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Titles U.S. Strategic Doctrine and the Developm.nt of Cor~mm’d and

Control System..
Dates 1975
Institutions Oxford University. England
Degrees Bachelor of Philosophy in International Relations

In Jannary 1 9’p4 • Secretary or 1~efenss James R • Schlesinger
confirmed that the American Administration intended to insure that

• the U.S. strategic nuclear toross were capable of conducting limited
and highly disorminatery attacks in the event of a aa3or war. In• subseq uent statements , Secretary Schlesinger further indicated that
the most important technical esnstraint in providing for such tlex-~ibility in the employment of stra tegic nuclear forces was their
a octat.d command and control sy.tcea.

This study identifies and discusses the broad oat.gori.s of
command and control runotions which are generally considered to b.
necessary for the implementation of a highly selective nuclear
strategy. The se include tactical warning, attack assessment , and
the specific direction of particular elements of the strategic
nuclear farces • Then , the command and control system.. capable , to
some extent , of performing these functions are idsnt 1 t’i.d and dis-
cussed, with particular refere nce to the ration ales ~8aich underlay
the original decisions for their r spective development. Inol udsd
in this discus*ion are the various early warning systems~~the
Strategi c Air Command Command and Control System (SACCS) • the Cc.-
sand Data Buffer Syatsm.~ the several Fleet Ballistic Missile (FBII )
communication systems, and the components of the Natio nal Military
Command System (NM CS) .

This study concludes that th. present gSneTatiofl of stra tegic
- .. co~ eand and control systems were not , for the moat part , original]..y

designed to meet the requirement s for th. implementation of a
highly selective nuclear strategy . Nevertheless , th. technical
cha racteri stics which were ultim~ S~ - inoorporated into the.. systems
endowed them with many of the command and control capabilities
specifically associated witk~ ~~~h a mtrateg~ . Cuurent Air Force ,
Navy and Defense Department programs indicate considerabl e emp~~~ s
is now being placed on enlm ncing the se capabilities as well as
developing new systems , such as the Adim.nc.d Airborne Conma.nd Post .
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A r;ote on Sources

Since it directly affects the manner and the extont to

which the U.S. would be able to manage the operations of its

strategic nuclear forces in the event of a major crisis or war,

• command and control is perhaps one of the most sensitive subjects

• related to the current U.S. military force structure. Indeed

much of the information pertaining to the characteristics and

c~~abilities of the U.S. strategic command and control systems

has been highly classified by the Department of Defense. This

study is, however, restricted to a discussion of the unclassified

aspects of the subject, and, to this extent , must be considered

somewhat inherently limited in its approach .

This limitation should not be considered as an insurmountable

barrier to reasonably detailed and comprehensive understanding

of the issues related to command and control. une of the charact—

eristics of the An~erican social system is the amount of information

regarding ostensibly sensitive military subjects ~-ihich is in fact

available in the so—called “open literature t t . Such information

is found in the forL~ of newspaper articles , re~ort~ in scienti-

fic and military journals, and official government documents hich

have been released to the public. The perusal of such literature

often yields a fairly co:rreher~sive, if not co-;:’~lete , appreciation

of the issues involved with certain classified subjects.

The information and arguments ;-reser.ted in this study have

been derived primarily from such unclassified material. ~o

classified re;-orts or documents were used in the writing of this

study. 
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This study also benefitted from the information and insight

-~rovided in a series of 26 interviews with past and present Air

Force , Army , I avy and Defense Department officials which were per—

sonally conducted by the author. At the outset of each interview ,

the author explicitly informed each interviewee that the study

being conducted was strictly unclassified , that the information

was intended for inclusion in an academic thesis , and that the

author did no~ wish to ~eceive or discuss classified information.

To the best of the author ’s knowled~e, the interviewees did not

divulge any classified information. Several interviewees

specifically requested that their names not be identified in the

text of this study. For the sake of uniformity and fairness to

all of the individuals who contributed so kindly to this research

effort , none of the names of the interviewees are included in

this study. At several points in this study references are made

to narticular interviews as the source of certain information.

in such cases the relevant footnote will indicate the number the

a~itnor has assigned to the interview in which that information

was obtained. The author is willing to discuss an~’ comments

or questions regarding the validity or authenticity of any in—

formation referenced in this manner .

Finally , it should be noted that the author is an American

officer , still on active duty with the U.S. Air Force , and has

held both ~ecret and Top ~ecret security clearances. However ,

at no time during his service in the Air Force h~s he had an

~ssi~-nient or received any training which involved access to

or use of any classified information rec-arding the issues dis—

cussed in this study. Furthermore , the views ex ;reosed in this

study are strictly the author’s own and should not be construed

- 
--- ~~

— _ _



pPr. 
! • ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

as necessarily representing the official policy of the U.S.

Air Force or the U.S.Government .



~~~~
• - - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~~ --~~ -—-~--~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

TABLE OF CONTENTS

Acknowledgements i

~ Note on Sources iii

IJ~~ J utJCTION I

CHA PTER ONE. Strategic Nuclear Doctrine :
The Trend Toward Increased Flexibility 10

The r-Iassive Retaliation Doctrine 10

The Selective Response Doctrine 14

The Schlesinger Strategy 26

CE~P~2 TWO. Command and Control and
Nuclear Strategy 30

Definition and Eistory 30

The Irn~ act of Nuclear ‘Jeapons Technology 34

Command and Control Requirements for
~assive Retaliat ion 38

Command and Control Requirements for
• a Selective Response 39

Summary 44

C:~ l~~ R ~.LREE . Tactical ~‘.‘arnin~ Systems
and Attack ~ssessment 46

Setting the Stage : The Precedent of SAGE 46

The Ballistic Eisoile Early Warning System 53
The Early Warning Satellite System 56

Over-the—Horizon Radar 60

Wa r::in~ of Sea Launched Ballistic rusoiles 63

The ::0R.AD Command and Control Gystem 66

S;rategic Doctrine and the Early Warning
Systems 67

~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



‘ ‘~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

—
~ ~~~~~~~~~ 

-

The Early Warning Systems and the Attack
f~~ essment Function 70

The Air Force ~ttach Assessment i- rogrnmme 74

C~~i—T~~ F3UE. Controllin~: the Strategic NuclearForces 30

The SAC Command and Control System 80

SACCS and Strategic Fle::~bility 35

The Survivability Issue : Comman l Posts 89

The Survivability Issue : Coremuni~ations 97
Petargetting Flexibility : The Command Data
~~~~~ system 101

Naval Strategic Command and Control Systems 106

c:-~:-~2E~ VE. Tying the Systems Together :
The NNCS and 1•’JWNCCS 112

The Problem of System Incoanatability 112

The Fartrid~e Committee 115

The National Nilitary Command System 117

The ,,orld—Wide I-:ilitary Command and Control
S~etem 122

The Survivability Issue : flevisited 127

The hi n imum Essential Emergency Communications
System 129

The ~.dvanced Airborne Command Post 1~ 2

CONCLUSIO~~ 138

~~ ~I~ -~LS~~1Y L~~ ACRON YMS ~$ D  ABBREVIATIONS

BiLLi~SR~~HY

- ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ 
____



V ~ - - ~~~ ‘r~~~3 -. 
~~~~~~~~~

I

I! TRODU ~ T 1CN

In January 1 .7/4, the American Secret-iry of Defense ,

Er. J -~m~ s R.Schlesinc~er , announced to a meetinr of the Overseas

~,riters Club in W:-&shinrton that the United 3tat’~s had be~ un

-

• re ter~ettin~ some of its str nte~-ic missiles so that they could

strike at Soviet military installations as well as Soviet cities.

So~ ewhat surprisingly perhnps , Secretary Schlesiic-er ’s announce—

m~ m~ does not appear to h - -~ve ~i d e  en immediate in -act on the

~cnerzl ~ublic. The ~-ew York Tin~~’s coverar~e of the story ,

for ex~i n l e , was foun d onl y on pac~e six of its January 1~1

eJition .1 Eowever , as the chan~ e,in U.S. strateTic nuclear

;ioctrine which Secretary 3chlesin~ er ’s remarks h~ 1 re orte’l

‘-:~ n further defined and ex~ 1-iined in subse~uent t~~-ti mony by

Ze~ ease 2er~~rtm ent offici als, a major debate concernin~ the

i n 1ic~ t~ ons aril  relative merits of the new doctrine emeraed

amo ng ::emhers of the government and ac~de :r:ic co :murities with a

panticulTir interest in str-~te~-ic issues. The ciebete itself’ wa s

eajoined in a wide variety of marazines ar~ journals , as we~ I

- 5  • m-eric~n television discussion rro~ raan~ s.
2 Tn-~ee~~, t~ e

r-?~ nin~ in: of ~~ earli er nrt~ cle by !~arry Carter criti ’~ueinr the

~a— ce1~~- ~ ‘h~chlesin~er stratr~ry” in the J-~nuary—~ e~ ruary ~~~~ 
-

•

1 “ew York T i n e s ,  January 11 , 1~~74 , p .6 .

2 For exa-a-le , Larry C-~r ter , “3ucle-~r Strate~ y and uclear
, (~~ci~ n~:-i ~ic ~~~~~ e ’n , .i ril 1~ 4 ) ;  Yich ael 2.

Pl are , “~~
1
~fn~ u~~ e~~- - i ’  ‘ t hinkable ’,” (The ~~tinn,

~nril 15 l~~
?!~); h-1war~i .Luttwak , “~ ucleir ~~r-~tr~-y:

:he h e--: 2eb ate ,f (Sc an t~~r ’- , A pril  1974) ;  ‘.-,‘illi~in C.

~-.oore , “Coun~erforce: i~~~Ct and F antas i e~- , ” (~~ir ~‘orce
a:’aziae, ~~ril 1924); and , ~!erbert 3cov~11e , Jr •,
~~ e~~b1e Sadness?” (Foreirn lolicy , Spring 127L~).

~~~~ —
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issue of Survival suggests that the debate is still very much

alive.1

By the summer of 1974 , the debate had assumed sufficient

dimensions that at least one effort was made to identify and

clarify its often conflicting themes and points of contention.

In the July 1974 edition of Foreign Affairs, -Ted Greenwood and

Michael Nacht argued that the debate had actually berlin with

the publication of an article by Dr. Fred Ikie entitled “ Can

Deterrence Outlast the Century ,” in the January 1973 Foreign

Affairs. Dr. Ickle ’s article seriously questioned the ration—

ality of basing deterrence on the threat of automatic and massive

retaliation on enemy cities given the finite possibility that

deterrence might somehow tail.2 Since early 1973 then , according

to Greenwood and Nacht , the debate concerning doctrine has

involved six fundamental issues:

“ ....The first  deals primarily with targetting flexibil i ty
and concerns the relationship between increasing the likeli—
hood of nuclear war and improvinp; its controllability. The
second focuses on the extent to which imrrovin~ counterforce
cacab ili ty  is equivalent to the pursuit of a disarming first
str ike ca:ability. The third deals with the arms race. The
fourth addresses the feasibility of conducting limited nuclear
war. .LhIC fifth concerns the effect of nuclear options on the
credibility of the American security guarantees to our allies.
The sixth deals with the question of whether advances in
Soviet nuclear f lexibili ty require comparable measures by
the un ited States .”3

I Carter , op .cit. Reprinted in Survival, January/~ebruary 1975,
~~jj 25—31.

2 fred Charles Ickle, “Can Nuc1e~r Deterrence Last Out the Cen-tury ,” (Foreign Affairs, April 1974) pp 267—285.

3 Ted Greenwood and Michael T.Nacht , “The ‘ew ~uclear Debate:Sense or Nonsense?” (Foreign Affairs, July 197k) p 765. — — 

-i-” ~~~~~~~~~ _— .~~~~~ - —--
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3

The fourth area of debat e — issues regarding the feasibility

of conducting limited nuclear war — might in fact be divided

into two additional and separate areas of inquiry. The first

could be described as the pyschological and questions whether

national decision—makers would , in the midst of a nuclear crisis,

be able to maintain a rational perspective of the situation and

to make the kinds of decisions which would be necessary to keep

a limited war limited and prevent its escalation to a total,

general war.1

A second area of inquiry which might be subsumed under the

general question of the feasibility of limited nuclear war

considers the technolo~ical dimension and questions whether the

technical characteristics of the strategic nuclear forces allow

those forces to be used in the manner suggested by a doctrine

of strategic nuclear flexibility. For the most part, the

literature which has dealt with the technological aspects of

the current debate has focused primarily on the characteristics

of the actual weapons themselves — including such issues as

warhead accuracy, missile throw weight, warhead weight—to—yield

ratios , etc.2

One element of the technological aspect of the current

debate over strategic nuclear doctrine which has largely been

ignored, or only briefly discussed , in the open literature concerns

I The psychological dimension of waging limited strategic -~ar is
discussed in herman Kahn , On Thermonuclear ~ar, (Princ~ ton :
University rress , 1961) and in Klaus Xnorr and Thornton Read
(ed.) Limited Strategic War, (London: Pall Mall Frees, 1962).

2 For ex~mple , Carter, op.cit.

_~-~~ _~ ~~~~~ i~~ ~k— —--—-~-~~~~.-— ~~~~~~~~~ ~~~~~~~~~~~~~~~~ ~j i.
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the issue of the command and control of the strategic nuclear

forces. Since the term “command and control” will be defined

in greater detail in a later chapter , it suffices to note at

this point that command and control refers to the means by which

decisions regarding the use of forces are made and subsequently

transmitted to those forces. The lack of detailed analysis

and discussion of cotiunarid arid control in the current debate can-

not be attributed to any relative lack of significance of command

and control to the issue of strategic nuclear doctrine. On the

contrary , since command and control capabilities directly deter-

mine the manner in which forces can actually be em’oloyed, they

are highly relevant to any doctrine which suggests the way in

which the national decision—makers would want to employ those

forces in the event of a nuclear war.

This point has been made quite clearly by Secretary

Schlesinger. In ~arch 1974 , he discussed the new strategic

doctrine in testimony before a subcommittee of the Senate For—

eign Relations Committee. The following exchanRe has been rec~ r~i-

ed between Senator Stuart Symington (D—Mo~ and SchiesinRer:

“Senator S Y I ~~ii~Ci . At this time which do you believe
would be more limiting to the flexibility of the U.S.
strategic responses , the constraints of our command and
control system , including the inflexibility of our computer

hardware and software, or the basic hardware components of
our effective weapons themselves?
Secretary sCkiL.&JN(~ER. The former, sir.”1

I U.S. Congress, Senate, Subcommittee on Arms Control arid Triter— -
national Law and international Organizations of the Committee
on Foreign Relations, U.S.—U.S.S.R. Strategic Policies,
~arch 4, 1974~p 24.

L. 
- 

- - - ~~ - - --

—~~—.-.—- -~-~-— ~~~~~~ ~~~ ~~~~~~~~~~~~~~ ~~~~~~~~~~~ 
___ - _~ - -



F V ---- -- —
~~~~~

----‘—-- —
~
-- 

~~
—

~--~~~~ — —------—---
~~ 
- -

~~~~~~~~~~~~ -- -- -- ------ — -~ 
____

In addition to a relative lack of attention on command

and control issues in the current public debate on strategic

nuclear doctrine , command and control has likewise not been

subjected to any extensive study or analysis in the more academic

literature regarding strategic studies. In the late 1950s

and early 1960s, the theoretical relationships between command

Lnd control and alternative strategies were examined and this

examination is reflected in several of that period ’s seminal

works on strategic issues — including Herman Kahn ’s On Thermo-

nuclear ‘~ar and Klaus Knorr and Thornton Read ’s Liiiited Strategic

j ar. .erha~ s the fullest  theoretical treatments of command and

control it~elf were provided by Read ’s 1961 Princeton study

me~ orandum ent itled Command and Control and Herbert Benington ’s

“Command and Contro~. for a ~elective Response” , which was printed

in the hnorr and Read anthology. However, since this earlier

period of interest and concern about comm and and control very

little has been written of an academic nature about the relation-

s~ip between command and control and strategic nuclear doctrine,

althou~ h the issue has been sporadically discussed in several

more technical industrial and military jo urnals.1

Fur thermore , no comprehensive academic study concerning the

actual U.S. command and control systems — includ ing their

characteristics and respective development programmes — has yet

been conducted. This paucity of academic analysis of command

and control technology is particularly surprising when one

considers the number of excellent studies which have been

I ~rticles concerning com:.and and control issues appear
re~~iT-irly (usually in special annual editions) in such
jo urn -~ls as Air Force I agaz ine ,  Si~~ al, and , until 1969,
Ari~ed Forces ~anaKement.

— ~~~~~~~~~~ ~~~~~~ -~~~~~~~~~~~~ • - . - - . - ~ -~~ - .- -~~~ - - - - — —
—.-~-- h-” — ~~~~~~~~ .A~ ~~~~~~~~~ - ‘ ~~~~~
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devoted to the history of the research and development pro—

gmmmes of other u.S.military weapons systems .1

Nevertheless, given the central importance of command and

control to the issue of strategic nuclear doctrine, an under-

standing of the fundamentals of command and control is indis-

pensable for a comprehensive understanding of the new strategic

debate. This study is based on this assumption. Its purDose

can thus be described in terms of three overlappinr~ and coinpie—

mentary objectives. The first is to provide a description and

history of the strategic command and control systems which have

been developed in the United States since the Second World War, —

particularly those which affect the flexibility with which the

strategic forces can be employed. The second objective is

to examine the nature of the relationship between command and

control and strategic nuclear doctrine which has been referred

to by Secretary Schlesinger.

The third objective is to determine the extent to which

considerations of strategic nuclear doctrine , particularly the

issue of strategic nuclear flexibili ty, have determined the

direction of command arid control developments. It will be

argued in the course of this study that strategic nuclear

flexibility was not a major factor in influencing the outcome

of the vast majority of command arid control development programmes

I ‘or ex’r~ :le , :- .i chael L .A r m ~ cost , The Poli t ics  of ‘e~ rons :nno —
votion: ih~ ~hor—Ju o it e r  Controversy, (new york : ~,olumbia
Ur~iversity ress, 1 ?‘~5) ;  ~obert J.Art , :h e ~~ ~ecision:
~.c- -~~-~ra s~ d the - i l i t~ ry, (boston:  ~i tt le , i~rown and company ,
¶~ 3~~) ;  ~ ic h ard G.~ end , “Leci sion— ~ akinr ’ on the A—? Attack
Aircraft Program ” , (u.}- ,A. dissertation , ~yracuse Lriversity ,197 1); ~iarvey ~ it olsky , The Polaris ~~stem ~-evelo;ment ,
(Cambridc~e (~.assachusetts): ~t~rvard T~iniversity -ress , 1972);
~dward i-t.Jayne, “The Ab~ Debate” , (Ph.D. dissertation,Massachusetts Institute of Technology, 1969).
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prior to 1970. Rather, most of these programmes were justified

and pursued for other reasons , which will be identified. Yet ,

whatever the respective rationales for each of these systems ,

the technology which was employed in their construction has

nevertheless endowed them with many of the technical capabilities

which have been associated with the command and control require-

ments of engaging in a limited strategic nuclear war.

Consideration of the purposes and objectives of this study

to a large extent suggests the actual approach which will be

taken. The first chapter is intended to provide a brief histor-

ical outline of the development of strategic nuclear doctrine

in the ‘Jnited States, with particular emphasis on the trend

toward increasing emphasis on strategic flexibility which first

officially manifested itself when Robert S.McNamara became

~ecretary of Defense in 1961. This examination focuses on the

way in which doctrine suggests that the U.S. strategic nuclear

forces would be employed in the event of a nuclear war with the

Soviet Union (or , presumably any other nuclear power). This

discussion is not intended to provide a comprehensive or de—

finitive account of the various domestic and international

political factors or the specific decisions which may have led

to changes in doctrine. Neither will it exrlore the full ran~ e

of implications of any particular change. Rather, this chapter

sim~ly seeks to highlight those features of doctrine which are

necessary for an understand ing of the relationship between

strategic doctrine and command and control.

2he second chapter serves as an introduction to the subject

of comm and and control itself , includin g a basic definition of

~ 
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the term , as wel]. as a brief sketch of the nature of the command

and control process prior to the development of nuclear weapons.

The impact of these weap ons upon traditional notions of command

and control is then discussed. Finally , the theoretical relation—

ship between command and control and particular strategic nuclear

doctrines is examined.

The following three chapters discuss the characteristics -

and development of the actual U.S. strategic command and control

systems in terms of the theoretical framework suggested by

Chapter Two. Of necessity, the discussion in these chapters

often makes reference to somewhat technical information. The

relationship between strategic doctrine and. command and control

is ultimately a question of whether or not the existing command

and control systems can perform the particular command and

control functions which are implied by the doctrine. To fully

answer this question requires at least some analysis of the

actual capabilities of the strategic command and control systems

and such an analysis will inevitably be somewhat technical in

nature . Not surprisingly perhaps , the analysis of any strategic

concept in the nuclear age is in jeopardy of fallin~ unhappily

somewhere in between the metaphorical “two cultures”. From

the perspective of the historian and the student of politics,

a study of strategic concepts may seem -to dwell too much on the

technical aspects involved. The scientist , on the other hand,

may well contend that important technical details have received

only cursory attention. This study strives for the middle

groun d , discussing primarily those technical factors which are

essential for a reasonable understanding of the relationship

between command and control and strate gic nuclear doctrine .

~~~~~~~
-
~~~~~~
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Even if it is successful in achieving its objectives , this

study will still leave a great deal about the vast and often

complex field of command and control unsaid. For example , the

command and. control of conventional and tactical nuclear forces,

the command and control of inter—allied (i.e., :;ATO) operations,

command and control as an aspect of the broader questions of

centralized civilian control over military operations and nuclear

safety, and the nature of Soviet command and control are all

vital aspects of the larger subject but do not fall under the

purview of this study. Although these questions involve many

of the same principles discussed in this study arid share many

of the same problems with strategic command and control , they

nevertheless can be considered to represent separate areas of

inquiry.

This study will in the end , it is hoped , provide for an

understanding of a highly complex set of strategic relation—

ships and systems. The subject of command and control has for

so long largely been the exclusive domain of the technologist

and the professional analyst , as most scholarly analyses of

the American defense policy have tended to concentrate on the

more visible and the more dramatic aspects of contem’corary

strategic issues. The subject of ‘coriimand and control , as this

study will demonstrate, lies close to the centre of virtually

every strategic issue , and for this reason properly constitutes

a legitimate focus for academic research and discussion. The

following study is intended as a contribution to such research

and. discussion.

-

~~~~ 
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CHAPTER ONE

Strategic Nuclear Doctrine:

The Trend Toward Increased Flexibility

The Massive Retaliation Doctrine

Prior to the early 19608, U.S. strategic nuclear doctrine

was t~rimarily defined in terms of the doctrine of massive

retaliation. The doctrine itself was first formally articu-

lated by Secretary of State John Foster Dulles in January 195k.

Dulles ’ remarks at that time were specifically intended to eddre~~
the mean s by which the United States could militarily deter

Ccm=unist aggression. At the time of Dulles ’ announcement,

the threat of Communist aggression against U.S. interests was

considered by U.S. policy makers to be the most immediate in

~‘,etern Europe or in the so—called “peripheral areas.” The

solution to the problem of deterrence enunciated by Dulles was

for the United States to maintain the capability t~ retaliate

aRainst any such agression “...by the means and the places of

our own choosing.”1 The means presumably involved taking

advantage of the clear U.S. superiority in nuclear weaponry

rather than again becoming involved in the expense and frust ra-

tion of the kind of military response represented by the

I Quoted in John Foster Dulles, tiThe Doctrine of i~assiveRetaliation” , in Richard G.iiead and irvin J.Rokke, (ed.),
Ar erican Defense Poliç~ (3rd ed.) (Baltimore: The Johns
hopkins University cress, 1973), p 63.

~~~~~~~~~~~~~~~~~~~ ~‘:-:~~~;- - - - ~~~~~~~ - _ i~~~~
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Korean War. The massive retaliation doctrine in effect extended H
a “nuclear umbrella” to those nations allied to the United H

States.

While Dulles’ remarks had been primarily concerned with

the problem of local aggression, the development of Soviet

intercontinental range bombers and missiles throughout the

1950s ultimately brought the United States itself within the

range of a direct Soviet attack. Just what the massive retal-

iation doctrine suggested would be the U.S. response to such

an attack had in fact been .toreshadowed by General H.H.Arnold,

commander of the Army Air Forces, as early as November 19k5:

“...With the continued development of weapons and techniques

known to us, New York, Pittsburgh, Detroit, Chicago , or
San Francisco may be subject to annihilation from other
continents in a matter of hours...(the United States) must
recognize that real security against atomic weapons in the
future will rest on our ability to take immediate offensive
action with overwhelming force . It must be apparent to the
potential aggressor that an attack on the United States would —

be immediately followed by an immensely devastating air—
attack upon him .”1

The massive retaliation doctrine suggested , as had General

Arnold, that the U.S. response to a Soviet attack upon the

United States would result in an immediate and massive counter-

attack against Soviet cities and industrial centres (counter—

value targets) as well as Soviet military installations (counter— -

force targets.) in an effort to destroy the Soviet Union as a

viable society.

I -~uoted in Louis J.Halle, The Cold War as History, (New York:harPer and Row , Pub lisberi~ 1967), pp I7~4—5.

~ 
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For most U.S. policy—makers the stated purpose of declaring

this strategy of a drastic , “spasm” response was, in the words

of Dulles, to achieve “ ...maximum deterrence at a bearable

cost”.1 If the U.S. could be expected to launch an all—out

nuclear attack in response to a nuclear attack upon the U.S., the

logic of deterrence suggested that no rational enemy would be

willing to initiate an attack in the first place since any

advantages which might accrue from striking first would be far

outweighed by the losses which would subsequently result.

Prom the very beginning of its articulation, the massive

retaliation doctrine never commanded universal support. Not

surprisingly criticism of the doctrine as a means of deterring

or engaging in a nuclear war had begun well before the 1960s.

i~or example, NSC—68, the product of a joint State—Defense

Departrnent study under the direction of Paul ~ itze , had argued

as early as 1950 against reliance on a single mili tary strategy

to deter Soviet or Communist aggression .2 ‘b!ithin the Pentagon ,

debate concerning the relative merits of the massive

retaliation doctrine assumed many of the characteristics

of more traditional interservice rivalry. For example , after

having lost its bid for a share of the offensive strategic

nuclear role , the Army began to restate the case

for conventional force capabilities both to deter

I Dulles, op,cit. p. 63.

2 ~.orton II.Halperin , Contemporary ;.ilitary Strategy, ~nd ed.)
(London: Faber and F:iber, 1972), p. kO.

— hr,~~ ~~~~~~~~~~
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and. combat Communist agression.1 The Air Force, which for the

-
: most part was dominated by the Strategic Air Command at that

t ime , continued to adhere to the precepts of the massive re—

taliation doctrine as adumbrated by General Arnold in 191m~5.

liowever ,~~ evera l Air Force officers had begun to study and then

to advocate a so—called “counter—force” or “war—fighting”

doctrine, which conceived of strategic nuclear war fare in the

more traditional military convention of forces attacking other I
forces instead of population centres.2 -

The issue of alternative war strategies also became a
5 -topic of considerable debate among academicians and civilian

defense analysts — particularly those employed by the RAN D Corpor-

ation and other research organizations closely affiliated with

the Defense Department — during the latter half of the 1950s.

.~i~nificantly, the strategic studies literature of this debate

also drew considerable attention to the importance of command

and control capabilities to any discussion of nuclear war

strategy, and included the first systematic analysis of the

problems associated with command and control in the nuclear

age.3 The impact of the critique of the massive retaliation

I An analysis of the Army ’s bid for a strate~ ic nuclear role is
found in .-.ichael J.Armacost , The Politics of W~ a o n s Info-
vat ions :  ~he Thor—Ju~iter Contrc-versy, (~ ew 

‘
~ork : Uclumbi a

university ~ress , l96~j ) .  ~he ~r :y ’s subsequent case for an
increased conventional warfare c~~-ability is presented , for
example , in :~axwell D.Ta~’lor , The Uncertain Trum~ et, (New York :
i-~arper and Brothers , i-ublishers , 195 9) .

2 Richard Frykiund , 100 billion Lives,(New York: The ~.acNillan
~ orrip any , 1962) ,  pp 18— ~ 9.

3 For exam ~ le , Eer~ an Kahn , On Thert~onuclear War , (~~rinceton :
rinceton Lniversity i-re3s , 1961 ) and Klaus r norr and
Thornton Read , Limited Strategic ~ar, (London, Pall iiallPress , 1962). 
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doctrine by such strategic theorists as Herman Kahn and Bernard

Brodie, as well as more traditional academicians , such as Henry

Kissinger , on the actual formulation of policy in the

Sixties would prove to be quite considerable.1 By the time

McNarnara became Secretary of Defense for the newly—elected

President Kennedy in January 1961, the necessary intellectual

groundwork had been laid for a fundamental revision of U.S.

strategic nuclear doctrine.

The Selet~tive Response Doctrine

Perhaps somewhat surprisingly , the individual who would

supply much of the impetus to the changing of the U.S. strategic

doctrine had had very little exposure to the strategic issues or

debates of the day. According to one observer, i• cl amara had.

read. only one recent book related to defense policy — Oskar

~orgenstern ’s The Question of Defense.2 Despite any lack of

familiarity with the subject , NcNamara immediately concerned

himself with studying the facts and issues involved. As ‘oart of

a general review of the U.s. defense posture which had been

I For example , Rosswell Gilpatrick , Deputy Secretary of Lefense
from 1961 to 196L . wrote that it “ , . .was the earlier period of
study and debate which made it possible for the new (Kennedy)
ad~inistration to move forward with its defense nrorrams withspeed and confidence in 1961. Issues such as survivability,
non—nuclear  options , and controlled response had been ex—
tensively examined. for several years prior to 1961.” Rosswell
L.Gilpatrick, “Our Defense Needs the Long View,” (Foreign
Affairs, April 196L4.), p.375.

2 Interview 110 12.

II IIIIb~~ __________________ __________________________  
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requested by President Kennedy , McNamara and his staff submitted

a long series of specific questions to various Pentagon agencies

in order to elicit their remarks and suggestions regarding

particular issues. Several of these so—called “trombones”

specifically addressed nuclear war doctrine , including the issue

of a survivable and responsive command and control system.1

The major objection to the doctrine of massive retaliation

subsequently voiced by McNamara and his advisors specifically

concerned the number of options which it supposedly afforded

the President in the event of a war with the Soviet Union.

As was stated above, the primary purpose of the doctrine was

to deter Soviet attack against the United States or those areas

considered to be included under the U.S. “nuclear umbrella”.

But translated into an actual war—fight ing strategy should this

deterrence fail , the massive retaliation doctrine , according to

NcNamara, afforded the President onlj two options — namely, to

do nothing or to launch an unrestrained, massive nuclear attack

against the Soviet Union. Kissinger, for one, had earlier

referred to this situation as a “choice between Armageddon and

defeat without war ,”2

The academic literature of the Fifties was, however,

replete with scenarios in which a massive , spasm response to a

Soviet attack upon the United states or any of its allies could

I Alain C.Enthoven and K.Wayne Smith , How ~:uch Is Enough?:ShaDing the Defense Proc!ram, I961-19~~~~(~~ew x ork : Harper and
Row , 1~ 7~~, op 172— 3. A’so, Interview No. 12.

2 Henry A.Kissinger , Nuclear Wea p ons and Forei gn Policy, (New
York : W.W.No r ton and Company , 1969), p 112. —
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not be considered the most rational course of action for the

U.s. to take.1 For example , several strategistsargued that since

recourse to nuclear war would probably involve massive destruc-

tion to the U.S., the credibility of the U.S. nuclear guarantee

against conventional attacks in Western Europe was highly

questionable. A capability to defend the U.s. allies against

a conventional attack with conventional forces might prove to

be a more credible deterrent, as well as a less destructive option

should deterrence fail. In the event that nuclear attacks were

actually launched against the United States, it was presumed

that the U.S. would not want to engage in the wholesale destruc—

tion of the Soviet Union if the Soviet “ attack” only involved

the launching of a small number of missiles by accident or as

a result of the unauthorized action on the part of a lower

echelon commander. Similarly, the U.s. would probably want to

refrain from launching a massive retaliatory strike if the

Soviets had attacked only a single or a very limited number

of U.s. targets in order to demonstrate the seriousness of their

demands or the extent of their resolve regarding a particular

issue. Likewise , the U.S. would be inviting disaster if it

attacked Soviet counter—value targets in response to a Soviet

first—strike which had limited itself to attacking U.S. military

targets and. had left enough forces in reserve to destroy U.S.

cities should the U.s. decide to retaliate against Soviet cities.

Whatever the scenario envisioned by the literature, the conclu-

sion was usually the same - namely, in the event of an actual

I For example , ibid., as well as Kahn , o~p .cit. and Knorr andRead, op.cit.-
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war with the Soviet Union, the United States decision—makers ~~~ht

wish to have more strategic options available than those which

were implied by the massive retaliation doctrine. Rather, it was

argued , that the U.s. strategic response should be tailored

to the specific situation, particularly the character and na-

ture of the Soviet attack.

The strategic doctrine adopted almost immediately by the

Pentagon under McNamara ’s direction was called flexible , or
/

controlled response. The stated purpose of the doctrine was

to allow the President to choose from among several options in

the event of a Soviet attack , depending upon the circumstances

at the time of his decision . The strategy of flexible response

was not , however , restricted to the special case of strategic

nuclear warfare , but was intended to apply to all levels of

military conflict in which the U.~~. or its allies might be

involved . The doctrine was predicated on the fear that the

Soviet Union or other Communist movements might engage in actions

which mili tari ly undermined. U.S. or allied inte.’ests , but which

might not clearly be defined as aggression — such as subversion

or guerrilla warfare. General Naxwell Taylor and other

proponents of the flexible respons e doctrine argued that the

nuclear response suggested by the massive retaliation doctrine

would not be appropriate as a deterrent or effective counter

to such tactics.’~ The flexible response doctrine suggested

instead that the U.S. should have enough military options avail—

able to be able to respond at a level appropriate to the actual

I Taylor , op .cit ., pp 15O~ 16k .
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threat . Thus , insurgency warfare should be met with counter-

insurgency warfare , convent ional at tacks should be met with

conven tional forces , limited nuclear attacks should b~ answered

with similarly limited nuclear attacks .

T~e subject of this study, however , specif ically concerns

strategic nuclear doctrine. Since the flexible response doctrine,

as articulated by its advocates, entails both convent ional and

strategic operations, for the purposes of clarity, the concept

of flexibility as it applies to strategic nucle ar warfare will

be referred to in this study as the selective response doctrine,

as is the case in a number of other studies.1

With respect to strategic nuclear war , iicNamara was primar-

ily interested in including one additional option within the

context of the U .s. strategic nuclear war contingency plans.

This option has var iously been describe d as the “counter—force”

or “no—cities” doctrine. William Kaufmann, who was a major

participant in the formulation of this doctrine as a special

consultant to ~cNam ara, has described counter—force in the

following terms ,

“...(it) rested on several premises. The first was that there
were circumstances in which deterrence might not work. The
second was that the number of lives which would be lost in a
thermonuclear war would vary significantly, depending, among
other factors , on the types of targets attacked by the be lli—
gerents. The third was that l imiting damage to the United
States and its allies would constitute a major wartime ob-
jective , arid that it could best be done by attacking the
enemy’s bombers and miss iles and by providing active arid civil
defense for American and allied populations . The fourt h and

I For example , Knox’r and Read , op.cit.

_  _
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related premise was that the combination of avoiding enemy
cities and holding forces in reserve would provide the enemy

— with incentive to confine his own attacks to Americanor Allied
military targets and thus contribute further to the limitation
of dama~e...Finally, there was the premise that even a thermo—
nuclear conflict would not totally erase the interest of the
Un ited States in the post—war world ; hence , sufficient forces
should be available to eliminate or neutralize residual enemy
capabilities , bring the war to conclusion , and provide a
measure of protection thereafter.”1 -

‘

As such, counter—force was often popularly taken to imply

a return of strategic nuclear warfare to the battlefield. In his

June 1962 address to the graduat ing class of the Univers ity of

~.ichi~an in Ann Arbor, McNamara remarked that ,

“...to the extent feasible basic military strate~rv and a
possible general war should be approached in much the same
way that more conventional oterations have been regarded in the
past . That is to say, the principle military objective , in the
event of nuclear war stemming from a major attack on the
allies should be the destruction of the enemy forces, not his
civilian population .2

Ncr-iamara lost little time in incorporating the necessary

changes in the U.S. contingency plans for strategic nuclear

war to provide for a selective response strategy which included

an option for a counterforce attack. On Narch 6, 1961, the

Joint Chiefs of Staff were ordered to prepare a doctrine that

would allow for a controlled response to a Soviet attack with

the possibility of interwar negotiations.3 Accordingly, a new

I William ,~.Kaufmann , The t~.cNamara Strategy, (New York: Harper
and Row , }~ublishers , 1964) ,  n~ 44— 5.

2 Robert S.McN amara , “Defense Arrangements of the North Atlantic
Community ” , (~ epartrnent of St at e Lu llet in,  July 9 1962) p 6?

3 Desmond V.Ba].l , “The Strategic Nissile Program of the Kennedy
Administration , 1961—1963” , ( Unpublished x-H .D.  thesis ,
Australian National Univers ity, 1972) ,  p 278 .
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strategic policy was drawn—up in which Soviet strategic forces

were separated from cities on U.S. target lists, strategic

reserves were to be held in accordance with concePts of interwar

negotiati ons, U.S. command and control systems were to be pro-

tected to allow for a controlled response, and Soviet command

and. control systems were not to be attacked , at least initially.
1

Since Auguet 1960, the compilation of targets to be~~tacke~
1 in the Soviet Union in the event of a general war has been the

responsibility of the Joint Strategic Target Planning Group

(JST?G) composed of both Naval and Air Force officers under

the direction of the commander of SAC. The JSTPG bad been

created by Secretary of Defense Gates largely to defuse argu-

ments by the Strategic Air Command that it be given the respon—

sibility for the entire strategic nuclear mission. The

function of JSTPG is to continually review the U.S. target lists

to insure that forces are pre—assigned to each potential enemy

t arget , without unnecessary duplication of effort by SAC and

Navy forces.2 The efforts of the JSTPG are incorporated in

the Single Integrated Operations Plan (Slop), which, in very

general terms , lists the actual targets to be attacked and the

specific forces which are to attack them.

Prior to 1961, the SIC? had apparently provided for the

exercise of only one strategic option — namely a massive un—

differentiated strike against Soviet cities , industry, and

military installations. However, under the direction of

.~c 1amara , the number of options contained in the SlOP

I ibid.

2 Time, Aur~ust 29, 1960, p 15. 
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were expanded to five (with various sub—options), including:

attacks on Soviet strategic forces, attacks on air defenses

away from cities, attacks on Soviet command and control capa-

bilities, and , if necessary , sri all—out massive attack against

Soviet population and industrial centres.1 The new SlOP was

reportedly adopted in January 1962 . Thus , in ~arch of that

same year , McNamara was able to announce that the necessary steps

shad been taken to insure that the U.S. response to a Soviet

attack on the U.S. “ ...will be graded by degree , by geograph—

ical and political area, and by target type as would be appro-

priate to the type and. extent of an enemy attack.”2

The counter—force option was considered by r -c ~ amara to

be but one option within a larger matrix of strategic nuclear

options ai~ong which the national decision—makers could choose,

depending upon the circumstances which existed at the time of

a nuclear war. In response to what he considered to be an

inordinate emphasis on the counter—force aspects of the new

doctrine , ~cNamara at one point replied that ,

“ ...I carefully qualified what I said , and I made it clear
that t~riis counterforce was only one of a series of options .
I would want to be absolutely cert ain that we had other
options .”3

I evertheless , the countez~- force option received considerable

I Ball, op.cit., p. 278.

2 “Statement of the secretary of Defense Robert S..cNamara on
the i~3—70” , quoted in Gordon H.Evans , “The ~ew ~ilitary
Z~trategy ” , (Current History, AuCust , 1964), p. 77.

3 quoted in an interview by Stewart Alsop , “~~c~ amara Thinks
About the Unthinkable” , (Saturday Evening Post, Lecember
1, 1962), p. 18.

~~~~~~ ~~~~~~~~~~~~~~ - -- :~~~~;ii1 ;~ ~~~~~~~~~~~~~~~~~~~~~ - - 

-

, -



I - - ‘-•--‘
~

- - ‘S— ’-— - 
~

- 
- 

attention throughout 1961 and 1962, both within the Pentagon

and the ensuing public debate concerning the new doctrine.

Af ter 1963 , however , ~c~ amara began a very discernible

shift away from the almost exclusive emphasis on counter—force

which had characterized his public comments on strategic nuclear

doctrine during the previous two years . For exam~ le , in January

1963 McNamara had testified before the House Armed Services

~ommittee that,

“ ... the major mission of the strategic retaliatory forces
is to deter war by their capability to destroy the enemy ’s
war—making potential , including not only his nuclear strike
forces and military installations , but also his urban in-
dustrial society , if necessary .” 1

But in February 1965 he stated before the same committee that

“ ...the vital first obj ective , te be met in full by our strategic

retaliatory forces, is the capability for assured destruction,”

which he defined as “...the capability to destroy the aggressor

as a viable society even after a well planned and executed

surprise attack against our forces” ,2 In this same testimony,

the counter—force concept was subsumed under the generic term

“damage limitation” , which referred to both offensive and

defensive measures to “blunt ” an enemy attack and thereby afford

some degree of protection to the U.S. Thus, in the period

of two years the doctrine of counter—force had been shifted 
- 

-

from a primary to a secondary emphasis. The concept of assured

I Quoted in “~icN amara: A Change in Policy?” (Bulletin of the
Atomic Scientists,  April 1963), p 37.

2 Robert -~c~;amara , “General Nuclear ~ar: Assured Destruction
and I)ama— e Limitation” , in Eark ~ .Smith and Claude J.Johns , Jr.,
American ~efense Polic~y, (2nd ed.) (Baltimore: The Jobria
io~kins University Fre es , 1968) ,  p 98.
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destruction was thereafter accorded primary emphasis. While

the stated purpose of this concept was ostens ibly to determine

the optimum size of the U.S. strategic forces by defining the

amount of damage they should be able to inflict on the Soviet

populatiox~ and industry, the doctrine nevertheless reinforced

the “counter—value” aspects of the U.S. tarc~etting doctrine

precisely because of its explicit reference to the destruction

of Soviet population and industry .1

Regardless of any change in emphasis, McNamara had by 1962

effected some lasting changes in the strategic nuclear options

available to the U.S. decision—makers in the event of a nuclear

war with the Soviet Union. As Secretary Schlesinger would

verify some years later , options which would allow for the

selection of a counter—force strike, a counter—value strike,

or some combination of the two had become a permanent feature

of the SI0P~ Thus the emphasis on assured destruction which

characterized the public pronouncements of Pentagon officials

after 1963 represented a shift in declaratory doctrine rather

than a change in the actual U.S. targett ing policy .

After 1968 , the issue of strategic nuclear flexibility

continued to be discussed in the public statements of Defense

Department officials, albeit in less enthusiastic terms than

the previous two years. According to Secretary Schlesinger in

1974.,

I This point has also been made in Greenwood and Nacht ,
op.cit., p 763.

2 U.S. Le~artment of Defense , Report of the :~ecretarv of Defense
James R.Schlesinc~er to the Coni-ress on the ~Y 1?~ S Defense
~ud~’et rind t~ e FY 1’~7~~_ 1Q 79 L~efense 1ro~ram, ~arch 4 , 1975.
(i ote: In future, the annual reports of the secretary of Def-
ense will be referenced in the following manner: Det~artment
of Lefense, Annual Report, (the a~propriate fiscal~year or cnereport and the page number cited).
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w ...nobody at the political level from 1961 to 1971 had put
the energy behind developing the doctrine and the plans. i~any
statements can be foun d saying that flexibility or select ivity
would be desirable. But before this time it had been sort of
an aspiration.”1

The issue of~ strategic nuclear flexibility also cont inued to

be a topic of study and debate in the lower echelons of the

defense community. The RAND Corporation , for example , parti-

cipated with the Air Force in an examination of alternative

nuclear options in the mid—1960s . Responsibility for the project

at RAND fell under the purview of its director of strategic

studies, who at the time was Dr.James R.Schlesinger.2

Immediately after President Nixon was inaugurated th January

1969 , the National Security Council staff , initiated several

studies concerning U.S . strategic forces and strate~ ic doctrine .

The first of these studies resulted in National Security

Study Me- orandum (~ SSM) 3, which addressed the issue of strategic

“ sufficiency” — that is, the size requirements of the U.S. strate—

~~c forces given their purpose and the expected Soviet threat.3

A later study that same year addressed the efficacy of the :- -

assured destruction concept ’s emphasis on the destruction of

Soviet cities and population given the relatively new situation

of near parity in the strategic capabilities of the U.S. and

the Soviet Union . According to defense columnist Michael

Getler, the development of alternatives to the assured destruc-

tion doctrine was a “top—priority ” item within the NSC. 4.

I U.S.Con~ress, op.cit., p 26,

2 Interview 1 o. 17.

3 John ~ewhouse , Cold Dawn: The Story of SALT ,(N ew York :
Holt , Rinehart and Winston , 1973), p 149

4. ~,ichael . Getler “On th~ ~~~~~ Hand !~r. President ,” (Armed
~orces anagem~ nt, atp ril i’j ,’u~~ , P ~3.
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President Nixon also made a number of references to the

issue of strategic flexibility. For example , in his first

State of the World Address in 1970, he rhetorically asked ,

“ ...Should a President , in the event of a nuclear attack,
be left with the single option of ordering the mass destruc-
tion of enemy civilians, in the face of the certainty that
it would be followed by the mass slaughter of Americans?
Should the concept of assured destruction be narrowly defined
and should it be the only measure of our ability to deter
the variety of threats we may face?” 1

At a later point , Nixon specifically related the issue of

strategic flexibility to the question of command and control :

“We have reviewed our concepts for responses to various pos— - -

sible contingincies..We must insure that we have the forces
and procedures that provide us with alternatives appropriate
to the nature and level of the provocation. This means having
the plans and command and control capabilities necessary to
enable us to select and carry out the appropriate response
without necessarily having to resort to massive destruction.”2

In August 1972, Will iam Beecher of the New York Times

reported that the Nixon administration was “...quietly moving

to shift the emphasis of American strategic planning in case

of a major war and to develop bi~~er, more accurate warheads...

to carry—out such plans.”3 According to the same report,

I Quoted in, Department of Defense , op.cit. p 35
2 U.S.Congress , House of Representatives, Committee on Foreign

Affairs , Message from the President of the United States
Transmittin~ }~is second Annual Review of Foreign Policy,
February 25, 1971, p 133.

3 New York Times , August 5 1972 , p. 6.

i.~ i: I -~~~~~ 
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President Nixon ’s special advisor on national security, Henry

Kissinger , was to chair a special interagency group responsible

for developing additional nuclear war options.

The “Schlesinger Strategy”

The issue of increased nuclear options did not officially

re—surface until January 10, 1974., when Secretary of Defense

James Schlesinger announced in a news conference that “...there

had taken place a change in the strategies of the U.S. in regard

to the hypothetical employment of central strategic forces.”1

Accordingly, the Pentagon had formulated “...targetting options

which are more selective and do not involve major mass destruc—

tion on the other side.”2

In the annual Defense Department report for fiscal year

1975 , Schlesinger further explained that the doctrine of massive
retaliation had dominated the rhetoric of U.S. strategic doctrine

since norld War Two.3 Assured destruction was essentially a

manifestation of this earlier doctrine. Schlesinger argued that

the assured destruction concept provided its proponents with a

useful device for calculating the optimum size of U.s. strategic

forces. However, in the event of an actual war, it severely

restricted the number of strategic options which the President

could exercise. In much the same way that selective response

had been justified in the early I~cNamara years, the report went

I ~<uoted in herbert Scoville , “Flexible &adness?” (ForeignP o l i c y ,  Spring 1974.), p 164 ,

2 ~,.uoted in .~ichael T.Klare, “baking Nuclear War ‘Thinkable ’ , “

(The ~;ation, April 13, 1974.), p 461.

3 Department of Defense, o~ .cit.~p33,
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on to argue that deterrence could fail as a result of accidents,

unauthorized acts, irrational calculation, and escalation from

liriited conflict. Schlesinger thus concluded ,

“ ...To the e~rtent that we have more selective response
options — smaller and more precisely focused than in the past —
we should be able to deter such challenges. But if deterrence
fails , we may be able ‘~o bring all but the largest nuclear
conflicts to a rapid conclusion before cities are struck.
La~a-e may thus be limited and further escalation avoided...
.‘~hich among these options we choose would depend u’~..jn the nature
of the enemy ’s attack and his objectives.”1

schlesinger acknowledged that several strategic nuclear

response options had in fact been added to the U.S. contingency

war plans in 1961 and that the necessary retargetting of strate

gic nuclear forces had been completed to provide for the

implementation of these options. These options reportedly

included “ ...military only and military plus urban industrial

(at tack) variations.”2 Schlesinger was, however, not satis—

fied with the degree of f lexibi l i ty  which even these changes

afforded . In later testimony before a Senate subcommittee he

indicated ,

“ ...Th the past we have had massive treplanned strikes in
which one would literally be dumping thousands of weapons on
the soviet Union. Some of these strikes could to some extent
be withheld from going directly against cities , but that was
limited even then...It was virtually indistinguishable from
an attack on cities.”3

I ibid., pp 38—9 .

2 ibid., pp 36 and 33.
3 tJ.S.Congress, Senate, op.cit. p 9,
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The purpose of the change in targetting then was to provide

even iore limited and discriminr.tory options than provided by

the changes effected in the McNamara period , some twelve years

bef ore. Schlesinger described the change as giving the Presi—

dent of the United States the option of “limit ing strikes down

to a few weapons ,”~
In the final analysis, the strategic nuclear doctrines

outlined by ~1cNamara and Schlesinger are in fact remarkably

similar. Both were based on the assumption that deterrence

of attacks against the U.S . itself or its allies , however con—

struct ed, mirht fail .  In the event of a nuclear war between

the United States and. the Soviet Union, both argued that the

U.s. decision—makers should not be limited to launching massive

strikes against the Soviet Union. They should , instead , have

at their disposal a variety of strategic nuclear options which

they could exercise, depending upon the nature and character

of the situation. The similarity between the so—called McNamara

and Schlesinger strategies diverges , however, in the sense that

the options which were incorporated in the SlOP during the

i’lci amara years apparently included only relatively large—scale

attacks. Schlesinger, on the other hand , has indicated a need

to include more limited and discriminating attack options within

the context of the SlOP. In short, the fundamental trend in

the development of official U.S. strategic nuclear doctrine

since 1961 can be characterized by increasing emphasis on the

degree of flexibility with which the strategic forces could - 
-

be used in the event of a nuclear war .

I ibid.
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As Secretary Schlesinger’s remarks quoted in the Introduction

have suggested, the degree of flexibility with which strategic

nucle~i-? forces can be used depends to a considerable extent on

the capabilities of the strategic command and control systems.

- Having discussed the more salient features of the U .S. strategic

- nuclear doctrine, the next task then is to examine the actual

- rela tionship of command and control to the implementation of

— particular doctrines.

— 
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CHkPT~~ TWO

Command and Control and ruclear Strategy

Definit ion and History

Despite the fact that the term “command and control”

has achieved widespread circulation only since the Second World

War , the functions implied by it are by no means unique to the

au cle-~r age . The dual process of commanding and controlling

mi l -~tary forces is at least as old as organized warfare i tself.

}~~-:ever , like so much of the vocabulary of contem~ orar~ strata—

gic issues , the term command and control has been subject to

a variety of uses and interpretations. The confusion re~’ard—

its trecise definition no doubt results nrimarily f r om the

very c~ m~--lsxity of the co::::~and and control of strateric nuclear

forces and the various and often conflictirg wa:;s in which this

:roble i has been perceived by mili tary planners , technologists,

and defonse  s trateTists.

F3r the pur~oses of this study , comci -qnd wil i  be defined

as the crocess of military decision—making . This definition

is by no means unique , having been used by military officers,

as well as technologists.1 As with more ~‘eneral forms of the

decision—making process , command can be viewed as comprisin g

three r-rinciple phases : deterciinini- the need to ~ake a decision ,

findinr possible courses of action , and choosin— amon~~a1~erru3tive :~~

I For exam~ le , - aj. ‘P~n . C.H.Terhune , “Conmander of ESD Answers
T~uestions for DATA Readere” , (Data , ~arch 19~3), p 10.
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courses of action .1 In order to develop and choose among

alternatives, however , the decision—maker , or in this case the

mil i t a ry  commander , obviously requires certain kinds of inform-

ation regarding the situation in which he must act . This in-

formation might include such items as the size and disposition

of opposing forces, the relative strengths and weaknesses of

the enemy , developments in the course of a battle , etc.

Consequently, the means by which such information is collected,

transmitted and presented to the decision—maker has generally

beer. closely associated with the command process itself. A

n-~nb er of contemporary command and control specialists have even

described the existing systems designed to provide for connand

and control of the strategic forces as “ military information

systems ” .2 This emphasis on the informational asnects of the

cc-nmand process serves to illustrate their importance , but at

~he sane tiae tends to obscure the basic property of command —

n~nely , decision—making.

C~n~rol, on the other hand , has been def ined sa the means

by ;..-hich the decisions of the commander  are issued to the forces

selected to inalement them . 3 It follows that the cuestion of

control is rather closely related to the ability of the commander

to cornmunicate with his forces. Since communications is not

def ~ ne-d as a functional aspect of the co- nd and control process , -

I It .  Col . Cli f ton L.Nicholson , “Comman d and Control and the
c:2i~r.—:.’-”::n~ Irocess , (Air ~Thiveraity ~evie~-~,~ ovenber—

2e cenb~ r , 19~~5 ) ,  p 7~ .

2 For -~x~.-~- le , . a.-5 . (‘en. John ~.O” eill , “Prom the Commander ,”
(~ i-~aa l, .-~--r il 1~ -~G) , p 14.

3 ‘hhe e-’rch for  ~f±ective Command arid Control” , (Ara ed Forces
~~~~~~~ July 1962) p 19.
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S.— - - - - -  — ______ ____

~ 

— ---- .~ .: — ~~~~~~~~ .~~~&. — 
1 -

-— —-~ ~~~~~~~~



j~~’ ’ ~~‘ ‘- ‘ ‘•  ~ ‘‘ ~ “~~~~~“ ‘ “  — —

32

it has generally been discussed separately. however, more

recently , the term “ command and control” has piven -isp to the

tern ‘~co~ n~ nd control communications ” in the parlance of nih —

tar :-- p l oane rs , indicating a closer identification of all three

areas of concern.

Prior to the First World War , both the comman d and the

control of military forces could in most cases be exercised

under the direct and immediate supervision of the commander.

For the most part, the pre—Twentieth Century battlefield

could be measured in acres which the commander could readily

F survey from the proverbial “hi~ h—ground” . Napoleon , for example ,

reportedly “ ...always pos itioned himself well forward during

battle action , insuring personal observation over the most

critical areas...so that he could jud ge for himself how the

batt le  was going.” 1 Eajor decisions were often rade dust

prior to or even during the course of the battle and often

without resort to elaborate planning and preparation. t sroleon ,

ac’ain , was reçorted to have acted as his own G—3 ( o’-erations

pl anning- s t a f f ) ,  often “ carryin~ his strategy in his head.”2

Forces were controlled with the use of binoculars , bu~’les ,

runners and signal flags . ‘.-~hile one ’s own forces mi~ ht respond

slowly to comm ands, the enemy could not be extected to move much

faster.  As one Air Force command and control specialist wrote

in 1960, “In a simpler world , the commander had simnler  ~roblems .”3

I Col. •.esley W.Yale , “Command and Control in the Grande Armee”,
(Armor, September—October , 1969), p 3.

2 ibid.

3 ~:aj . Gen. Kenneth P.Bergquist , “Aerospace Command and Control” ,
(A ir ~Jniversity Quarterly Review, Winter—Spring, 1960—1961),p 1~~5.
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Even before the Twentieth century , the history of command

and control capabilities was by no means static. Instead , the

means by which both functions were accomplished evolved over

a period of time, primarily in response to the opportunities

afforded by technological innovations. For example , during

the siege of Paris in 1870 to 1871, observation of military

operations was supplemented by the use of lighter—than—air

balloons . During the American Civil War , the telegraph extended

the distance and speed with which strategic information could

be transmitted, allowing in part the control of actual military

operations from distances as far from the battlefield as the

White House.1

The second World War , however , witnessed perhaps the most

dramatic steps in the evolution of command and control techniques

prior to the nuclear age. The advances of this period were

predicated on two comparatively recent technological innovations,

namely , radio communications and radar . The capabilities afforded

by these two developments were in a sense necessitated by the

~se of new weapon systems — particularly the tank and air-

craft — whose respect ive ranges out—stripped the ability of the

commander to direct ly control their use. The British , for

examtle, were particularly successful in their employment of

the comb ined use of radio and radar to direct the operations

of a relatively limited number of fighter aircraft during the

Battle of Britain. Based on information obtained from the

I Bernard and Fawn Brodie, From Crossbow to H-Bomb, (Bloomington:
Indiana Univers ity ress ,~ 1973), p 130.
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British coastal radars, Fighter Command was able to make almost

immediate decisions regarding the most efficient course of

action regarding the use of its resources and to subsequently

instantaneously relay its decisions to fiRhter units disrersed

throughout Britain.1 A recent U.S. Army War College study

has concluded that the British air defense command and control

system was the major factor in the 1940 British victory over

the German Luftwaffe which had begun the battle with a 3 to I
margin of superiority.2 -

The ImD~ ct of Nuclear Weap ons Technolo~y.

The development of nuclear weapons and their associated

delivery systems, has served to render the more traditional

mean s of command and control larc~ely irrelevant to the conduct

of military operations , at least as far as strategic nuclear

forces are concerned . The range of intercontinental bombers

and missiles implies an extension of the strater~ic theatre of

onerations well beyond the limits of the traditional battlefield. -

-Ihe dis -~ersal of the strategic forces, as well as their intended

targets , over vast geographical areas makes direct supervision

by a sinRle commander virtually impossible. The speed of missiles -

would considerably compress the time frame in which decisions

would need to be made and orders issued in the event of an

I L-t. Col. Frank F.l wens , et n l . ,  ~o~i n d  and Control Systems
~volu t ion  ~~~ • : anagement in DOD , ~U.s.Army War ~ollere ,
C-~rlilse i~arracks , i— a., i i ay 197!4.), pp 2—3.

2 ibid., p 3.
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actual war. Furthermore, the destructive power of nuclear

weaaons and the concommitant political implications of their

use have led U.S. policy makers to conclude that a very strict

and centralized control of their use is both tactically and

politically necessary. In 1960, an Air Force general respon-

sible for Air Force command and control developments described

the changing character of strategic weapons systems as having

created a “ crisis in command” . lie further commented that,

“The extreme quantity and abstract quality of data , the com-

pression of decision time , and the necessity for rigid control

-to avoid accidents, have imposed this crisis on operational

commanders .”1

~hile the Air Force and other Defense Department officials

were concerned about the problems which nuclear weapons tech—

n o 1o~~ had posed for the command and control of strategic forces ,

most of them apparently had no doubts about the manner in which

the :roblem could be solved. The same Air Force officer who

had described the “ crisis in command” at another point commented

that :

“icrt ~ a tely we can turn to technoloc~y for the answers to
the very problems it has created. Concurrent with , and
par tia l ly  as a result of , the breakthrou~ hs in warhead and
delivery systems performance c-ime data ~rocessin~ machines
(com~uters) that can process , store , and ‘~reser~t vast masses
of data at micro—second smeeds.  The notion was conceived that
perhaps such machines , coupled with electronic information

~athering devices and electronic communications techniques ,
might put the reins of command back into the hands of the
commander. ”2

I Naj.~en.Kenneth ?.Bergquist , “‘Crisis in Command”, (Air Force -

ard ~~ace iii~~st, ~ecember 1960), p 105.

2 ~er~quist , “Aerospace Command and Control” , op .cit ., p 197.
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The search for the solution of the command and control problems

ir.herent in the operations of nuclear strategic forces in terms

of modern electronic technology has in fact been the dominant

characteristic of command and control developments since the

second World War. As will be detailed in the following chapters,

it has resulted in the construction of extensive and elaborate

systems designed to provide the military decision—maker in-

stantly with the information and the mathematical calculations

recuired to make decisions regarding the employment of the

strategic forces , as well as the means to transmit those deci-

sions to the forces.1 The official Defense Department definition

of command and control in effect reflects the systemic aspect

of command and control in the nuclear age , by defining it as

I Dhe enthusiasm and optimism re~ardin~ the possibilitiesafforded by the latest electronic technology in solving
t h e  problems of command and control associated with nuclear
stra tegic  forces was not universally shared by ~embers ofthe scientific and defense communities. For exa:-:le ,
Lr. i~erbert fork , a former member of the President ’s
D a len t i f i c  Advisory Com m ittee and former Director of Defense
:~esearch and ~nrineering has written , that “ . ..the overall
complexity of systems is leadinc~ us to a situation in whichthe r~a—— onse to a future attack will be so comolicated and
the  t ime  in ‘;hich to decide what to do will be so short - :
tha t  it will  be necessary to turn to automatic com~utingmachin es for  the  ~uroose. If we cont inue with the present 

—

style of technolo~ ical approach to defense troblems , the
inclusion of human beings in the decision—ma~ in~ loop willseriously dec~rade the ~erformance of the sy stem. Thus , here
too the rower to make life—and—death decisions is ~assinr fromthe hands of statesmen and politicians to lower level officers
and u l t imate ly  to computing mach ines and the technicians who -

pro~-ram tn em .  This trend , if allowed to continue will result
irL the carture of public policy by a scientific—technological
elite.” herbert York , liace to Cblivion: A ~artici~ ant ’s
‘h ew of the Arms Race, (New lork : simon and Jchuster , 19 70) ,
pp 13—i Li..
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“ ...the exercise of authority and direction by duly designated

authorjties...through an arrangement of personnel, equipment ,

communications , facilities and procedures which are employed

in planning, directing, Coordinating and controlling operational

activities of U.S. Military Forces.”

If the Air Force and professional strategists were confident

that electronic technology could solve the problems associated

with the command and control of strategic forces, they were at

the same time concerned that the kinds of systems that would

be built would directly affect the manner in which those forces

could be employed. In one of the more significant unclassified

studies published on command and control in the early 1960s,

Thornton Read coutioned that,

“ One of the most import ant long—term requirements on command
and control is that they should restrict short term choices
as little as possible. Strategies should not inadvertently
be built into the command and control system .”2

This relationship between command and control systems and

strategy results from the information and control ca:abilities

wh ich are required to implement a particular strategy. These

requirements in fact differ considerably for a massive retali-

ation strategy and the more flexible selective response

strategy. The extent to which the command and control system

can meet the actual operational requirements implied by particular

I ~..3.Department of Defense , ~~or1dwide Comman d and Control
Dystem (i,;~-~-:CS),” Department of Defense Directive 5100.30
Lecember 2, 1971, p. 2.

2 Thornton ~ead , Command and Control , (l olicy Memorandum No . 24 ,
center of International Studies , L-rinceton Univers ity ,
June 15, 1961),  p. 21.
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strategic doctrine in effect determines the ext ent to which that

doctrine could be implemented in the event of a real war.

Command and Control Reouirements for Massive Retaliation

~s was discussed in the previous chapter, the U.S. policy—

makers of the 1950s had defined U.S. strategic nuclear doctrine

in such a way as to imply that the U.S. response to a soviet

attack aRainst the Western European allies or against the U .S.

itself would result in an automatic , massive counterattack.

c’ne ieading command and control specialist , Herbert Benin~ ton ,

succintly described this kind of “spasm response” as a strategy

in ;-;hich ,

“...~ olitical considerations no longer affect the conduct of
.-:ar after enemy actions have crossed some threshold — beyond
which point strategic offensive forces would be delivered
as quickly and effectively as possible to inflict maximum
damage on the enemy.”1

It follows that the information which would be recuired by the

relevant decision—makers before they would decide to launch such —

a s~asi resnonse would concern whether or not the enemy had

in fact crossed the “threshold” . Even within the context of

a spasm response strategy, several scenarios can be constructed

which suggest that somewhat more complex information than the

mere existence of an attack might be necessary. For example,

the threshold of unacceptable provocation might be set higher

I Herbert ~enington , “Comm and and Control for a Selective
~esp onse” , in Klaus Knorr and Thornton Read , Limi te d
Strategic ,ar, (London: Pall Nail i~ress, 1962), p I2U .
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than , say , one attacking missile , in which case the command and

control system would need to provide some idea of the size of

the attacking force..

In terms of control of the strategic forces, a spasm re—

sponse doctrine further suggests that once the decision had

been made to proceed with an attack, the strategic forces would

be ordered en masse to attack those targets which they had been

are—assigned by the pre—war contingency plans. The actual

control system which would be required to implement such a

strategy would thus not need to be any more complicated than

one which could transmit a single message of “~-o—code” which

would order the forces to ~aunch an attack aRainst those tar—

~ets. Command and control specialists have consistently held

trat the command and control system necessary to sut~ort a

massive retaliation , or spasm response stratemy “ ...must

possess absolutely unequivocable warning systems and less

survivable , but very rapid execution communications. ” 1 In

ot~ 
-
~~~~~ words , the functions which a command and control system

woul’~ need to be capable of performing in order to implement

a spasm response strategy would be essentially two—fold: namely,

1. Warning of an attack (usually referred to as tactical warn-

ing), and 2. Some means of getting out the “go—code”.

Command and Control hequirement for a Selective Response

The information and control requirements necessary to

I Na~ .Gen. Lee i~.Paschall , “C~ and the National Strategy”,(~~ignal, April 1974), p 8.
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implement a selective response strategy have, on the other hand,

been defined by Air Force and professional strategists in such

a way that they can be considered to be qualitatively different

from and at the same time more complex that those required for

a massive retaliation strategy . As discussed in the previous

cha:ter, the selective response doctrine sum~~ests that in the

event of a nuclear war, the U.s. decision—makers would not be

limited to launching an all—out attack , but instead would select

specific strategic options based on the nature and character of

the enemy attack. Translated into informational requirements ,

this implies that the relevant U.S. decision—makers would in

fact need to know the actual nature and character of the enemy

attack in order to select the proper option for the situation.

i-’cllowing this logic , command and control specialists , like

.~en~~n mton writing in 1962 , have been led to conclud e that

for a selective response strateci-y the command and control system

~auld need to provide for “...warninr , reconnaissance , and

da iame assessment that allows some deliberate classification of

the situation before , during and a f te r  the enemy attacks .” 1

•drit inr some 12 years later, Air force ;- a j .  Gen . Lee ?1.Paschall ,

then irector Comman d Control and Communications for the Air

Force , described the command and control system necessary for

imp lem ent in~ a selective response stratec~i as consistinrr of

“ ...hi-hly reliable warning systems , including some level of

attack assessment capability, rather extensive communications

containing almost invulnerable hard-core execute and report back

~ ~ enington , op.cit ., p 127

- -~~--- — -.. - _ _ _ _ _ _ _ _- -  -- — — ———- -  — - - 7-,---.
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capability, and considerable data—processing capability.” 1

The functions which have been defined as necessary can be

summarized as: tactical warning, attack assessment , dama~-’e

assessment , and. an extensive control of the strategic forces,

including what one Air Force manual has described as “ reconstitu-

tion and redirection of the strategic forces.”2

A comparison of the command and control functions which

have been defined as being necessary for the implementation

of either the srasm response or the selective response doctrines

reveal that tactical warning is the only common element in both

sets of requirements. The other functions are essentially unicue

:o the selective response strategy, and should perhats be de—

scribed in~—reater detail.

1.~-tt3ck assessment has been officially defined in a study

c:n±~xcted by the Air Force in the early 19?Os as an evaluation

of infcrmation from satellites and missile surveillance systems

(;;i~ich ‘,-:ill be examined in the next chapter) to determine the

n~iture and character of the enemy attack.
3 The Air Force def—

ini~ion also details what exactly is implied by “nature and —

charm at -~r of the enemy attack” , including:

I Paschall , op.cit., p ~~ .

2 U.s.~ e~artment of Defense , “~~i.~CCS — World—wide ~iiitaryCommand and Control system ” , (Commanders Digest,  February
14, 1974), P 5.

3 Col. ouglaa ;~.Carmichael , “Attack Assesment” , Space and
..issile Organization (U ~~ F/AF.~C ) ,  Los Anm el es , California,
December 14 , 1973, (Unpublished paper) , p 3.

~~~~~~ — —~~-.~~~ -- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ 
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“...(I) Attack origin — the source of the atta ck; (2) At—

tack Timing — the time of nuclear bursts , predicted imnacts
and re—entries ; (3) attack Jize — number of weapons ; (4)

~.eapon and Payload Identification — weapon types and Dene—
tration aids; and , (5) Attack pattern — type and distribution
of tarnets -under attack . Attack pattern could include , in
order of increasing precision , the country under attack , the

~en erml  area under the attack (port ion of the country), classes
of t arm ets  under attack ( re ta l ia tory  forces , cities (urban!
im-iustrial areas), or mix) ,  the t~irget comolex (missile
farm ) or lar~e target (city) involved , or the exact installation
(silo , airfield , command center) targetted .”1

The definition of attack assessment furnished by the Air Force

ammears to be in fact a “working definition” for a current Air

~orce programme which is studying the means of ref inin~ current

attack assessment capabilities (discussed in the next chamter),

and not all comiand and control specialists would necessarily

amree that  all the elements contained in the above definition

wm’ald be the kinds of attack assessment information which would

he needed to select ootions in the imolementation of a selective

res~-anse strategy.2 however , the Air Force definition of attmc~
assess::~nt iz :erha~s the most co:4rehensive that has been offered , -

and the extent to which it can be realized is a matter for the

next cha :ter to e~~ lore .

I ibid.

2 ror  ~~~
-
~~~

- - ~~le , . .aj .  Ge n. Lee 2- .. Pa schall , current Director of
~he ~efense Communicationa ~c-enc-.’ has written: “ ...There
are some tcumh quest icr~s t~ -~t remain to be answered. ~ostof ~:.am are of the how much var~ety...such as: ~ow much

maci-: assesment is reouired?” -a .~. Gen. Lee ~..~ aschall ,Command and Control: ..hy the stir .orce ’s New .iystems Are
Revolutionary” , (Air rorce 2~.amazine, July 1974), p 61—2.

I
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Damage assessment generally refers to an evaluation of the

actual thysical effects caused by an attack. Damage assessment

can refer either to the damage which has been sustained by the

U.C. as the result of an enemy attack , or to the damage inflicted

by the U.S. on the enemy.1 The former kind of damage assess—

-: nent serves much the same function as attack assessment in that

it would allow 5.5. decision—makers to gain some snoreciation

of the n : ture  of the enemy attack . If , for exmmo le , damage

ascessment reoorts indicated that an enemy missile attack on the

U.~~. had only resulted in nuclear detonations on a sin~le

i~±nuteman missile base , the U.~ . leadership mi~ht be able to —

conclude that the enemy had not int ended to launch a massive

caunter-value attack. This type of damage assessment would also

ho mseful in determining how many forces had survived the initial

en e :r  attack and were available for use in the U.S. resoonse.

Assessment of the damage inflicted by the U.S. attack on

the enem y (of ten  called “strike assessment”) has been associated

w imh at least two purposes. First , information concernina which

enc::.-~- tarmets had been successfully destroyed would allow the

r:- e~--~n: cec i s i cn—n aker s  to cancel any subseauent attacks amainst

thoae tarmets , or to order additior.al strikes against those tar—

~ets which were remortedly not destroyed in the first attacks.

Second , information regarding the effectiveness of the U.S.

attacks against the enemy would be important items in any inter—

war or immediate postwar negotiations with the enemy.2

I ..n:erview i0 6e

2 “ interwar negotiation” is discussed. in Kahn , oo.cit.,
.icsin~er , oo.cit ., and Knorr and Read , oD.cit.

~~~~~~~ ~~~~~~~~~~~~~~~~~~



in addition to a more detailed picture of the course of the

battle su~rested by the attack and damage assessment functions,

the selective respons e strategy has been described by some Air

Force and Defense Department officials as requirinc~ a more

extensive and more sophisticated ability to control the operations

of the strategic forces than is implied by a more simple

“go—code” ca~ability. Command and control specialists have long

contended that the more options any military force may be exm ect—

ed to exercise , the more complex the control systems that direct

the force must be.1 As noted above , the imp lementation of a

s~asm response strategy requires only that the strategic nuclear

forces receive “ one message , one t ime” . More selective

ootions would require that specific forces be directed to launch

a~tacks against ~articular targets. The control system that

-~:cul-d be required to formulate and to then transmit these direc—

mions  would obviously need to be somewhat more sophisticated

than a system which would only be required to transmit a sinr-le

messame.

Summary

Dhe ouroose of this chapter has been to identify the salient

asoects of the command and control process , as well as to differ-

entiate between the functions which particular strategic

doctrines require of a command and control system for their

I ~or ex~- m’-le , “Can Vulnerability Menace Comm and and Control?”
(Armed :orces Management, July 1969).

~~~iA Z4c.a, - -r— - - -- --— - - - V.—- - - -  - -
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implementation. The particular command and contro l func tions

— which command and control specialists have associated with a

massive retaliation or spasm resaonse strategy have been shown

to be qualitatively different from those necessitated by a selec-

tive response doctrine.

Thus far, this study has been confined to a discussion of

comman d and control in the abstract. Command and control

camabili t ies  and functions are , however, the product of the oper—

am ic’n of actual systems. ~he following chapter: ~:ill focus on

the design and development of strategic command and control

— sYstems in the u.S. as well as examining the relationship of their

r~ smsct ive  technical capabilities to the implementation of Darmi—

cular ~trat e~ ic doctrines.
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~mct:oal . mr nin G mystem s and .ttac- : Assessment

:ettin— the Stame: T~ e :recedent of ~ ‘.Gh

S’st ah1ishin~ the startinc- point for any -a :’micu iar histor—

:o:cs s involves in many respects a hi~ h y  ar~~it r a ry

ie:ioicn. Rarely can history be described atr:ct y in term:

of d~.scr:et , ahn ’:~1y de inemted events. Rather , each new

no~~ 1c~ :enm do’ ends to a o ce-. -:i~~omnb1e extent u~;cn thcoe i - h

it. - i th  th is  one c~ veat c~’sc3rninr~ the comu~~tive

~~~hi s tory f~ r-.ly in o~ ne , th e f i rst  ~;t ~~~es ~n the

of s-~e ;~:&sen m U.~~. mt ra ;c- -~i c co :msad an-i c~ mt ro l

io: t~ e ton- osem of this :tud:- , be t r aced to 1-~-~9.

- or to  t ais  -~-:ar , the n ioi~~1e r::i.~ i:ary tknest to the - .~~~~~.

i: ;e:-’c’ats h- ad h e- on ~~r ceivc-d 
~~

- - ‘  
~~~~... ~- o l i oy — ~ hers  in te rms of

a - - .~~et — :oac ’: -
~~~~ c~~ i.~’o-tc-r: . ‘ ‘ o e. h o~, e - ~r - n r 1~~~9 ,  the

:r~~~ t~ e 7.~~. • - -n~ -o-~ -; en stcmio i-canons and ~T.C. —

f-o r t ae r~’t t i s e h~~-an to : o n i o u s ~ -’ con sider

the :r - -s~ e ct .  :~ a -~ir~:ct attscm of major J~e s t r — m o t~ ve nropor t i : -ns

U.~~. nc~~o and it:e lf .

~
anress-on-iin ly, :ncr-. :cd atte~ t i~ n ~as fosused b-~ both

m i l i o :~r-~ n:m~ civo 11am de~ € -ns e  amoi~ ;sts r’-n t:.e :‘~~~ em of .S.

—~or da.:
’emse ~m~r~st bomber ettack , w~oici at she t~ e -;ns the

c r-ar -~nns by whi ch soviet a tomic  —..-e:oo ns cc-mld h v ~ ~cen
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de iv - -ed t o  ti~~ U .~~. tmr ;ets. 1 :n 1~FV3 , t l~e ~ir rees ’s

Cc i entific •bi~;~ s-ory - o~ x-i e.~~a : ]  is:ed an Air b e f e s se  y st e : s
- Co - i t see  to stmc ~ -’ th e  ~robl ero of :oo:~’ n : t i m .~ the

air le en•:-o -f the ccnsint ental i~ nd ass t h e m  was the  hmitel

~t a t e s s i t h  ~ cor res )onJin~ iy fmr  f i u n~ d e fe n s iv o  f or o e .  he

c: -io t e .:&s hosieci by r . G-eor ~ c~ 7~ hle~’ of th e  : :c : ~~ s-~
:~~~t:tute o~ achnology. ~j~nificnntl’,~, :•:?‘s enmin nim -~

o:-: :-rti:o ~:-o m1i be very much involved wi th .  ~ir Forc e comman d and

- 

- m c i  de-~~~onm-on t s  for  the next two decades .  The fo1i~~:in~
:em:, sh: c-oo ::ittee concluded that too ~ir Fo r s e  shcuid dcsi i~r.

m oo •c;:l-: m c omb i n a t i o n  of radars , cc::.ounicati~-no , -~n - i

m o or s  to f:~ci l i tat e the Cirection of :-~n s in  iefens~- .~ The

s~~a e e m t 1 v  r s~~stoC -~~2 to  f ul ly  dcv~ Thm th i s

o cm u ;  - :r— :: r defence ccr.c-c .;t , a to :1. whi cm Ji~ dele~ ated

to i :  ne -:ly created iino - ’ln L~~ ormtory. Con y in ~~~~~ the

~~~~~~~~~~~~~ :o::~~~- m t m :~
-
~
- cu:iine~ am ~iir  dc-f cnoe om ote -- , . .

niT-h One cc:;. st eno to  ceive , - m ccc: an:i t:-~~~~.it a i r

: - ,--oi~~~ro o-e , i-dent ifico-tion , sad wcapsnc pui~ -ano~ in~~orma ti :-r . ’

r°~;3, t~ -~ Cir — roe f-o r::mtily acce~:~~ed the : !ncc~ n l a b —

a:- :cn- o:’: -c~ -~~ s-a t ie :-a:ic Sf the .C. sir ~efen:e s-Tstem m od

mm - s t aam e ys- - ,r it initi; ted the de-~’ell -meat of the Ceoi—~utonatic

- r-o an~ f:n2050nt (~~~iCL~ dv:.tem to in: 1 - - -st th~ c once:t.

~~e ~.CC s- -stem ~-;ao in :ao~-- too - -cots t e lo- -ica i  extension

c~’ ~~~ of i -s-Jon defes-se c- ci i c’: cm 
~~

-

~~~

- t .c . o ?t i : - o n tne

I •~~~~. c :-:ce~~~cns , -~e ta i 1 e J  ‘ n - ~ is -~~~~~ toe 1d not of  ~oviet
ons cc- v o o; on .. st. o “1: cslculation:

: - - --s ’n to s o n  -iea~ -~~ ~~ f ’o- -i:~ in G-oorr-o C.
—‘ ,- -, T
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the  5attle of 2-ri tain . ~dCZ , woich wan subsequently dubbed

4 1E2 by the Air torce ,’~ ultimately consisted of a series of radar

sites , ia :iudiac~ the DEW Line r~ dar system situated in Northern

Car.ada, which were linked to regional control centres. Computers

installed at the regional control centres were designed to pro—

cess and Iresent the inforso’tion obtained from these radars in

ord- : r to aid human controllers with the complex computational

task of directing the intercention of approaching bombers with

f~~-hoe : aircraft and air defense rr:issiles. Actual decision—

makim-” authori ty was to be retained by the human commander ,

h e n c e the term u semi~

Tevelos::eat and refinement of the SAG E air defense concept

and :: :t cm c ot inued throu~-hout the 1950s; however , by the

€- :ly ‘~~6’:, t:e entire system ~as being phased—out. The SAGE

ha~ been constructed before a missile attack was con—

t constitute a real strater’ic threat and before the

v o lc : o er . t  of high—yield nuclear warheads. Once the Soviet

v~~ai:ns c-f t:.eoe systeo-s become cperational , the CAGE system

in effect became hi-Thly vulnerable to even ind irect attack.

kCI l l  :e;erm measures were taken to p rotect  the C~tG~ control

centres -a~-ainst certain residual nuclear we- on: effects —

s~ ch -as radioactive 1 fallout” — the Air Force had. decided by

1962 o h o t  the :teçs which w~uld be necessery to h arden the

.~-t~-E sites could not ice j istifiecl because of the costs that would
‘0

be io-.rolved in such an effort .~~~

I :~ro “ L ’  ~ -s’te- . is ef~ —~~d b’ t~ ‘~ ,~ir F cr :e es “
~~~ c”on~-osite of

skills an-i tochain ;es cs~- l.o of ssp~’ortin- an
c n er s O i o . ;a l  role. ” A~ r For c ’~ o~ iey T ’~t t - ~r for  ‘oom ~’n— ~ers
( 

~~~~ 
- •- 

, 5 U3t 1- sJ~- , ~ ~~~ • 
g 

•

2 ~~~~~~~
— ‘ - :-

~~ ~~~~~~~~~~ -v :: t~~::e, anu~ 1 ~~~~~~~~ ort ,  FY 192, m 1~~.
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Corn 3-~oa-o ir1~ly, increased emphasis was accorded by the

Air Yorce to its so—called back—up Interceotor Control (BUIC)

~yste:c (- .IGC) which had oririnally been designed to take over

the direction of air defense should any of the CAGE control

cen t~-e become inoperative of disabled.’1 ifl ~ju:tifyinI: the shift

f i n : .  the ~AG E to the BUIC system , I- cbasara s ta ted  in h is  1965

annual report that , “Althounh it cannot handle as many t:r~ets

or interce~tors as SAGE centres , the BiIC system is less vulner-

able , less costly to operate , and more commensurat e with today ’s

manned bomber threat.”2

Aside  from any questions concerninj~ the survivability or

cost o±~ the GA GE system , b~ the mid—1960s the very raison d’etre

o~
’ anti—bomber defense in any form wos losia~ its former validity ,

at least in the o~ iroion of Cc~aa-ara and to-soy of his staff. By

them the major strate~ic threat to the U.S. was defined in terms

of toe soviet land—based missile systems and any interest in

act~ vo dofeace was correspondinr’-ly shifted to o-uesticns of

:nti—mis~ ile defense. Further:oore , throu d hout the latter half

ef the I - - T T s  the Goviets asneared to t-e r~ahia : zoo e f for t s to

imor ;o-e their inter—cont inental bomber c ::-nb i li t ics , which

con s i s t ed  of a~-- in ~ Bison and Lear deployed in far fewer

aanbc-r s  t h a n  the U.S.  B— 52 bombers .7

I ‘Surveillance and Control Systems” , (S i -~rsi , Ap ril 19r6), p, 23.

2 r- -- s :-tmcnt of efense , Arn~~~ ~ep ort, ~Y 
1~ C5, ~~- 17~

3 ~:ecificol’ y, the Coviet d o loyment of  ~ c-n -—msa - -e bombers
r’ o~cheJ. it: eak in 1b67 with -cLout 210 ic on scsi 

- -~-~r. That
force stea~ ily declined to a tO~ :I of 1’ 

) on ~r:t i HI aircraft
jfl 1Y71 and since to-a t t~ mo no increases h-ovc Lr- r ’- on~—~e. The
3cv~ et T ~c° f i r e  i omher , ~r e sen t l y  con sidered a ::ecl r n — r a n ’ e
bombe r , - - - c old rc~ ortedly be caroble of i o t e r _ c o :o t i r .emt a l  r onn e s
if the noviets i-ore to dovelo~ a more exten s ive  i:~— f l i  ht
refs-~ll i rn ca a b i l i t y  than they have at p r e se nt .  l nt e m r . a t~ onal
:n-s it:otc for tr-ste~ ic tudies , The :1i1it ar ~ 2a l ~ nce ,  19~m_75,
(L ond on , 19?L~) p 75.
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erha:s even more si~ nificant  than the size of the Soviet

bcmb-or force as far as the issue of anti—bomber defense is con-

cerned was the 1972 ai-reement between the United .~tates and the

~oviet Union to restrict the deployment of anti—missile defense

systems. In early 1974, Secretary 3ch1esin~er was led to con—

d u de in his annual report that ,’ .., since we cannot defend

our cities agair.st strategic missiles, there is nothing to be

gainad by try in~ to defend them against a relatively small force

of Soviet bombers.”1 Ji s report further indicated , not surpris—

ir.~;ly , that plans had been formalized to phase—out the last

c-oerotional YiIC control centres in the U.S.2

In ke -°: in~ ~i th the new “prim ary mission” of the U.S.

ai: defense forcen , which ;chlesinyer later defined in the FY

19’7 6 snausl re port as insur~n~o the soverei~ nty of U.S. air space

ir-. ~ao-~on - c, the command mad control functions which had once

be-o n delemated to the Cd~~ and hUIG s~’ste::. were to be performed

from 13 control centres to be used jointly by tb-a Air Force and

the Fe~ eral A vi m t z c n  Ar--e:cy (PAA). Recent study of this zoropoosal

has led the Pc-rotoyon to conclude t}not the joint use of the sane —

fo cilitie: for routine n u n  traffic control by the FAA and the

air de f en s e  c orations c-f the Air -ox’c~ would be ‘inefficient

in oscet i rc e ~in :~ uon,cr :oihle u’oo~er nctu~ 1 conb-ot ccoi-I itions.” 

ye teen rCV -u1a ~ ed t-o establish ~onir e~ i anal Ca—

en~it i o n s  T o z o t r e l  Centers ( R O C C s ) ,  whi ch - - -cu ’ I -racess ir.fc-r:ation

f rom som e ~3 militan;?/?A -. ~oin t n e surveildaroce radars , for the

com mand and control cf air ~ef~ m ce oporotinos i.n the corotinental

I cp~~r~ oOen t of ~efenae , n n - i - .1 - --
~~~ ‘t Y 

~~~~~~~~~~~~~ 
p 6~’.

2 ibid., C~~.
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Furthers-are , for its t im e , d~ GE and the entire complex

of U.S. radars located both in the U.S. and Canada seem to have

been well suited to perform the function of early warning of a

otrateTic attack. The so—called ~957 Gaither Committee , wh ich

resorted on the status of American active and passive defense

measures , a~~ ears to have been fairly well satisfied with then

curreat U.S. cao:ahilities to provide timely warning of a sur—

;rise bomber attack , suon~en t in r ~ only that the radars which faced

the seas ~e ::oderaized arod extended to prevent “end runs ”.1

i-:o’-1-~ ver , as was recounted -above , by the mid—195-Ss U.S. defense

:-lanrners ioad conclude-i th:-t in the near future the U.S. wculd be

confronted with ~n ent ir cly new stratej~ic threat , in the form

of ~ovY-t iCY-Is. ~he Ccither On :smittee re-crt clearly reflected

this ~ro win -n concern wits ~oviet missile develor-semt and made

soecific proscoals to :-xw-sid -nt Eisenhower recardirog a U.S.

resh on-roe to the new situation. in the area of tactical warning ,

it reconmended that the U.S. develo~ to an operational capa—

b±i~~ y a rsriar early w- -crr.in~ system to detect an 10Th. attack

in inched from the Soviet T n i o n .2 The committee justified such

a 00:- stem in. to-m n of r’nservinr tc:O credibility of the U.S.

rouc ie-~r deterr-ont by lesseniop~ the vulnerability of the SAC

hc~ ber fo r c e to surprise missile attack. harly i arroin~ combined —

w i th  qui r o~z reaction alert ca -ability (also reca:~mo roded by the

I ecur i ty  P e s o u r c -~s and of the scientific Advisory Committee ,
“:- terrence and Survival in the 0uclear ~ c (~sc ~72-’~- )” ,
:;ove::wer 7, 1 ?~ ?, ~oar: i  III .A.1 .b.

2 ibid ., para . III.A.2.
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report) would supposedly allow the SAC bomber force to be air-

born e before they could be destroyed by incoming ICFii warheads.

The report further suggested that such a missile early warning

capability was technically feasible , but cautioned against

a crash programme to fully develop it.1

The Ballistic Missile b’arly Wari~in~ System

If in fact an early warnin g system to warn against an

ICB:-I attack was technically feasible in 1957 , it had only just

recently become so. The tentative plans for such a system had

been based on the concept of extending existing radar technical

capabilities. Since radar could detect aircraft in flight at

a considerable distance , the logic must have run , then the same

principle could be applied to detect missiles in flight. How— —

ever , :iven the speed at w}-uich missiles could travel and arrive

at their targets , warning of their approach would need to be

crovided as soon as possible after their launch if it was to be

at all useful in its stated purpose of protecting the SAC

fcrces a -ainst surprise a t tack ,  This strategic consideratior.

ictolied a technological requirement for a lon~’—raInGe radar system

c-amable of detecting objects the size of missiles at ranges of

several thousands of miles, -.hich clearly did no~ exist during

.orld .-:ar II or the years iriroedi-ately following it.2 Sicmifi—

cant ly ,  in 1957 , the Air Force had embarked on the development

I i b i d . ,  Aupen d ix  F , para . P.1.

2 i~he technical i~roblems and limitations associate-i with radar
in the decsde fol1owiri~r tbo r7eccni .- orld ,er are discussed
by one of its inventors in Sir Robert ‘:1atson— .ott , “Rad-or
Defense Today — and Tomorrow ,” (Foreign Affairs, January 195k).
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cf r~i hi - -h powered t ransmitt ing tub e that would reportedly extend

t n e  state of the art by a factor  of 100 , as well r n  sponsoring

research on a large “toros—typ e” antenna.1 The research and

develo~ nent of the very technology which was necessary for an

ICB.-i warning system had thus preceded the initiation of a formal

pro gramme to develop such a capability — however , not by much.

In 1953 , the development of a Ballistic -:isslle ~arly

Warning System (B-SEWS) was actually started. As with the SAGE

system , the Air Force was again the service with responsibility

for the new project , which it designated 47’-i-L . B - ~~~S ultimately

comprised t hree radar sites; at Clear , Alaska; Thule, Greenland ;

and Fylingdale Soors , ~~gland. The system became fully oper-

ational in January 196~4- with the completion of the England site,

althou~h the system had been functioning at a lower level of

intensity prior to that tim e.2 Radio Corporation of America

ho d been designated as the prime contractor for the entire

system , although the completion and refinement of the system

re~ ort c ly  involved some ~E ’~OO U.S. companies — most notably

Osn eral Siectric which built the “football field” size detec—

tion radars, and the Western Electric Cam p -any , which the Air

Force se~narately contracted to construct the comrn nnications net—

work which tied all three sites to the I~orth ,‘noerican Air

P efen se  Co~.mand (PSTh’tD) Headquarters in Colorado.3

I D r .  John S.Burgess , “The Pe rrearch Frontier: lnnnin~ the
hesi-Tn and Sevelopment of lectronic Coseonents” , (Air
Lnivarsity uarterly Review, Summer 196-~) ,  p 113.

2 e-’-ar tment  of Defense , Ann ual Pr-j-ort, FY 1°-,~~~ p 12~

3 ~ i:nai, Amr i l  1966 , pp ~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- - - - -



P. ‘ _ ‘ ~~~~~“~~~ ‘~~~—~~‘-,- ~— -~‘ - - ~ -~~~~~~~~.. 
- 

~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —~-----~~- -.,.-..‘.--—~~~-- .._.. — —- --
~~

55

i’ven with the completion of B~~~,S in 196/4., Pentagon officials

were concerned that it would riot a f ford  suff icient  warnirr7 time

of a ICBt attack to allow the SAC bomber force to become airborne

before their bases were destroyed. Air Force officials reported

that the E S J , -~3 was caoable of providing only about 15 minutes

\-:arnin~r of a mass -missile attack launched over the northern polar

ro-ites from the Soviet Union to the U.S. and southern Canada.1

The l imitation of the B - ~E~ S warning time to 15 minutes was

essent ially geophysical in nature. The large transmitters of

the Th-~~~..S detection radars only propagate radio waves in a

strai~ht line — in other words , alonr~- the “ l ine  of si~ht.

Consesuently, the B-~-hP- S radar signals are not normally able to

bend along the natural curvature of the earth. Thus , missi les

launched from the Eurasian land mass would not be detected by

the h-S~,3 radars until they had in e~’fect “cut ” th e outbound

radio si~-nuls. A~psrcntly , thin would not happen until some

10 or 15 minutes after they b- id been launched — that is , 15

minutes before their warheads Could arrive at their targets.

The Air ~orce was not convinced that 15 rw nutes was enou~h time

to launch the SAC bomber force , or to ta :e the mecensary rre—

cautions  to protect the nat ional  dec is i on—mok ers  and implement

sny civil defer.se measures. The Air Force thus ~rc~ued the need

to develop s:iste:is that would incr ens e the worn in~ time in the

e-~~mt of s.n attac~c. Si~-nificantly , in 19~ 1, even before  th e

L~~T - S was completed , ~cr,arnara announced in his annual report that

I Ccl • P .-J. cGcw~ n , “Deputy  fo r  -3ys te m -n i n - ip cm en t  ‘ ut l ines
Functions ” , (i~~t-~, ::sreh i?~~ ), p 30. The Y h~-S is also

to ‘
~: rn of an intermedi~te_ranroe missile attack

ayiinst the United ::in~aom .

—- ~~~ —~~ -- —~~~~~~~~~ ___ -o -
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efforts were underway to develop other systems which would serve

to increase tactical warning time in the event of an attack upon

the United States.1

The Early .-. a rn in ~ Sa te l l i t e  System

The first of the Air Force efforts to improve the U.S.

ear1’~ warn!n~ carabilitieri was the development of an early

warnins satellite which would be ca: able of detecting ICB~-ig

immediately after they had been launched from a vantage point

in space. As with virtually every command and control system ,

the  enr ly  warnin g satellite reI:-rosente-~ an atte:a~-t to apply the

most recent technologicrt l innovations to perform command and

centrol functions. In 1959, the Air Force started development

o±~ a L.issile Defense Alarm Systero (;-:1DAS), au~ arently as t art

of the Lockheed P’S — :17L project that also included develop ment

of t~ e early reconnaissance u~tel1ites.
2 -The basic principle

behind the SIDAS conce’at was the detection of missile launches

- .- -ith the use of sensitive infra—rod sensors which could detect

the h ot  exhaust “plumes” emitted by a missile in flioht .

At first , the Air Force had a~-i-arently envisioned a more

extensive role for the SILAS than simply the detection of

missile lau.~ches. In 1260 , the Secretary of th- . Air Force

romorted on Air Force rroposals for an active anti—missile

defense system in the annual Defense i)epart:-cnt report ,

I Lepa~~ment of efense , An~u~l P~~ort, ~Y 1~~ 2, 10.

2 :€~ -~re- ’m- ~oor1 , ~econn:i i nsnnce P’urvei~J once -~nd ~rms Control,
A~ el~ hi -~~ ~r ~~~~ ~ , (Londcn The ln ternat io iw’l Th--titute
of Strate~ ic Stud ieo , 1)?2), p 18.
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indicatin~ that,

“ ...the Air Force favours intensive study and vigorous
investigation to devise means to attack hostile missiles at
their most vulnerable time of f]inht — as soon as possible
after launch , before burnout and anior to the ti:~e when the
warhead has senarated. from its booster. An active missile
defense of this type apnenrs to provide the ~reatest hope of
an effective counter to the ICBP threat. As cart of this
larger effort , the Air Force now has under development the

~~ss±le Defense Alarm System (L1DAS ) which will consist of
satellites...cen-:-ahle of detectin~ missiles just after launch,
while in their boost i~hase.”

1

Thus , in the early phases of its development , the ~.iLAS pronrar iime

was very closely associated with the initial pronosals for an

Ame r~cnn ABi-i system. As with many other systems closely related

to specific command and control functions , the early warning

satellite was identified and in fact justified in terms of

f-~n c m i o n s  inr~ely unrelated to the ultimate p urp o s e  of the

sostem.

The f i r s t  ~ IDAS satellites were placed in orbit in 1960 .

The initial series of tests revealed several technical diffi—

cuLt ies with the satellites — particularly those concerned with

the infra—red sensors ’ ability to distinnuish bet;-;e-an different

sources of thermal radiation , such as missile exhaust or sun—

light roflectod from clouds.2 !ot surprisingly , !-lcPamara had

serious reservations about the Air Force pro~rcmme he had

inherited from the previous administration . In the spring, of 
—

I Department of Defense , Annual P~port 1 FY 1~~~1, p 316~
2 itilip J.Plass , ~ecret Sentries in Space, (:lew York:

Dondon h ouse , 19 7 1 ),  p 175.
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19G~ , he testified before a Congressional committee that ,

“...The problems (with MIDAS) heve not been solved and we are

— not prepared to state when , if ever, they will be solved.”~
By late 1961 , the Defense Department had sharaly curtailed the

~.lSA3 ;-rograrmie after only five verified launches.2

Interest in applying the latest satellite technology to

the problem of early wornini- of an ICP~ attack did not fade

counLetely, despite the difficulties which had plagued the

early MLSAS programme. Apparently, 1ISIDAS_type ?? instruments

were carri~’-d aloft on—board other satellite packages as part

of an interim early warning satellite programme.3 Eeanwhile

F research and development efforts directed toward improving

infra—red sensor capabilities continued. By late 1966 enough

of the earlier problems had apparently been solved that the

Ai ----’ Force deoided to select Thompson—~amo—Wooldrid~o Systems

(usually referred to as TR~’I) to develop an operat ional early

w ar n i ng  satellite urder the aegis of Project 9~- 9, variously

referred to as the  arly - :arning Sate l l i t e  System , or the

Aero si~-ace Surveillance System . At the  sr~ne t i m e , Aerospace

General was awarded a contract to develop infra—red sensors

for the satellites , while General Flectric was named to design

a television camera for the system .4 The TR~’ satellites were

I (~uote~ in “Problems harked :-.- -rly Satellite Sffort” , vi - -tJ n-~ : — R c e ‘..ech nolofy, Sep tember 20 , 197 1), 1~~
2 Gr e enwo od , o. cit ., p 18.

~ _____

L~ ~viatien eek 3rd :~~ - ‘co - ioc ~--n o l o~ y, September 2~~, 1971, p 19.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ ~a—



to operate on the fol lowing prin ciple: first , the infra—red

sensors would detect thermal activity that mi~’-ht constitute

a missile launching. Then , the satellite ’s television camera

-;ould be turned on to allow ground observers to visually observe

--;hether or not a missile launching had in fact occurred. In

this way , the difficulties which had been encountered with the

infra—red sensors in 1960 could to some extent be obviated.

The TPP~: satellites , subsequently dubbed 1-roject 6’4.7 or the

Defense Satellite Program were developed in two phases. The

initial launches of the Phase I satellites were reportedly

unsuccessful. However , by Lay 1971 a pair of the 6.~7 satellites
— were in operation in a geosynchronous (stationary) orbit over

the Indian Ocean. Deliveries of an improved Ehase II satellites

were subsequently begun in 1’ebruary 1973.1 In the FY 1975

annual report , Secretary Schlesinger indicated the D.S. now

maintains on station one early warning satellite over the

Lastern he:r.isphere and two over the .- estern l emisnhere .2 In—

formation fror~ satellites is relayed via communications satellites

to two ground receiving stations — near Woomera , Australia ,

and Denver , Colorado — where it is proces~’-ed and correlated

by computers with intelligence information re~~rding the

launch characteristics of potential enemy missiles

I “Ad’i~ tional .ornir~ ~ntellites Su~ected” , (~ viotion Seek
and ~~-ace echnc lo ,~~~ Lay 14 , 1973) , p 17.

2 Department of Defense , .~nn ual Peport, PY ~~~~ p 72.

3 Thrry Sh ier , “U.S. Loves to U~grade Lissile Par~ ing ’ ,
(Aviat i on Peek and S- nce TechnoThg~y, December 2 1974),
p 16.

.1
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The Air Force is now considering the possibilities of

providing its early warning satellite system with even more

sophisticated warning capabilities , including reducin! the 90

seconds it currently takes from the time a missile is launched

until it is detected by the satellites. Plans have also been

made to develop transportable processin~ spstems to replace the

— present ground—based processing centres which are highly vulner-

able to an enemy attack. Such processing systems might even

be placed on the advanced airborne command post (which will

be discussed in Chapter Five) in order to enhance the surviv—

ability of the early w~rrting capability afforded by the early

warninir satellites in the event of a nuclear war.1

O~i~~r — t h e — H o r i z o a  P a d ar

The recoi l a~ arosch which was adopted by the Air Force to

increase the ~arnjn~ time which would be available in the event

of an IS~S attac;c , involved the exploitation of a technological

innovation known as ove~ -tLc—hcrizon radar. The “forward

scatter” version of ~YPH radar operates on the princiDle ~
‘~n hoi;-’—

cing radio waves off the earth’s ionosphere at extremely long

ram-~es allows for the detection of anomolies in the upper

atmosphere which could , for exsmple , be induced by a missile

passing through it.2 Using this principle , an C~TH radar would

ostensibly be capable of detecting missiles immediately after

I ibid., pp 16—13.

2 Department of Defense , Annual Report, FY 1?6’L, p 18.
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they had been launched and , in the case of a Soviet ICBi~ attack

against the Laited States , would almost double the warning t ime

afforS ed by the BLE .-!S radars limited to “line of sight”

detection.1 Thus, the 5Th radar system would be comparable to

the sa te l l i te  system in terms of the actual warning time afforded ,

and. in some respects might be considered a du~-lication of effort

cad expense. Sowever , as was noted above , the early warning

satellite was plagued with technical problems throughout most

of the 1960s, during which time the decision to proceed with

0TH sys~e~a was made.

Deveicpment of the C-TH technique for strategic purposes was

f ir st  publi ally announced by President Johnson in September

19%~- , in the wake of claims by the Pe~ublican Presidential

candida te , Senator GoldwBter , that a Democratic administration

ha d made no significant strategic initiatives during its four

years in office.2 That same year the contract for developing

an initial 0TH system was let to Ratheon and Sanders Associates ,

under the heading of Air Force programme ~4-40L.
3

The testing and development schedule of the -DTH radar

system was markedly accelerated in 1767 in response to Pentagon

fears regarding the possible emer~--ence of a peculiar , new

Soviet strategic threat. Gn ~ovember 3 of that year , ~cPamara

announced in a press conference that the Soviets were develop—

in~ what he termed a “Fractional Orbitting Bombardment System

(FiBS) . ” 2uch a capability, ~cSamara warned , would allow the

I ibid., p 517.

2 ::ew York Times, September 18, 19P4, pp 1 and. 20.

3 Greenwood , op .cit., p 17.
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Soviets to launch warheads at the U.3. in depressed trajectories

over either pole which would not be as easily detected by BSE’JS

as a “standard” high trajectory ICPS- launch . E cL am ara  stated ,

in fact , that a FOBS attack might reduce the tactical warning

time which could be provided by the B5EWS to less than five

minutes.~ Although the 0TH radars had apparently ori~inal1y

been conceived as a supplement to the BEEh’S which would increase

the overall warn ing time of a “standard’ ICBM attack from the

Soviet Union , its unique characteristics apparently endowed

it with a capability to detect a possible FOBS at tack.~
In 1967 , the 0TH radar system was still very much in the devel—

cpsent stage , although it had reportedly performed as well or

better than extected. However , using the rationale of a poten— a

tial Soviet FOBS capability , the 0TH system was quickly made

operational , and by ~‘ebruary 1958 , the system was already in

use by Si-SAD , albeit on a l imited scale.

The urgency which greeted initial U.S. fears

about a Soviet FOBS capability eventually receded , and while I 
-

the -DTh radar system was still considered important as a means

of det ect ino depressed trajectory attacks , the 0TH came to be

perceived primarily as a supplementary component of the entire

U.5 . early warning system.

In.. the FY 1976 annual report , releaoed in February 1975,

Secretary Schlesinger announced that the over—the—horizon radar

system :53 being phased~ out . According to the report , the 0TH

had been plagued with a number of technical difficulties

I ~ew York Times, November 4, 1967, pp 1—2 .

2 ibi-~., Al so , Department of Defense , Annual Report, FY 1~ E7, 
-

p
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resulting from atmospheric disturbances. Given the difficulties

associated with the system , as well as the successful de r b y—

ment of an early warning satellite system , the ~entagon had

obviously concluded that the costs of operating the 0TH radar

system could no longer be justified.1

Warning of Se-a Launched Ballistic ~1issiles

By 1963 or 1964 even another strategic threat began to loom

in the calculations of Air Force systems planners. The Inter-

national Institute of Stratec’-ic Studies report s that in 1960

abe Soviet Union had not yet deployed any sea—launched ballis-

tic missiles (SLBM). However , by 1962, it apparently bad “Some”

and by 1964 that number had jumped to iOO.2 Significantly, none

of the U.S. early warning systems (except for the early warning

satellites which did not become an operational reality until

sometime after 1971) were configured to detect SEL~~ launches.

P. .5,3 had been designed to detect mass missile launches over

the North lole .  The 0TH system , on the other hand , comprised

transmittin~ stations in the Far ~Iast and receivinm stations

in -.estern Europe ,3 thereby suggesting that it was capable of

detect ing only those missiles that would have been launched be— - 

-

twoen those two points , namely the Asian and European land masses.

I L- e~ artment of Defense , Aniu-4 Peport, FY 1,~~~~~~ p TI—48.

2 In te rna t iona l  Ins t i tu te  for .3trategic Studies , The Silitary
Eal -ri nce , 1 hhs—1970 (London , 1969), p 7~~

3 Greenwood , op.cit., p 17.

-~~~~~--~~~~-~~
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Even though the Soviets had not yet begun to deploy SLB?~s

in any sign if ic~int nun~-ers , the Air Force had begun to study

the warning problems created by SLiS- s at least as early as

April 1962 .1 From such Air Force studies emerged a proposal

to develop a s:,stem specifically designed to pro”ide tactical

warning of an SLB I at tack. The actual Air Force proposal suggest-

ed that a strictly interim SLBI1 detection capability could

be provided by making the necessary modifications of the large

SAGE radars which were being phased—out of their bomber detec—

tiori role. The interim proposal , designated 474N by the

Air Force , was approved by flc~amara in november 1964, and the

modification of six SAGE radars on both the Pacific and Atlantic

coasts , plus the construction of a new site on the Gulf coast was

be gun • 
2

~‘hen the satellite early warning system fin~lly became

operational , it was subsequently identified as havin~ the primary

responsibility for the detection of SLBM launches. Secretary

Schlesinger reported in 1974 that the Western hemisphere satel—

1~i-tes were supposed to provide the f i rs t  warnini- of an SLB~
attack against the U.S. with complementary coverai~e provided

by the 474N system. At the same time Schlesinger expressed some

zci s~—ivings about the current U.S. SLBM detection capability :

I epartment of Defense , Annua l  Rerort 1 FY 196,~~ p 403.

2 ibici.
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“Unfortunately, these 4745 radars...have limitations against
Soviet SLBSs...particularly the new long range 13—S—S. l ore—
over , there are a number of l imitat ions in the current ~~~~~~~~
coverage~ it does not ful ly  encompass all of the areas from
which the ~3~5~ 8 could be launched , it is susceptible to
temporary solar induced outages which may cause some loss of
coveragL in those areas not covered by both Western Hemisphere
satellites, and it is not entirely free of false alarms . To
provide full  coverage of the SLB~1 threat area , and to insure
prompt verification of satellite dat a , we must have a more
effect ive and reliable complementary warning system than
47~S radars ,,2

In keeping with the pattern which had been established with the

previous warning systems , the Pentagon response to the threat

caused by the Soviet development cf new delivery sy stem — in

this  case the 33—N —S — was to recommend an entirely new early

warning system. In the case of the long range SLB - . t hreat , the

Defense Department has suggested that the k7k~ radar system be

re-r laced with the two new , so—called SLBM Phased Array warning

R adars , which have been described as being more reliable.2

Schlesinger accordingly recommended in early 1974 that funds

fo r th~ phased— array radar systems be approved by Congress.

The following year Schlesinger reiterated his reco~:rm en da t ion

to develop an East and a ~ieat Coast phased—array radar system

for the detection of SLB~i launches. In addition , he announced - -

I :e:art~~nt of Defense , Annual Report, FY 1975, p 72.
In t~:e fall of 1974, the ~oviets reportedly test fired anoo —: ; —-~ SLPS for a dis tance of some 5flT)0 statute miles , the
b - r e s t  f i r ing  of an SLHS for any na t ion .  i ’he range of the
U.s. roseidon SLBS , for  example , is about 2800 statut e mi les .

2 ibid., p 73.
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that plans had been made to , 1. phase—out a 474N stand—by radar

on the East Coast , 2. to close down the 4-74N radar site on the

Gulf Coast (Laredo, Texas) and to replace it with a Space Track

radar in Eglin A .F.B. ,  Florida modified for the SLB~1 detection

role, and 3. to phase—out the Bi’~EW3 radar site at Clear, H

Alaska , if it could be established that its functions could be

assumed. by the West Coast phased—array radar . Schlesinger’s

rationale for implementing these “ cuts” prior to the actual

deployment of a phaBed—array radar system was to save the costa

involved in the operation of these systems — a theme which per-

vades much of the most recent Defense Department annual report.1

The ~0F~AD Command and Control System

While each of the early warning systems described above

were developed more or less independently of one another and by

virtue of their respective technical characteristics possess

~ifferent capabilities , in the event of a nuclear attack on the

United States each system ’s informational output would in effect

be used to supplement the information provided by the others.

The data supplied by each of the sensor systems is relayed by

a variety of coLnmunications links to the ::orth Am erican Air

Defense Command~s Combat Operations Center (N3RAD COC) located

in a hollowed—out mountain in Colorado. There co’-’puters process

the information from each of the early warning sensors and dis-

play the relevant facts on large computer—operated display panels.

I Detartment of Defense, Annual Report 1 FY 1976, p. 11—49.

~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _-~ _-~~ ~~~. ~~~~. -



~
!.—‘-------

~
- .-, — -.,, -————------ —.- , .w---.--.-~

.-
~- -

~ “ -‘-i——- — ,
~~~~~

,— -~ .-.---.--—,--.-
- ~~~~~~~~~~~~~~~~~~~ - - - ‘— - --~--- ~~~~~ - ,~~~~~~~~~~-~~--.--~~~~~—---- -

-: 67~~~~~~~~

The information provided by each system is in fact displayed

“ side—by—s ide ” , which allows observers in the 5C-RAD CCC to cross - 
-

reference the output of each system.1

The development of the N ORAD computers to process and

display the information provided by the early warning systems

as well as their location in Cheyenne Nountain (all of which was

com~leted in 1967), itself constituted an Air Force “L” system ,

specifically the 1~GRAD Command and Control System (14.25L).
2

Like the SAGE system of the previous decade , the 425L System

was designed to apply the most modern automatic data processing

equicient and techniques to process information provided by remote H

electronic sensors in order to provide military decision—makers

as ra-r-ridly as possible with relevant and understandable tr~~~~~znti r r .

regarding a situation which was not directly observable by them.

As will be discussed in greater detail in Chapter Five of this

study , the same information which is processed and displayed in

the ~-~O~ AD CCC is also immediately available to the various SAC

alternate command posts and the National i~ilitary Command

Center in the Pentagon by separate links to the sensor systems

themselves , as well as to the 425L SORAD Command and Control

system.

3trate~ ic Doctrine and the Early .‘arnin~ Systems

From the above discussion of the actual U.. early warning

systems , it is possible to draw several conclusions regarding the - -

I Cnrmichael , op,cit ., p 1

2 l epartment of Defense , Annual  Ren ort~ FY 1~962, p 16.
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relationship between the development of the early warning systems

and. the issue of alternative strategic nuclear doctrines. In

short, nothing in the development programmes of the individual

systems which is available in open sources or in the circum-

stances surrounding them , suggests that the question of strategic

flexibility was a factor in the design or the eventual decision

to deploy the systems. To a certain extent , this conclusion

logically follows from the relationship of the tactical

warning function itself and the spasm and. selective response

doctrines . As noted in the previous chapter , the early warni g

function is a common element (in fact the only common element)

in the command and control requirements for the implementation

of both doctrines. Further , there is no differentiation

in the tactical warning function requirements as defined for

either doctrine. In other words , the proponents of virtually

every variant of strategic nuclear doctrine have been able to

at~ree on the need for timely and unambiguous tactical warning

of an attack upon the U.S.

The decision to design and deploy particular early warning —

systems arpears to have been motivated primarily by d~ssmt~s~-ction

with capabilities of existing systems to adequately cope with

the threat perceived to t-e posed by ‘ otential Soviet strategic

weapons caRabilities. The role of the perceived threat as an

impetus and just i f ication for early warnin -n syste~~ development

is clearly evident in each of the systems discussed above —

as for example , in the Gaither Committee ’s recommendation to

:mmediately be~in develo~mcnt of a missile early warning system

t-ased on estimates of the .~oviet ICBTI development programme , as

well as in the marked acceleration of the over—the—horizon

~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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radar development programme in 1967 which resulted from fears

that the Soviets were intending to deploy a fractional orbital

bombardment system. As such , the development of early warning

systems represents perhaps one of the few instances in the hic—

tory of U.S. military systems development in which an almost

direct relationship between the analysis of the treat and the

decision to deploy a particular system can be demonstrated. Cne

exception to this general observation is, however , provided by

the example of the early warning satellite programme. The Air

Force had clearly envisioned a wider purpose for the RIDAS

programme than the early warning of missile attacks — namely ,

~ictive anti—m issile defense. Thus , in this case , the development

of a ‘ articular early warning system cannot be explained exclu-

sively in terms of a decision to develop a system to provide

warning of an attack by a particular enemy weapon system.

The actual manner in which the perceived need to provide

a warning capability against a particular strategic threat man-

ifested itself in an actual system was in large measure deter-

mined by the possibilities afforded by the current technological

state of the art, E-SI1~’1 , for examp le represented an extension

of conventional radar ca~abilities , but was made possible only

by on—going research conducted by the Air Force to improve exist-

ing camabilities , which in fact preceded the actual decision

to devolop a missile early warning s:~rten . In t~e case of the

satellite early warninr systems the basic concept was no doubt

su’~~-3~-ted by the most recent development s in the Amer~c-~n snace

prc -~rarmme. The concent nevertheless proved to be beyond the

technological s tqt e  of the art at first, and the deDboyment of
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an operational early warnin~ satellite could not be achieved

until further research and develo; ment had resulted in the

infra—red and optical sensors needed to successfully implement

the original concept. ..hile these observations regarding the

relationship between tc-chnolog.y and the svste~ s develo~ ed in

response to a specific threat ~.ay seem at once obvious , the

technological state of the art must nevertheless be recognized

as a critical factor in the determination of the kinds of systems

and s~-stem ’s capabilities which actually resulted from the

original motivations to proceed with a particular development

programme. As will be exa~nined later in this study the actual

technical characteristics of a particular system often provide

it with capabilities which are in fact more extensive (or even

unrelated) to those which could be considered necessary to the

c;erformance of its originally intended functions and which,

fur thermore , can be employed to perform other  funct ions.

Ibis point is particularly important with respect to the means

in ~:hich the current U .S. command and control systems have become

related to the issue of strate~ ic nuclear flexibility well

after  th e i r  respect ive development programmes were completed

or already well underway.

Th~ E-irly ~~~~~~~~~~~~~~~ ; y ~ t~~ns nn d the

Att ack Assessment I-’unc tion

.-:hile one might well conclude that the rationale for the

development of the various early warning systems was almost

completely divorced from the issue of nud e- sr strategic alterna—

tives at least in the early sta~e~ of the respective develop ment

~~~~~~ - ~~~~ f~~~~~~~~~--- --~~~~ _~~~~
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programmes , the early warning systems themselves (as opposed

to the early warning funct ion~ have eventually become more closely

associated with the question of strategic flexibility because

of their direct relationship with the attack assessment function.

The distinction between tactical warning and attack assess—

ment , as well as the latter function ’s relationship to the selec-

t ive response doctrine were discussed in the previous chapter.

DesDit e the fact that early warning and attack assessment

imply conceptually different functions, the early warning systems

des~. ribed above are capable of providing at least some basic in—

formation regarding the nature and character of an enemy attack

beyond simply indicating that an attack is in progress. In

other words , they possess some attack assessment canability.

B~-~
E-

~S , for example , is capable of determiniag, in relative terms ,

the size of an attack. Although the system would be itself

unable to determine the exact number of missiles involved in an

atteck (since the radars in Alaska and Greenland might count

the same missiles), the system would at least be able to indicate

whether the attack was relatively small and lim ited , or mas-

sive.
1 
Lhh ’~3 is likewise capable of determining, a~ain in rough

terms , the area of the United States which would he under attack.

Fy calculatinc~ the azimuth of the attacking missile~s , E- E’-.’~3

would allow decision—makers to determine if the incoming warheads

were directed against t:-~e U.S. coastal areas — which contain

t.;e melority of the U.~~. cities and industrial areas or , the

:i~ -•iest where , for example , the U.S. ~inuteman raissile sites are

re-i : - inintly situated.2

. ~: rv ie - -~~ flo. 19 and 21
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The early satellite system as well as the various U.S.

reconnaissance satellites would apparently be capable of providing

even more precise attack assessment information than ~~~~~~~
including: the exact number of missiles launched , the country

from which the missiles were launched (including perhaps even

the actual silos from which the missiles were launched), as well

as some initial tracking information.1 Furthermore , the satel-

lites are also conside1~’ed capable of providing d~mage and strike

assessment information by, one , verifying that nuclear ex~losions

have in fact occurred , and two , using their cameras to provide

some indication of the kinds of targets that were attacked , as

well a s  the level of damage .2 
~rior to the current generation

of early wa rning and reconnaissance satellites , the damage

osmeasment function would have ostensibly been performed by the

so—c~lled nuclear Detection and Reporting System (~ Uih~TS).

:~~~h~P was developed by General Electric in 1963 for the Air

Force as a follow—on system to the operationally unreliable Bomb

Alarm System , already in existence. PUDETS consists of a series

of sensing posts implanted throughout the U.S. On each of these

posts are seismic , optical , and thermal sensors which are desi~~ed

-to automatically send an alarm signal to various command posts

if a nuclear explosion occurs in the vicinity of the post.

Computers at the command posts would reportedly be able to fix

I i~iller , op.cit ., p 16. The various U.S. reconnaissance
satellites are not discussed in this study. A detailed account
of their  development :r o ~ rr ima es  as well as the i r  respective
capabi l i t ies  is found in glass , op. cit.

2 Interview No. 6

~~~~~~~~~~~~~~~~~~ ~~~~ :i ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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the location of the blast from the data received from various

sensors.1 The NUD~ TS sensors would , however , be quite vulnerable

to the very explosion they were designed to detect , a problem

which would be obviated to some ext ent in the case of the

satellite systems.

As was concluded earlier, the decision by the Air Force and

the Defense Department to develop the various warning systems

was primarily motivated by a desire to improve existing capabil—

ities to perform the tactical warning function. while they

m ay have been designed to serve other purposes the technical

characteristics which were built into them have provided them

with some attack assessment capability. The amenability of the

early warning systems to the performance of functions not in—

tended in their original design is particularly evident in the

case of the early warning satellites. One journal has reported

t:na-t:

“...The ability of the satellites to provide even course track— —

inn- information and to predict the missiles impact area was
a surprise fallout from the pro gramn rn e , since the space craft were
designed and optimized for detection , not tracking.”2

However , it must still be noted that the early warning systems are

not ca:able of providing all the information implied in the

Air Force ’s attack assessment definition. - - -

I Science gews Letter, December 28, 1963, p L~.O4, and StewartAlsop , ‘h~’JDEt ~ — The Paradox of Horror ” , ~aturday Evening
.Post, December 17, 1963), p 18. Also , Interviews :~o 2 and 6.

2 i- .iller , o~p.cit., p 2.
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The Air Force Attack Assessment  Programme

In 1970, the Air Force initiated several formal studies

regarding its capabilities to perform various “missions” which

it considered would be a necessary adjunct to its proper role

in the coming decade . These studies reportedly reflected some

concern with the direction of Soviet and Chinese nuclear weapons

developments , as well as a recognition of certain changes in

U.S. strategic policy wh ich were being generated at the national

level.1 One such “ mission analysis” , entitled “ Information

Frocessing/Jata Automation Implications for Air Force Command

and Control in the 1980s (CCIP—85)” , had been chartered by the

Air Force .Iystems Command to identify future command and control

requirement s and to indicate the proper avenues for research and

develonrnent efforts. The PA~D and P~ITRi~ Corporations , as well

as several Air Force agencies contributed to the study which

was eventually completed in the spring of 1972. While much of

the report remains classified , it apparently made specific

references to President Nixon ’s expressed desire for an increased

number of nuclear  strategic options available to the President as

the rationale behind many of its findings.L With respect to

comman d. and control capabilit ies the study i~roun concluded ,

“Future strategies will not only require great flexibility, but

also the ability to provide environmental information (from various

I Carm i chael , op .cit ., p 2.

2 ~d~ar Ulsamer , “Command and Control Is of Thndanental Ia—po~ tance” , (Air Force -ogazine , July 1972), p 44.
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sensor systems) rapidly and to adapt policy and tactics in near

real time ” .1

The ideas and concepts manifested by CCIP—85 also found

expression in a similar Air Force study which examined the means

by which a formal attack assessment programme could be developed.

In mid—1971, the Air Staff directed the Air Force Systems Corn—

~~~~ to prepare a development concept for such a s:rstem. The

proposal which eventually emerged from the Air Force studies

envisioned an attack assessment system in which automated data

processing techniques could be used to derive attack assessment

information from the data received from the existing early

warning systems , which they, acting independently , could not

provide.2

Ohe Air Force attack assessment concept specifically involved

two activities. The first concerned the integration of existing

early warning sensor information to provide a clearer and more

comprehensive “picture” of an attack than would currently be

possible. As mentioned above , the information received from

B~~~ S and the other warning systems are all displayed in various

command posts , although on separate screens. Since each system 
- -

may detect the same individual missiles , the side—by—side display

of information may not eccurately reveal the precise size of the

attack or detailed information about particular missiles , such

as trajectory. According to the Air Force , however , a system—

atic integration of the existing data would result in: “a

complete list of all missile f l ights  observed (as opposed to gross

count sensor observations), identification of missiles which are

I Quoted in Carmichael , op.cit ., p 2.

2 ibid., pp 3—6 .
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— observed by more than one sensor and a refined knowledge of the

• missile trajectory characteristics which have been the object

of multiple sipht ings.”1

The second aspect of the attack assessment concept devel—

oped by the Air Force , suggests that information regarding the

trajectory and other flight characteristics of attacking missiles

which would be available from an integration of data from B-~~ S

and other early warning sensors could be correlated by a computer

programme with already known information about the characteristics H.

of potential enemy warheads and missiles.2 Certain character-

istics of Soviet missiles for example , are kn own to have been

obtained from observation of Soviet missile tests.3 Uuch in-

formation could conceivably be stored in a computer data base

to be compared with trajectory information regarding attacking

missiles to estimate the impact point of their warheads.4 Such

a system would thus provide for attack assessment information

not provided directly by the sensors themselves or from an inte-

gration of their outputs — namely , weapon and payload identi-

fication , and class of targets under attack. Air Force officials

admit that even with the above information it would still be

quite d i f f icu l t  to determine precisely what targets were under

attack , and , hence the nature and character of an attack. For

example , if it could be determined that a marticular warhead

would impact in an area in which a military installation was

located in the immediate vicinity of a large city , it would

I i h i i ., p 4.

2 ibid.

3 Greenwood , op.cit.

4 C!iraichael , op.cit., p 6.
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still be difficult to determine whether that warhead had been

targetted against the city or against the military installation.

Following the initial studies which resulted in the above

attack assessment concept , the Air Force launched Phase I of

its attack assessment programme , which had the expressed purpose

of “...making the most of currently available sensor data.”1

The Air Force contract ed TRW Systems to assist in the development

of computer programmes to correlate the sensor data and equip-

ment to display the attack assessment information at SAC }ead—

quarters, the NORAD COC , and the National lilitary Command

Center.2 While the progress of Phase I has not been publically

disclosed , the Air Force had suggested at the outset that the

cb ,jectives of the attack assessment programme might not be met

in their entirety by Phase I. Thus , plans had already been

formulated for a Phase II which would involve a more precise

definition of attack assessment requirements , as well as a rhase

III to develop the system needed to implement this definition.3

While the Air Force attack assessment programme has the support

of the Department of Defense , it has encountered some opposition

in Congress for its attack assessment programme in Fiscal Year

1973. Anticipating approval of the request , the Air Force awarded

a ~4 .3 :.illion contract to TRW Systems for its assistance in

the programme . Congress , however , subsequently authorized only

I “Computers Aid Attack Assesment 1-lan” , (Aviation Week and
Space Technolo,~~~ February 4, 1974), p 15.

2 ibid.

3 Carm ichael , op.cit., p 6.
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~1 million for this purpose and the Air Force was forced to

revise its arrangement s with TRW. 1 The attack assessment system

is reportedly still under study , although the progress of the

programme has thus far not been disclosed.2

The Air Force attack assessment programme, is a particularly

i~aortant aspect of the history of command and, control develop-

ment as far as its relation ship to strategic alternatives is

concerned. As was discussed in Chapter Two , the attack assess—

ment function has been defined by command and control special-

ists as an integral, even vital , requirement for the

implementation of a strategy of selective response. The

~urpose of the attack assessment function is to provide the

information regarding -the nature and character of an enemy

a t t ack  which is relevant to the determination of the appropriate

V .3 . rasi onse. The relationship of the attack assessment

function to the issue of strategi c flexibility has been reco r—

nized and articulated since the early 196(~s — as enington ’s

“Command and Control for a Jelective Fesponse” , qucted earlier ,

suggests.3 Discussion of the technical means by which an attack

assessment capability could be achieved has taken place at least

since then. Yet , the significantly increased emphasis on the i~s~e

of attack assessment repres•ented . by the formal Air Force attack

assessment programme appears to have resulted primarily from the -

correspondingly increased emphasis on strategic flexibility which -

-

manifested itself in the 1969—1970 time period. While it would

I Aviation Week and C~pace Technolo~y, February 4 , 1974 , p. 15.

2 Interviews No. /~ , 19 and 21.

3 enington , op.cit.
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be difficult on the basis of the existing evidence to establish

an unambiguous causal relat ionship between the ~ixcn adm ini—

stration ’s renewed interest in the issue of strategic nuclear

options starting in 1969 and the Air Force mission analyses

studies which led to the current attack assessment programme,

the Air Force has nonetheless ,justified its prorramme in terms of

national policy decisions regarding strategic tolicy , suggesting

that the impetus and the character of the programme is in large

measure a response to the current plans reported by ~ecretary

~3chlesinger to increase the U.S. strategic nuclear flexibility.

In this sense , the attack assessment programme serves as an

example in which basic policy decisions regarding strategic

doctrine serve as a primary though no necessarily a sinc-ly

determinant factor in shaping the direction of corm~~nd and

control develo~ ments .

i-he attack assessment programme also suggests the irnpor—

tance of the technological dimension in the relationship between

comm and and control systems development and strategic flexibi-

lity. L--ecifically , the Air Force programme would entail the

use of existing systems in a role for which they were not

or~ginally desi~ned , yet are nonetheless n:icaable. The possibi—

lity that  the various early ;-xarning systens could be used for

the attack assessment function results from the technical

characteristics which were orininally desi~-;ned in to  the systems ,

perha’s without any consideration that these characteristics

might lend the systems additional functions in the future.

____________________________ _________________________ _____________~~~~ ~~~~~~~~~~~~~~~~ — -~~—-----__--_~
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CHAPTER FOUR

Controlling the Strategic Nuclear Forces

As was discussed in Chapter Two , the control of forces has

been an important element in the conduct of military operations

throughout history. The dispersal and range of the present—day

strategic nuclear forces , as well as the d i f f icul t ies  that would

exist in coimunicating with them in the event of a nuclear war,

have created an unprecendented problem of control of forces.

This chapter will discuss the various command and control and

communications systems which the Air Force and the I avy have

developed to monitor and direct their respective strategic

fcrces. As will be examined below , one of the most difficult

and central problems confronting command and control specialists

ir. the design of these systems has been the extent to which they

would survive the effects of a nuclear attack and thereby be

capable of cont inuing to provide for the control of the etrategic

forces in a so—called “post—attack environment” . The systems

which have emerged after more than two decades of development

will be shown to provide for a considerably more flexible use of

the strategic forces than implied by the spasm response doc-

trine, although specific considerations of doctrine do not

appear to have been a major factor  in determining this result .

The S~tC Command and Control System

1-n or to the mid—1960s, the control of the forces of the

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~
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Strategic Air Command (SAC) was performed with a system which

command and control specialists have today described as ‘ rnanual’~
1

:nfor~~tion regarding the status and actual disposition of SAC ’s

— bombers and relatively new missile force was in effect tele-

phoned from the field to the SAC Headquarters command post located

in a three—story underground complex near Omaha , Nebraska.

~uch of the information received by the command post first passed

through several intermediate levels of authority before actually

reaching Omaha. Without any automatic filtering process , masses

of raw data converged on the human controllers in the command

post who then had the task of sifting through it to find and

present the information required by the SAC command staff in

making decisions and directing the operations of the SAC forces.

Such information was subsequently displayed on large panels

mounted on trolleys which were wheeled in and out of the sight

of the command staff as needed.2 From the Headquarters comman d

post , the SAC commander could reportedly make contact with any

local SAC unit commander and local control rooms by mean s of a

specialized telephone system.3 The entire control system was

exercised almost constantly and seemed to satisfy the demands —

imposed upon it by the stategic situation of the 19~ Os. For

example , one industry trade journal reported that the system

allowed the ~3AC commander to locate any crew at any time.
4

I rir.Gen. Lawrence W.Cteinkraus, “Command and Control” ,
(Ordnance, Earch—Apnil 1971), p ‘441.

2 ibid .

3 “The fled Telephone” , (Boeing hogazine, July 195-B) p 6.

4 ibid., p 7,

_ _ _
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Wi th the recognition of a potential Soviet ICBM threat in

the late I950s, SAC considered its existing command and control

system to be wholly inadequate. In the event of a war involving

nuclear—armed missiles , the time compression problem (discussed

in Chapter Two) would create a situation in which the amount of

information flowing into the SAC command post at any given time

and subsequently required by the command staff would outstrip the

the capacity of the controllers to receive , process, and display

it. To cope with such a flood of information , SAC wanted a faster

and more efficient command and control system. The solution

to their problem was to be sought in the application of the

most recent automated information processing equipment and pro-

cedures to perform many of the routine tasks then performed by

human controllers.

In 1955 , the Air Force selected ITT to develop an “...auto—

mated electronic system designed to transmit , process , and

display information required by the commander-in—chief , SAC , and

his staff , in the planning , direction and control of global —

peacetime and wartime operations of SAC.”1 This project was

dubbed the SAC Automatic Command and Control System (SACCS ,

or 465 L). As with SAGE , the Air Force had contracted for the

development of an entire , completed system — just as if it had

bought an actual weapons system. In November 1961 , International

Electronic Corporation of Paramus , New Jersey , an ITT subsidiary ,

was awarded a ~57 mill ion contract to proceed with production

of the system .2

I Ar::~y, Navy and Air Force Journal, September 27, I95~- , p 122.

2 Army, Na vy 8nd Air Force Journal, November 25, 1961, p 368.
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The development of SACCS subsequently encountered a number

of difficulties , one of which has been described as an inad-

equate appreciation of the changing character of SAC ’s forces

— particularly the retirement of the B—47 bombcr and the faster

than expected introduction of ICB~s into the force structure.
1

A second problem which reportedly plagued the SACCE development

pro~-ramrn e involved an increase in the number of functions the

system was designed to perform. SACCS was oricrinally pro—

grammed to facilitate the direction and alertinR of the forces ,

and the conduct of actual operations . A second function was , —

however , added well after  the project was already underway —

namely, the use of the SACCS computers to aid in ~lanning war

options.2 As Licklider has reported ,

“The development of SACCS updated the computer pro~ramming
experience gained in the E~GE system. It sho --ed dramatically
that you can pour more and more men and money into it without
causing it to be completed. The computer pro grammes aet
more and more complicated but not more and more operable. You
begin -to understand the possibility that they may literally be
“debugged” and integrated.”3

Thus, although the system was “turned—on” as early as 1964,

SACCS did not become fully operational until 1967, and signifi—

cant modifications were even then still in prorress.’4

,4ithout explaining the detailed structure and operation of

I “h ow Fot to Build a C & C System Is Still an Unanswered .u~si-n
in ~Jefense” , (Armed Force i- .anagement, July 1’~~6), pp 109—112.

2 ibid.

3 Licklider , op.cit .,p 123.

4. “SAC Control 3ystem ,” (Ordnance, November—Lecember 1964), and
Department of Defense , Annu ol  hep ort, ~Y 1°~ 7, p .  364..
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the system ,
1 SACCS in effect serves to provide for the direct

• and instantaneous relay of information regarding the operational

status and location of each element of the SAC forces to the

SAC command post in Omaha. There computers automatically process

this information and visually display the relevant items for the

SAC command staff on large electronic , computer—driven display

panels , or on computer “print—outs”. In short , SACCS allows the

SAC comman d staff to )Qlow just what forces are available for

particular operations. The SACOS is also employed to transmit

orders from the SAC Headquarters command staff directly to the

forces.

SACCS’ role since its inception has, obviously, been devoted

— 
to the routine, day—to—day monitoring of the status of SAC ’s

widely dispersed aircraft and missiles. The system is likewise

used to evaluate the performance of SAC ’s combat crews in training

- 

— 
exercises which are designed to simulate actual general war

operations . A forcer SAC commander reportedly once argued that

— in his opinion the main purpose of SACCS was to assist in the

conduct of such training exercises which would insure that in

the event of an actual nuclear war the SAC crews would by force

of habit correctly perform their assigned missions, even if

SACOS did not survive the nuclear exchange.2

I Such details can he found , for example, in David W.Townsend ,
Jr., “~hat Hath SACCS ~.‘rought” , (Combat Crew, January 1972),
pp 10— 13.

2 Interviews No , 6 and 24.
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SACCS and Strategic Flexibility

Sever al comman d and control specialists have suggeste d that

SACCS was developed primarily to facilitate the conduct of what

had previously been an extremely complex management problem,

namely, the constant monitoring of the status and whereabouts

of the SAC forces.1 This observation is not contradicted by

the open literature concerning SACCS in the early stages of its

development programme. Whatever the original intentions of the

Air Force with respect to its purpose and design, because of

its technical characteristics and capabilities SACCS can at the

same time be considered as a necessary and useful device for

increasing the flexibility with which the SAC forces can be

employed.

In Chapter Two, the massive or spasm response was described

as a strategy in which political considerations were no longer

relevant to the conduct of nuclear war and strategic forces

would be delivered as quickly and effectively as possible to

inflict maximum damage on the enemy. If the sole function of

the SAC forces in the event of a nuclear war were to implement

a spasm or massive :esponse strategy , then L ACC3 would serve

no purpose beyond that which the SAC commander cited above

claimed for it — namely to train SAC crews to launch their

weapons. Once the order to launch a massive strike had been

given , the entire SAC force (with the exception of a ~‘ossible

reserve force ) would presumably proceed to attac k the tar gets

I ibid.

~~~~~~~~~~ ~~~~~~~~
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assigned to them in the SlOP. There would thus be no need to

cont inue to monitor the st atus of the forces in this situa tion ,

since the strategy by definition does not envision the issuance

of any further orders to the forces after the initial decision

to attack has been made.

liowever, in the case of the mor e flexible select ive respons e

strategy, the capabilities afforded by SACCS for the command

and control of the SAC force s woul d be essent ial throughout

the course of a nuclear war. The selective response strategy

implies that the SAC forces would be employed in less than total

numbers to attack specifically defined targets in order to

i~nplement particular kinds of attack options. Presumably ,

the forces to be used and the targets to be attacked in a given

option would have already been preassigned within the context

of the SIOi’. In theory at least , 3ACC~ could be employed to

provide for even more flexibility than is suggested by t he

o~ tion structure of the SlOP . With SACCS , the 3AC command

staff would presumably know the location and disposition of the

..~~C forces during a crisis , and thus would also know which

forces were available to attack particular targets. Furthermore ,

the ~ACC3 computers are reportedly programmed to match the con—

duct of actual operations with the pre—war continr ency plans.1

Thus , SACCS would presumably be ca’ able of informing the ~~ C

comman d staff when deviations from the operat ions had occurred

due to launch failures , destruction of U.S. forces by enemy

attacks , etc. One is tempted to conclude that with the inforrna—

tion concerning the st atus of the SAC forces and the success

I Crdnance, ~oveuiber—December 196k .
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rate in implementing the SlOP which are provided with the SACCS

information processing capabilities , that the SAC command staff

would be able to perform the necessary calculations to assign

specific forces to specific targets (that were either not origin-

ally included in the SlOP or were not attacked , even in the

implementation of a SlOP option , because of launch failures)

during the course of a nuclear war.

This degree of strategic flexibility has been variously

referred to by command and control specialists as an “ad hoc”

or “real time” targetting capability. It represents perhaps

the ultimate in strategic flexibility. There appears, however ,
to be some debate among Pentagon officials as to whether a

“real time” targetting capability is either necessary or desir-

able. Schlesinger, for example , at one point has argued that

the President should have the option of l imiting strikes down

to a few weapons, but

“...in order to have that kind of capacity one has to do the

indoctrination arid the plannin~ in anticipation of the diffi-
culties invo1ved~ It is ill—advised to atte~-~t to do that
under the press of circumstances. ~~ther one should think
throuzth the problems in advance and put together relevant ,
small r~3ckages which a I-resident could choose under the
circumstances in which they mirht be recuired...”1

In other words , ~chlesinger appears to have indicated that even

the most limited nuclear attack options should be included within

the pre—planned structure of the SlOP.

However , some Department of Defense and Air Force officials

have argued that an ad—hoc or real—time targettin~ capability

I U.~ . Congress, Senat e, op.cit. p 9.
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is desirable in terms of the flexibility that it would ultimately

afford and that current command and control developments are in

fact definitely pointed in the direction of achieving such a

capability.1 Even Schlesinger ’s comments seem to indicate agree-

ment on this point , in contradiction to his remarks quoted above.

For example , in discussing the kinds of command and control

capabilities which it might be necessary to include on the ad-

vanced airborne command post (which will be discussed below),

Schlesinger stated in the FY 1975 report that, V

‘ ...If the L C A  (N ational Command Authority) is to be in a
position to exercise a choice among a wide range of nuclear
resmonse options , including some which may not have been
preplanned, the data required aboard the aircraft would be

quite extensive.” (my emphasis added)2

In the final analysis then , the degree of force control flexib-

ility im~lied by a real—time targetting capability has not Un—

equivocably been ruled out by the Defense Department and the

4ir Force as a goal to be pursued in command and control devel—

opment .

To return to the discussion of actual command and control

systems , SACCS , which was designed to monitor the status of SAC —

forces and direct those forces in the conduct of their operations,

provides the capabilities required to direct the forces to im-

plement particular options included within the SlOP. Furthermore,

.3ACCS could potentially be employed to achieve even more flexi-

bility of control than is now available by providing the informn—

tion and calculations which would be necessary to attack targets

I Interview No.6 and. 12, for example.

2 iiepartment of Defense , Annual Review, FY 1975, p 76.
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not included within a specific SlOP options or to assume the

targets of forces which were destroyed or unsuccessfully launched .

The degree of control which SACCS now exhibits , and could possi-

bly possess in the future, is however governed by three

further considerations : one , the ext ent to which the SAC

command staffs and the command and control capabilities made

available to them by SACCS’ electronic hardware would survive

a nuclear attack ; two , the extent to which the means of communi-

cating with the forces would si.:rvive a nuclear attack; and ,

three (in terms of potentially more flexible uses of the SAC corn—

mand and control system discussed above), the extent to which

the forces themselves are retargettable. Each of these issues

will be discussed in turn.

The Survivability Issue: Command Posts

The survivability of strategic command arid control arid

communications systems in the event of a nuclear war has repre-

sented perhaps the most central concern of military and civilian

comman d arid control specialists since the early 1960s . Accord ing

to one command and control specialist , prior to 1950 many Air

Force officials has assut~ed that even in the midst of a nuclear

crisis one could pick up a telephone and call wherever one

wanted .1 However , by 1960 a series of detailed studies regarding

the probable physical effects of nuclear explosions , sponsored

in large part by the RAN D Corporation had drawn considerable

attention to the question of the capacity of the strategic

I Interview No. 9.
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forces and their command and control systems to survive a

nuclear attack. This concern with the survivability of the

strategic force structure eventually manifested itself at the

highest levels in the Pentagon.1 For example , only a few weeks

after taking office , Secretary McNamara directly addressed the

survivability issue , linking the credibility of the U.S. nuclear

deterrent to the ability of the U.S. strategic forces to survive

a surprise attack :

“In this age of nuclear armed intercont inental ballistic
missiles, the capability to deter rests heavily on the
exist ence of a force which can weather a mass ive nuclear attack,
even with little or no warning , in sufficient strength to

strike a counter—blow . This force must be of a character
.ihich will permit its use , in the event of attack , in a cool
and deliberate fashion and always Under the complete control
of the constituted authority.”2

In a speech in Chicago the following year, I- cNamara

snecifically linked command and control systems to the surviv-

ability issue, claiming:

“It is not enough, however , for us to have weapons that can
survive an enemy attack and that can penetrate enemy defenses.
ifl a world in which both sides must be capable of inflicting
severe damage on each other, we must have the machinery for
command and control of our forces , which is itself able to

survive attack arid to apply the surviving forces in
consonance with national security operations.”

In this same speech , as well as in others , NcNainara identified

survivable command and control systems as necessary adjuncts

I ~~thoven and smith , ~p._cit., pp 166—7.

2 Quoted in Kaufmann , op. cit., p ~3.

3 Quoted in ibid., pp 7L4~~ 5•
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to a select ive response capability. Quite simply a select ive

response strategy could not be implemented without a command

and control system which would survive to facilitate the process

of making of necessary decisions regarding particular response

options and of directing the forces to carry—out those options.

However, NcNamara’s interest in command and control sur-

vivability apparently involved more than just concern for the

ability of the U.S. strategic forces to conduct particular kinds

of strategic options. It had a definite political dimension

as well. Specifically , EcI-~amara also viewed a survivable command

and control system as essential for maintaining civilian control

over strategic nuclear weapons in the event of a nuclear war.

The alternatives to maintaining a survivable syst em of some

sort were either to accept the possibility that no U.S. response

to an attack would be made or to pre-delegate the authority to

use nuclear weapons to lower levels of command. Neither pros-

pect appealed to McNamara or to President Kennedy.1 The first

allegedly lessened. the credibility of the U.S. nuclear deterrent

by implying that a first strike by the Soviet Union might not

be answered by a U.S. retaliatory strike. The second reduced the

degree of control the President could maintain in a crisis arid

increased the risks of an accidental or unauthorized nuclear

attack. The first two years of McNamara’s years in the office

of Secretary of Defense witnessed then the initiation of several

projects designed to enhance the survivability o~f the strate-

gic command and control capabilities .

I Interviews No.12 and 15.
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The emphasis on survivable command and control at the

highest national political level was reflected in SAC with the

first depolyment of an airborne SAC command post starting in

February 1961.1 Command and control specialists have long held

that there are essentially three means to enhance the survivabi)ity

of a particular system: one, to build several different systems

each capable of performing the same functions so that if any

one of the various systems is destroyed the others can take—over;

two, to design the systems in such a way that they can physi-

cally withstand the effects of nuclear weapons; and , three, to

provide the system with a means of movement so that a potential

enemy could not pin—point its location in order to attack it,

or so that the system itself could be moved to an area considered

to be safe from attack. In U.S. military jargon, these surviva—

biUty concepts are generally referred to as red~idancy, hardening,

and. mobility , respectively. The SAC airborne command post in

effect combines the redundancy and mobility concepts. Known as

the Looking Glass, it is located on—board a modified Boeing

KC—135 tanker aircraft. At least one Looking Glass is airborne

at all times , carrying a battle staff under the direction of a

general officer. This battle staff is capable of communicating

directly with the primary SAC command post located in Omaha,

as well as additional ground—based alternate SAC cor~mand posts.

Furthermore , the Looking Glass can reportedly communicate —

directly with all SAC forces, and the National :-:ilitary Command

Center in the Pentagon. In the event that the primary and

I Nilitary Review, October 1964, p 102.
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alternate ground—based SAC command post s were destroyed , the

Looking Glass has been designed to assume control of the SAC

bomber and missile forces.1

In 1962, the operat ion of the “Looking Glass” was subsumed

under a concept known as the Post—Attack Command arid Control

System (PACCS). The concept became defined in terms of an

Air Force programme with the same name (k8lL) which was intended

to develop the appropriate technical means to insure that the

control of th~ SAC forces could be maintained even after an

attack.2 As such, the Air Force ’s PACCS concept was directly

related to HcNarnara ’s expressed desire for “machinery for command

and. control of our forces, which is itself able to survive

attack and to apply surviving forces.” The very development

of a system for the post—attack command and control strategic

forces reflected the shift in emphasis away f ro m the more auto-

matic spasm response of the Fifties to a nuclear attack toward

a more controlled reaction to events that had taken place in

declared U.S. strategic doctrine in the 1961—62 period .

PACCS apparently did not envision the construction of an

entirely new and separate system , as had been the case with

SAGE and SACCS , for example. Rather, the Air Force had intended

to develop PACCS using “off—the—shelf” capability for the system.

This kind of evolutionary approach to development , incidentally ,

characterized much of the subsequent command nnd control devel—

c~ment efforts in other areas. PACCS did not , however, generate

much enthusiasm of its own — perhaps, as had been reported ,

I Aero~~ ace Di~ eat International , Apr il 1965, p 45.

2 Aviat ion  ,~‘eek and G~~ ce 2echnology , April 8, 1963, p 8. 
V 
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because of the difficulties of developing and funding a systei~

for an eventuality which uiost observers consider quite remote

and about which very little can be known.1 Furthermore , a
declining interest in the problem of post attack command and

control significantly coincided with the decreasing emphasis on

strategic options which characterized NcNanara’s discuss ion of

strategic nuclear doctrine after 1963. Despite any clearly

defined end-product and a lack of understanding and support,

PACCS continued to exist at least as a concept , and to provide

the justification for several smaller scale efforts by the Air

Force.

In the mid—1960s the Air Force initiated several programmes

to increase the capabilities of the Looking Glass as part of a

longer term trend of providing the airborne command post with

more of the command and control capabilities available to the

primary SAC command post. One such project was the development

of the Airborne Launch Control System . Although very little

unclassified literature has been written about this particular

system , it is known that it would allow the airborne command

post or its various relay aircraft to launch SACs - ,inuteman

missiles from their silos,2 Tue launch of a £iinuteman would

normally be directed from underground launch control centres

(LCC ’s) located near the actual missile silos. Each LCC ’s has

control over ten missiles. The LCC ’s of a particular missile

base are inter—netted in such a way that in the event that

several of the LCC’s are destroyed, one LCC could launch up to

I Ar~ ed Forces ~ ina~ ement , July 1966 , p 92 .

2 ibid.
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50 missiles. If all the LCC’s for a particular site became in-

operative, the Airborne Launch Control System would allow r~iriute—

man crews aboard the Looking Glass and its communications relay

aircraft to launch the missiles from their silos — under the con..

ditions thatall electronic signals from the LCC ’s to the silos

had ceased.1 The Airborne Launch Control System was also osten-

sibly defined in terms of the PACCS and reportedly consumed

most of the $10 million budgetted in the FY 1967 PACOS programme

as part of a concerted overall effort to minimize the links

between the emergency command post of SAC and the weapons them—
2selves.

The equipment actually on—board the Looking Glass has also

been subject to a series of modifications and improvements ,

particularly in the area of communications capabilities.3

2espite the improvements which have been made aboard the Looking’

Glass, Air Force officials nevertheless contend that its actual

— - command and control capabilities remain somewhat limited corn—

pared to the capabilities of the ground—based command posts.

In 1971, one military “trade journal” reported that:

“In Looking Glass much of the necessary command and control
data is in book form. Research is manual. Each member of the
flying battle staff has his own reference volumes and must
research information needed during the mission. The on—board
computer tapes are loaded before take—off. New information
cannot be updated automatically , but must be inserted manually .’4

I Interviews ~o. 6 - m d  18. ~

- 

-

2 ;~rr~ed Forces :- .ana~ement , July 1966, p 92.

3 :etails of these modifications are discussed in ..ilit’3ry Review ,~ -

Cctober 1~64, p 102; Aerospace Di ,2est International~~April
1965, ~

:-
~~ ~3—6; and Ar~n~d Forces ~‘in .~ e~:.ent, Açril 1968, p 116.

4 G~orge ~eiss , “Restraining the Data I~onster: The Next Step in
C ,“ ( Armed Forces Journal, July 5, 1971), p 28.
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Command and control specialists have argued that the degree I
of flexibility with which an airborne comman d could control the

SAC forces in the event of a nuclear war depends upon the extent

of its information processing capability. As was discussed

earlier in this chapter, the ground—based SACCS with its extensive

and sophisticated computer equipment affords the command staff

in the primary SAC command post a considerable degree of control,

and hence flexibility over the SAC forces. Sometime in the late

1960s, SAC started a programme to test the feasibility of provid—

ini~ Lookiri~r Glass with its own , on board automatic data processing I -

V ca-ability. This project , known as SAC Airborne Data Automation ,

analyzed the procedures and requirements involved in up—dating

the Looking Glass computer ’s data base via a direct link to the

primary SAC command post com puter.1 The long term trend a~par—

ently envisioned by SAC has been to provide the SAC airborne

comm and. post with much the same command end control capabilities

as the SAC command post near Omaha, and thereby increase the

probabilities that the capability and flexibility associated

with the ground-based system would survive a nuclear attack.

The extent to which the potential afforded by automated

data processing techniques could be realized in an airborne

command post is, according to Air Force officials , severely

limited by the size of the C—135 aircraft now being used.2

This consideration has in turn led to efforts by the Air Force

to acquire a larger comman d post aircraft which could accomodate

I ibid.

2 :‘.d~-ar Ulsacier , “I uclear—Proof Flying Command k 1ost” , (Air Force
~~2~lzine, July 1973), pp 64—5 .
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additional electronic hardware , as well as the larRer staff  needed - .

to operat~ it. Since the efforts to develop such an advanced air-

borne command post” for the Lookinr- Glass role is intimately

related to a similar effort regarding the airborne command post

for the i ational ~ilitary Command System , a more detailed dis-

cussion of both is postponed until the following chapter.

The Survivability Issue: Communications

SAC’ s efforts to improve the survivability of its command

and control capabilities has also concerned the means by which

its various command posts would communicate with the forces

the~ selves. Co:~munications are “ vulnerable” to nuclear attack

in at least two distinct ways . First , the electronic systems

involved in the transmission and receiving of communication sig-

nals are the”~selves vulnerable to the blast , heat, pressure, and

electromagnetic pulse produced by nuclear weapons explosions.

This latter effect , El-IP , refers to a physical phenomenon of

nuclear explosions which has the effect  of inducing large volt—

a-e  sur~-es in some types of electronic equipment which can cause

extensive damage to those systems . A single high—altitude nuclear

explosion could reportedly cover the entire United States with

~n L.P on the order of 50,000 volts per metre electric field

strength — roughly 300 times stronger than a radar beam of

:3ufficient intensity to cause blindness or sterility.1 The

I :•:a~or George A .Kuck, “!ucleer .1eapon Induced ~lectromagnetici—ulse Effects  and AF Systems ’T , Air Command and taff College ,
:.axwel]. A. F.B.,  Alabama , April 1974 ( Unpublished paper) ,
pp 1— 2.
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effects of EM.? on electronic systems can be mitigated by incor—

porating several design features into the systems. However,

since most Air Force electronic systems were developed before

the implications of EMP were fully understood , such design

features were often not specifically considered in their devel-

opment. -

Second , the communication signals are subject to so—called

“black—out” effects which would disrupt their effectiveness in

a so—called “nuclear environment”. Certain radio frequencies are,

however , less susceptible to these effects — particularly,

the higher frequencies (HF, UHF) and the lower frequencies

(VLF, SLF, and ELF). The former , however , suffer from the die—

advantage that they are restricted to line—of—s i~ht communication

and the latter require relatively large and therefore vulnerable

transmitters and receivers to be effective.1 The Air Force has

initiated several varied projects in the last ten years to enhance
• the survivability of its strategic communications capabilities.

For example , the first Looking Glass airborne command posts were

equipped with high frequency (HF ) radios to transmit orders to

the SAC forces . In 1962, ultrahigh frequency (UHF) radios were

added to the lIP sets already on—board. UHF communications are

considered to be more survivable than HF. However , UHF is

cha~~ cterized by much shorter effective ranges than H:F , and the

inccr ~ orat~ on of UHF communications on the Lookin ; Glass required -

th e  Ai r  i-orce to employ communications relay aircraft with the

L o ~ in~ C i a — s  to insure that messages could reach all of SAC ’s

‘- .~~-i .  Johr. B . 2 i n -~ -1l , et al . ,  A Primer in Stratet7ic Command
-
~~ 
- - - t r o l  ~~~~~~~~~~~~~~~ ~esearch Rc~-ort 73—5, u .S. Air

: .r C e ~~~~~~~~ Colorado , June 1973 , pp 2d— 58.
2 .-~v t atio ii .~eek -tnd .~~‘ice r~chnolo,~~~ April 8, 1963 , p 8.
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The Air Force has also developed a low frequency cominunica—

tions system to further enhance its capabilities to communicate

with the strategic forces in the event of nuclear war . As mention-

ed above, low frequency communications are not restricted to line—

of—sight , and are capable of much longer ranges than HF or UHF ,

as well as being relatively immune to vagaries of climate and

atmospheric conditions . The Air Force began to study the feasi-

bility of low frequency communication in 1961. It subsequent ly

contracted Westinghouse to develop the SAC Survivable Low Fre-

quency Communications System (SLFCS , or 487L) to provide links

with the National Military Command Center , SAC Headquarters , the

Looking Glass and the SAC forces. A completed system with its

1200 foot , “Eiffel  Tower ” antennae (near Omaha and Los Angeles)

were turned over to SAC in 1967.1 
-

The low frequency system is limited in the sense that it

can only provide for one—way communication , with a very low rate

of data at that . Every SAC command post and missile launch

control facility can receive messages transmitted from SAC

headquarters via the SLECS . Thile the enormous transmitting

towers are certainly vulnerable to attack, the Lcokin~ Gla ss

is able to transmit low frequency messages with a lon - wire

antenna that trails behind the aircraft in fl ight . Further , since

the low frequency wave can penetrate the ground , the receiving

antennae for 12 communications at missile silos can be buried

and therefore protected from nuclear attack.2

I _ t .Col .  Robert S.Burt , “Low Frequency Communications — The
457L System” , (Sign al, November 1967), p 24—5.

2 ibid.
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In 1964 , the existence of yet another , but highly classi—

fied. Air Force communications system developed to provide

survivable communications to the strategic forces was revealed.

Known as the Emergency socket Comm unications System , or ERCS ,

it was apparently developed as a “last resort ” SAC command and.

control system. If all, other means of communicat ing with the

SAC forces had been destroyed by an enemy attack , ERCS would

supposedly allow one last message to be transmitted to those

forces. The system itself comprises a rocket launch vehicle

which would loft a communications package -into a high ballistic

trajectory. While in flight , the package would broadcast pre-

programmed messages to the SAC forces on an ultra—high—frequency

wavelength.1 Presumably the message would contain orders to

launch a particular option within the SlOP. However , conside~~~ 
-

the limited capabilities of ERCS , as well as its status as a

“last resort ” system , one can only assume that the message would
• 

entail a massive attack,

The Air Force is currently in the midst of a programme to

develop a satellite communications system that would further

enhance the survivability of its capability to communicate with

its strategic forces. The system , known as the Air Force

Satellite Communications System (AFSATCOH ) would consist of

special communications equipment carried on—board “host” satel-

lites (placed in orbit for other reasons),  in addition to num er’rns

~‘-roun d and air terminals. The system is being designed to pro-

vide for two—way communications between the forces and the

command posts and would therefore , according to Schlesinger ,

I “Command and Control ~eorientation to Hend le Flexible Res-
p onse Policy” , (1 issiles and Rockets , r arch 30 1964), p 84.
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“...enable the forces to report back the data needed by the I- CA

r-:ational Command Authorities to maintain sure contact and to

execute a variety of options”.1 The first launching of the

APSATCON equipment into orbit is scheduled for 1975.

The Air Force is also considering the possibility of devel—

oping an even more advanced satellite communications system. Now

referred to as APSATCON II , this system would incorporate

certain design features developed specifically to reth.~-~e the

vulnerability of both the ground and airborne terminals, as well

as the satellites, to the effects of EMP or j amming.2 One such

feature might be the use of nuclear instead of solar power on

board the satellites, since the use of solar panels is consider-

ed to make satellites particularly vulnerable to ~~~~~~~. Two

satellites to test the feasibility of radioisotope power generation

cLes8 and L~~ 9) are scheduled for launch in late 1975.~

Retargettinc~ Flexibility: The Command Data Buffer S:.rstem

In the above discussion of the relationship between the c~rrerit

~AC co~mand and control system (SACCS) and strategic nuclear

flexibility , it was suggested that the ability of the primary

SAC command post to monitor the status of the $AC bombers and

missiles in near “real time” which was afforded by SACCS’

I Department of Defense , Annual Report , FY 1976 , p 11—52 .

2 ibid.

3 Edgar Ulsamer , “C3: }Zey to Flexible Deterrence” , (Air Force
Hagazine, July 1974), p 46.
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information processing capabilities would be an inter~ral element

in providing for a capability to actually retarget the strategic

forces during the course of a nuclear war. Such a capability

would in et’fect represent the maximum degree of force control

conceivable. Assuming that the SACCS computers could be

programmed to determine which forces were in fact available

to attack particular targets, this degree of flexibility would

be further dependent on the survivability of a command post

with the same automatic data processing capability which SAC~~
provides to the primary SAC Headquarters command post and a

means to communicate with the strategic forces, as well as the

extent to which the strategic forces themselves would be amenable

to remote and rapid retargetting.

A significant degree of targetting flexibility has in fact

• already been designed into the current SAC forces. The B—52

bombers reportedly carry on—board several alternate target

lists, each comprising different kinds and types of targets —

e.g., cities, industrial centres, military installations , silo

fields , etc. In the event that the bombers were ordered to

attack an enemy , the bomber crews would be ordered to pattern

their attacks according to the instructions relating to a parti-

cular target list. The decision concernin g which target list

to implement would presumably reflect the strategic option which

had been selected by the President — e.g. attacks against miii—

tary installations, massive counter—value strikes, and so on.
1

The targets which would be attacked by the missile force are

I Frylund , op.cit., p. 15.

L1~ - 
~~~~~

-
~
-

~~~~~~
-_  1~ T~

’-
~ - ~~~~~ ~~~~~ —-- - -  - -  -



—

in fact pre—programmed in the guidance computer in each missile

warhead. These guidance computers are reportedly ore—programmed

to attack several alternate targets. The actual target (or 
• 

-

targets, in the case of ~-iIRVed missiles) a particular missile

attack would be selected by the crew in the launch control centre

according to the instructions that it would receive from higher

authority.1

~,‘hether more targetting flexibility than already exists in

the forces themselves would be necessary for the degree of over—

all strategic flexibility suggested by Schlesinger ’s emphasis

on increasing the number of options available in the event of

a war is a difficult subject to broach because of the highly

classified nature of the SlOP and its contents. Some defense

analysts have in fact argued that the number of missiles and

warheads that the U S .  would have available for use in the

event of a nuclear war and the ultimately finite number of

targets that the U.S. would ever consider attacking obviates

any requirement for more targetting flexibility.2

The Defense Department’s position on the flexibility with

which the SAC missile force can be retargetted has apparently

undergone a significant shift in emphasis in response to the

recently renewed emphasis on strategic flexibility. For example ,

in 1969 the Air Force submitted a proposal to the JCS suggesting

the development of an automated control system which would allow

for the remote and rapid reprogramming of the target information

I Interviews No. 6 and 18.

2 1 am indebted to Interviews No.14 and 27 for bringing this
argument to m~ attention.
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stored in the :--: inuteman warhead computers. Without such a system ,

the task of changing the pre—programmed target information was

normally a complicated and time-consuming process. A new tar—

getting tape had to be produced at SAC Headquarters in Omaha and

then flown to the various Minuteman bases scattered throughout

the United States. Then a “retargetting team” had to physically

enter each missile silo in order to effect the necessary changes

in the missiles on—board computer.1 Thus, in the event of an

actual nuclear war, the difficulties associated with the retar—

getting process would make it virtually impossible to change

the targetting information already programmed in the missiles.

Some Air Force officials argued that a more rapid , or

“real time” reprogramming capability would enhance both the

effectiveness and the flexibility with which the Minuteman

force could be employed. With such a capability the missiles

could be re—targetted to attack targets not included in any

SlOP ootion, or to substitute for missiles which had been

assi~med to important targets but had failed to launch or did

not successfully reach their targets. In 1969 the JCS re-

jected the option of developing a system for re—programming

the Minuteman in case of failure because , according to testimony

of Dr. Wolfgang Panofsky , the system was considered too cumber-

some and susceptible to deliberate interference by the enemy.2

Another explanation that has been provided for the rejection of

the Air Force proposal was that a re—programming capability was

considered unnecessary for the employment of the Minuteman force

I ~dr-~r Ulsamer , “LX : The Eissile System for the Year 2000” ,
(Air Force i- .a~azine, ~:arch 1973), p 44.

2 U.S. Congress, The Con~ressional Record—~enate, February 17,
1972, p 31940.
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in accordance with the existing doctrine, with its emphasis

on the assured destruction capability.1

Later that same year, however, the Air Force submitted a

proposal for a similar remote re—programming system. This time

the programme was justified in somewhat different terms. As

described above, without an automatic and remote re—progr~imming

capability , the re—targetting of a I inuteman missile was a

complicated and time—consuming process. Despite the costs and

difficulties involved in this operation , a considerable

portion of the entire missile force was routinely re—targetted

every six months to implement revisions j n the SlOP .2 The Air

Force thus argued that the expense and difficulty of this routine

task could be significantly reduced if the flinuteman could in

fact be remotely re—programmed. On the basis of this justif~ cation

the JCS approved the Air Force plan for a system which would

allow for the rapid and remote re—programming of the Minuteman

force. The following year, 1970, the Air Force proposal was

approved by the Defense Department as the so—called Command

Data Buffer System.3

The Command Data Buffer System reportedly allows for the

remote, automatic re—targetting of up to 50 Minuteman III

missiles from a single launch control centre. The system has

been installed and tested in one squadron of I inuteman III

launch control centres as part of an overall “silo upgrade

I “Treatment of Operations Research Questions in the 1969
~3afeguard Debate” , (Operations Research, September 1971) p 1203.

2 Ulsamer , op.cit ., p 44.

3 Interviews No 11 and 18.

~~~~

-

~~
- - - -

~~~~~ : . . 

-
~~~~-- - -- ‘

~~ ~~~~~~~~~~~~~~~ ~~~~~~~ ~~~~~~~~~~~~~~ 
~
- - .i ~~~~~~~~~~~~~~~~~~~~~~~ —-- --- -



- ---- -‘—~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~ --- - - - -
~~~~~~ ~~~~~~~~~~~~ ~~~~~~~~~

106

programme.”1

Although the Command Data Buffer system was originally

justified as a means of facilitat ing the routine retargetting

of the Minuteman force, as with many other command and control

systems described in this study, it soon came to be identi-

fied primarily in terms of its importance to the issue of strata..

gic flexibility. For example , in 1973 one Air Force general

was quoted as explaining that the Command Buffer system “...
implies , at least potentially , the capability to reconstitute

the force (after a nuclear strike) and the ability to retarget

with the aid of an attack assessment system. Simply stated,

this means we will be able to survey what ’s left of our own

forces and to retarget and reassign with the speed of light.”2

Likewise , in discussing the system in the FY 1975 annual repDrt,

Schlesinger referred only to its contribution to enhancing the

flexibility of the employment of the Minuteman force.3

Naval Strategic Command and Control Systems

This study’s examination of strategic command and control

systems has thus far been limited to those systems which have

been developed by the Air Force for the Strategic Air Command .

The bombers and missiles of SAC constitute only two elements

of the so—called “Triad” of U.S. strategic nuclear weapons. The

third component consists of the Navy ’s 41 nucl ear powered

I Department of Defense , Annual Review, FT 1975, p 55.

2 ulsamer , op,cit., p 144 •

3 Department of Defense , op.cit., p 55.
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submarines armed with Polaris A-3 and Poseidon sea—launched

ballistic missiles. Unlike the Air Force, the Navy has not

accorded very much publicity to its strategic command and control

capabilities regarding the so—called Fleet Ballistic Missiles

(FB~1s), although it is apparently more willing to discuss its

various tactical command and control systems. Likewise very

little information is available in the “trade press” relating

to naval strategic command and control. Even in the Defense

Department annual report , FBM command and control is not men-

tioned until the fiscal year 1968 edition, although command and

control for SAC had been discussed as early as the FY 1960

report.

The apparent paucity of information regarding naval strate-

gic command and control could be attributed to a number of

f~actors. First, the navy could in fact be a good. deal more

secretive about its programmes and the lack of information might

reflect a conscious and deliberate Navy policy not to release

the details of such systems. However , given the annual require-

ment for the services to justify their respective request for

defense funds, including those involved with command and control

development s, it seems reasonable that the existence of any

major command and control systems would at least be alluded to

in the Defense Department report to Congress.

A more plausible explanation for the Navy ’s apparent lack

of emphasis on strategic command and control , until recently

anyway, is derived from the priority which the Navy has tradi—

-tionally assigned to its surface fleet and their requirements.

~enator Henry Jackson , an early Congressional advocate of the
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Polaris submarine system baa related that the N avy was rather

reluctant to accept the FBM role in the first place.1 To the

extent that the Navy has concerned itself with strategic nuclear

issues , it has generally leaned in favour of the assured destruc—
V tion role which has usually been associated with the FBMs.

The overall att itude of the N avy toward its Polaris

submarines has correspondingly manifested itself in the Navy ’s

attitude toward the command and control of those forces. Harvey

sapolsky points out in The Polaris System Development that command

and control had been recognized as the potential “Achilles heel”

of the nuclear submarine programme as early as 1957. A debate 
—

soon ensued within the Navy regarding the kind of PPM command

and control system that should be developed. The debate was ap— —

parently integrally related to the conception of the strategic

role that the submarines were to perform. If, for example , the

Polaris submarines were to be used only in conjunction with the

massive retaliation doctrine, then the FBM command and control

system would not need to be any more complex than a system which

could get—out the “go—code” , “whether of not it got through

to all submarines in one hour or ten.”2 If, however, the 
—

FB Is were to be used to perform more selective and limited nuclear

strategic options, then a more complex (and expensive) command

and control system would be required.

Furthermore, the technical problems associated with comn’unj—

cations with submarines on station are formidable. The sub—

marines are also forced to operate under the water’s surf ace in

I Armacost , op.cit., jV ~~~ 65—6.

2 i~arvey Sauolsky , The Pol-’ri s system Development: Eure~ucratic ~
~nd .-ro~’rammqtic Success in Government, (C~imb r idge , ~-~ass3chus—
etts: LAarvard University ~-ro~s, 1972~ , p 239.
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order to avoid detection by the enemy ’s anti—submarine warfare

(ASW) forces. Thus, the lower frequency ranges offer about the

only effective means of communicating with the submarines , since

they are both long range and capable of penetrating the water’s

surface.1 However , as was discussed earlier, lower frequency corn—

munications require rather large, and therefore highly vulnerable

transmission antennae. In addition , the amount of information

which can be communicated via low frequency (the data rate) is

relatively low. Therefore, reliance on low frequency communi-

cation imposes a significant restriction on the amount and

complexity of the information which can be transmitted to the

submarines at any given time. When the inherent difficulties

of communicating with the submarines is considered along with

the limitations of the FBMs themselves as far as use for highly

selective and discriminating options are concerned (the diffi—

culties of fixing the position of the submarine at any given

time reportedly magnifies the inaccuracies of its missiles),

Navy doctrine has not surprisingly tended to emphasize the assured

destruction role of the FBM force. Likewise , the actual Navy

coinrnsnd and control development programmes (as opposed to

communications research) have concentrated on the requirements

of transmitting basic execution orders.

The current Navy FBM command and control system is comprised

of very—low—frequency (VLF) transmitter sites at seven known

locations.2 Navy of ficials have not ed that these sites are

— I Edgar Ulsamer, “Communications ~ust Not Limit ~ational Strategy”,-(Air Force i.aRazifle, July 1973~ , p 43.
2 North 0est Cape , Australia; Jim Creek, ;.ashington ; Balboa,

California; Annapolis , ~.aryland ; Cutter, i~aine; Hawaii; and ,
the United Kingdom. Armed Forces Management , July 1970 , p 41.
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highly vulnerable to a direct attack. This situation has led

some Defense Department command and control officials to argue

that the FBM command and control system is the “weakest link” in

the total U.S. strategic command and control structure.1 At

the same time , however , Navy officials have expressed some con-

fidence that the redundancy of -the VLF sites would allow exe—

cution orders to be broadcast from the Naval command and control

centre in r~orfolk , Virginia, to the submarines via a surviving

vt~ site.,
2

The Navy has also explored the possibilities of developing

two further strategic command and control systems as either

supplements or replacements for the VLP transmitter system.

— 
The first of these follow—on programmes is known as Tacoma.

Tacoma first came into operation in 1969. The system consists

of twelve modified Lockheed C—130 Hercules aircraft which in

effect act as airborne VLF transmitters.3 The Tacomo aircraft ,

as well as the ground—based 1TLF transmitters, reportedly maintain

continuous contact with the National Military Comm and Center

in the Pentagon , and the SAC command post.4

I Ulsamer , op.cit., p 43.

2 “Navy~ A Theory of Evolution” , (Armed “orces r~na~ement,July 1970), p 41~ “Navy mphasizes ~winr~ To -~.’ard strategic
Command and Control” , (Armed Forces - s n ~~-e~ ent, July 1969),
p 62; and ~dr’~ar Ulsamer, “Nuclear—Proof Flying Command Post,”on.cit ., 

~ 
64.

3 Lrmed Forces Nana~ement, July 1969, p 63.

4 De~artment of Defense , on.cit., p 74.
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The Navy has also been studying the feasibility of developing

a command and control system which would employ extremely

low frequency ~1F) communications. An ELF system would reportedly

offer the advantages of being relatively immune from atmospheric

as well as man—made interference and allowing the submarines to

operate at even greater depths than is possible with the present

VLF system while still being able to receive communications.1

The ELF system , known as Sanguine, has not yet progressed beyond

the experimental stage. Experimental sites, including a 14

:~;ile—long, cross—shaped transmitter antenna constructed in

.dsconsin , have engendered considerable opposition from local

inhabitants. They reportedly fear that the systems will have

an adverse impact on the local environment , as well as making

their area an obvious targat for an enemy attack. On the basis

of various studies conducted by Hazelton Laboratory (a TRW

subsidiary), Bell Telephone , and RCA , the Defense Department has

argued that an ELF system would not pose environmental problems.2

In early 1975 , the Defense Department reiterated its strong
recommendations that testing and development of the Sanguine

system be continued , citing the need for a more survivable corn—

municating link with the Navy ’s FBM submarines.3

I ibid., ~p. 77—8. Also , Armed Forces Ean~igement, July 1970 p 42.

2 Armed Forces :-:an~~ement, July 1969, p 63.

3 Department of Defens e, Annual Report, FY 1976, pp II 53—4.
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CHAPTER FIVE

t
Tying the Systems Together: The NMCS and WWMCCS

The previous chapters have discussed the various strategic

command and control systems which have been developed by the

Air Force and the Navy to make decisions regarding the use of

their respect ive strat egic nuclear forces and to transmit these

decisions to the forces. While the services are responsible

f or the actual implementation of strategic options the author-

ity to order the use of U.S. nuclear weapons in vested solely

in the President. The following chapter describes the efforts

which have been made to provide the President with a “strategic

command and control system” to provide him with the information

which he might require in order to make decisions regarding the

use of the strategic forces and to have those decisions relayed

to the forces. The capabilities which such a system would af—

ford the President is particularly relevant to the degree of

flexibility with which the U.S. strategic nuclear forces could

be employed in the event of a nuclear war.

The Problem of System Incompatability

The strategic offensive and defensive command and control

systems which were discussed in the previous two chapters were

designed and developed almost exclusively by individual ser—

vice; and in some cases, by individual commands — such as SAC.

Despite the independent development of such comm”irtd and control

~IIilfr.~ ~~~~~~ _~ j iu_. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —-——~~~~~~~~



systems , the fact remains , that no one service has been delegated

exclusive respons ibil ity for strategic nuclear operat ions in

the event of a nuclear war. Both SAC and Navy forces comprise

the so—called “triad” of strategic nuclear forces. Even the

Army has shared the strategic air defense role with the 
- 

-

Air Force with its batteries of surface—to—air missiles. As

I~.ichael Armacost suggests in The Politics of Weapons Innovation,

the fragmentation of the strategic nuclear “mission” among the

various services resulted as much from intense political

competition for a “piece of the strategic action ” , as from the

assumption of more traditional roles.1

Whatever its causes, the extent to which various strategic

roles have been delegated among the three services is reflected

in the diversity of the systems which have been developed to

implement them. The use of different research and development

facilities, industrial contractors , hardware , and computer lan-

guages and procedures (commonly referred to as “software”)

has in most cases precluded the common use of the systems, even

though the activities of two or more services may be closely

related in certain areas, The situation in which differences in

hardware and software prevent common or joint use of different

systems to perform a part icular funct ion is gener ally referred

to as “system incompatability”.

The incompatability problem is particularly relevant to the

comman d and control systems of the various services. For example ,

a f ormer NORAD commander has related that at one time in the

I950s, a particular SAGE command centre had been colocated with

I Armacost , op.cit.
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an Army air defense battery. However, the design of the respec-

tive command and control systems of the two units made it impo~~

sible for them to communicate with one another aboutthejr common

problem - namely, approaching enemy bombers.1 Command and control

specialists have argued that the lack of compatability among

the various command and control systems, exemplified by the

above case, in effect has resulted in a wasteful duplication of

effort, and, at the same time , has prevented the internetting

of the various systems to enhance their overall survivability

through redundancy.2

The lack of integration due to system incompatability

in fact has broader implications than those regarding the

efficient conduct of militat’y operations. As was discussed in

Chapter Two , the destructive potential of nuclear weapons and the

political ramifications of their use , had led most command and

control specialists as well as civilian Defense Department offi-

cials to conclude that the use of nuclear weapons should be

strictly controlled and highly centralized. The focal point

of this centralized control has been the President. The ability

to control operations , requires that the President , as well as

any other military commander , have at his disposal the means

to readily acquire the information needed to make decisions and

select options , as well as the means to insure that his decisions

are carried out.

I Interview No. 1.

2 For example , “Dr. Fubirti Stresses DDRP~E’s Desire for System
Compatability” , (Data, February 1965), pp 7—13. 
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The Partridge Committee

Concern with the lack of compatability among the various

service command and control systems in addition to efforts to

insure that the Pres ident could maintain control of a given

military situation came to a single focus in the early days of

the new Kennedy administration. McNamara’s interest in command

and control , both as a means of implementing a selective res-

ponse strategy and maintaining civilian control over the use

of nuclear weapons , has already been discussed. Several of his

“trombones” correspondingly addressed themselves directly

to the issue of command and control. Initially both the JCS

and DDR&E were tasked to produce a study concerning the develop-

ment of a national command and control system that would be both

survivable and under the direction of the President. Their

efforts resulted in two separate reports, and an ad hoc

committee , under the direction of Air Force Brig.Gen. L.G.

i~cCollom , was formed to resolve the points of difference between

them .1 In the process of coordinating its work with several

Defense Department a--encies , the i~cCollom comm ittee gave rise

to even more reports than the original two. The task of con—

solidat ing the now obvious variety of views on command and control

within the Defense Department was subsequently given to a newly

formed command and control study group , under the chairmanship of

recently retired Air Force General Earl E.}-artridge.2 General

I Aviation -~‘eek and apace Technology, September II, 1961, p 21.

2 Aviation deek and Space Technology, September 1~ ,196I, p 25.
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Partridge had at one time been the commander of NORAD , where he

had distinguished himself as a strong advocate of increasing

the degree of compatability between the command and control

systems and procedures of NORAD and SAC.1

The l artridge Committee , as the study group became known ,

first met in September 1961. The committee was given the task

of examining the entire spectrum of command and control issues ,

apparently without instructions to consider specific nuclear

strategies.2 The resultant report remains classified, however,

many of its major points have become known. Perhaps, the most

important development to emerge form the Partridge Committee

was the creation of the so—called National Nilitary Command

System in June I962.~
The NNCS was specifically designed to provide the “national

command authorities” — then defined as the k resident , the

~ecretary of Defense and the Joint Chiefs of Staff
4 

— with a

co.r~ and and control system which could allow for the effective

control of important military operations by the ~resident. The

N~-.CS tnus bore the stamp of both President Kennedy and Secretary

I-:c~amara’s concern about the extent to which the President could

control or manage the actions of the military in any given crisis

situation. Both men reportedly feared that the singular actions

I Interviews No 1, 2, and 24.

2 ibid .

3 James Baar , “New U.S. Command Syst em Coming” , (Nissiles and
Rockets, December L4.~ 1961) p 12.

4 “Command and Control to Handle Flexible Response” , (Nissiles
and flockets, Narch 30, 1964) p 80.
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of even the lowest echelon unit , if not carefully controlled from

Washington, could set in motion an uncontrollable escalation to

“all—out war”.1 While the purposes of the NNCS were particularly

relevant to the control of tactical operations — as the Cuban Mis-

sile crisis and the Vietnam conflict would later illustrate — the

N~iCS was also geared toward providing extensive centralized con—

trol of the strategic nuclear forces. One Air Force general V

responsible for the technical design of the NNCS stated in 1964,

“...In the case of our major weapons systems, (i.e., strategic

forces) we are designing the capability to go from the highest

command levels right down to the actual weapons sites if the

need should arise.” 2

The National Military Command System

Plans for the NIICS did not entail the construction of an

entirely new set of hardware, as had been the case with SACCS, for

example. Rather, the NMCS was to effect the partial integration

of the various tactical and strategic command and control systems

by tying several of their respective functions together under

a single heading — namely , the NUCS. The diverse service

systems were to be linked together at the “top” , with the NMCS

as the capping system. The most immediate and obvious difficulty

to be surmounted in effecting the integration suggested by the

I Interviews No.12, 22 and 23.

2 ~•:aj. Gen. John B.Bestic, “National Nilitary Command System:Decision Instrument for the Chief Executive” , (Data, !~arch1964), p 7.
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creation of the N~CS would prove to be the degree of incompatabi—

lity among the major systems operated by the various services.

While the NMCS ostensibly consisted of elements from virtually

all military command and control systems, several facilities and

systems were constructed exclusively for its own purposes.

Perhaps the most important of these is the National t ilitary

Command Center (NIICC). The NMCC is physically located within

the Pentagon. It is reportedly able to receive information

directly from the various early warning systems, as well as the

Nuclear Detection and Reporting System (NUDETS). In addition,

the N~CC is linked to the Pentagon “war rooms” of the various

services, as well as to the command and control systems of the

unified and specified commands — including the NORAD 425L system

and SACCS.1 Thus, the NMCC , theoretically at least, has direct

access to the same information and control capabilities which

V the various command and control systems make available to the

NOF.AD and SAC commanders , including early warning, attack

acsesszient , monitoring of the forces, etc. The N.CC also has

various links with the State Department , the CIA , the T~’ational - -

~ecurity Agency, and the White House Situation Room — whose

“command and control equipment” was described in 1963 as con—

sisting of telephones, maps and clipboards.
2 In addition , the

terminal for the :~oscow “Hot Line” , or “Molin.k” is located in

the ~~ V~CC as per agreement with the Soviet Union.3 The NMCC was

I J.~i.’.~’agner, “N:~CS: The Command Backup to Counterforce” ,
(.-~r :Ved Forces ::an~~ement ,July 1963), p 24.

2 ibi-i.

3 “~ ffectiveness , Responsiveness of ~ationa1 Cr~~~ nd System
Vital to U.S. Security” , (Armed Forces Ian~re’~ent, July 1966),
p 44.
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originally located in the Pentagon ’s Joint War Room , but in 1965

— it was moved to a larger facility in the Pentagon to accomodate

the addition of more sophisticated communications , data process—

ing equipment and displays.1

The National Military Command Center is located in a “soft”

site — that is, it is quite vulnerable to nuclear attack. The

survivability of the NMCC as well as the entire NNCS structure

has been a major concern of defense command and control special-

ists since the NMCC is the President ’s primary link to the stra

tegic forces. For example,Esterly Page , who at one time headed

the DDR~E role in developing technical support systems for the

NNCS stated in 1963 that ,

“ The object of the NNCS is to provide support to our national
command authorities, or their successors , for the direction
of the U.S. military forces under all conditions of peace and
war. I! it were necessary to describe a key element of the

in one word that would be “survivability”. Our goal
is to insure the continuity of the national military command
function under any and all conditions”2

Not surprisingly, all three concepts of insuring the surviv-

ability of a particular system — hardening, redundancy , and

mobility — have been applied in the case of the ‘!~CC.

An Alternate National Military Command Post (ANN CC) has been

constructed in a hardened facility in the vicinity of Washington,

D.C. This command centre would reportedly operate with less staff

than the NNCC in an emergency, but with essentially the same

cornputer facilities.3 Por several years, the Navy operated two

I ibid.

2 Esterly C.k-age , “The National t~.ilitary Command System: A
Director ’s View” , (Siç~nal, April 1963), p 7.

3 ~rmed Forces I.anagement, July 1966, p 46. - 
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National Emergency Command Posts Afloat for the NMCS on—board

a converted cruiser and an aircraft carrier, the USS Northhampton

and USS ~Iright, respectively.
1 The two sea—borne alternates for

the ~~V .CC were eventually retired as part of a defense austerity

measure.~ Finally, an alternate command facility has been

provided on—board the so—called National Emergency Airborne

Command Post (NAACP , which is usually pronounced “Kneecap”).

Like the SAC Looking Glass, the NEACP employs a modified

Boeing KC—135 tanker. Successive modifications of the NEACP

have improved the communication and information and storage

retrieval capabilities on—board , and , ostensibly the degree of

command and control which can be exercised from it.3 (The

implications of this trend will be discussed more fully in the

following pages).

The NECC , or any of its alternates, has been defined

as the focal point from which the President and his staff would

be able to “...monitor operations, communicate with personnel, and

if they wish, to issue direct orders to all levels of the entire

Nt~CS hierarchy”.
4 Just how the President and his staff would

actually make use of the NNCC or any of its alternates in a

crisis which might involve the use of the strategic nuclear

forces has not been made clear because of the sensitivity of the

I ibid., p ’14

2 ~-~ichael Getler, “President ’s i’ersonal Interest Is Key In—

~redient for Success” , (Armed Forces Mana~ement, July l97O),p.l9.~

3 ;~:aj. Gen. John B.Bestic , “Nr~CS Affords U.S. Full Control andFlexible Response” (Data, January 1967), p 29.

4. J.S.Butz, “White House Command Post — 1966”, (A ir Force and
Space Digest, Arril 1964), p 76.
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subject. For example , while the JCS prepares certain “emergency

action procedures” which relate to the operation of the NMCC

during a nuclear crisis, the corresponding White House plans

are rarely discussed between military and White House officials —

probably to allay fears that the military might be capable of

usurping the President ’s authority in a crisis if it knew the J
procedures the President would follow in such a situation.1

Consequently, the military has predicated its command and control

procedures on the assumption that the President, or his succes—

sors would somehow survive to implement the U.S. strategy.2

It is known , that the capabilities of the NMCC , most significantly

its links to the various strategic command and control systems,

are available to the President through links to the ~-.1iite House.

Presumably , if the Washington area were not under attack, the

President could opt to monitor the situation from the White House.

If the ~ashington area were in jeopardy, the President would

most likely make use of one of the alternate command posts.

The NEACP, for example, is stationed at nearby Andrews Air Force

Base. President Nixon had reportedly had a “demonstration ride”

on board it.3 From the NEACP, the President would reportedly

be able to maintain contact with the SAC and NORAD command

posts as well as the SAC Looking Glass airborne command post,

and through it, the SAC forces themselves.

I Interviews No. 3 and 6.

2 ibid.

3 Getler, op.cit., p 19~
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The World—Wide Military Command and Control System

In the late 1960s, several incidents occurred which led to

a critical appraisal of the capabilities and structure of the

entire national military command system — namely , the capture

of the Pueblo, the downing of the EC—121 by North Korea, and

the Israeli strafing of the Liberty. While these events prirnar—

ily concerned the control of tactical operations, they had a

twofold impact on the issue of strategic command and control.

Firsts they raised questions regarding the degree of control

which could in fact, be maintained over strategic operations

given the apparent failure to adequately control lesser activities~1

Second , they led in part to a thorough restructuring of the

management of the process of command and control integration

which had ostensibly begun with the creation of the N~CS in

1962.

This change was officially effected by the publication of

a revised version of DOD Directive 5100.30 on December 2 1971.2

The direct ive , entitled “Worldwide Command and Control System

(WWMCCS)”, outlined the manner in which the WWMCCS (usually

pronounced “:-Jimmex ”)  would in the future be developed. The

WWMCCS concept had in fact been in existence since October 1962.

It was originally intended as an instrument to integrate portions

of all the command and control systems used by U.S. military

I U.S. Congress, House of .~epresentatives , Committee on theArned Services , InQuiry into the Pueblo and T~C_ 121 Plane
Incident, 1969.

2 U.S.Department of Defense , “Worldwide Nilitary Command and
Control System (WWMCCS)’~ DoD Directive 5100.30, op.cit.
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forces.1 However, primary emphasis was subsequently placed on

the development of the NMCS, ~VIhjCh had been defined as a corn— -

ponent of the broader WWMCCS. Furthermore , the process of inte—

gration on the scale envisioned by the W~’~-.CCS directive of 1962

had for several years suffered from a lack of unified direction.

In many respects, the shift in emphasis from the ~~CS to

the ~
V
~~~V ,CCS manifest by Directive 5100.30 could be considered a

semantic technicality, since the systems which fall under the

purview of the NMCS include the vast majority of the WWMCCS

related systems. Nevertheless , 5100.30 was also intended to

accomplish major changes in the nature and management of national

comiand and control. For example , in the June 1962 memorandum

concerning the technical support for the N~1CS, NcNainara had in

effect divided the responsibility of developing the N~CS among

three separate agencies — DDR&E, the Defense Communications

Agency , and the Joint Command and Control Requirements Group

under the JCS. This triumverate arrangement apparently created

a multitude of ad.ministrative difficulties. C’ne military journal

remarked that, “...the Washington , D.C. outfits responsible

for building a national military command system amount to an

organizational , procedural and management monstrosity.”2

This arrangement persisted essentially intact until the

reorganization of command and control responsibilities effected

by 5100.30. The directive accordingly established a “W’dI~CCS

Council” to provide policy guidance for the development and oper-

ation of the WWIV~CCS and to i- valuate its overall performance.3

I ~issiles and ~ockets, L~arch 30, 1964, p 80.

2 C.V,.Borklund , “How to Succeed in Spite of Yourself” , (Armed
Forces i~anagement, July 1964), p 9.

3 U.S.Department of Defense , op~cit., p 8.
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The Council consists of the Deputy Secretary of Defense, the

Chairman of the Joint Chiefs of Staff, the Assistant Secretary of

Defense (Intelligence), and the Assistant Secretary of Defense

(-:eleco~nm-unications). This latter position had been created by

a related directive and marked the first time that a position

at the assistant secretary level was to deal directly with command

and control matters.’~ In January 1974, this position was changed

to that of Director of Telecommunications and Command and Con-

trol (DTACCS).2 The establishment of the W’IIMCCS Council in

effect provided command and control development and integration

process with a single “manager” within the Defense Department.

Another important change institutec by 5100.30 concerns

the level at which command and control develop ments were to

be defined. A 1963 Defense Department memorandum had accorded —

the commenders of the unified and specified coramands res~onsibility 
-

for planning, developing and installing their own command and

control systems.3 This directive was predicated on the premise

that the commanders who were to use the systems were perhaps

the best judges of the kind of systems they required. As was

demonstrated in Chapter Four, SAC often took the lead in sped —

fying the command and control requir~~ients and in iriitiatin~’

I TJ.S.Depart’~ent of Defense , ~ V~~~~~Jr ~-:retary of -
~~~ Ve

(Telecomrnunications)’ Depar~,. I - ~ t ~.-~se D ir e c t iV V V

~3135. 1 , January 11, 1972.

2 U.S.Department of D’-’fense , “Director of Telecommunications
and Command and Control” , Department of Defense Directive
5135.1, January 17, 1974.

3 Armed Force~~ -iann~ement, July 1966, p 45.
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their subsequent development programmes. However , without an

effective manager at the Pentagon level, attempts to insure the

comp~~ability of the various systems being developed in order

to integrate them into the NMCS was virtually a hopeless task.

In describing just what 5100.30 would mean, the Deputy Secretary

of Defense , David Packard , who was the major force behind the

new directive stated ,

“.e are making some changes which will, in effect, centralize
and improve the management of WW~CCS, and more importantly
that portion of WWMCCS which is called the National ~;ilitary
Command System...this then will be managed from the top rather
than from the focal point of the commander.”1

The directive correspondingly required that the “ ...command

and control of all other DOD components be configured and oper— —

ated for effective support of the NIV CS as well as their specific

r.ission~’.
2 At the same time , the directive also pointed out that

the V~~~LCCS primary responsibility was to support the i~~CS and

only secondarily to support the military services themselves.

A third , and from the perspective of this study, the most

imj ortant change reflected in the directive concerns its

definition of the national command authorities and its delin—

cation of the “chain of command” from the President to the actual

forces. Previously, the national command authority had been

defined to include the President, the Secretary of Defense, and

the Joint Chiefs of Staff.3 Furthermore, the Joint Chiefs of

I Quoted in O~ens , et al., op.cit., p 34.

2 U.S.Departrnent of Defense , “•‘~‘orldwide Command and Control
system (W’•-;i-;CCS),” op.cit ., p 3.

3 ~issiles and Pockets, Narch 30, 1964, p 80. 
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Staff had been defined as constituting:

“...the immediate military staff of the Secretary of Defense,
serving in the chain of command that extends from the President
to the Secretary of Defense, through the Joint Chiefs of Staff,
to the commanders of the unified and specified commands.”
(My emphasis added).1

5100.30, however, deleted the Joint Chiefs of Staff from the

definition of the national command authority. It left the

- : delineation of the chain of command intact with one notable

exception — namely, when the use of nuclear strategic forces are

involved. The directive states that, “...The channel of

communication for the execution of the Single Integration

Cperations Plan (SlOP) and other time sensitive operations shall

be from the IWA through the Chairman of the Joint Chiefs of

Staff to the executing corrunander.”2 In other words, in those

operations involving the SlOP, the President would , in effect,

bypass the service chiefs and the unified and specified command

commanders (i,e, the SAC and NORAD commanders) and communicate

directly with a bomber , missile, or subm :~rine crew.

The implications of this change are considerable. The

directive in effect gives expression , in theory at least, to the

complete centralization of the control of military forces

I U.S. Department of Defense , Brief on the Crc~~nization ~md
Function, ~ecretary of ~efcnse,~ iefense V~~~t :~~~~~ f Cfficers, crg—
aniz”ti on of the Join~ Chief-~ of ~~~~~ De:;~rtment of Defense
~~-encies, Joint .~ervice schools, April 19,~~~ p 13, quoted
in ~-c~ith and Johns, op.cit., p 384.

2 U.S. Department of Defense, “Worldwide Military Command and
Control System (WWMCCS)” ,op.cit., p 2.

_ _ _ _ _ _ _- 
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in the person of the President. In terms of command and control

the directive implies a requirement for a system which would in

fact allow the i resident to communicate directly with the

“executing commanders”. In terms of strategic flexibility , the

directive suggests that if the President can communicate directly

with the “executing commanders” then he could at the same tine

directly supervise the implementation of specific strategic

nuclear options .

The Survivability Issue: Revisited

On the surface at least, the dominant attitude in the

Defense Department in 1971 with respect to command and control

was remarkably similar to the situation which had characterized

Lci amara’s ientagon in 1961. First, as with the i-’artridge

Committee , the overall direction of command and control develop—

~ents had been subject to a thorough review , resulting in a

decision to revitalize and reorganize the efforts to construct

an integrated and survivable command system which would be

responsive to the President. Second , the renewed emphasis

which was being placed on the issue of strategic nuclear

flexibility in the Pentagon and elsewhere in the Executive led

many command and control specialists to recommend programmes which

they defined as being necessary for the flexible employment of

the strategic forces.

However, the various command and control systems which

have been discussed in the previous two chapters are considered

capable, or at least potentially capable, of performing the

functions which have been defined as necessary for the

~~~~~~ l-~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -~~~~~~~~~~ - ~~~~~~~~~~ ~~~~ -
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implementation of a selective response strategy. The various

early warning systems are reportedly capable of providing rapid

and credible warning of missile attack against the United

States. Furthermore , the early warning systems are also capable

of providing some attack assessment information, and, in response

to the renewed emphasis on strategic flexibility, efforts are

currently underway to develop computer programs to correlate

the output of these systems to provide even more precise informa-

tion regarding the nature and character of an enemy attack.

A variety of communications systems have been developed to insure

that the decisions of the national command authorities would be

transmitted to the strategic forces before, during and after a

nuclear attack on the U.S. The information processing capabilities

of the SAC Automated Command and Control System is reportedly

capable of providing up to date information on the status of

the SAC forces and their availability to perform particular

attack options. Also, a system which would allow for the remote

and “real time” reprogramming of r~inuteman III missiles is

currently being installed at Minuteman bases. In short, the

strategic command and control systems which were built or

designed prior to the 1970s ostensibly allow for a more flexible

employment of the strategic forces than is implied by a spasm

response strategy.

Command and control specialists argue, however , that the

degree of flexibility with which the strategic forces could in

fact be employed in the event of a nuclear war is contingent on

the extent to which the capabilities afforded by the various

comm and and control systems would be able to survive the effects

of a nuclear attack. The survivability issue is by no means

new to the field of command and control. As was discussed V
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earlier , survivability was a dominant concern in the early

1960s. Furthermore , various efforts were made to enhance the

survivability of several command and control systems. However,

many command and control specialists today contend that those

systems which provide the capabilities which are the most

critical for performing the functions associated with the in—

plernentation of a selective response strategy are in fact the

most vulnerable. Specifically , the automatic data processing

systems which, in the event of a war, would be used to process

and display the information required for the selection of parti-.

cular strategic options including attack assessment , force

and operational status information and retargetting — are located

in ground—based command posts only and are therefore considered

by many command and control specialists to be highly exposed to

attack.

The Minimum Essential ~~ergency Communications System

The lengths to which the Defense Department was prepared

to go in order to enhance the survivability of those systems

which provided the capabilities specifically necessary for the

implementation of a more flexible response strategy have under—

gone a significant change since 1969 , For example, in that

year, the Acting Deputy Director for Electronic and Information

Systems in DDW~E, Herbert Benington , was quoted as remarking: 
V

“Do we want more than minimum survival? Is there a valid

requirement for an overall battle management capability?
...If so...it would require that the battle staffs, electronic
data and communications capabilities be survivable...In this
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area our thinking is much less clear as to whether this type
of battle management capability is either feasible or neces-

sary We know that we must concentrate on the lower echelons,
i.e. the Minuteman, Polaris, and B—52s. Also the methods of

relaying the “go—word ”. But the higher you ro the more coin—
plicated the task...It appears that it is better to keen retril—
iation r-ure and simple, and as unsophisticated as possible,
until we become convinced that the sophisticated route is more
advisable we are not ready for such advanced systems as, say,
a large super airborne command post.”1

Benington’s remarks certainly did not reflect the entire range

of views in the military “command and control community”. The

Air Force, for example, had been lobbying for an advanced airborne

command post to replace the SAC Looking Glass as early as 1965.2

The SAC Airborne Data Automation programme was in many respects

conceived not only to test, but also to prove the feasibility

of endowing an airborne command post with the same automatic

information processing capabilities possessed by a ground—based

— command jost. It is important to note , however, that at the

time Benington made the above remarks, DDR&E still had the res-

ponsibility for establishing the technical supoort requirements

for the i~ -iCS . Thus , at least in 1969 , the direction of command

and control efforts would seem to have been officially limited

to guaranteeing the ability for “pure and simple retaliation”.

This attitude manifested itself most cle~irly in the emphasis I

~.nich was accorded the so—called -~inimum Essential Er~ergency

Communications ~etwork (a~EcI), which publically surfaced in

1969. :I~~CN has been officially defined as “...a survivable

I quoted Armed Forces Management , July 1969, pp 41—2 .
V 

2 Interview No. 6.
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communications network for passing on the execution orders to

the nuclear forces assigned to the SlOP”.
1 The development

concept which governs the construction of the ~~~~~ envisions

the integration of three existing systems to achieve this stated

F purpose - namely , the Navy VLF/LF system , the Air Force VLF/LF

Soecia]. 1-urpose Communications System , and the Ernergoncy Rocket

Communications System (ERCS).2 By “internetting” these three

separate systems — a process which , incidently , emphasizes the

importance of system compatability — its designers propose that

in the event that every other means of communicat ing with the

strategic forces were somehow destroyed , that the execution

orders would somehow find their way to those forces along a

surviving component of the MZECN.3

The very nature of the systems which comprise the MEECN

confirm the extent to which the emphasis in 1969 was placed on

insurins the survivability of the means of simply relaying the

“go—code”. While the low frequency and very low frequency

communications are perhaps the most survivable in a “nuclear

environment” they are perhaps the least suited for the rapid

transmission of the complex data required in the implementation

of a selective response strategy. The ERCS, as described before,

is simply a “last gasp” systern. Apparently then , MEECN was

intended to insure that even if an enemy deliberately attempted

I 3tatement of Dr.Job.n S.Foster, J r . ,  Director Defense Research
:n~-ineering to the i~ouse Armed Services Committee , quoted inArmed Forces ;-;anagement, July 1969, p k2.

2 Getler,op.cit., p 21.

3 Armed Forces I anagement, July 1969, p 40.
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to destroy the U.S. command and control system,the U.S. would

always be able to launch a retaliatory strike of some kind.

In the words of one Defense Department command and control

specialist, MEE~~ ’s purpose is to provide “one message one time

to the forces that still exist”.1 Thus, while MEECN may reflect

an effort to preserve the credibility of the U.S. deterrent by

ruling out the possibility that the U.S. command and control

system could be “neutralized” by a first—strike, the system is

geared more toward keeping retaliation pure and simple than

insuring the capability for a flexible response.

The Advanced Airborne Command Post

While the prospects for any major efforts to enhance the

survivability of those systems which provided capabilities which

were defined as necessary for implementing a selective response

were apparently largely discounted in 1969, it was obvious

by 1972 that the official position had changed. Since that

year the Air Force and the Defense Department have actively

pursued the development of several programmes which are justified

primarily in terms of enhancing the survivability of those systems

which are considered essential for a flexible nuclear response.

Perhaps the most important , or at least the most dramatic in 
V

terms of its size and scope , of these programmes is the devel-

opment of the advanced airborne command post (AABHCP ) to replace

the current National Emergency Airborne Command Post (NEACP )

and the SAC Looking Glass aircraft.

I Interview No 6.
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Command and control specialists have long argued that

placing a system on an “airborne platform” is the most effective

way to insure the survivability of that system.1 As mentioned

above , the capabilities that are considered essential for a

selective response strategy — attack assessment , force control,

etc. — require a considerable amount of automatic data processing

equipment. This equipment is available in the ground—based

command posts of SAC, NORAD , and the NI~1CC. However, placing

the same equipment on an aircraft is practically ruled out be—

cause of the space and weight limitations involved. Successive

modifications of the Looking Glass and the NEACP had improved

their respective communications and data processing capabilities.

However, the automatic data processing capability currently

available on—board these aircraft apparently does not begin to

approach the capability which would be needed to correlate large

amounts of information required for attack and damage assessment,

rapid re—targetting , etc.

Command and control specialists suggest, however, that the

recent innovations in the construction of automatic data proc-

essing hardware — particularly the reductions in size and weight

which are made possible with the use of minaturized components

and circuitry — have made it possible to provide an airborne

command post with roughly the same computer capabilities as

possessed by the ground—based command posts.2 Nevertheless , the

I General i-aschall , for example , has written quite unequivocably
“An airborne command post is our most surviv ible command center
:aj. Gen. Lee £-~.i aschall , “Comm and and Control ..hy the Air
Force ’s ~ew Systems Are flevolutionary” , op.cit. p 62.

2 LdR~±r Ulsarner, “~ uclear—Proof Flying Command Post” , (A ir Force
~Vii~~5Zjfl5, January 1973), p 66.
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installation of an analogous data processing equipment on an

aircraft , even considering the latest improvements in equipment

design , would st ill re quire a larger aircraft than is currently

employed by Look ing Glass and the NEACP to accomodat e it as well

as the staff that would be required to operate it.1

The technological possibilities of improving the information

processing capabilities of an airborne command post have,

significantly, coincided with the renewed emphasis on developing

the capabilities for flexible strategic response suggested by

Nixon ’s and Schlesinger ’s remarks. The result has been a Defense

Department decision to in fact proceed with the development

and deployment of an advanced airborne command post that would

incorporate a sophisticated information processing capability.

The relationship between the advanced airborne command post and

the issue of strategic flexibility is clearly evident in

Schlesinger’s remarks in the FY 1975 Defense Department review:

“...I f the ~CA is to be in a posit ion to exerc ise a wide range
of nuclear attac k response opt ions , including some which may not
have been pre planned , the data required aboard the aircraft
(command post) would be quite extensive. In the case of the

I~~ACP it would probably include status of forces and damage
assessment for both sides...status of allied and other forces,
and. so forth. The SAC airborne command post might require
even more detailed data, e.g. location and status of spare
engines, reload weapons, fuel supplies, missile spare parts,
maintenance capabilities.”2

The Defense Department first received approval to proceed

with the development of the AABNCP in the Fall of 1972.~ The

I ibid.

2 Depa rt ment of Defense , Annual Report, FY 1975, p 76.

3 Ulsamer , op.cit. p 6ZI.
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programme itself is actually under the direction of the Air Force.

Current plans envision equipping seven Boeing 711.7 Jumbo Jets

as command posts in three phases. The first phase would in-

volve fitting two 711.7s (designated E-4 for this purpose) with the

existing equipment of the NEACP, to serve as an interim AABNCP.

A third E-4 would be used as a test bed for the new equipment to

be included in the finished product. Once this aircraft has been

fully tested , the Air Force then plans to construc t three more

E—4s, complete with th e new equipment , to replace the interim V

IEACP aircraft. In the final phase, the interim NEACP would be —

retro—fitted with the new equipment and turned over to SAC to

replace the current Looking Glass. A seventh E-k would be built

to serve as a replacement for any of the six primary airborne

command posts.1

The new E.-4’s woul d re port edly re pre sent a significant

improv ement over the presen t air borne comman d post in more

areas than just automatic data processing capability. The new

aircraft would have a longer endurance than either the NEACP

or the Looking Glass. Furthermore , it would also allow for an

increase in the size of the battle staffs on the command posts,

perhaps up to as much as a ioo.2 In the area of automatic

data processing capabilities , Defense Department officials admit

that no final decision has been made concerning the kinds and

amount of information which the E—11. would require to perform

its function. The indecision on this point results from perhaps

one of the most perplexing problems confronting command and

control specialists today — namely, determining precisely what

I Department of Defense, op.cit., pp 76—7

2 Ulaa xner , op.cit ., p 65. 
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items of information would be required or even wanted by the

President in deciding the appropriate option to exercise in the

event of a nuclear war.1 Plans have been made to provide the

E_L1.’s with a direct link to the WWMCCS computers which would

allow for an automatic update of the computer data base on—

board the aircraft • In addition, the refinements provided in

Phase II and Phase III would reportedly endow the aircraft with

the capability to receive data directly from the early warn-

ing satellite system. Like the current Looking Glass and

I~EACP the advanced airborne command post would also be able

to communicate directly with the strategic forces with both high

and low frequency capabilities. In addition, plans have been

made to provide the E—4 with the capability to communicate via

the Air Force satellite Communications system which is cur—

rently in the development stage.2

The advanced airborne command post represents the most

recent and perhaps the most technically ambitious of the command

and control systems which have been considered in the context of

this study. Its development has been made possible by recent

innovations in the minaturization of computer components, as

well as the construction of aircraft the size of the Boeing 747. 
V

However, of all the systems which have been discussed above, the

advanced airborne command post is perhaps the only system which

I ?aschall , op.cit., p 61—2. Also, Department of Defense,
op.cit., p 76.

2 ibid.
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has been justified solely in terms of the requirements of im-

plementing a selective response strategy. In the words of one

Defense Department command and control official, the advanced

airborne command post “...meets about all of our objectives for
V 

support of a flexible response strategy...The advanced airborne

command post, coupled with survivable communications is the

main link between our objectives for support of a flexible re—

sponse strategy...The advanced airborne command post, coupled with

survivable communications is the main link between our policies

and our forces.”

Having thus discussed the most important strategic command

and control systems that have been developed in the past twenty—

five years, several conclusions can now be drawn concerning the

relationship between command and contrcl developments and

considerations of strategic nuclear doctrine.

Interview No. 6.
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CONCLUSIONS

An examination of the present generation of U.S. strategic

command and control systems reveals that they do in fact possess

many of the capabilities which have been specifically associated

V with the implementation of a highly flexible, selective response

strategy. Furthermore , current efforts on the part of the Air

Force, the Navy and the Defense Department indicate that consid-

erable emphasis is now being placed on enhancing the existing

systems ’ capabilities to perform such functions as “real—time”

attack assessment and retargetting of the strategic forces. As

noted in the Introduction, one objective of this study has been

to determine the extent to which the design and development of

U.~~. strategic command and control systems have been determined

by conscious and deliberate considerations of the various tech—

nical requirements for alternate general war strategies. ~hat

then has been the relationship between command and control

develoj-ment and strategic nuclear doctrine? 
V

As t-.orton Halperin and Graham Allison have pointed out in

their respective works on the impact of bureaucratic politics

on weapons systems development , an analysis of the reasons “why”

any given system has been developed and deployed rnust take into

account the fact that several government organizations and of-

ficials are usually involved in the decision—making relevant to

that system. The various actors in this process will have

varying reasons and interests for advancing a particular system ,

as well as varying levels of influence in determining the actual

outcome of a particular development programme. The final product

____________________________________________________________ V 
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of any development programme can, therefore, rarely be explained

in terms of a single rationale for its existence, since each

outcome is the result of an involved and often complex inter-

action of bureaucratic interests and bargaining.1 Although this

study has concentrated on the strategic implications and tech—

nologi~al dimensions of the development of the U.S. strategic

command and control systems, the nature of this element of vary-

ing bureaucratic interests has in fact been illustrated. For

example , it was noted that the Air Force was concerned about

improving the survivability of its command and control systems

in the early 1960s in order to insure its ability to perform its

strategic bombing “mission”. The Secretary of Defense, on

the other hand, seems to have been interested in command and

control survivability primarily because of its implications for

the naintenance of Presidential control over the conduct of

military operations in a nuclear crisis.

Even after acimowledging the existence of certain bureau-

cratic political factors which could and have interjected them-

selves into the development of the current strategic command and

control systems, one is still struck with the fact that a single

or dc~inant rationale (official or otherwise) for proceding with

the design and development of each system can generally be

I Eorton Halperin , Bureaucratic Politics -and Forei~11 Policjy,
(dashin ~-ton , D.C.: The i3rookin~ s Institution, 1~ 74,~~ and
Grih~r-i T.Allison , “Questions J%~’OUt the Arms i~ace: ~k’.o ’sRacing ~Thom? A Bureaucratic Perspective” , in Robert L.
Pfaltzgraff , Jr. (ed.), Contrasting Approaches to strategic
Arms Control, (Lexington: D.C.Heath and Company , 1974.).
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clearly identified. Furthermore, this rationale was usually

accepted by all concerned with the programme. This iB perhaps

largely due to the fact that the development of these systems

was largely conducted by the Air Force, with surprisingly little

interference or even supervision from outside agencies.

Significantly , the Air Force ’s interest in strategic command

and control systems development during the 1960s appears to have

derived primarily from internally generated concerns about its

ability to effectively employ its strategic forces , particularly

in a second strike context. The issue of strategic flexibility

was not a significant factor in determining the nature and direc-

tion of command. and control developments. For example , the early

warning systems were constructed to provide sufficient tactical

warning of an enemy attack for SAC to take appropriate measures

to protect the vulnerable elements of its forces. The initial

decision to proceed with development of the SAC Automated Command

and Control System was made by the Air Force well before strategic

flexibility had become an issue in the Pentagon and was determined

by a desire to improve the efficiency of its existing means for

monitoring and alerting the SAC forces. Likewise, both the

Air Force and the Navy concentrated on enhancing the surviva-

bilit y of their systems for transmitting the “go—code”. The

Emergency Rocket Communications System , the Airborne Launch

Control system , as well as the Navy ’s Tacamo and the Defense

Department’s I-IEECN programmes , were all directed toward insuring

that the U.S. strategic forces would be able to make some sort of

response to an enemy attack. The emphasis in command and control

development during the 1960s was thus on insuring the means to

retaliate and not on strategic flexibility.
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This is not to conclude , however , that the requirements for

strategic nuclear flexibility did not constitute an issue of some

concern to various members of the civilian and military command

and control “community” during the 1960s. The “McNamara strategy”

had after all drawn considerable attention and study to the

arguments in favour of increasing the number of strategic options

available to the President in the event of a nuclear war, as well

as the types of command and control systems that this would

necessitate. Even after McNamara’s own enthusiasm for the

selective response doctrine had waned in 1963 certain ‘sir Force

officials continued to advance the desirabili ty of strategic

flexibility as justification for various command and control

systems — for instance , the advanced SAC airborne command post

and Command Data Buffer system. However their arguments had

little impact at the time.

Whatever the actual intentions and justifications of the

Air Force for the development of particular command and control

systems , the technology which was employed in their construction

nevertheless endowed them with many of the technical capabilities

specifically associated with the implementation of a flexible

response nuclear strategy. In a sense, the scientists and

technologists had designed more capabilities into the systems than

were perhaps strictly necess ary for the literal performance of

their stated functions. Thus , the early - warning systems,

particularly the early warning satellites , are inherently Ca—

pable of providing certain types of attack assessment information,

and with the application of automated information processing

techniques, may be capable of providing even more precise attack

L ~~~~~~~~~~~~~~~ 
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assessment information than is now possible. The automatic data

processing capabilities of the SACCS could reportedly be employed

to match actual SAC operations with the part icular war plans

being implemented and to subsequently retarget the necessary

forces to compensate for deviations from the war plans caused

by launch failures or the destruction of the U.S. forces. As

was noted above , these two systems were originally designed h_nd

developed to perform somewhat different functions. However,

because of their actual technical characteristics they can now

be defined primarily in terms of their applicability to the con-

duct of a flexible response strategy.

While a conscious consideration of the requirements for

strategic flexibility may have only been a relatively insigni-

ficant factor in the design and development of command and con-

trol systems in the 1960s, by at least 1972, the emphasis in the

-: public statements of those officials responsible for command and

control developments in the Pentagon had clearly shifted to the

justification of existing and proposed programmes in terms of

the require~rents of strategic flexibility. For example , Defense

Department officials have even been careful to stress the flexi-

bility features of the Navy’s Sanguine ~~P system , which was

oririnally designed to transmit “short , emergency action mes—
I

sages.” This readily discernable shift in the importance attached

to flexibility in command and control development can to a

large extent be explained in terms of a reaction to the corres-

pondingly renewed emphasis on increasing the number of strategic

I Edgar Ulsamer , “C3: Key to Flexible Deterrence” , (Air Force
Na~azine, July 1974.), p 4.9.
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options available to the President which has been manifested at

the bi~hest political levels. The statements of President Nixon,

the import of the NSC studies on nuclear options , as well as

Secretary S~hlesinger ’s public statements concerning U.S.

strategic doctrine, all suggest that the Air Force and the

Navy ought to respond to the new national policy by concerning

themselves with the development of those systems which are

necessary for its implementation.

The relationship between national policy and the development

of particular systems by the military services is not, however,

usually so straight—forward or quite so simple. In the first

p lace, many of the systems required for the implementation of

a flexible response strategy had in fact already been developed ,

largely for reasons not directly related to the issue of strate—

gb flexibility. 1~igh level interest in the flexibility doctrine

could not be considered a significant factor in their develop—

ment .

Second, the select ive response strategy was by no means new

to the Air Force and the Pentagon. As was explained above , the

case for strategic flexibility and its implications for command

and control had been made throughout the 1960s, although efforts

to develop the associated capabilities had been stymied by a

lack of interest and a lack of funds. Thus, the renewed emphasis

on flexibility in the early 1970s could not be said to have given

rise to new command and control concepts or to basically new

proposals for specific systems and programmes. ~‘lbat it did

do was to provide a “green light” to proceed along lines of

development which had hitherto been blocked by a lack of high

level support. This aspect of the history of command and control -
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development illustrates Halperin ’s more general observation that:

“...~-~ost policy issues are not new; they have arisen time and
again. Crganizations have examined the same or similar
issues on a number of occasions in the past...Once an issue
has been defined and participants have developed their stands,
those desiring change are likely to raise the issue when events ,
as they perceive them either provide opportunities for change
heretofore absent or increase the cost of continuing to operate
without change.”1

In the early 1970s, the renewed high level political interest in

strategic flexibility in fact provided the opportunities for

those participants in the defense policy process who advocated the

development of command and control systems required for a flexible

e~aployment of the strategic nuclear forces to change the orien—

tation of command and control development from its primary emphasis

in the 1960s on insuring the means to retaliate to the present

emphasis on enhancing strategic flexibility.

At least one other factor should be considered in explaining

this shift in emphasis in command and control development —

namely , the technological dimension. In many respects , the

technology which was required for developing the command and

control systems to perform the functions associated with the

flexible response strategy was simply not available in the 1960s.

For example, the development of an operational early warning

satellite, which has more recently been identified as an important

component of a potential attack assessment capability was not

successful until 1971. Efforts to develop such a satellite had

begun at least as early as 1960, but they had been frustrated with

I Halperin, op.cit., pp 99—100.
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technical diff iculties which were only resolved by continuing -
~

research and development conducted throughout the Sixties.

Likewise, the development of an airborne command post which could

be equipped with the automatic data processing capabilities which

have been considered necessary for providing attack assessment

and force retargetting calculations has only been made possible

by the development and refinement of the technology involved in

the making of miniturized, lightweight electronic components.

In the final analysis, the development of the actual systems

which are today closely identified with the performance of the

command and control functions required for the implementation

of a highly flexible nuclear strategy cannot be considered to

have been the result of a conscious , deliberate policy to develop -

systems for this purpose. On the contrary , the development of

these systems was initially intended to serve other purposes.

The technical characteristics which were ultimately designed

into such systems as the early warning satellite, the SAC Aut-

omated Command and Control System , and the Command Data Buffer

System, have nevertheless endowed them with the potential for

satisfying the command and control requirements for a flexible

nuclear response strategy. Furthermore , the renewed emphasis

on strategic flexibility which has manifested itself since 1970

has led not only to an emphasis on the flexibility features of

existing systems , but has also j’rovided the go—ah~ead for devel—

o;ing additional systems , such as the Advanced Airborne Command

Post, specifically intended to enhance the U.S. ca~ability to

implement a selective response strategy. The convergence of new

technology, existing capabilities, and a significant shift in
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emphasis in U.S. stratep~ic doctrine in the early 1970s

has in effect defined the start of a new generation in

command and. control development.
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A Glossary of Acronyms and Abbreviations

.APSAPCCM —— Air Force Satellite Conmiunications System

ASW —— Anti-submarine warfare

—— Ballistic I~issile Early Warning System

DDR&3 —— Director, Defense Research aM Engineering

DOD -— Department of Defense

ELF —— Extremely low frequency

SlIP —— Electromagnetic pulse

ERCS —— Emergency Rocket Communications System

FAA —— Federal Aviation Agency

FBIt — Fleet Ballistic Missile

FOBS -- Fractional Orbital Bombardment System

— Fiscal Year -~

HP -- High frequency

ICBM — Intercontinental ballistic missile

JCS —— Joint Chiefs of Start

JSTPG —- Joint Strategic Target Planning Group

LCC —— Launch control center

LF —— Low Frequency

l~IDAS —— L~issile Defense Alarm System 
-

NCA —- National Command Authorities
NLCC —— National 1~ilitary Command Center

NkCS — National I ilitary Command System

NUDETS —— Nuclear Detection and Reporting System

0TH —— Over-the—horizon radar

PACCS —— Post—Attack Command and Contr3l System

ROCCS —— Regional Operations Control Centers

SAC —— Strategic Air Coimiiand.

S.ACCS —- SAC Command. and Control System
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SAGE -- Semi-Automatic Ground Environment

SlOP —— Single integrated Operations Plan

SLBI~ —— Sea—launched ballistic missile

51206 —— Survivable Low Frequency Communications System

TRW -- Thompson—Ramo—~Vooldridge

UHF —- Ultra-high frequency

USAF — United States Air Force

‘FL? — Very low frequency

WWlICCS — Worldwide lIilitary Command and Control System
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