected in 1961 for 1965-Percent
Damage to Soviet Targets
- .
(Optimistic Assumptions) (Medtan Assumptions) (Pessimistic Assumptions)
U.S. Force Level U.5. Force Level U.S. Force Level
* As recommended . As recommended As recommended
. As planned by the Services As planned by the Services As planned by the Services

Urban-Industrial

Floor space 88 - 8B B8O 80 69 69

Total Pop. Fatalities

Ungheltered 43 43 33 33 25 25
Partly sheltered 15 15 26 26 20 20
Bomber bases 99 99 88 93 58 80
Support bases 97 99 52 76 7 ' 37

Def. Suppression 76 87 ' 8 38 7 7

1

Nuclear Storage 96 98 69 69 6 Y

Naval 98 98 62 62 7 7

Soft IRBM 96 100 45 80 5 5

Soft ICDM 99 100 45 a8 14 59

Hard ICBM 71 15 . 10 19 1 1

*
Source: Draft Presidential Hemorandum on Strategic Forces, 23 September 1961. \
|
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This logic did provide the coherent reason McNamara reouired to
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justify programmed force ievels which, in terms of the possible outcome

. of war, seemed to fall between two stools. On the one hand, strategic

R Lk |

forces programmed for fiscal years 1263-67 were far iarger than required

s

i3 Lt

to impose, with high confidence and in retaliation, the maximum damage on

AL

the Soviet urban/industrial struycture that it was chysicallv practical to
*

produce. Urban/industrial damage was the announced objective of what

‘:‘ o

-4,

McNamara later labeled "assured destruction." Only a small oercentage

AR ¢

of available forces, varying according to warning time, were being assigned

to that purpose.]3 On the other hand, as McNamara emphasized, even given

TR

the substantial U.S. lead in strategic procurement and even assuming timely

U.S. preemption, the expected conseaquences to American society could not

be driven low enough to render nuclear war a rational instrument of policy.
The intermediate and partial counterforce capability which the programmed

forces offered was at least consistent with the efficiency criterion and

Sedn Lt dockim . ey
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could be defended under established strategic principles. Some such capability,

it was officially acknowiedged, would be required to strengthen defense guar-

antees to allied nations, to hedge against the catastropne of general war

R

developing from modest failures of deterrence, and to resist threats too lim-
5 ited to warrant consideration of massive retaliation. Moreover, since the
marginal effectiveness of the U.S. forces would decrease further as the Soviets

began hardening and dispersing their ICBM force, as intelligence in the fall of

= - *Urban/industrial damage was usually calculated as <he percent of total
. Soviet industrial capability that would be destroyed. {See Table 1, p.523)
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1962 indicated thev were doing, second strike councerrforce cculd be
expected to become a progressivelv stronger justification for
constraints on force size,

The atrtempt to dominate the reasonable middle ground and depict
proponents of larger strategic forces as extremists in search of an .
inaccessible and intrinsically dangerous first strike capability did not
succeed. To be sure, there existed within the Services--particularly
the Air Force~-scme sentiment for massive preemptive attack against
countertorce targets. This had been articuiated by the hickey study

x

(NESC 2009) in 1939 and found expression in the war plans (SI0P-63) which

; L4
presented preemptive attack options and listed them first, In terms
of strategic logic, however, the emphasis on preemption reflected
continuing concern with the vulnerability of strategic forces and the
problems of force operations. By 1962, sophisticated advocates of larger
strategic forces were making a rar more subtle argument than deliberate
preparation for preemptive war and were moving into the reascnable middle
ground,

“hile conceding that the marginal effectiveness of U.S. strategic
forces would dgcline relative to their marginal cost, advocates of larger
forces suggested that the absolute value of feasible marginal improvements
might nevertheless be nigh and well worth the costs involved. Thg destruc-
tive power of each thermenuclear weapon was so large, they argued, that
even small numbers of these weapons potentially carried the fate of
millions of lives. Hence, small reductions in the weight of an enemy attack

might have enormous significance; and,since the success of deterrence could

*See above, pp. 463-66,
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not be gquarantesd bevond question, such potential significance could not

be ignored. This line of argument supported the conception of a damage-
. iimiting strategic objective in addition to assured destruction, and by

1962 the more compelling arguments for increases in the programmed forces

centered on this objective.

The development of the damage-limiting conception forced both

curtailment and further development of McNamara's strategic logic as it

e applied to force size. In resisting the objective and its implications, he
S increasingly restricted the rationale for the strategic forces to what he
referred to as the assured destruction mission--deterrence of a major nuclear

war by forces capable of undertaking such heavy destruction of an aggressor's

weoeo
S

) 'bl"

. population and industry that the continued functioning of his society would

R e
AP

be unlikely. As McNamara put it in a typical formulation in February 1965:

¥}
R
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The first of these capabilities (required to deter potential
aggressors ) we call assured destruction; i.e., the capability
: to destroy the aggressorsas a viable society, even after a
w o well-planned and executed surprise attack on our forces.15

Y

This conception justified excess strategic capability as a form of
insurance that would permit performance of the retaliatory mission on such
a scale and/or under such extremeiy unfavorable and uniikely circumstances

of prior-attack that the solidity of basic deterrence could not be shaken,

Beyond that, McMamara gradually developed the arqument, present in his
congressional testimony in 1963 and much more prominent in subsequent years,
that meaningful damage-iimiting capability was precluded not only because
of unfavorable conditions for marginal investment in strategic forces but

also because the Soviet Union could be expected to preserve its deterrent

posture by offsetting any significant change in United States capability
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sevond the programmed force!  These themes ware quite important as the

T

policy of constraint developed, but thev are best considered not in the

n

abstract but rather in the context of the major force programming decisions

on bombers, strategic defense, and qualitative force improvements,

Bombers

In 1961 the Air Force found itself caught in a conflict tetween deep

organizational commitments to the strategic bomber program and fundamental
.

conditions of technolegy. The bomber force was the core of the Air Force,
the weapon around which the Strategic Air Command and. to a largze extent,
the Air Force itself, had been organized. 3omber operatlicns were cenctral
to Air Force traditicns, to the Service's career development patterns, and
to its self-image--intangibles which could not be quantitatively analyzed
but which had powerful influence. Despite its organizational importance,
nowever, the strategic bomber was being left behind in the surge of military
technelogy. As a decade of analysis had demonstrated, bombers on the ground
were highly vulnerable to the erffects of nuclear explosion and dependent on
a iragile warning network to escape from under attack. The short flight
times of ballistic missiles, which even in the early 1%60s were sufficiently
accurate to actack airfielids, drove the problem of warning and response up
against the limits of feasivility. That translated into operational
complexities and inevitably nigh costs for maintaining alert postures.

At the other end of the mission profile there existed the oroblem of

"penetrating Soviet airspace to reach targecs., Developments in radar,

automated information processing, and suriace-to-air missiles with nuclear

warheads rendered the traditional hich-alcitude bomber mission iacreasingly
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uncertain. The Soviets had not vet mastered cthese techniques to produce a

fully integrated capabilitv, and SAC planners remained highly confident

that until then SAC bombers could reach their targets. MNonetheless, the
Soviet commitment to air defense had been thoroughly demonstrated, and their
ultimate success was a reasonable expectation. The bomber of the period
labored against the technical trend.

The SAC bomber inventorv f{aircraft possessed} at the end of 1961
coﬁsisted of some 300 B-47's and 550 B-52's. The 3-38, still entering the
inventorv in small numberswas a technically marginal aircrart which could
aot be the mainstay of a modern rforce. The 3-47, down from a peak
inventory of more than 1,300 at the end of 19538, was due to phase out
completely by 1966. 23-52 production was scheduled to stop in 1962 (as was
3-58 production), when the inventory would reach a peak of approximately

17

630 The significance of this date was appreciated within the Air Force

and its supporting technical community; they exerted strong pressure o
begin procurement of two new weapon systems on which the future of bomber
operations was thought to depend--the B-70 and the SKYBOLT missile.

This situation oifered important leverage to McMamara in pursuing
the policy of restraint. The technical character of the B-70 and SKYBOLT
programs made them both unusually vulnerable to the critical review of
his systems analysts, and neither svstem commanded much support in the
broader scientific community. Tn promoting both systems, the Air Force
had less political support than for the MINUTEIMAN program, and SErong
constraints would be easier to impose. Once inposed, moreover, such
constraints could be expected to have an indirect effect on the size of

MINUTEMAY deplovments, for the Air Force could be counted on to struggle

528
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t: malntain a palance in the strategic zrogram that would creserve the
role of the bomber. This logic does not appear %o have been starkly
ermulated in advance, dut in strugglineg for a strongz position during
1962 McNamara did come to stake a great deal on ultimately successiul
resiscance to new bomber deplovments, and his actions gradually assumed the
characcer of a deliberate finesse.

The problems of the 3-7/0 had been locked into its technical Zesign
Dy the time the policy confrontation over its deplovment occurred. The
original sertsof requirements against which program designers had been
instructed o work were extremelv demanding. A Mav 1934 develocment plizn
Ior weapon svstem 110A, projecred as the successor to the B-52, called for
an unreiveled radius of 4000 nautic;l miles minimum and 3500 nautical miles
with refueling. With a cruisirg speed of mach 0.9 or better at 40,000
ft.. the plane was to penetrate enemy territory at 60,000 St.and have a
capability or sustaining supersonic dash (mach 2 or better) over 3000
nautical miles.18 Payload was to be 10,000 1lbs., and the plane was tc be
available in 1963. So stringent were these requirements that for several
vears thereafter designers struggled with schemes for nuclear propulsieon
because Jf the energy concentrations that such performance standards

= -

demanded. After running through a series of impractical designs, the
comperitive contractors--3ceing and North American Aviation-~who stronziy
preferrsZ to design the plane for a single speed, hit upon the idea of
using hizh energv boron fuels to achieve supersonic speed across rhe entire

ranze, zndé the stated requirements were changed accordingly. Finaliv,

=nuclear oropulsion was pursued in a separate weapon svstem develcpment
sregram (WS-123),




x
the compression lifr principle developed at

e,

north American learned ©
NASA, and on that tasis designed a mach 3 aircrafr to fly intercontinental
range at 70,000 f:. altitude with conventional fuel. When Sputnik brought
about an acceleration of strategic missile programs, the Air Force telescoped
established review procedures for the B-70 to award North American the
contract in January 19538, immediatelv assigned a 1-A pricrity to the
program, and accelerated its deplovment schedule by 18 months to August
196442

To sustain flight at mach 3 speeds, critical parts of the B3-70--its
wings, flight control svstems, and engines, for example--would have to
operate at temperatures far exceeding previocus experience. That, ia turn,
required esoteric materials and further development of most of the
component technologies, ensuring that the aircraft would be very expensive--
at least 310 billion for a 500 bomber force according toc the minimum
contemporary estimate and quite conceivablyv twice that in the end.
Moreover, the plane would have to fly at very high altitudes, and since
the design happened to have a verv high radar cross-section as well, its
approach to the Soviet Union would be readily detected. The successftul
Soviet attack on the U-2 in 1960 did not augur well for such a configurartion.

The Ei;enhouer administracion resisted the B-70 as an expensive weapon
inferior to missiles in vulnerabilitv and performance and eatering the

inventorv later than ATLAS, TITAN | MINUTEMAN | gnd POLARIS. as with the

*At supersonic speeds, the air under the wing of an aircratt is highly
compressed bv the sonic shock wave. A suitably designed aircraft can climb
on top of the sonic shock wave and thus experience highly compressed air
under the wing and much lower pressure air above it. This translates into
substantial fuel economies.




missile crogsrams, however, :the Lisenhower administrztion wielded to
political pressures, this time Irom a House armed Services Committee
narrowly but powerfully reflecting Air Force and industry interests.
Tisennower approved a minimal $75 million for the program in the FY 1961
budget~-just enough for one or twe prortotypes--but Congress voted $190
million bevond that. Just before the 1960 election--perhaps with California
voters in mind--fisenhower relszased 3155 million of the excess appropriation,
2nougn at that stage of the program to support development on a schedule

)
which would sustain Air Force aspirations.”

Nennedy's enthusizsm {or evpanding U.S. strategic scrength did not
extend to the B-70. In his special Defense message in March 1961 hne
reiterated the criticisms of the weapon which Eisenhcwer had made and
reduced its FY 1962 budget allocation to $220 million from the $358 million
requested by Eisenhower in Januarv. Again Congress appropriated substantially
more (5400 million total) than requested, but McNamara did not release the
$180 millien add-on monev despite continuing congressional pressures,
including the personal intervention of the House Armed Services Committee
chairman, Carl Vinson. This set the stage for a major fight in the spring

"1
of 1962.7

In preparing the FY 1963 budget the Air Force changed the conception

oL the B-70 program to remove it from direct competition with the major

strategic missiles., It defined an armed reconnaissance mission (and the

bomber was renamed the RS-70 for reconnaissance/strike) for conducting
efficient mop-up operations after the main weight of attack had been
delivered and for attacking initiallv ctargets which were too small or

too mobile, or whose positicn was too impreciselv known to be actacked

531
oL P ko 4’&‘5;.:? 9

L = v

e —— et b




2

NPTER > %

e S

37

with ballistic missiles.”™™ This was a plausible justification, icr the
mission could be quite important and was well bevond the state ci the art
for reconnaissance satellites and ballistic missiles,

In resisting this altered conception of the 130-plane, 310 billion
Air Force procurement program, MchNamara brought the tfull weight of analysis
to bear. Using quantitative derail prepared by OSD analysts, ne peinted

in a detailed press release
out /that the properties of the aircraft for all the expense entailed did
Aot contribute much to the mission deseribed. The vulnerability rto
ground attack and to detection was reiterated, as was the failure of the
desizn to incorporate stand-off missiles, thus requiring penecration all

23 :

the wav to a gravity bomb release point. McNamara argued that achieving
the projected 600-focot CEP of the aircraft, while not bevond aspiration
for subsequent generations of ballistic missiles, depended on electronic
navigation equipment which would have to be far more complicated and more
reliable than missile guidance systems. Moreover, he argued, the
reconnaissance element of the mission presented such impressive problems
of information processing, display, analysis, and decision-making as to
make it exceedingly unlikely that the envisaged RS-70 would in fact be

. ) *24
able to attack targets whose position had not been previously determined.

Unstated but hovering in the background remained the question of whether it

was desirable to allow the plane such discretion even if its technical

*At 70,000 ftr and 2,000 mph, the RS-70 would scan 100,000 square miles
oer hour. In order to recognize small and/or mobile targets,high resolution
systems would be required and the area coverage rate might better be stated
as 750 million square feet per second. To process and analyze information at
that rate with accuracy sufficient te allow rhe crew, moving at speeds up fo
30 miles per winute, to identify a previously unknown target and initiate
attack before moving out of range was a feat well beyond the state of the
arc.
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accomplishment &1i& become conceivable. Ia all, McNamara's arzument
put the B-70/RS-70 back Into comperition with the missile programs and
drew a rather cecisively unfavorable comparison.

McNamara’'s actual decision, however, stopped one step short of being
decisive in its immediate effect. He did not cancel the program. Though
he removed from the FY 1963 budeet funds for procurement of the R5-70, he
did provide funds for a continuing development etffort to produce 3

prototvpes, and he left the question of eventual deplovment open fer

[
s

determination in future vears. Tt is not clear whether this pause at the
penultinate point retlected genuine uncertainty, the natural zandency to
delav difficult decisions, a strategv of zradual strangulaticn, ¢r simply
the political necessitv of securing support from 3 of the 4 JCS members,
and thus isolating cthe Air Force Chief of Staff. It is unlikely,though,
that its major consequence was anticipated.

It turned out that the presence of the R5-70 in the budget provided
the air Force with a natural channel of political appeal to the receptive
House Armed Services Committee, whose chairman, Carl Vinson, chose to make
the issue the occasion for a major confrontation. Virtually conceding
the gquestion of substantive merit, Vinson presented the issue (as he
undoubtedly saw it) as a matter of prerogative-—the propriecty of the
Secretary of Defense and his civilian scaff interfering in the exercise

and
of the aAir Force's strategic judgment/ the authority of Congress over the
defense program. In a Defense authorizationm bill wvoted by the committee

in March 1962, Vinson restored funds for production planning and long

lead-time procurement items of the RS-70 as a weapon svstem and “directed,

ordered, mandated, and required” the Secretarv of the Air Force te use
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ilenged the authority

f

of the executive branch to impound authorized funds, and it presented a
major constitutional issue. Vinson lefr no ambiguity as to his intentions:

tI this language constitutes a test as to whether Congress

nas the peower to so mandate, let the test be made agg let

this imporrtant weapon svstem be the field of trial.”

3v its verv nature--a potential ccnscitutional crisis pitting cthe
Jresicent against one of the most poweriul xzembers of Congress--the issue
excited widespread pelitical attention. Though the political pressure
undoubtedly discomforted all of the principals involved, the situation
c2uld mardly have been designed better for Mclamara. His systems analvsts
were ceing challenged on their strongest argument, where thev could play
the rcle of tough-minded, guantitatively informed skeptics and impose on
the Alr Force the burden of proof. McNamara capitalized on that advantage
and issued a special public statement which presented the main results of

. . . . 28

the 0SD analysis and which ennanced his growing reputation. Moreover,
nis authority and the President's had been welded together by the way Vinson
cresented the issue, and both had been afforded ome of the most valuable of
politiczal opportunities--a dramatic test of strength which they could win.
Congress would not impeach the President on the RS-70 issue, nor would it
deny hiz the Defense authorization. Those facts gave the Administration

*
a decisive advantage. wiselv, Kenmnedy did not attempt to humiliate an

*The situation was complicated.of ccurse,bv manv other issues as
relations between and within the compenents ot the American Government
alwavs are. Vinson was perceived at the time to have the abilitv to blocx
trade and medical legislation important to Xennedv's political programs.
{See ‘ames Reston's column in the New York Times, 9 March 1962). His move
on the Delense question, however, wasg vulnerable to the jealousy of another

congressional baron--Clarence Cannon, cnairman of the House Appropriacions

Committee. The practice of providing specific authorization fer major items
of procurement--aircrarft, missiles, and ships--had just started in the
previous vear.and the House Appropriations Committee saw its power being
challenzed by Vinson. ¥With Cannon on his flank.Vinson could not push the

dresidanr verw far,
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pponent he would have fo enceountar o other issues. =e had Vinson to
2

the White House on 20 March and walked with him in the rose garden.”
On the same dav, Hennedv wrote a letter reminding Vinson that it would be
unwise to attempr to direct him on a matrer within the executive jurisdiction
but preomising toc honor congressional views with ancther review of the RS-70

30 . , o . P '
program.” The following dav, the House of Representatives approved Vinson's
motion ro change the language from ''directed” to "zuthorized.” The quiet
review arfirmed the prior conclusions, and the excess authorization
remained superriluous.

The RS5-70 issue was a major nolitical victory for McNamara and a

seminal event in the emerging policy of restrainc. The Air Force not only

rt

had lost the st round of the larger policy struzzle, it was disorganized
by the defeat. Until 1966 the RS-70 program remained alive enough to
consume resources and attention and tie up Air Force lovalists in Congress,
The basic conceprion had been so damaged, however, that the aircraft no
longer represented a viable strategic program and could only interfere

with the development of a mission concept and aircrart design which would.
In the face of the developing Scoviet air defense effort, operational
conceptions of rthe bomber mission came to focus exclusively on low-altitude
penetration albng corridors which avoided some large air defense concentra-
tions and in which those remaining were to be destroved bv the prior attack
of stand-off missiles. Gradually a bomber design--the B-l--evolved around
these operational principles, but it was 1270 before prototvpe development
began. Meanwhile producrion lines at North American and 3oeing served >ther

programs, including the Apoilo and tne MINuTesan respectively.
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“he second battle over the policy of constraint cantered on the

SKYBOLT missile and was fougnt in the context of the FY 1364 budget
cycle. SKYBOLT, a ballistic missiie designed to be carried by the

- 8-52 bomber force and taunched from the air at targets up to 1,000
miles away, had much the same character as the B-70/RS-70: it suffered

. from the pre-launch vulnerabilities of the bomber force:; and its
technical design was being driven so hard against natural physical limits
that it was destined from the start to be costly, complex, and of
questionable reliability. It thus was greeted with widespread skepti-
cism in the scientific community and was vulnerable to critical
Juantitative ana]ysis.z? Like POLARIS, SKYBOLT would Se launched
from a mobile platform and hence required extremely accurate measure-
ments of the instantaneous launch position and speed. Any error in
launch position would be translated directly into an error at the target,
and an error in the measurement of launch speed would cumulate as a func-
tion of flight time. The critical difference was that POLARIS would be
launched at around 2 knots speed whereas SKYBOLT would be taunched at speeds
up to 550 knots or even more. Since a given percentage error would have far
greater consequences for SKYBOLT, clearly the Tatter's guidance system would
have to operate at tolerances of 2 or perhaps 3 orders of magnitude greater

W
than POLARIS to achieve equal performance in just this one dimension. When

. *Using calculations derived from analysis of the SKYBOLT issue done as staff
work within 0SD, Enthoven and Smith state that a 0.1% error in the launch
- speed measurement of SKYBOLT wculd approximate 1 foot/sec. and hence would
' generate a 1,000-foot error 1,000 miles downrange. A 0.1% error would pro-
duce only a 7 foot error at 2,000 miles range for POLARIS. (See Alain
Enthoven and Wayne K. Smith,How Much is Enough? p.257.)
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rther factors were considered--launch altitude variation; the areater
structural scrength required to withstand greater shock, noise, and
vibration: and the slower development schedule--SKYBOLT suffered even more
in the comparison. These difficulties preved upon the program as estimates
of development costs doubled and total program costs trebled between March
1860 and Decemper 1961.

Zecause of scientific skepticism SKYBOLT had come into jeopardy under
the Eisennower administration, and in the fall of 1959 a DDR&E advisory
committee had recommended terminating the program on technical ctrounds.

e s

S

ir Force weathered that crisis by relaxing both the development
schedule and the accuracy epecification. 1t was also careful to claim only
a restricted, specialized mission for the missile—--air defense suppression--
which again served to remove it from direct competition wirth the main ICBM
and SLBM programs. SKYBOLT was thus projected as a means of upgrading the
standoff capability provided by the cruise missile, HOUND DoG, which began
operational deplovment in 1960,

The Air Force received a major assist in March 1960 when Great Britain
loined the SKYBOLT development effort as a means of preserving the utilirty
2f it3 nuclear bomber force. The British cancelled their ICBM program in
anticipatien oE SKYBOLT and thereby committed themselves very heavily; this

*
2ifered a powertul offset to high cost and technical difficulcies. Even

*2ichard Neustadt, in his authoritative case study commissioned by
President Kennedy, describes the US-British relations on SKYBOLT in detail.
The original agreement in September 1960 provided for American withdrawal
il the onrogram did not define success in terms of cost effectiveness
:alculations. Since 3KYBOLT was a major political symbol in British defense
solicy, the British connection brought a larger context to the program which
would serve to render cost and performance competition with MINUTEMAN and
PO0LARIS far less relevant. A published version of this case studv is contained
in Neuszadr's Alliance Politics.
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g0, ia the wake of another negative technical evaluation >v the ?resident’s
scientific Advisorv Committee, outgoing Secretarv of Defense Gates withheld
development funds for SKYBOLT from the FY 1962 budget, leaving Yy 19561
money to be stretched over fiscal year 1962, pending reccnsideration
by the new Administration.

It is apparent that McNamara quickly appreciated the weaknesses of the
SKYBOLT program. as early as 1 Februarv 1961, for example, he informed
the Director of Defense Research and Engineering that personal conversations
with the British indicated that thev might be willing to cancel SKYBOLT , 32
He also conductaed a special review of the program and concluded that its
cost estimates were unrealistically low. onetheless, in the sgring of
1961 he restored the funding which Gates had deleted and thereby continued
the development program under the Air Force's ravised schedule. aAs noted

*

previcusly, 1in the rfall of 1961 he also included 1150 SKYBOLT missiles in
the projected 5-vear defense program against strong advice from the
President's Science Advisor, Jerome Wiesner, the Director of Defense
Research and Engineering, Harold Brown, and the Director of the Bureau of
the Budget, David Bell. Though these decisions have been officially explained
in terms of a simple cost effectiveness calculation which made SKYBOLT

*ok
competitive for defense suppression at a cheap enough price, and though

*See above, p. 317.

**This is the explanation offered in retrospect by then Deputvy Assistant
Secretarv Alain Entheven, in How Much is Encugh?, p. 255. His own figures,
however (pp. 258-59), tend to undermine the explanation. The defense
suppression role, ne notes, required an attack on about 200 rarzerts, and he
suggests that could be accomplished by the 400 HOUND DOG missiles scheduled
for alert status or other missiles alreadv programmed. If this is accepted,
it is not apparent whv a force of 1130 SKYBOLT nigsiles would be required
and how such a force could be cost effective, since it would require, by 1961
figures, $1.4 billion in procurement costs bevond the $300 million for
development.
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ia the rall ¢f 1961 McNamara did impose a total develooment cost ceiling
of 5500 million on the project, it is Likelv that by then he had a
politically cesirable sequencing of the bomber issues in mind. It would
be easier to resist the B-70/RS-70 deplovment 1f SKYBOLT -~on which the
future of the 3-32 was thougnht to depend--remained under full development,
and in terms of expense and impact on the strategic program the 3~70 was
seen as the more important issue. '
By the summer of 19262, with the R5-70 battle behind him and the FY 1964
budget cycle beginning, McNamara was ready to terminate the SKYBOLT program,
very much aware of and oprimarily concerned with the complex poiitics which
acttended the guescion within the .S, government., Ailr Force planners
felt that MaNamara could not sustain another major political cenfrontation
so soon aiter the R5-70 not only because of the burdens it would place on
the Administracion's relationships with Congress but also because of the
British commitment. The British had recently extracted diplomatic assurances
about the missile from President Kennedy, and the Air Force could reasonably
calculate that this would conmstrain McNamara's freedom of action on the
*
issue. By keeping the SKYBOLT program within the $500 million development

cost ceiling through rescrictions on the number of test firings, the Ailr

*In January 1962 in a talk about SKYRN.T's technical difficulties
with Bricish Air Minister Julian Amory, Kennedy had learned through Amoty's
emotional response that the British were counting on the program and that
technical difficulties, unless they were absolutely insurmountable, were of
little consequence. Xennedv had reassured Amory that the United 5States
would honor the agreement the two countries had reached, and this :
reassurance had been reported ro the British government. The Air Force
would learn of such an event through close contacts with the Royal
Air Force.
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Force expected to ride through the FY 1964 budget preparation process,
2ven though it was obvious that technical developments would not be
*

achieved within the budget constraint. The State Deparcment followed
the issue also, not onlv because of the diplomatic dimension but also
because those dominating furopean policy in State saw the possible
cancellation of SKYBOLT as one means of forcing the traditionally
independent British into the developing arrangements for European economie
and pelitical integration. McNamara could not ally with Stare’s Europeanists
sgainst SKYBOLT without becoming involved in a policy context extraneous
to his main concerns and holding implications wnich might threaten his

. . *%
solicy of restraint.

McNamara determined to deal with the issue on the most favorable
grounds--that is within the 0SD budget review where SKYBOLT's cost and
technical difficulties, compared with the successful POLARIS and MINUTEMAN
programs,gave him the greatest leverage. 1In late August 1962 Charles J.

and
Hitch, the DoD Comptroller /Harold Brown, the DDRSE, met with McNamara

and together they decided that the SKYBOLT program should be terminated

and excluded from the FY 1964 budget}3 This would force the Air Force and

*Enthovep and Smith note that only 6 of the 28 test flights planned
: for 1962 actually occurred, although spending proceeded at the planned rate.
k3 As it was, SKYBOLT'sbudget at the time provided for less than half of the
= test flights which had been required for the far simpler HOUND DOG which
S:HYS0LT was to replace.

**In the fall of 1962 the State Department was busily developing a
nroposal for a multilateral force of ballistic missiles to be jointly armed
—_ and operated by the members of the Atlantic Alliance--the MLF proposal.

McNamara resisted the idea as a marginal weapon proposal which would add

5 litctle to cthe strategic capability of the alliance and would complicate the

Z. ) problem of operaticnal control (discussed below}. The MLF as an additional

% strategic force component would be a direct violation of the policy of
restraint.
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others who would oppose the decision to attempt to add the program to

the budget in the process of congressional review, a far more difficult
maneuver than the restoration of full funding to an already existing program,
as with the RS-70.

To avoid alerting the British Govermment through the U.S. Air Force
or the Air Force through the British Government before the decision was a
fait accompli, McNamara swore his aides to absolute secrecy. Somewhat later,
to compensate the Alr Force for the loss of a program which had been
scheduled to supply nearly half of their ballistic missiles, and perhaps
hoping to diminish their resistance somewhat, McNamara added 100
MINUTEMAN missiles to the force projected for fiscal year 1968--i.e.,
in the last and least committing vear of the 5-year plan. This increment
was later taken away.

The SKYBOLT decision has been extensively and authoritatively described
in the case study which President Xennedy commissioned Celumbia University
Professor Richard Yeustadt to write?f4 As that document records, McNamara's
plan for SKYBOLT cancellation achieved its purpose and more. Alded by the
distraction of the Cuban missile crisis, McNamara kept the August decision
to cancel the program secretly within OSD budget channels until revelation
was unavoidable., The JCS--and hence the Air Force--learned of it on
5 November when McNamara sent them a draft budget for comment with SKYBOLT
deleted. He secured the President's unofficial concurrence in the decision

2 days later on 7 November, before the JCS could respond and before the
British were informed officially. The President cancelled the progranm

"subject to consultation with the British" on 23 November, after receiving

a 3-1 recommendation from the JCS to continue its development. MMcNamara,

1 1 A UEL




assuming an unusual role for a Secretary of Defense, took control over
subsequent negotiations with the British. Contrary to an explicit
statement of policy from the State Department, he included POLARIS in a
list of options for meeting the U.S. obligation to the British and signaled
to the British Defense Minister, Peter Thorneyeroft, that this was a
possible outcome. Because of the intense British political commitment to
SKYBOLT, this decision produced a crisis in U.$.-British relations which
came to a head when Prime Minister Harold Macmillan and President Kennedy
met at a summit conference at Nassau in December. The conference resulted
in an arrangement whereby the United States, against President Kennedy's
strong inclination, agreed to supply the British Govermnment with FOLARIS
missiles as a substitute for SKYBOLT. This sealed the fate of SKTYBOLT,

As with the B-70 issue, it is virtually impossible that McNamara could
have anticipated this final phase of the SKYBOLT issue in all its implica-
tions or even that he would have attempted to work out his intentions in
such detail. Nonetheless, within the limits of what it is possible to
comprehend in advance, he was quite purposeful throughout the fall of 1962
as he sought to control the issue, and,in the end, he emerged with another
major victory for the policy of restraint. <Cancellation of SKYBOLT
effectively removed the technical basis for expansion of the bomber program,
thereb§ seriously daunting the Air Force's will to secure larger strategic
deplovments. With the British shift to POLARIS, the Air Force lost the
diplomatic connection which just a few months previously had appeared to be
ample protection for a large air-launched missile deployment. Though the

Nassau conference was seen at the time as a debacle, this understanding

was rooted in the context of immediate European policy. Few appreciated
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in the heat of the moment the extent to which the event was an episode

in larger strategic issues, with yet larger stakes attached to them.

Strategic Defense

Though the case for strategic defense had been deeply prejudiced by
avents of the previous decade, there was a moment in 1961 when its
intrinsic appeal found response at high levels of 0SD. Should high
quality defense against thermonuclear attack prove to be technically and
economically possible, it would obviously offer for the conduct of world
political relationships a principle vastly superior to deterrence based on
mutual offensive threat. Though such an accomplishment was not an immediate
or foreseeable prospect, it was not inconceivable that the necessary
technology might evolve with intense effort. There were grounds for
preferring to drive technology in that direction rather than into ever
more sophisticated offense. The core of the missile defense problem was
automatic data processing, and though only dimly perceived at the time, if
at all, that was where the United States held the greatest comparative
advantage and where radical technical advances were impending. There
existed attracfions at a less global and more readily comprehensible level
as well. Even a modestly effective defensive system might help protect
what was emerging as the Achilles heel of the offensive forces--the command
and control svstem. Moreover such a deplovment might strengthen the
influence of the Army within JCS and thus put more of an institutional
brake on the strategic offensive forces. It would also provide a
politically convenient match for an intense Soviet missile defense effort

which loomed on the horizon. For at least some of these reasons, McNamara
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and his civilian advisors in the early fall of 1961 flirted ;ith a
limited deployment of NIKE-7FIS.

The moment was a fleeting one. NIKE-ZEUS technology, flawed and
unstable, could not sustain even a limited deployment decision against
opposition which developed around the President. By the time the technology
had evolved to a more plausible state, resistance to An ABM deployment had
become a centerpiece in McNamara's policy of resisting further increases
in the offensive forces. And despite the limited deployment decision
in 1967, which constituted a significant political defeat for McMNamara,

a serious ABM deployment was. eventually prevented by other means and other
men. There is irony in the denouement, for the ultimate means of constraint--
a formal but limited arms control agreement with the Soviet Union~-if

admitted as a possibility earlier, might have made the entire sequence run

in favor of rathgr than against missile defense. For the moment, however,

the problem is to understand why the events occurred as they did.

The NIKE-ZEUS system, one of the many technical developments
accelerated in reaction to Sputnik, had been budgeted for about $1.2 bil}ion
from fiscal year 1935 through fiscal yvear 1962. From the ocutset, however,
ic had suffered from technical comperition with the offensive missile
programs, and the Eisenhower administration successfully resisted
early commitments to deployment. The system under development was
organized into batteries each containing the following equipment:

1 iiserimination cadar; 6“target track'fadars; 12 missile track radars
and 9§‘interceptor missiles. A major city would be defended by 2
Or more batteries which would be coordinated by a decision center with a

large acquisition radar to detect incoming missiles and allocate them to

TO™SRCRET
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a battery. The Army proposed a deployment of 29 defense centers and
70 batteries “to protect 27 major cities at a 5-year cost of $7.8 billion
. for fiscal years 1963-67.35

Technical analysis in 1961 indicated that until its supply of

a NIKE- battery -

interceptors was exhausted/ZEUS /could defeat up to 14 aarheads per minute
of the type then operational on ATLAS and TITANT, and also those projected
for the firsc 150 MINUﬂQﬂuiand-the first 3Q0_ébLARISmxssi1es. These
early reentry veﬂicles were very blunt and p;esented a8 large radar cross-
section; hence they could be rather easily detected, tracked, and
discriminated from other objects. Designed for the earliest possible
operational deployment of the first generation missiles, they did net take
advantage of progress in weapon design which would allow much sleeker
reentry vehicles with smaller radar cross-sections in the next generation
of U.S. ICBMs and SLBMs. The TITAN. IT reentry vehicle would reorient
itself in flight so as to present to ground-based radar the minimum radar
cross-section, and the POLARIS A-3 would present multiple targets, each
with reduced radar visibili:y.36

Even these rather modest and virtually assured offensive missile
developments were enough to burden NIKE-ZEUS beyond the point of
practicality. The problem had to do with inherent tradé-offs among (1)
the range of target discrimination, (2) the capability and com#lexity of
the radar required, and (3) the area afforded protective coverage. To
reduce the burdens on the radar--the most expensive and technically
demanding of its cémponents--NIKE-ZEUS used the atmosphere to discriminate

incoming warheads from decoys. It was believed that decoys which were

undistinguishable from live warheads down to 200,000 ft (33 n.mi.) could

*These batteries were approximately one-half the size of the batteries

previously mentioned.
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be constructed at around 2% of RV weight and thus could be used in large

numbers. Since ZFNS target detection and assigoment would occur at 200
nautical miles out and would require 20 seconds, the launch of the
interceptor would occur when the warhead reached 120. mile range. Given
the 25-second flight time to the point of intercept, that dictated a range
~of only 20 n. miles and a radius of protected area of only 10 n. miles.
Obviocusly, the presence of rather simple decoys—particularly if dispersed
in space-;would force a high-quality ZEUS defense to waste a large number
of interceptors on decoyé. As an ARPA staff report in the summer of 1961
briefed :2_:he President's Scientific Advisory Committee made apparent,
even the Mark ll_warhead scheduled for the POLARIS A-3 would render NIKE-
ZEUS marginal. A hypothetical TITAN I1 loaded with 20 warheads--all live
to hedge against improvements in radar diseriminatiom--would require 4 ZEUS
batteries to defend a given city against a single attacking missile, an
impractiéality on the face of irt.
The argument for a limited deployment included in the DPM of
September 1961 acknowledged these defects but still saw sufficient
advantage to justify a 12-battery system with 1200 missiles and 6 decision
yvears 1963-68. Such a
centers to protect 6 cities,at a projected cost of $3.6 billion for'fiscal/
system, the memorandum argued, would serve to ﬁatch the surprisingly intense
Soviet ABM effort,* and it would be able to take advantage of errors which
the Soviets were judged likely to make in designing their warheads. Beyond
that,a limited ABM deployment would offer protection against lesser powers,

potential blackmail, and possible accidents, and it would provide a

diversion to an actual attack, judged to be valuable even at a cost exchange -

ratio unfavorable.to the defense.37 "

*See below, pp. 558-63.
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Resistance to the NIKE-ZEUS deployment developed in the process
of preparing the President's review of the FY 1963 executive budget, and
McNamara quickly abandoned the position outlined in the September draft
of the DPM.* As he had argued to the Senate Armed Services Committee
eartier in the year, the technical basis for a decision did not exist.
Tests of a NIKE-ZEUS prototype against ATLAS missiles fired from Vanden-
berg AFB were scheduled at Xwajalein for 1962 and would provide the first

concrete evidence on the effectiveness of the system.38

Even in advance

of those tests, moreover, it was apparent that a number of fundamental
technical changes were imminent. The development of phased array radar--
which steered multiple beams electronically (and virtually instantaneously)
rather than propagating a much smaller number of mechanically rotated beams -~
was well enough in hand to anticipate major improvements in radar performance.
These would include resistance to jamming, greater discrimination, é]imina-
tion of target acquisition delays, and ability to perform multiple func-
tions with a single installation. Phased array radar would remove the

radar restriction on the rate of interception fire. Moreover, the de-
velopers had already conceived of the high acceleration SPRINT missile

which would reduce the flight time of the short-range 1nter6§ptor from 25

to 15 seconds. Both of these developments suggested an early redesign of

NIKE-ZEUS and undermined the rationale for a limited dep]oyment.39 In the

*The NIKE-ZEUS program was reduced to a development effort with some
provision for long lead time items in the October draft of the DPM--a
revision effected in McNamara's own hand. As late as 13 November 1961,

- the Director of the Bureau of the Budget, David Bell, wrote to Kennedy
arguing against McNamara's recommendation for a }imited NIKE-ZEUS deployment,
and Kennedy seems to have toyed with providing $100 million in pre-production
funds before the negative views of Bell and the President's Science Advisory
Committee {PSAC) were made known to him,
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FY 1963 budget, McNamara allocated $235 million for continued development
of NIKE-zEus. O
The Army responded to this position later in 1962 with a new
proposal incorporating both NIKE-ZEUS and the newer technology. It had
very likely sensed McNamara's responsiveness, and at any rate it felt that
a principle was at stake. Since Sputnik, the major strategic programs
had been following a policy of concurrency--starting production for
depioyment well before technical development was completed. Accordingly,
as major technical advances came into sight they were treated as occasions
for retrofit programs rather than delays in_production. Realizing the
organizational and political advantage which such procedures conferred,
the Army pushed to establish concurrent development and produﬁtion for its
program--specifically, phased deployment of 16 NIKE-ZEUS batteries beginning
in 1967 and 10 batteries of a new configuration, labeled NIKE-X, which would
utilize the SPRINT interceptor and phased array radar technology beginning
in 1969, Thereafter, the 16 ZEUS batteries would be retrofitted with SPRINT
and the ZEUS missiles would be redistributed among all 26 batteries. The
projected cost of this hybrid, not including operational costs, was
on the order of $14 billjon.%!
For the 16 battery system, the Army offered a 1imited rationale which
did not require effectiveness against the full weight of Soviet attack.
With Navy support within the JCS, the Army argued that the system would
provide a politically required response to Soviet missile defense
activities and that a limited capability would have direct military utility:
The absence of an anti-ballistic missile capability subjects
the United States to the possibility of significant damage or
public humiliation at the hands of minor powers who acquire a

missile capability. Our recent experiences in the Cuban crisis
stress the relevance of this concern.4?
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The Army lacked the weight, however, to force the issue in 1962,
Missile defense had not become a major public issue, and the forums for
congressional promotion were occupied with Air Force programs.* Within
JCS, the Army had to struggle against Air Force low regard for missile
defense and could not obtain the unanimity required for exercising
strong JCS pressure. The Administration was preoccupied with other
questions, and within 0SD analysis of the missile defense question was
not highly developed. Hence the Army proposal was evaluated in rather
narrow technical terms, and the continuing doubts of the technical
community provided a basis for delaying deployment. Even a small power,
it was pointed out, could defeat the nroposed system simply by exploding
weapons outside and upwind of the protected areas. Absent a fallout
shelter program, which had not been integrated into the plan, the result-
ing fallout could be as lethal as direct blast and thermal effects.
Moreover, very large Soviet warheads tested in 1961-62 burdened the SPRINT
interceptor with some of the same problems that had ruined ZEUS. Thermal

effects of a large yield explosion at high altitudes--say, 10MT at 50,000 ft,

*Senator Strom Thurmond, using intelligence on the Soviet programs,
attempted to force ZEUS deployment in 1963 and did manage to get $196
million voted for that purpose by the Senate Armed Services Committee.

He was defeated on the floor of the Senate by Senator Richard Russell.

There was some resistance to the Test Ban Treaty in 1963 on behalf of the
ABM program. The argument was that further atmospheric testing was required
to learn more about the interference with radar caused by nuclear explosions.
The treaty was nonetheless ratified. Though these tests were obviously yet
to occur in 1962, the underlying condition--that missile defense did not as

. yet have strong public support--was nonetheless apparent.
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or even higher--would be devastating to American cities. If these effects
were to be prevented, even the SPRINT interceptor would have to be com-
mitted when incoming warheads reached altitudes of 150,000 - 200,000 ft.,
and this would render warhead discrimination very precarious. Also, SPRINT
interceptors operating against target clusters at these altitudes might
interfere with each other, and this problem had not yet been analyzed.
Finally, the disruption of radar by high altitude explosions was too serious
to ignore, and this effect threatened even the advanced radar installations
of NIKE-X. The effects, it was estimated, could be mitigated by higher
radar frequencies, by increased numbers of radar, and by their physical
dispersion, but these adjustments would have to be purchased at considerabie
cost--particularly in the burdens placed on the control network. In the face
of these uncertainties, McNamara reoriented the development program in the
FY 1964 budget to focus entirely on the more promising NIKE-X technology
and postponed the larger issues associated with actual dep1oyment.43
It required 4 years before technical development of the NIKE-X system
and political impetus stimulated by the Soviet program forced a change in
this interim posture and brought the question of ABM deployment to the point
of decision, 1In the meantime, McNamara's position on the issue within the
government underwent a great deal of conceptual development as the ABM
question came to be related to the question of restricting the size of
U.S. strategic offensive deployments.
The issue concerned the second strike counterforce doctrine as it
related to force size. As noted above,* McNamara attempted in 1962 to

justify the programmed U.S. forces as being just the right size to capture

*See above, pp. 523-25.
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the available benefits which the doctrine promised--i.e., reduction in
the weight of attack and increase in the credibility of our retaliatory
response-~and to portray recommended increases in offensive forces as an
attempt at a preemptive first strike capability. The question of missile
defense defeated this logic by introducing a clear conception of a damage- -
limiting objective to which offensive forces could realistically claim to
make a significant contribution. If a multibillion dollar effort to reduce
the vulnerability of the United States to attack was to be contemplated,
then by McNamara's own managerial logic, offensive force increases would
have to be allowed to compete with missile defense systems as a potentially
profitable allocation of the marginal investment. Since any attempted attack
on the United States was likely to be less than perfect and vulnerabilities
of the U.S. command and control system would independently require a very
rapid response, the second strike restrictions on the offensive forces would
not be an insurmountable barrier to the damage-limiting missiocn.

McNamara faced this issue systematically. Following completion of a
study on damage limiting by DDRSE in January 1964, he commissioned a series
of studies from the Army, Navy, Air Force, Office of Civil Defense, Weapoms
Systems Evaluation Group, and DDRGE to evaluate the damage-limiting mission.
In a memorandum to these agencies in March, Deputy Secretary Gilpatric posed
two questions: First, for a given investment in damage limiting what was

the "optimum allocation" among the various means of approaching the problem --

- civil defense; ballistic wissile defense; bomber defense; strategic

of fensive forces; and antisubmarine warfare? Second, what was the

expected relationship between the level of investment in damage limitation
44

and the percentage of the U.S. population surviving attack?
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The voluminous studies done uhde is mandate traced these guestions

through a multitude of assumptions about the opposing force structures

and the conditions of attack and response. They demonstrated, of course,
that there were no general answers to the questions which would hold up
across all plausible assumptions, but nonetheless_they created a number of
impressions throughout the Government.

First, the most profitable additional investment in strategic defense
up to about 35 billion dollars would be a faliout shelter program for the
major urban areas. Second, a ba]anced* program, designed to guarantee the
survival of any given percent of the American population above 50% against
a given Soviet attack, would contain all the force elements considered--
fallout shelters, missile defense, strategic offensive forces, antisubmarine
forces, and bomber defense. The suggested level of investment for missf]e
defense and for additional strategic offensive forces was approximately equal

* &
for the second strike scenarios, ranging from $5 billion to $20 billion

*The damage 1imiting studies were structured in economic terms, and the
conception of a balanced program (or as it was generally referred to, “a
balanced investment") was an anplication of the notion of efficient economic
allocation. Thus a balanced program was one so allocated that an additional
dollar spent on any of the component activities--missile defense, offensive,
ASW, etc.--would produce an equal effect on the percentage of the population
surviving attack. The analysis done indicated that the pertinent curves were
relatively flat in the area where the optimum values appeared to be, and
hence that it was not necessary to establish an exact optimum for each pro-
gram. This logic is presented in the summary report on damage limiting.

**When the Soviets were conceded a completed first strike, the utility
of the offensive forces declined, and U.S. declaratory policy did suggest
that the forces ought to be sized against the first strike threat. The damage
limiting studies gave great emphasis, however, to the argument that the mere
presence of U.S. offensive forces would compel an attacker to allocate his
weapons away from urban-industrial targets, a concept labeled "virtual
attrition," and would thus contribute to damage 1imiting even under pure
first strike conditions. Moreover, the realities of operational conditions
made it extremely unlikely that an attack and response would be as neatly
sequenced as the first strike/second strike distinction implied. Since
Soviet strategic forces were being maintained during this period at a
rather low state of readiness and since U.S. forces were reasonably alert
most of the time, the preponderant praobability was that the United States
attack would develop far more rapidly regardless of which side first made
the decision to initiate war. This could not be publicly acknowledged, but
it did affect the balance of judgment within the Government.
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for each, depending on the level of protection sought. Third, the costs
of protecting the U.S. population would increase exponentially with the
level of protection sought. Assuming a U.S, population base of 200 million
people, it was estimated that about 70 willion people or 35 to 40 percent
of the U.S. population could survive a typical Soviet attack--a fixed
second strike--without any additional investment in damage limiting.

Though the estimates varied widely, reflecting a great deal of uncertainty,
an attempt to guarantee the survival of 50% of the population was estimated
to cost about $15 billion, while the high estimates for protecting 90% of
the population exceeded $60 billion. Fourth, as higher criteria of
protection were adopted, the relative cost to the Soviet Union to_offset
the American investment would decrease. Estimates varied, but the DDR&E
summary of the damage limiting studies in September 1964 argued that U.S.
forces designed against the same threat could be offset at increasingly
less relative cost to the Soviets once the U.S. investment went beyond a
$§35 billion program intended to protect about 75% of the population.45

The damage limiting studies created considerable potential for

stimulating expansion of the strategic program. The balanced forces
principle offered the basis for a natural coalition among the 3ervices,
and as long as.assumptions were judiclously stated,the analysis which
emerged from the studies allowed plausible justification for an increment
te the strategic program large enough to accommodate such a coalition.
The summary report suggested, for example, that against the typical Soviet
attack, investment of $35 billion in additional damage-limiting forces

might remove from jeopardy perhaps as many as 80 million American lives.




This 80 million figure represents the difference between the 35 to 40

percent survival rate base figure mentioned above and the 75% survival

rate calculated for a $35 billion program. At less than $100 per life at

risk for 5 years, it seemed conceivable that such an investment might be

attractive to the American public, particularly since it could be plausibly
i argued that the total return in terms of the survival of American society
would be greater than the sum of individual lives saved. The Air Force,

ever the strongest advocate of large strategic forces, was alert to

identify its recommended increases in the ICBM and bomber programs with the

damage limiting objective. analysis, the Air Force argued. "stronglv

supports recent USAF proposals for development and deployment of weapons

systems." Moreover, 'there was little incentive to delav decisions to improve our
Zf: offensive system performance."as The Air Force asserted that damage to the
U.S. population could be held to 15% if both sides accepted counterforce
targeting doctrines and to less than 107 if both sides toock care to avoid

collateral damage. In short, a link was effected between missile defense

f% deployment and further increases in the strategic offensive forces, and it
2 became apparent that one might lead to the other.ay
In resisting the expansionist implications of the damage limiting
i studies, McNamara used the basic propositions which had emerged to make
.; two very convenient, politically useful arguments. First, he insisted that
since a fallout shelter program was generally estimated to be the most
'éf " . profitable increment to the baseline force, that program would have to
é; come first in any damage limiting effort. Since Congress had decimated the

fallout shelter program in 1963 in response to public opinion, this

condition imposed an effective political check on expansion. As long as
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Congress and the public at large would not support the most valuable
component of the damage limiting package, McNamara could hardly be accused
of frustrating a national will for greater protectiom.

Second, McNamara attributed to the Soviet Union the same steadfast
intent to preserve an unquestjionable capability for assured destruction
that he had worked so hard to establish as the prime objective of American
strategy. The United States, he argued, could not seriously pursue a
damage limiting program without thereby degrading the Soviet assured
destruction capability. The Soviets, he contended, were certain to respond
with force increases to restore their deterrent threat, That the Soviets
would benefit from an increasing cost advantage as this interaction
progressed--a fact which he emph;sized with more pessimistic cost ratios
than had appeared in the supporting studies--meant they had to be conceded
the capability to offset the U.S. effort even from their smaller industrial
base. This was the clearest interpretation of the Soviet program to emerge
since the Alr Force version of the late 1950s was belied, and it found rapid
and widespread acceptance within the Government. The argument, which came
as a surprise to those who had conducted the damage limiting studies,
seriously undermined the entire conception of a damage limiting mission.as

As this lin; of argument emerged in 1964 and 1965 it allowed
McNamara to contain the impetus for expansion of the strategic forces

which might have been generated by the damage limiting studies, but it

~left him vulnerable on the missile defense question to the events already

mentioned, which ultimately served to force a Pregidentcial decision.
Weapon designers in the United States were developing an area interceptor

which would diminish the impact of both the fallout shelter argument and
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the various technical objections which had prevented deployment im previocus
years. Moreover, the Soviet Union was beginning a missile defense
deployment which served to turm McNamara's second argument back on itself.
If the Soviets were certain to offset a U.S. damage limiting program, so
must the United States offset theirs. McNamara wa; in a far better positicn
to restrain a U.S5. initiative than to choke off a U.S. response.

testing in mid-1968, was .
The area interceptor, the DM-15-X2 or SPARTAN, to be available for flight/ °

a rejuvenation of NIKE-ZEUS, whose first stage became the second stage of -
the new, enlarged missile. The range of‘the SPARTAN was extended to 300

n.m. from around 55 n.m. and its payload increased from 460 lbs. to 2,900

lbs. The payload increase was for the purpose of accommodating a new

warhea esigned to maximize productioﬁ of hot x-rays;

féhis combination
would allow interception of incoming warheads well above the atmosphere,
where the x-ray emissions would extend for hundreds of miles. 6pon striking
a reentry vehicle, x-rays of sufficient energy would induce seructural
damage as a consequence of intense and rapid surface heating. The area

over which this effect would be lethal would depend, of course, on the
susceptibility of the RV, but against RVs- of contemporary design the lethal
radius of the new warhead was estimated at 10 to 100 n.m. Aéainst warheads
hardened to resist the effect, it was estimated that the lethal radius ..
might be reduced to 5-10 u.m.kg ' i_
Since the atmosphere would protect the earth's surface from high-

altitude x-ray emissions, the new interceptor would not itself jeopardize

the American population, even without a fallout shelter program. With an s




interceptor range of at least 300 n.m., each installation could protect
500,000 square miles of land area; 15 batteries with 700 missiles, it was
estimaced, would provide coverage of the entire United States with
sufficient overlap to allow flexibilicy for allocating the weight of
defensive effort in the midst of an engagement. Thus, by virtue of total
area coverage, a bypass attack--exploding weapons upwind of cities with
terminal defenses~-could be defeated, and through 1its capacity for
concentrating its effort at the moment of attack, the defense would secure
the strategic advantage of having the last move. The lethal radius of the
new warhead would allow large areas to be cleared of threatening objects-—-
up to 4,000 cubic miles for each interceptor against hardened RYs ; up to
4 million cubic miles per interceptor for unprotected RVs . This would
either prevent or destroy any clustering of warheads and decoys intendedA
to saturate a terminal defense. The area defense, its proponents suggested,
could be deployed in the first instanée against attack by smaller powers and
by unsophisticated Soviet weapons. As the threat developed, additional
terminal defenses could be added to upgrade the overall capabilities of
the system.

The development of the area interceptor enabled the Army to define by
1966 a much more viable version of the mixed system it had unsuccessfully
proposed in 1962. The new interceptor, combined with phased ;rray radar
installations and with SPRINT missiles, would provide a reasonably credible

missile defense. Moreover, the damage limiting studies suggested that a

- .bomber defense capability could be integrated into this system at a

significant but not prohibitive marginal cost (51 to $10 billion)

corresponding to damage limiting packages designed for 50% and 90%
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survival respectively. This deployment would still be susceptible to
saturatlion tactics and to radar blackeout effects--to a degree that was a
matter of disagreement in the technicazl community. Nonetheless, it made a
technical claim substantially greater than any of the previous designs,
and it enjoyed commensurately increased techmical support, particularly
wichin DDR&E.50

The ability to offer some marginally plausible answers to technical
objections was important for the political status of the new missile defense
design, but even more so was the awareness by 1965 that the Soviet Union
‘was beginning to deploy a missile defense system based on the same
technology.Sl Soviet missile defense activities had been id;ntified at
Sary Shagan as early as 1955‘:and thereafter U.S. intelligence agencies
had traced the development of a warhead impact area flanked by numercus
radar installations . By 1960 the Soviets had constructed at Sary Shagan
a very large radar, labeled "Hen House," which was assumed without much
question to use phased array techniqugs, and by 1961 the construction of
new launching installations had suggested the advent of a new interceptor.
The series of atmospheric tests which the Soviets had begun ;n September
of 1961 included shots obviously related to an ABM system gnd during that
series, which ran into 1962, the Soviets had tested an exo-atmospheric
x-ray warhead similar in character to the U.S. design though somewhat
lower in frequencym In October 1961 the Soviets had launched
two SS-4 missiles from Kapustin Yar into the Sary Shagan test range and had

attempted an intercept of the second through the interference of am actual

¥y
nuclear explosion caused by the first. The test, repeated am ’

558

S

e’



TOMMSRET

the following year, was more sophisticated than anything that had been
attempted in the U.S. test prggram. fﬁis ample evidence convinced many
American analysts that the traditional Soviet emphasis on defensive
systems would extend to missile defense.

In 1962 the beginning of construction of a large radar imstallation
35 miles southwest of Hoscow--[ébe%ed "Dog House" in the U.S. intelligence
community-~-heralded the beginning of am actual ABM deployment, and in 1963
construction began on thﬁ smaller Triad* radar iﬁstallations along the
previcusly constructed SA-1 air defense ring arcund the city. In 1964
the interceptor for the system was first cbserved a:-a military parade.

In that year also, construction began for operational Hen House radar
installationg.;: Olenegorsk on the Kola peninsula and at Skrunda in Lithuania.
These installations, positioned to observe the corridors through which

iCBHs from the United States and SLBMs from the North Atlamtic would

approach the Moscow»are;{ Qere far enough uprange to avoid self-induced
blackout from the interceptors based around the city.

In addition,_a number of installations associated with é separate
system appeared in the Leningrad area These complexes involved 2 to 5
separacé sites with 5 or 6 launchers and a modest sized radar at each
site. They originally appeared in 1962 as modifications to sites
associated with the GRIFFON missile, an abandoned program for which the
Soviets had claimed both air defense and missile defense capabilities.

By 1963 new sites were being constructed ;round Cherepovets, Liepaja,
and Tallinn in the northwest, ;;d by late 1965 it became apparent that the

system was being deployed both along the frontiers and as a protection of

specific points previously covered by the SA-2 air defense missile—a

*Later referred to by DIA as TRY ADD.
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patterﬁ which, it was estimated, if e:.cteﬁded would ultimately lead to

125 to 175 complexes. éiven the size of its radar, its association

with the SA-2, and details of its positioning, it seemed probable that

the Tallinn system was designed against aircraft flying at médium to high
altitudes—-that it was an area and terminal bomber defense system perhaps
integratéd into the ABM system as the damage limiting studies had

recommended for the United States But the United States had switched

to low-altitude penetration tacticslssged no bomber threat to the Soviet

Union at medium and high altitudes. This made the techaical interpretation -

and the large scale of the deployment seem so dramatically out of proportion

that many observers in the United States concluded the Tallinp system must

have a capability against ballistic missiles as well.
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“Even granting chesé assumptions, the Moscow system was not flawless,

v

A number of corridors through which POLARIS might attack Moscow were not
covered by either Hen House or Dog House radars, anq_given their size and
most plausible technical characteristics it was extremely unlikely
that the Triad radars could handle this threat alonme. The Hen House radars
weré ﬁulnérable to attack from all U.S. systems, and though Dog House was

somewhat protected from MINUTEMAN, it was not protected from POLARIS.
Moreover, if the lethal radius of the GALOSH warhead were reduced to

10 n.m.,the kill probabilities against the.Mark 11/11A would be reduced to
P=0.2 in the Moscow area . Nonetheless, U.S.. analysts
following the Soviet program thought the system appeared to be good enough
to make mandatory the deployment of advanced penetration aids and the
hardening of U.S. warheads against X-rays.

The analysis of the Tallinn system depénded entirely on discretionary
assumptions, and it was difficult to derive a plausible consistent set
which indicatéd a serious missile defense capability. U.S. intelligence
did not have trajectory tracks,—cr.other source
data on the intercepto?--the SA-5. Analysts presumed that it had been
developed at Sary Shagan and that it had been used in the intercept tests,
but they‘had not positively identified the development proéram.chere.

They attributed a-warhead of‘to the SA-5, not

on the basis of any direct evidence but simply on the grounds that the

Soviets had tested such warheads. Except for one ambiguous occasion,
ground

there existed no Elint data from the system's/radar--code named "Square

Pair"--and pictures of it were insufficient even to determine the

mechanisa for propagation of the beam. It was obvious from its size,
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though, that any ser.’;.c:us missile defense capability woula require
taréet acquisition and trackiﬁg data from the Hen House and Dog House
radar; and, while the necessary communications links were imaginable
.(Ehough not observed), it was considered unlikely that the ﬁESHG somputer
'available to the Soviets could handle the load of information processing
for both the Moscow and the Tallinn systems. The gﬁidance system for

the SA-5 was not k.nown; but the best technical guess was a semi-active
homing type which uould.not confer the exo-atmospheric capability
required to attack U.S. ballistic warheads. Despite these puzzles the
presumption of an ABM capability prevailed, and within the leeway which
ambiguity allowed-’,’ia:tfibuted a limited missile defense capability to _
the Tailinn system’ op'erating against the POLARIS Mark 2 warhead. ﬁalso
suggested that if the system carried a 1.2 MT warhead it would be a
sigﬁificant threat against the MINUTEMAN Mark 11 and liA: The majority

of the intelligence community discounted this estimaté —

—_— -

Beyond that, the pace and scale of the 55-11 program madé it apparent
by 1966 that there would be substantial increases in the Soviet offensive
forces. Because the yiel& and accuracy of the $5-11 were well documented
and obviously not sufficient to threaten hardened and dispersed MINUTEMAN
installations, this did not become compelling evidence of a full-scale
Soviet damage limiting effort as very probably would have occurred had
the yield/accuracy combination been more impressive or had more ambiguity
been present. Nonetheless, the intensified offensive activity added to

the impact which the Soviet ABM activity had on the U.5. Government.
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To read Soviet intentions'ﬁas. of course, far more difficult than
to estimate actual technical capability; pertinent, direct evidence ranged
from thin to nonexistent. With very 1ittle help from formal intelligence
sources, American decision-makers were left to their own judgements. Both .
in public and in the classified record McNamara was circumspect on this
question, but according to Assistant to the Secretary Henry Glass, some of
his closest ajdes believed that Soviet doctrinal and organizational
commitment to defense would carry forward, that a very large and perhaps
preponderant part. of the Soviet strategic effort would be devoted to -
missile defense, and that a large-scale, national Soviet ABM deployment
was in its inittal stages.*

By the tfme the planning cycle for the FY 1968 budget commanded
McNamara's attention in 1966--a budget which everyone recognized would obtain
over the first half of a Presidential election year--the question of ABM
deployment had all but moved beyond his control. The JCS had recommended
deployment of an area system plus a 25-city terminal defense. For the

first time since 1959, Congress had appropriated funds for ABM production.

. *One place where these judgments appear to have been recorded was in
a document titled "Inte111gence Assumptions for Planning," first drafted
in July 1964 and revised in June 1965, Prepared (rather reluctantly) at
the CIA at the insistence of 0SD officials, it eventually evolved into the
National Intelligence Projections for Planning (NIPP) series. The June
1965 revision addressed the question of what a large Soviet ABM deployment
would look 1ike if it were to be undertaken. The projection envisaged a
Soviet defense of 30 urban areas containing 135 cities, 25% of the
population, and 50% of industry. Assuming the Soviets would design aga1nst
an attack of upward of 4,000 warheads and that they would attempt to
achieve an overall kill probability of .75, the analysts projected a
deployment of 9,000 launchers.
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Moreover, the Chinese Communists had tested a nuclear-armed IRBM. The
system contractors were arquing that further development without the
experience of deployment would not be fruitful. ODDR&E had swung in favor

of deploying the area interceptor as an initial step, and the Office of

the Assistant Secretary for Systems Analysis, though loyal to the Secretary,
harbored sentiment in that direction. In the technical community, only

the President's Scientific Advisory Committee was solidly opposed.

Above all, President Johnson, beqinning torbe enmeshed in the frustra-
tions of Vietnam and not yet understanding the nature of the domestic poli-
tical reaction, worried much about what he called "the right wing." Johnson
vividly remembered the days of the missile gap, and he did not }elish the
thought of an ABM gap plaguing his reelection campaign.53 McNamara had be-
come isolated on the missile defense gquestion and was under severe pressure.

In appealing to the President in January 1967t McNamara rested his
argument on the anticipated Soviet reaction to an American missile defense

deployment.54

He projected that in the normal course of events the Soviet
offensive forces by mid-1976 would have 249-276 S$S-9s, 500-950 SS-11s, and
307-399 SLBMs. The Soviet missile defense, he estimated, would contain
800-3,250 aey interceptors and 0-1,500 terminal interceptors {his reading

of the SA-5). Against this force, he conceded, a balanced U.S. damage limit-
ing program would have considerable utility; as summarized in Table 2 {p.566),

@ heavy defensive deployment might save 90 million lives against a Soviet

first strike. The Soviets, however, could easily offset the indicated gain

*This important memorandum went through several drafts and was
rewritten in Secretary McNamara's ofice because the Office of the Assistant
Secretary for Systems Analysis and the Director of Defense Research and
Engineering could not agree on a draft.




{Table 2) either bv expanding the 55-9/55-11 force or by deploving a new
large ICBM with or without independently targeted warheads; and they could
drive expected U.S. fatalities up to a minimum of 90 million while enjoying
a relative cost advantage. Under such circumstances, McNamara concluded
that an ABM deployment against the Soviets would be futile. As he stated

in the critical passage of his memorandum to the President: -

It is the virtual certainty that the Soviets will act to
maintain thelr deterrent which casts such grave doubts on

the advisability of our deploying the NIKE-X svstem rfor the
protection of our cities, In all probability, all we would
accomplish would be to increase greatlv both their defense
expenditures and ours without anv gain.in real securitv to
either side. /Emphasis in the originall”

Against the Chinese, McNamara argued, the United States did not need

T35 anything as extensive as the NIKE-X system, nor did the U.S. need any
deployment at all at that time. The Chinese were not yet deploying an
g ICBM, and the lead time for a threatening Chinese force would be greater
1i: than that required to deploy a United States defense against it.56

The recommendation which MecNamara carried to the President flowed

very naturally from the logic of his argument, but politically it was bold

=4 to the point of desperation. He urged the President to authorize him and
the Secretary of State "to initiate negotiations with the Soviet Union
= designed, through formal or informal agreement, to limit the deployment of

Al anti-ballistic missile systems.'" He urged further that the development

t

of NIKE-X be "pursued with undiminished vigor," but that the decisicn on

*

deployment of the system be delayed until the outcome of diplomatic initiatives?7

*McNamara also recommended that $375 million be included in the FY 1968
budget '"to provide for such actions as may be required at that time--for example,
the production of NIKE-X for the defense of offensive weapons systems.'" This
quietly introduced a theme that became important under the Nixon administration
and was for McNamara a second tier of resistance to the ABM system in a damage
limiting context. The technical reality was, however, that the NIKE-X system
had been designed for population defense, that a system designed for defense
of the offensive forces would look very different, and that such a design did
not exist. 565
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0SD Analvsis of Expected Results of War as Affected By a Balanced
U.S. ABM Deployment and Soviet Reactions--as of January 1967

U.S. Damage Limiting Package Agaipnst a Constant Soviet Program

(Millioms)
USSR 1lst Strike o US lst Strike
US Dead '~ USSR Dead US Dead USSR Dead
1) US Force Already
Programmed 120 120+ 100 70
2) Posture A - Area Defanse of .
CONUS plus point gefemse 4 120+ 30 70

of 25 ©.S. Cities

.3) Posture B ~ Area Defense of
CONUS pPlus point defense 30 120+ 20 70
of 50 U.S. Citiles

U.S. Damage Limiting Package Against Soviet Forces Augmented to the Point of
Equal Marginal Cost of Offset

(Millions) _
USSR lst Strike US. 1st Strike
1S Dead USSR. Dead 1S, Dead USSR, Dead
1) US, Force Already
' Programmed ‘ 120 120+ 100 70

2) Posture A - Area Defense of
CONUS plus point defense 120 120+ 90 70
of 25 U.S. Cities

3) Posture B - Area Defense of

CONUS plus point defense 120 120+ 90 70
of 50 U.S. Ciciles

Source: Memorandum for the President, 17 January 1967, pp. 19-20.
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o Some high level diplomatic contacts with the Soviet leaders had raised the
e possibility of limits on cffensive missile deployments and a ban of ABM

& deployment altogether, but the Soviet leaders had not given any encourage-

wd T
ALt

ment beyond a general expression of interest. They had indicated rather

eRL L
4 “"'\l

clearly that the question would give them grave political difficulties.

4
f{ Nonetheless, McNamara was no doubt bolstered by a conviction that the logic -
E: of the situation must have impressed itself upon the Soviet leaders.

It is difficult to know in detail what transpired between Johnson and
McNamara as the question of NIKE-X deployment came to a head in the early
weeks of 1967; the high politics of the problem cannot be found in the
archival record, and human memories are fallible. TIt appears, though,

that McNamara was attempting to persuade the President to adopt a posture

of forbearance, negotiation, and limited agreement with the Soviet Unien
which he could carry, if necessary, into the election campaign in 1968.

5; To the Soviets, the withholding of the deployment decision under peolitical
pressure would be a symbol of good faith, and McNamara probably assumed--
or hoped--that the Soviets would understand the strong tendencies for
expansion of the American forces against which he had waged such a long
struggle. The case to be made to the American public was the futility

of additional strategic deployments and the need for some form of mutual

: security agreement to prevent them. McNamara rather clearly understood
&2
i this to require a major, difficult, and transcendently important exercise
2

g in public education, and the impending election campaign must have seemed

1

to him an oppertunity te try to accomplish it.




For the President such an appeal would be very strong medicine indeed.
Johnson would have expected such a strategic policy to be a debit to his
pelitical standing, not an asset, and he had debits enough already.

Even though he appears to have been flexible enough to imagine reaching a
fundamental compromise with the Soviets on nuclear weapons while engaging
in the battle by proxy in Indochina he could not see himself standing

before the American electorate in such a posture. There were far too many

openings for domestic opponents, far too many opportunities for subtle

doublecross by the Soviets, to allow an inherently suspicious pelitician
‘&f to rally to such a grand cause with unhedged commitment.
?ﬂ' In the event, Johnson did act to limit his liability, and in so doing

he dramatically increased McNamara's., He authorized the approach to the

Soviet Union as requested, but he imposed a 6-month deadline.58 If the
Soviets did not respond affirmatively by mid-1967, the President decided,
then NIKE-X deployment would proceed.* This doomed McNamara's positien,
since it was almost impossible that either goverument could be prepared

for an agreement of such inherent complexity in such a short pericd of time.
The possibility that the Soviet leaders would reach an acceptable summary

agreement in 6 months with details to be negotiated later was a gamble

?ﬁ against very long odds.
The direct discussion with the Soviet leadership took place in a

setting which reflected how long the odds actually were, The occasion was

*In his message to Congress subwmitting the FY 1968 budget, Johnson
adopted the recommendations from McNamara's memorandum entirely, including
the phrase suggesting a possible deployment to protect MINUTEMAN
installations. See Annual Budget Message to the Congress, Fiscal Year 1968,
24 January 1967 in Public Papers of the President of the United States,
1967: 1, 48.
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the summit conference or 23-25 June 1967 precariously arranged at
Glassboro, N.J., as an excursion from Soviet Premier Kosygin's visit to
the United Nations. ©President Johnsen and McNamara raised the topic while
sitting next to Kosygin at lunch amidst the background distractions (and
potential overhearing) of waiters serving the meal.59 Kosygin did not
accept McNamara's argument, and later in London he puzzled in public as -
to why anyone could be against weapons designed to-defend populations and
capable of doing only that. Though there are hints that more discreet
channels from Moscow were less discouraging, Johnson's deadline ran out
with no serious prospect for an agreement of any form.

Shortly after the Glassboro conference, Johnson decided to proceed
with an ABM deployment; but reflecting his primary concern with his political
posture, that was all he decided. He delegated the details of the
deployment to McNamara, and that left scope for some further resistance
to the full implications of the decision. Throughout the summer of 1967
McNamara directed intensive staff work designed to structure the deployment
in such a way as to minimize the possibility that it would lead to an
extensive damage limiting effort. As a logical matter, that purpose would
best be accomplished by deploying the system to defend ICBM installations
rather than cities since such a deployment could be exclusively related to
assurad destruction. A technical design for such a system simply did not

*
exist, however, and 0SD analysts cculd not produce it. As a substitute,

*The Office of the Assistant Secretary for Systems Analysis did discuss
- the application of SPRINT. missiles and their missile site radar to a defense
 .of MINUTEMAN bases. This interceptor/radar combination had not been designed
for this purpose, however, and was far too expensive to be usefully applied. .
The altitude of intercept, for example, which had been chosen to protect
vulnerable cities was too high for economic protection of hardened missile
silos. In general, the missile site defense problem was sufficiently different
to require an entirely new design effort beginning with the major components-—-
the interceptor and the radar.
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they developed the argument that a system of SPARTAN area interceptors,
with SPRINT applied to defend the critical radar installations, would
provide sufficient protection against the anticipated Chinese threat to
restore whatever political leverage might be lost as a result of China's
strategic program. The logic was that by denying the Chinese the ability
to attack or retaliate against the United States, the U.5. strategic
deterrent would include protection of the interests of Asian allies.60
Given the very active support of the North Vietnamese bv the Chinese
even in the absence of a nuclear threat against the United States, the
argument was hardly a powerful justification for an ABM deployment, but

it did offer a restricted rationale which could not be readily accommo-
dated to a larger deployment against the Soviet Union.

McNamara announced the limited (12 sites) missile defense deployment
labeled the SENTINEL system in a widely noted speech to editors and
publishers of United Press International on 18 September 1967. The major
portion of the speech rehearsed his arguments against missile defense in
general, and the limited deployment with its special rationale was
revealed as a deliberately paradoxical conclusion. To those who could
read behind the text, it was obvious that McNamara had complied minimally
with a distasteful political directive and that he considered the decision

61
to be a significant defeat for his policy.
Quantity and Quality of the Offensive Missile Forces

As the 5-year force projections were set forth in the fall of 1961,
initiating the evolution of deliberate constraints on the strategic forces,

it was already apparent that major qualitative improvements were impending




in the ballistic missile programs* and that the technical upgrading of

force components would have contrary effects on overall force size

restrictions. The impending improvements were driven not only by the -
appeal of successful technology, but even more by recognition that major
technical deficiencies in the early programs had to be overcome if the
United States was to maintain ballistic missiles as a prime element of its
deterrent forces. McNamara supported and encouraged qualitative improve-
ment because he wanted to remove obviously debilitating deficiencies and

use such improvements as leverage for imposing constraints on force size.
Although he succeeded in the latter intent, he subverted his larger

purpose, for the qualitative improvements he promoted had fully as

dramatic an effect on offensive capability as would have the increases in
force size he was resisting.

An obvious need in 1961 for qualitative improvements derived from

the consequences of accelerating the missile programs in reaction to
Sputnik. In the post-Sputnik period, the managers of the major missile
programs--particularly the special offices developing MINUTEMAN and POLARIC--
understood themselves to be in a race to achieve operational capability
before the Soviets could do so with comparable systems. They accepted,
therefore, major design compromises in order to advance the deployment

date of operational systems, The POLARIS A-1 went into production with a
range of only 1200 n. miles, 300 n..ﬁiles less than the design tafget, and the
A-2 provided only 1500 n. miles. With development and production running

concurrently under an accelerated production schedule, the first 18 -

*For earlier developments in the missile programs, see above
Chapters V and IX.
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submarines were equipped with 1 of these 2 models, and that required a
retrofit program when the 2500 n. mile A-3 was finally developed.

Similarly, the first model of MINUTEMAN I-~-the LGM-30A—had a range of

4’900 n. mile

as compared with 1958 design specifications of 5500 n. mile

for Wing I of the MINUTEMAN force required early replacement.

Qualitative improvements in the deployed forces were more powerfully
stimulated by the vulnerability factor. The necessity of having minimally
vuloerable deterrent forces, the strongest argument of the strategic"
analysis, assumed gréat importance in the attempt to control strategic
operaticns. This worked against the early ATLAS and TITAN. programs, both
of which were highly vulnerable to attack. TheATLAS Ds and Fs and the
TITAN I programs all utilized cyrogenic propellants (RP-1 and liquid
oxygen) which required that the fuel be held at very low temperatures and
loaded into the missile just prior to launching. This cumbersome process
required at least 15 minutes; given tactical warning times it might be a8
dangerously slow reaction time. ATLAS D had no protection during this
process and ATLAS E very little (25 psi). TITAN I remained in its

150-200 psi silo during the fueling operation but had to be raised to the

*The MINUTEMAN I and pgoLARIS A-l had even more severe defects which
were not appreciated until much later. The internal wiring of both
missiles rendered them vulnerable to electromagnetic pulse effects at
ranges in excess of 1000 miles. There was a defect in the POLARIS
warhead which degraded its reliability very seriously under operational’
use. These defects when discovered required major retrofit programs, but
there is no evidence that they resulted from the furious rush for
operational deployment. They probably would have occurred even if the
ilssile deployments had been under a more leisurely schedule.
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surface for firing. Beyond that, ATLAS D and TITAN I had radio inertial
guidance systems and thus depended on a vulnerable data link. ATLAS F
which had all-inertial guidance and a capacity for prolonged fuel storage .
and which was deployed in a 150-200 psi silo had solved scme of these
problems. Since it still utilized the same cyrogenic fuel, however, it
required such elaborate support that the missile was expensive to maintain
on alert-—about $1 million per missile per year as opposed to about
$100,000 for MINUTEMAN. The firmly established principle that deterrent
forces must be invulnerable dictated early retirement of all of these
systems--a total of 177 operational 1'nissiles.*63
Technical upgrading of the first generation missile force to remove

the early deficiencies and to reduce vulnerability was already included in
President Kennedy's special budget message on defense in March 1961, and
thereafter it was a continuing and largely uncontroversial process with
at least three distinguishable stages. First, advanced models of the
original MINUTEMAN, POLARIS , and TITAN were programmed as soon as possible
into slots already authorized for the early models. Second, the vulnerable
and expensive systems using cyrogenic fuel--all models of ATLAS and TITAN
I --were rapidly removed from service as scon as the operational inventories
of MINUTEMAN and POLARIS reached significant numbers. Third, as
evolutionary development of the original design stabilized in the
MINUTEMAN IL (LGM-30-F) and the POLARIS A-3 and as the authorized

- strategic deployment program was cowmpleted, production of the advanced

models continued and the early models were gradually replaced. Details

*The peak operational deployments were as follows: ATLAS D, 24;
ATLAS E, 27, Atlas F, 72; TITAN I, 54.
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(p.575)>
of this process are presented in Table 3/ which summarizes the major

technical improvements made through the sequence of model changes, and
(p.576) .

in Table &/ which traces the first generation model changes in the
operational forces.64

This process of technical adjustment of the first generation deploy-
ment, though it brought significant improvements in offensive capability,
was not a major issue of high-level policy. The improvements in the
operational forces all helped serve policy aspirations which were present
and reasonably well formulated in the original strategic force programming.
As compared with the original models, the MINUTEMAN 11, the Polaris A-3,
and the TITAN II provided greater ability to sustain alert operations gnder
attack, greater flexibility to respond to the command channels, accuracy
improvements useful in attacking a large number of interesting (but soft)

military targets on second strike, and somewhat lessened vulnerability to

missile defense. Though these changes served to establish the process

*The notion of a technical generation of missiles is loose and
troublesome. Four generations are usually identified in the Soviet pro-
gram--respectively the S5-6; the $8-7 and 8; the $5-9, 10, 11, 13; and the
5s5-16, 17, 18, 19. The differences among the first three, however,
are not as great as between the successive models of what is here identified
as the first generation of American programs. Nor were the early models of
the fourth Soviet generation as advanced as the MINUTEMAN 111 (LGM-30G)
and the POSEIDON (C-3). Rather than attempt to impose a consistent but
arbitrarily imposed definition, it seems better to let the meaning of the
concept change to reflect what we know about the separate programs of the
two countries. We count the LGM-30-A to F; the POLARIS A-l to A-3, and
even TITAN 1 and TITAN II as first generation to reflect the fact that
the same basic designs were undergoing evolutionary development. By
contrast, we acknowledge that four generations have been distinguished
in the Soviet program because it has been important for intelligence
purposes to emphasize technical distinctions.







U.S. Strategic Missile Launcher Inventory by Technical Model and Year
‘ As of 30 June

Table 4

1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972

ATLAS
D 5 27 217 18 - - - - - - - - -
E - 1 27 27 27 - - - - - - - _
F - - 3 72 68 - - - - - - - -
Subtocal 5 28 57 126 113 - s - - - - - - -
TITAN 1 - - 21 54 54 - - - - - - - -
1T - - - 11 54 54 5S4 54 54 54 54 54 54
Subtotal - - 21 67 108 S4 54 54 5S4 S4 54 54 54
MINUTEMAN
T - - - 160 600 800 800 660 570 500 440 340 240 .
11 - - - - - - 80 300 394 494 494 494 494 0
I11 - - - - - - - - - - 10 110 210 " .
In Modifica-
tion - - - - - - - 40 36 6 56 56 56
Subtotal - - - 160 600 800 880 1,000 1,000 1,000 1,000 1,000 1,000
POLARILS
Al - 6dh 80 80 80 BO 64 16 - - - - -
A2 - - 16 64 176 208 208 208 208 128 128 128 128
Ad - - - - - 176 256 400 448 528 528 480 168
Subtotal - 64 96 144 256 464 528 624 656 656 656 608 496
FOSETDON :
C 3 - - - - - - - - - e - 48 160 ,
Grand Total 5 92 174 497 1077 1318 1462 1678 1710 1710 1710 1710 1710

Sources:

OASD Comptroller, 1 .Jun 78;

U,j. NaviE SP~12: 31 Mar 80
% e




of "force modernization"” as routine business, they did not themselves

contradict the policy of constraint. In fact, since the ATLAS and TITAN

I deployments were not replaced, the process reduced force levels slightly.
Still a third stimulus to qualitative changes in the offensive missile

forces carried far more serious implications. As previously noted, the .

analysis of NIKE-ZEUS made it clear that even in 1961 first generation

reentry vehicles of the American force would be vulnerable to missile

defense systems. A PSAC analysis in 1961 suggested that given Soviet

missile defense activity, penetration by then-current U.S. RV designs could

not be sufficiently assured for the period 1963—66.65

Studies of a number of
principles for reducing vulnerability to missile defense were already
underway, notably the use of multiple warheads and reduced radar cross-
sections. This combination ultimately led to a new technical generation
and seriously undermined the policy of restraint.6

As weapon designers began to face the problem of ABM penetration in
1962 it became apparent that warheads would have to be well separated from
the third--stage rocket booster (which could be readily observed on radar)
and that decoys used to saturate and confuse a defense system would have
to be placed on trajectories also well separated from each other and from

*
real RVs . These considerations led a number of weapon designers in 1962

and 1963 to develop design concepts of a post-boost propulsion and guidance

*Ted Greenwood,who traces the development of MIRV technology in detail
in his book Making The MIRV: A Study of Defense Decision Making (Cambridge:

' Ballinger, 1975), identifies five apparently independent inventors of a
maneuvering post-boost control system capable of delivering multiple RVs
to separate targets (pp. 27ff.). Four of the five he mentions had some
variant of the ABM problem in mind in working out their technical
conceptions.




platform to fut multiple RVS and/or decoys on separated, deliberately
selected trajectories. As these design concepts evolved and were related
to enlarged booster designs which would provide greater payload, it
became apparent that the resulting systems(labeled MIRV for multiple,
independently targetable reentry vehicles) would not only provide a means
of overcoming missile defense but would also permit very efficient
increases in target coverage. If a booster with a maneuvering post-boost
platform was going to be necessary to attack even a single target, then
muitiple warheads capable of separate, predefined trajectories would allow
additional targets to be attacked at very low marginal cost, Substituting
live warheads for decoys would hedge against improvements in target |
discrimination by the opponent's defense while extending offensive target
coverage.67

For these reasons, the MIRV concept appeared compelling to the weapon
designers and systems analysts, but it was far less so to the two Services
immediately involved--the Air Force and the Navy. The Air Force, deeply
engaged in its argument for a larger strategic program, was primarily
concerned with modernization of the bomber force and secondarily with
expansion of the authorized missile deployment. It recognized that MIRY
would compete with both objectives. Moreover, the multiple warhead concept

ran against a strong preference in the Air Force for large yield weapons,

*0Obviously for a given payload volume and weight, division into a =
number of separate warhead packages would mean lower yields for these .
packages than could be achieved if the entire payload was devoted to a
single warhead. The Air Force had a development program--the Mark 12—
to replace the Mark 11 RV of the early MINUTEMAN models, and by 1963
two versions had been defined. The Mark 12 heavy was projected as a
single warhead B | e Mark 12 light was envisaged as a MIRV
with 3 warheads (Greenwood, pp. 4-5.)
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a preference deeply rooted in its operational experience. In World War II
the effectivéness of strategic bombardment had been seriously degraded by
two related factors: First, the essential elements of industrial targets
were more resistant to damage than had been supposed, and second, accuracies
of delivery under combat conditions were far less than those calculated
on the basis of training exercises. The enormous energy'bf nuclear
explosions in the ;egaton range of yields covered both of these dimensions,
and the Air Force, more sensitive than others to the difficulties of
operating modern weapons under the pressure of combat, was intent on
securing this advantage.*6

For its part the Navy resisted MIRV because it entailed diverting yet
more resources to the POLARIS program and away from the surface fleet. This
was deeply felf and constituted a serious barrier, but there was no
resistance beyond that. Because of their virtually exclusive focus on the
assured destruction mission, Navy strategic planmers were not as concerned
as the Air Force with high accuracy/yield combinations and were amenable

ok C
to the MIRV concept itself. When by 1965 the Livermore Laboratory

*By 1972 the circular error probable (CEP) was well established as
the standard meagsure of accuracy. By definition, value of this parameter
gives the radius of a circle around the aiming point within which a bomb
or warhead is expected to fall with probability, p = .5. This concept pre-
supposes that errors are réndomly determined and fit a normal distribution.
Data from combat experience with aircraft, however, tend to be bi-modal with
one mode tightly clustered around the target and a second rather widely
dispersed--suggesting the presence of some systematic set of determinants.
There were no comparable data for missile systems, but missile test data did
suggest that some biased sources of accuracy errors were operating. Thus,
the Air Force was reluctant to accept the implication of the standard
formula for probability of damage against a given target - that accuracy is
more important than yield.

**40KT with a .5 n. mile CEP was completely adequate for imposing general
dagage on rities, all the basic retaliatory threat or its actual execution
required. [he Air Force comcern with accuracy and yield derived from its
commitment to achieve direct effects on military capability and thus the
destruction of hard targets such as enemy missile iunstallations and heavy

1ndustrial‘machinery. 79
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had developed a very small weapon design in thﬁrange, the

Navy adopted that warhead with ; small reentry vehicle (labeled the
Mark 3) in its developing plans for the POSEIDON missile. It appeared

*
to be the best available hedge against ABM defenses and had the additional

benefit of being separate and distinguishable from the Air Force program.69

The qualitative upgrading of the strategic forces came into clearest
focus in the fall of 1964 when preparation of the FY 1966 budget created
the occasion for relating this process to the basic question of force size.
There were a number of strands to the problem. First, as already discussed,
the Soviet ABM program seemed to compel some adjustments to reduce the .
apparent vulnerability of the U.S. offensive warheads. Second, by
summer of 1964 the major development program for an advanced RV--the Air
Force Mark 12 program—-had experienced such delay that it could no longer -
be programmed as the warhead for the MINUTEMAN II; the initially deployed
models of HiNUTEMAN II therefore would have to carry the theoretically
vulnerable Mark 11 and llA. Under impetus from DDR&E, the Mark 12 program

was reoriented; it was mated with an enlarged version of MINUTEMAN (ultimately

the LGM-30G or MINUTEMAN TIII) which would allow full realization of the 3-

*K
warhead MIRV originally projected as the Mark 12 light. Th-

*The small warhead was recommended by the PEN-X study, conducted by the
Institute for Defense Analyses in August 1965,as the highest confiden