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Harold M. Agnew
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FOREWORD

It has been felt for several years that the potential role of tactical nuclear
weapons has not received the attention it deserves in formulating our nation's
defense capabilities,

Criticisms of our present capabilities have ranged from having too many
weapons to too few, from having too large yields to too small, from having im-
precise employment doctrine to too well defined, from having inadequate command
and control procedures to having too restrictive procedures, and from being too
concerned with possible collateral damage to ignoring collateral damage. In
addition, the political credibility of tactical nuclear weapons has been challenged
as a result of our emphasis on the importance of a conventional response, espe-
cially in Europe. These and many other factors have pointed to the necessity of
attempting to have a frank discussion of the political, technical, and military
aspects of tactical nuclear weapon systems. This symposium,which was requested
by DDR&E,primarily addressed the military and technical aspects of tactical nu-
clear weapons. However, certain important political realities were also discussed.
This was especially true during the question periods and in the summary session.
These proceedings should serve as a basis for further discussions and planning in
this field and perhaps suggest that, before another tactical symposium is held, a
symposium on strategic weapons be held., Following that, a symposium covering
tactical and strategic weapons and their interdependence might be profitable,

I wish to express 1ny sincere appreciation to those who appeared on the pro-
gram, to those who handled the logistics for the symposium, and to those who
gspent their time in attendance participating as a stimulating audience,
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Maj. Gen. Edward B. Giller,
USAF
Division of Military Application

WELCOME |

Ladies and Gentlemen, it is a pleasure on behalf of Chairman Seaborg and
the Commissioners of the Atomic Energy Commission (also, I'll pinch-hit for the
Department of Defense—I wear two hats, I suppose, in a sense) to welcome you
to this joint AEC-DOD meeting, Dr. Bradbury, Director of Los Alamos, is not
with us today. He is working very hard at Woods Hole, studying some problem
for the Navy, and he asked me to fill in for him. Also, because DMA is non-
partisan, I have to remind you that there is a ""Brand X" laboratory on the west
coast which is also represented today, Livermore Laboratory. As Dr. Agnew
has pointed out, we certainly have a distinguished star-studded audience in and
out of uniform today, and we are very happy to see so many visitors from over-
seas.

Especially in the field of tactical weapons one feels that the actual conditions
pertaining in the field are not always taken into account in some of the ''decision-
making machinery' that deals more with specific hardware characteristics. This"
large audience indicates either a renewed interest in tactical nuclear weapons or
interest in New Mexico's weather at this time of the year.

As you all know, the AEC has worked a long time on tactical nuclear ideas.
Both laboratories have sponsored various forms of them, various specialities that
are known to many of you, but in the last few years the interest has been mostly
verbal. Only recently has there been an apparent change of heart or interest in
tactical nuclear weapons. This means Phrse 3 to us—namely, ''putting your money
where your mouth was. ' This has taken two forms in the last six months. Each
year, in the first part of the year, January or February, AEC gets from the DOD
something called development guidance—our marching orders about where to spend
our money and where to direct our efforts. In spite of rumors to the contrary, the
weapons program has limited resources for its development, and therefore we must
work and should work on things which are important to the Department of Defense,

SRR ERRE 9




This last development guidance is quite different from that of the previous years.
It shows much stronger interest in tactical nuclear weapons, In fact, there are
four Priority I's (their highest priority) in the general purpose warfare section.

In the previous year I don't believe there was a single item in Category I. As you
all know, Phase 3 has been approved for Condor and Walleye—a full version of
Condor and a limited version of Walleye, We have sent the Phase 2 study, which is
the AEC final offer, if you like, trying to outline the characteristics and the price
and cost of building., We have sent the final Phase 2 to the Department of Defense
on the 155 mm and the 8-inch. My "spies" tell me that it is currently very hot over
in the Department of Defense, and we are expecting perhaps a Phase 3 order on
either or both of these in the next few months. We have not sent a Phase 2 on the
ADM demolition munition. It is a much more complicated series of devices, and
the decision machinery on that, I think, will be a lot tougher.

As I pointed out, this advanced development guidance we get is a document
from which we take our instructions; it contains sections on strategic offense,
strategic defense, general purpose, and also you might say a miscellaneous section
on special effects and special purpose. It is much more than we can work on,

I have been in DMA for a couple of years now, and have come to recognize
certain difficulties in trying to convert ideas to production line. Although one can
usually settle the questions of yield, shape, weight, and size in a fairly straight-
forward manner, there is still insufficient dialog between the AEC and the DOD
concerning some of the peripheral equipment. Peripheral equipment includes use
equipment, packaging, permissive action links (a subject in themselves), and
equipment involved in command and control aspects, especially for tactical devices,
which are handled more by people than the strategic devices,

The AEC has studied some ideas about command and control—a touchy subject
to the Department of Defense, I know—and you will hear about some of them in the
next few days., I do urge the Department of Defense folks to think about how to use
these things, separating that from whether you think they are needed; because if we
have to put them in, a lot of thought in advance will save a lot of retrofit, pain, and
trouble in using them. I do hope our speakers from the Depariment of Defense will
try to bring out this aspect rather than the physical characteristics of nuts, bolts,
weights, and shapes. '

One last item dealing with production. As you all know, AEC also produces
these devices, and we have a very large production system. Ii is an eight-plant
system which is government owned, contractor operated.. It has a fixed overhead
of about between 150 and 200 million a year, that is, provided you are going to leave
a plant at its present size. Then the incremental build, that is, the number of weapons
you build above that in direct cost, is not significant in terms of the base cost, and
if we are able to adjust our work load in the production system to the capacity of the
system, we can produce a large number of tactical weapons especially, because
they are not as complicated as some of the others for production purposes. We can
adjust the build rates to our production rates. We can modernize the nuclear stock-
pile at a minor incremental cost to the AEC's budget, although I must admit from ‘
previewing the '70 budget and the '"71 budget, even small incremental costs are going
to be painful to come by because of the tight budget situation.

10




£ ‘:\ SARTETONAN AV T Y e

John A, Ord
Deputy for Technical Operations

U.S. Army Foreign.Scientific
and Technical Center

SOVIET AND COMMUNIST CHINESE TACTICAL NUCLEAR CAPABILITIES

The overall classification of this briefing is SECRET/RESTRICTED DATA
(see Figure 1).

Continued emphasis in Soviet literature and the nature of Warsaw Pact war

games indicate that the Soviets place great 1mportance on the role of nuclear
.. weapons in tactical operations. ;
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Accordingly, my briefing will cover the techniques employed in estimating
the choice of warheads available to the Soviets, and the factors considered in
assigning these warheads to delivery systems (see Figure 2). I will then discuss
the delivery systems available to the Soviets, including tube artillery, rockets and
missiles, and tactical aviation; and will discuss, where possible, the organization
and deployment of these systems in the field. I will conclude with a brief assess-
ment of the military aspects of the Communist Chinese nuclear energy program.

SCOPE OF BRIEFING

1. ESTIMATING THE AVAILABILITY OF SOVIET
NUCLEAR WARHEADS :

2. FACTORS CONSIDERED IN ASSIGNMENT OF
WARHEADS

SOVIET TUBE ARTILLERY

SOVIET ROCKETS AND MISSILES

SOVIET TACTICAL AVIATION
ORGANIZATION AND utPlOYMENT OF DELIVERY
SYSTEMS

7. MILITARY ASPECTS OF THE CHICOM NUCLEAR-
ENERGY PROGRAM

SEP1 1969

o b AW

Figure 2

The choicé of warheads available within the Soviet ~stockpile has been agreed
upon by the Intelhgence Commumty from analysm of the Sov1et testmg program

[
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: : : lnese Ilmltatmns,“”however Wln COﬁSf.ltute an
1nte111gence gap in assessing their nuclear arsenal of the future.

In estimating the nuclear yield of a delivery system, we first consider the
nuclear warheads believed to be in the Soviet arsenal. Then we analyze the esti-
mated priority, characteristics, and application of each delivery system to
determine the requirement and capability for nuclear warheads.

12 T e e A




Nuclear weapon yields are then assigned to the individual delivery systems

’ giving consideration to the following factors:

a. What yields are desired for a given system?

b. How do the physical dimensions of the system affect this choice?
c. Will their estimated nuclear technology support such a warhead?
d. Is the fissionable material available?

e. Is the choice considered likely from knowledge of their weapons system
chronology?

The Soviets may have nuclear tube artillery in their inventory, as the develop-
ment of such weapons would be a logical extension of more conventional systems to

meet modern military requirements. 4

There is no evidence, however, that the Soviets have developed small diam-
eter devices, even though it is estimated to be within-their technical capability,
and we have no indication of a nuclear round for the 152 mm gun-howitzer, their
direct support divisional weapon. 5 (See Figure 3.) They likewise possess the
technology to develop nuclear devices with fractional and low kiloton yields for
their 203 mm gun-howitzer, but there is no evidence of their existence either.
Two large-bore artillery pieces of 310 mm and 420 mm diameter should also be
considered as nuclear capable systems, and suitable devices could be postulated
for them based on the Soviet nuclear test program; however, they were produced
in very limited numbers, and never adopted as standard. 6

SOVIET ARMY ARTILLERY & MoR_TARf SYSTEMS

283 MM GUH-AGW % -1

1iT.AM IHR 0OW 0 IL

310-KM 624 PROPILIED GUM 430 MM HORTAR

Figure 3




The Free-Rocket-Over-Ground, or FROG (see Figure 4), is the Soviets'
organic divisional nuclear fire support weapon. They consider the FROG a weapon
for mass destruction of enemy troops and materiel in all phases of ground combat.
Flexibility is ensured by its capability for rapid deployment and by its variety of
warheads. A fundamental principle of the combat use of the FROG system is the
surprise delivery of nuclear strikes against accurately located targets in accord-
ance with the tactical situation and operational plan. The FROG weapouns are in-
cluded in the Army fire plans for massed nuclear strikes.

Since 1957, seven versions of the FROG have been sighted. The FROG-1
and -2 are no longer in their inventory. The FROG-3, -4, and -5 systems are
identical in appearance except for their warheads, and have ranges of 36, 60, and
61 km, respectively. Of these three, only two have been widely deploxed-——-FROG -3
w1th a dlameter of 535 mm, and FROG 5 w1th a dlameter of 400 mm. b ,

( . : DELETED “ o ;*’f;a“in_fng exercises
with FROG- 5 ‘have been 51ghted in'several East European countries; this system
could be used to launch the FROG-3 warhead. In view of the availability of FROG-3,

and the limited deployment of FROG-4, the latter is helieved to be non-nuclear.

In addition to FROG-3, only the FROG-7 with a diameter of 550 mm, mounted
on one of a new family of eight-wheeled vehicles, is considered to possess a nuclear
capability. The FROG-7 appeared for the first time in the November 1965 Moscow
parade. It is expected eventually to replace the FROG-3 as a more mobile and

rr- CONEIDENTIAL - - . .o
- g &

Figure 4
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Improved design and construction” of the nULx—l results n qucher - é‘v""; (*

“and easier warhead -to-rocket assembly, rocket component inspection, servicing,

and repair. The eight-wheeled vehicle can transport the launcher system over
roads at greater speeds for longer distances—up to 400 km per day—yet requires
less maintenance than the tracked vehicles carrying the FROG-3, -4, and -5.

On the basis of defector reports, as well as analysis of the Soviet nuclear
testing program, the following estimates were made concerning the FROG-3 war-
head (see Figure 5):

a. The hooded protrusions seen immediately forward of the cylindrical
section appear to be related to antenna requirements. Such hoods might be used
to provide protection, and to prevent identification of small dipole antennas.

b. The nose has a probe which could measure both static and dynamic pres-
sure; it may be associated with a baro timer system to detonate the warhead. ‘

c. A backup radar fuze is postulated at a position immediately forward of
the hoods.

d. The nuclear device probably is mounted at the forward separation line.

e. The.firing set is assumed to be mounted on a sliding ring, aft of the
warhead.

f. The batteries, and the adaption kit used for mating the warhead to the
missile body, are probably mounted within the rear cylindrical section.

This assumed partitioning of components léads to a logical, straightforward
arrangement which would be relatively easy to assemble and inspect at a forward -~

~warhead checkout area.

An analysis of the FROG-7 nosecone (see Figure 6) has led to these conclusions:
a. Pitot tubes are probably used in a safing and arming baro system.

b. A radar fuze is contained in the outer skin section between separation
lines at stations 110 and 182.

c. Slot array antennas, protected by plastic covers, are located directly
behind the nose cap, and the cap is removable to permit setting the height of burst
of the radar fuze.

d. The nuclear device is probably mounted directly behind the. ogive section,
with its firing set mounted on an aft flange support. In this arrangement the adap-
tion kit and batteries would be mounted behind the firing set, between stations 10
and 40, which affords easy access from the rear.
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Although most FROG battalions presently contain only three launchers, some

have been sighted in the western Soviet Union with four launchers. Most FROG

battalions are expected to 1ncrease their strength to four launchers in the next few
years.

Y e e e JUNI

Without special resupply preparatlon the maximum fire capability of a FROG

battalion durmg a day s operatlon would probably be 11m1ted to two rockets per
1auncheI' | R T )
%

\2

R S ———

The actual delivery capability would probably be less because:
a. Reliability figures for FROG's have not been coneidered.
b. Not all warheads would necessarily be nuclear.

c. Lower yields might be empleyed.

d. Poor target acquisition might limit the number of targets.
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The missile organic to their combined arms Army and front is the SCUD
guided missile (see Figure 7). SCUD units are probably being converted from the

SCUD A, which was operational in 1857, to the SCUD B, which became operational
in 1961.

The SCUD A is a single stage, short range, surface-to-surface ballistic
missile capable of dellvermg a Warhead of 1900 to 2400 lbs, to a range of about D4 E
= A S IR Bt et e =
160 km. - RN N

tE F This missile is a mobile, [ 204
extremely relldble tactica weapon that is transported erected, and launched Y
from a modified tank chassis.

The SCUD B (see Figure §) is believed to-be a modification of ‘rhe SCUD A.
The physical characteristics and employment of the two system&are 51m11ar

The range of the SCUD B with 2 nuclear warhead 1s 300 km g L o ' !Z E
: o . . ,..",; LI x,ﬂ,
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TYPE & WEIGHT WARHEAD

RELIABILITY ---~ -- 707,
REACTION TIME - - 35 MIN
CEP rrmcemrem e - 555 M
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While the first SCUD B's were also on tracked vehicles like the SCUD A, the
November 1965 Moscow parade displayed a SCUD B missile mounted on a- wheeled
transporter-erector-launcher. The replacement of the tracked transporter with
the wheeled vehicle should reduce maintenance requirements and permit elimina-
‘ tion of some ancillary equipment associated with the {racked transporters.

One SCUD brigade is found at Army level and up to two brigades at front
level. A combined arms Army has, at full strength, a total of nine launchers. :
This would give a density of one SCUD launcher for every 6 to 11 km within the
frontage of a typical combined arms Army.

The reaction time from arrival at a presurveyed site to actual firing is about
15 to 30 minutes. The refire time is approximately 2 hours if an assembled and
checked out missile is ready at the predesignated loading point.

e T T T L TR T e N e - - -,:\,x Do&

[‘ ' , DELETED o 1 L The actual’' - f‘ﬁéﬁ)
nucléar tnreat from the SCUD system Would ‘more than 11ke1y be 1ess for the same
reasons mentioned for the reduced FROG capability. The overall rehablllty of the

SCUD system is estimated to be about 70%. 1

The SS-12 guided missile (see Figure 9°) which became operational in 1965,
was first seen in the 7 November 1967 Moscow parade. This missile, designated
SCALEBOARD, is mounted on an eight-wheeled transporter-erector-launcher in g
closed container. An article in the 11 November 1967 issue of the RED STAR
describes this transporter as a highly mobile strategic launcher. The closed con-
tainer implies that the system will be expected to remain on-site exposed to vary-
ing climatic conditions for extended periods of time. If so, the SS-12 may be
deployed in a semistrategic or mobile role similar to the present, quick-reaction
alert mission assigned to the US Pershing in Eurodpe.

Figure 9




Compared to earlier short range ballistic ml's__sglgs_._ the S5- 12 offers
o s 1mproved range, y1e1d accuracy, and moblllty )

7 DELETED. . Tme =
dellvery capability is approx1mate1y 925 km. The Teaction time is estimated to be
15 to 30 minutes after arrjval at a presurveyed 51te and overall re11ab111ty is con-

Do sidered to be about 75%. 13 o T
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It is believed that there are two or possibly three battalions of three launchers,
each operational at the front level. With the SS-12, front commanders will be able
to engage targets for which tactical aircraft were previously needed.
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The next category of tactical nuclear weapons is cruise missiles.

The SALISH cruise missile (see Figure 10), operational in i95'7 appears to
be an accurate, short range missile system avallable for direct support of ground

AT, A -t iy o o AT e

3 force fe] eratlons.‘
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'7‘(/6':) ‘arrival at a presurveyed site.. Rellablllty 1s about 70%.

Figure 10

'

The SHADDOCK (see Figure 11), which became operational in 1963, is a
surface-to-surface cruise missile, the nature of Whl"h can only be postul‘lted since.
_ the hody of the missile has never been seen. R N ' LT *
ST MAREAR DELEJ:E,D;; NI
@,2{@) ) “In its posslble use w1th ground forces the SHADDOCK is belleved to be
’Qloved in'the cruise missile reglment wh1ch has elght launc.herb. T T
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the SHADDOCK is likely to be employed against other than front line targets including
Army installations, depots, and reserves.

SRR AL ]

SHADDICK (1) -

Figure 11
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In addition to the ground force weapons just described, nuclear delivery sys-
tems available to front commanders could include surface-to-air missiles used in
a surface-to-surface role, in addition to that nuclear ordnance delivered by air-
craft organic to the tactical air army of the front.

The GANEF SA-4 surface-to-air system, shown in Figure 12, appears to be
a potential candidate for use in a surface-to-surface role, but there is no evidence
to indicate the existence of such a capability or a nuclear warhead for this missile. 17
The TS Nike Fercules, however, may be used against surface. targets at ranges
up to 185 km, in addition to its normal role as an air defense system. 18

Soviet tactical aviation has the mission of securing and maintaining local air
superiority, supporting local ground operations, and providing air defense for
ground forces.

The present Soviet tactical air-to-ground attack capability is represented by
the aircraft listed in Figure 13. The BEAGLE, which is now obsolescent, can
carry a bomb load up to 6600 pounds. The BREWER can carry a bomb load of
3300 pounds. Most of the fighters can carry at least four devices. 1©
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Soviet publications emphasize the importance of nuclear weapons in tactical
operations. They state that nuclear fires will be directed against targets to pro-
vide the greatest effect with the least expenditure of nuclear resources, to mini-

‘ mize danger to friendly troops, and to minimize problems of maintenance and
control. 20 Approximately 60% of the nuclear weapons under the control of ground
force commanders will be used to support the main effort, with about 30% used to
support exploitation forces, and 10% held in reserve.

Now a word about the Communist Chinese capabilities in the nuclear weapons
field.

Communist China has embarked on a nuclear weapons program which appar-
ently has as its prime objective the development of warheads for strategic delivery
systems. By concentration of effort on its military nuclear program China

R i ot sy

relatively llmlted 1ndustr1a1 and technolog1ca1 resources
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Figure 14 lists some of the characteristics of the Communist Chinese tests.
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They have also undertaken a broad based program to develop missiles of all

types; however, since a tactical missile has not been identified, an estimate of
nuclear capability in this area cannot be made.

In summary (see Figure 15), this briefing has emphasized the paucity of
information available on Soviet and Chinese nuclear capabilities, while at the same ’
time describing the techniques employed in estimating the choice of nuclear war-
heads available to the Soviets, and the factors considered in assigning these war-
heads to delivery systems. I have discussed briefly the delivery systems available
to Soviet ground force commanders from division to front level, including tube
artillery, rocketsand missiles, and tactical aviation. Included was information
concerning estimated yields, weights, and ranges, as well as an indication of the
organization and deployment of nuclear delivery systems. Finally, I discussed
what is known concerning the Communist Chinese nuclear energy and missile pro-
grams which indicates that they have as a goal the development of large thermo-

nuclear devices.
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Question and Answer Period

CARTER (ODDR&E): I am wonderihg why you did not mention the ADM capability
in this Soviet inventory? i

ORD: There is no doubt that they have the capability, but I have seen no
evidence that there is such a thing, Do you have evidence that there is? I think
there is a good chance to find out some things that possibly haven't come to our
attention.

CARTER: I thought there had been some pretty good evidence that théy were
exercising and training with ADM's, but perhaps it is a subject we had better pursue
separately.

SQUIRE (LRL): Would you like to comment on the Soviet de-emphasis of tube
artillery since World War II and its apparent replacement by the nuclear missiles ?

ORD: - Possibly they have de-emphasized tube.artillery as far as carrying
nuclear weapons is concerned, but thereé is no de-emphasis-on tube artillery. They
still use it for anti-aircraft work and very successfully so. We are the ones who
have de-emphasized tube artillery for AA,

SQUIRE: Have they not retired most of their artillery above the 152 mm size?

ORD: There are soft guns apparently; but they have some very accurafe new
122 and 130 mm tube artillery and are still using the 152 mm. In fact, the Israelis
now use the gift from the Arabs, the 130 mm, and are doing very well with it.

LAUREYNS (General Dynamics): Can you give me an estimate of delivery
accuracies for some of the systems you have discussed? ‘

ORD: Yes, I have some figures here. The FROG-3 has a CEP of about 500
meters; the FROG-7, about 490 meters, essentially the same. For SCUD A and
SCUD B, they listed 935 meters; also the S5-12, The SALISH, which you recall had
a range of 110 kilometers and was mentioned as-an accurate cruise missile, has a
CEP of 100 to 160 meters; SHADDOCK, with a 550 range, 935 meters. GANEF—
remember that is normally a surface-to-air missile—they glve 20 to 30 meters. I
have these figures if you wish to jot them down. =~ R

MOTT (Analytic Services, Inc.): Do you have any idea. of’ Sov1et doctrme or
release procedures for this rather impressive-array of weaponry? How do they-
control it? Do they have 1ncrementa1 release ideas or what 7

ORD: From what I have been able to read they control it: ataa. h1gh level until —r o
they determine that it is required. Then the authorlty is given to the combined R
arms army or front commanders to make use of it.. -Out'of a_recent document that . = <. 7
I read last Saturday, I picked up some 1nformat10n whlch may help to answer your o
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question; it concerns a 1961 large scale exercise where they simulated 226 nuclear
missiles and 277 tactical rockets and migsiles with chemical warheads, In the first
strike, their mix was 63 nuclear and 24 chemical; the second strike, 101 nuclear
and 124 chemical; the third strike, 49 nuclear and 70 chemical. The other strikes
took up the rest of the mix., In recent years, apparently they have been decreasing
their chemical in favor of nuclear. Does that give you some indication of what you
wanted to know? )

ARMBRUSTER (Hudson Inst. }; You gave the CEP for GANEF at 20 to 30 meters—
is this in a surface-to-surface mode of operation, or surface-to-air?

ORD: They didn't mark it, but my guess would be surface-to-air.

BEATON (LTV Aerospace Corp. ): Can you give me some ratio figure as to the
relative strength deployment in Europe of our nuclear forces versus the Soviet, per-

haps a ratio figure?

ORD: That is something which is out of my field. Is Colonel Spry here?

SPRY (ACSI): We could not make a comparison between US and foreign from
the work that Dr. Ord and I do. We would have to go to some other source for this
information. We don't have the data to do.it.

ORD: Perhaps I should indicate that this was prepared for the Assistant Chief
of Staff of Intelligence; I am actually from the Foreign Science and Technology Center
and our field is S&T, or Scientific and Technical Intelligence; we do not normally get
into comparative issues or order of battle. DIA usually handles the order of battle,
and anything we need we get from them.

GETZINGER (Hg USCONARC): Is there a Soviet philosophy in partition of energy
or emphasis on enhanced or suppressed radiation? Is there any indication of a trend
in Soviet tactical weapons going to enhanced radiation or suppressed radiation?

What are their capabilities in that area?

ORD: I have nothing definite on that., I cannot answer it,

GIRARD (Research Analysis Corp.): Regarding control of these weapons, you
indicated a high level, Can you indicate whether the rocket and missile organizations
are part of the regular artillery troops or are they KGB detachments ? )

ORD: You mean whether they have political detachments ?

GIRARD: In fact, are the firing units Red Army artillery or are they KGB
detachments?

ORD: T have no evidence that they are KGB detachments, We have taken
this from a combined arms army with four motorized and one tank division, typical;
and three of those combined armies, two tank armies, and a tactical air army
forming a front., The units I mentioned are organic to those elements.
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JANTZEN (Lockheed Cal,): Can you comment on tactical weapons in the
surface-to-air role, particularly with regard to use of fractional nuclear war-
heads versus conventional? This is the surface-to-air role against aircraft,

ORD: We have no direct evidence that either the SA-2 guideline or the SA-4
GANEF has a nuclear warhead. ‘




Colonel Stanley D. Fair
U.S. Army Combat
Developments Command
Institute of Advanced Studies

TACTICAL CONCEPTS IN THEATER OPERATIONS

I want to express the appreciation of the Institute of Advanced Studies for this
opportunity to present the TACTO study to the symposium (see Figure 1). TACTO
was completed just last week and has not yet been coordinated. Therefore, the
study reflects only the views of the Institute of Advanced Studies and the findings
must be considered tentative, It represents a one-year effort by five members of
the Institute, supported by three contract analysts and from three to five military
personnel on temporary duty with the Institute for varying periods of time. The
study, when published, will appear as a main report with two supporting volumes,

TACTICAL CONCEPTS
IN
THEATER OPERATIONS

(TACTO)

Figure 1

The purpose of the TACTO study is shown in Figure 2.

TACTO PURPOSE

TO EVALUATE THE TACTICAL NUCLEAR OPTION
AS AN ELEMENT OF NATIONAL POWER IN THE
1675 TIME FRAME. -

Figure 2




A . "

The need for such a study may not be obvious because of the many past studies
on tactical nuclear warfare. However, since 1964, with the publication of the first
draft presidential memorandum on theater nuclear forces, the value of tactical
nuclear weapons has been a major item of contention between OSD and the services.
The strongly divergent opinions center on military requirements and concepts
versus political cost. The resulting decisions have produced a consistent deteri-
oration of our tactical nuclear capability, The TACTO study is an attempt to ex-
amine the tactical nuclear option from the national level in order to address the
subjective issues that underlie the disagreement.

The TACTO study has the following objective (Figure 3),

—CONHBENHAE=
TACTO OBJECTIVE

TO DETERMINE WHETHER IT IS IN THE BEST
INTERESTS OF THE UNITED STATES TO DEVELOP
TACTICAL NUCLEAR WEAPON SYSTEMS AND
MAINTAIN THEATER NUCLEAR FORCES CAPABLE
OF SUSTAINED COMBAT AT ALL LEVELS OF
NUCLEAR CONFLICT IN 1975,

=CONFDENTFAE

Figure 3

The TACTO study presents the need for the tactical nuclear option as it sup-
ports the national military strategy of deterrence, collective security, and flexible
response. It then examines the military and political implications that detract from
the ability of the tactical nuclear option to discourage aggression and to be executed
in the best interests of the United States. . Finally, the TACTO study develops the
utility of the tactical nuclear option by outlining a nuclear strategy for limited war.

The tactical nuclear option supports deterrence as a principle of national
strategy (Figure 4). Theater nuclear forces supplement.the deterrent posture of
US and allied conventional forces and complement the deterrent value of strategic
nuclear forces., The deterrent value of theater nuclear forces, in turn, is enhanced
by strategic nuclear forces, especially when the opponent has a strategic nuclear
capability, In a similar manner, the presence of US conventional forces adds to the
deterrent value of theater nuclear forces because preservation of US force integrity
could be an important mission for the tactical nuclear option. Thus, the tactical
nuclear option is a necessary component of the total military deterrent capability
of the United States. ‘
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DETERRENCE

Figure 4

However, the utility of US theater nuclear forces as a deterrent depends on
their credibility to potential enemies of the United States (Figure 5).

TACTO

CREDIBILITY

DETERRENCE

Figure 5

The Soviet Union considers that its strategic attack forces have attained parity
with US strategic nuclear forces and have cancelled any advantage that the United
States held previously. In Europe, Warsaw Pact forces are supported by Soviet
theater nuclear forces and the Soviet Union has located nuclear weapon storage sites
in Eastern Europe. Soviet theater nuclear capabilities are being expanded by in-
creasing the number of FROG's and SCUD's available in combat units and by adding
the SS-12 missile system, The continued modernization of ground and air delivery
systems will also improve Soviet theater nuclear capabilities. Their strategic
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attack forces include MRBM/IRBM!'s which are targeted against NATO. Thus,

Soviet theater nuclear capabilities in Europe may exceed those of the United States

or at least approximate parity by 1975. The condition of mutual deterrence for the

tactical nuclear capability will detract from the credibility of the tactical nuclear

option as it has for the strategic nuclear option. ‘ .

The Chinese Communists are not expected to have an organic tactical nuclear
capability by 1975, but land operations could be supported by nuclear-capable light
and medium bombers, In addition, the PRC could employ MRBM's against US and
Allied Forces as well as strike countervalue targets. However, so long as the PRC
nuclear capability remains small and vulnerable, she is expected to abstain from the
use of nuclear weapons in Asian conflicts because of the risk of retaliation in the
combat area and on her homeland,

The tactical nuclear option supports collective security as a principle of
national strategy (Figure 6).

TACTO

COLLECTIVE
SECURITY CREDIBILITY

DETERRENCE

Figure 6

Volume I of the TACTO study consists of six scenarios which consider the need
of the tactical nuclear option in collective security arrangements. Each scenario
depicts nonnuclear aggression against a US ally, and each situation is analyzed from
the viewpoint of the theater commander and is re-examined from the national level,

The need for the tactical nuclear option was most obvious in those situations
that portrayed such numerically superior enemy strength that US and Allied Forces
were inadequate to achieve a favorable outcome. In addition, the scenarios suggest
that a tactical nuclear capability is needed to terminate conventional aggression
before the conflict can expand to involve other areas or other combatants and to
avoid a prolonged nonnuclear war.

Most importantly, the scenarios point out the need for theater nuclear weapons
early in conflicts when favorable results appear more probable than later when
friendly force capabilities are degraded by conventional operations, and reserves
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are unavailable to exploit the effects of weapon employment, -Military and political
control should be less difficult and more positive early in the military campaign

than later when communications may be uncertain and when large numbers of nuclear

weapons may be required in an effort to salvage the military situation. Collateral
damage and civilian casualties will be less than if first use is delayed. Early first
use adds to the credibility of the tactical nuclear option by re-establishing the
deterrent, Delayed use implies desperation and a lack of political resolve as well
as increasing the possibility of nuclear retaliation or escalation.

The scenarios of Volume I are limited to the enemy's nonnuclear option.
Appendix VIII continues the consideration of the need for the tactical nuclear option
in response to other enemy options. These options involve the tactical use of nu-
clear weapons in a theater of operations and strategic nuclear attack in conjunction
with a nonnuclear attack or with the tactical use of nuclear weapons.

The need for the tactical nuclear option in collective security arrangements
in these situations is to counter the tactical nuclear capability of the enemy with
theater resources, in an attempt to limit the conflict and to support the SIOP if
necessary. Countering the MRBM launchers of the Soviet Union and Communist
China is a vexing problem in these situations. If these launchers are moved out
of the enemy homeland, theater nuclear forces need the capability to neutralize
them. Except for aircraft, and perhaps Pershing in Europe, this capability is
not now available (see Figure 6).

Utility of the tactical nuclear option in collective security arrangements is
affected by the reaction of US Allies and hostile public opinion (see Figure 7).

TACTO

COLLECTIVE CREDIBILITY
SECURITY

DETERRENCE
REACTION OF )
ALLIES AND
PUBLIC OPINION
Figure 7

33




The individual defense strategies of NATO allies stress the deterrent value of
nuclear weapons, but their concepts of employment, if deterrence fails, do not
include a major nuclear war limited to Europe. They do not view US theater nuclear
forces as a US commitment independent of US strategic nuclear forces, ‘

Our NATO allies continually seek assurances that US nuclear weapons will be
used in the defense of Europe and prefer that definite guidelines be established for
their use. The United States has resisted a precise formula for contingencies that
would demand a nuclear response and has insisted that each form of aggression
should be evaluated as it occurs to determine an appropriate defense, To date NATO
has deferred to the US position but maintains that the US is obligated to consult within
the North Atlantic Council before nuclear weapons are used. The Athens guidelines
of 1962 provide for such consulting but only if time permits.

Of greater significance is the exchange of national views since 1965 in the
NATO Nuclear Planning Group. In 1968 the discussions produced an agreement-in-
principle on consulting which holds that special weight on decision making is to be
accorded the host country, the owner of the weapons, and the 6wner-of the delivery
systems. While a US decision to use nuclear weapons cannot be vetoed by other
allies and they cannot override a US veto, those allies with special weight will have
an influence on the US decision.

Another aspect that may affect US use of nuclear weapons for mutual defense is
the attitude of the general public in Western Europe and Japan toward nuclear
weapons. There is a marked difference between the view of political leaders and of
the general public in Western Europe on the use of nuclear weapons., A majority of
the public in Western Europe is strongly opposed to the use of nuclear weapons
against front line troops in the event of nonnuclear aggression by the Warsaw Pact.
Most of the people interviewed were against such use even if it were the only way to
stop the enemy., The major factor in their thinking was the feeling that the tactical
use of nuclear weapons would inevitably escalate to attack of population centers. This
Western European public opinion, considered in conjunction with similar Danish and
Norwegian attitudes, would seem to indicate serious reservations among the general
public about plans for the nuclear defense of NATO.

In Japan the hostility of the people toward nuclear weapons is historic., The
significance of Japanese public opinion lies in its influence on the Japanese govern-
ment in agssuming a larger role in Asia and in negotiations on the return of Okinawa
to Japan. Public opinion might dictate the official position of Japan on the tactical
use of nuclear weapons in Korea and deny the United States any staging areas for
conventional forces,

The last principle of national strategy is flexible response (see Figure 8),
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COLLECTIVE IR
SECURITY CREDIBILITY :
FLEXIBLE
RESPONSE DETERRENCE
REACTION OF
ALLIES AND
PUBLIC OPINION

Figure 8

The US tactical nuclear capability provides the President a flexible nuclear
option in the application of combat power to meet enemy threats below the level of
general war. The tactical nuclear option represents a lesser alternative than the
employment of strategic nuclear forces, thereby reducing the risk of strategic ex-
change. The US tactical nuclear option is needed to provide a flexible range of
nuclear capabilities from within theater resources.

The most restrictive, least violent level of nuclear weapons employment is a
tactical demonstration, This controlled and selective use of one or a few nuclear
weapons has the objective of warning the enemy that the US and her allies are willing
to take risks greater than nonnuclear conflict. Because of the risk of retaliation,
the military must be alert for an enemy nuclear response and political authorities

‘must be aware of the possibility of nuclear war, -

The next level of nuclear weapons employment is in responding to conventional
aggression. This capability is needed to preserve the integrity of US and Allied
Forces, to gain time for friendly forces to improve defenses and obtain additional
reserves, and to stop the forward momentum of the attack,.

US theater forces need the capability to respond to enemy use of theater nuclear
weapons. This capability is needed to counter the theater nuclear power of the enemy,
to cause an enemy to consider the wider risks and uncertainties of continuing his -
course of action, and to establish limitations on the use of* nuclear weapons,

US forces must be capable of continuing theater nuclear operations beyond an
initial exchange, if it is necessary to achieve political and military objectives. This
capability is needed to force the aggressor to de-escalate or-accept the risk of a
strategic attack, The capability to fight a theater nuclear war might deter general
war, - ’

35




In a general war situation the tactical nuclear option is needed to reduce or
eliminate enemy capabilities for effective tactical operations, Theater nuclear
forces can attack CINCEUR/CINCPAC-identified strategic targets that are not in-
cluded in SIOP targeting. They can also participate in SIOP operations by engaging
time-sengitive targets. ‘

Utility of the tactical nuclear option in flexible response is questioned because
of doubts about our command and control capabilities and the possibility of escalation
(see Figure 9a).

TACTO

COLLECTIVE CREDIBILITY

SECURITY

FLEXIDLE

RESPONSE DETERRENCE

CONTROL REACTION OF

AND ALLIES AND
ESCALATION PUBLIC OPINION
Figure 9ag

The United States has deployed thousands of nuclear weapons to overseas
areas, and concern has been expressed by some US officials over the possibility of
nuclear accidents or incidents and inadvertent or unauthorized use resulting in an
unwanted nuclear war. Control procedures in peacetime generally alleviate these
fears, but command and control concepts for nuclear war do not appear to be suffi-
ciently responsive or flexible for full utilization of the tactical nuclear option.

Transmission of a selective release request involves decoding, evaluation,
amendment, encoding, and dispatch at each intermediate headquarters, a cumber-
some and time consuming procedure, If selective release authority is approved by
the President, the Joint Chiefs of Staff require the theater commander to report
within four hours on the detonation of each weapon, and include time of detonation,
target type and location, yield employed, height of burst, delivery means, and
estimated results. This procedure would be suitable for initial use of a few theater
nuclear weapons that might be employed in a demonstration, but not for the use of
a few hundred weapons which might be required to respond to nonnuclear aggression.

There are no known procedures for requesting general release of theater
nuclear weapons independent of executing the SIOP. While the theater commander
might request selective release of all available nuclear weapons, the reporting re-
quirements would have to be relaxed to the daily summary required under general
release.
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In addition to these shortcomings of our own ability to use nuclear weapons is
the possibility that the limited use of theater nuclear weapons might lead to unlimited
theater nuclear warfare or to a strategic exchange. The probability of nuclear
escalation, however, is not certain but is determined by a complex set of relation-
ships between the nuclear powers and the specific circumstances of the use of theater
nuclear weapons.

The highest escalatory potential of all hostile acts would be the threat to or
attack of the homeland of a major nuclear power, Theater nuclear weapons must be
used in such a way that the homeland of the Soviet Union or the PRC is not threatened.

The enemy can distinguish, on a timely basis, between the tactical application
of nuclear force and a threat to his homeland by the choice of delivery system,

Restraint in the number of theater nuclear weapons used initially and restric-
tions on yields would have a bearing on the escalatory potential of the tactical nuclear .
option. The weapons chosen and the targets selected must be consistent with and
reinforce verbal declarations communicated to the enemy as to the objectives of the
attack. The objectives should be limited and must be adhered to even if the initial
use of nuclear weapons appears to offer an opportunity to achieve a greater objective.

The condition of parity in strategic nuclear forces between the United States
and the Soviet Union tends to inhibit escalation, The awareness of national leaders
of the consequences of a strategic exchange should tend to deter escalation after
theater nuclear operations have been initiated, Therefore, the tactical use of nuclear
weapons will not necessarily lead to strategic attack because the deterrent value of
strategic forces which maintained stability prior to hostilities will still inhibit
escalation (see Figure 9b).
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Figure 9b
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Thus, the need for a tactical nuclear capability is convincing, but the military
and political implications associated with the tactical nuclear option detract from
utility, TUtility cannot be demonstrated unless the uncertainties and risks are re-
solved or minimized to the satisfaction of political authorities (see Figure 9c).
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Figure 9c¢

A national decision to develop, maintain, and use theater nuclear weapons will
be easier to obtain if political authorities have confidence in the military concept for
theater nuclear operations, We might be able to overcome our tradition of non-use
if we have a nuclear strategy for limited war, one that rejects the current pre-
occupation of nuclear strategy with general war,

The TACTO study outlines a nuclear strategy for limited war that consists of
five principles (see Figure 10),

NUCLEAR STRATEGY FOR LIMITED WAR

1. CREDIBLE THEATER NUCLEAR FORCE POSTURE.
(DIFFERENT DETERRENT MISSIONS FOR AS1A AND EUROQPE)

2. TWO NUCLEAR THRESHOLDS.
{(EARLY USE OF TACTICAL WEAPONS PLANNED)

3. LIMITED OBJECTIVES. :
(A DIFFERENT CONCEPT OF "WINNING')

4, LIMITED CAPABILITIES FOR THEATER NUCLEAR FORCES.
(MUST NOT THREATEN OR ENGAGE HOMELAND TARGETS)

5. SELECTIVE USE OF STRATEGIC NUCLEAR FORCES.
(PREVENTS SANCTUARY WAR)

Figure 10
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To achieve a credible deterrent posture for theater nuclear forces it is neces-
sary to recognize the differing capabilities of our potential enemies. In Asia the
United States can maintain superiority over the PRC in tactical nuclear capabilities
in 1975, and the deterrent utility of theater nuclearforces is their ability to dis-
courage nonnuclear aggression by the massive land forces of the PRC,

In Europe, the Soviet Union has achieved a formidable tactical nuclear capa-
bility and is enlarging and improving it. The deterrent utility of theater nuclear
forces in Europe is their ability to dissuade Soviet first use, The test of sufficiency
is the enemy's awareness that our theater nuclear forces can survive his attack,
nuclear or nonnuclear, and cause him extensive damage.,

The national security interests of the United States demand that a nuclear war,
if it occurs, must be kept limited, Therefore, our plans should accommodate a
concept of two nuclear thresholds: a tactical threshold and a strategic threshold.
This concept parallels that part of West German strategy which calls for early use
of theater nuclear weapons. 7US plans for early use, if made known to NATO, should
satisfy the Allied insistence on guidelines. However, that would be the limit of US
concessions to her NATO allieg, because the rationale for early use is ultimate
benefit for the United States. Early use—aside from the advantages I pointed out
previously—constitutes a low tactical threshold. Early use of theater nuclear
weapons raises the strategic threshold, because of the range of capabilities avail-
able with the tactical nuclear option and the opportunities for negotiation or other-
wise ending the conflict before we must resort to strategic nuclear forces.

When theater nuclear weapons are used, acceptance of limited objectives is
essential, The objective in theater nuclear operations might not be the absolute
defeat of enemy forces or capitulation of enemy governments but a lesser form of
"victory." We must allow the enemy alternatives other than general war or un-
necessary expansion of the conflict. The purpose of using theater nuclear weapons
ig to convince the enemy that he will lose more from continued aggression than he
could possibly gain. This concept of "winning" seeks to achieve conditions that will
result in ending the conflict under conditions acceptable to the United States and her
allies.

The risk of escalation can be reduced further by limiting the means available
to theater nuclear forces, The intentions of the United States to limit a nuclear war
should be understood if theater nuclear forces are incapable of threatening or en-
gaging targets in the Soviet or PRC homelands, The use of ADM and nuclear artil-
lery in respounse to a nonnuclear attack would indicate clearly that the enemy home-
land is not threatened, The additional use of nuclear missiles in response to a
nuclear attack, if employed in the counterbattery role, would be a signal to the
enemy of US intentions to limit the nuclear war, Other constraints that must be
accepted to minimize the risk of escalation may include restricting the initial em-
ployment of theater nuclear weapons to the territory of allied nations and the use of
nuclear yields that produce less than the desired effects.

The strategic nuclear option, used selectively, has a role in the nuclear
strategy for limited war, but the complete SIOP should be reserved as the deterrent
to attack of the United States and its execution ordered only when there is no other
feasible course of action. The selective and controlled use of strategic nuclear




from the sanctuary of their homeland. If these missile systems are moved out of
sanctuary to the territory of a buffer state, theater nuclear forces should have the

capability of engaging them.

The conclusions of the TACTO study are shown in Figure 11,

CONCLUSIONS

1. THE TACTICAL NUCLEAR OPTION IS A NECESSARY AND POTENTIALLY
USEFUL ELEMENT OF NATIONAL POWER FOR THE UNITED STATES IN THE
1975 TIME FRAME.

-,

‘E B
2. THEATER NUCLEAR FORCES DETER ENEMY USE OF NUCLEAR WEAPONS,

SUPPLEMENT THE DETERRENT POSTURE OF CONVENTIONAL FORCES, AND
COMPLEMENT THE DETERRENT VALUE OF STRATEGIC FORCES.

3. IF DETERRENCE FAILS, THE TACTICAL NUCLEAR OPTION PROVIDES THE
PRESIDENT A RANGE OF THEATER NUCLEAR CAPABILITIES TO MEET
ENEMY THREATS BELOW THE LEVEL OF GENERAL WAR.

4. THE DECISION TO USE THEATER NUCLEAR WEAPONS WILL BE INFLUENCED
BY POLITICAL CONFIDENCE IN THE MILITARY ABILITY TO CONDUCT A
LIMITED NUCLEAR WAR.

5. THE DECISION TO USE THEATER NUCLEAR WEAPONS WILL BE INFLUENCED
BY THE INTERESTS OF ALLIES AND THE PERCEIVED RISK OF ESCALATION.

6. ESCALATION IS NOT INEVITABLE IFTHEATER NUCLEAR WEAPONS ARE USED
WITH DlSCRETION TO ACHIEVE LIMITED OBJECTIVES.

7. THE EMPLOYMENT OF THEATER NUCLEAR WEAPONS IN SUPPORT OF US
NATIONAL SECURITY INTERESTS MAY CONFLICT WITH ALLIED INTERESTS.

8. THEATER NUCLEAR WEAPONS WOULD BE MOST USEFUL {F THE POLITICAL ‘ L
DECISION IS MADE TO AUTHORIZE EARLY EMPLOYMENT.

Figure 11
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The recommendations of the TACTO study are shown in Figure 12, ‘

RECOMMENDATIONS

‘ ' DoE
DELETED L20)

2. THAT THE RESPONSIVENESS AND FLEXIBILITY OF US COMMAND
AND CONTROL PROCEDURES FOR THEATER NUCLEAR OPERATIONS
BE IMPROVED.

3. THAT THE OUTLINE OF NUCLEAR STRATEGY FOR LIMITED WAR

PRESENTED IN THIS STUDY BE CONSIDERED IN THE
FORMULATION OF A CONCEPT FOR THEATER NUCLEAR OPERATIONS.

Figure 12

That completes my presentation. Are there any questions or comments ?
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Question and Answer Period

GARWIN (IBM): Clearly, from your presentation, the side which does not
use nuclear weapons in response to a nuclear assault is at a big disadvantage; but
is there an advantage to the United States in the first use of nuclear weapons against
a massive conventional Soviet attack?

FAIR: In Volume I of our study, we went through, for several months, what
you could consider as political military games. We developed scenarios for hypo-
thetical conflicts over Berlin, Korea, Iran, Turkish Thrace, Central Europe, and
even Norway. It is our feeling that where you are obviously outnumbered, where
the conventional defense is doomed to failure, nuclear weapons can be useful, not
only in destruction of enemy forces (which really is a secondary purpose), but ,
primarily to re-establish deterrent which has been lost by the conventional aggres-
sion, to give them this final warning before you do continue with the nuclear weapons.
We felt it has use from both aspects—as a deterrent and as a destruction force,

GARWIN: Why, at that time, should the enemy stop and be further deterred,
once he makes the decision to move conventionally ? Believing that he can win, he is
likely to carry through with nuclear weapons on his side, and if your posture is
more vulnerable to nuclear weapon attack, then he is likely to win at that level also.
From the point of view of the local commander, or even the theater commander, one
might imagine that anything would go to prevent defeat, but that is not necessarily
in the national interest or in the interest of the ally on whose territory we might be
fighting.

FAIR: The only thing I can say is that no one knows how a nuclear war might
go. We don't know that they don't have secret instructions to the effect that, when
the first nuclear weapons are used in defense, that stops everything, and they go back
home and think about it some more. This gets back to what I emphasized repeatedly
throughout this study: the necessity for early use, If you catch the enemy at the
border where there is no big loss of face, where comparatively less loss of forces
is involved, where he can reconsider bhis course of action, where he is not deeply
committed to his battle plan, and he isn't half way to the Rhine when you suddenly
use nuclear weapons, at this point we think that, if you do use nuclear weapons, the
possibility of ending the war at that time is as likely as his counter-use of nuclear
weagpons. Anything could happen.

GIRARD (RAC): T believe you discussed this in a setting of strategic
parity between the respective homelands, and if this is so, I am struck by the fact
that apparently they are expected to be deterred rather strongly from taking nuclear
risks, whereas the whole point of this study is that we are not inhibited by this to
any great extent, Would you develop your thoughts on that, please? -
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FAIR: What we have said is that the stability which has been promoted by the
strategic forces, has actually permitted or caused instability in lesser forms of
combat. As you approach parity in theater nuclear forces, which I believe is about
to happen or has happened with the Soviet Union, then you produce an imbalance in
lesser forms of combat, which would be the conventional aggression., We feel that
" we can't ''win" in Europe. We don't plan not to win; but we don't believe, if they
have parity in theater nuclear forces and superiority in ready combat power of non-
nuclear forces, that we can win. But we can cause the enemy a lot of damage. We
can get in there and make him consider what he has started and the ultimate conse-
quences—our strategic punch held in reserve—of continuing this course of action.
That is all we can hope to do—to cause him unacceptable damage just as we do now
in our strategic deterrent,

GIRARD: You are really assuming a situation in which we have strategic
superiority between homelands in the time frame you are talking about.

FAIR: If I understand your question, it has to do with PRC?

GIRARD: No, I am talking about Russia. I am just asking you if you embed
your concept in a US strategic superiority advantage over Russia? You assume the
other parity is coming along rather quickly, but you are not assuming that we are
losing our homeland superiority ?

FAIR: We have lost that.

GIRARD: You are saying that we have lost that?

FAIR: May I extend that? I am saying that in the Soviet view we have lost it,
They consider their strategic attack forces to be at a parity with ours. They can do
us unacceptable damage—that's the point, Parity, superiority, what does it mean?
It means that we can't accept being attacked by the Soviet strategic forces.

GIRARD: This makes my bewilderment more acute, in that we appear to have
a one-way parity operator here in the study; they are damped and we aren't. We
take nuclear initiatives but we expect the parity situation to squelch their responses?

FAIR: We expect the strategic parity to stop it from going all the way, yes.

DAYE (Air War College): You addressed your study primarily to Europe
ag a vital area of interest, Did you address any portion of it to using tactical
nuclear weapons against a nonnuclear power, for example, in going to the defense
of Thailand, Cambodia, or Laos? If you eliminated it, why did you do so?

FAIR: We did consider this in the study of Korea. The way we structured the
study was to permit North Korea, by accident or by design, to invade South Korea
with the objective of uniting the country without obligation of the PRC., You may
question the validity of such assumed invasion due to the inequity of combat forces—
it would appear that South Korea could stand alone and defeat North Korea and that
US assistance would even make the balance movre in our favobE&Etsﬁ- ! D0€
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In looking at this situation—in which you
have the use of nueleur weapons agzinst a nonnuclear capable-power such as - -
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North Korea—we felt that the military need was marginal" at - most,. but that the po-
_ litical advantages were fairly high., For example, you can deter the PRC from -
entering into the conflict—in other words, enlarging the conflict; you might be able
to terminate the conflict quickly, thus e11m1nat1ng the domestlc problems of a pro-
longed nonnuclear war.

DAYE: Your conclusions, however, were the same in both aspects when you
considered using it against a nonnuclear as compared to a nuclear power—or did you
come out with a separate set of conclusions ? S

FAIR: No, the conclusions were broad applled to the entlre study, and I ‘must
repeat again, tentative.

COON (Hq USSTRICOM): On the mechanics of the: study; why don' you ex-
pect coordination and possible release time, framewise?

FAIR: We were to submit the coordlnatlon draft on the 15th we will actually
beat that by by a week, it will be on the 8th of September.. We anticipate that we will
get comments back within four weeks from our overseas friends, and from
USAREUR Pact in five weeks. A week will be allowed for-revision on the basis of
comments, and it will be outfor distribution on October 28, - -.-

BURCHINAL (USEURCOM): There is one point that'is a little difficult for me to
step over on this one—although I can see it from a US nat10na1 point of view—and that
is the introduction of the pieces of limited nuclear conﬂlct pos sibility in Furope and
still keeping the Europeans with us. Any nuclear use in Europe, in their view, doesn't
lend itself to limited war because it is their survival which is at issue and they have
always insisted on an indivisibility in the nuclear deterrent from the use of tactical
nuclear weapons right through to the SIOP.. We don't have enough forces to imple-
ment such a strategy or such capability on a national only basis, so Lwould think
the study should look for more solid props in thls partlcular area. :

“that'a theater nuclear war could be limited just in- Europe w1thout mvolvmg us,

Their strategy envisions a few weapons, a demonstration perhaps, as a deterrent,.
and then implementation of the SIOP, I believe they could go along with responding
to enemy first use, but on No. 4 (Figure 11) we recognize-that in the NATO Nuclear
Planning Group or discussions among military; ) thi'sf/possibility is: never recognized.

AGNEW (LASL): As a comment, you mlght thlnk that France would not go along
with you on that, :

WRIGHT (RAND Corp. ): You mentioned two thresholds. Iwondered if you used
Minute Man in a counter -battery role against SS4's“ what. threshold you'd be at?

FAIR: You'd be in the strategic threshold .
WRIGHT: You mentioned that as part of t]

FAIR: I am sorry; I meant army: missile




FOWLER (DDR&E): You mentioned favorably the early use of nuclear weapons,
Could you say what release time you are thinking of or you assumed in your study ?
What, if any, improvements would that require over the present control procedures ?

FAIR: Within the present selective release request, is the possibility of con~
ditional release authority. It is our feeling that it is not beyond the realm of possi-
bility that SACEUR should have conditional release authority on ADM!'s and nuclear
authority— Condition I release and authority contingent on massive invasion of
Europe. So by "early,' I mean before the war starts., For other parts of the world
-we have talked mainly about D-day, assessment during D-day as to what the effects
might be and so on, but in Europe we are talking about predelegation,

FOWLER: Then your assumptions did not require any significant improve-
ment in the present control procedure—just a change in definition and delegation?

FAIR: No. What we are saying is that the selective release authority, as the
military has imposed it on itself, is too stringent, not responsive. If I have got to
report all those details on the use of each single weapon, if the request must go
through every channel and be voted on there and held up until they agree that there
is an emergency, it is too slow. If there is no general release authority other
than implementing the SIOP, we have defeated ourselves before we start, because
there is no way that a field commander, for example, could wage a nuclear war—
which ig No, 4 on the chart—without having the SIOP going along with it.

SALET (US Missionto NATO): Idon't have a question, but acomment, Ibelieve it was
inyour Recommendation No, 2 that you were discussing greater flexibility in US command
and control procedures, (This is more or less a follow-up to General Burchinal's
comment, ) I would suggest that perhaps you would want to think more in terms of
greater flexibility of NATO command and control procedures. I would add that,
in discussing early use, for example, of "tac nucs, " particularly in this political
time frame, it is vital that the credibility of the-tactical nuclear deterrent, insofar
as European thinking is concerned, not be diminished. As General Burchinal says,
we are going to continue to carry the Europeans along with us. I do think it is vital
that we think of these problems, not in terms of a US unilateral war in Europe, but
of a NATO situation. ~ ‘

GARWIN: In the case of a massive conventional attack by a strong govern-
ment like that of North Korea or North Vietnam against their neighbors South Korea
or South Vietnam, why could one not use a demonstration and then strategic weapons
to gain limited goals on our side, namely to have the other guy pull back to the
status quo before the war? Do you exclude such a use of nuclear weapons ?

FAIR: No, we do not., In our scenarios we did discuss a demonstration against
a nonnuclear capable power—a nonpunitive demonstration—in other words, no damage
to its forces but merely, ''Look, fellows, I have this power; stop, go back, and
think it over." We also considered the use of strategic forces—in other words,
selective applications of strategic forces in laying down a belt across North Korea—
this sort of thing, We feel, however, that you must view this from Soviet eyes or
PRC eyes, consider what are they thinking if you use this kind of force—force that
came from the US and attacked a puppet state or buffer state, if you will. Whereas,
if you have this force within your resources, and they know it is there and can be
used, we feel that the chances of escalation are much less. For this sort of thing,
you could use, for example, a carrier off shore, or land forces who have organic
capabilities.
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GARWIN: That is not really so clear to me as all that. I can't imagine,
since all we want is for the other man to pull back, that we could in fact attack his
cities or his homeland so long as he is a nonnuclear power himself.

FAIR: But he has nuclear capable friends; behind every nonnuclear power
there is someone with a nuclear weapon.

GARWIN: That's right, and they would start a war any time, if that's what
they want.

FAIR: That's right; I agree.
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Francis E. Armbruster
Hudson Institute

THE DUAL CAPABILITY DILEMMA: A SOLUTION

Editor's Note: Due to technical difficulties, Dr. Armbruster's talk was not
recorded. Since we were unsuccessful in obtaining a copy of his talk for inclusion
in these Proceedings, only the material used on his slides and the discussion follow-
ing the talk are included in this document.
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CONVENT!ONAL DEFENSE NON-REINFORCED WARSAW PACT THREAT

TACTICAL NUCLEAR DEFENSE

REINFORCED WARSAW PACT THREAT

Figure 1 Figure 2
 BALANCE OF FORCES
 FEET NaTO 1{
l |~ ICELAND f
| [ T WARsAW| ‘
! ——1  PACT ’

NORWAY -/ :..'-"' '

RE““‘“ CYDRU%f
Q 300
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4

TOTAL LAND FORCES CENTRAL FRONT

‘ WARSAW PACT

35 WARSAW PACT DIVISIONS WITHOUT S.uU.
20 SOVIET FORCES GERMANY

2 SOVIET FORCES POLAND

6 SOVIET FORCES CZECHOSLOVAKIA

63 TOTAL DIVISIONS

.NATO

26 NATO DIVISIONS (2 BAOR, 6 FRENCH DlVlSlONS)
5.3 AMERICAN 7TH ARMY

31.3 TOTAL DIVISIONS

Figure 4
EAST GERMAN FORCES
ARMY -~
SOVIET EXPEDITIONARY FORCE ~RAY--6 DIVIsions
2 ARMORED
TANK DIVISIONS 10 L MOTOR1ZED
SIZE OF DIVISIONS--9,000 MEN TOTAL STRENGTH: 85,000 MEN
NUMBER OF TANKS-=350
AIR FORCE
MECHANIZED DIVISIONS :
10 18 FIGHTER-INTERCEPTOR SQUADRONS
SIZE OF DIVISIONS--
[ONS--10,500 MEN (16 AIRCRAFT IN COMBAT SQUADRON)
NUMBER OF TANKS=-190
AIRCRAFT
‘ TOTAL TANKS 5,400 MiG-19, MiG-21, Mig-17
Figure 5 Figure 6
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POLISH FORCES

ARMY--15 DIVISIONS
5 ARMORED
8 MOTORIZED
I AIRBORMNE
I AMPHIBIOUS ASSAULT

TOTAL STRENGTH: 185,000 MEN

6 LIGHT BOMBER SQUADROMNS
L5 INTERCEPTOR SQUADRONS
14 GROUND-SUPPORT AMD RECONNAISSANCE
SQUADRONS

AIRCRAFT
MiG-17, MiG-19, MiG-21, 1L-28

Figure 7

AMERICAN SEVENTH ARMY

2 ARMORED DIVISIONS
2 MECHANIZED DIVISIONS
1 MECHANIZED DIVISION (LESS TWO BRIGADES)

2 ARMORED CAVALRY REGIMENTS

1 BRIGADE IN BERLIN

TOTAL STRENGTH: 215,000 MEN

Figure 9
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CZECH FORCES

ARMY-~1L DIVISICNS

5 TANK
8 MOTORIZED
TOTAL STREMNGTH: 175,000 MEN

AIR FORCE

5 INTERCEPTGR REGIMENTS
L GROUMD-ATTACK REGIMENTS

AIRCRAFT |
MiG-17, MiG-19, MiG-21, MiG-15

Figure 8

PANZER DIVISIONS 3
PANZER GRENADIER DIVISIONS 7
MOUNTAIN DIVISIONS ]
AIRBORNE DIVISIONS 1

MEN PER DIVISION 15,000 - 16,000
TOTAL TANKS 2,900

Figure 10




SOVIET PLANNER'S NATURE

1. HE NORMALLY PLAYS LONG SHOTS ONLY WHEN LITTLE
IS RISKED AND MUCH CAN BE GAINED (FISHING
EXPEDITIONS) P

2. ~HE WOULD LIKE NUMERICAL ''CERTAINLY'' OF SUCCESS
BEFORE HE COMMITS HIS FORCES s

3. HE MAY HAVE SOMEWHAT OF A COMPLEX ABOUT SOVIET
"'BAD LUCK'' IN INITIAL PHASES OF WARS FROM THE
PAST

L. HE RECOGN!IZES THE NUCLEAR THRESHOLD

AN TMPORTANT DISTINCTICN

Figure 11

1. PROBLEM OF DEFENSE AGAINST UNREINFORCED
SOVIET EXPEDITIONARY FORCE

2. PROBLEM OF DEFENSE AGAINST FULL
SOVIET ARMY

A REINFORCEMENT THRESHOLD

Figure 12
I. TO CREATE A NEW LINE OF DETERRENCE

2. DETERRENCE OF REINFORCEMENT VS. DETERRENCE
OF ATTACK

Figure 13

1892, GENERAL BOISDEFFRE TO TSAR NICHOLAS

""THE MOBILIZATION 1S THE DECLARATION OF WAR, TO
MOBILIZE IS TO OBLIGE ONE'S NEIGHBOR TO DO THE SAME....
OTHERWISE, TO LEAVE A MILLION MEN ON ONE'S FEONTIER,
Figure 14 WITHOUT DOING THE SAME EIMULTANEOUSLY, IS TO DEPRIVE
ONESELF OF ALL POSSIBILITY OF MOVING LATER; IT IS
PLACING ONESELF IN A SITUATION OF AN INDIVIDUAL WHO,
WITH A PISTOL IN-HIS POCKET, SHOULD LET HIS NEIGHBOR
PUT A WEAPON TO HIS FOREHEAD WITHOUT DRAWING HIS OWN..."
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DETERREMCE TO REINFCRCEMENT

IMPLICIT DANGERS OF REINFORCEMENT
POLISH DIPLOMACY (DEPENDING ON
THE 1SSUES, UNITED COMMUNIST

GERMANY, VS.. POLISH GARRISON
STATE ETC.)

DANGER OF UPRISINGS

Figure 15
THE DUAL CAPABILITY PROBLEM

1. THREAT

A, MASSIVE SOVIET CONVENflONAL ATTACK
B. SOVIET NUCLEAR STRIKE

2. MILITARY
A. DUAL MISSION

1. DEFENSIVE

2. OFFENSIVE

B. DUAL CAPABILITY
1. CONVENTIONAL
2. NUCLEAR

3. POLITICAL

A, REQUIREMENT FOR NUCLEAR WEAPONS RELEASE
B. THE LINE DIVIDING GERMANY

- C. MONEY
Figure 16 )
SUGGESTED SOLUTIOMNS
1. MILITARY
A. DISPERSION Figure 17
B, MOBILITY

C. DISPERSION AMD MOBILITY

2. POLITICAL
A, NO BORDER ISSUE




HUDSON INSfITUTE SOLUTIONS

THREAT

A, MASSIVE- SOVIET CONVENTIONAL ATTACK
B. SOVIET NUCLEAR STRiIKE

MILITARY

A, SHIELDIHG EMPHASIS DEPLOYMENT

1. LITTLE LOSS OF COHVENTY{ONAL CAPABILITY
(OFFENS!VE AND DEFENSIVE)

2. SIGNIFICANT NUCLEAR CAPABILITY

3. CREDIBLE DETERRENT POSTURE Figure 18

POLITiCAL

A. NO REQUIREMENT TO COMMIT TO NUCLEAR WEAPONS
RELEASE EARLY IN THE BATTLE

B, NO PRECRISIS BORDER ISSUE
C. NO EXPENSIVE OR DRASTIC CHANGES IN TO&E OF

CURRENT NATO FORCES
BUNKER POSITIOMING REQUIREMENTS

1. . PREPOSITIONING

CARRY-ALONG KITS

2.

3. SPECIAL EQUIPMENT FOR EACH COMPANY=-S!ZE
UNIT

Figure 19

8-Ton Wheel-Loader
(1z CY Bucket)

e e

]
! 80 B
i (2692 mm) . | 17
! (cAB) | (3423 mm)
¥ | o
&5%° T ;
(1968 mm) 1 7 §
(2616 mm)
914" (2781 mm) |
{GASOLINE)
8 N4 (2730 mm) ! |
(DIESEL) l
1 86° 25~ ) ] A
(2184 mm) {635 mm) .
16'5 - o
{5004 mm) 2qe-
159 >
{5105 mm)

Figure 20




CORRUGATED PIPE BUNKER
SCHEMATIC CROSS SECTIONS

e
Ny EQUAL CUT & FILL
- s e
f— § —— e t
63”

81"

i
—— 1

fwe 66" -
END VIEW

COMBINATION
BLAST COOR/VALVE~_ '

== pla EQUAL CUT & FILL

N =_. P To——
W-—/.— = el e e e - b D _— T -

l .
L,

e 49 f

LONGITUDINAL VIEW
(HALF SCALE)

Figure 21




EXCAVATION FOR BUNKER AND VEHICLE PIT

LONGITUDINAL CROSS SECTION

: f— 24" —=f
BUNKER AREA i : 1

PLAN VIEW
i3 — Co T
g BUNKER ~AREA /@G/ 24 VEHICLE RAMP o
i g PIT Al
1

!—-n—— 24‘ ——-}c——_ 32| ————]

Figure 22

CROSS SECTION OF INTERIOR OF SAMPLE BUNKER

(LENGTH IS 40" PLUS ENTRANCE-EXIT PASSAGES)

Figure 23
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BUNKER INSTALLAT{ON FACTORS

1. TIME OF INSTALLATION Figure 24
2. PROTECTION

3. COSTS

SAMPLE EMPLACEMENT TIME

W/L CONSEC.
HRS.  MAN/HRS. _HRS."

EXCAVATION & BACKFILL

(INCL. VEHICLE PIT) 8-9 50-100 8-9
BUNKER ASSEMBLY & INSTALLATION 200~250 36
OTHER FORTIFICATICKS & PREPARATIONS 200-250 72

FOXHOLES - MACHINE GUN PITS
BARBED WIRE AND MINE FIELDS
CLEARED FIELDS OF FIRE

WHOLE COMPANY (EIGHT BUMKERS)

Fentante

TOTAL EMPLACEMENT TIME 72-78""14000-4800  72-78"F

(Time Available Allowing for Patrolling and Gther Functions.)

*12-Hour Shifts (Wheel-Loader on 2l4-Hours-a-Day Basis).

**Includes Travel Within Company Position,

PO

“**Since the Wheel-Loader Works on Only One Bunker at a Time,
the Consecutive Hours Required for the Company is Greater
Than the Consecutive Hours Required for Any One Bunker.

Figure 25

THEORETICAL BUNKER VULNERABILITY

SEPARATION 1200 METERS
80 PSI; 2200 P.F,

NUMBER OF Figure 26
YIELD BUNKERS KiLLED
UNDER 100 KT 1
100-250 KT 2
250-2500 KT 4
OVER 2500 KT 9




ALTERNATIVE AIMING POINTS

TO KILL TO KiLL
TWO BUNKERS FOUR BUNKERS

O O+ O O

O O O 0O

KILL DISTANCE AT KILL DISTANCE AT

LEAST % SEPARATION  LEAST .7 TIMES

BETWEEN BUNKERS SEPARATION BE-
TWEEN BUNKERS

Fﬁgure 27

CORRUGATED PJPE BUNKERS

(80 PslI PF 22060)

COST _ESTIMATES

PIPE--40 FEET :
ENTRANCES-~2, INCLUDING BLAST VALVES
COST_FOR_STRUCTURE

BUTTON-UP (0,-C09) SYSTEM @ ¢10/PERSON

VENT BLOWER (HAMD & MOTOR)

GENERATOR

HABITABILITY ITEMS

MISCELLANEQUS ITEMS (TOOLS, EXPLOSIVES,

TO KILL

NINE BUNKERS
O O 0O
O O 0O
O O O

KILL DISTANCE AT
LEAST 1.4 TIMES
SEPARATION BETWEEN
BUNKERS

$1500
1000
$2500

250

50
350
650

PHONES, INSTRUMENTATION, PERISCQPE; DRAINAGE) k9o

1700

DIGGING EQUIPMENT (1/8 OF AN 8-TON, -
1.5-CY WHEEL LOADER) 2500
: - $6700
APPROXIMATE TOTAL WEIGHT--8000 LBS, ==

FOR SEVENTH ARMY--2500-3000 BUNKERS @ .$6000-8000

TOTAL~-$15,000,000-24,000,000

*  Figure 28

SR
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A. OIVISION FRONT APPR(;XIMATELY THAT CURRENTLY

DESIGNATED 'BY NATO FOR DISPERSED DIVISION.

B, SURVIVABILITY UNDER TACTICAL NUCLEAR ATTACK,

Figure 29
BRIGADE ZONE OF DIVISION AREA
P 28. 8 km i
22 8 km 1456 bunkers SAMPLE SHIELDING-EMPHASIS DEPLOYMENT
DIVISION SCHEMATIC
about 11,000 men
t—— 288 KILOMETERS wrmmgom
{18 MILES)
BN, BN, BN, BN.
‘a\glgme -BATTALIONS IN RESERVE 28.8
-ARTILLERY 8 OTHER COMBAT SUPPORT -
ELEMENTS OF DIVISION & CORPS KILOMETERS
456 BUNKERS|-BRIGADE COMMAND POSTS (i8 MILES)
DIVISION -DIVISION COMMAND POST
REAR -OTHER ELEMENTS OF DIVISION
& CORPS
600m. 120 BUNKERS
600m. | N
Figure 30 Figure 31
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BATTALION POSITION
{Dense Deployment)

- ————————— 7200 Meters ——————————p-

" Company Front Company Front
—t > J
Rifle & Arm%:red Sections :
Meters }
1200 |
Mé,ters Weapons & Support Sections
o a I o a o
| L
Mortar & Reserve Platoons K
o o o ! o o a] :
| 2
] ~
' ~
[n] Q o 1 n] a [w]
_______ A -
Reserve Company
u] a (a] a o Q
a [n] Q a Q Q
Y

Figure 32

FORWARD PLATOON POSITIONS

Forward Rifle & Armored Sections

e 400 Meters ~=-O-e— 400 Meters—={
o [t Sgread Back=Hf
600 Meters

MoaOM
2 Dense

Fallback Coaventional Position

(=} o o s -
0O o , o Qg o ° o Qo o o © 3 ° 4
[} Q Q. Q.
Weapons & Support Sections
/6 . .
o
[n]
B B
Figure 33 ...
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FORWARD SECTION POSITION

»
1600 METERS

1200 METERS **

MG POSITION & MG POSITION &
LISTENING POST LISTENING POST
} MG POSITION
300 .
30° ‘“.-ﬁ‘ =] 200 'h. * . D
250 © GUN GUN " 535
a CREW CREW o
GUN BUNKER  crcTION BUNKER  cyn
CREW SHgER CREW
BUNKER BUNKER
(CONVENTIONAL) VEHICLE (CONVENTIONAL)
PIT
* SPREAD BACK
** DENSE
Figure 34

COMBAT OPERATIONS

KMOWN LOCATION OF ONE'S OWN TROOPS.
2. SUPERIOR COMMAND AND CONTROL ENVIRONMENT.

3. CONTINUQUS COMVENTIONAL FRONT OR NUCLEAR PICKET
LINE,

L., SECTIONS RETAIN THEIR NORMAL MOBILITY AND FIRE-
POWER

5. UNITS CLOSE AT HAND FOR MASSING FOR EITHER LOW-
OR HIGH-LEVEL COMVENT!ONAL DEFENSE OR OFFENSE,

6. LESS REQUIREMENT FOR NUCLEAR WEAPONS AT LOW
LEVELS OF COi1BAT AND WHILE BATTLE IS DEVELOPING.

7. MINIMUM EXPOSURE TO ENEMY NUCLEAR THREAT BEFORE
AND DURING OFFENSIVE AND DEFENSIVE DEPLOYMENT
AGAINST CONVENTIONAL THREAT.

Figure 35
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Question and Answer Period

COWAN (3rd Armored Div): For the past two years, it has been my job at
SHAPE Headquarters to assess the capabilities of NATO forces versus those of the
Warsaw Pact. I realize, Mr. Armbruster, that the information which may be avail-
able to you at thig particular time is not current, but I.am afraid I must take issue
with you on your assessment of the Warsaw Pact forces and the US forces. I would
suggest that you read MC161/69, which is the current agreed NATO intelligence for
the Warsaw Pact. Even MC161/68 would have given the Soviets a greater capability
than you have given them. For example, in the '68 studies, we at SHAPE assessed
the Soviet forces at about 145 divisions; we deployed these divisions throughout the
Soviet Union based on what one could consider their war plans, and it indicated a
considerably greater concentration of troops in the central region than you have
given.

Secondly, with regard to US forces, the 7th Army no longer exists. We have
five divisions in Europe, organized into two corps under the command of the US
Commanding General, US Army Europe. Since I am now the Assistant Division
Commander of one of the armored divisions which you have on that chart, I can say
that we are not at full strength either, and we are short of officers as well as enlist-
ed men. We have, in my division, at the present time, about 50 percent of the )
officers authorized, and the important fact is that we do not have the mature field
grade officer—in a battalion, we go from a lieutenant colonel down to a lieutenant,
both on the staff; we have one or two officers per company, and if a man is promoted
to captain he immediately goes to Vietnam.

The third point I'd like to make is this: With regard to the dual capability
dilemma, I want to use the Air Forces as an example. In NATO, we are using a
family of aircraft developed over the years. The principal aircraft being used is the
104G, We have talked about changing our conventional strategy and have politically
said that we can do this. Resources required to convert a force which was organized
in the 1950's, and continued primarily as a nuclear capable force, to a conventional
arms force requires much more than either our NATO Allies and, I am afraid, the
United States, are putting forth in Europe today. To convert, for example, the
F104G to a conventional delivery capability requires a considerable amount of money.
At the present time our NATO Allies consider the cost too great. I am afraid you
will find that, in NATO, the United States is the only country that has a dual capa-
bility Air Force. ‘ ) ‘

In summary, I would like to say the following: Gentlemen, in Europe, within
the last few years, there have been significant political, economic, and military
changes., I am afraid that we in the United States who are involved in planning and
study have failed to realize these changes, and we are being unfair to ourselves by not
making a greater attempt to get the facts.
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ARMBRUSTER: Thank you, General Cowan. Are you taking issue with the
number of Soviet divisions that I put in Western USSR and in Furopean USSR? And
you say there are more than 75 Soviet Divisions in Western USSR ?

COWAN: Yes, the figures run about 85 as I recall them. I am sorry I dontt
have my own papers here. Actually by deploying them in the military districts and
utilizing them, Categories I, II, and III, as they are categorized in the MC161/68 and
69, you will find that they run about 85 divisions that he could move in; and MC161/69
raises the overall capability from 145 divisions to about 161,

ARMBRUSTER: Not within a 600-mile rim though. You are speaking of
territory as far east as the Urals,

‘COWAN: I am talking about the employment of Soviet divisions out of the
western portion of the USSR that can be deployed in a central attack against NATO.
This also includes and commits some 14 divisions against Norway, some 13 divisions
against Italy, some 17 against the Bulgarian front, and another 17 in Eastern Turkey.

ARMBRUSTER: 1 see. I think the Generalls point is well taken, because in
my statement for Western USSR I was talking about Belorussia and the area as far
east as the Moscow line to the Yasinovataya, not the divisions east of the Moscow
line or the northern units. These are more than 600 miles away, It takes a longer
time to get them in, )

RUSSELL (Hq., Dept. of the Army): Skipping the first portion where you
developed the holding forces and so forth, and into the second, I believe your study
was directed mainly at developing a rationale for having a rapid emplacement capa-
bility for fortified bunkers or similar emplacements. I'd just like to point out that
for several years we have been investigating this type of structure, and I believe your
figures are somewhat conservative, that we can put them in faster and cheaper and
have a much wider range of possible material already evaluated. I can come up
with designs which could be used on very short notice.

ARMBRUSTER: 1 don't doubt that. As I said before, what I was doing was
taking stuff from corporations which I am sure you could do a lot better.

RUSSELL: I am just saying that I believe your figures of $56, 000 apiece, and
several days to put them in, are conservative. You should be able to put them in
with hand shovels and readily available explosives.

ARMBRUSTER: I defer to the engineer,

SQUIRES (LRL): I wonder if you'd like to extend your comments about vulner-
ability to a nuclear strike to the vulnerability of our present posture in the peacetime
casernes. This kind of idea might be extended to protecting them.

ARMBRUSTER: Protecting them in the casernes?

SQUIRES: Yes, in our present peace time posture.:

A

62




ARMBRUSTER: Again, we haven™ looked into this, so I can't give you a

definite answer; but actually the concentration of troops is so heavy there that it
might be worthwhile to fire at these casernes even if they are hardened, I don't
know how you could harden them sufficiently to withstand direct fire. I may be
wrong on this, but the forces are really concentrated. heavily in some of these
areas—I would not want to try to make shelters for them, particularly since I would
assume they would have to be deployed if they are going to be useful in a time of

crisis, ’
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General David A. Burchinal
Hq., US European Command

QUALITATIVE NUCLEAR WEAPONS REQUIREMENTS
FOR ALLIED COMMAND EUROPE

It is a real pleasure for me to atiend this symposium, renew old friendships
. and, further, to share with you some personal views concerning tactical nuclear
weapons, This symposium comes at a particularly opportune time; actually, 1t's
long overdue,

During the last several years we have made almost no progress toward satis-
fying our real and pressing requirements for improved tactical nuclear weapons. In
the last five years only one improved tactical weapon, the Mk 61 bomb, has entered
the stockpile. We who are concerned with trying to make deterrence continue to
work for us and for Allied Command Europe have noted a steady erosion in tactical
nuclear capabilities, and there are now serious qualitative deficiencies in our stocks
of weapons. I will talk about these qualitative requirements a bit later, but I would
first like to focus briefly on the threat environment we work in, our capability to
counter this threat and, in this context, what is on the books as NATO strategy and
some of our options (see Figure 1).

Contrary to the public statements and ‘euphorvic daydreams of some US and
European theorists, the threat to ACE has in no way abated over the past years, and
we see no signs that point toward a reduced threat in the future. Just the reverse
is true. -

The Warsaw Pact military threat to ACE is composed of strong, flexible,
well-balanced ground, air, and naval forces. These are deployed well forward and
are particularly concentrated against the central region of Europe. As a result of
this forward stationing on or near NATO borders, the Pact is today in a position to
attack with little or no warning. The Soviets might choose, of course, to deploy
additional forces first, under cover of exercises, or they might even mobilize; they
did both last summer in preparation for Czechoslovakia.
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Pact theater forces located and probably earmarked for operation against the
critical central region of ACE constitute about 60% of the total Pact forces (see
Figure 2).
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The Soviets have made significant improvements in their general-purpose
forces over the past five years; among these are the introduction of new and
improved weapon systems such as the FROG 7, a new wheeled vehicle for SCUD B,

improved FISHBED aircraft.(F&H), ‘and guided missile equipped helicopter ships
(see Figure 3), el .
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Figure 3 -
The Soviets have paraded and apparently' initié.ted aeployment of a road mobile

missile system, which we call SCALEBOARD (see Figure 4).. -

SCALEBOARD - SS-12

WARHEAD 1,000-2,000 LBS
ACCURACY .25-.5 NM -~ -




At present, the missile associated with the SCALEBOARD, the liquid fuel SS-12,
has an estimated range of about 500 nm, and thus would be considered as a short-
range tactical support system. However; the Soviets have stated that this missile
has a range of "thousands of kilometers, " and units of this type missile are sub~-
ordinate to the strategic rocket troops. Therefore, there is a possibility that the
SCALEBOARD or a version of it is an MRBM.

While the Soviets continue to recognize the essentiality of strategic attack
and defense forces and are investing heavily in them, they now show increasing
interest in improving the capabilities of their general-purpose forces to meet con-
tingencies short of general nuclear war., This interest seems to be in part a re-
sponse to past developments in US and NATO capabilities, to US advocacy of flexible
response, to some restiveness on the part of their East European partiners in the
Warsaw Pact, as well as persistent Chinese hostility.

The Soviets formerly assumed that any general war with NATO would begin
with a massive nuclear exchange, and planned that, in the aftermath of such an ex-
change, their forces would advance rapidly to seize critical objectives before NATO
forces could recover from the destruction and disorganization caused by nuclear
strikes. In recent years, however, Warsaw Pact military exercises have been
using a gignificantly different scenario, based on the assumption that war with
NATO would be preceded by a period of high tension, providing sufficient warning
to permit the mobilization and deployment of Pact forces. The war would begin with
a NATO conventional attack. Warsaw Pact conventional forces would defeat this
attack, causing NATO to resort to the use of tactical nuclear weapons, Then the
Pact forces, reinforced from the USSR and using nuclear weapons, would launch a
counteroffensive that would overrun NATO Europe. It is particularly notable that
no strategic nuclear exchange is taken into account in this scenario. We believe
that these recent exercises are indicative of Soviet emphasis on developing capa-
bilities to wage war in Europe using conventional weapons to the maximum extent.

Soviet doctrine concerning conventional wars has recently been modified.
Until the early 1960's, they dismissed the possibility of such wars between major
powers, holding that nonnuclear wars would almost certainly escalate. In a July
1967 article, Marshal Ivan Yakubovskiy—Soviet First Depuiy Minister of Defense
and Commander of Warsaw Pact forces—confirmed that flexible response is now
accepted Soviet military doctrine. The article does not appear to be a call for
more conventional forces; rather, it confirms the Soviet position on a balance of
nuclear and conventional forces to meet the requirements for both nuclear and non-
nuclear war.,

This, then, is, in general terms, the doctrine which places the nuclear threat
to ACE in a perspective, particularly as it affects the central region. This threat
has not moderated over the last 20 years but, rather, has become more varied and
more intensive as the Soviets come to grips with some of the same problems as
those that concern us in ACE, ‘

Now let's consider our strategy and capabilities to respond to this threat..




Following the formation of NATO in 1949, the military strategy of the
Alliance reliéd heavily on the nuclear weapon deterrent power of the United States
and the United Kingdom. This was called by some the "Trip-Wire" philosophy,
and it embodied the concept of immediate NATO nuclear retaliation to major Soviet/
Warsaw Pact aggression, This strategy was formally set out in a NATO Military
Committee document, MC 14/2, issued in 1957.

In May 1967, the NATO defense ministers, in defense planning committee
session (that is, without France, or what is sometimes called ""The Fourteen"),
adopted, at the urging of the United States, a new "Political Guidance' directive for
NATO..

This 1967 decision was a "key' one, since it is now the basic political guld-
ance for the development of all NATO military plans.

This revised guidance adopted by the defense ministers highlighted several
significant prop051t10ns for military planmng

The defense ministers did not ignore the poss1b111ty of maJor aggression, but
indicated that the threat was moderated.

Secondly, the ministers gave the military authorities planning guidance to the
effect that political tension of several weeks, if not months, would precede
aggression—and give us warning of attack, - It is fair to say that the military in
Europe accepted this judgment reluctantly, and there is now growing eoncern in
political circles with the validity of trying to use political indicators (which everyone
agrees may exist in any situation) as a substitute for usable military warning, or as
a reliable motivation for timely political decision.

Thirdly, the ministers told the NATO military authorities to base their force
planning on level, or declining, defense budgets,. and this at a time when all Pact
nations were showing significant increases in their defense budgets. In effect, the
defense ministers were directing SACEUR (and SACLANT) to do more with less,
and to do it in a political environment of detente and declining defense budgets.

One of the centerpieces of the defense ministers! meeting in Brussels four
months ago was a re-examination of this 1967 guidance in the perspective of the
Czech invasion and other political-military developments. By and large, we think
the results of that session somewhat more realistic; at least the agreed words and
papers point in the right direction.

In discussing the threat last May, the ministers did take note of increased
Warsaw Pact capabilities.

The notion of political warning was affirmed, although the dangers of too heavy
reliance on it were acknowledged. This was a welcome shift in emphasis.

The key operative passage addressed in this review of the 1967 guidance—at
least as far as we were concerned—was the question of defense resources. The
Allies resisted acceptance of a 4-percent figure as a.stated goal for real increases
in defense budgets in the 1971-75 period, They" did agree,. however, that force
proposals for the period should be.based on the assumption of a "moderate overall
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rate of increase in currently planned defense éxpenaitﬁre on NATO acqbunt e ,lf; 5
Whether the nations provide the increases remains to be seen, but the new. resource..

guidance is at least a welcome change from the prognosis made in May of 1967.. e

5 e e i

Regarding strategy, the need for flexibility in military résponses was soundly -
reaffirmed. ' . A S

While the political guidance of two years ago has thus been modified, the "~ - . .
changes do not alter NATO's current strategic doctrine. This strategic concept e T
derives from the attempt to provide the flexibility of military response which the
ministers called for in 1967 and reaffirmed just last May. It was formalized by the ~ S
military committee in a document called MC 14/3, approved in December 1967, To - e
carry out that newly enunciated strategic guidance, SACEUR last year made ex- @ P
tensive revisions in his emergency defense plan. Some of the key elements of the R
directed strategy are: ' - o .

a. Its emphasis on deterrence to any level of aggress'ionh;‘

b. Its incorporation of the notion of political Warning
time; and . )

c. Its formal adoption of a doctrine popularly—if some-- .
what inaccurately—called "flexible response," - .
Incidentally, General Lemnitzer did not like the =
description of NATO's strategy as "flexible response, "
saying it connotes gradualism, and he would not use
the phrase. o gl e IR

e

The 1967 concept envisions three types 'ofjmllltaryﬁrésponsg ol;e.ri toNATO, as
listed in Figure 5, TR ST e

NATO
STRATEGY

RY RESPONSE
* DIRECT DEFENSE
* DELIBERATE ESCALATION
* GENERAL NUCLEAR RESPONSE




One or more of these courses could be used to meet any specific contingency.
The strategy requires that the direct defense response be appropriate to defeat
aggression on the level at which the enemy chooses to fight, with deliberate esca-
lation an option if an attack cannot be contained through direct defense, Direct
defense, as used here, is substituted for forward defense, and while NATO planners
ingist that it will occur as far forward as possible, there is some inference that
geography may have to be traded for time. It is important to note that nuclear
weapons are not ruled out and might be used 1n executlng any of the responses listed
here.

While not ruling out the use of nuclear weapons, implementation of the revised
strategy does require improved conventional means. - To implement the appropriate
response feature of the NATO strategy, it is obvious that competent and sufficient
- conventional forces are required, and almost equally obvious that they are not now
in being. The analysis of how competent and what 1s suff1c1ent ‘obviously involves
some highly subjective value judgments. :

When we look at ACE strategy and the forces available to execute this strategy,
then compare these with Warsaw Pact forces and capabilities, we find little comfort.
In order to successfully execute this strategy in the face of superior odds, the use
of tactical nuclear weapons might have to be considered very early in the conflict.

As General Lemnitzer stated to the NATO military committee, in one of his final
appearances as SACEUR, "Conventional combat for more than a short period would
not be possible. We are faced with hard, concrete, serious logistics deficiencies
which will prevent a sustained conventional defense, not just limit it. "

Various nuclear options are open to ACE, which in turn dictate the tyi)es of
nuclear weapons that we require. Ag I discuss these options, keep in mind the
basic and all-important fact that SACEUR's mission and strategy are defensive.

In demonstrative use of nuclear weapons, which is, incidentally, a popular
subject today for study by the NATO nations, political objectives would clearly
dominate the military ones. The aim would be to demonstrate NATO's willingness.
and determination to resort to nuclear weapons J.f necessary, and thereby d1ssuade :
the Soviets from further military actions. T . B

The target for a demonstration might be selected to eliminate or minimize
risk to enemy or friendly forces or civilian populations or-to destroy a military
target. The military or tactical effect of the strlke, however, is 11ke1y to be a
secondary consideration. _ L 2 .

By selective release, I refer to the use of nuclear weapons—one or a few—in
a given situation to respond to a specific threat. In terms of current Alliance -
strategy, the selective release option might well be the first one that NATO would
have to face in a real war; and it's precisely the flrst use s1tuat10n that could be -
the most difficult from a political point of view. . ... - .. = : ~

The political judgments, of course, “involve: very substantial issues, and aren't
made any easier by the fact that in NATO the ""Selective Release' consideration and
decision may well be discussed in multilateral forums—this was-established. in the
famous Athens Guidelines of 1962 and reviewed’ by the'NATO Nuclear Planning .
Group earlier this year in London. As you can imagine; the Scandinavians- mlght
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well take a different view than would the Greeks or Turks, of whether-a deterio-
rating military position (in the Thrace area, for example) requlred selective nuclear
release. “ R

) The option of using nuclear weapons under a set’ of 11m1tat10ns or political
restraints doesn't fit the demonstrative option. It refers, as an option, to a imore
advanced stage of tactical nuclear warfare where weapons rmghtbe used with con-
straints or limitations by kinds of weapons, classes of targets, or geographic
areas. e ST '

I think there are some advantages and some dangers. in these kinds of re-
straints. One can, by setting up nuclear rules of engagement, perhaps facilitate
the timely release of certain kinds of nuclear weapons to enhiance their military
value, Atomic demolitions and antisubmarine and air defense weapons come to
mind in this regard. Their characteristics and method of employment make them
pretty clearly distinguishable from, say, strikes by artillery shells and aerial
bombs. On the other hand, limitations on kilotonnage to be applied, or on the kinds
of hostile installations that may be struck, probably have value only in a very gross
way. We certainly can't go much beyond the nuclear threshold with any assurance
that the enemy can get the message we are trying to convey,. or to make refined
readings of the pattern of our nuclear attacks.or, for that matter, that he can
recognize that our strikes are limited to warheads of less than a certain kt, or
that we're minimizing damage to population centers.. These kinds of criteria may’
have important humanitarian, psychological, and political justification on our side;
it could be fatal, however, to believe that the enemy can be relled on to re01pro-
cate with corresponding restraints. :

It might be feasible to gain some poht1ca1 advantage from geograph1ca1 con-
straints. Here I refer to such possibilities as Wlthholdlng‘strlkes against selected
Warsaw Pact satellites, to achieve the political and m111tary aim of their getting
out or staying out of the fight. Determining the utility-of’ exercising this kind of
restraint requires a first-class crystal ball, much better than our-current model,
and achieving the desired aim would require a coordinated political-psychological-
military campaign., Some carefully drawn and reliable:counteractions must be
planned to reduce the possibility of a disastrous mistake- by the Pact if they should
use the initiative we've passed to them in such an. actlon/ counteractmn game,

The general—use tactical nuclear optlon—that 1s,ﬁ the. unllmlted theater nuclear
option—is a difficult one in which to find a consensus. : Some might define it as a
brief moment on the way to a full-scale strategic nuclearwar,- a-way that we-
destined by the first selective release. Others might argl:le that general use of
tactical weapons without political approval in each case or-class of cases would
never be allowed, and thus there is no " general—use opt1on.r ‘A’ third group might -
argue that widespread tactical use of weapons represents a.possible alternative to
full-scale nuclear warfare and, as such, is a distinct controllable step on the ladder
of escalation, Finally, one could argue persuasively” that“thls option is no longer
available to us with our existing tactical weapon systemsr,, and that this-escalatory
option is one where ACE is at a disadvantage, :
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The use of nuclear air defense weapons to defend naval forces provides a good
illustrative example. To allow for timely reaction by a carrier task force to a
major air attack, the commander might be authorized to resort to nuclear air de- -
fense means, under specific and prescribed conditions, if the survival of his force
is at issue, and, in his judgment, the prescribed"conditions are met.

Summing up these nuclear options, I'd stress these characterlstlcs of the
nuclear policy environment in which we 11ve'

a. The multilateral political desii'e for involvement in
the nuclear decision-making process is very great,
and will remain so, »

b. Military and political considerations in the use or
’ non-use of tactical nuclear weapons more often tend
to contradict each other than to coincide,

c. The political impact of our nuclear options depends on
what the enemy thinks, and we must be careful that
we're not substituting our att1tudes for h1s when we
assess our options,

d. Finally, there is a large risk of deluding ourselves
and/or paralyzing our capability to act by over-
structuring and excessively reflmng the nuclear
decision process.

With this background, let us now turn to the. types of tactical weapons systems
we feel are required to support SACEUR's mlssmn. ‘f :

First, let's consider field army support systems- There is no question in our
minds that the area most needing improvement in ACE is support of the land battle.
Over half of the weapons currently allocated to USCINCEUR are over-a decade old

_and represent, at best, the technology of.the mid-1950's.. They are rapidly be-

coming antiquated and obsolescent. These weapons:include the Honest John,
Nike Hercules,and 8-inch howitzer, all of which are used by both US and non-

US forces, We questlon how long our NATO Allies will be willing to support weapons
systems which obviously do not represent:the current state of ‘the art. In fact, we
have already seen signs that they will not support: them.. Last April, the FRG re-
duced by 25% the number of Honest Jo hn launchers in thelr force structure.

Among the reasons cited for this action was the obsolescence of the system. Nike
Hercules falls into the same category; it-was 1ntroduced into the US inventory
about 12 years ago, yet our program in ACE is still 1ncomp1ete, for various
reasons, and may never be complete,. Ag the types and capabilities of Pact forces’
increase, the Nike Hercule s will becomé more: ‘and more. ineffective, and yet
there is no nuclear surface-to-air munition in Iater;stages of deveIopment to re-
place it. SAM-D is mentioned as a replacement;, but" we see no action to make us
believe it will be available in the next five years..“We cannot effectively counter
today's threat, let alone the future threat,w with yesterday's weapons. Falcon,

the only nuclear-capable-air-to= a1rmss11e‘1n ACE“T“:LS" phasmg out as: F-4 alrcraft T

replace the F-102.
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We need improved air defense systems, both surface and air- launched to
better our defensive posture (see Figure 6). “We need to move’ out in developmg
SAM-D or a comparable system, and at the 83ame time develop an air-to-air missile
to replace Falcon. We also need a replacement for Terrierand Talos, which
1"l discuss later. . C P ' L :

_ The 8-inch howitzer (see Figure.7) is an accurate, responsive, and necessary
system, but it presently has warhead limitations. The current warhead requires

1., ¥ 5 Hfe need & warﬁEEd with unlimited shelf hfe,J
-\61" no rneingnance requiréd, and one that can be easily destroyed or-rendered
useless in an emergency. We also need a cheap round, which admittedly is some-
what of a paradox. It is, however, a fact of life that future quahtatlve improve-

ments will have to be achieved with economy in mind;. Nonetheless,g if we really .
mean to improve our capabilities to counter the threat‘ then we. must be willing to
pay the price. 0

We also believe that 1mprovement in the 155 mm how1tzer_ (see E‘lgure 8) S .
nuclear round is required. The 155 is an extremely valuable system because of its
mobility, responsiveness, and ability to provide accurate,. close- in nuclear support.

It is the backbone of our division fire support.. It has,_ however;, a_yield limitation
~at the present t1me which decreases the types,@itg ~gets it can effectivel _.y engage
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I think it is apparent that the success of ACE's defensive strategy is dependent
upon being able to delay and contain a Warsaw Pact attack as far to the east as pos-
sible until such time as ACE can reinforce its engaged forces., In large measure,
this delay will be dependent upon the successful implementation of barrier plans.
Present barrier planning envisions the use of great masses of materials. For ex-
ample, the Seventh Army barrier plan alone requires 535,000 antitank mines, over
2 million antipersonnel mines, 1.3 million feet of detonating cord, and many tons
of miscellaneous other material including almost 60,000 km of barbed wire. This
material must be moved by train from depots west of the Rhine River to the vicinity
of emergency defense positions, which requires the use of up to 16 trains and will
take about 90 hours. Barrier plamning also envisions the use of ADM's (gee Fig-
ure 9), but sufficient conventional barriers must be maintained to accomplish the
mission should ADM use not be approved. The logistics of this requirement are
staggering. Present ADM planning is limited by the character of available ADM's.
Today'!s ADM's possess no rapid burial means; thus, surface bursts must be em-
ployed, since insufficient time would be available to prepare holes for ADM's
True optional employment is lost—or could be. Surface use of ADM's is undesira-
ble, as it results in unwanted collateral effects, provides less than optimum obgta-
cles, and necessitates the use of a higher yield than would be required if burial
were possible. We need some rapid means of burymg ADM'S and along with that,.
ADM's designed to withstand optimum burlal

We need a better ADM, one which accurately reflects the current state of the
art, one which eliminates the present undesirable features. It should have select-
able yields, with the higher yields incorporating suppressed radiation. It must
be lightweight and man-transportable, It must be capable of deep burial for ex-
tended periods of time. Further, it must possess a remote, wireless command
and control capability, responsive to direction by surface or-airborne commands
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at extended distances. This same commé.nd and control capability must extend to
the permissive action link device. Finally, the ADM should contain antitampering
devices and a nonnuclear self-destruct capability.

While a barrier planned around the use of ADM's would measurably lessen the
cost of an effective barrier in terms of material, manpower, and time, we must
plan for conventional barriers because of the uncertainties associated with the
present ADM's. However, we believe that many of these uncertainties, both military
and political, could be overcome by the development of advanced munitions pos-
sessing the features previously indicated.

This covers the ground systems needed in direct support of the field army.
Lance, the replacement for Honest John and Sergeant, is in development,
and if fielded in sufficient quantity should provide a major improvement in our
capabilities. ‘

In a tactical nuclear war in Europe, SACEUR and his major subordinate
commanders will depend heavily upon tactical air for extended attack and inter-
diction—both to counter the longer-range nuclear threat facing them and to isolate
the battlefield through rear-area disruption and interdiction. Armed or strike
reconnaissance will be required to locate and destroy mobile or imprecisely located
nuclear targets, and to strike at direct supporting targets beyond the range or
capability of the ground commanders! organic delivery systems, '

We presently have a fairly wide range of air-delivered weapons and yields
available to accomplish the preplanned interdiction and scheduled strike programs,
but we lack highly-accurate, all-weather, air-delivered weapons, an essential re-
quirement for today and the future for closer support, for specific interdiction
targets, and for armed strike reconnaissance. Because of delivery CEP's associ-
ated with today's systems, it is necessary to program multiple or repetitive strikes
and higher yields in order to assure the desired degree of damage. We need to
develop highly accurate, all-weather systems which will permit the successful
nuclear attack of targets utilizing fewer weapons and lower yields, Limitation of
damage or damage control must be an important aspect of nuclear planning, since .
much of the area of tactical employment is NATO territory. To accomplish these
ends, several types of weapons are required.

We need an earth penetrator (see Figure 10) designed for both internal and
external carriage for delivery at subsonic or supersonic speeds, Such a system
should achieve a combat CEP of 100 feet or less, have a dial-a-yield capability,
and be capable of penetration to optimum depth for cratering based on yield. Such
a weapon would be very effective against land or underground point targets requiring
severe earth shock or cratering, such as bridges, missile silos, and runways. It
would also be very effective employed against targets near populous areas where
collateral effects must be minimized.

) We are also interested in penetrator offshoots, such as Bayonet (see Fig-
ure 11), which offer highiy accurate CEP's, With such a system we could attack
point targets currently suitable only for ADM's. In fact, an all-weather Bayonet
could be employed to agsist in denial operations, should an ADM barrier for some

reason not be completed.
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In order to reduce attrition rates of tactical aircraft employed against
heavily defended targets, there is a real need for all-weather stand-off weapons
(see Figure 12) sufficiently reliable to permit the probability of launch with an
escape capability, Such a system should have a range of greater than 40 nm after
release, should provide a dial-a-yield capability, and achieve a combat CEP of
100 feet or less. Even a modest reduction in attrition rates would provide large
dividends in the form of additional sorties. Further, it would reduce critical time
over target conflicts in the nuclear strike plan and reduce p1lot and aircraft ex-
posure to nuclear fallout, :
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Figure 12 RO ‘

On the naval side, we need an advanced surface missile system (see Figure 13) ‘
to update the capabilities of the fleet and replace the Terrier/Talos. This im-~
proved surface-to-air/surface missile system should have selectable yields up to
10 kt. It would be launched by surface units (destroyer or larger) agalnst naval
surface combatants, aircraft, and missiles. -

There is one final long-standing ACE requirement that I wish to mention: A
requirement for a European-based NATO missile system to counter the consequential
and modernizing Soviet IR/MRBM threat to the theater.

€

These factors have caused the emergence of a probable adverse asymmetry in
our overall NATO strategic nuclear posture vis-a-vis the Pact which poses a grave
threat to NATO Europe; i.e., a growing capability for the Soviets to exploit their
strategic nuclear parity—or even superiority—by " decoupling” their IR/ MRBM
forces from their intercontinental nuclear forces for use as a separate and viable
nuclear threat to ACE. We in NATO Europe have no comparable weapon system
physically located in Europe with which to counter this threat. Only our external.
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Polaris and Minuteman missiles, and a very few ‘obsolete V- ombers and SAC's
B-52's, can attack these Soviet IR/MRBM's, and their coverage “of this threat to
Western Europe is spotty, incomplete, and (in some instances) untimely.
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The Soviets obviously recognize the 1nab111ty of our European—based nuclear
systems to attack their IR/MRBM!'s, If the Soviets come to believe that they have
effectively matched the US at the ICBM/SLBM level, they may think that they can
use their IR/MRBM capability to threaten or strlke Western Europe, without a
genuine risk of response by US external forces. In the. face ‘of'such a threat, and
with no comparable or credible deterrent capability on our*—s1de, Western Europeans
are clearly exposed to and might succumb to IR/ MRBM blackmaﬂ We continue to
think it wise to develop and position in ACE a comparable or 1mproved weapon
system, capable of countering this Soviet MR/IRBM threat to. Western Europe, This
system should be, nominally, under the operational command"of SACEUR, though,
of course, subject to the President's release authority..” We think this is needed to
improve the credibility of our European commitment, ~ “This: system must convince
the Soviet planners and, equally important, our European Allles, that Russia will
not be a sanctuary in a nuclear attack on Western Europe—evenﬁl external US
forces are, for any reason, not invoked 1n a counterattac .

We see the characteristics of this system generally as:follows: it would be
carried by a highly mobile system, fully transportable, W1th missile ranges up to
2000 miles, The weapons yield would range from: 10 to 200 Kkt using multiple war-
heads. It would be launched from a transporter/ erector*veh:.cle containing its-own
command post directly responsive to directives from the ma;or commander, and
with an integrated arming system, dlrectly respo! 's:.ve
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‘ In summary, gentlemen, I have outlined the threat as I'see it, our capability
to respond to this threat, and our weapons requirements to increase the flexibility
of our response. Our nuclear commitment to NATO is clear and unequivocal and
has not changed since first enunciated in December: 1957, As you may recall, at

. - that time a communique of NATO heads of state established stocks of nuclear
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While our commitment to NATO has not 7changed,' weapons technology‘ has
changed—the Soviet nuclear posture has changed dramatically—and we must make
better use of our US technical capabilities to provide us with increased flexibility,
greater options, improved weapons capability, and better response potential. This
is not the "whole" of our job, of course, for we need better concepts, strategies, .
and control systems—but the starting po1nt T Want to emphas1ze to this audience is
the need for better, newer weapons. T e :

I am convinced that tactical nuclear opt1ons are meamngful only so long as the
United States is superior at each succeeding stage of possible escalation, that is,
no matter how the escalation goes, the US and NATO come out better than the
Soviets and the Pact. Our capabilities relative to the Pact's have declined so
steadily that any superiority beyond the battlefield is' extremely doubtful.

I firmly believe that the ACE nuclear program has played—and will contlnue
to play—a major, if not the dominant, role in tlie maintenance: of" relatlve peace in
Europe. Although it has involved a major expendlture 'of US resources for the past
20 years, it has been a significant, highly visible part of a credible US nuclear -
deterrent. Also, in my view, at least, this tactical nuclear program in US ACE
remains the single most unifying element in NATO. But our-ability to underwrite
the security of NATO Europe (or our own security,. for-that. matter) with our ex-
ternal nuclear forces and our aging tactical delivery capabilities is ‘rapidly di-
minishing (if not already inadequate) through obsolescence and 1ack of requlred
capability. e

" If we are to ensure that the Alliance remains Wable, and the US nuclear
deterrent remains credible, we must reverse ourapathy toward nuclear improve-
ments; we must launch a determined program in weapons developments and weapons
improvement to meet our present and future reqmrements. We cannot rest on the 4
laurels of 20 years of relative calm in NATO Europe' and We cannot “continue to NN
face today's or tomorrow’s tasks and threats with yesterday's capab111t1es. h T




Question and Answer Period

McDONALD (LRL): I was curious about your mobile missile system for
Europe. Of course that has come up, off and on,over the last 10 or 15 years, and
usually it gets short-circuited. How do you feel the Europeans would respond to the
installation of such a system? '

BURCHINAL: There are a couple of comments we might make. One, the
French are putting in a ballistic missile system, not mobile, but in hard silos.
Second, we should bring the Europeans face to face with the hard relationship that
exists today between strategic forces, recalling Mr. MacNamara's statement in
San Francisco two years ago, that strategic nuclear forces can be depended upon
to deter only their own employment and they don't go much beyond that—and that
their employment is, in fact, an incredible action and you can't build a credible
strategy on an incredible action. You point out, too, the real possibility of a de-
coupling of the IR/MRBM, which we always said we would underwrite with external
forces, and it doesn't take a mathematician to tell you that we aren't doing that
today. I think you would receive a reasonable degree of acceptance. In the past
when we were told it was politically not acceptable to NATO Europe, we were told
this in the context of our own people going to them and saying, ''You wouldn't want
a horrible weapon system like that deployed on your land, would you?' And they'd
say, ''No, no, of course we wouldn't." I think with a positive approach this could
be an acceptable system. Particularly attractive, I think, would be that part of the
proposal which puts it under SACEUR's operational command as a European system,
and takes the Soviet out of the sanctuary category as far as the European war is
concerned. I think that is essential.

McDONALD: I was curious to know if the implementation of that plan might
almost demand that the European nations desire or require-an antlballlstlc missile
system, since they are now more attractive targets than before.

BURCHINAL: Not necessarily. The worrisome things in the equations are
their asymmetries. If you have an asymmetry in, let's say, our external forces
SAC and Polaris and the Soviets' ICBM's and subs, and you have a total asymmetry
at the IR/MRBM level, and you have a substantial superiority in favor of the Soviets
at the tactical ballistic missile level and at the longer range rocket level, and then
a total superiority of US-NATO in the battlefield tube delivered type weapons, it's
these asymmetries that create instabilities and make the course of a possible con-
flict difficult to determine and reduces the decision makers to indecisiveness. What
I am looking for is a missile system that will counter and stand-down the Soviet
option to decouple and use his IR/MRBM. I want to work under that level of violence
in terms of military forces that NATO Europe builds to maintain its deterrent and
stability against the Pact forces; and we can do it below that level.

COTTER (SLA): Could you tell me what the attitude of the West Germans might
be to the ADM and in particular to preemplaced ADM's ?
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BURCHINAL: Yes, I think we may be able to get a betier answer to that in
another presentation. The Germans are not enthusiastic about the present ADM;
it is so constrained and limited that I don't blame them. I think they would be much
more likely to accept an effective ADM barrier plan, let's say, with the kind of ADM
that I talked about and most of which I think is moving into the design phase now. It
doesn't necessarily require preemplacement; it might require some preparation of
emplacement sites or holes, but not even that necessarily, because we can dig holes
pretty fast these days. The new ADM could be reserved for forward employment or
deployment during a period of some tension or some warning. At the present time,
as you may know, we can't even move the ADM's out of the rear areas without
specific guidance and approval from back home. So they are almost in an unusable
category at the present time. I know at the German military level we would get sub-
stantial acceptance of this ADM level employment and concept. It would have to
follow through on the FRG side that they also develop evacuation plans to move the
civilian population out of the barrier zones, though they may be heading for the rear
pretty fast anyhow.

LOWRY (RAC): Is ita military or a political consideration that requires a
mobhile rather than a hard, fixed ballistic missile, or a mix of both, to attack the
Soviet missiles?

BURCHINAL: Both.

ETHRIDGE (Aberdeen): You have described the large imbalance of forces.
Because of the time required to develop weapon systems this imbalance may become
even worse. Do you feel that this situation provides a very strong temptation for the
Soviets to consider invasion now or within the next few years?

BURCHINAL: No, not now nor for the next one or two years. I think that before
we see the Soviets venturing into the center, they will be more active on the flanks.
I think they are pretty afraid of the center today; the balance there is a very delicate
one. Depending on how that adventurism goes, we may well see an increased appetite
to begin to probe a bit in the central part of Europe. I might add that I am not very
encouraged about our ability to do much about that at the moment, either. Their
capability for operations far from their own homeland is growing; their presence in
the Mediterranean today is really impressive. I see that as a forerunner to their
branching out, creating peripheral issues, not directly confronting NATO, not di-
rectly confronting the US, but working through a proxy. Then, depending on how
that goes, they perhaps will develop a greater appetite. So I think we have time.

GIRARD (RAC): From the two graphs you showed us of ICBM and SL.BM trends,
I draw the conclusion that in effect the Soviets did not accept the offer of parity. If
this is true, then I, at least, understand a little better the current craze for some
kind of arms limitation agreement negotiated essentially this calendar year, or we
will be faced with very unpleasant alternatives for programming. Do you agree with
this, sir?

BURCHINAL: Totally.
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Maj, General Richard A, Yudkin
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THE CHANGING CONTEXT

The theme for my "'sermon'' here today is that there is always a changing
context with which we must contend, and for each generation of contenders, the
past looks attractively simple, the present unpleasantly difficult, and the future
dangerous or impossible, or even impossibly dangerous. Despite any inborn
hostility, man's evolution reflects adapting to contextual change. National evolution
is necessarily similarly conditioned.

My purpose today is to identify a context within which the use of tactical
nuclear weapons—or the kinds of operations usually associated with such weapons—
might become more obviously relevant to the environment within which we find our- |
selves, and therefore more demonstrably rational to decision makers at national
level.

To do this, I must—as I view the problem—start by saying that the power
relationships around which we constructed our concepts of strategic and tactical
nuclear operations are drastically changed from what they used to be. Thus, the
established understandings of these operations demand, as a minimum, review and
more likely—if we decide the terms continue to be useful—significant adjustment.

While I do not mean to call into question the framework which structures our
symposium, I am suggesting that we need to examine very carefully what we mean
bv "tactical" nuclear weapons and the continuing relevance of what we have under-
stood when we used this description. We might recall that "strategic" bombers
and ''tactical" fighters have effectively performed scemingly reversed roles in
South East Asia. Perhaps it is not or should not be restraints on hardware, target,
or geography which are given importance as criteria; perhaps constraint on ob-
jective is more properly the determinant. The very nature of nuclear weapons
necessarily gives their employment a strategic significance; this employment may
concurrently have tactical value.
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Hence, while I will talk most about nuclear weapons that fit within the category
we have called "tactical, " I suggest that in talking about them I must necessarily
give primary attention to a role and impact that are essentially strategic. Such
latitude of discussion seems essential, since such weapons may find important
applicability beyond the battlefield itself—in what I would term "selective nuclear
operations." By selective nuclear operations, I am referring, at this stage.very
generally, to operations of strategic value conducted at levels below all-out effort.
In this sense, selective can refer to targeting, mode of delivery, purpose, or
desired effects—in short, taking full advantage of every option technology affords
us. The important distinction here is that such operations are specifically con-
ceived of, developed, and carried out so as to achieve strategic, but limited,
objectives. The concept grows from an attempt to recognize that simple solutions
like total defeat and unconditional surrender may not be rational goals if the op-
ponent has a true assured destruction capability. That recognition makes it a matter
of utmost concern to find ways of fighting which exhibit a better trade-off between the
degree of influence upon the enemy and the degree of risk involved in exerting that
influence. '

I must emphasize that the concept of selective nuclear operations is not in-
tended as a replacement for other nuclear options, but rather as a complement to
them. Considering our nuclear capabilities in terms of strategy options—or broad
mission and employment categories—it has been the practice in recent years to
identify three main options. These are Assured Destruction, Damage Limitation
and Theater Operations. I regard "selective nuclear operations' as a fourth major
strategic option which sits well alongside these other three employment groupings.
It will be apparent from my subsequent remarks that I do not regard these groupings
as mutually exclusive. Rather they are overlapping and.ought to be mutually sup-
portive; certainly the last two of the four options must include an important portion
of what we have called tactical. With these basic characteristics of selective
nuclear operations in mind, we can examine the case for the relevance of this
strategy option to the realities of the present international environment.

In order to delineate the need for a distinect alternative which has developed in
response to the political and military realities of the postwar world, I would like to
trace the development of our strategic policy through the postwar years.

A major factor in the determination of postwar strategic postures was the
growing desire to limit the Communist threat geographically, Known popularly as
the "'policy of containment, " this concept fit nobly into the traditional American
mold for defensive, nonaggressive strategy. Armed with a nuclear monopoly that
was to be surprisingly short-lived, American planners revolutionized strategy by
finding an effective defensive role for a weapon which seemingly was made ex-
pressly for the offensive strategist., If you will permit such a simplification, nuclear
deterrence was thus born of status quo goals and moral preferences.

The "ultimate weapon'' has served well in this essentially defensive role; yet,
it has paradoxically produced needs for complementary strategies of a quite differ-
ent nature, The conflict in Korea was but one indication that the extreme character
of massive retaliation might prove incompatible with the often-undefined "line' of
containment, Although the line remains relatively well defined in Europe, its nature
and location have proven less obvious in the Middle East, Southern Asia, and the
Caribbean. The threat of Communist aspirations has taken on the more subtle
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expressions of ideological and political expansion. The contemporary deterioration
of the monolithic nature once a characteristic of the "Communist Bloc" is bound to
produce future changes in our own policies. Political independence and economic
development have joined forces to produce nationalistic complexities within a
political world once simply and accurately described as "bipolar.' Strategic ad-
vantages once enjoyed by the US have been modified, if not overcome, by Soviet
advances, while years of effort dedicated to achieving some system of nuclear arms
control continue to be frustrated by understandable preoccupations based on national
security interests, These realities are complicating and will continue to complicate
the effort to construct meaningful military policies and capabilities while they make
it more urgent but more difficult to find ways to bring the great dangers of the
nuclear era under some- form of workable control.

The 1960's saw one obvious effort aimed at overcoming the strategic short-
comings of overdependence on massive retaliation. The doctrine of "flexible
response'’ has attempted to provide a nonnuclear answer to major aggression. In
practice, however, it has yielded some other, perhaps unforeseen, results.
"Flexible response' has come to mean almost exclusively ''conventional response. '
Merely by having the obvious intent and capabilities to meet all less~than-ultimate
threats in a conventional manner, we have isolated our nuclear capability at the top
of the conflict spectrum, and it has lost much of its applicability to anything less
than total effort. Simply categorizing some of it as "tactical" does not seem
meaningful, In other words, flexibility has been equated or limited to conventional
action to an extent that ultimately inhibits flexibility.

This seemingly counterproductive outcome has been accompanied—even
accelerated—by developments in the military force relationships between the US and
the Soviet Union; here the most salient fact is the changed strategic nuclear balance.
Both the US and the USSR now possess secure second strike or Assured Destruction
capabilities. The Soviet leaders are fully aware of this condition which they have
sought so hard to achieve. They are likely to have drawn a fundamental inference
from the changed strategic relationship: that the United States might thus be
deterred from escalating to high intensity nuclear war in response to a Soviet non-
nuclear attack or limited nuclear attack,

We ought also to ask how the Soviets might view the impact of the changed
strategic balance on our allies, especially in the critical European theater. The
member nations of NATO—ourselves included—have been unwilling to maintain
sufficient nonnuclear forces to insure the defeat of an all-out conventional attack by
the Warsaw Pact. Hence the threat of deliberate nuclear escalation plays a key
role in NATO strategy. We have been at some pains over the years to make sure
that the Russians were aware that, should a conventional defense prove inadequate,
NATO could reasonably choose to turn to nuclear weapons.

But what made a NATO nuclear response reasonable was that it was backed by
the strategic nuclear forces of the United States. In the face of that US deterrent,
the Soviet Union was unlikely to respond to a NATO nuclear initiative in a way that
would result in the nuclear devastation of Western Europe, A large scale Soviet
nuclear attack on Europe, according to US declaratory policy, could bring full US
nuclear retaliation directly against the Soviet homeland. But in today's context, a
full retaliatory assault would pose a high risk of the consequent destruction of the
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United States. In other words, in a decision that never really could be made in
advance, in a decision seriously conditioned by the moment, the US may think twice
about making a full SIOP response to even a serious Soviet move in Europe. The .
FEuropeans sense this; so do the Russians, This leaves the NATO nuclear option, as
it is structured today, with a less certain foundation and hence with inevitably re-
duced credibility in Soviet eyes. '

The Soviet assessment of the situation, in sum, could be that not only is
there reduced probability of massive US retaliation to less-than-all-out aggression,
but that there is also a lessened likelihood of a deliberate nuclear escalation on the
part of NATO. The Soviet conclusion then might be that, while there remain obvious
and extremely great risks to any military aggression against NATO or other areas,
those risks are substantially less than they have been in the past,

I want fo be very clear that I am not suggesting that the changed strategic
relationship and the presumably changed Soviet assessment of risks mean that
Soviet leaders are now more likely to initiate aggression or have a greater incentive
to do so. We are all aware that there are a number of influences which affect Soviet
behavior, and taken all together it would appear that the USSR has little to gain and
a great deal to lose from rocking the boat to this extreme. However, deterrence is
a structure that should be designed to hold up not only on a fair summer day but in
rough weather as well., No one can forecast with certainty what the future may hold
in the way of incentives for Soviet action or in the way of Russian perceptions of
threats against which the USSR might wish to intervene. We have recently been
reminded of that basic uncertainty by the events of 1968 in Czechoslovakia, the
Brezhnev doctrine, the assertion of a right to intervene in West Germany.

If we shift our attention to other areas—to the Far East, for example—we can
find that there too the changed strategic balance implies important shifts in the de-
terrence equation. It seems clear that over the next few years some modification of
our forward defense strategy in the Asian Pacific area is inevitable, With the likely
adjustment of forward deployed US combat elements and some shifting of defense
responsibility in forward areas to national or regional security forces, the deterrent
and backup role of US forces will take on new significance. Although our strategic
forces can continue to deter direct attacks on the US, in Asia as in Europe the nature
of this deterrent becomes uncertain as Soviet and Chinese Communist nuclear forces
improve and increase, It is probably apparent to the USSR, to Communist China, to
Japan, Australia, other allies, and to neutral states, as well, that we-would enter
into an all-out nuclear war only as a last resort when the most vital American
interests were threatened. Therefore, against the backdrop of our more massive
strategic response options, forces designed for application to theater problems of
deterrence or war fighting must have a range of nonnuc¢lear and nuclear capab111t1es
to include a capacity for selective nuclear operations.

Moreover, in the future, US national authority may wish to have the option to
decouple theater threats from intercontinental threats—and this may apply, of course,
to Europe as well as other theaters. This would seem to require forces capable of
significant nuclear response but whose use clearly signals the intent to hold objectives
limited. Given the growing independence of regions such as Western Europe and of a
state like Japan, it is conceivable that our allies themselves may desire some form
of decoupling, although their reasons and ours may be anything but identical,




These evolving problems, both political and military, illustrate to some extent
the pressures for change, the need to rethink our strategic alternatives, For while
Assured Destruction remains the cornerstone of national military strategy, it is not,
nor can it be, the entire structure. Because our nuclear retaliatory capability in the
past has deterred a far broader range of opponent actions than we can now be sure it
will, there is a tendency to persist in attributing to Assured Destruction a far wider
deterrent role than it can in fact perform. If we accept that mutual Assured De-
struction abilities tend to counterbalance one another in the overall deterrence
equation, we must then recognize other possibilities, options, and forces which
must be dealt with, In an environment approaching mutual deterrence at the ultimate
level there may be more risk-taking and greater instability at a number of lower
levels. But it is precisely the military component of deterrence to these lesg-than-
all-out threats, and the means to deal with them, which has not been adequately de~
veloped. To retain control in such an environment requires concepts—and forces—
that go beyond earlier views of deterrence. It will require a superiority in exploit-
able, politically relevant, usable military power. It will require military force that
can be credibly threatened because it can be credibly committed to action. In a
sense it requires capabilities such that the National Authority can judge that the risks
of the nuclear action would be less than those of the various military and nonmilitary
alternatives.

My remarks thus far have been focused upon an examination of the needs to
which our nuclear strategy must respond and upon the role within that larger frame-
work of a proposed new nuclear option. I should now go one step further and ask the
questions: '"How must such an option be constructed, and in what ways should the
strategy be adjusted if we are to satisfy those needs?" Let me outline the criteria
which I think must be met. To begin with we must recognize that ""selective nuclear
operations’ refer to methods of nuclear employment designed to influence the enemy
to terminate the conflict on favorable terms before the conflict reaches the most
destructive levels. Such operations should offer some prospect that they will de-
crease rather than increase the risk that the conflict will expand to high intensity
nuclear war. They must offer the National Authority opportunity for tight control
over the conflict and especially limit the possibilities for uncontrolled escalation,

A second requirement of the nuclear options which we devise is that they be
able to achieve their intended effect against an opponent who will retain significant
residual military power. In one sense it is just this condition which makes selective
nuclear operations a feasible option—the fact that the opponent possesses relatively
invulnerable second-strike forces eliminates the case for preemption by him.

For such options to appear reasonable to the National Command Authority, they
must promise more than a competition in resolve by way of a war of nuclear attrition
or than a simple matching of attacks without strategic purpose, -

The effectiveness of selective nuclear operations as an element of US deterrence
depends ultimately on Soviet belief in our capability to maintain a relative advantage
in an escalatory war of attrition, Should any exchange of limited nuclear attacks
occur, the effectiveness of US forces in achieving their missions and the failure of
Soviet forces to do so would be the most convincing deterrent to any further such
attacks by the USSR. Foreknowledge on the part of Soviet leaders of the qualitative
superiority of US forces in selective nuclear operations would be likely to deter the
USSR from initiating a limited attack competition,




Finally, these operations must imply or embody a reasonable and believable
strategy or ''theory of victory' which explains what the opponent can be expected to
do and why, and also provides verifiable checkpoints for confirming whether the.
strategy is working as expected.

These criteria suggest that an essential characteristic of selective nuclear
options is that they couple persuasive military actions to political objectives. They
would be paced as much by diplomatic and political events as by military consider-
ations—their effectiveness being related to roles of allies, international and domestic
opinion, and national objectives., These operations would require the coordination of
military plans and action with political and diplomatic effort to achieve a set of ob-
jectives far broader than strictly military ones: These coordinated activities seek
to reduce the opponent's perceived national interest in the crisis versus the risks
and possible losses; at the same time they increase his awareness of the depth of
US interest and commitment to employ effective force; they seek to gain domestic
and international support for US action and develop such pressures against the
opponent; they seek to insure for the United States and deny to the opponent critical
military support from other nations; they emphasize to the opponent that he is
vulnerable to our operations and that continuing hostilities will be increasingly to
his disadvantage; and they communicate to the opponent what we desire him to do
while signalling both the intent to limit actions and the readiness to terminate on
reasonable terms.

To achieve these objectives implies, on the military side, the discriminate
and controlled application of force to communicate demands and intentions clearly
and to achieve precisely specified effects—effects reflecting and supporting the
objectives of the National Authority. This means the development of a range of
forces and weapons usable for controlled, selective, and discriminating nuclear
attacks to demonstrate both resolve and the ability to coerce without pressuring
the adversary to launch massive attacks. Compared especially with forces for the
Assured Destruction mission, the functional orientation of forces for selective
nuclear operations would require significant design differences. Mobility, pene-
tration effectiveness, delivery precision, yield, and limitation on collateral damage
are examples of areas in which sharp differences would be discerned.

These considerations suggest that the success of such operations in terms of
achievement of their essentially political objectives would be in large part dependent
on the availability of what we might call focused-effect nuclear weapons. They re-
quire delivery systems providing extreme precision and reliability in target identi-
fication as well as delivery accuracy. Closely associated is the need for near-
certain target kill probabilities with minimal required sorties.

Some of the aspects of developing a selective nliclear option have been ex-
amined in a study effort bearing the name NU-OPTS and conducted within Air Force
headquarters with extensive assistance from our major field commands and the
RAND Corporation., The first part of the study, completed early in 1968, was con-
cerned with the impact of limitéd nuclear operations on the residual capacity for
performing the Assured Destruction mission., In the second phase of the study just
recently completed, the objective was to determine whether it was indeed feasible
within certain rather stringent limits on collateral damage and political and military
sensitivity of targets attacked to achieve precisely specified objectives with limited
numbers of attackers. The study systematically examined an arbitrary selection
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of representative targets, attacked with a range of up to 75 weapons with the focus
on technical or purely military feasibility of target destruction. The finding was
that such operations are feasible; in other words, that we could attack point "X" in
the Soviet Union, for instance, without causing collateral damage or involving US
losses beyond the bounds set for the problem. Another part of the most recent
NU-OPTS study examined the political problems and requirements, and I will com-
ment on those a bit later. So far we have only made a start on the problem but we
have established to-our satisfaction two crucial points which make it possible to go’
on—that with forces now on hand or planned for the next three years, selective
nuclear operations would be operationally feasible and that within levels foreseen
they could be conducted without jeopardizing the US Assured Destruction capability.
We need a greater effort to determine what the most suitable sets of targets would
be for such operations and if necessary to design weapons tailored to such targets.

We may also conclude that the delivery systems and the nature of the operations
and the weapons would have to be uniquely and rather obviously discriminable by the
enemy from those used for Assured Destruction or all-out counterforce attacks.

Guidance systems, command and control, highly accurate and reliable intelli-
gence, flexible and timely planning and decision~making, and penetration against
" undamaged defenses are some of the other areas which obviously present great
problems.

Finally, I want to underscore this point: The selective nuclear operations I
have discussed would not be intended as a substitute for existing battlefield nuclear
capability. Instead, selective nuclear operations provide a necessary back-up to
lower level escalatory options, and to their effectiveness as deterrents. They
could provide a possible alternative to battlefield engagement.

My remarks so far today have been directed toward considerations which
might make some types of nuclear employment relevant in the military context of a
particular crisis. But we all recognize that the ultimate test of the relevancy of
a nuclear option lies in its acceptability to the President. Such acceptability in
turn depends upon more than the criterion of military relevance. The President
must be sensitive and responsive as well to political, moral, economic, and other
considerations and pressures which may be associated with any nuclear employment
decision. It seems clear that among such pressures the impact of attitudes and
opinion—and questions of domestic and foreign support—will have an important
influence on Presidential decision-making.

It seems equally evident that the relationship between opinion and political
decision-making is extremely complex, and its precise nature is unpredictable and
ig likely to vary according to the nature of the crisis situation. But if military men
have a responsibility to present the President relevant and therefore reasonable
alternatives, it seems necessary to have some feeling for the nature of the problem
he confronts, '

Consider, for example, both the complexity and importance of problems
involving the attitudes of allies toward our use of nuclear weapons in different
contingencies. Let me raise just a few questions that point to some of the most
obvious issuesg in this regard. In the context of combined defense, as in NATO for
example, is consensual agreement among allies regarding the necessity of nuclear
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employment an absolute requirement for our considering such employment? What
would be the political effects of employment without consensual, or even unanimous,
agreement? Would such effects be more harmful than the threat we are seeking to
neutralize? What are the effects upon allies of unilateral employment? Do we care
about such effects, and in this context, do we really care about allies? These are
the kind of provocative issues which must be faced up to in considering nuclear
alternatives,

The President, as an elected officer, is likely to be especially attuned to US
domestic opinion., Particularly if success in a prospective conflict will call for great
sacrifice or long endurance by the nation, the President is likely to give very careful
attention to public attitudes, to avoid actions which conflict strongly with public ex-
pectations, and to attempt in all his moves—including military ones—to build public

support,

. How might we view the impact of US public opinion in a situation involving
nuclear issues ? The impact of opinion is likely to be greatest in a slowly building
crisis, and probably of least immediate influence when a conflict arises abruptly
and is swiftly terminated,

In this respect we must recognize the crucial role of adequate defenses in any
limited nuclear war, or in any nuclear crisis. The presence or absence of such
defenses could well be the key variable both in mobilizing public support and in
sustaining the resolve of the decision-maker,

What attitudes characterize US public opinion toward nuclear issues? The
first thing to be noted is that public opinion perceives—in fact public opinion has been
conditioned to percelve—a nuclear act as a qualitative change in the level of hostili-
ties, a change involving the highest degree of international political significance, A
closely related attitude is that any nuclear use is somehow automatically linked to an
all-out thermonuclear holocaust. The second attitude is, in great part, the result
of a national security policy of near-exclusive emphasis on Assured Destruction,
This declared strategy has suggested to many a high probability that any nuclear use
would produce consequences compared with which almost any condition would be
preferable, Let me say that I find it difficult to make a serious or convincing argu-
ment against that view, within the contextual limits of that strategy. As I mentioned
earlier today, what I feel is required as an alternative is a strategy—and supporting
capabilities—which offers something more positive and which at least offers a
plausible possibility of excluding holocaust, or anything close to it, as a risk attend-
ant on effective action. Such improvements are essential if the credibility and hence
the effectiveness of deterrence is to be sustained.

To recapitulate briefly then, US nuclear strategy since WW II has attempted to
structure a defensive and retaliatory-deterrent posture which conforms very closely
to the public conception of the immediate leap from. first use to holocaust., And I
think it is clear that this strategy has proven successful up to now. In Europe, for
example, it was presumably the awareness that local aggression carried with it the
risk of initiating a chain of reactions leading eventually to. wholly unacceptable
damage that at least in part deterred the Soviet Union from launching such aggression.
I believe it is still obviously to the advantage of the United States to preserve the
notion that there is no assured discontinuity between least and greatest nuclear em-
ployment, : :
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However, in an environment of mutual Assured Destruction, the risk or threat
of holocaust is no longer enough, by itself, for deterrence. Other more relevant and
more credible threats are required for deterrence, and they must be supported by
usable and relevant capabilities, Consequently, while the Assured Destruction
option must be maintained at all costs, it cannot be viewed as a panacea, deterring
(and usable in) all lesser intensity situations, Should circumstances propel the US
and USSR into a low intensity nuclear war, or should US national interests be
threatened to the extent that nuclear force is required to renormalize the situation,
National Command Authorities may prefer to exercise restraint in the use of weapons,
limit target categories of attack, and discourage further escalation to higher value
targets., Such controlled and deliberate operations can provide an additional option
short of fullscale nuclear attack and can make more politically credible our inter-
national commitments which are not directly related to our national survival,

A question which relates in part to the subject of opinion has to do with the
stability of deterrence once any nuclear weapons use had occurred, It has been
suggested that pressures for or against the use of the Assured Destruction forces
will intensify greatly once a nuclear conflict has begun. It is implied that, however
stable the structural relationships between the opposing strategic forces, this
stability may somehow be overwhelmed by emotional reactions of leaders or by the
demands of public opinion. I think this is unlikely to be the case although obviously
no one can offer answers on this matter with any feeling of certainty. The pressures
against the launching of the Assured Destruction force will not change following the
use of a nuclear weapon because that opposition pressure is already at its ceiling,
already fully generated. On the other hand, I would agree that pressures in favor of
executing the Assured Destruction capability would become more vocal and more
strongly heard after the outbreak of a nuclear conflict. Those pressures for use,
however, will not reach the same magnitude as the pressures against—which include
not only emotions but hard calculations of self-interest. And I believe this resistance
to the launching of Assured Destruction will hold up on both sides, in the USSR as
well as the US.

Thus at the highest levels we can anticipate that a relative stability of deterrence
can be maintained, a stability which can be of an enduring nature. It is a stability
which does two things: It makes a concept for selective nuclear operations feasible;
and at the same time it requires such an option if we are to deal effectively with
likely threats,

Within Air Force headquarters the NU-OPTS study effort has examined some
aspects of the problem. While its conclusions are both partial and tentative, one
conclusion strikes home with great force: Limited nuclear war is a possibility
inherent in the logic of the nuclear environment., Our strategic posture at present
appears to be deficient with regard to options appropriate to such warfare, At the
same time there appears to be no convincing analytical argument which demonstrates,
on political-strategic grounds, that not having such options, sustained by requisite
preplanning, is better than having them. ‘

I would like to conclude my comments with a brief summary, in an attempt to
refocus and correlate some of the points which we have covered.
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At the outset I noted that our current strategic nuclear posture has been the
result of an evolutionary process in which perceived threats, public opinion, and
defense policy in general have all played central parts. The political and power
realities of the earlier postwar years gave such posture real meaning, applicability,
and effectiveness, as evidenced by over twenty years of successful deterrence,
However, recent changes in the world situation, in the superpower sirategic balance,
and in our own priorities have combined to weaken the military component of our
deterrent posture. The tremendous power we can generate is' compromised by its
reduced credibility at lower-than-ultimate levels of conflict. The opportunities
that such inflexibility might offer Soviet planners. are alarming,

It seems clear that if the changing international context has narrowed the
relevance of Assured Destruction to the point at which other kinds of warfighting take
on increased significance, then it becomes our duty to develop the operations and
hardware to cope with such changes. My comments today have been directed towards
showing that precisely such a challenge exists today. The wide range of conflict
possibilities that presently exists between the levels of battlefield nuclear exchange
and full SIOP warfare suggests two things to me: first, a requirement for strategy
options designed to deal with such possibilities; and second, a requirement for the
forces and types of weapons to make such options a reality. This second point
seems worth reemphasis in light of the orientation of this symposium: Work in the
development of tactical nuclear weapons is likely to bear the greatest future signifi-
cance through its contribution to the range of alternatives within the conflict limits
I have just described—that is, in terms of its contrlbutlon to a strategy option of
selective nuclear operatlons - :

I would like to close by seeking the support of a somewhat familiar authority, -
the British strategist, Liddell-Hart. Analyzing the fall of France in 1940, he con-
cluded that, "... the defeat of France started from a failure of military doctrine to
keep pace with changing conditions.. It was due, above all, to obsolete habits of
thought and the perpetuation of the slow-motion methods of WW I. " The message
strikes home for me with great impact. In our era of unprecedented risk, the
modern equivalent of the much precedented error of be1ng 'one war- behmd" becomes
an unacceptable alternative, -
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Question and Answer Period

WALSKE (DOD): I am under the impression that the President does have
some options of the type that you were describing. I wouldn't say they are up to what
they might be, but if it were appropriate to put 75 weapons in some theater that could
be reached by an aircraft carrier, that option would be there, for example. The
Air Force can do other things. I wondered what specifically in the way of hardware
or delivery systems you had in mind that need to be added in order to have the capa-
bility or the option that you envision?

YUDKIN: In the two phases of the NU-OPTS study, we concluded that the
capability did exist today to accomplish certain ranges of activity with weapons now
available. But it also became apparent to us that there were areas of qualitative
improvements, and I stress qualitative improvement in particular. I am not pre-
pared today, beyond the general descriptions that I offered, to specify the new
recommendations we are going to submit for forces or weapons. Those are still
under study. As a matter of fact, we briefed the Secretary of the Air Force on part
of this study as recently as last week, We are not yet in a position to forward
recommendations with specific proposals for change in force posture, specific
proposals for design, and change in characteristics of weapons. I might add that
part of our proposal in the briefing of the Secretary the other day, was to launch
NU-OPTS 3, which is a further development of NU-OPTS 1 and 2; this represents
an effort to achieve even greater definition in areas leading to the kind of action
that you are understandably interested in. We do need to do more work, particularly
to define and refine in the context of posture and capability, and not in respect to
concept. There doesn't seem to be much argument in that area at the present time,

THURSTON (LASL): It seems to me that the whole basis of tactical weapons serving
as deterrent is relying upon the adversary to be a reasonable chap and not to escalate
any further, I recall that the military leaders of another nation, Japan, counted on
the United States to be reasonable in peace by mid 1942; however, we weren't reason-
able, in their view, and things turned out differently. What options do we have if our
adversaries are not reasonable ?

YUDKIN: I don't know that I can really answer that. I guess we are counting
on our being considerably more perceptive than the individuals you cite, who made
mistakes, I realize that is open to a certain amount of challenge too, because we
haven't always been perceptive. Undoubtedly we won't always be, but certainly this
is an area in which the best judgment we have is going to be applied, the most intense
study, the most careful consideration, This is not an area in which rash moves are
going to be undertaken. What the options are in case the enemy turns out o be
irrational, I suppose is another area for further excursions. I can't answer you
effectively today.
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THE NATO NUCLEAR PLANNING GROUP
AND THE TACTICAL USE OF NUCLEAR WEAPONS

My intention this afternoon is to review the political activities in NATO
relative to the tactical use of nuclear weapons, and to pass on some thoughts in
this regard based on two years of close association with NATO's nuclear activities.
During this period I was dealing predominantly with the views and ideas of NATO
member countries, and also with those of the NATO Military Authorities. I had
a close working relationship with Europeans, many of whom spend much of their
time on these nuclear problems. It is with this background of experience that I
am making my comments which, however, are frequently personal ones—a point
which I want to emphasize since a number of the issues are controversial. I want
to stress the political, as opposed to the military, aspect of the problem, though
the two are so closely associated and complementary that it is probably meaning-
less in any general discussion to concentrate totally on one to the exclusion of the
other.

I should like to commence by describing briefly the organization and activity
of the Nuclear Planning Group or the NPG. This is the principal political organi-
zation within NATO commissioned to deal with nuclear matters. Then I want to

. turn to our major topic, namely, the tactical use of nuclear weapons, and discuss

the development of this subject within the NPG.

So let me talk a bit about the formation, structure, and activities of the
Nuclear Planning Group. At the outset I think I should point out that the NPG was
established to meet a fundamental requirement that results directly from the
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special nature of nuclear weapons and their treatment in the North Atlantic
Alliance. You will appreciate this if you recall that our European allies have
placed their defense by nuclear weapons, and thus their security, almost entirely
in the hands of the President of the United States. The European Governments have
thus delegated essential parts of their responsibility for the security of their
nations, and herce a most vital component of their national sovereignty, to another
government—a serious step indeed. Out of this delegation to the President of the
United States resulted quite naturally the increasing desire on the part of the
European countries to be associated with, and have a say in, nuclear planning upon
which their national survival may well depend. .

As far as the description of the NPG is concerned, I think I need only say
that it is a group composed of Defense Ministers representing seven member
countries. Four of the members—Germany, Italy, United Kingdom, and United
States—are permanent. The remaining three seats rotate among the other
members of this 15-country Alliance who wish to participate.

These Defense Ministers meet roughly every six months to discuss a wide
variety of nuclear matters under the chairmanship of the Secretary General. The .
Ministers are supported by a staff in their capitals and by their Ambassadors with
their staffs at NATO Headquarters in Brussels. The Group may discuss any topic
having to do with nuclear weapons; even in the area of weapon design the Nuclear
Planning Group Charter invites suggestions for improving our stockpile. Topics
of interest are worked on by the entire group, under the discussion leadership of
one, or sometimes two, of the Ministers who will give it particular attention.

The obvious objective of the NPG is to address such topics as strategic and
tactical use of nuclear weapons, the consultative process that occurs prior to their
release, and methods for increasing the role of nonnuclear powers in nuclear
planning. However, in my opinion a major success of the Nuclear Planning Group
has been the education of its members. There are now centers (admittedly often
small) in the NATO capitals and in Brussels which have at least a speaking
acquaintance with the subject of nuclear weapons as they would be used in the
defense of the Alliance. The importance of this educated block of people is obvious
when one comes to grips with the complicated problems with which this nuclear
field abounds. Because political control is essential in any use of nuclear weapons,
it is also important for the political decision-makers to be educated to a point
where they can effectively exercise their political responsibilities. Finally, the
education of the political decision-makers is assuming an expanding importance in
regard to such essential political issues as the Non Proliferation Treaty and
Strategic Arms Limitation Talks.

Now for the remainder of my time I should like to explore what the Nuclear
Planning Group has done vis-a-vis the problem of tactical use of nuclear weapons.
In order to do this with any perspective, it is necessary to talk a bit about NATO
strategy and the threat posed by the Warsaw Pact..

First, let me talk about NATO strategy. Prior to the end of 1967, this
strategy might be considered as one of "'massive retaliation"; in December of that
year, documents were adopted by the Ministers describing a new strategy of "flex-
ibility in response.' Although the documents which spell out these two strategies
allow wide latitude of interpretation—particularly the one on flexible response—




the differences are dramatic. With regard to the tactical use of nuclear weapons,
it is fair to say that the old strategy of massive retaliation recognized no tactical
use before the ''strategic exchange, " that is to say before the United States had
released its strategic force. Under the new strategy of flexibility in response,
tactical use before the strategic exchange was stressed as a very likely option.

From this follows an important consequence: according to the old strategy
one could be reasonably indifferent to the collateral damage in the light of the
chaos produced by the all-out nuclear exchange. However, with the new strategy,
the situation is quite different. Release of nuclear weapons for use in situations
less than general nuclear war could be highly contingent upon the collateral effects
produced.

There are many other aspects of the new strategy that are worthy of note:
for example, it is important for NATO to have the capability of meeting a con-
ventional attack by a conventional defense. In my opinion, however, this does not
imply that all forces have to be deployed conventionally. Further, the new strategy
states that it is important to be able to escalate the war deliberately, having at -
one's disposal a wide selection of options which permit the aggression to be met
and contained close to the border and at the lowest required level of escalation.

Along with the evolution in strategy, we also have a comparable change in the
threat posed to NATO Europe by the Warsaw Pact. In particular, the Warsaw Pact
has developed a tactical nuclear capability comparable to our own in strength, but
of curiously different structure.

Most important is a comparison of the relative conventional force capabilities
of NATO versus the Pact., With some exceptions, most would agree that this bal-
ance is significantly in the favor of the Warsaw Pact—though it is quite difficult to
make a meaningful comparison. Further, the prospects for the future could lead
to an even more dismal picture.

As a consequence of these changes in strategy and threat, one would naturally
expect changes in the way we carry out our military task. Indeed, particularly in
the light of the specific points I have just discussed, one would expect at least a
major investigation of the tactical use of nuclear weapons on the battlefield.
SACEUR has given assurance of the existence of plans and procedures consistent
with the requirements of the new strategy. However, to my knowledge, these plans
have never been exposed to the political authorities from whom the release of the
nuclear weapons will have to come, and I see a real danger in that the NATO
Military Authorities and the political authorities do not see eye to eye in this
respect. In practice, it appears to me that heavy emphasis is being given to the
conventional battlefield posture and that tactical nuclear warfare is relegated to a
secondary and somewhat nebulous role.

It is difficult to quantify this suspected preference for conventional defense
and the de-emphasis of the tactical use of nuclear weapons. Certainly, it is
rooted in the firebreak philosophy and the associated concern over the escalation
of any nuclear war no matter how constrained or limited. It also stems from the
conviction (documented in the new strategy) that the most probable conflict with
the Warsaw Pact will involve conventional forces engaged on a limited front.
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The conventional preference has also been promoted by a concern over the
use of relatively high-yield weapons on the battlefield. Unfortunately, the devas-
tating consequences of such use receive wide advertisement by certain delegations
and by such organizations as the United Nations and the Western European Union.
As a consequence, in the minds of most Europeans there is no significant difference,
as far as destruction of substantial parts of NATO Europe is concerned, between
the effects produced by general tactical use on the battlefield and all-out strategic
war.

. This orientation toward conventional force is also motivated by the concern
on the part of the United States that if one emphasizes the widespread dependence
upon the use of tactical nuclear weapons, the Europeans may react by reducing =
their conventional forces. This may be so, but the converse may also be true.

It may just be possible that some Europeans may look upon a well considered
defense based upon the tactical use of nuclear weapons as the meaningful solution
to the problem and be more willing to contribute their fair share.’

Now a final point: A conventional initial posture might be acceptable if all
NATO forces were well trained to fight a tactical nuclear war and were able to
rapidly deploy to a nuclear configuration. If they do not have this ability, and I
would suggest that they might not, we are faced with possibly violating a funda-
mental military rule—namely we are basing a military posture upon our expecta-

" tions of what the enemy might do, not upon what he is capable of doing. Moreover,
I would also question that the NATO Military Authorities, just like the political A
authorities, have any clear concept of how a tactical nuclear war would be fought,
despite the fact that we all know that we have been making plans for 20 years.

What I have just described to you is background to support a description of
the efforts of the Nuclear Planning Group on the problem of tactical use. ILet me
develop this subject chronologically. The first discussion really predates. the
Nuclear Planning Group to its formative period in 19686. A number of papers were
presented at that time.

Subsequently in April 1967 at the first meeting of the Nuclear Planning Group
in Washington, the Ministers stressed the need to develop a concept for the use of
theater nuclear weapons. At that time, however, it was recognized that work on
this commission should await the outcome of studies on the tactical use of nuclear
weapons in various contingencies. A number of these studies were completed over
the next year. The results, in my opinion, were meagre in analysis though rich
in supposition, although a SHAPE study of the use of ADM's in Turkey showed
great promise for a special problem. General Cowan will discuss this work in
some depth, so I will not say more on this subject. Among other things, all of
this work indicated that a satisfactory resolution—or even significant contribution
—to any of these problems regarding the use of nuclear weapons was most difficult
to achieve. However, on the basis of what had been done it was decided to proceed
on specific studies leading to the development of political guidelines to the military
on the initial phase of the tactical use of nuclear weapons.

Before we discuss this specific study, to which I'will hereafter refer by the
term "guidelines, "' may I first say a few words about an alternative approach pro-
posed by the United States. They were keen on setting up further studies leading




to the development of a broad concept from which, as it evolved, would be derived
specific guidelines to the military. This United States proposal included studies in
depth on many of the fundamental aspects of the problem: target acquisition,
command and control, release procedures, etc. In my opinion, it was unfortunate
that this proposal was rejected by the Nuclear Planning Group for reasons which I
don't think are interesting to you. At least it might have been carried along in
parallel with the guidelines study. '

To get on with the guidelines study, it was decided a year ago last April that
Italy, United Kingdom, United States, and Germany should carry out four prelim-
inary studies. Let me say a few words about these studies, all of which, you may
bear in mind, were dealing with the initial use of nuclear weapons.

The Italians put forward a paper on atomic demolition munitions. This
Italian paper is still incomplete and though some of its views have been incorpo-
rated into the guidelines paper that was written subsequently, considerable work
remains to be done. I might add that studies on the ADM problem throughout
Allied Command Europe are continuing. This is the only weapon system that has
received detailed attention by the NPG, and for various reasons it will probably
receive much more.

The British submitted a paper on the use of nuclear weapons at sea. This is
an important topic though somewhat peripheral to the main thrust of the effort;
however, it brought up, among other things, a controversial point, namely, ''pre-
conditioned release, " which is understood to mean delegation in time of crisis of
authority to use nuclear weapons if certain predetermined conditions are fulfilled.
Since time is of critical importance for the use of ADM's, similar release arrange-
ments have been proposed for them. Obviously, this issue will come up again in
any consideration of the tactical use of nuclear weapons on the battlefield where
time is of the essence.

The United States submitted a paper on demonstrative use, which discusses
the pros and cons of the initial use of one or a few nuclear weapons with the intention
of showing political resolve.

The German paper was entitled "Selective Use of Nuclear Weapons Against
Battlefield Targets in a Limited Conflict. " It had the most direct application to
the development of the guidelines.

These four preliminary documents were discussed by the Ministers at their
fourth meeting in Bonn in the fall of 1968, and they commissioned the British and
Germans to draft together a tentative guideline document. The initial draft was
presented to the Ministers at their last meeting in London three months ago. The
Ministers of two of the largest countries in NATO personally devoted many hours
to the preparation of this document and I would like to say a few words about it.

Broadly, this initial draft presents a collation of Alliance views on the initial
use of nuclear weapons by NATO in order to develop appropriate guidance for the
NATO Military Authorities. In my opinion, these are some of its more salient
features:
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A most important conclusion is that the fundamental objective of initial use
will always be political, and that it would represent a basic qualitative change in
warfare. The emphasis accorded to military objectives is recognized as secondary
and variable with the situation. I think that there is a general political acceptance
of this point, though one expects the military to strongly urge for a careful con- .
sideration of the implications of this use from their‘point of view.

A second point has to do with criteria for determining the time for initial
employment. The document recognizes two conditions: One might follow the
initial use of nuclear weapons by the Warsaw Pact, and I doubt that this condition
will provoke much argument; the second might result following a period of conven-
tional fighting. Now in my opinion, the paper begs the basic point, which is that
we have no policy on when we should introduce nuclear weapons in the course of
this conventional engagement. Let me dwell on this for a moment. If we take
forward defense and the sanctity of our border seriously, as given in the current
NATO strategy, we probably have no choice but to go nuclear almost immediately.
We optimize our possibility of success within reasonable constraints but assume
the risk of escalation. In the second exireme, we make every effort to resolve the
issue conventibnally, with the risk of losing territory which we might never regain
and of sacrificing forces to a degree that might leave them incapable of using
nuclear weapons in any case. Possibly the only realistic solution lies somewhere
in between, so that there would be time for both military and political appraisal g
of the situation prior to the release of nuclear weapons.

The subject of demonstrative use was dealt with at some 1ength You will
recall that I defined such use as one usually involving a single or a few nuclear
weapons with the intention of showing political resolve. There is also a general
requirement to minimize the risk of escalation. The types of targets considered
vary over the extreme range from no target at all, showing little more than a
willingness to detonate a weapon, to the destruction of a significant . military
target.

The guidelines document deals at length with operational initial use of nuclear
weapons. In this regard a statement—ihree times repeated—is that the most
serious problem connected with the tactical use of nuclear weapons is to employ
them in a way that is at once militarily effective, which avoids unacceptable
damage, and which limits to the minimum the dangers of uncontrolled escalation.
The document returns repeatedly to the point that—particularly in a defensive
Alliance—one can expect the detonation of an unreasonable share of the nuclear
weapons on NATO soil. Depending on the extent of initial use, intensified use of
nuclear weapons in the land/air combat area could entail the destruction, rather
than the defense, of much of what NATO is aiming to preserve. The reasonl
stress this point is that I am afraid there is a general téndency to elther ignore
or minimize the importance of undesirable collateral damage.

This point also leads to my final comment on the substance of this guidelines
document. In that part in which the subject of subsequent tactical use was treated,
the subject of escalation was considered. The document warned against escalation
leading to intensified use limited to a particular-area, which could result in un-
acceptable devastation. To prevent this, it suggested the possibility of extending
the use of nuclear weapons to a wider geographical area and deeper into Warsaw
Pact territory. This demonstrated NATO's evident readiness, should aggression
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continue, to escalate the conflict, eventually to all-out nuclear war, if necessary.‘
The concern of some of the Ministers at London was that such an approach
allowed for too few steps or options along the escalation path. Unquestionably
this was an issue of fundamental importance. In any case it possibly awakened
the Alliarice, particularly the United States, to a dilemma. On the one hand, they
were faced by a rapid escalation which could require an early commitment of
strategic forces; on the other hand, to expose meaningful options, they were faced
with a more serious consideration of the tactical use of nuclear weapons. This
could represent a substantial departure from the present conventional thinking.

May I add a personal comment on the one alternative, namely, the escalation
to all-out nuclear war. In my opinion, in the context of an engagement on the
nuclear battlefield, it is not realistic to consider the release of our worldwide
strategic capability as a meaningful planning option. If is just not within my
comprehension to imagine a situation where the President might give such orders
as the result of any battlefield engagement. The fact that this option is main-
tained permits both military and political planners to too quickly adopt it as a
solution, and consequently not face up to the complex task of how one would
engage in a nuclear war on the battlefield. The guideline paper offers a good
example in point. Let me hasten to add that this is not to detract in any way from
the essential importance of this strategic capability to deter the Soviet Union from
precipitating a strategic exchange. :

This guidelines document was reviewed by the Defense Ministers in London.
They invited the British and Germans to refine it in light of their discussion and
taking into account the written comment to be supplied by the other governments
and the military authorities. This process is now nearly f1n1shed in preparatlon
for the November meeting of the NPG in Washington.

It is, of course, not known how this document will be further elaborated and
evaluated. However, with something like certainty one can say that it will at some
time be approved in some form or other by the Alliance as an extension of our
NATO sirategy. The draft guideline document has forced people to think very hard
about the real issues involved in the tactical use of nuclear weapons in Europe. My
hope is that a substantial and constructive document will ultimately result. It is
quite important to NATO that such an objective be achieved.

In an effort to ensure the ultimate success in these matters, the Ministers
in London commissioned the elaboration of terms of reference for a longer-range
program which, in my mind, would follow the approach of the one envisaged in the
United States concept proposal that I have already described. This program would
constitute the major thrust of future Nuclear Planning Group activity. Work on
these terms of reference is under way. It may include a broad study program with
a specific mandate for the initial steps.

Now let me add a few words about certain efforts of the Secretary General.
He has written two documents which go to the very heart of the guideline problem.
In fact, they were written in an effort to circumvent possible problems posed by

a premature publication of the guidelines. .
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The first document was published some time ago and had to do with modern-
izing our nuclear weapon stockpile. The Secretary General's grave concern was
that our present weapons were described to be of such high yield and were to be
used in such fashion as to produce collateral effects unacceptable to the Europeans.
The ultimate consequence could be the conclusion that there was only limited
utility for nuclear weapons in the European theater, and the rejection of the NATO
tactical nuclear capability which, in his opinion, was politically unacceptable. The
document proposed that we investigate new accurately delivered weapons with sub-
stantially lower yields. It outlined a simple work program, one understandable to
the NATO political decision-maker. It argued that such an improved capability,
which would meet the demands of a constraints policy acceptable to the Europeans,
would add a new dimension to the exercise.

Sbmewhat later, a second paper by the Secretary General considered the
events which might take place following a conventional Warsaw Pact attack.of such
magnitude that we would be forced to resort to the tactical use of nuclear weapons.

With our present force the result recorded by the British and Germans in
their draft guidelines was anticipated, namely, a rapid escalation of the nuclear
war, primarily because the use of more than a few weapons could result in un-
acceptable collateral damage.

It was proposed that an improved NATO force capable of fighting with nuclear
weapons of lower. yield within acceptable constraints and capabie of containing any
conventional attack would have several additional advantages. In the first place,
the enemy would be reluctant to mass his force as a target for a NATO force that
had been structured and trained to fight a nuclear engagement. Secondly, were the
conventional attack to take place, this improved force would offer a greater range
of options to meet any escalation of the engagement. All of these advantages can

be summarized in the fact that NATO's deterrent would be substantially improved.

These proposals of the Secretary General, which may now hopefully be en-
compassed within the follow-on study which I have just mentioned, lead to some
difficult questions—questions such as, '"How should our forces be structured and
deployed in both peace and various stages of war? In more drastic words, should
not at least part of our forces be structured and deployed for-a nuclear war from
the outset? What would be the consequent optimum mix and number of nuclear
weapons? What is the trade-off in investment between nuclear force and conven-
tional force and what are their relative advantages?'' Hopefully the Nuclear
Planning Group will face and resolve questions of this kind in:due course.

In the last half hour I have attempted to preserft‘ my impression of how the
NPG is attempting to come to grips with the problem of tactical use of nuclear
weapons in Europe. In the process I hope that I have not been overly optimistic
in leading you to the conclusion that everything is proceeding in the best possible
manner, and that, given sufficient time these problems will be resolved. Frankly
I seriously consider this as a possgibility, but I would be less than candid if I were
to conclude on such a gay note. There is another possibility—unfortunately it may
be the more realistic one. It may be that the British and Germans will revise
their paper to their own satisfaction, to the satisfaction of _the- United States, and
to the general agreement of all concerned. The f1na1 document may be quickly
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agreed to by the NATO authorities and the matter may come to rest at that point.
There may be no more than a token evaluation or implementation of the document;
there may be no serious follow-on investigation; and the ADM exercise may be
allowed to fizzle along to a bland conclusion. Such a. dismal solution could also
be narrated for the other NATO nuclear problems, which I have not discussed.
The conclusion would be that we would end up in the general region of where we
started. In my opinion this would be a tragedy. ’
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Question and Answer Period

COGGAN (North Am. Rockwell): One part of this review disturbs me. I don't
detect in the NPG background any deep study of the. motivations of the USSR.
From such a study one might make a more realistic deduction as to what method-
ology they may employ in creating or 1mplement1ng a real threat Has that been
addressed to any depth in this operation? . "

SHREFFLER: Yes. This might be, for example, 'a Warsaw Pact first use
of nuclear weapons. Such an exercise has been carried out. = - : :

COGGAN: Perhaps I am not making myself clear.. For instance, here are
various countries like Germany, Italy, etc., preparing papers. .There are some
very knotty problems in the backgrounds of those papers, L am sure. I think to
most people who have studied the history of the situation, ‘it i& obvious that Russia
does not want a reunited Germany, and that is a therny point in itself for the
Germans to face. Is that particular item, for example, really addressed ina
constructive manner in the light of how it m1gh1: 1nf1uence the act1ons of the Pact
countries? R :

SHREFFLER: I think the answer is "No.' That ﬂiighl: well disturb you.
You might have another example, but the answer to that is. certamly "No.".

McDONALD (LRL): Iam 1mpressedbyyour statement and the others today about
political impacts of trying to deal with the NATO Alliance. *When these things are _
discussed with them, are they made aware of the poss1b111t1es for new weapon
technologies that might present them with more acceptable weapons than the
classes that they are presently told they must deal’ with?: For example the thing
that comes immediately to mind is the poss1b111ty of” suppressed rad1at1on systems
or things like this. Are they made aware of'these thJ.ngs or are they only told
about the class of weapons that already emst 1n the stockplle'? R

SHREFFLER: I don't think there is an attemptto completely expose all the
technology. I think some fraction of it is exposed: For example, General
Burchinal spelled out the details of what we might expect for a:new ADM. That
kind of detail, I think it is fair to say, is not. spelled out in the "Nuclear Planmng i
Group. :

McDONALD: What I am trying to address’ h'ei‘é' is the- 'p'elitieal acceptability

to the Europeans of actually using nuclear weapons on:their:- terrltory ~It has been

pointed out to us two or three times today that:itris: avery ‘strategic. war to them

when the bombs are going off on their own termtory._ Tam: interested, particularly

as a weapons designer, in learning how we mlght make weapons that are more
politically acceptable to these people Have they,. in: turr;'
possibilities? S
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SHREFFLER: I think there is no "Yes'" or "No' answer to your question.
General Cowan is going to address the ADM problem in a moment. I think the
constraints he faced in his exercise were to use the existing stockpile. I think
this was a great mistake, myself. Clearly, one of the advantages in doing the
study that he carried out would have been to- make recommendations onprecisely
the point you are talking about. Such recommendations, to my recollection, were
not made. There is now a frame of reference. being outlined for other ADM studies.
It again will address the ADM's currently in stockpile, but the door is left open, I
think, to consider the kinds of things you are- talklng about. .

WALSKE (DOD): I think I'disagree w1th your 1mpllcat10n that the US govern- .
ment has a positive sitive restriction on passing to our allies any advanced technology \
that hasn't reached a certain stage of development. TUntil we make the decision |
that we are ready to develop something, we withhold it-for a. very good reason—
we are not interested in exciting our allies about it so they will come knocking on
our door and -help us make the decision. Secondly, I'd like to be sure that you
agree that we give no internal nuclear design details to our allies. The information
they do get is about external characteristics, Welght shape y1e1d fission yield
perhaps, and this sort of thing.

SHREFFLER: Yes, I'd certainly confirm _Whet you are saying.

REP. HOLIFIELD (JCAE): I believe you said we have been working at this
NATO thing for 20 years—and I have been supporting it politically for 20 years.
You said that in 1966 we started talking with our allies about possible ways in
which we might use nuclear weapons. My first question would be, "Why did we
wait 17 years to talk about the fundamental policy of utlllzatmn of nuclear weapons
by NATO?". :

SHREFFLER: I think there certainly have been attempts on the part of the

~ United States to work our NATO allies into the nuclear exercise; but clearly

nothing like the Nuclear Planning Group was ever- done before

REP. HOLIFIELD: Iam aware of that fact“ because Ifwas one of those who
advocated the forming of the Nuclear Planning Group, along with some of my
colleagues on the Joint Committee. The basic¢ purpose in forming the Planning
Group, as I understood it, was to find out under-what conditions our allies in
NATO would be willing to call down nuclear fire:power upon 1 themselves in .
defending their country. It is apparent that. there is'a great reluctance on their
part—and I can understand it—to predetermme any situation in which they would
agree to the use of atomic weapons either by NATO orby the United States. Is
that not true? : .

K
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SHREFFLER: I think that is the problem we are agonizing 6ver at the present
time. One of the tasks facing the Nuclear Planning Group is to educate our nuclear

allies to realize the kind of devastation that is really associated with nuclear weapons.

REP. HOLIFIELD: The more we educate them, the less stomach they have
for it.

SHREFFLER: I don't think that is necessarily so. I think we should wait
and see the results of the guideline document. It will be interesting to see how
it evolves.

REP. HOLIFIELD: I have been waiting 20 years; I don't see why I should
wait another year or two.

SHREFFLER: I trust that you will. I would only say that our NATO allies
didn't have the opportunity of working with the Nuclear Planning Group until you,
among others, decided it should be formed. Hopefully, as time goes on and they
are forced to face up to these issues more intelligently, the conclusion that you
drew may well change; I sincerely hope it does. This gets you back to the thrust
of the Secretary General's memorandum on this point. He was concerned that
nuclear weapons were incorrectly represented in Europe—mnot that the military
necessarily used them that way. This, along with-a number of other points, I
think must be corrected.

REP. HOLIFIELD: We have discussed why we do not give our NATO allies
some of the advanced capabilities of advanced weapons. I would say that, even-
though we might have a suppressed radiation type of weapon to use upon the enemy,
that would not in any way insure that the enemy would use a suppressed radiation
type of weapon on us. Therefore, the fact that we might have such a weapon should
have no bearing upon any decision that the Europeans might make, because we
would have no way of guaranteeing them that a "pleasant' type of weapon would be
sent to us in return.

HAMPTON (OSD ISA): We are closely involved in the work of the Nuclear
Planning Group. May I say that the Europeans do not oppose the use of nuclear
weapons; they advocate the very early use of nuclear weapons far more than we
do from a national standpoint. Their chief concern is that we, as the US, will
want to use these weapons only on NATO territory. As a result of the discussions
in May, where Secretary Laird made some points very clearly, we have a greater
understanding on the part of the Europeans and, we think, more willing coopera-
tion. We are very hopeful that we will be able to reach some sort of agreement
with them, eitherthis fall or next spring.

SHREFFLER: Thank you, General Hampton. I would agree with your
remarks. ’

SALET (US Mission to NATO): Ithinkthere hasbeenadistinct impressionthat the
new strategy indicates a conventional strategy to the end—and this is not what the
new strategy says by any means. The US position in the NPG has been partly
to impress on our NATO allies that they have much more in the way of a conven-
tional capability than would initially appear. I think the problem is that the
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Europeans have been advocating early use, whereas the US has been advocating
much later use 1n the hopes that the conventlonal capabilities that do eXlst are gaé
fully exp101ted : PO

‘that we will find, as a result of the present diseussions on the UK FRG guidelines
paper, a considerable shift in European attitudes, particularly among the Germans.
There may be some disappointment in the use of mini-nucs because it is going to
take many more mini-nucs, with resultant collateral damage.

SHREFFLER: I guess the only point I would argﬁe is that I am in love with
mini-nucs. I don't think that is necessarily so. Ithink that it is quite important
that we explore every possibility to find out how we-solve the problem. I don't
think we have explored all the possibilities.

SALET: There is one other aspect, that I think lénds credence to your state-
ment, and that is, we are preparing to brief the NATO Ministers and the military
committee on our improved conventional munitions, as an example. To answer
the question that was posed earlier, we are bringing them into this sort of thing so
that they have a greater understanding of what is available from a technological
point of view. : '

ARMBRUSTER (Hudson Inst.): May I point out that the Warsaw Pact nations
have this problem also, concerning tactical nuclear wars to be fought in East
Germany and West Germany. I would like to ask whether the speaker has any
feeling for what conversations, if any, are going on in regard to the use of
nuclear weapons on the other side of the Curtain?

SHREFFLER: I have no information on that at all.

HOERLIN (LASL): In case of a new serious-conflict inthe Middle East, which may
well involve NATO countries or part of the NATO forces, is there any formal
planning on the part of NATO so far as strategic forces are concerned?

SHREFFLER: None, to my knowledge.
HOERLIN: Is it of concern to NATO? ~

SHREFFLER: Clearly the Mediterranean area is of vital interest to NATO,
but I have never heard this subject discussed in the context of nuclear weapons.

SCHNEIDER (Dept. of Navy): I believe you commented that the President
would be, in your mind, hard pressed to use any or all of his strategic capabilities
in case there was a battle. War, I think, always takes place in theaters, and battles
take place in theaters. I am not just sure what you meant by that—losing the battle
might lose the theater, and losing the theater might lose the war. Are we to lose
the war because the President would not use this capability that he might have left
in reserve?
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SHREFFLER: The strategic capability? You appreciate that I said I didn't
think it was a good idea to consider the strategic capability as one of the options
in planning the nuclear war on the battlefield. This is a personal feeling.

SCHNEIDER: That is what I wanted to know, if that was really what you had
in mind. It is a personal feeling leading to the logical conclusion that you might
lose that battle, you might lose that theater—and then what? You just accept it?

SHREFFLER: Yes, I think that is a possibility. I think it is an issue you have
to face later. But the thing that bothers me about the strategic umbrella problem is
the problem we face in the guidelines—the very rapid rush from an initial engage-
ment to the strategic exchange; to me that does not make good sense. We do not
address fully the problem of what we might be able to do on the tactical nuclear

battlefield.
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_ ) Brig. General Alvin E, Cowan
i @ g ‘ USA, 3rd Armored Division

SHAPE STUDIES OF TACTICAL NUCLEAR WEAPONS REQUIREMENTS

Good morning, gentlemen. During the next 45 minutes I will briefly discuss
current concepts relating to the role of tactical nuclear weapons in NATO.

The purpose of this briefing is to familiarize you with some of the more recent
studies and plans on the tactical employment of nuclear weapons in Allied Command
Europe, and to outline briefly SHAPE (see Figure 1) requirements for new and
improved tactical nuclear weapons. Weapons requirements have been developed in
conjunction with some of these recent studies.

During this briefing I will discuss key points of the following plans and studies:
1. The operational plan for a defensive obstacle system for
Eastern Turkey. . : '
2. The USEURCOM study of atomic. demolition munitions,

3. Plans for the assessment of ACE tactical nuclear capa-
bilities, using SATAN, .during Phase IIT of the ACE
capabilities analysis study.’ ‘ i '

4. Recent SHAPE studies and recommendations pertaining
to tactical air delivered weapons,

5. Future trenas affecting tactical nuclear weapons require-~
ments, ’

I would like to begin with one of the most recent plans relating to the use of
tactical nuclear ADM weapons. :




Figure 1

The ADM Plan for Eastern Turkey is the short title for the operational plan
for a defensive obstacle system for Eastern Turkey. This plan was completed on
15 January 1968.

The purpose of this plan was to prepare a defensive obstacle system, utilizing
conventional and nuclear explosives, to obstruct and delay an attack on the eastern
frontier of Turkey; and, in relation to the planned defensive obstacle system, to
develop specific ADM weapons requirements.

The methodology used in developing the defensive obstacle plan was as follows:
1. An analysis was made of weather and terrain conditions in the

Third Turkish Army Area, which includes all of Eastern
Turkey.
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2. An assessment was made of the Soviet forces which could
be expected to move against the Third Turkish Army.

3. An assessment was made of Soviet capabilities to attack -
in Eastern Turkey. -

4., An assessment was made of the forces available to the
Third Turkish Army. ‘

5. Analyses were made of Third Turkish Army operational
plans of conventional obstacle plans within the Third
Turkish Army. ‘ .

6. Upon completion of these assessments and analyses, a
compilation of ADM targets recommended in previous
Landsoutheast and Turkish proposals was prepared,

7. To insure validity, a reconnaissance of the'.Third Turkish
Army Area was conducted to evaluate each target selected
and to determine if additional targets were required.

8. Subsequently, a revised ADM target list-was prepared,
based on the reconnaissance of the area to be defended.

"9, As a final step, war games were conducted to assess the
effectiveness of various plans developed.

The following plans were evaluated for effectlveness during the exercise:

1. The present 25% conventional obstacle capability of the
Third Turkish Army.

2. An assumed 100% conventional obstacle- cépability.

3. The present 25% conventional obstacle capability with
ADM weapons integrated mto the plan.

4. An assumed 100% conventmnal obstacle capablhty with
ADM weapons integrated into the plan,

Warning conditions assumed during development of the plan included: (1) attack
without warmng, {2) three days warning; (3) seven days warning.

The effectiveness of each plan was then evaluated assummg release authoriza-
tion was received to use ADM's at H-hour (beglnmng of host111t1es) H + 8 hours;
H + 24 hours; H + 72 hours; or D+ 7 days." :

Figure 2 will geographically orient you on the area of the Third Turkish Army;
it includes the area bounded on the north by the Black Sea, the entire Turkish- USSR
frontier, and the Turkish-Iranian frontier.. The area is characterized by rough and
high mountains interspersed with steep gorges,. Four mountain ranges extend in an
east-west direction at an average altitude of 2500 meters,

Figure 3 shows the six avenues of approach for enemy combat forces from the

Russian border into the Third Turkish Army Area. The movement of armor,
motorized units, and large scale infantry is possible along each approach route,
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Four avenues will support two divisions, the central approach route will support
four divisions, and the northern approach will support only a regimental sized
attack. The terrain along each avenue of approach contains ideal sites for creating
obstacles and delaying the advances of an attacker.

Figure 4

Figure 4 shows a typical approach highway through the mountains ih Eastern
Turkey. It should be noted that in numerous locations these roads are carved out

of the sides of steep mountains.

In addition, Eastern Turkey has a severe winter climate. There is snowfall
from October to May, and many of the roads will be impassable to wheeled and
tracked vehicles during winter months (see Figure 5).

Tt was assumed that the USSR forces in the Transcaucasus area have the capa-
bility to mount a surprise attack on Eastern Turkey with four motorized rifle divisions
and one tank division (see Figure 6). With 72 hours preparation, this force could be
increased to five motorized rifle divisions and one tank division. After seven days,
the Soviets could attack with six motorized rifle divisions and two tank divisions,
and after 30 days, could attack with ten motorized rifle divisions, two tank divisions,
and one airborne division. In addition, two naval brigades could make amphibious

landings on the Black Sea coast,




Figure 5

Approximately 400 USSR aircraft were assumed to have been available to sup:
port an attack on Eastern Turkey. This included 145 tactical fighters, 60 light
bombers, and 90 medium bombers. . ’

The Third Turkish Army, which is responsible for defense of Eastern Turkey, .
consists of three corps and two separate armored brigades. Two of the corps con-
tain two infantry divisions and one armored cavalry brigade each, The third corps -
contains one division, one border regiment, and one infantry brigade (see Figure 7).

When deployed for defense of the eastern border,. the Third Turkish Army
employs two armored cavalry brigades, the border regiment, and six battalions of
infantry as screening forces in the vicinity of"the border (see Figure 8)., The infantry
divisions are deployed in main defensive positions approximately 100 km from the :
border and the two armored brigades are held in reserve,

The three corps of the Third Turkish Army have obstacle plans which include - )
510 separate conventional obstacles, These obstacles consist of wire entanglements, -
combined antipersonnel and antitank mine fields, road craters, destroyed bridges,
destroyed sections of roads along mountain gorges,. and collapsed highway and
railroad tunnels, Bodlin L io o '
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obstacle plan was as follows:

) 1. ADM's were used to supplement emstmg convent1ona1 obstacles = e
by integrating them mto ex1st1ng‘ defense plans.

2. - ADM's were targeted to the max1mum extent 1n the area for- %
ward of the main battle pos1t1on to ga1n max1mum delay ;

e

3, For troop safety and to m.1n1m1ze fallout msk ‘small yield
ADM's were targeted W1th1n the: mam defens:.ve p051tlon to the
maximum extent poss1b1e.: ERER N

A

Analy51s of total ADM requ1rements for Eastern Turkey, using the concepts
previously outlined (see Figure 9), indicated that:* 29 ADM weapons of all types
were required in the covering force area; 30 weapons were required for protection :
of the main defensive area; and 13 reserve weapons were required to be held in the«
rear area for contingency purposes, for a total requ1rement of 72 ADM's. - F

Figure 10 shows a comparison of the effectlveness of ADM's and convent1ona1
explosives developed through war gaming of the obstacle plan for Eastern Turkey. :
The chart depicts the manhours and material in kllograms required for the creation %
of major delay obstacles for roads on hillsides, roads through narrow defiles, and :
roads through broad defiles, ' The advantage iil delay of ADM's over conventional
explosives in terms of manpower and matemal varied from 8 to 1 in difficult terrain
to 2,6 to 1 in rollmg terram. > s

defensive operatlons is shown in Figure 11, “The. da.ys delay f1gures were obtained _
from war gaming. The cost per day of delay was based on initial and 5 year opera- ~=..7..
ting costs. The advantage gained over conventlonal'obstacles through the use of e
ADM!'s per day of delay varies from 3. 4 to I forthe assumed.100% conventional ’
capability with ADM augmentatlon to 4 to 1 for the 25% conventional capablllty withr

ADM augmentation, S ;

The number of days of delay achleved alo - of the suc routes of approach
considered in the study are shown in Figure 12.. " The' lovvest section of the bars -
shows delay achieved without the use of any obstacles,. The next section indicates
additional days delay achieved using 25% conventlonal obstacles. -'The next section
1nd1cates add1t1ona1 delay achieved usmg 100% conventmnaI obstacles, ‘and the top
i stacle system with .

ADM's. o

As a matter of 1nterest the effect of delayed.use or rece1pt of author1zat1on' L
to.use ADM's was also evaluated during Wargamlng ‘of the pIan ““The. average loss
of time in delay and the average percentage of” effectlveness of ADM'S lost through
delay 1s shown in Flgure 13. Note that 24 hoursf‘ dela.y 1n‘nece1pt of ADM release
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preparation, and detonation of ADM's.. ;-
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I would next like to discuss a study conducted by USEUCOM relatmg to diffi- - T
culties in the tactmal employment oiADM weapons- Wlthm N’AIEO -«This study was

1.

The current family of ADM weapons'have; er
the effectiveness of their use in the tactlcal nuclea role
limitations 1nclude-

employment,

The ADM would provide s1gmflcant delay against-a PR -
USSR advance into Eastern Turkey wh1ch ‘could not be B T T
achieved by conventional obstacles :

The most efficient combmatlon of'the four }obstacl‘e
systems studied in terms of cost and delay is 25%
conventional augmented w1th ADM's’

Seventy-two ADM's would be roqulred to. prov1de an’
effective obstacle plan for Eastern Turkey., :

Insufficient warning time to conduct civilian e aco.atlon
could inhibit the use of ADM!'s because of’ falloui:’rlsk,

The successful execution of the <comp1ete obstacle plan e -
is dependent upon timely rece1pt of’ author1zat1on to .-
employ ADM's. - :

Finally, an mtegrated ADM—convennonal Obstacle Qlan
provides more effective delay, per dollar spent “than~ ‘ T
entirely conventional obstacle. systems or: entu'ely ADM ' Co ey
obstacle systems.
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2.  Emplacement and Preparation Time. Burial to sufflclent depth to

-ninimize fallout is highly time consuming and, when preemplacement cannot be
:onsidered, this becomes a critical factor. Preparation time for firing is equally
zritical, From a packaged configuration, the MADM requires approximately 2
1rours and 45 minutes preparation time, The SADM provides a more realistic 12
minutes preparation time. :

3. Radiation and Fallout Hazards. These result from the tactical use of
aurrent ADM's, particularly in the hasty emplacement role, and present a major

oroblem of civilian evacuation. This problem further intensifies political objections
;0 the use of ADM's,

4, Firing Options. Although the MADM can be detonated using timer, re-
mnote wire, or remote wireless methods, the SADM is limited to timer detonation
only. In addition, those MADM weapons positioned for support of non-US forces
are limited to the timer option only., Size and weight pose an additional logistical
and emplacement problem with current ADM weapons. The present MADM, pack-
iged with equipment, weighs 994 pounds. In an unpackaged configuration, it still
weighs 226 pounds. The present SADM weighs. a more realistic 132 pounds in a
wackaged configuration and 60 pounds when unpackaged.

5. Safety and Reliability, Specifically the present PAL locking devices and
reapons arming devices are not tamperproof., Also, it would appear that relia-

2ility of the warhead, in the environment of a tactical nuclear exchange, can be
3 'ffected. :

Because of these limitations and because of political considerations, severe
c:perational restrictions have been applied to the tactical use of ADM's, These
: estrictions require that there be no predelegation of authority to utilize ADM
eapons, no preemplacement of ADM weapons; and no movement of ADM's forward

. the main battle position until authorlty to release and expend those weapons has
2en received.

However, the Joint Chiefs of Staff have recently recommended to the Secre-
z2ry of Defense a revised operational concept which would permit forward tactical -
;)Sltlomng of current ADM weapons and preemplacement of the improved ADM
o 1irrently under development.

Based upon the USEUCOM study and recommendations of US and NATO
~ommanders, numerous recommendations for an improved ADM weapon were
submltted to the Joint Chiefs of Staff. The most 51gmf1cant recommendatlons were:
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Increased rellablhty with no degradatlon due to battlefleld
environment.
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3. Improved safety and arming features with nuclear yield
precluded prior to intentional firing,

4, Simplicity of design and operation requiring minimum
time for emplacement and preparation for firing,

5. Size reduction to dimensions not greater than 22 x 48
inches and unpackaged weight not to exceed 75 pounds.

8. Suppressed radiation with minimized fallout effects,

7. Multiple firing optiong to include remote wireless con-
trol capability up to 900 nautical miles with multiple
simultaneous detonation capability,

8. Improved rapid burial capability, underground or under-
water, to a depth of 60 meters. A 7 day burial capability
with power on and an indefinite burial capability with
power off is desired, coupled with a remote self-destruct
capability.

In addition to improved weapons characteristics, the study recommended
numerous improvements in concepts of operations involving the employment of
ADM's. The conditions and concepts recommended were:

1. That political agreement and acceptance of the feasibility
of using ADM weapons should be sought and secured,

2. Acceptance that ADM's, properly integrated with con-~
ventional demolitions and used in a timely manner, pro-
vide the most effective defensive obstacle system and
should be included in defense planning,

3. That preemplacement of selected ADM weapons during
peacetime is feasible, should be authorized, and would
greatly facilitate their timely use,

4, That predelegation of authority to use ADM weapons under
specific conditions should not be precluded.

5. That a program of cooperation giving non-US forces an
ADM capability should be approved and implemented
within Allied Command Europe,

Another study which contained a unique approach to planning was the USAREUR
Study of Tactical Nuclear Weapons Requirements for 1972 to 1978, This study, .
developed by USAREUR to determine Central Army Group Requirements, employed
the Warsaw Pact division in a building block concept for analyzing weapons require-
ments, As this study will be presented in detail by the USAREUR representative
during the symposium, I will not discuss it in detail. Portions of the USAREUR-
study were used in determining SHAPE requirements submitted to the Joint Chiefs
of Staff on 15 January 1969; however, the concept used by USAREUR is still being
evaluated at SHAPE,




I would like now to turn to the ACE Capabilities Analysis Study., What has been
termed Phase II of this study is now nearing completion, This is a study of con-
ventional forces only. The present Ad Hoc Study Group may be replaced by a per-
manent group to provide a computerized analytical capability for further SHAPE
studies. If SACEUR so decides, one of the top candidates for Phase III of the study
is an assessment of ACE tactical nuclear capabilities using SATAN,

SATAN is an acronym for Simulation for the Assessment of Tactical Nuclear
Weapons and is designed for use on the IBM 7090/7094 computer,

SATAN consists of a set of programs that, when presented with two opposing
force structures, will automatically select targets, select weapons to fire on those
targets, and assess the effects of nuclear fires.

The capabilities of SATAN include the following:

1. The ability to analyze weapons effects on forces varying in
size from 2 divisions to a maximum capablhty of programmmg
for 255 divisions, 80 corps, or 20 armies.

2. Forces may be deployed in any area on a map divided into
10 meter squares. The maximum deployment area is 2621
kilometers square. Targets include groups of men or equip-
ment which are assumed to occupy an area of specific size,

3. Any nuclear weapon system whose operation can be described
in terms of yield, range, CEP, height of burst, probable
error, time to fire, and abort rate can be programmed in
the computer.

4, SATAN simulation can be used to program up to 45 days of
consecutive war; however, simulation can be broken into
segments of simulated time called cycles,

Limitations of SATAN include the following:
1. The use and effects of conventional, chemical, and b'iolégical
weapons cannot be simulated by the computer,
2, Localized terrain features and vegetation can not be considered.

3. Procedures for computing radioactive fallout from surface
bursts are not included,

4, Air offense and air defense conﬂlct can not be simulated by
the computer.

5, Within s1mu1at10n cycles, units maintain static deployment,
except for movement as a result of counter battery fire,

6. The model considers only military troop formations and tanks,
APC's, or artillery pieces,

7. And finally, operations and intelligence processes can not be
simulated with SATAN,
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' Phase III, if conducted, should provide SACEUR with a useful assessment of
current ACE tactical nuclear capabilities within the scope of the foregoing limita-
tions,

To broaden the spectrum of my discussion of tactical nuclear weapons require-
ments within Allied Command Europe, 1 would like briefly to dlscuss studies and
requirements for air delivered weapons systems,

Recent studies conducted by SH_APE relating to air delivered weapons con-
cluded that requirements existed for a low drag bomb, an air-to-surface missile,
and a standoff air-to-surface missile,

The purpose of the low drag bomb is to increase the range and supersonic
capability of strike aircraft through reduced drag effects. The desired yields would
be selectable 20-30 kt or 100-130 kt, The bomb is required for the conduct of
longer range strikes against hardened Warsaw Pact airfields, close air support of
the land battle, air superiority, and air interdiction purposes.

An air-to-surface nuclear capable missile has also been stated as a require-
ment by SHAPE. One of the main purposes of this system would be to provide
highly accurate close air support of the land battle, A low yield of 10-100 tons is
desired for this weapon to conform to its proposed employment in the proximity of
the FEBA, to permit aircraft to conduct effective strikes against highly mobile
targets during conduct of the land battle, and to minimize collateral damage in
attacking targets near population centers, particularly in the satellites. ‘

In addition, a standoff air-to-surface nuclear capable missile has been sub-
mitted as a requirement. The purpose of the standoff ASM is to enhance the
survivability of strike aircraft. A selectable yield of 10-100 kt with a range capa~-
bility of 500 nautical miles is desired in this weapon, The standoff ASM is required
to permit effective long range strikes against radars, SAM 51tes antiaircraft com-
plexes, and ABM sites.

Future requirements for tactical nuclear weapons within NATO will, of neces-
sity, be influenced by political and military considerations., For example, there
has been evidence of increasing interest in very low yield tactical nuclear weapons
within NATO; however, no definite conclusions have been drawn regarding the
desirability or effects of increasing the ratio of low yield tactical weapons in the
ACE nuclear stockpile, and no positive action to modify the weapons mix has been
initiated.

The NATO Nuclear Planning Group has suggested that tactical nuclear weapons
be identified by the following categories:

"1, Low yield weapons including those with a nominal yield of
10 tons equivalent and those up to 100 tons equivalent,

2. Medium yield weapons, having a nominal yield between
100 tons and 10 kt equivalent.

3. High yield weapons, including all yields above 10 kt,
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Contributing to this increased interest in lower yield nuclear weapons has
been fear, by the Federal Republic of Germany, of collateral damage in the event
of tactical nuclear war and the concept that increasing the accuracy of new weapons
systems would permit effective strikes against tactical targets using smaller nuclear
yields.

Although these factors can be expected to influence political thinking, the
NPG has not stated a precise suggestion for the composition of a revised tactical
nuclear weapons stockpile for Allied Command Europe.
o
The most significant military considerations affecting the tactical employment
of nuclear weapons in NATO relate to current constraints on the use of weapons,
rather than on weapon yield and design, specifically:

1. There is no preconditioned release authority for the use
of any tactical nuclear weapons.

2. There is no authority to pre-position defensive tactical
nuclear weapons such as ADM's,

While it would undoubtedly facilitate military operations to have preconditioned
release authority, there have never been any indications that obtaining such authority
would be politically feasible. However, pre-positioning of ADM weapons is desirable
and should be politically feasible if a new type ADM were developed with character-
istics that would permit remote controlled operations in a buried configuration.

Military arguments for the pre-positioning of ADM weapons are based on: (1)
the time required to move ADM's from present storage sites or field storage loca-
tions to selected target sites; and (2) the time required to bury and emplace ADM!'s
to minimize fallout and achieve maximum tactical results from the weapon explosion.

Considerations which oppose the concept of preemplacement include (1) the
design limitations of current ADM weapons; (2) the cost associated with prechamber-
ing selected sites; and (3) the psychological impact on the civilian population in those
. areas selected for prechambering.

Certain members of the Alliance have, quite properly, shown an inc reasing
interest in low yield tactical nuclear weapons, and this could develop into an in-
creased demand for low yield weapons in NATO, Surely, any military commander
would favor a low yield weapon over one of high yield, so long as the combination of
vield and delivery accuracy are sufficient to accomplish the task for which the
weapons are earmarked. Such weapons would give him more flexibility in the appli-
cation of his available firepower., However, this does not mean that he would favor
such a trade-off across thé board. To do so could lead to the very dangerous circum-
stance of being badly outgunned-—and the implications of such a situation are quite
obvious.
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Question and Answer Period

. REP. HOSMER (JCAE): I has been rumored that the Turkish ADM deal was
turned off when the Soviets informed the Turks that they would not sit still for it. Is

there anything to that?

COWAN: Iam sorry, sir, I don't know if that is the case. I have heard the
speculation, but I don't have any concrete evidence within NATO to substantiate this.

WALSKE (DOD): Regarding the 900 mile remote control capability on ADM's,
people who have been working on the Phase II will recognize that that was not re-
quested by DDR&E. That wasn't strictly a civilian decision. Some of those, even

""in the Army, weren't enthusiastic about it in quite the same way as EUCOM. That

is just a comment. With regard to the question of release authority on ADM's, your
information was correct up until the first of the year, and was certainly correct

during the Turkish ADM study. About that time, though, new US guidance came out

on ADM's and I might just mention it so that people will have the right idea. It does
affect weapon design under some circumstances, perhaps. The first point is that
ADM's may be positioned upon military decision (''positioned" means moved out of
theater storage, moved any place in the theater) so long as proper security and
custody by the US is maintained. That means if release authority to use the ADM's

is not given, it must be possible to withdraw the ADM's without losing them to the
opposing forces. So positioning may be done on a military decision. Emplacement
requires the consent of the National Command Authority. Emplacement, by implica-
tion, means putting the ADM's in the ground so you don't necessarily have the capabil-
ity of getting them out in time if the enemy comes and you have not decided to use them.
Finally, release of them for use again must be approved by the National Command
Authority; and the- policy also says that it may be possible to get emplacement authority
from the National Command Authority prior to getting release authority. This means
that, in a developing crisis, the President could, if he chose, exercise the option of
actually emplacing an ADM, and then have the authority to either use it or sacrifice
it to the enemy. Either way, it would have to be a Presidential decision.

COWAN: ILet's clear this up. Have we released this to our NATO allies or have
we held this in US channels?

— e . WALSKE: It was released in the NATO circles a few months after it was gener-

ated and not actually incorporated in NATO ADM studies. We have made some prog-
ress in that area. '

~ COWAN: I am delighted to hear it. Iam sorry the staff didn't know it. I would .
also say we have a communication gap on this 900 mile requirement.

FOWLER (DDR&E): In the Turkey scenario, you limited the invasion possibilities -

to the six overland passes through the moun’cains. How practical is it to invade Turkey
by way of the Black Sea?
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COWAN: Idon't know, nor dolI recall from the Intelligence exactly what the
enemy's amphibious capability via the Black Sea would be. However, my recollec-
tion is that it was extremely limited and that he would be most vulnerable if he
attempted it by that route. There are several reasons for this: one, the logistics
problems-are great; secondly, the terrain is difficult; the mountains generally rise
right out of the Black Sea and the invader is immediately confronted with scaling
those and trying to establish himself in that area. The Turks are excellent mountain
fighters and I'd say they would give him a good run for his money under any circum-
stances. We didn't dismiss this possibility, but we thought of it as a possible re-
inforcing capability for this simall force that might elect to proceed down the beach,
so to speak, as I showed you on Invasion Route 1.

FOWLER: My other question has to do with the proposed new weapon. It
wasn't clear to me what value a low drag bomb had for attacking air fields compared
with a lot of other possibilities. And why would you want such a large yield for a
close support weapon, particularly when we have precision weapons like Maverick
coming up?

COWAN: In answer to your first question on the low drag bomb, on many of
the aircraft that we are talking about this weapon will have to be carried as an
external store. We want to make sure it has the low drag essential for its carrier. |
With regard to the second portion of the question, I don't think we considered things
like Maverick—and this goes into the release of things that are in development, so
to speak, to our NATO allies. To this extent, our studies have perhaps a serious
limitation.

ROWNTREE (NWC, China Lake): On your requirement for the air launch stand-
off weapon, what is the basis for the 500 mlles and what kind of . CEP's do you require

““associated with that?

COWAN: The basis for it was the antiaircraft capability which exists immed-
iately on the other side of the Iron Curtain. This becomes very evident if you just
examine the situation—thus the standoff capability. The CEP was to be quite
accurate for us to attack, hopefully, airfields and shelters. They have, at the pres-
ent time, a very active shelter program on all of their airfields.

ROWNTREE: So the airfield is really the primary target there, rather than the
SAM sites and radars?

COWAN: I think the most vulnerable thing we have in NATO today is the Allied
Tactical Air Force. We are confined to a relatively small number of bases—20-o0dd,
I believe—in which we have airplanes (for example, at the US base at Bitburg) wing-
tip to wing-tip. There is .a limited dispersion thdt we can do even on that airfield.
You think about vertical dispersion or other concepts, but it gets down to the point

“whére the United States has asked NATO for shelter capabilities of its own. We have

got to solve the tactical air problem immediately in any war, or else we are going to
get pounded to beat sixty. Opposing us, in the Northern Army Groups, there are some
93 airfields just facing NORTAG, for example. So if we tried to put airplanes against
each airfield in his dispersal pattern, it gets down to the point that we hardly have
enough for one or two per airfield.
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ROWNTREE: Can't something like the mobile missile that the general talked
about this morning equally well satisfy that requirement—because the hostile air-
fields are well known. You don't have to strike an airfield from an airplane.

COWAN: Very true, but we haven't been able to get that MRBM for years.
We might be able to get the standoff capability on airplanes.

CARTER (DDR&E): You askedagainfora suppressed radiation capability, which
has been discusseda lot. How clean or how suppressed does it have to be before it really

buys youanew capability?
DELETED

For example, when you talk to the Germans about placing
ADM!'s along the Fulda Gap, you run up against a sizeable city like Kassel, or
the town of Fulda itself. The logical place for these things, it so happens, is in many
cases around these cities or other populated areas, SO that fallout might be a problem.
Further, the German usually knows the family living on the land where he places an
ADM. It gets to be a highly personal affair. So anything that will minimize fallout
and reduce the danger to the population, we would like to have. We have not, Iam
afraid, indicated specifically what we want in this, because we really don't know what
your state of the art is or what you could obtain for us. We would like to take as much
as we could get.

GLASSER (R&D, USAF): Agreeing with you in regard to the relative vulner-
abilities of the Allied and Pact Air Forces, what is the SHAPE interest in the V/STOL
Tactical Air Force? .

COWAN: I'd hate to make a commitment for SACEUR because I have not dis-
cussed this problem with the new SACEUR. I will say this: The British, as you
know; are going to the Harrier. From our own studies of this, we think V/STOL
capability would give us the dispersion characteristics that we desire for survivabil-
ity. However, I am of the opinion that the cost, both for the aircraft and its support-
ing materiel and personnel to make it work, would be much higher than for other,
more economical means which might achieve the same results.

GARWIN (IBM): I didn't understand your answer to Mr. Rowntree. You said
you had been trying for years to get the MRBM and thought that you might have a
chance for an air launch standoff weapon. What has held up the MRBM? Is it just
difficult to get an agreement that one wants to have a long range land based missile?
Or does it have to do with the civilian management or the NATO countries?

COWAN: 1I'll have to bow to General Burchinal, who discussed that a little bit
this morning. Do you want to answer that one, sir?

BURCHINAL (USEURCOM): To my knowledge, the last time a military require-
ment was forwarded to the office of the Secretary of Defense, the Secretary of Defense
ruled that there was no requirement for an MRBM.

COWAN: I think that has been rather consistent.

Sy
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Lt. Colonel Robert R. Knox
USA CDC-ICAS -

—-+ CURRENT TACTICAT, NUCLEAR WARFARE DOCTRINE ~
AND CDC STUDIES

Gentlemen, this is an information briefing classified SECRET. The purpose
is to acquaint you with a Combat Developments Command Project to improve tactical
nuclear warfare doctrine. In essence, this project is an investigation into how the
Army will fight on the nuclear battlefield, and.how it should be organized and
equipped to accomplish its mission in this environment. The short title of this
project is NUWAR. o

Presented during this briefing will be a brief review of the current Army
doctrine on nuclear operations; a discussion of earlier studies in this field; and a
description of the scope, methodology, and progress of the NUWAR project.

Shortly after the end of World War II, considerations of the impact of nuclear
weapons on military operations started io appear in the Army doctrinal manuals.
This process has continued until virtually all current doctrinal manuals—except
those whose subject is clearly inappropriate, such as counterinsurgency opera-
tions—address the problems of nuclear conflict. Typically these manuals have,
near the beginning, a short paragraph or section which states that the doctrine _
outlined is applicable to all levels of combat, and explanatory remarks are inserted

___throughout the manual-where-necessary-to modify -conventional doctrine for-nuclear -
operations.

... _Figurel illustrates the breadth of the manuals that address nuclear doctrine.~ " -
This is a very abbreviated list of titles. Of all these manuals, only the first is
exclusively orientated, by title, toward nuclear weapons employment. Yet within
the other manuals, which deal with combat operations from theater through division,
brigade, and battalion level, with the attendant combat service support activities,
are doctrinal statements on miljgary operations in &%nuclear environment.




Found throughout these manuals is a philosophy that the conduct of both nuclear-

and nonnuclear operations is based on the application of combat power in ‘accord-
ance with the same principles of war. The differences in technique described in -
each arise from the increased vulnerablllty of troops and installations in the nuclear
environment, and from the measures required to counteract this increased vulner-
ability.

EXAMPLES OF DOCTRINAL MANUALS

FM 101-31-1 NUCLEAR WEAPONS EMPLOYMENT, DOCTRINE AND PROCEDURES

FM 100-5 OPERATIONS OF ARMY FORCES IN THE FIELD

FM 61-100 THE DIVISION

FM 7-30 INFANTRY, AIRBORNE INFANTRY AND MECHANIZED INFANTRY BRIGADES
FmM7-20 - INFANTRY, AIRBORNE INFANTRY AND MECHANIZED INFANTRY BATTALIONS '
M 17-30 THE ARMORED DIVISION/BRIGADE

FM 17-1 - ARMOR OPERATIONS

FM 54-2 THE DIVISION SUPPORT COMMAND

FM 54-3 THE FIELD ARMY SUPPORT COMMAND .

FM 54-4 THE SUPPORT BRIGADE

FM 54-5-1 (TEST} THE.SUPPLY AND MAINTENANCE COMMAND

Figure 1

In our investigation of these manuals and others we found doctrinal statements
in all of the areas shown in Figure 2. In truth, all major activities of the army in
the field have been addressed in light of the impact of nuclear weapons on the battle-
field. Yet throughout the manuals there is a noticeable lack of specifics. We will
have a porous, fluid battlefield; forces will be dispersed; they must be highly mobile
and they must be capable of acting independently. It is to the elimination of this lack
of specifics that current studies are addressed.

DOCTRINAL AREAS CONSIDERED

—
-

OFFENSE

DEFENSE

FIRE SUPPORT

COMMAND, CONTROL AND COMMUNICATIONS
TARGET ACQUISITION

INTELLIGENCE DATA PROCESSING

MOBILITY

COMBAT SUPPORT

COMBAT SERVICE SUPPORT

N
.

Figure 2
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An earlier study and a subsequent troop test are- the 1mmed1ate forebears of
the current NUWAR Program. :

The Army in 1963 undertook a comprehensive. and deliberate study, known as
Oregon Trail, of the uses of nuclear weapons in land warfare. Oregon Trail was
completed in February 1965 and recommended new organizations, new equipment,
and a doctrine for the use of nuclear weapons in land warfare unlike previous ideas.
This system of organizations, weapons, and doctrine was geared for attainment in
the period 1968-1972. It relied heavily on battlefield dispersion of self-contained
units. It emphasized the attrition nature of two-sided nuclear warfare. It stressed
firepower, both nuclear and nonnuclear, and target acquisition, and tended to sub-
ordinate maneuver so long as the enemy retained a.nuclear: capability. It proposed
great depth to the defensive position and did not seek to avoid enemy penetration of
the spaces between dispersed units. Enemy: elements, acquired in these spaces,
were promptly taken under fire—either nuclear or nonnuclear. Great reliance was
placed upon the 107 mm mortar, improved.fragmentation munitions, a conceptual
rocket delivery system, forward area air defense systems having passwe acqu1s1t10n
means, and an effective antltactlcal missile and aircraft system

The Department of the Army,. in reviewing this study, determined that the
revolutionary change in organization was not feasible by the time period 1968-1972
nor did it consider that the conceptual weapons upon which the-concept relied were
reasonably attainable in that period. On the other-hand, the Department of the Army
endorsed the concepts of widespread dispersion, great depth, a battle of attrition -
during two-sided nuclear conflicts, and postponement of decisive maneuver action
until the enemy nuclear capability was substantially reduced. The Chief of Staff, .
Army, directed that these approved concepts be incorporated into a doctrine adapt-
able to the existing ROAD organization and equipment and that the doctrine be tested
in the field. g I

Troop Test Frontier Shield was conducted in Europe in the winter of '1966-67.
‘While its findings were not decisive, they indicated that the postulated doctrine was
not workable with the equipment available and that a major command and control
problem exists in implementing the conceptual ideas of Oregon ’I‘ra11 within the
Frontier Shield postulated doctrlne . - S - .

After a review of the findings of Troop Test Frontier- Sh1e1d the Department
of the Army directed CDC to revise and improve the doctrine of Frontier Shield
and to conduct a troop test of the revised doctrine. This direction has led to the
development of the current CDC NUWAR project.. - S

S SR B ‘ -

s

_ As shown in Figure 3, the project consists of some seven tasks: -The SHIC
Study, which is a synthesis of the data, information, and postulations written on
nuclear conflict, plus an extensive bibliography; the MTR Study, an assessment
of the comparative utility of nuclear, conventional, and improved.conventional
weapons against a variety of targets; the development of an exhaustive- specific )
doctrine for nuclear operations; the evaluation of this doctrine by both a war game ...
and a troop test; the modification of the original doctrine in light of the results of
the war game and troop test; and finally, the promulgatlon of this-doctrine to the .
field. The first three tasks have been compIeted and the war game 1s currently
in progress. . e e - EaE
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Neither the proposed doctrine nor the tentative war game results that I will
discuss should be considered as reflecting éither CDC or Department of the Army-
approval. In both cases they represent the current thinking at the working level
and both are certainly subject to change as the NUWAR project develops.

NUWAR PROJECT RELATIONSHIPS

SYNTHESIS

OF HIGH

INTENSITY PROMULGATION
CONFLICT

NUCLEAR NUWAR FRONTIER

WARFARE WAR —— SHIELD ——— EVOLUTION
OPNS 70-75 GAME "

MUNITION
TARGET

RELATIONSHIPS

Figure 3

Army 75 ig a just completed CDC study that will form the basis of the organi-
zational and operational concepts for the Army in the 70-75 time frame. From this
study, we chose the heavy division as the model unit for the NUWAR Study. This
division is roughly equivalent to the current armored division. Each of its maneuver
battalions (four mechanized, five armored) has four letter companies. During war
games three defensive and two offensive aliernatives are being investigated. In each
of the concepts for defense, the division commander plans for enemy penetrations in
the forward defense area—and attempts to canalize enemy forces into either pre-
selected or expedient nuclear killing zones. It is expected that a division frontage
will range from 35-50 kilometers as shown on Figure 4. Areas for the brigade and
battalion are also illustrated. :

Associated with the three forms of defense is the concept of imposing an un-
acceptable level of attrition against enemy units and establishing a redundancy of
defensive effort to inflict the desired attrition. Defensively, a modified mobile
defense with a brigade or larger reserve is to be tested. Lateral dispersal of units
is greater than in the standard formation.

Figure 5 shows a typical dispersion of units across the division front and
portrays a division size penetration. Also to be tested is the area defense with
certain modifications—one of which is no designated reserve force. In this concept,
uncommitted units may be deployed to blunt enemy penetrations as shown in Figure
6, or several units may be massed to mount a counterattack if the.tactical situation
dictates. . : B




TYPICAL FRONTAGES -

BRIGADE
FRONT: 18-25 KM
DEPTH: 25-30 KM

BATTALION

DEPTH:12 KM

FRONT:9-13 KMJ

DIVISION

FRONT: 35-50 KM
- DEPTH: 60-80 KM

XX

Figure 4
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Perhaps the most radical departure from established defensive doctrine is a
concept identified as the dynamic defense (see Figure 7). It is a form of mobile
defense with units widely dispersed both laterally and in depth.

The battlefield is characterized by a high degree of elasticity in which small
units will freely maneuver depending on enemy pressure—but they will maintain
contact and will not voluntarily relinquish previously occupied positions. Accepted
is the fact that forward units are vulnerable to temporary isolation from other units.
In this concept, it is expected that friendly and enemy forces will be greatly inter-
mingled, thus limiting the size of nuclear weapons employed by both sides. Un-~
committed units may be deployed to contain one or more enemy penetrations as
depicted, or massed-to counterattack if warranted by the tactical situation.

Offensively, two diametrically opposed concepts are to be examined. The
first is one in which the employment of nuclear weapons dictates the scheme of
maneuver considerations. A nuclear fire plan is developed to destroy the maximum
number of acquired targets, and the force is maneuvered to exploit the results of
the destructive power of the nuclear fires. This concept embraces increased nuclear
preparatory fires with a concomitant decrease in use of on-call fires. At the other
end of the spectrum is a tactical concept which incorporates nuclear fires exclusively
to support a scheme of maneuver, The commander will pursue a maneuver plan
which he feels offers the greatest degree of success and employs nuclear weapons
to support that plan. As the attacking force develops new targets, on-call fires are
employed; fewer preparatory fires are employed. This second concept is essentially
the same as current doctrine.

Within these three defensive and two offensive alternatives we are investigating
the utility of company versus battalion sized granules. ''Granule' is a term which
comes from the Frontier Shield Troop Test and is defined as a tactical unit capable
of operating independently for extended periods of time while separated from its
parent unit. Actually, it is nothing more than a cross-reinforced company or
battalion level unit.

Using the company and battalion sized granules, we are frying to define the
geometry of the battlefield. We are attempting to discern the most protective dis-

position that still retains enough employable combat power to accomplish its mission.

Combat Operations

A. TFrontages and Depths.

The company is the lowest maneuver unit level for which specific frontages
and depths were developed. Under favorable circumstances of terrain and observa-
tion it has been previously determined that a company can occupy and defend a posi-
tion with a front of 1400 meters and a depth of 1000 meters. ICAS has accepted this
as a reasonable area for a company to operate on in a nuclear situation. In con-
sidering the company frontage it is accepted that a single enemy nuclear weapon
detonated over the center of a company position will make that unit combat ineffective.
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Appropriate distances between companies were determined in light of assuring
employment of a 155 mm nuclear weapon in the gap between companies with a negli-
gible risk to warned/protected personnel. The minimum distance companies can be
separated using this criterion is 3600 meters. Another advantage of using the 3600-
meter interval is that it minimizes nuclear vulnerability (Figure 8); e.g., a 30~
kiloton weapon detonated at the center of the 3600-meter interval would probably
affect no more than one platoon in each company. This estimate is based on radii
of vulnerability (RV - 30 kt/protected = 2100 meters) which are somewhat greater
than actual radii of damage. Using this approach, a battalion with four maneuver
companies—two of which are deployed forward—would occupy a position with a
9200-meter front. The battalion together with DS artillery and other support ele-
ments would require a minimum depth of 9400 meters if no maneuver space is
allowed for in the rear. Considering the combat support type units likely to be in
a battalion area, the depth has been increased to 12 kilometers to provide the
commander some flexibility in organizing his area. Another consideration in
selecting these distances for examination is the criticism directed at the restric-
tive aspects of the 9 by 5 kilometer battalion area tested in Frontier Shield.

UNIT VULNERABILITY
(30 KT AIRBURST)

1400m»—l
— T ‘

1000m

re———— 3600m ———
PROTECTED PERSONNEL

Figure 8
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B. Artillery.

Following Oregon Trail and Frontier Shield findings, it was determined
that the concept of fragmenting artillery and frequent displacement of units should
be further studied. In the NUWAR concept, the battery is the lowest level of dis-
persion to be considered under normal high intensity conflict circumstances, but
the likelihood of single gun employment or even fragmentation into platoons will not
be ignored as a possibility. Initial investigations have nevertheless focused on the
battery, One factor against the fragmentation of batteries is the fact that in the
avea of an Army 75 heavy division there are from 9 to 11 tube artillery battalions
(including supporting corps artillery), and extensive fragmentation, while attempt-
ing to maintain adequate dispersion, greatly complicates space management. It
has been suggested that frequent displacement might enhance the survivability of
artillery. Accurate survey is the greatest obstacle to such a concept. Two possi-
ble solutions to this problem exist. The first involves the use of laser range find-
ing equipment expected to be available in the 1970-75 time frame. The other is
employment of the self-contained navigational system in selected aerial vehicles.

C. Logistics.

In the defensive posture, division and brigade logistical elements will be
collocated to the rear of the forward brigades in the three forward support areas
(FSA's). A fourth forward support area will be formed from elements of the division
supply and transport battalion. Supply of food and petroleum products will be ac-
complished by the unit distribution method from the forward support area to the
forward units. Repair parts will be provided by the maintenance battalion, and
ammunition will be picked up by the units from the supply points. Maintenance for
the forward maneuver units will be accomplished by contact teams.

Emphasis will be placed on maintaining a flow of supplies to the forward units
rather than on building stocks in the forward areas. In the division area, aerial
resupply will be used as extensively as aircraft availability and the tactical situation
will permit, with semiarmored surface vehicles bearing the majority of the move-
ment effort.

Concerning medical operations, the division and battalion elements will be
examined to determine whether the widely dispersed maneuver and support units
can be satisfactorily supported. The combat support hospital is to be.situated near
the division rear boundary; and a forward medical company will be in each of the
three forward support areas. Self-help must be stressed. Battalion and company
medics treat minor wounds, and if the situation permits, casualties will be evac-
uated out of the division area. The principal MEDEVAC means for seriously
wounded is to be the helicopter, while personnel with serious but nonfatal wounds
will be stabilized in the forward units, and probably evacuated overland by armored
supply vehicles or in equipment being returned to maintenance units to the rear.

It is expected that mass casualties sustained in a unit under attack will not be
treated—except superficially—until the enemy threat diminishes.

War Gaming

As we examined ways in which this postulated doctrine could be evaluated and
further developed, we found that probably the easiest and quickest method would be
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through the use of a war game. Figure 9 shows some of the key factors which apply
to the war gaming activity.

WAR GAMES FACTORS

FORCES

& ARMY--75 HEAVY DIVISION
+« SOVIET TANK ARMY

NUCLEAR WEAPONS
% ACTUAL YIELDS AND INVENTORY PROJECTED FOR 1970-1975

RESTRAINTS

NUCLEAR WEAPONS LIMITED TO MILITARY TARGETS
MINIMIZING CIVILIAN CASUALTIES

RESTRICTING WEAPONS YIELDS

RESTRICTING TYPES OF BURSTS

AVOID ATTACKING POPULATION CENTERS OVER 25,000
NUCLEAR WEAPONS PROHIBITED OUTS!DE BATTLE AREA

* ok AN A

Figure 9

Combatants for the dynamic play are the Army 75 heavy division as part of a
corps in a US field army and elements of a Soviet tank army of 20 regiments. Two
Soviet divisions with a total of eight regiments are the immediate antagonists of the
US division. Incidentally, the actions of the Soviet Forces in dynamic play are based
on actual Soviet doctrine compiled from the latest and most authoritative sources

that we could find.

Since the NUWAR Study is aimed at developing doctrine within the limits of
organizations and materiel available during the 1970-75 period, projected nuclear
weapons inventories for that period, with realistic theater and subordinate unit
allocations, are being used. To place the NUWAR effort in the proper perspective,
it should be noted that, unfortunately, no commonly accepted definition exists for
tactical nuclear warfare. ‘Theoretically, it can range from a minimal one or two -
weapons a week to an almost unlimited daily expenditure of nuclear weapons in the
area forward of the field army rear boundary. Therefore, since we cannot define
specifically what tactical nuclear war is or will be, we have chosen to postulate
some restraints—drawn from the synthesis of high intensity conflict and designed
to keep the warfare within credible tactical parameters. To describe limited
nuclear warfare we have assumed that the combatants will practice some degree of
arms control and will also refrain from actions that encourage escalation. Limits
and restraints are essential if a nuclear war is to be confined to the tactical battle-
field. Hence, the course of the war will depend largely on which of the many pos-
sible restraints opposing forces observe.

Using the general category of restraints discussedabove, specific restraints
for the war game were developed, as shown in Figure 10.
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WAR GAMES RESTRAINTS

‘ _ ¥NUCLEAR ATTACKS ARE LIMITED TO 150 KILOMETERS EACH SIDE OF THE FEBA.

¥TARGETS LOCATED BEYOND THE BATTLE AREA WILL BE ATTACKED ONLY BY
CONVENTIONAL WEAPONS.

¥NUCLEAR STRIKES IN VICINITY OF‘CITIES‘(OVER 25 000 PEOPLE) WILL HAVE
AT LEAST 90% ASSURANCE THAT NO MORE THAN 10% OF THE POPULACE WILL
BE EXPOSED TO AS MUCH AS 50 RAD.

¥ SURFACE BURSTS WILL NOT BE USED EXCEPT FOR ADM.
xWEAPON YIELDS FOR BOTH COMBATANTS ARE LIMITED T0.50 KILOTON OR
LESS.

Figure 10

The rationale for the 150 kilometer factor is that it approximates the size
of an area occupied.by both the Army 75 corps and Soviet tank army with combat
service support for both combatants. (Soviet.tank army depth is 100 km: front
units supporting army will be in the next 50 km.)

Related to the war games restraints is the assumption that each combatant
has certain facilities or resources that it does not want destroyed—or similar
facilities belonging to enemy forces which it will not attack: In other words,
population centers, industrial areas, or politically significant locations are not
likely to be attacked by nuclear weapons unless (1) such action decisively dffects
the battle, or (2) the areas contain resources vital to both combatants.

Whether. one or both sides will observe any or all restraints and sanctuaries ,
is at best a speculative matter. Assurance that escalation can be prevented is not
possible on the basis of military considerations alone. - However, the NUWAR Study -
assumes that geographical restrictions apply and that no strateglc exchange of T
nuclear weapons will occur. X

One point to be emphasized is that during war games, 'if certain-tactics or BESEE
. doctrine are unsuccessful and will ultimately lead to the defeat of:US forces, the IEEEE
dynamic. play will be redirected and alternative solutions sought. The intent here ’
is to avoid wasting time on obviously unworkable concepts. and: to make maximum
use of dynamic play as a medium for developlng fea51b1e alternatlves. , SRR S S
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The war game portion of the NUWAR project has been contracted to the
Institute of Combined Arms and Support-Research Organization, a division of
Booze-Allen Applied Research, Incorporated. Figure 11 shows the time phasing
for the war game activity. The preparatory phase included identification of data .
sources, development of the data base, and static and sensitivity analysis. As
its principal tool, in addition to more than 40 personnel, to conduct the war game,
ICAS-RO developed the DIVTAG II model. DIVTAG is an acronym for DIVision
Through Army Group. DIVTAG II is a combat simulation model designed to assist
in the evaluation of organizational and tactical doctrine for large units. Low, mid,
and high intensity warfare can be simulated without model alternation. All doctrine
is externally controlled, so there exists no fixed doctrine within the model. Activ-
ities of the Navy and Air Force can be played in support of Army activities.

NUWAR WAR GAME

PREPARATION FOR WAR GAME DYNAMIC PLAY EVALUATION

1 0CT 68 15 MAY 69 15 SEP 69 15 NOV 69

Figure 11

DIVTAG II simulates an extremely broad spectrum of military activity which
includes ground operations, air operations, close combat engagements, and special
weapon assessments.

DIVTAG II is formally described as a computerized, two-sided, symmetric
combat simulation. In application ih war games, it can be open, semiopen, or
closed. It is basically rigid but can be operated with semirigid intelligence and
special weapons assessment. Unit, time, and space resolution can be as small as
platoon, centiminute (0. 01 minute), and meter. As a maximum, DIVTAG II can
play units up to army, length of period (in a single run) up to approximately 7 days,
and size of battlefield up to 8000 km square. As many as 1000 units of varying
types and sizes can be played discretely in a single game.

Using DIVTAG 1II and the postulated doctrinal concepts furnished, ICAS-RO
is now conducting the defensive phases of the war games. The data produced in
each of the offensive and defensive phases will, when analyzed and evaluated, indi-
cate the comparative utility of the several competing alternatives.

The dynamic play of two defensive games has been completed. Analysis and
evaluation of the data produced in these games is currently in progress and at the
same time, other games are being played. One of the games completed utilized
the area type defense with the US forces in company sized granules. The other

146 | BEORETR



m

game employed the mobile defense withbattalion sized granules. Bothofthese games,
and those that follow, are fought over the same terrain with both antagonists always
starting at the beginning of the war. We are trying to eliminate any generation of
comparative data that is due to accidental or artificial game differences. In both
games played, the US forces reached predetermined defeat criteria within 3 hours
after the start of dynamic play. The Soviet forces reached the predetermined de-
feat criteria almost simultaneously with the US forces in the company granule-area
defense. While not quite reaching defeat criteria in the battalion granule-mobile
defense game, the Soviet forces were incapable of continuing their mission without
substantial reinforcement. These facts must be tempered with the realization that
the defeat criteria are artificial game criteria and that we have not completed our
evaluation as to why events occurred as they did. In both games the Soviet forces
fired about 85 nuclear weapons while the US forces fired about 55 weapons. A con-
sistent aspect of both games was that dispersion did not prevent targeting. Most
targets acquired by both sides were company sized. Once acquired, these company
targets were rapidly attacked with nuclear weapons by both sides.

The findings of the war game will be further evaluated as previously indicated
in Troop Test Frontier Shield II. This troop test is tentatively scheduled for January
1971 in Europe. The tentative concept of test calls for the use of an Army 75 brigade
with its slice of division and corps support and opposed by appropriate enemy units.
The friendly force will conduct defensive operations for four days, and offensive
operations for one day. ' .

Summary

In summary, the NUWAR study will lead us to an answer to the question,
"How do you fight and win a tactical nuclear battle?"

Gentlemen, this concludes the b‘riefing. Are there any questions?
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Question and Answer Period

GARWIN {(IBM): As I understand it, it's the Soviet-doctrine to use a chemical
agent in conjunction with their nuclear weapons. Is this taken into account in your
war games and in your troop tests?

KNOX: No, we are not going to play chemical agents in either the war game

or the troop test. We have considered it in the doctrine but we are not going to
play it. We are attempting to keep the program within manageable limits.

GARWIN: So far as I remember it, Dr. Ord yesterday said that in some of
the Soviet exercises about equal numbers of FROG's with chemical warheads and
with nuclear warheads were employed, It seems to me that this doesn't model the
situation properly if one neglects the chemical agent,

KNOX: 1believe in recent years the proportion of nuclear weapons has gone
up in their exercise. I am not sure about that point. However, I do know you can
prepare for chemical operations with equipment rather than with new tactical doc-
trine, I don' believe it would invalidate our findings to concentrate on the nuclear
aspects without, at this time, cons1der1ng the chemlcal aspects. R

DOUGHERTY (S1.A): What kill criterion do you use? In your' game or exercises,
do you check the sensitivity of the assumptions, for example, what's killing people?

KNOX: Most of the casualties in these first two games have been from the
effects of nuclear weapons, . :

DOUGHERTY: What rad level, for instance, do you use as k111 or incapaci-
tation? 4

KNOX: The generally accepted 650, plus or minus 150 rad, is the kill
criterion—LD50, Neither this information or any other information available was
precise enough for war games. So we assigned killing doses of radiation going-all.
the way up to 3000 rad exposure, For instance, someone getting a 3000 rad ex- -
posure was expected to be of no more use to the forces involved from that instant
on. Those with lesser amounts of radiation were not expected to be.-of any use in
a few hours, We have documented the assigned radiation levels that we used to put
people in an ineffective category, but we are not claiming that we reﬂect objective
truth since there are no figures to reflect this truth. .

McDONALD (LRL): You said that Oregon Trail was not accepted because from
a paper study it was apparent that the equipment to carry out this deployment was
not available in the '68 to '72 time scale, and also apparently there was serious
concern about command and control aspects. I gather your field test of this more
or less proved this point in the '66-'67 operation that you. spoke about, What would
you say is the most significant change that your new study projects for that system
over the things that the Oregon Trail study itself proposed? Is it: Just that you are
now looking at '75 technology ?




KNOX: We are looking at '75 technology. We are attempting to make s@ire
that all the material we use is actually in being, or we have some strong reason to
expect it to be in being. For instance, we are not using any nuclear weapons that
have not reached at least Phase III. I suppose this is one of the biggest differences
in the study. We are trying to get a reasonable balance between being able to fight
in a nuclear configuration and maintaining a large, or acceptable, conventmnal
capab111ty for each 1nd1v1dua1 unit,

McDONALD: I would suggest that if you are using only weapons that have
already reached Phase III and you are looking in the '75 time frame, you may be
denying yourself weapons that are under very active study at this time, and this
may not give you the right kind of answers. It certainly won't assist you in trying
to find out what weapons yould like to see developed.in that sort of time frame,
That might bias the study in a rather unfortunate way. n

KNOX: We recognize this problem, but we gave more weight to the possi-
bility of having our study appear to turn on the appearance of new weapons, We
hope that we are going to create doctrine that is not so dependent on an 1nd1v1dua1
weapon that comes up in the future.

McDONALD: Let me agk you a specific question about a new weapon system.
I know Oregon Trail was quite dependent on the AD-70 concept, or I guess we call it
SAM-D now and will call it something different next year. Is there some such air
defense field army error and short range missile defense system postulated in your
study or not? ' .

KNOX: Not SAM-D.
KING (AFXPD): On what premise do you employ nuclear Wweapons as a peb}:le

killer? I am curious as to why you would fire a nuclear weapon, What causes you
to fire it? -« : * T

KNOX: We came up with some criteria for the gamers based on threat to the
units they are playing, that they are representing. Essentially, a company (or
larger) element immediately opposing some American element, is worth a nuclear
weapon, Then we put some restraints into the gamers! instructions—they are not
to deliberately over-kill; there are prohlbltlons against area fire, and we try to
make them use it reasonably.

KING: Are you using improved fragmentét'f;ion?

KNOX: Yes sir, we are—conventional improved fragmentation.
SQUIRE (L.RL): One surprise of Oregon Trail is the apparent req'uirement
for some 30,000 or so nuclear weapons. I wonder if you would extrapolate the level
of the battle that you were talking about in NUWAR to, say, NATO—What does the
quantitative requirement in nuclear weapons turn out to be‘f’

KNOX: So far we have not addressed the problem of maklng this a. requlre-
ment study. We are trying to keep it in a doctrinal area,. We have attempted to -
use, as the inventory available to the Air Forces in both areas, what we believe,:*—
may become available in the time frame. But as far as requirements are 4
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concerned, this study really doesn't address that problem in the best manner; it .
wasn't intended to. We are going to investigate what would happen if the US force
had 25 percent—or 50 percent—as many weapons as it'does,. But this study is
really not a requirement study.

LAUREYNS (General Dynamics): What was the principal means of gaining intelli- '
gence for the use of your nuclear weapons, and are the results very sensitive to that
means of locating and identifying units to be attacked? - .. _ :

KNOX: All the sensor elements that are available to the division, either
organic or at services, are played in the game, including Air Force RECCE, Army
Aviation, acoustical devices, seismic devices, patrols, and, listening post radar.
We have attempted, at great length, to get accurate factors for their capabilities
ground into the machine, and I believe we have, after several false starts. ,

LAUREYNS: You couldn't identify certain of those elements as belng the
most frequently used or most effective ? :

KNOX: In the early stages there was a four-hour period when the opposing
force, the Soviet force, was across the border and moving toward our FEBA.
During that period, the Air Force RECCE was most effective. After that period,
which stopped at about 1200 or 1130 in the morning, the ground combat started
around noon; after that time, I don't know just who got the most targets.
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Colonel James M. Page
USA, USAREUR

TACTICAL NUCLEAR WARFARE 1972 - 1978

The nuclear capability of US Army Forces, Europe, has grown from a single
gun battalion, first introduced in June 1953, to the present capability, which ranges
in size from the 155 mm howitzer, with a range of about 14 km, to the Pers hing
missile with a maximum range of approximately 740 km.,

As our capability has increased, we have also seen the capability of the
Warsaw Pact forces increase, and today we have nuclear giants facing each other
in Europe, both sides having a capability to engage in strategic and tactical nuclear
warfare,

The purpose of this briefing is to familiarize you with USAREUR's concepts
and weapons requirements to fight a tactical nuclear war. A USAREUR study on
tactical nuclear weapons requirements, Central Europe 1972-1978, was completed
in October of last year., The study had a twofold purpose: (1) to postulate USAREUR's
concepts and requirements, and (2) to stimulate discussion about these concepts
between and among the national forces comprised in the Central Army Group,
Europe. The study was forwarded to selected NATO and US Headquarters for re-
view and consideration in the computation of nuclear weapons requirements for
Central Europe., The information presented today represents approved USAREUR
concepts, and at the present time stated requirements remain under consideration
at various higher headquarters,

You will notice that thig study concentrates upon the requirements and justifi-
cation for ground tactical weapons, because they are our business, We recognize
the essential nature of Air Force requirements and do not intend, by our study, to
reflect otherwise,




The briefing will cover the following aspects of tactical nuclear war:

1, Concept
2. Threat

3., Weapon requirement

CINCUSAREUR's tactical nuclear concepts are:

1. Avoiding stra'tegic exchange
9. TPattle area deployment
3. Phases of operation
Stabilization
Nuclear dominance

Exploitation

Tactical nuclear weapons as a deterrent are only as effective as our ability
and willingness to employ them, coupled with the enemy's knowledge of our willing-

ness.

The requirement to utilize tactical nuclear weapons in Central Europe could
arise in any of several ways. It could arise as a result of conventional attack and
escalate to a tactical nuclear war, or it could be caused by a surprise nuclear
attack., In any case the basic requirement would probably arise from a miscalcu-
1ation on the part of the Warsaw Pact. If a conventional attack were made against
Central Europe by the Warsaw Pact, the Warsaw Pact authorities must have con-
gsidered that there was a good chance that NATO would either risk defeat and not
use nuclear weapons at all, or would not use them either in time or in such a way
as to prevent the Warsaw Pact from attaining its objectives. On this basis, the
inference would be that either the Warsaw Pact had a reason to doubt NATO's will
to go nuclear; or had set itself a geographically limited objective capable of early
attainment; or had 1aunched an aggression whose scope could be modified according

to NATO!'s response.

It is not NATO's desire to initiate a nuclear war; however, the choice may be
forced upon us as a matter of survival. We must, at that time, be prepared to use
our weapons.

in the event a nuclear war starts, it is reasonable to believe that both the
United States and the Soviets will try to avoid a strategic nuclear exchange, because
of the mutual devastation and casualties that would be inflicted. Consequently,in a
NATO-Warsaw Pact confrontation the employment of nuclear weapons would probably
be restricted to the battle area, or would be restricted by other mutually advan-
tageous constraints. Both NATO and the Warsaw Pact possess the forces and the ‘ :
tactical nuclear weapons to mount such a war, Therefore, a tactical nuclear war
is expressed as a realistic option that may occur on the European continent,
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In conjunction with this, is the concept of the initial employment of nuclear
weapons. The initial employment would certainly demonstrate our willingness to
use our weapons, and the 'strike, if used with precision, could well cause.the enemy
to reconsider, halt his aggression, and retire behind his borders.

The initial weapons employment could be limited to a small strip of territory
on the eastern border of the Federal Republic and the western border of the Pact,
to minimize civilian casualties. This border strip is thinly populated, so the effects
on the population would be minimized. The longer the release of weapons is de-
layed, the farther the enemy will advance and the greater will be the likelihood of
increasing the number of friendly civilian casualties (see Figure 1).

The Tirst option to be employed could be atomic demolition munitions utilized
to enhance natural barriers and create obstacles to enemy movement, These
weapons are essentially defensive in nature, noncasualty producing, and if buried
would produce relatively little fallout. ADM employment, coupled with appropriate
warning to the Warsaw Pact, would certainly provide unmistakable evidence of
NATO intentions, while restricting effect to NATO territory.

In the event the Warsaw Pact forces breached the barrier and continued to
advance, then the next step would be a simultanecus attack with small yield tactical
nuclear weapons employed across the central front (see Figure 2).

This selected nuclear response must provide for employment of sufficient
weapons to render an enemy incapable of immediately continuing the attack. Small
yield weapons, airburst, with small delivery errors would be used, both for pre-
cision and to minimize civilian casualties. The weapons should be delivered as
nearly simultaneously as possible along the entire central front, The numbers of
- weapons and the simultaneous strike are both necessary: (1) to illustrate to the
aggressor the penalty of his aggression; (2) to illustrate that no part of the battle-
field is a sanctuary, and (3) to demonstrate NATO's unity of purpose in defense of
NATO territory. Counterattacks in conjunction with this nuclear strike would. be
characterized by short, sharp, small unit actions.

This initial blow should face the enemy with the extremely difficult problem
of what to do next—quit the attack, respond in kind, or escalate. If he responds in
kind or escalates, we then need a concept to fight this escalated but still limited
war. This expanded tactical nuclear conflict has been called a "sanctuary' war by
some; a sanctuary because neither the US nor Soviet homelands would be struck.
Our concept to fight the expanded or theater nuclear war—which is still localized—
is identified in three phases:

Phasge I, Stabilization -- The initial phase would be characterized by NATO
ground elements seeking out and destroying, as first priority, the Warsaw Pact
nuclear delivery means, Friendly ground forces would be assisted, where possible,
by air elements that could be diverted from the air battle. The second priority
efforts would be the destruction of his maneuver units and control elements. NATO
units, particularly nuclear delivery units, would move frequently, under cover of
darkness, in order not to be targeted and destroyed. Command and control would
be tenuous at best because communication would be disrupted by electromagnetic
effects. Logistical support would be disrupted. In the tactical units, survivability
would be paramount, and would be in direct ratio to the state of training of the unit
and the caliber of leadership at the middle and lower levels, During this period,
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the bulk of the friendly air effort would be directed to winning the air battle. At the
end of Phase I, USAREUR anticipates a force disposition characterized by small
maneuver units and scattered nuclear delivery means,

Phage II, Nuclear Dominance -- The aim of surviving fighting units must be
completion of the destruction of the Warsaw Pact nuclear delivery means. At the
same time, the capability to recover and reform maneuver elements and residual
nuclear delivery capabilities must be maintained. Nuclear supremacy can be
achieved by a combination of actions:

1. Destroying or causing the enemy to exhaust his supply
of nuclear warheads.

2. Destroying the enemy's delivery vehicles.

3. Rendering his launcher crews and assembly teams
casualties. During this period, surviving NATO combat
elements would consolidate into battalion size formations,
Disrupted command and control would be re-~established
and nuclear delivery fire units incorporated into these
task forces so that residual nuclear weapons would be
available to support the next phase,

Maintaining contact with surviving air elements would be critical to continued
air support and target acquisition operations.

Logistic support would be re-established by:

1. Locating surviving supply dumps and indigenous resources.

2. Initiating recovery operations to place serviceable equip-
ment back into operation,

3. Aerial resupply.

Phase III. Exploitation -~ NATO forces at this point would conduct compara-
tively small scale military operations against a weakened, disorganized, and
demoralized enemy. The NATO task forces would continue the process of recon-
stituting units, probably as national groupings. Thus, combat forces responsive to
a command and control organization would continue to grow and would ultimately
destroy or eject surviving Warsaw Pact forces remaining on NATO territory.

After determining the concept of phasing the war, it becomes necessary to
examine the threat (see Figure 3). The Soviet ground forces will remain the
largest element of the Soviet establishment. Their availability supports the concept
of large numbers of divisions advancing rapidly along the avenues of approach
through NATO defenses in the aftermath of a nuclear exchange., Virtually all of
their divisions are either tank or motorized rifle divisions. They have been stream-
lined, and with nuclear fire support, are designed conceptually to advance as
rapidly as 100 km per day. Their equipment is rugged, simple, and standardized,
and should continue to function for long periods of time without breakdown. The
logistical system is designed to support this rate of advance, Any POL problems
would be largely solved if the Soviets acquired even a small part of the POL stored
in the Federal Republic of Germany near the Warsaw Pact border. The Warsaw Pact
would mount a combat ready force of 79 divisions, 61 immediately available, and

18 more within six days.
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Figure 3

This force is supported by tactical nuclear delivery systems. Soviet tactical
nuclear delivery systems will consist of the free rocket over ground or FROG,
which is organic to Warsaw Pact divisions, a follow-on or SCUD guided missile
with capabilities similar to NATO'sPershing, and a longer range 8S-12 guided
missile in support of the front organization (see Figure 4), Current launcher

estimates show 237~

316 FROG's and 190 SCUD's and SS-12's available to support

the force. Approximately 3800 tactical aircraft would be available, and 580 of these

would be light bombe

For compariso

r or RECCE aircraft (see Figure 5).

n purposes, the approximate number of ground delivery systems

in Central Europe for both NATO and Warsaw Pact forces are shown on Figure 6.
The weapons are categorized as cannon artillery, rockets, and short range ballistic
missiles. As you can see, at this time we have an absolute advantage in cannon

artillery. In order t

o make the delivery comparison more meaningful, the medium

range ballistic capabilities of both forces are shown, You will note that in this field
the Soviets have an absolute advantage vis-a-vis NATO.

A study was made of this threat to develop the target array within a division
slice of the combined arms army.
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Figure 4

Both fixed and mobile targets will be attacked by NATO forces in a nuclear
war in the Central Europe region, Typical fixed targets are airfields, rail centers,
communications centers, critical road intersections, bridges, supply installations,
and nuclear weapons storage sites, Weapons for these fixed targets are in
SACEUR!s nuclear strike plan and were not considered in our study of requirements
for a tactical nuclear war, Mobile targets are normally tactical force locationsg
that move at random periods of time, and they are addressed,

Fixed targets are described in three dimensions—map coordinates and altitude;
mobile targets, in four dimensions—map coordinates, altitude and the time the
target is at these coordinates, Rarely can the fourth dimension be accurately fore-
cast, so an estimated time must be used. Numerous war games have been con-
ducted to establish a realistic number of mobile targets. Conclusions from these
studies indicate that a division slice of targets in a Warsaw Pact front is the best
methodology. This division slice of targets includes division maneuver elements,
control headquarters, fire support, and logistic facilities, as well as the nuclear
delivery units in a combined arms army back to 60 km in the rear of the area's
forward edge. These war games have indicated that in an area of 60 km beyond
the battle area's forward edge on a division front, there were 79 targets categorized
as shown in Figure 7,




Figure 5

Category 1 Targets -- Nuclear delivery units, curface-to-air missile units,
and their control headquarters. The threat represented by this type of target is
serious enough to warrant 90% assurance of 100% destruction.

Figure 8 represents a schematic of a division slice extending from the FEBA
to a depth of 60 km into the enemy rear zone., You will note that there are 10
Category 1 targets located at various distances from the forward edge of the battle
area, The distances are measured in kilometers with the 10 targets located in an
area between 4 and 60 km. All must be successfully attacked.

Category Il Targets -- Aviation, artillery, infantry, and tank units of com-
pany size or larger, and regimental size headquarters (see Figure 9). The threat
of this category of targets ig congidered to require a 90% assurance of 50% destruc-
tion. There are 60 Category I targets, and at least 50% destruction must be

reached here.

Category III Targets -- Engineer, signal, and combat service support units
or activities (see Figure 10). These targets do not represent an immediate, direct
threat. This threat requires only a 90% assurance of 33% destruction. There are
9 of this category, and 3 must be successfully attacked. .
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Note that airfields are not listed in the target categories, for as mentioned
previously, they are programmed for attack in SACEUR!s scheduled program.,

I wish to emphasize that we do not program for destruction of every target in
the division slice, but rather only the minimum number of targets necessary to
insure their defeat, Of the targets to be attacked, you will note that the level of
assurance of destruction is commensurate with the threat of the individual target.
Our study reveals that 43 of the 79 targets in the Warsaw Pact division slice must
be successfully attacked in order to defeat the division (see Figure 11).

COMPARISON OF DELIVERY MEANS

CANNON
ARTY ROCKETS SRBM MRBM
NATO 600 (plus) 125 (plus) 50 (plus) 0
(155/8") (H)) (SGT/PERSH)
WARSAW 0 237-316 190 600 (plus)
PACT (FROG's) (SCUD's-SS-12)
Figure 6
TARGETS

CATEGORY [ - NUCLEAR DELIVERY UNITS, SURFACE-TO-AIR MISSILE
UNITS, CONTROL HEADQUARTERS: 90% ASSURANCE OF
100% DESTRUCTION

CATEGORY I1 - AVIATION, ARTILLERY, INFANTRY AND TANK UNITS (CO
AND LARGER). REGT'L SIZE HEADQUARTERS: 90%
ASSURANCE OF 50% DESTRUCTION

CATEGORY I11- ENGINEER, SIGNAL AND COMBAT SERVICE SUPPORT
UNITS: 90% ASSURANCE OF 33% DESTRUCTION

Figure 7
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Based on the distance of the targets from the forward edge of the battle area,
and the ranges of our weapons systems, the following weapons will be utilized:

1, The 155 mm nowitzer for targets from 0- 12 km from
the FEBA (see Figure 12).

2. The 8 inch howitzer for targets from 2 - 12 km from '
the FEBA (see Figure 13). .

3. The Honest John for targets from 12 - 24 km
(see Figure 14).

4, The Ser geant for targets out to 60 km
(see Figure 15).

5. The Lance missile system which, although not in current
army inventory, is scheduled for introduction into USAREUR
in 1972, and was included as oneé of the weapons systems. It
will cover the same range of targets as the Sergeant and
Honest John

g. Tactical air (see Figure 16), which will range throughout the
battle area.

Operational factors that im;iact on the types and numbers of weapons required
are shown in Figure 17.

Most of these operational factors have been utilized in previous nuclear
weapons requirements studies. However, the operational factor of target mobility
was utilized for the first time in this weapons requirement study. This factor
represents the probability that a target will remain in place from time of discovery
until a nuclear strike occurs. After consideration of these factors, it is evident that
more than one weapon must be programmed per target to achieve the level of destruc-
tion necessary; yet we have presented the worst case to ourselves. We have not
programmed weapons for all 79 targets in the division slice, nor have we overkilled
those targets that did not require 2 higher 1evel of destruction,

Figure 18 shows 2 requirement for approximately 125 nuclear weapons to

defeat 43 of the 79 targets in a division glice. Cannon refers to weapons such as |
the 155 mm and 8 inch howitzer; Roc ket, to the Hone st John; and SRBM, or
short range ballistic missile, to the Sergeant or Lance, Strike RECCE aircraft
may be used to restrike targets and to attack mobile targets.

DEL e )
e ’ ETED Additional weapons (sée Figure Ly) must be provided to
Tiiack the mobile migsile units and other front targets more than 60 km in the rear
of the FEBA, The figure 900 represents the approximate total for defeat of all such

targets in the central region.

As a result of our study, we find that we need approximately 12,000 weapons
to fight a successful tactical nuclear war in Central Europe.

In Figure 20, AD refers to air defense, specifically, the Nike Hercules
system,to provide nuclear defense against airborne targets. The number of Air
Force weapons required is more than present allocations.
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OPERATIONAL FACTORS

e DELIVERY UNIT SURVIVAL
® \WEAPON READINESS

e ABILITY TO PENETRATE

e LAUNCH PROBABILITY

e IN FLIGHT RELIABILITY

e ACCURACY OF TARGET LOCATIONS
AND TARGET MOBILITY

Figure 17

WEAPONS REQUIREMENTS (APPROX)

WEAPONS SYSTEM DIVISION SLICE
CANNON 85(12)*
ROCKET 15
SRBM 5
STRIKE-RECCE 20

TOTAL 125

“RESTRIKE OF CAT | TO INSURE DESTRUCTION
AS REQUIRED.

Figure 18

FRONT TARGETS (APPROX)

WEAPON SYSTEM TARGETS WEAPONS
SRBM 150 -
PERSHING 122 130
STRIKE-RECCE 272 : 27—0
| TOTAL 900

"RESTRIKE OF CAT | TO INSURE DESTRUCTION AS REQUIRED.

Figurc 19




WEAPONS REQUIREMENTS/ALLOCATIONS
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Figure 20

Considering the threat that opposes us, we feel our study reflects the minimum
" number of weapons necessary to do the job, and we feel this requirement is an attain-

able goal,. wg
- .~ ... DELETED D)

In postulating our requirements, we studied weapons systems that are not cur-
renfly in our inventory. Examples are the Lance and the 175 mm nuclear round. It
¢ .ars that the Lance is a virtual certainty, but we will not receive the 175 mm
nuc.ear round in the foreseeable future. Because of these and other changes, the
USAREUR study is being updated this year.

One item of major concern which is recognized by our study, is the imbalance
between weapons mix requirements and assets physically on hand, The 1mbalance 1s

_most apparent in cannon artillery and Honest John (see Figure 21), = '~ i ‘&é

DELETED 6 r)

WEAPONS MIX IMBALANCE

STUDY CURRENT
REQUIREMENTS ALLOCATION DIFFERENCE

CANNON 7000
HJ 1100

; DELETED VE

Figure 21
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As mentioned earlier, this study was presented to selected NATO Headquarters,
and so far it appears that their response has been favorable, They have agreed with .
the concept and methodology used. Some of CINCENT's comments as they were

passed to SACEUR are as follows:

The AFCENT contribution closely parallels the USAREUR
study in several areas, and in particular with the percentage
of targets engaged and the factors in computing the numbers
of weapons per target.

It is suggested that the nuclear concept of operations should
be examined in detail by SHAPE and that future studies con-
sider the concept proposed by USAREUR.

CINCENT is the Commander in Chief, Allied Forces, Central Europe. He commands
both the Northern and Central Army Groups. USAREUR and 7th Army are a part of
the Central Army Group.

Another of the Headquarters receiving the study was SHAPE, Supreme Head-
quarters Allied Powers Europe, and it is evident that the USAREUR study had an
influence on SHAPE thinking because, in computing their latest weapons require-
ments, SHAPE, for the first time, used the target mobility factor, as did the
USAREUR study. :

In summary, we have presented to you USAREUR's concept of fighting and
winning a tactical nuclear war, together with a determination of the number of
weapons required to support the concept. The successful defense of NATO Europe
must include the option of a tactical nuclear war.
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Question and Answer Period

CARNE (RAND Corp. ): The previous speaker, and you also, commented on the
importance of command and control. You were going to use a responsive command
and control system to tie all this together., The question is, how are you planning to
do it?

PAGE: This could develop into quite a discussion., I assume you would be
interested in the step-by-step sequence as well as the overall command and control,

CARNE: For this discussion, concentrate on the question of what basic means
of survivable command and control you are going to have. I assume you are going to
keep all this under control, tie in the various scattered elements and so on, at a very
high level of nuclear violence.

PAGE: This is going to be quite difficult because of the problems that we
might run into in using radio equipment, which is what we are heavily dependent
upon at this time. I don't have an answer for a very high level command and control,
We anticipate that the shorter range radio communicatior will not be knocked out for
a considerable period of time, Long range systems may be.

CARNE: Could you make any assumptions regarding the availability of mallard
or tactical concept?

- PAGE: Not in this study. I might point out that in this year's study command
and control, target acquisition, and atomic demolitions will be addressed much more
deeply than they were in last year's study.

FOWLER (DDR&E): Referring to the previous talk, are there some generali-
zations that one can make concerning the need for a different troop or battle deploy-
ment for nuclear war and whether those deployments are more vulnerable to the
other kind of war? That is, if you are in a nonnuclear deployment, are you more
vulnerable to nuclear attack and vice versa? If so, that must be quite a transition
problem both from a communication and a decision point of view. I am wondering
if that problem was addressed in either your or the previous speaker's study?

PAGE: I think we all recognize the transition problem and the fact that, if
you are fighting a conventional war, your posture on the ground is much more con-
centrated; the same on the other side. In the conventional posture, the linear
distance occupied on the ground is about two-thirds that occupied by a nuclear spread
formation. Therefore if you are in a conventional posture when the enemy hits you,
you present a much more concentrated lucrative target., This is one reason that we
considered a simultaneous strike across the front as one of our early options, with
the purpose of bringing the enemy lead echelons to a halt. We postulated that they
would be in a conventional posture at that time, presenting more lucrative targets,
We would concentrate on the maneuver battalions, and we would only use divisional
size weapons—that means up through the Honest John-—with the purpose primarily
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of stopping the lead divisions for one to three days while they considered what they

were going to do. This gives us an opportunity to transition to a nuclear posture,

deliver the nuclear strike, and be less vulnerable to any counterraeasures or reaction ‘
by the enemy. |

FOWLER: Am I correct that you are more vulnerable to a nonnuclear attack
if you are in a nuclear disposition?

PAGE: You have trouble massing to oppose the enemy's massed attack—that
is correct,

l’V_ALSKE (DOD): In your simultaneous strike, about how many weapons would
be used? :

PAGE: This depends on the threat. Taking into consideration the changes
that have occurred since Czechoslovakia in the upgrading in the readiness of the
Warsaw Pact forces, the additional divisions that are in Category 1, we postulated
in the central region 20 Warsaw Pact divisions as the lead elements of the first
echelon. We would go after the maneuver battalions only in these 20 lead divisions.
The depth of the attack would not exceed 25 or 26 km from the FEBA, and we would
visualize using between 247 and 260 small yield weapons, 10 kt or less in most
instances.

TR e ~ AT
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PAGE: We would use those primarily close to the forward edge of the battle
area (FEBA), which is where we utilize most of our weapons, by the way. I might
point out that in those 125 weapons, we have provisions for restrike, strike RECCE
aircraft. The weapons may never be fired. In this consideration, the weapon re-
quirement may drop from 125 down to 90 or so, and the same with the mobility factor.
T can't really answer your question on how much we could reduce the number of
weapons if we had the longer range, improved tube weapons.

ORR(USARPAC): Yousaidyou'dstart with the ADM as your threshold—what happen-
ed to the Hercules? I can see the Russians coming to the border, but they are going to
send their air ahead of them and your threshold is going to be at the Hercules.

PAGE: Let me say, as far as the air defense is concerned, the use of the
Hercules could occur before, during, or after use of the ADM; it would depend
strictly on the air threat, what kind of a massive attack they launched, and the effect
on, or threat to, the maintenance of our nuclear capability in aircraft. Althoughl
didn't mention it here, Nike Hercules air defense weapons may well be utilized long
before ADM. They are again essentially defensive.

ORR: This brings out the need for quick release of nuclear weapons, because
you have an immediate decision when you see them coming.




ECAIIg

PAGE: Selective release procedures, yes.

REP. HOLIFIELD: Why was the Davy Crockett scrapped?

PAGE: I am sorry, I am not in a position to answer that question.

REP. HOLIFIELD: On the theory that you need maneuverability—and this
involved only two men in a jeep, and you had between 2000 and 3000 of them in
Europe—I just wondered why they were withdrawn, particularly when you say you
have 5700 deficit in the tubular units. That is a simple question and someone ought

‘to be able to answer it.

COWAN (3rd Armored Division): I think I can answer. Davy Crockett was
brought into the inventory and was actually used the last time, I guess, in the Berlin
crisis of 1961. The problems with Davy Crockett were twofold: (1) Since it was
essentially a platoon weapon, command and control was a problem, and there
apparently was great fear that some sergeant would start a nuclear war; (2) the
resources that the Army had to provide to actually keep Davy Crockett in the field |
were a higher price than the net worth of the weapon at that particular time. In fair-
ness to this weapon, it did represent a significant advance in the technical state of
the art, both from the design and the production viewpoint, and I think the laboratory
responsible for the design and production deserves a great deal of credit. It is un-~
fortunate that we were not able to fit it into our command and control and manpower
system more effectively. I think it was a little bit ahead of its time.

HOERLIN (LASL): I wonder to what extent weather conditions are a parameter -
in your studies. It seems probable that during the normally prevailing westerly
winds in BEurope the result will be one thing, but with easterly winds—and there are
long periods of easterly winds—the result could be different.

PAGE: This was primarily a weapons requirement study, and consideration
of weather was not specifically addressed in this study. You realize that constraints
are placed by SACEUR on our use of weapons,; as to the number, types of yields,
size of yields, and what weapons, if any, can be burst on the surface. Primarily
the weapons utilized would be airburst.

HOERLIN: In case of first engagement of the size you described, what is the
integrated fallout dose for unprotected populations?

PAGE: By integrated, you mean the total over the whole battle area?
HOERLIN: No, the integrated over time for a particular location.
PAGE: T don't know.

 NEWHOUSE (TRW): You postulate a high attrition environment, How do you
intend to implement your RECCE strike concept that you talked about?

PAGE: You mean the strike RECCE going out to check whether or not the
targets have, in fact, been struck?
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NEWHOUSE: I would assume when you talk about RECCE strike you are
talking about target acquisition and also the strike. Iam concerned about how you
intend to implement the target acquisition feature in particular,

PAGE: Again I can merely say that this subject is receiving additional em-
phasis in the up-date study this year,

GARBLIK (McDonnell Douglas):

,Will these be phased out of the stockpile ?

\ PAGE: O o} systems range up to the Pershing, of course.
¢ ‘DECETED

tr}( . They were available
‘just as they were available here. In other words, this was a limitation placed on the
game and not a limitation on the delivery capability that exists.

NELSON (LRL): In your operation plan, you had great emphasis on knock-
ing out the enemy's ability to deliver his weapons on you. Considering the range of
FROG and SCUD and the range of the weapons that you have available, how do you
intend to knock him out?

PAGE: We considered the use of the Lance as well as the Pershing for the
greater ranges. Location of the FROG and some of the others was quite difficult,
You would have to use aircraft on some of these targets at the ranges you are talk-
ing about.

DILLAWAY (AMC): In you presentation you have three categories of
targets in a very tight area; you selected low yield weapons for particular targets
with high kill probability, but you also assumed you had good RECCE and command
control on this. This, to me, assumes they aren't hitting you, and the result is that
you have a mismatch of weapons., Assuming that you do have a condition where the
UCM and command and control are not favorable to you, is your new study going to
look at using higher yield weapons to approach an area destruction which might re-
sult in a more favorable mix?

PAGE: This is one of the things we will look at. Of course we are interested
in discrete targeting because we are working in a multinational arena, and we are
interested in limiting destruction primarily to military targets. This presents a
problem when you are fighting in an industrialized, heavily populated area, In most
instances, we try to use the lowest vield, and if necessary, two small weapons
rather than one. »

NELSON (LRL): This requires that you have good RECCE and good electronics;
also your model assumes that vou have a great number of targets in a rather con-
strained area.

PAGE: This is fairly typical, as you will see if you look at the Soviet com-
bined arms army and their disposition, either in conventional or high intensity
posture. This is one thing that really affects requirement studies, because you can
go into quite a discussion about whether you should base your requirements on what
you think you will find or whether you should base your requirements on the actual
number of targets that are there. This makes a difference in your results.
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FOSTER (SRI): I had the opportunity to do a similar study in 1963-1964 in
Europe, and two things bothered me, The first was the general strategic concept
advanced under the McNamara strategy of conventional emphasis in the pause,
Obviously this hinges on the option of the German concept of no deep penetration
being allowable; on the MC 14/2 strategy; and on the political directive of '56 which
did not include the concept of a limited war prolonged in scope and in time in Europe.
Is that correct? Is this founded on the graduated deterrent concept which accepts
the original political directive?

PAGE: We can consider the direct defense, the forward defense, if you will,
postulated in the MC 14/3 as a requirement, Initially, we would start fighting the
battle conventionally. However, in this particular instance we feel that we must
apply nuclear weapons early, within the first one to three days, or risk a serious
breakthrough. Remember, I am not speaking for NATO at this time—this is the
feeling at USAREUR Headquarters.

FOWLER: One to three days looks like more than one to three hours or
minutes. That is the reason I am asking the question. That is not a one to three
day operation you had there when you had those ADM's going off right along the
political border. »

PAGE: No, but this is basically what we feel, within one to three days. Of
course it may well occur earlier than that, particularly with air defense weapons.
If you have a massive air attack that is going to threaten the survivability of your
entire force and your restrike or your strike capability, particularly in nuclear
weapons, you might require nuclear weapons a lot earlier.

WHITE (Lovelace): In the tactical context, what do you think is the ideal
distribution between artillery and rockets and missiles?

PAGE: You are looking for a percentage?

WHITE: The distribution between artillery and rockets in the Soviets was
different from ours, and I wondered if you considered it healthy for us to go ahead
and maintain the preponderance of artillery? There is either an advantage or a
disadvantage in doing it, and what is it?

PAGE: We would like, of course, to maintain our artillery preponderance
capability, We would like to sée it extended. We would like to be able to reach out
farther with tube artillery weapons accurately, say 30 km, because a lot of the
targets we find are in that range. We would also like to be able to counter this
MRBM/IRBM threat, which we cannot do right now,

HOYT (Lovelace): Why don't the Soviets have tubular weapons, then?

PAGE: Idon't know. Perhaps they could. There is no evidence they do have,
as you heard Dr. Ord state, but they have a capability, Perhaps they are not in-
terested in discrete targeting; maybe they are interested in area concepts.
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COWAN: I'd like to refer to the question before the last one with regard to
MC 14/2 versus 14/3, General Burchinal pointed out yesterday that there is a
significant change in the strategy which NATO plans to employ in 14/3 as compared
with the trip-wire concept of 14/2. He brought out the three points—direct defense,
deliberate escalation, and general nuclear response. No one has placed a time
1imit as to when you would go from one to the other, or whether you would ever
start with direct defense. Therefore you will see that military assessments of the
situation we face in Europe vary in the scenarios, depending upon the specific
aspect of the situation which we are attempting to analyze and study.

HAMPTON (OSD-ISA): As I understood your concept, you intend to employ
the 12,000 weapons in a band roughly 60 km wide, 30 km on either side of the TEBA.

PAGE: No, the total of 12,000 weapons included those that would be utilized
in the division slice in the first 60 km of FEBA. It also included some 900 weapons
that would be utilized to attack front targets, particﬁlarly the nuclear delivery means,
that are deeper than 60 km from the forward edge of the battle area. In other words,
we would after the whole threat, not just the 60 km band immediately opposite us.
This is if we got into the big battle which would require the 12,000 weapons.

HAMPTON: It is apparent, though, that the major portion of the battle would
be fought on NATO territory. This is the thing that's politically unacceptable to our
European allies and yet this is what you base your strategy omn.

PAGE: The area of the battle, if we fought a tactical nuclear war, would be
restricted not just to NATO territory but also to the Warsaw Pact territory. It would
not involve the Soviet Union. That is correct.

HAMPTON: But when you speak of 900 weapons. out of 12,000, and say that you
would use these in the front area, I still have to feel that most of your weapons are
going to be actually fired on NATO territory.

PAGE: That would depend upon the depth of penetration that you permitted
before you started using them.

GIRARD (RAC):

DELETED
If your own resources

cannot make a significant coftripution ifi getfing tire superiority over the enemy's
nuclear threat against you, why do you not direct them primarily against his
maneuver elements—in other words, make those your Category I targets for the
resources you were talking about ?

PAGE: Of course, initially, or at some time in the engagement, the thing
that can hurt us the worst is nuclear delivery means. Next, if you can knock out
his command and control elements for those things, you have made a big step for-
ward in enhancing your own survivability. I1'd like to point out that, in our simulta-
neous initial strike, we do go after maneuver elements primarily because we want
to halt the enemy right then. The things that could hurt us the worst are listed
Category I items.
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GIRARD: Yes, but they are outside your range of capability, aren't they 2

PAGE: Not the FROG.

COGGAN (North Am, Rockwell): Your study was predicated on simultaneous
initial effort using ADM's and going after front targets, and it appears that at least
in today's environment this is politically unacceptable to NATO, Suppose you had to
wait a day before you could get release from Washington (or wherever) to launch
this simultaneous attack—how much impact does that have on the total number of
weapons you should have at your disposal to win?

PAGE: None whatsoever. The ADM option, as a possible first option, and
the simultaneous strike, are possibilities for initial use within our concept, The
number of weapons stated in the requirement is based on the total available targets .
in the threat that is postulated for the study. Therefore, the number of targets
does not change. - There are 12 to 13 maneuver battalions, for instance, in each
division. There is a FROG battalion in each division. Whether we use our step-by-
step philosophy or hit all across the front in a simultaneous strike against the
maneuver elements in lead divisions, the total number of weapons required to attack

COGGAN: Then your total Wweapon requirement and its mix would stand the
test of the decision-time-debate asg far as working its way through NATO and back
into our own country's stockpile ?

PAGE: The requirements for this study were based on what targets could be
presented by the combined arms army, so that remains fairly constant, In thig
year's study, this would not bother the mix although it might bother the total number
of requirements. We are taking a hard look to see whether you need to hit, say,
the 79th division as hard as you would the first division,
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W. C. Myre
Sandia Laboratories, Albuquerque

SANDIA DEVELOPMENTS IN TACTICAIL NUCLEAR SYSTEMS

Introduction

A new class of tactical nuclear weapons has been shown to be feasible in explora-
tory development programs conducted at Sandia Laboratories and in other defense
laboratories. These programs envision a family of nuclear weapon systems designed
to hold collateral damage to low levels by means of highly accurate delivery of sub-
kiloton warheads. These new systems can provide high probability of target destruc-~
tion with weapon yields that are factors of 10 to 1000 lower than yields required in
presently deployed tactical systems. The new tactical systems could provide a variety
of presently unavailable use options that would tend to make the US tactical deterrent
posture more credible and therefore more effective.

Recent technology advances, particularly in the areas of sophisticated terminal
guidance systems and earth-penetration techniques, provide the keys to the feasibility
of these new tactical weapons. The Sandia Laboratories’ objectives have been to
explore the implications these technologies could have for ordnance design; investigate
the technical feasibility of new weapons concepts; examine the relative merits of these
new systems; and, where warranted, conclusively demonstrate thebe new options by
full system design, assembly, and proof tests.

In a review of the current tactical nuclear stockpile (sce Table I and Figure 1)

one must be impressed with the diversity of delivery options and yield selections
available to the tactical commander. . : :Dag
DELETED

" Some of the choices that could be made for a particular target
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.(representative of a thermal electric power plant) are shown in Figure 2. In this

review of present capabilities, however, several other pertinent points become
apparent. Because the delivery accuracies (CEP's) that can be achieved with these
systems are large, the warhead yields required for an acceptable target kill prob-

‘ability are large: of the order of 1 to 100 kt. Weapon yields of this magnitude

result in considerable collateral damage which, in many cases, is not desirable.
Affected areas of 5 to 100 square miles are typical. Our willingness to use weapons
of this size in close proximity to friendly troops or to defend allied territory is
debatable. '

However, interesting observations can be made about the yield/CEP combina-
tions in Figure 2: as the delivery system CEP is decreased below 200 feet, the
yield required to destroy this target is dramatically reduced, and there is a corres-
ponding reduction in the off-target area affected. Some more specific advantages
of accurate systems are pointed out in Figure 3. As can be seen, a significantly
smaller yield can be used for successful attack of a given target as the CEP 1is im-
proved. This chart was prepared for a target vulnerability of 10 psi; harder targets,
which require increased yield, demonstrate more dramatically the effects of system
CEP. Sandia's efforts have been centered in the area of accurately delivered sys-
tems; this paper discusses the effectiveness of three of the new weapon systems that
could provide these characteristics:

‘(’3

Bayonet an earth-penetrating nuclear bomb
Beckett an air-carried, rearward-fired, IR seeking
missile
Nike Hercules a new capability for an existing weapon system
Earth-Penetrating .
Weapon
TABLE I

Some Current Tactical Nuclear Systems

System (km) (CEP in ft)

/
O(é . Range Accuracy
©

!
Cannon, 8-inch 16 800 | DELETED
‘;

Honest John 38 1000
Sergeant 140 660 /
' !
Laydown/LADD - 300 k
Aircraft (
LABS - 1200
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The potential advantages of these systems, however, can better be realized
by understanding the effects that burst options have upon collateral damage levels.
The two most interesting options are subsurface burst at optimum burst depth for
the yield in question and airburst at optimum altitude for the yield in question.

Subsurface Nuclear Bursts

There has long been an interest in earth-penetrating weapons. However, in
past efforts, the penetration data acquired were scanty, and the characteristics of
both the projectile and the soil were inadequately described. In late 1960, studies
were initiated at Sandia to investigate high-speed soil penetration phenomena.
These were later broadened to include penetration of water, concrete, and a wide
spectrum of soil types. This program has grown into a new science, called terra-
dynamics, which is defined as that branch of dynamics which deals with the motion
of soil and other solid materials and with the forces acting on bodies in motion
relative to those materials. In Sandia's efforts, over 1000 field penetration tests
have been conducted in earth materials including rock, glacial ice, soils, bay muds,
and water; a broad spectrum of vehicles, shapes, launching, and impact velocities
have been tested. Analytical results are now available which allow reliable pre-~
diction of penetration performance. The penetration nomogram (see Figure 4) is
based on the results of this effort. Typical penetrators (see Figure 5) are charac-
terized by a high length-to-diameter ratio (10 or greater), high frontal loading
(10 psi or greater), and pointed nose. The terradynamics program has provided a
firm technical base from which vehicles capable of penetrating the earth to depths
of 200 feet can be confidently designed.

A low-yield nuclear weapon capable of penetrating the earth a few tens of feet
before detonation offers the following major advantages:

1. The prompt effects of thermal and nuclear radiation associated with atmos-
pheric nuclear detonations are eliminated.

2. The fallout resulting from an underground detonation is localized within a
few crater radii. As an example, the area of 10 R/hr at 1 hour may be reduced by
factors of from 25 to 100 over comparable-yield surface-burst weapons.

3. A given-size crater can be formed by 2 to 4 percent of the yield required
for the same size crater from a surface-burst weapon. The improvements that can
be made in yield and fallout reduction are shown in Figures 6 and 7.

Figure 6 depicts the weapon yields required to produce three constant-size
craters (131-, 77-, or 48-foot radius) as a function of detonation depth. As can be
seen, for a crater radius of 77 feet a surface burst of 2 kt is required. The same
size crater can be provided by only 40 tons buried to a depth of 50 feet. The combin-
ation of this yield reduction plus the radiation containment provided by burial will
result in the fallout area reduction shown in Figure 7. For the previous example,
the fallout area is reduced from 10 square miles for surface burst to 0.1 square
mile for bursts at 50-foot depths.

I
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Figure 4. 'Earth penetration nomogram

Figure 5. Typical REB vehicle
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Figure 6.

Figure 7.
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The target spectrum for accurately delivered penetrating systems includes
very hard targets such as bridge abutments, buried command posts, buried POL
dumps, runways, railyards, caves, bunkers, or any target that can be defeated by
cratering. In summary, it appears that major improvements can be made in the
efficiency of the stockpile and in reducing collateral effects by providing accurate
low-yield earth-penetrating options.

Nuclear Airburst

In this investigation, airburst is defined as a detonation at sufficient altitude
above terrain to prevent the weapon fireball from touching the ground. Under this
condition, three weapon effects are optimized from the standpoint of maximum area
covered for a particular yield: prompt radiation, thermal radiation, and air blast.
At the same time, fallout for this burst condition is minimal. A comparison of the
effects of airburst and surface burst against the softer targets indicates that the
area covered by a given blast pressure level is approximately doubled for airburst
over the same yield surface burst. The fallout zone, on the other hand, is essen-
tially reduced to zero by airburst. Although many existing systems have an air-
burst option, certain deficiencies are apparent. In particular, present bomb
delivery accuracies are not compatible with low yields. Furthermore, LADD and
LABS delivery techniques increase aircraft vulnerability in a heavy defense environ-
ment. Low-yield airburst weapons might be directed toward such targets as build-
ings, radars, hangars, missiles, POL dumps, revetted aircraft, SA-2 sites, and
personnel.

New Systems

Although a number of new tactical nuclear systems studies have been under-
taken by Sandia and others over the past several years, this has been a period in
which new strategic systems have received the preponderance of national effort; no
new tactical nuclear system has entered the stockpile. Of the new tactical systems
described here, Bayonet and Beckett are examples of air-to-surface systems and
the Nike Hercules EPW is an example of a surface-to-surface system. These
were selected because, collectively, they demonstrate many of the improvements
that could be made in a tactical capability.

Bayonet

Bayonet is an-earth-penetration, low-yield nuclear bomb designed for low-
level, high-speed delivery. The Bayonet system (see Figure 8) is composed of
an earth-penetrating body housing the warhead and the fuzing system, combined with
an aerodynamic surface which provides lift and trim stability for a dive maneuver.
The vehicle is designed to permit wings and tail to shear from the penetration body
at impact so that penetration is achieved by a cylindrical vehicle with good terra-
dynamic characteristics. A shaped charge which fires at impact is included in the
nose to enhance vehicle performance at low-impact angles into hard materials such
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as concrete. When the vehicle is on the aircraft (see Figure 9), its wings are
positioned at zero-degree incidence to the airstream to minimize drag. At release,
the wing is explosively driven to an incidence angle of ~16 degrees with respect to
the airstream, and the Bayonet dives in a 900 foot radius arc into the target.
This trajectory is independent of release velocity.

The Bayonet system was successfully demonstrated in an extensive ad-
vanced development program conducted jointly by Sandia Laboratories and the Air
Force Weapons Laboratory. Three successful full-scale prototype air drops were
conducted at Sandia's Tonopah Test Range in March and April of 1966. In August
of 1966, simulated weapon release tests made at White Sands Missile Range by TAC
pilots indicated that a range error probable (REP) of less than 100 feet can be
obtained with this system. In late 1966, additional air drops of Bayonet center-
bodies with shaped charges demonstrated the capability for penetrating concrete
runways at incidence angles as low as 20 degrees to the target surface. Bayonet
possesses many of the desirable characteristics previously discussed. System
CEP of 80 feet can be met. Earth penetration depths of 10 to 70 feet can be
achieved; types of soil, release velocities, and altitude determine the specific
penetration capability.

Beckett

Beckett was an exploratory development program that demonstrated the
feasibility of a rearward-fired tactical missile capable of delivering a subkiloton
warhead with a CEP of 50 feet. The general system concept is shown in Figure 10.
As the delivery aircraft passes directly over the target, two infrared (IR) flares
integral to the bomb are fired rearward (with sufficient velocityto cancel the for-
ward velocity of the aircraft) and downward, thus marking the target. Typical
flare trajectories are vertical, with a downward velocity of 100 to 200 feet per
second. A fraction of a second after the flares are fired, the bomb is automat-
ically released from the delivery aircraft and a small parachute is deployed. After.
sufficient bomb-to~aircraft separation distance is achieved, the parachute and aft
vehicle section are jettisoned and an IR seeker head is exposed. Simultaneously,
a solid-propellant rocket motor, which accelerates the bomb back to the marked
target, is ignited. The seeker head provides steering control to jet vanes in the
rocket exhaust. The primary fuzing mode is a down-looking IR sensor for either
airburst or near-surface burst, although timer and contact backup fuzing are also
provided. The bomb, which can be delivered from altitudes between 35 and 200
feet, is programmed to return to the target at an altitude of 40 feet, the nominal
airburst altitude for yields of 20 to 100 tons. The complete Beckett weapon is
shown in Figure 11. The Beckett concept was demonstrated in an exploratory
development program that culminated in a successful full-scale prototype flight
test from an F-4 aircraft at Tonopah Test Range.

A major variable in the concept was the ability of a pilot to fire the target-
marking flare guns directly over the target. A large number of flight tests were
conducted with combat-qualified pilots to test their ability. It was determined
that, with minimal training, pilots could probably be expected to perform this task
while flying low level and to achieve CEP's of 50 feet or less.
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Figure 8, Bayonet configuration - :
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Since the conclusion of the Beckett feasibility study, follow-on studies have
shown that a retrocede system based on Beckett can be built to deliver an earth-
penetrating system in addition to the airburst system that was tested. It now seems
feasible to provide both an earth-penetration option or airburst option in a single,
low-1level delivered bomb.

A Beckett-like system should provide a valuable complementary delivery
option to nuclear standoff systems now in development, since it appears that there
is a continuing need for low-level delivered, over-the-target systems.

Nike Hercules Earth-Penetrating Weapon

The Nike Hercules system, although primarily an air defense system, has an
accurate (CEP = 150 meters) surface-to-surface mode. The Hercules is deployed
in the United States, Europe, and Asia in large numbers, and present plans call for
phasing some of the missiles out of the inveniory. At a meeting, early in 1969, with
the Army's Combat Development Command, Institute of Nuclear Studies, Sandia
Laboratories was asked to consider the technical feasibility of providing an earth-
penetrating option for the Hercules missile. Although no hardware could be made
available for a feasibility demonstration, a quick systems study showed the feasi-
bility of this concept.

In the surface-to-surface mode, the Hercules system performs as shown in
Figure 12. The target coordinates are stored in the target-tracking radar, the
computer flies the missile to a point in space directly over these coordinates, and
the missile dives directly into the target. Prior to passing below the radar horizon,
the control surfaces are "trimmed up' and the guidance system is turned off. The
missile continues on into the target from that point.

The system modifications studied are shown in Figure 13. The replacement
of the existing warhead by an earth-penetrating weapon (EPW) is a relatively
straightforward modification. The Hercules guidance unit would be moved aft to
provide the required length, and a terminal guidance system would be added. The
target would be marked with a small x-band beacon that could be emplaced in a
number of ways. The missile would generate terminal steering commands from
the beacon as shown in Figure 14.

A number of existing guidance systems could be modified for this application,
and the Sandia study indicates that it is feasible to make these systems compatible
with the Hercules control system. It appears possible to achieve a 20-foot CEP
(referenced to the beacon) with this technique where, at impact, the earth pene-
trator would separate from the Hercules missile, enter the earth, and detonate at
depth.

If the beacon were preemplaced, this system could attack targets which now
require atomic demolition munitions (ADM's). In that all major subcomponents of
this system are in existence, this seems to be a relatively inexpensive way to
achieve a rapid earth-penetrating, surface-to-surface missile capability.
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Effectiveness of Accurate Systems

An extensive Beckett system target analysis which indicates the yield required
for various targets and the associated collateral damage levels that could be expected
for these yields has been completed. The yield required for a comparable kill prob-
ability with existing over-the-target bombs is included for comparison. Three ex-
ample targets from the analysis are presented. The collateral effects levels that
were used are shown in Table II. Total collateral damage area for surface burst,
optimum airburst, and subsurface burst (30-foot depth of burst) versus yield is
shown in Figure 15. The predominant effect is indicated on the appropriate portion
of each curve. Although this analysis was done for Beckett, it should be kept in
mind that it applies to any system that offers CEP's of 50 feet or less with the ap-
propriate burst options.

Figure 16 depicts the yield required as a function of target kill probability
for attack on a thermal electric power plant. A power plant would represent a
small, soft target. It can be seen that a Beckett system with a yield of 20 tons
provides a P) of % 1, whereas other bombs require yields ranging from 1 to 10 kt
for comparable Px's. For this class of target, Beckett allows a yield reduction over
existing bombs of 10 to 500. If the maximum allowable collateral damage limits are
set as shown in Table II, the Beckett yield reduction corresponds to a reduction in
collateral area affected of from 5 to 60 square miles with existing systems to less
than 1 square mile with Beckett.
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TABLE II
Collateral Damage Limits -

Maximum allowable effects levels:

Overpressure 2 psi

Thermal 2 cal/cm?2

Initial Radiation 50 rads (relative air density P = 0.8)
Fallout Radiation 100 rads - dose downwind

(20 knot effective wind)

A second target considered is an SA-2 site, an example of an area target.
Figure 17 depicts weapon yield as a function of the fraction of the target covered.
A Beckett yield of 100 tons is adequate for complete target destruction, whereas
other bombing techniques require yields of 1 to 10 kt. The area affected by
collateral damage is reduced an order of magnitude.

Another type of target considered in the analysis is an extremely hard target
that must be within the burst crater to be destroyed. Yields around 1 kt are ade-
quate with an accurate earth-penetrating delivery system. The yields increase to
about 10 kt for an accurate surface burst system, whereas yields in excess of 1
megaton are required with other delivery techniques to achieve comparable kill
probabilities. Collateral effects, of course, increase by several orders of magni-
tude with the increased yields. This target is shown in Figure 18.

Conclusions

Weapon systems in our present stockpile require high-yield warheads to
achieve acceptable target kiil probabilities, resulting in large areas affected by -
undesired collateral effects. Technological progress made in the recent past can
now provide delivery system accuracies with burst options that were not possible
at the time the current stockpile was required. As has been shown, exploratory
development programs conducted at Sandia and at other laboratories throughout
the country have demonstrated that a new class of tactical weapons is now feasible.
These new systems can provide a high probability of target destruction with weapon
yields that are factors of 10 to 1000 less than yields required by deployed tactical
systems. The corresponding reduction in undesired collateral effects that accom-
panies these low-yield weapons is even more impressive. Collateral effects can
typically be reduced to areas less than 1 square mile compared to areas of tens
to thousands of square miles for existing tactical systems. If developed, the new
systems would make available to our military planners a new set of options for
responding to possible enemy action. This would make available a more responsive,
effective, and credible nuclear force which could provide a capability for using
nuclear weapons under battlefield conditions or for discrete applications of force.
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Question and Answer Period

GARWIN (IBM): If you considered not 50 foot CEP but a hitting missile, what
fraction of the targets can be attacked by nonnuclear ordnance?

MYRE: We didn't look at that to get that particular number. Of course a
great number of targets that are fairly small or soft you can kill with conventional
HE, but I don't know what the fraction of available targets would be.

ROWNTREE (NWC, China Lake): We have some Vietnam combat experienced
Air Force pilots and able aviators in the crowd. I'd like one or more of them to
comment on the delivery profiles that seem to be required for Beckett and Bayonet.

MYRE: We started the Bayonet and Beckett program before Vietnam, and low
level delivery was a good option. In Vietnam, if you have to go on repeated sorties,
it is not considered very good. However, we talked to people in Europe, and it is
considered the way to fight there.

GLASSER (R&D, USAF): I can comment on the Air Force opinion regarding this
sort of delivery tactic: It is a good thing that the weapon is ejected 1/10 second
after you cross over the target, because that way you might get the weapon off the
airplane.

FOWLER (DDR&E): Could you comment on the accuracy of the flare delivery
being affected by the variable speed of the aircraft—that is, the need to hold a
particular speed to get the flare dropped to the accuracy that your system required?

MYRE: Yes, the downward velocity is so great that we can stand a fair range
of speeds but not the total range. Essentially you have to come in with a canned
mission and hit that within 50 knots or so, and it doesn't degrade. The big problem
is the pilot being able to hit the button when he is directly over the target. We did
look at a system and found it is possible to build in a velocity measuring device that
would decide how hard to kick out the flare, but we decided that it wasn't worth the
effort. We should be able to can the mission to 50 knots or so.

OVERBY (North Am. Rockwell): I didn't understand how you fuzed that weapon
for your airburst. Could you give us a little insight into that?

MYRE: It was fuzed for airbursat with a downward-looking, narrow beam IR
seeker. As you went directly over the target the IR seeker was looking straight
down; when it saw the flare it would be the firing signal.

OVERBY: Have you done enough analysis on that technique to know whether
it will give you the accuracy you are looking for?
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MYRE: Yes, the beam-width, I think, was something like two or three
degrees, and when you are 20 or .30 feet up in the air that hardly affects the
accuracy.

COGGAN (North Am. Rockwell): Would the missile use this IR seeker to
home in?

MYRE: No, two different IR seekers, one for guidance to home in.

HOERLIN (1LASL): How far is it from the flare to the turn-around point?

MYRE: How far down range does the Beckett go? It is something less than
1000 feet. The airplane is 4000 or 5000 feet down range at that detonation time.

HOUSE: When you talked about the statistics for the target or the airplane
coming over the target, I don't recall that you described the kind of targets or
terrain you used for those statistics. Could you repeat that?

MYRE: The National Guard pilots trying to find the target? It was flat
New Mexico land. Obviously more study of this kind of thing would have to be done.

McCARTHY (CINCLANT): What are the chances of other IR sources in the
target area setting the weapon off?

MYRE: The flare is very bright.

McCARTHY: I mean IR sources that possibly your infrared system would
come across before it reached the flare itself.

MYRE: The system is fairly insensitive and the only thing we felt we would
have any trouble with was the sun, or somebody trying to set off another flare
somewhere else.

McCARTHY: How would that affect your airburst capability?

MYRE: If the seeker head sees the sun it will try to guide toward the sun,
but in general it has a fairly narrow beam that it is looking into, and so long as
you are not flying directly away from the sun, at close to sunset, I don't think
there would be any problem.

ETHRIDGE (Aberdeen): I didn't understand General Glasser's comment on
the release time of the weapon after the aircraft passes over the target. Do you
mean that the Air Force considers the lifetime of the vehicle only fractions of a
second after it passes over such a target?

GLASSER: (Concurred with Mr. Ethridge's comment.)

(Speaker Unidentified): We seem to test in the flat and fight in the mountains.
What degradation do you get in a differential altitude as far as marking the target
is concerned? Say you have to mark 200 feet, how much effect will that have on
identifying the target? In other words, there are targets in the mountains that you
can't get within 50 feet of, and you have to release, say, 300 feet above the target.
What effect does this have on your IR marking flares?




MYRE: On the flare itself, it would have very little effect. It will degrade
the pilot's ability to know when he is directly over the target; at 300 feet it is not
quite as good as it is at 50 feet. So the CEP of his ability to know exactly where
he is, would be degraded slightly, but it would hardly change the flare at all.

NELSON (L.RL): I noted that the delivery velocity was in excess of Mach 1, s0
my first question is, have you looked at the problems of carrying external stores
at that speed? I believe currently there are no such stores except possibly the
B58 pod. Secondly, in laydown accuracies the most significant factor is altitude,
and it is the most difficult problem. I would comment that in excess of Mach 1
at 50 feet, maneuvering in combat conditions would be very difficult, and I wonder
if you have looked at the sensitivities of the various parameters involved?

MYRE: I think in general we plan not to deliver in excess of Mach 1. I think
the point made was that we built the thing with enough thrust in the rocket motor to
stand velocities that high. I don't think in actual practice it really matters what
your velocity is.

NELSON: You previously mentioned a 50 knot band or something like this.
MYRE: Sorry, it was in the delivery of the flare system that you had to know

before the mission what your planned velocity was within 50 knots. Then if you
stayed within 50 knots, the accuracy in placing the flare would not be degraded.







Maj. General Otto J, Glasser
Assistant DCS/R&D

USAF TACTICAL NUCLEAR CAPABILITIES
DEVELOPMENT PROGRAMS AND LONG RANGE GOALS

While the rigid bipolar confrontation of East versus West has lessened over the
past several years and many predict that it will continue to do so as third countries
exercise greater independence, the fact remains that the ideologies of Soviet com-
munism and US democracy remain in competition. As we have heard earlier, our
national interest and potentially the freedom of lesser powers are opposed by the
significant military capabilities not only of the Soviet Union and Red China but also
a number of other countries within their spheres of influence and to whom they supply
modern weapons,

In the most general sense, US security policy has sought to develop a world
community of free and independent nations each secure from the threat of aggression
and each respecting basic human rights and the rule of law, We in the military,
while supporting these goals completely, also recognize the importance of retaining
a strong military posture, I think it is generally agreed that our strategic nuclear
deterrent has provided the umbrella under which we have been able to pursue normal
avenues of negotiation and diplomacy in resolving our differences. A part of this
capability has been provided by our tactical forces in their support of the single
integrated operations plan (SIOP). Additionally, however, these tactical forces also
provide us with the capability of responding at varying lower levels of conflict, I
would like to review with you the tactical nuclear portion of this overall spectrum of
capability—touching briefly on desired delivery and weapon system improvements
and current work on several hardware development programs, and concluding with
a summary of our long range goals,

Currently our USAF tactical fighter force is deployed with 17 squadrons in the
US, 22 squadrons in USAFE, and 42 squadrons in PACATF, for a total of 81 squadrons.
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Excluding the imbalance due to the war in Southeast Asia, our concept is to station
that portion of our forces overseas necgssary to respond to immediate contingencies
while maintaining the remainder in the CONUS ready for rapid world wide deployment.

To arm this fleet of aircraft, stockpiles of tactical nuclear weapons are posi-
tioned and strategically located. Alert procedures have been established and, as
vou know, depending upon the current international political situation, a certain
number of aircraft stand ready to respond within minutes of any aggression.

USAF nuclear capable fighters are as shown in Figure 1. While the bulk of the
force is composed of the F4, both the F105 and F111 have advanced radar delivery
systems, and the ¥111 has an automatic terrain following flight control feature which
permits target penetration at 200 feet AGL and up to 600 knots at night and in all
weather. Traditionally we think of these fighters as being employed against inter-
diction type targets with tactical nuclear weapons, but they also can be employed in
the close support role over a wide range of targets and with considerable strike/
weapon flexibility. Employing ground beacons, the F4, and to a greater degree the
F111, can perform this support function around the clock and in all weather, As
will be shown later, both systems have good range capablhtles and this can be
converted into longer loiter times if desired.

CURRENT DELIVERY SYSTEMS

System Capability

F100 Mach 1.4 Day, Night Visual

F105 Mach 2 Day, Night Visual, Radar All-Weather

F4 Mach 2 Day, Night Visual, Radar Ali-Weather

F111 Mach 2 Day, Night Visual, Radar All-Weather
Figure 1

Figure 2 shows several typical missions overlaid on Western Europe. Radii
depicted here are for aircraft, not air-to-air, refueled and cruising at optimum
altitude with penetration fo the target at low altitude for approximately 250-300
nautical miles. Most significant is the fact that both weapons and delivery systems
can be based outside of the immediate battle area, thus enhancing survivability
while still being responsive to immediate combat needs. Because of the aircraft's
speed and range capabilities, en-route diversion is possible to higher priority
targets or those posing a more immediate threat.

Our reaction times can be measured in only a few minutes, Additionally,
command and control techniques permit the highest state of readiness, including
airborne alert should advance intelligence indicate the need,
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Figure 2

As the enemy has improved his defensive capability, the tactical fighter has
also been provided with new equipment to defeat or counter these enemy systems
(see Figure 3). Radar homing and warning equipment has become a standard piece
of hardware; electronic counter measure pods has been built for each of the fighters
and the F111 comes equipped with several additional aids such as chaff-flare dis-
pensers and tail warning devices, While operations in SEA have shown thig equip-
ment to be extremely effective, experience has also demonstrated the dynamic and
everchanging nature of electronic warfare. We cannot afford to rest on our laurels
in this field.

I

PENETRATION AIDS

F100 RHAW, ECM.Pods
F105 RHAW, ECM Pods, Mini-Jammers, Terrain Avoidance Radar
F4 RHAW, ECM Pods, Mini-Jammers

F111 ~ RHAW, Internal Jammers, Chaff-Flare Dispensers,
IR Tail Warning, Terrain Avoidance Radar

Figure 3
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Our delivery systems are capable of carrying all available tactical air deliver-
able weapons in the stockpile, including the Mk 28, Mk 43, Mk 57, and Mk 61 {sce

DELETED .

Figure 4

As a maximum load, the F105 could carry and deliver as many as four Mk 57
weapons on a single sortie, the F4 three, and the F111 six. Actually, a more
realistic load would be two weapons and three tanks for the F4, for example, and
four weapons and two tanks for the F111. These configurations will provide the
penetration ranges as previously shown or the corresponding loiter time. In-flight
refueling capability will permit loaded aircraft to take off and hold during periods
of extreme tension or during a critical decision period, thus reducing vulnerability
and minimum response time,

Currently, none of the available tactical weapons have terminal guidance or
more than a very limited standoff delivery capability. Obtaining these two items
constitutes the major portion of our future requirements. Optional yields currently
available appear to adequately satisfy requirements when coupled with today's CEP's;
however, as a higher degree of accuracy is obtained, these vields can be reduced and
thus the potential for collateral damage can also be reduced.

High value tactical targets can be expected to be heavily defended against air
attacks in the 1970-77 time period. Defense weapons will in all probability consist of
SAM's, AAA, small individually served missiles similar to Redeye, and manned
interceptor aircraft with both guns and air-to-air missiles. Figure 5 depicts a recent
intelligence estimate of the extent of these defenses in several potential trouble spots
around the world, Again experience in Vietnam has shown that providing such
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defenses can be extremely profitable for the Communists in terms of drain on US
rosources versus defensive investment., The mobility of these systems provides

the defender with the potential of shifting and concentrating his equipment, almost
at will, to the most vulnerable, highest value, or most probable target.

ENEMY AIR DEFENSES 1968

AAA SAM Manned
Country Weapons Batteries | nterceptors
North Vietnam 7400 32 150
North Korea 850 29 434
Cuba 1450 25 155
China 3900 37 2800
UAR 840 38 175
Figure 5

New delivery options must be provided which can offset improved defenses,
One way of minimizing attrition is to avoid the defenses in the immediate target area
by launching weapons from standoff distances greater than the defense's effective
range. This requirement for a standoff capability is a function of the estimated
performance of improved US countermeasures, the enemy's determination to defend,
and/or the importance asgigned to a specific target and our determination to attack
that target. While improvements are certain in both offensive and defensive systems,
the offensive advantage at any given time is problematic and thus argues for a stand-
off capability.

Figure 6 indicates the average circular error probable (CEP) for the delivery
mode and maneuver considered, Safe separation distances are provided by utilizing
high and low angle release times in conjunction with free fall balligtic shapes or
parachute retarded weapons. Fuzing devices in the weapons may be set for either
air or ground detonation. .As can be seen, our best bombing accuracies are presently
obtained by low altitude, drogue-retarded laydown deliveries, where we can expect
a 300 foot CEP under visual conditions and a 1500 foot CEP under all-weather con-
ditions. When toss bombing delivery techniques are used, these CEP's can be ex-
pected to increase to 900 feet for visual and 2000 feet all-weather (JSTPS Planning
Manual Tab B, App II, Chapter 8),

The significance of delivery accuracy and its direct effect on required weapon
yicld can be seen in Figure 7. Thus, we see that if toss bombing could be eliminated
as a delivery mode, or the CEP's could be brought into line with laydown deliveries,
there would be little need for yields in excess of approximately 10 kt to destroy point
targets, with the exception perhaps of underground command centers, Certainly,
yields of the order of 350 kt should be adequate for most area targets struck during
tactical operations in limited wars.
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LIMITATIONS ON ACCURACY

Average CEP

Free Fall 500 ft
Retarded Delivery 800 ft
Toss 1500 ft
Laydown 300 ft

Subject to windage, and delivery system inputs altitude, airspeed, G-loading

Figure 6

REQUIRED YIELDS VERSUS CEP

Steel SAM MSL Dir

CEP Tanks Bridge Site Radar
3000 2.7 mt 900  kt 160  kt 145 ki
2000 630  kt 260  kt 55  kt 28  kt
1500 350  kt 240 ki 23kt 14kt
300 2kt 0.5 ki 0.2 kt 0.2 kt
125 0.2 kt 0.1 kt 0.1 kt 0.01 kt
25 0. 01 kt 0.01 kt 0. 05 kt 0. 01 kt

CEP's are for Pd - - 0.9

Figure 7

In selecting tanks as a point target, it was not my intent to suggest that tanks
are worthwhile tactical nuclear targets, but rather they were picked to illustrate a
very hard above-surface target.

From this brief review, we can conclude that most important in our develop-
ment activities is the requirement to increase the delivery accuracy of our weapons
systems. Further, we need to expand our delivery capabilities to include night all-
weather operations as well as a standoff delivery capability so that the delivery
vehicles can remain clear of enemy point defenses.




To aid in responsiveness and flexibility, we should continue to investigate earth
penetration weapons. As we all know, crater size for a given yield is essentially a
function of the depth of burial at the time of detonation., A penetration weapon can be
particularly effective against hardened or underground facilities as a result of the
ground shock produced.

Air delivered deep penetration weapons could be used in establishing physical
barriers rapidly and accurately, Although there is, today, no air delivered nuclear
weapon capable of deep earth penetration, the AEC has tested prototype systems and
is capable of building warheads and fuzing systems which can withstand the high
impact forces.

Furthermore, it may be possible to add a short delay to the fuzing options
proposed in the full fuzing option bomb (FUFO) which the joint chiefs have requested
as a replacement for the older Mk 28 and Mk 43 weapons currently in the inventory.
If this new weapon could be designed to withstand moderate earth penetration (per-
haps only to the length of the weapon itself) without an excessive weight penalty, its
utility might be significantly increased.

Since 1967, the Air Force has been pursuing the development of a terminal
guidance capability for use with conventional bombs, Ultimately, we may find these
systems also have application to tactical nuclear weapons as well,

These development activities have involved not only electro-optical techniques
but laser, infrared, LORAN, DME, and radar systems as well, Each, of course,
possesses particular characteristics which tend to either limit or recommend them
for weapon terminal guidance application as can be seen in Figure 8,

SUMMARY OF GUIDANCE TECHNIQUES

Area
Contrast : DME | Correlation
Laser EO IR LORAN (Steer)  Radar, EO
Limits [lum, Daylight Radia- Exact Previous Radar Imagery
VFR VFR tion Tar-  Recon From Previous
Semi- Launch  Con- get Data Data
active & lLeave ftrast Fix Active

Advantages Strap Passive  Passive Long  Night 'Very

on Kit Day or Range All-WX  Accurate
Form Night  All-  Attack
[nex- WX Non-
pensive ’ RDR
Targets
Figure 8
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Very quickly, we might re-cap the more important items on Figure 8, Current
laser systems require that the target be illuminated which, in turn, requires an air-
craft to remain in the target area. In addition to the increased exposure to enemy
defenses, this requirement also poses significant problems as related to flash blind-
ness when the system is used to guide a nuclear weapon. While solutions to these
problems are not impossible, they may significantly increase complexity and cost.
"The fact that the system is semiactive may also prove to be a limitation. In "strap
on" kit form, this could possibly be the cheapest of the systems; however, such a
scheme has not proved to be feasible to date for existing tactical nuclear bombs,

Present electro-optical systems require daylight, VFR and good contrast.
They also possess the advantage of a launch and leave capability along with passive
operation,

Infrared equipment requires a radiating source or contrast in IR energy level
between the object and its background., Target identification and discrimination as
well as information necessary to reach a judgment for final arming is, to date, ex-
tremely limited with this sensor.

Radio grid systems such as LORAN and DME (steer) require prestrike target
reconnaissance data, These are perhaps the least accurate of the systems listed.
They are all-weather and offer potentially the longest standoff ranges, Current
proposals retain the signal processing and computer functions within the launch
aircraft with the weapon carrying only a retransmitter; thus cost and complexity
are reduced. 4

Finally, area correlation devices are being investigated using both radar and
EO sensors. Electro-optical correlation guidance systems have in tests demon-
strated 2-3 foot accuracies, making them perhaps the most accurate. They are
subject to the same delivery restrictions as straight EO and radar devices, In-
corporation of inertial guidance for mideourse guidance will permit longer standoff
ranges. Radar correlation can provide night all-weather guidance.

To a varying degree, work is being accomplished in all of the guidance areas
I have just mentioned. However, for terminal guidance of nuclear weapons, electro-
optical and area correlation techniques appear to be most suitable and offer the
greatest number of advantages. In each case, the principle involved is to compare
the object, or real time sensed ground scene, with either a prestored reference of
the desired target area prepared from prior reconnaissance, or a snapshot refer-
ence obtained just prior to missile launch, Within the reference scene, the de-
sired target aimpoint is designated and correlation is obtained when the reference
and live images are aligned, Once correlation has been obtained, the missile is
given steering commands to achieve and maintain a terminal trajectory. Worthy of
note is the fact that, since the technique makes use of the total informational content
of the area scene surrounding a target, the target itself need not actually be visible.
That is, a totally camouflaged target, with no inherent contrast, can be designated
as the desired aimpoint and the missile still guides to that desired point on the
ground using the remainder of the scene to correlate on,

Goodyear Aerospace Corporation has produced a unique electronic tube which
performs these comparison functions almost instantaneously and with a high degree
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of accuracy. This system also compensates for the blooming and magnification of .

the image as the vehicle and’sensing device approach the target at steep angles., The
system memorizes its last view of the target just prior to changing magnification and
then uses this as a new reference for comparison. A

A slit scan area correlator has been developed which shows promise in pro-
viding terminal guidance. Aligned with the gunsight in a tactical aircraft is a slit
scanner which records the varying intensities of light from-a target area and places
them on a memory drum. A similar target scanner operates in the nose of the
weapon on board the aircraft and may be slaved to the sight scanner by movement
of an acquisition switch in the cockpit., At any time after this correlation has been

“achieved, which is indicated by a light, the pilot may acquire a target instantaneously
in his sight picture and initiate weapon launch. Subsequent to weapon launch, air-
craft tracking is not required and the weapon will guide on the memory scan recorded
on the drum at the instant of firing, Actual launches show a tracking accuracy CEP
of 2,9 mils, which was recorded during 13 test launches at an average slant range
of 40,000 feet,

As most of you are aware, with the exception of the nuclear versions of Walleye
and Condor (both of which were approved in 1969), no air delivered tactical nuclear
weapons project has been initiated since the Mk 61 bomb entered engineering develop-
ment in 1962. Thus such guidance and control work as has been going on has been
in conjunction with conventional munitions and delivery systems.

The conventional Walleye, which is an-air-to-ground glide weapon employing
an edge tracking TV guidance control system, has been combat tested in Vietnam

with very acceptable results. Q§£ 41’{0‘)

A video uplink to the aircraft to monitor
guidance system performance and a command arm downlink are to be incorporated
into the system. Thus it will be possible to arm the weapon after it has been deter-
mined that it is locked onto the desired target and all systems are functioning satis-
factorily, The video uplink and command downlink equipment is to be pod~mounted
so that it can be carried on an inboard wing pylon station of the F4. The weapon
will initially be adapted to the F4D aircraft having the improved scan converter dis-
plays. Within the constraints of range, contrast, and visibility requirements inher-
ent within the guidance system, the 15 foot design CEP of this weapon will provide
a significant improvement in repeatable accuracy. This represents the first step
in our long range plans to improve our tactical nuclear capability.

Potentially a follow-on to the nuclear Walleye might be the AGM-X-3, which
is currently in the concept formulation phase of development (see Figure 10). This
3000 pound missile would provide the desired increase in standoff ranges—50 nautical
miles when launched at sea level, and over 100 miles when launched at 40,000 feet.
It would also be capable of incorporating, in its modular design, a radar area cor-
relator for all-weather guidance, as well as the EO guidance system. Targets
against which this missile could be employed are not only the normal interdiction
and counter-air ones but also enemy defenses.




NUCLEAR WALLEYE

@ Program Approved - April 1969

® AF Designated as Cognizant DOD Development Agency
e Video Uplink
e Command Arm Downlink

e 1[.0.C. - April 1970

Figure 9

To date, neither our own studies nor those of either the Joint Chiefs or the
Unified Commanders have shown valid reasoning or justification to, support reducing
our air delivered tactical nuclear weapons inventory below its present level, The
future requirement for an improved tactical nuclear capability is considered es-
sential. We believe a portion of that inventory should consist of a medium to long
range, highly accurate, all-weather air-to-ground nuclear armed missile,

Without addressing specific numbers, you will note that today our inventory
contains only bombs (see Figure 11), With the introduction of the nuclear Walleye,
we will have a terminal guidance capability and from there, I would hope we can go
on to achieving an all-weather night capability and marry this to a long range stand-
off missile.

The recent decision to build additional Mk 61 bombs I feel is a good one.
Hopefully, AEC production capacity can be adjusted to permit the tactical weapons
to be produced immediately following those designated for the strategic forces.

We in the Air Force are pursuing priority development, testing, and procure-
ment of the command and control equipment required for the nuclear Walleye,

Finally, as I have indicated before, we will continue our efforts to develop an
accurate all-weather terminal guidance system which initially, perhaps, would be
used on a short range air-to-surface weapon as early as FY 74, and later on a
longer range standoff weapon.
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MK 28
MK 43
MK 57
MK 61

FUFO

WALLEYE

SHORT RNG VISUAL

SECHELIEH-

AGM-X-3 MISSILE

Missile Standoff Range

Launch Velocity Range
Altitude (ft) {Mach) (nmi)
500 0.8 70
40, 000 0.8 150
40, 000 1.8 250
Description
Total Weight 3,000 1bs

Candidate Modular Warheads

Candidate Modular Guidance

Standoff Range

Trajectory

1,000 Ibs, Blast/Frag,
Penetration, Bomblet,
Low Yield Nuclear

Radio Triangulation
(DME, LORAN),
CEP: Less Than 100 Ft

EO Area Correlator,
CEP: 10Ft

Radar Area Correlator,
CEP: 35Ft

S.L. Launch Greater Than

50 nm

40,000 Ft Launch Greater Than
1060 nm

Semiballistic With Solid
Propulsion, Low Leve! With
Pop-Up if Ramjet Used

Figure 10

STOCKPILE MODERNIZATION

1970 1971 1972

1973 1974 1975 1976 1977

SHORT RNG ALL-WX

LONG RNG ALL-WX

Figure 11
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Question and Answer Period

KUPFER (NWEF): Have they solved the problem that they ran into in Southeast
Asia with the Walleye where the North Vietnamese were setting off white smoke
generators to confuse the guidance system? '

GLASSER: I don't know. Perhaps Mr. Crawford will be addressing that.

CRAWFORD (NWC, China Lake): There are serious problems in attempting
to use smoke generators, and we haven't had any reports that this technique has
been very effective,

COGGAN (North Am. Rockwell Corp.): Recognizing that there are limitations
inherent in any particular type of guidance sensor, IR or EO or whatever, do you
not see the possibility of a dual sensor capability in some of our future missiles—
having more than one guidance capability that can be integrated?

GLASSER: No question that that would be an ideal solution to the problem. We
have approached this onthe Pave Way series, which has a laser, an IR, and an EO
head that are interchangeable. They use the same steering system, but you can
change the sensor on the front. Conceivably you could do that on missiles. I think,
however, you are suggesting that you have all these capabilities at once, and here
you run into a cost problem. :

COGGAN: We have to find some way to accomplish a true all-weather capability;
we don't have it, as I see it today.

GLASSER: We do not have it; and the nearest hope for this is the radar cor-
relator, and that, of course, gets degraded CEP again.

GARWIN (IBM): You noted as a liability for some of those guidance methods
that one had to determine location of the target before the flight, In many of the others
you have to determine the aspect or make the decision to attack. I just wonder, in
practice, what fraction of the targets attacked are essentially prebriefed and located?

GLASSER: I think essentially all of them are prebriefed in current experience.
Whether this would be true in Western Europe is problematical. 1 think that if we
were operating in support of land armies, as we would be in Western Europe (quite
differently from what we are doing in Southeast Asia), there would be a lot more,
particularly in the armored category,and in troop concentrations,APC's,and this
sort of thing, where they would not have been prebriefed.

GARWIN: Why do you prefer the correlator to a bomb which is released and
guided by a remote TV, like Walleye?
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GLASSER: Iam not sure this is the right answer. My own view is that I like
the notion that the missile is now on its own and no longer needs any connection with
the airplane at all.

OLIVER (NWEF): Do Air Force long range plans include air-to-air missiles?

GLASSER: Yes. The fact that I didn't comment on them is perhaps an over-
sight from the standpoint that I didn't include the air-to-air portion of the tactical
program. The so-called dog-fight missile is on the books now for what it some-
times called the short range missile, SRM, which is to go with the F15 as a new
weapon. I believe this also is to be used by the Navy.

McDONALD (LRL): I was sorry to hear that the AGMX is suffering the pains
of several of our other systems; certainly we shouldn't leave the impression that
that is going to be the end of it. It seems to many of us that these standoff missiles
have a tremendous future for you, and I hope we will see them come back in. We
do have the nuclear Condor coming along, which can have some Air Force applica-
tion as well. I suppose one might even consider some future systems normally
categorized as strategic as having some interest in these areas, ‘under the right
circumstances; for example, the SRAM or SCAM or SCAD, or things of this kind.

GLASSER: Yes, you are quite right. I thought I said that this was a post-
ponement. It was a cancellation for this year, but certainly without prejudice, and
we anticipate being allowed to reinstate the program when money comes back in
style.

SCHRIBEL: In response to your long range goals, it appeared to be restricted
to the 1970-1977 time frame. The Army and Navy publish a long range technological
forecast. I am wondering if the Air Force is also planning to undertake such an
effort?

GLASSER: Yes, we do put one out. We have a personal bias towards those.
We have gone back through the years and read some of the long range forecasts--
you have probably done it too. Remember Bush's famous statements on ballistic
missiles and so forth? Very interesting reading. Anything beyond about five years
we find rather difficult to make use of.
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Jack A. Crawford
Naval Weapons Center -
China I.ake

TECHNICAL ASPECTS OF THE
CONVENTIONAL WALLEYE AND CONDOR SYSTEMS

Introduction

Good afternoon. In my talk I will discuss the Walleye and Condor weapon
systems as they currently exist with conventional high explosive warheads., In a
way these weapons are out of place in a tactical nuclear weapons symposium for
though they are tactical they are not as yet nuclear., In another sense, however,

" discussing them is quite appropriate, for application of these weapons or the tech-
nology they employ to the tactical nuclear field will allow a precision of warhead
delivery and control not previously possible. This precise control may in turn
affect the acceptability of using the weapons by allowing the use of lower yield war-
heads and minimizing the damage to other than the desired target.

Walleye

I will describe Walleye first since it is the simpler of the two weapons and is
now in service use by both Navy and Air Force. Figure 1 shows two Walleyes on the
wing racks of an A4 aircraft while Figure 2 lists the prime targets for Walleye. The
common characteristic of all these targets is that they tend to be point rather than
area targets. That is, the targets have one or a few points at which detonation of
high explosive warheads will destroy a large percentage of the targets' value, Fig-
ure 3, showing a railway bridge in North Vietnam immediately after being severed
by a Walleye, illustrates a typical target. This figure also shows the prime reason
for the development of Walleye, Note the large number of bomb craters spread
around the target, the result of previous attacks with unguided ordnance. These
craters represent many costly yet futile sorties into enemy territory, Indeed the
general indiscriminate damage caused by thesc attacks is likely to increase the
enemy resolve to resicst rather than reducing his effectiveness.
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In this connection, I should remark that the studies of nuclear warheads for
Walleye and Condor have concentrated on determining the size needed to assure
target kill without considering to any extent the subsidiary damage inflicted upon
adjacent areas or populace. I believe that a further look which takes into account
the desirability of minimizing undesired damage would result in a choice of warheads
substantially smaller than now specified. As pointed out by other speakers at this
symposium, this factor becomes doubly important when considering the use of
weapons on one's own or friendly areas,

Returning now to Walleye, its development resulted from recognition of the
need for precise delivery of a high-explosive warhead from ranges compatible with
the pilot's ability to acquire and identify tactical targets, The weapon itself, shown
in Figures 4 and 5, is a cruciform design. The two metallic clamp rings visible in
these photos are field breaks joining the forward guidance section and aft control and
power section to the middle warhead section. Four fixed quick attach wings with
trailing edge control surfaces complete the cruciform design, Figure 6 shows a
cutaway of the weapon. The forward guidance section contains a gyro stabilized
television camera, and camera and tracker electronics., The center section which
forms the main body of the missile is the warhead with its associated fuze, safety
and arming device. The air scoop contained in this section is a pop-up device
released by a lanyard at launch to sense ram air pressure as an input to the arming
sequence, Finally, the aft section contains the control electronics, a hydraulic
servo, and a wind driven generator which supplies 3 phase 400 cycle primary power
to the missile. Note the roll gyro which provides an input to the control section
maintaining the missile roll stabilized during flight. An additional fixed trim input
to the control section causes the missile to fly at approximately 1 g lift in the
absence of a guidance signal.

In operation, the pilot visually acquires and identifies the target and maneu-
vers to place his fixed sight on target. He then transfers attention to his TV moni-
tor, which shows the target as seen by the missile's TV camera, The double cross-
hairs define a small region of the TV picture which is gated into the guidance cir-
cuitry to generate tracking signals., The pilot maneuvers to place the target within
the gated area and switches to automatic track, If the tracker is tracking properly,
the displayed picture will remain on target independent of aircraft motion. This
lock-on sequence can be accomplished in 5 or 6 seconds, At pilot option the weapon
is released and the aircraft is free to break away. At release all connection to the
missile is severed and the automatic tracker guides the weapon to impact, As the
target is approached, the tracker will refine its aim, always seeking the point of
highest visual contrast within the original gated area. Figure 7 shows that the
missile seeks part of the bridge structure as it approaches the target,

Figure 8 shows the glide range of the missile as a function of launch speed.
Because the glide range will usually exceed the range at which the pilot can acquire
the target, it was not necessary to use a propulsion unit on Walleye, The 1 g trim
signal mentioned earlier causes Walleye to fly an approximately straight line from
the launch point to the target. Note that the missile has as much as 5 nm range when
launched at the same altitude as the target., The missile simply glides, trading
speed for lift.
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Returning now to the seeker section, Figure 9 shows the seeker in its external
housing. The lens, part of the gimbal system, and the large "flywheel" gyro are
visible through the nose window in this view. Figure 10 shows the seeker with its
forward housing removed. In this view, the gyro wheel with its balancing marks
is visible along with the lens and gimbal system. Figure 11 summarizes the charac-
teristics of the current Walleye tracker. The camera is conventional and operates
on essentially US commercial TV standards, Although the current camera has a
50 mr field of view with a 3 mr gate, a new camera and tracker are being designed
which will have a 35 mr field of view and a 1.5 mr tracking gate, potentially doubling
the tracking range on any given target,

Figure 12 shows ranges achieved with the present unmodified seeker in captive
tests under conditions of good visibility., Operational ranges are reduced from these
figures by haze or smoke or the desire to hit a specific point on the target rather
than accepting a hit anywhere on the target.

Turning now to the warhead, Figure 13 shows the warhead in the present
Walleye. It is an 8 jet linear shaped charge carrying 430 (0.0002 kt) pounds of HE
in an 825 pound warhead. Figure 14 shows a test firing in an arena with witness
plates spaced 20 and 50 feet from the warhead. The jets are clearly visible, Note
also the vaporific effects where the jet strikes the witness plates.

Finally, Figure 15 summarizes Walleye's combat record in the Navy and Air
Force launches, To be fair, I should mention that Air Force launches were made
at somewhat longer average range than Navy launches, This fact probably accounts
for the poorer Air Force hit percentage. On this chart "success' means a weapon
which functions properly and guides to a point within the gated area at the time of
launch, while "hit" refers to weapons which actually hit the desired target. Since
over 50% of the weapons launched impact on the desired target, Walleye can be said
to have a CEP of zero. :

I will now show some film illustrating Walleye in operation. The first sequence
shows Walleye being launched from an A4, Next is a film made from video tape of
the telemetered picture as a Walleye flew from launch to impact against a B29 test
target and a film showing impact of a live warhead Walleye against the same B29,
Next is a film made in combat of a strike against the Tam Da Bridge; finally a
film of a Walleye test drop using an experimental data link, The missile wasg
launched at the target area from a range (10 nm) beyond visual acquisition range
of the specific target. As the misgile nears the target, the operator in an aircraft
10 miles behind the launch aircraft refines the lock-on point to achieve a direct hit
on the bridge target.

Condor

Condor, shown in Figure 16 on the wing of an A6A, is being developed to ex-
tend the accurate delivery provided by Walleye to longer ranges. The Condor
mission, Figure 17, is to attack targets of the same types as Walleye, but from
launch ranges beyond the lethal range of SAM defenses located in the vicinity of the
target. An analysis of Vietnamese experience shows that although overall loss rates
were low, the attrition against selected targets in the Hanoi and Haiphong areas was
high enough to justify the cost of a Condor on a purely economic basis.
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The Condor weapons system, Figure 18, consists of the missile, a data link
pod, and the aircraft internal system composed of TV display, control panel, and
control stick, The missile, Figure 19, consists of a seeker and autopilot section,
a warhead, solid propellant rocket motor, and a control, power and data link section.
The guidance and autopilot section are similar t6 the Walleye guidance section but
with several important differences. The seeker has a switchable lens providing
wide (30°) and narrow (6°) fields of view at the operator's option and can be slewed
by the operator independent of missile motion. The autopilot section provides mid-
course trajectory programming with a variety of glide, climb, and altitude hold
options available both preset before launch and by operator command after launch.
Also the autopilot can program a turn of up to 90° after launch to permit offset
launches.

The warhead, Figure 20, is similar to the Walleye design but is somewhat
smaller because of the weight and space occupied by the propulsion section, The
propulsion section, Figure 21, was recently switched from a liquid design to the
end burning solid design., This motor provides a single 3 minute burn at a thrust
level of 880 pounds to produce a range from high altitude launch in excess of 55 nm.

The data link and control section, Figure 22, contains the data link unit, con-
trol actuators, a silver-zinc battery, and a power conversion unit, The data link
transmits the TV picture from the missile to the launch aircraft and receives com-
mands from the aircrafi.

The aircraft pod, Figure 23, carries the matching TV receiver and command
transmitter which with forward and aft antennas has a usable range in excess of
100 nm., The computer provides several functions. It performs a built-in test
before launch, indicates range to go to launch, and computes missile position after
launch, Missile position is computed by combining range and bearing of the missile
derived from the data link with aircraft position from the aircraft navigation system.
This missile position is then compared with the track from preset launch coordinates
to the target coordinates, and if an error exists commands are automatically sent to
correct the misgile's midcourse track.

While the initial aircraft for Which Condor is configured, the A6, has an ade-
quate navigation system, provisions are left in the pod for adding an inertial plat-
form if it is desired to put the system on aircraft not so equipped.

The mission recorder makes a film record of the mission from launch to
impact, providing a permanent record for damage .assessment and en-route recon.
Finally, the environmental control system is simply an air conditioner to maintain
desired operating temperatures in the pod.

Figure 24 illustrates the antenna coverage available from the pod. The two
antennas provide 360° azimuth coverage so that the aircraft has substantial freedom
to maneuver after launch without interrupting data link communication,

Figures 25 through 28-illustrate a typical mission sequence starting with
selection of a launch point, navigation route, and checkpoints. En route to the
launch point an in-flight check is run by the built-in test system, and target and
launch coordinates are set into the computer, In addition, missile cruising altitude
is set into the missile. At launch the aircraft turns away from the target, the
missile and pod antennas begin tracking each other, and the missile autopilot
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commands the presct midcourse program., The operator uncages the seeker and
can slew the camera looking for checkpoints on the way to the target., Should cloud
cover or other conditions be different from predicted, the operator can override the
preset program and command the missile to climb, glide, hold altitude, and turn
right or left as needed. As the missile nears the target, the operator locates the
target area, then the target, and switches to terminal mode., At this point, the
midcourse program is canceled and the missile now responds to seeker inputs to ‘
fly toward the designated aimpoint. The operator has the option of allowing the |
migsile to track automatically in the same manner as Walleye or he can retain
manual control of the seeker to either update the aimpoint or guide manually to
impact.

Figure 29 lists the important features other than basic standoff range pro-
vided by Condor., Of these, the last—aimpoint selection and correction—is probably
most significant. The operator is in control of the missile to the moment of impact.
He can change aimpoint, even change target within limits, and abort the mission or
destruct the misgile if the circumstances dictate.

In addition to the basic TV seeker, an alternate radar seeker, Figure 30, has
been designed for Condor to extend operation to all weather. This seeker has been
captive flight tested for over two years against a variety of land and sea targets and
has demonstrated the ability to map land areas and track targets as needed for
Condor guidance, The system is ready for free flight demonstration but has not
been funded for this program extension, ‘

Studies of the feasibility of surface launching Condor have shown that surface
to surface ranges of 30 to 70 miles can be achieved depending upon the booster size
used, The launcher can be a simple fixed rail, and the control pod can be located
near the launcher or at a remote vantage point.

To conclude, I will show a film made from a video tape of the most recent
Condor launch, This missile was complete except for a motor and was launched in
a glide mode from an altitude of 29,000 feet above the target and a range of over
14 nm. The missile was deliberately launched with a 2 mile offset from the direction
to the target to simulate a tactical situation with errors in midcourse navigation
and target location. Performance was excellent, with impact on the predesignated
trailer in a group of trailers which formed the target complex,




iy )

FIXED, LARGE,
STRONG
STRUCTURES

FIXED, SMALL OR
VULNERABLE
TARGETS

SHIPPING

Figure 1

PRIME TARGETS FOR WALLEYE

T

AIRFIELDS, PROTECTED FUEL TANKS, HANGARS
AND RUNWAY

PORT FACILITIES

RAIL AND ROAD INTERSECTIONS
BRIDGES OF ALL TYPES
TUNNELS

PARKED AIRCRAFT

MAJOR GUN AND SAM INSTALLATIONS
SUPPLY, FUEL AND AMMUNITION DUMPS
RADAR INSTALLATIONS

LIGHTLY ARMORED COMBAT VESSELS
MERCHANT SHIPS

SMALL CRAFT

Figure 2




219



ISEVE AT

WALLEYE

Figure 5

TARA 8y T o
W e, T <

LENGTH ... R
CIAMETER... oo
WG SPAN ..

GLCE RAT:O - .
ACCURACY CESIG

TOCTAL \WEIGHT "APPROX.
WARHEAD "WEIGHT (APFRIT-

N GOALLL

noe b




DEGREFYRD-

Walleye Operational

Diagram
* PILOT VISUALLY e
ACQUIRES AND
IDENTHEILS \
FARGE L, THEN J N
PEACTS HINDD PHOT USES TV ATONTLOR [0
- SHCHEE O TARGED  ASUTRININ A TARGE T IS
o IN DYew Bt N RN FEATE S it
IV PRONCRE B T TN L0 Rs oy
o, | BULEASES AL VP
WIS WY
fﬁf;ﬁ? | 3 ~. , A
o PYPTEAL W ARON S LT
AP N EER RELE A ! -
VNI AT N N
Figure 7

t

LI
Py
.y {
[
S\
—_



g 2anSTg




01 ?andrg

a)

-




o et

TRACKER CHARACTERISTICS FOR WALLEYE

CAMERA TUBE TYPE
FIELD OF VIEW
TRACKING GATES

INTERLACE |
LINES

FIELD RATE
ASPECT RATIO
BANDWIDTH

GIMBAL ANGULAR COVERAGE
PRECESSION RATE
LIGHT RANGE

LENS
SPECTRAL FILTERING

ELECTROSTATIC VIDICON
50 MILLIRADIANS
3 MILLIRADIANS SQUARE

2:1
525
60 PER SECOND
1.1
5 mc

30 DEG OFF AXIS IN ANY DIRECTION
+ 4 DEG/SEC MAXIMUM

FULL SUNLIGHT TO 100 FOOT LAMBERTS AND
TRACK A CONTRAST > 18%

8.75 IN. FOCAL LENGTH, f./4.5 CATADIOPTRIC
DEEP RED OR NONE, PILOT OPTION

Figure 11

WALLEYE TRACKING RANGES

TARGETS

SHIPS
DESTROYER
TANKER
BARGE

BRIDGES

300" X 40' (4 PIERS)

60" X 20

RANGE, MILES

15 70 20
20
10

(=)

AIR BASE {NSTALLATIONS

HANGARS
RUNWAYS

PARKED AIRCRAFT

20
870 9

Tigure 12
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WALLEYE COMBAT RECORD

EXPENDED
WEAPON SUCCESS
HIT

% SUCCESS

T HIT

TO 27 MARCH 1969

usy
301

271

USAF
129
114

74

"73 ADDITIONAL USN ROUNDS EXPENDED ON WHICH
ASSESSMENT OF RESULTS NOT YET RECEIVED.

-

T
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LENGTH o 0 .. 166 INCHES

DIAMETER 17 INCHES
® WING SPAN 53 INCHES
LAUNCH WEIGHT 2130 POUNDS

WARHEAD WEIGHT 630 POUNDS \

GUIDED MISSILE

Figure 19
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AIRCRAFT POD

Data Link

Aft Antenno : LENGTH............ 115 IN

.

Mission Recorder

Radome

Inertial Measuring Unit
(Provisions for)

Forward
" Antenna

Figure 23

@ PLANAR ARRAY, FULL TRACKING

® GAIN
32 db - TRACKING MODE
16.5 db - ACQUISITION MODE

® BEAMWIDTH - VERTICAL AND HORIZONTAL
4.2° TRACKING

27° ACQUISITION
® TRACKING ACCURACY -< 0.15°

Figure 24

Environmental Control
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UNIQUE QUALITIES OF CONDOR
@ FOR THE FIRST TIME IN AIR-LAUNCHED ORDNANCE HISTORY THE
FLIGHT PATH REQUIREMENTS OF THE AIRCRAFT ARE DIVORCED
FROM THE FLIGHT PATH OF THE MISSILE.
@ Tactical Freedom in Selecting Approach to Target
® Missile Maneuveriné After Launch

@ Operator Functions Separate from Pilot Functions

® Aircraft Maneuvering Independent

@ INFORMATION FROM MISSILE AND COMMANDS TO THE MISSILE
PROVIDED UP TO IMPACT

® Real Time Reconnaissance
® Strike Assessment

® Aimpoint Selection and Correction

Figure 29
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Question and Answer Period

LANDAUER (I.RL): What is the vulnerability of Walleye after it's launched ?
And does that account for some of the unsuccessful flights ?

CRAWFORD: No, we have no reports of any missiles having been hit after
launch. I know of-one missile that was hit on the airplane but that's the only case
we had. The missile potentially could be shot down, since it flies in a modest high
subsonic region; but in general we think that the aircraft itself is a much more
profitable target than the missile. The missile is quite small; we have at home
some films taken from the target of a missile approaching, and you just don't see
anything at all until the last couple of seconds and then bang, it's there. And so
optical systems won't do it; it would have to be a radar-directed system.

McDONALD (LRL): What about the jamming problems of Condor and Condor-
like systems after theylve actually been launched from the aircraft ?

CRAWFORD: That's a good question. Certainly they can be jammed; no
question that you can't make a data link system which is good enough to be com-
pletely immune to jamming. The present system is relatively unsophisticated; it
was made that way deliberately because we wanted to keep the complexity and the
cost low in initial versions, and our indications are that the jamming capability is
not presently there on the Soviet side. They could certainly build jammers. There |
are several things that work against the jammer, however. One is the fact that the
beam width on the antennas is fairly narrow. The beam width on the pod antenna
is 4.2 degrees. So his jammer has to be located within a fairly narrow region to |
be able to jam the system. Furthermore, there are 10 channels available to |
operate the system on. As a result he's got to determine which channel you're on ‘
before he can jam you. That means he's got to pick up the transmission, and if he
picks up the transmission from the aircraft that's not the same frequency as the |
transmission from the missile. Likewise if the picks up the missile, it's not the
same frequency as the transmission from the aircraft; so if he's using a directional
jammer—which he pretty much has to do in order to get enough power into you—then
he's got to pick up the signal, say, from the missile and then jam in the aircraft
direction with that signal. So he has a substantial problem. In addition, if the
launch aircraft descends below radar horizon for the target area, then a jammer
located in the target area can't get into the receiver in the aircraft, but the air-
craft can still communicate to the missile because it's up in the air and above radar
horizon. So there are several ways to play this. Eventually, if jammers were
developed that were bad enough we'd have to go to a sophisticated coding scheme to
try to beat them.

DOUGHERTY (SLA): .I don't think you told where the pilot was driving from
in that last Walleye sequence. Can you tell us what the capabilities are on the
remote control ?

bo
w
-3



CRAWFORD: Some of those have been run from a ground van but more
recently it's from a second A4. We have the missile captive on one A4 making
the test run; the operator follows on a TA4 at a range of some 10 to 20 miles, and
he does the controlling after the pilot in the aircraft with the missile initially locks
it on the target. ‘

BYERS (R&D, Dept. of AF): In your combat experience statistics on Walleye,
you've given its success and hit probabilities which do not reflect the accomplishment
of the mission:; I wonder if you also have probabilities for successfully demolishing
the bridge, or whatever the target is, in one round.

CRAWFORD: I don't have the figures with me on that. It has depended rather
strongly on the target itself. On some of the targets, particularly the harder bridges,
we've hit them, but they have not been dropped. On the softer bridges, we have
dropped them. I don't know what the percentage is there. In that connection there's
been a request for a larger version of Walleye, and Walleye Il is currently under
design. 1It's basically the same as the existing missile; in fact it uses the same
guidance and control sections. It looks quite a loi like the basic bird except for the
bigger warhead section; we're up over 1000 pounds of explosive now, and the over-
all weight of the missile is 2300 pounds.

KING (AFXPD): I must challenge you on the point about uniqueness. Condor
is not the first air launch missile which has a flight path independent of the aircraft.
Maybe the first tactical, but not the first air launch missile. We've had a number of
them operating on strategic aircraft for years. The question I really have concerns
the range of your data link equipment and the relative position between aircraft and
target from a long range release. If you use your advertised range of some 55 miles |
from a high altitude launch and turn your aircraft around and get out, it looks as if ’
you're going to be up against the outer limits of your so-called 100-mile range data
link. Is that not true?

CRAWFORD: Right. The 100 miles was selected on the basis of being able
to turn 180 degrees and retreat from the target area, and we do reach approximately
100 miles at that point. Now that won't be true if you're running a supersonic air-
craft but we're not on any supersonic aircraft.

COTTER (SLA): You said that there's an interest in our larger yield Walleye,
and at the same time it looks as if we're cutting down the yield of the Condor. This
doesn't seem to be too sensible. That's an observation.

CRAWFORD: Yes, you've touched a point that's been commented on by many
people before. We'd like to have a bigger warhead in Condor; in fact we've got some
versions designed where if you're willing to trade some range you can get more war-
head; but if you need the range and you're constrained to the missile size that we
presently have, then you have to put in a certain amount of propulsion and the re-
mainder is the warhead. When the studies were initially made on this system,
everyone was saying 500 pounds is enough to kill any target we are going to have.

In fact they were criticizing Walleye as being too big a warhead. We now realize ‘
that's not right. The one thing we have in our favor is being able to update the aim-

point. We're quite sure that, in some of the cases where Walleye has not killed the

target, it could have if we had refined the aim to a more vulnerable point.on the

target. Condor can do that. That makes up for the warhead a little bit.
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COTTER: Is that true for heavy bridges?

CRAWFORD: Heavy bridges will be the worst case, of course, and you're
probably still stuck there, but refining aim still helps. You may have to put in
two or three missiles instead of just one.

COTTER: Perhaps you're not the right person to answer this question, but I
would be interested in observation or comment from the audience. Why hasn't the
Navy established a requirement for the nuclear Walleye?

CRAWFORD: I think I have to pass on that one.

AGNEW (LLASL): Would Captain Whiteaker like to answer that?

WHITEAKER (Office of CNO): I might just say that the JCS has established a
requirement for the nuclear Walleye. I think that is sufficient.

GARWIN (IBM): Does Condor infact have an inflight destruct, command-destruct?

CRAWFORD: It does not presently have it; the contractor has been requested
to provide an ECP on this because CNO has requested that that be added to the sys-
tem. It's quite easy to provide because there are spare channels in the data link.
It's just a matter of hooking them up.

AGNEW: Is it possible to have the pod or the control in a separate airplane
and then send out other aircraft which have not been modified—just drop things in
some sort of glide basket and then control them from another aircraft?

CRAWFORD: Yes, you certainly could. We've even looked at things like
putting the control pod on the ground and launching the missiles from the airplane.
There are a lot of ways you can play that game, and it's just a matter of whether
anybody is interested in the usability of that sort of thing.

AGNEW: That would really make it hard to jam.

CRAWFORD: Yes.

MANEY (ASD/ATF): I would like to ask if you have any idea what the unit cost
of this system is?

CRAWFORD: Yes, it's too high. -

MANEY: In particular you said for certain hard bridges it might take two or
three to knock them down; so I'm asking how much it costs to kill a bridge of this
sort.

CRAWFORD: The best figure I could give you at the moment is that the missile
is in the vicinity of $100,000. It's strongly dependent on how you contract for them
and how many you buy. If we follow present plans, we're currently set up to buy
about 2000 missiles in a series of relatively small buys over a period of 5 years.
From a budgeting standpoint this is a nice way of doing it because you don't have to
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commit a large number of dollars at any one point, but it's a very inefficient way of
buying the missiles. Also there are a number of features in the system which are
really more expensive than they should be. For instance Walleye costs on the order
of $15,000 and there's a big difference between that and $100,000. We're working
now to apply the advanced Walleye technology to Condor to try to reduce this cost,
and I would expect with some reasonable engineering the cost will come down to per-
haps half the present figure. :

240 T



B Richard L. Garwin
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THE IMPACT OF TACTICAL COMMUNICATIONS
AND NAVIGATION SYSTEMS ON MISSILES, BOMBS,
AND ARTILLERY OF THE FUTURE

First of all, I'd like to agree with the assessment by General Burchinal and
the comments by General Cowan and General Yudkin on the changing balance and the
changing context of the use of tactical nuclear weapons. [ recognize the importance
of the general trend and the emphasis on accurate delivery means. I welcome such
evaluations of our present capability because I think it is vital to know our present
as well as potential capability. Too often one has to deduce the present from the
improvement which is claimed.when one signs the contract for a new weapon system.
But it's not sufficient for each person just to do his best. Beyond that we have to
know what our capability is at any time. We have to know, if we start a war, whether
we're sure to win, whether we have some chance of winning, or whether we have no
chance at all. In general we have to know what is the range of consequences of any
of our actions. One conclusion of these assessments, it seems to me, is the extreme
valnerability of our basing posture, of our theater nuclear forces in Europe not only
to nuclear attack but to conventional attack. In addition, people have noted the asym-
metry in the air defense postures of the Warsaw Pact and the NATO forces, the
asymmetry in.our vulnerability to sabotage.

So while I agree with the assessment that things are pretty bad on balance, I
doubt that the relatively minor "fixers' that have been proposed will in fact improve
our relative status over the years as the Warsaw Pact also improves. Our present
posture, it scems to me, is tied to long runways and to main operating bases in
Europe. It's highly vulnerable to destruction and pindown with runway cratering
devices, with nuclear weapons, or with nerve gas attacks delivered by aircraft or
by rockets.
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In the tactical conventional role, as opposed to nuclear, against moderatec
defenses, we are dependent on large numbers of support aircraft, jammers,
migcap defense suppression, and rescue, as our experience in Vietnam shows.

In fact there have been periods of a month or more during which 4 strike aircraft
were accompanied by 12 or 16 support aircraft, each of which had some vulner -
ability of its own. Further, we have an extensive force with a long replacement
and training time. If one has an average attrition of 1/2%, or 1%, or 2%, it takes.
a long time to train the pilots, and it takes a large support force of training.air-
craft to produce the pilots who will fly the missions the next year. Our force is
inaccurate. The CEP of weapons delivered in North Vietnam can be embarassing-
ly well determined from pictures of the distribution of craters around bridges. In
one case, it turns out to be something more than 700 to 900 feet.

But there are some glimmers of hope. Walleye is one of them, Condor
ancther, and the Air Force Pave Way bomb, one of my favorites. I expected to
have to explain Walleye and Pave Way but I think I don't have to at the moment.
Now, what do we need? It seems to me we need a more rapid delivery of ordnance
in response to a request. We have a one to three day response cycle except in the
case of close air support. That's too much for many targets. We need better
accuracy with nuclear weapons and with conventional weapons. Why should we
accept 700 feet CEP when we could get something better, 100 feet, 20 feet, or zero?
We need to reduce the vulnerability of our bases, of our men, and of our delivery
vehicles, We need a lower investment cost, it seems to me, even at the expense of
higher expendable cost when war comes. In that way we could have a greater
capability, and we could move to the traditional high production posture which has
characterized the US during war time. And we need less degradation of capability
against heavy defenses. In Vietnam, when the air defense system took a jump in
capability, we were thrown into disarray—in some cases transferred our attention
from important targets to less important targets because we could not tolerate the
losses in flying against the ones we really wanted to hit.

Now, in achieving these goals we can look at the changing technology of which
you've just had a view. We can look, for example, at a modern force—not one
which has grown incrementally and traditionally as has that of the US, but one that
was built up essentially from nothing after the war; that's the USSR's, and it is quite
different from ours. They have, as you've heard, no verified nuclear capable tube
artillery; they have emphasized long range and short range missiles for the delivery
of conventional warheads, nuclear warheads, and chemical warheads. They have no -
aircraft carriers. Recently they've been building helicopter carriers. They have
placed a great deal of emphasis on flexible cruise missile systems, and I'm going
to talk a lot more about that later. And finally, in addition to technology and the
Russian force, we can look at the experience in Vietnam where we spent a great
deal of money against a not very promising target array—not knowing that all we
needed to do was to kill certain particular targets.

It's traditional in improving our force structure to identify a single weak point
and work on it. It seems to me that we're at the end of that road; it takes just too
long, and after we eliminate a weak point, another weak point shows up. One
example is the problem of truck interdiction in Laos. This was characterized three
years ago as an inability to find the target. We knew there were North Vietnamese
trucks operating in Laos. We had critical agreement whereby we could attack them
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from the air but we just couldn't find the trucks. Well, that problem was solved by
the use of night vision devices and by air-emplaced sensors: but this only revealed
an equally scvere deficiency, namely, we couldn't hit the targets after we had found
them; we couldn't hit even a few of them. That problem, in turn, was solved quali-
tatively over a period of a year or two in various ways: by the AC130 gunship, a
very effective truck killer; by the M36 incendiary cluster bomblet delivered by Al or
B57 aircraft; by the Pave Way laser guided bomb delivered from two Fd's; or by one
C130 forward air controller aircraft with the Pave Way laser guided bomb delivered
by another against the truck illuminated by the FAC. But the problem still wasn't
solved quantitatively. We had insufficient effective aircraft. We had one AC130
gunship; now I think there are six. We had Pave Way bombs produced at 200 a
month, most of them destined for North Vietnam and not for defense suppression
or for truck killing in Laos. We had M38 incendiary bombs the procurement of
which was terminated, so there has been a whole year's gap in that capability. So
even though we knew how to kill trucks, somehow we could not make the adminis-
trative and operational decisions to do this job.

The lesson I want to draw here is that attacking the weak points allows one to
move only sequentially toward a better capability, with each step taking several
years. With a development cycle ranging anywhere from 8 to 18 years in our |
normal peacetime procedure, it's important that we build new systems only when |
they are major improvements. But it's also important to fix up the old ones quickly,
when we can make a major functional improvement without changing the entire sys-
tem. One example is adding the demonstrated capability of LORAN line bombing
to the F4 fleet. Experience in Vietnam and Laos has shown that, by LORAN line
bombing, one can deliver weapons from level flight at 10,000 feet with an accuracy
of 50 meters CEP in all weather. That'sa lot better than visual bombing with an F4,
and about a factor 3 better than the MSQT77 or 95 radar controlled bombing.

Now I'm going to talk about a system which seems to me to solve a great many
of the current problems all at once. The system has had extensive discussion and
review, and its technical feasibility is not questioned. There's considerable dispute
over costs, but this, to my mind, does not change the desirability of the system.

The key to this approach is to provide certain services over an entire war theater

so that the individual vehicles using these services in flight can be made as inexpen-
sively as possible. There's a lot of precedence for this, for instance in civil
aviation. There's the VOR or the Decca navigation aids for aircraft, which represent
a substantial ground investment but allow the aircraft to operate with very little in
the way of on-board equipment.

I want to discuss how to fulfill one of the major purposes of military forces,
which is to fight, to destroy, and to kill targets—that is, to deliver weapons. Now
to deliver weapons on targets takes more than accurate delivery; it takes intelligence
50 that one knows the relative importance of targets, reconnaissance, and surveil-
lance. I'm not going to emphasize here how this can and should be done; it is a very
difficult problem. In the Walleye /Condor presentation you heard that one can some-
times do reconnaissance during the strike. In fact, that seems to be a very good
way, and the system I propose has some of those same characteristics.

2

But here I want to stress the advantages to be obtained from using theater
services as a basis for weapon delivery systems and not just as a convenience. My
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observation is that almost all of the strikes are upon targets determined by prior
reconnaissance. When the target itself is not determined by reconnaissance, the
point of attack is determined by reconnaissance. That is, one knows that there wiil
be a train at a certain point, perhaps approximately at a certain time, and one can
a4 mine

which can be actuated by the train when it comes along.

So here I will emphasize prebriefed attacks on fixed targets. Figure 1 illus-
trates an elevated relay, an elevated line of sight which aroused the commnunications
center over on the left, which I've mounted for mobility in a van to communicate
with all kinds of vehicles in the field. These are over on the right: supersonic air-
craft, bombs falling from aircraft toward a target, drones of various kinds. In
general what I want to do here is have a wide band theater communication capability,
which allows not only higher authority but real-time command instructicns from the
center on the left to the vehicles on the right. So the elements of this system are
(a) the delivery vehicles (as inexpensive as possible); (b) the relay; and (c) the
control and direction center which, after the planning of a mission, operates in
large part automatically. I'll discuss later the possibilities for the relay to extend
the line of sight (see Figure 2). We have a time-shared directional communication
and control system. It turns out that one doesn't need to send commands at every
instant to every vehicle; as you can see, something like a 10 second command period
is adequate for midcourse and perhaps a 10 per second command rate for final
attack. After the planning target identification, proposed time on target, choice of
weapon and so on, the proposed flight plans would be stored in a computer and made
good automatically by the controls which are sent to the vehicles.

Elevated Relay

N\

Figure 1. Elevated Relay Operation
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THE SYSTEM

Elevated relay to extend line of sight,
Time-shared directional command and control,

Accurate, multiple-user, low-cost theater navi-
gation and location (20 feet)

Remote-guided weapons:

bombs
artillery
ground-launched cruise missiles.

Advanced mines and target-actuated munitions,
Figure 2

The elevated relay is much used now in Vietnam and Laos in the Igloo White
system in which one has orbiting aircraft, either manned or droned, which com-
municate via VHF with the UHF command link and an S band composite link to the
direction center. The communication system in Igloo White is time-shared, but it
is not directional. It could be made directional by the use of a phased array antenna
on the aircraft, and in case of enemy jamming presumably it would be.

The accurate multiple-user low-cost theater navigation and location system
with 20 foot accuracy doesn't quite exist either. We are just about to try in the
Fourth Corps of Vietnam such a system with about 100 foot acecuracy, namely, a
LORAN retransmission system in which the 100 kilocycle LORAN signals are
remodulated onto a UHF radio and fed into a standard LORAN computer back at a
direction center. However, that's the kind of system I'm talking about-—one in
which the onboard or, in this case, patrol-borne equipment costg may be a few
hundred dollars and which gives location accuracy equal to that obtainable from a

In the remote-guided weapons-~in bomb category, we have Bullpup and Walleye,
and we have Condor coming up. We have no remote-guided artillery shells to my
knowiedge, but there's absolutely no reason why a 16 inch shell, or for that matter
an 8 inch shell, cannot be fitted with the same homing or guidance device that one
puts on a bomb, thereby providing a very rapid response, high fire power capability
to deliver support over a limited area. And finally we_don't have any ground
launched cruise missiles; we have Ma c e , but that is not rémbte-‘guided. The
Russians have ground launched, air launched, and submarine launched cruise mis-
siles with which they communicate in flight, and these pose a very severe threat to
the TS. Advanced mines and target actuated munitions are to fill a deficiency in the
proposed system as well ag in our present system, namely, to make a rendezvous
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with an uncooperative target which isn't there when you get to the proper point. The
best thing in such cases, I think, is to deposit a munition which waits until the target
comes along. With inaccurate delivery that has a further advantage that the ratio of
the kill radius to the CEP enters only as the first power instead of the second power
as it does with a bomb which explodes on contact.

Figure 3 explains position fixing by microwave ranging. The LORAN system
uses three fixed transmitters in the 100 kHz band and, with a signal-to~noise ratio
typically less than 1, determines location to very good accuracy.

Ficvated
Iiatforms
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The prompt system allows less expensive onboard equipment for filtering over
a long period. The direction center communicates with a couple of aircraft or ele-
vated platforms—they could be balloons, satellites, whatever you like. Down on the
ground are two low-cost beacons; they weigh a few tens of pounds and cost a few
thousand dollars; there's another one of those in the vehicle that is being guided on
a peculiar trajectory. Every once in a while one of these aircraft or the direction
center sends a pulse which then runs around the whole system. Its time over each
leg is individually measured, and the time to the vehicle and back is measured.
That allows one, for instance with this time, to determine that the aircraft is on a
sphere of a certain radius from beacon A and on a sphere of a known radius from
beacon B; the intersection of these two spheres is a circle. If one knows also the
aircraft altitude—which for these long range cases is all that's necessary—then one
has aircraft 1 fixed in space in plan to an accuracy of a few feet, relative accuracy,
anyhow; and the same for aircraft 2. The baseline up in the air is used to determine
the position of one vehicle or hundreds of vehicles. The QRC334 system under .
development and test does this; so far as I know, it has not been tried with ground
beacons.

Liow Cost
Ground Beacon-

Figure 3
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Now the elevated relay, if it's not to be a satellite, has a horizon limitation
probably of the order of 200 miles from 40,000 feet altitude. One isn't limited to
40,000 feet; one could have aircraft at 80,000 feet or balloons at 100,000 feet. The
relay cost is amortized over a very large number of vehicles and over a very large
expenditure of vehicles in this proposed system. One doesn't need very much trans-

mitter power because the relay communicates wide band over a very directional
antenna to the direction center at short range, whereas it communicates at long
range only a few commands in appropriate time slots to the vehicles.

Now antijam capability is needed eventually. A system like this, in my opinion
can grow so that one fields it initially without much capability against jamming, and
then as the need arises fits the expendable vehicles with antijam features. The duty
cycle is very low, as I said; hundreds of vehicles in flight need to have command
updates only every 10 seconds and one needs only a single elevated platform for the
relay (but two or more for time of arrival position fixing). In addition, of course,
one might want to have several more elevated platforms and switch the control from
one to another in order to reduce the susceptibility to attack by homing missiles on
the other side. So at the bottom of all this is a computer (see Figure 5). The-
computer can be way back, it can be 200 miles behind, or 400 or 1000 miles from
the elevated relay. It can be in the most secure location in the theater; if we can't
find a single secure location in the theater, then, gentlemen, we have a very diffi-
cult problem. But there's no reason for the computer to be up there in the van.

£

CHARACTERISTICS OF ELEVATED RELAY

‘Line of sight from 40,000 feet: 200 miles,
Communicates to and from hundreds of vehicles.
Little transmitter power needed,

Low duty cycle on most links,

Single platform for relay, two for time-of-arrival
~ position fixing.

Figure 4

The computer manages the communications, it knows when each vehicle
requires to be commanded, it knows when each vehicle is receiving the distance
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extrapolate where it is, and it need make only very small corrections to this extrapo-
lated position so that the program is quite a simple one. The computer manages the
flight for the missiles, bombs, and artillery shells; in principle, it can pick them up
at any point. There is no reason for a missile to be launched from the computer lo-
cation. It can be launched from a field, supply depot, or merchant ship, anywhere
in the area. It's best for communication to be established with it before it's
launched, but not absolutely necessary. Finally, with midcourse navigation being
taken care of by the computer, if the vehicles, particularly the cruise missiles,
have some kind of drag modulation (which might be easier than thrust modulation)
one can implement very accurately the precise time on target and get the misaile
there within a second or so of the desired time, and within midcourse navigation
accuracy at least for target acquisition. That means that the manager of the system
the person who happens to be flying the missile at the target end, need only seek .the
target within a region of 200 to 500 foot.diameter. He doesn't have to look all over
a several mile acquisition window for the target, and so he has an easy job. We can
use the US commercial standards, degraded as they will inevitably be in combat; 200
line TV is good enough for this particular job. Well, to reiterate, what I would hope
to achieve is a midcourse navigation accuracy of the order of 200 feet, and that's
compatible with a 10 second command and position interval with onboard auto-pilots,

with angular errors of the order of 1 degree and accelerometer errors of the order
of 0.01 g (see Figure 6).

3

COMPUTER ROLE

Computer-managed communications.
Computer-derived position data.

Computer-managed flight for missiles, bombs,
and artillery shells.

Computer-managed target acquisition.

Figure 5

¥or unmanned vehicles the computer ordinarily would not bother with the air
traffic control problem; if there were two drones lying in the same neighborhood it
would just regard the probability of their collision as low and fly them anyhow.
After all this is a war and the other guy is going to be shooting at them:; if occas-
ionally we lose two by midair collision that's just too bad.

In the terminal phase, with these same onboard instruments of 0.01 g and
1 degree accuracy and a 10 foot command interval, one can realize in principle
about a 2 foot error. This is not important. I only asked for a 20 foot error here
because there are systematic errors in the system. There is the variation of rela-
tive humidity of the air, there is the variation of temperature and barometric




pressure and, unless one has some kind of calibration near the target area, such a
microwave ranging system is unlikely to be more accurate than about 10 feet. And
20 feet is not necessarily a conservative estimate for the absolute error in flying an
artillery shell or a missile into a target. One has various options. If the target
altitude is not known very accurately, one might want to fly the missile over and
then vertically downward as is the case with Nike Hercule s, for instance. But
the chief importance, to my mind, of midcourse navigation accuracy of this magni-
tude is to allow one to do target acquisition with very moderate use of the necessar-
ily rather wide band TV link, so that a single elevated platform could devote its
fairly scarce direction band width product to listening toor looking at vne missile for
a period of the order of 5 seconds. At that time the operator could designate the

has next to him. And at that time either the computer could take over Wa lleye type
tracking and fly the missile into the target or, in case one. has to worry about
screening of the line of sight by ground obstacles, an onboard tracker could be
implemented, as has been done so successfully in Walleye and Condor.

SOME SYSTEM PARAMETERS

Midcourse navigation accuracy 200 feet,
On-board instruments 0.01g, 1° érror.
10 second position and command interval.

Terminal phase — 20 foot error.
0.1 second position and command period.

Target acquisition by 5 seconds of TV.

Single time-of-arrival navigation system
100 drones in midcourse
10 vehicles in terminal phase,

Pulse-jet, 500 mile cruise missile
1000 pound payload, Perhaps $25K at
3000 per month,

Figure 6

Early looks at the time-of-arrival navigation systems— from the standpoint of
which could be implemented more expensively with LORAN retransmission and which
less expensively with pulse microwave distance measuring—indicate that a moderate
size computer could handle 100 vehicles in midcourse at the 10 second period and at
the same time some 10 vehicles in the terminal phase. The missile I would like to
use with this system is just as inexpensive ag possible. Now you all remember.the
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V1, which was a pulse jet missile of 150 miles range and low subsonic speed. There
has been some work recently on French pulse jets with a specific fuel consumption of
about 2 pounds of fuel per hour per pound of thrust. It turns out one can sketch a
reasonable missile weighing about 3000 pounds and having a 1000 pound payload, 1000
pounds of structure and avionics, and 1000 pounds of fuel, which would travel

500 miles at Mach .7 or . 8. Then the real question in all this is, suppose that you
really relied on such a missile, how little could you buy it for? Remember that it
doesn't have to be compatible with aircraft; it doesn't necessarily have to be safe for
aircraft carriers; it's going to be shot at anyhow, so the reliability of 70 or 80% is
probably adequate; if it doesn't work, you just push it overboard from the launching
site if you happen to be a merchant ship, or you fire it away in a field someplace;
you don't repair it. From the fundamental as opposed to the technical point of view,
as you say in the stock market, it seems that one could make such a thing for
$25,000. Comparing Walleye at $15,000, the tactical telemetry for Walleye at
something between $1000 and $3000, rocket assisted takeoff for ground launch,

which is about $400, it just seems that $25,000 would be a reasonable amount. If
one goes at it from the other end and asks how much it costs to modify a Ryan Fire
Bee (of which the airframe plus engine costs, I think, about $45,000), it looks as if
one could buy such a system for $65,000 without the remote TV, and about $80,000
with the remote TV. One could also approach it from the point of view of Condor,
except that many of the expensive parts of Condor are already built in and it's going
to be hard to engineer them out. So this is a super V1 which flies'in very high class
theater services. With such remote guided weapons I would hope to get 25 foot CEP
by navigation alone (see Figure 7).

REMOTE-GUIDED WEAPONS

25 foot CEP by navigation alone.

200 foot midcourse guidance:
for penetration and terrain avoidance,eases
target acquisition and TV needs.

For attack on moving targets designated by
remote sensors or designators.

For accurate delivery of mines.
For high assurance of timely strike.

For greater capability against heavy defenses.

Figure 7
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These are conventional weapons for the most part. When one flies one of
them into an area, one has done a calibration of the area and so the day's work
might begin with flying a TV-equipped remote-guided weapon into a target area,
calibrating several square miles—in that way introducing into the computer a bias
which then takes out propagation anomalies—and for the rest of the day flying less
expensive missiles without TV. The 200 foot midcourse guidance can be used to
implement terrain avoidance without any onboard radars. You know that the F111
has two onboard terrain avoidance radars; these present the pilot with continually
confusing pictures, but the system is automatic so he doesn't have to look at them.
The F111 terrain avoidance system works extremely well, but'it is expensive, it
adds weight, and it is also a means by which the F111 can be detected.

Now there's a different way to do terrain avoidance. We know very well what
the elevation of the ground is at many points over the world, including many in the
Soviet Union, certainly all over North Vietnam. And so if we know where the
vehicle is, we know at what altitude it ought to fly to be 200 feet, 500 feet, or 1000
feet above the ground. And by the combination of a barometric altimeter and an
accurate navigation system one can do very good terrain avoidance. One would
like to be able to reset the barometric altimeter every once in a while, and that
can be done by introducing a downward looking radar altimeter which is used to up-
date the barometric altimeter while over terrain known to be flat and not confusing.
If one has moving targets (for example, trucks in Laos), close support targets
where there's somebody in the neighborhood of the target to do a better job than
one can do by navigation, one can have there a pulsed laser, say the one which is
used with the Pave Way bomb, a 10 per second 1.06 micron laser, which designates
the target to be picked up by a laser guidance unit instead of a remote-viewed TV.
In this way one can have the vehicle, the artillery shell, the bomb, or the cruise
missile actually strike the target.

I have already pointed out that in some cases one wants to deliver mines onto
a road to impede travel or to destroy vehicles. There_ is a concept known as strike
mining: You know that a train is coming along, you can see it in the distance, and
so0 one or two minutes ahead of the train you put mines on the track or in the track,
if that's more convenient to you than striking the t{rain itself. There was a train
which used to go nightly between Hanoi and the Chinese border, round trip. It used
to be in China at the beginning of dark, it was back in China at the end of dark and,
for the most part, there wasn't a thing we could do to interdict that railroad track.
There were occasional periods when the track was severely broken for a few days.
But we never had the capability, when bombing North Vietnam, of striking the track
with assurance ahead of the train and behind the train, so that the train would be
there during the daylight hours. Now we could do that with a system like this.

Finally, as the intensity of defense increases it gets vastly more expensive
to conduct manned bombing operations through these heavy defenses. With a $3
million airplane, if one takes four Walleyes and adds $40,000 cost per sortie aside
from the munitions, that's about $100,000 to deliver four weapons on the target.
We know they only strike the target with 80% or 70% accuracy, but I hope you'll be
as generous to my cruise missiles. And that turns out to be about $25,000 expended
plus some imponderables per target struck with Walleye. Going into the target,
lining up maybe on two, three, or four different targets and coming out, the
attrition on the support aircraft can be estimated as of the order of 2% on a $3
million aircraft, and that adds about $60,000 more to the cost of the sortie; the cost




per target then rises to something like $40,000. Actually it's worse because one
hesitates to send aircraft into regions where the attrition is of the order o* 1%, If
the attrition is 5%, as was the case in some parts of North Vietnam at some times,
the attrition of the aircrart may contribute from $150,000 to $200,000; actually even '
more, because one puts a lot of ECM equipment on the aircraft and one has a lot
more support equipment. And so somewhere between zero percent attrition at
$25,000 per cruise missile and 5% attrition at 380,000 per cruise missile it becomes
cheaper and, I think, more effective to use cruise missiles rather than aircraft. Of
course, nothing forces you to ground launch these cruise missiles. They could be
launched from airplanes too, but it seems to me that's the way to assure their being
very expensive. I think you'd probably get cheaper missiles by making them ground
launched and adapting them later to aircraft.

Just to summarize how far we are from these remote-guided weapons, you
heard all about Walleye and the Walleye with the data link, and the Pave Way bomb
with-an adaption kit on its nose and some fixed wings added to its tail (see Figure 8).
The 750 pound and the 2000 pound bomb have been extensively used in Vietnam.
The price of the current Pave Way kit is about $5000 in any quantity; at the rate of
1000 or 600 per month they will be $3500 each. It turns out to be very desirable to
use 500 pound bombs because then a single aircraft—even a light aircraft like the
A37 or the Al—can carry a goodly number of them and the per sortie cost for
delivering Pave Way bombs onto targets goes down. I don't share the enthusiasm
of General Glasser for the electro-optical or the IR guided Pave Way. I think one
ought to concentrate on the laser guided bomb.

SOME PRESENT HOMING OR GUIDED WEAPONS

WALLEYE -- 1000 pound electro-optical tracking glide bomb. ~ $15K.

PAVE WAY -~ 750-pound and 2000-pound (500 pound) ’
laser-guided bomb. = 5K,

ARM: SHRIKE, Standard ARM, etc.
Soviet Cruise Missiles:

STYX |

SS-N-3, etc.

Figure 3 .
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We have so-called antiradiation missiles whose purpose is to go against radars.
These are the Shrike, and now the Standard ARM, which is much fancier, and can be
launched in other directions than straight at the radar and has a broader spectrum
against a threat as well as a bigger warhead. The only trouble with these is that the
radars typically see them coming and they shut down so that the antiradiation missile
doesn't have anything to home on. In my opinion it's much better to locate the radars
accurately, to within 50 feet or 100 feet, and then send one of the standard weapons
that we have been talking about after it. Radars being typically fairly soft, they can
be killed by a Walleye with 1000 pounds of explosive at some tens of feet. The same
time-of-arrival distance measuring system which I propose to use for flying these
missiles, bombs, and artillery shells can be used; in fact its original purpose -was
to locate radars very accurately.

Now, of course, the Soviets are away ahead of us on these things. They've
sunk the destroyer Elath withthe STYX missile, actually fired by the Egyptians, I |
think. They have longer range cruise missiles, the SSM3, for instance, and they
believe that cruise missiles are a very good way to do business. They have not a
single aircraft carrier. Not only are the cruise missiles in competition with air-
craft for attacking land targets, they're also very useful for attacking seaborne
targets like aircraft carriers. They're a threat that worries the Navy and me very
much, these days.

I propose to concentrate on a very few weapons. The Pave Way bomb, for
instance, can use the same kind of servo that it has now, and have the laser guidance
taken off and replaced by a time-of-arrival beacon so that the time~of-arrival navi-
gation system can determine where the Pave Way bomb is at every time and can
guide it all the way down to the target. This means that the most accurate delivery
could be obtained by flying an attack aircraft F4 (or whatever) at 25,000 feet,
delivering the Pave Way bomb into a basket of several miles in diameter and then
guiding it to the predetermined target location by navigation and command.

Rocket assisted artillery shells, and even wings, are sometimes talked about.
The only trouble is that the accuracy of the artillery is typically degraded, not only
by the longer range but by the uncertainty in the lift or rocket propulsion. One can
guide the shell too to an accuracy of the order of 20 feet, especially if there's some
kind of observed fire so that one can correct for later rounds. And for the cruise
missile, if one can build the pulsed jets for a few hundred dollars instead of the
turbojets or turbofans for $10,000, we already know how to do the remote terminal
television which has been demonstrated on the Walleye with data link. We know how
to do remote command of midcourse which has been demonstrated on the Condor.
The navigation and terrain avoidance, I think, one can work out for oneself. So,
in my opinion, there are three very useful weapons which could be used with such
a system.

And then finally one gets down.to the difficult questions, since there's more
than one kind of relay platform to use (see Figure 10). How do you choose? In
Vietnam we've used slow manned aircraft EC121's. We have a slow drone aircraft,
a Beech Debonair, which does somewhat better than the EC121. These have en-
durance of the order of 10 to 15 hours or so but are limited in altitude to 20,000 or
25,000 feet. Omne could imagine doing development on high altitude helicopters to
ease the problem of having directional antennas, which could then be hung from the
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helicopter. But since the directional antenna has to be a phased array in any case

to switch from one vehicle to another, the helicopter doesn't really help. When I

try to sell people tethered balloons at high altitude, all the pilots explain what a

hazard it is, and I think that's probably true—although in the siege of Britain they

provided tether warnings by running current up the cable to tell the pilots where the .
tethers were. From a more fundamental point of view, it turns out that if you have

to design against a wind of about 100 knots in order to keep position either with a

tether or a powered balloon, you're better off to obtain the lift from wings. And so

probably a slow drone aircraft will win out.

PROPOSED WEAPONS

Pave Way: time-of-arrival commanded navigation.

Artillery:  time-of-arrival commanded navigation
plus rocket assist, plus laser seeker.

Cruise missile: pulse jet, plus remote terminal
TV, plus remote-commanded midcourse navi-
gation and terrain avoidance.

Figure 9

CHOICE OF RELAY

Balloons, tethered or powered.
Slow manned aircraft.

Slow drone aircraft.
High-altitude helicopter. '
Satellite.

Figure 10
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RESULT

Reduced basing vulnerability--little value exposed.
Small investment/high production system.

Cost rises slowly with intensity of defense.
Provides improved close support.

Can reduce peripheral damage.

Radar location with strike by normal weapons.

Figure 11

After you do all this what do you have? (See Figure 11.) Well, it seems to me
that you've reduced the basing vulnerability to the extent that you rely on such a sys-
tem for attack of fixed targets and not on aircraft. You've reduced the basing vulner-
ability; you no longer have in this combat area large aircraft carriers with a billion
dollars or more of embarked worth and surrounded by another billion dollars of task
force; you don't have long runways to be cratered. You have several redundant ele-
vated platforms and—someplace back where it's safe—a computer. You have
vehicles which cost from a few thousand dollars for the bombs and artillery shells
to $20,000 to $100,000 for the drones. A very interesting thing happens if you can
get the strike vehicle cost down to $20,000 or $50,000 because that's the range of
cost for the guideline missile which the Soviets use with their SA2 radar system;
and once it cost them as much to fire a missile at one of your drones as it does for
you to send the drone over. Then you can send drones freely, and every missile
they shoot is part of a production race with the US, which we can run very well. In
fact, if they start shooting these things down, one can send cheaper drones whose
only purpose is to attract SA2 missiles. Only a small investment would be required—
that for developing the elevated platform if it is needed for proving out the high
accuracy navigation system for continued work on antijam techniques.

Satellites, especially synchronous satellites, are very good for communica-
tion, but they're not really ideal for control in this case because the round trip
time from the vehicle through the satellite, back to the ground, to the direction
center, back to the satellite, and to the vehicle again, is about a half second. For
some purposes that's all right. Clearly it's all right for midcourse command.

It's also all right for designating in a picture the portion which the onboard tracker
is supposed to home on, but it's probably not good enough (although that remains to
be seen) for manual flying of the missile.

The cost of the system that I propose rises only slowly with the intensity of
defense. If, instead of 1% attrition on the missiles, the attrition rises to 30%, well,
that's just too bad. The cost of the system per target destroyed rises by a factor of
1.4. If it was $30,000, it's now $42,000. But when you have a defensive system with
30% attrition on manned aircraft, you just stop attacking those targets, at least with
conventional weapons. One can provide improved close support in this way by giving
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a greater range and a greater accuracy to corps artillery, or to Naval gunfire, for
that matter. And as the previous speaker noted, one can reduce peripheral damage,
because at least in the case in which one sees the target through the remote TV, or
in the case when one has accurate navigation, one can dud or blow up the warhead in
flight. And finally the system provides a means for striking radars without having
expensive and special purpose antiradiation missiles.
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Question and Answer Period

AeDONALD (LRL): There's a study that the Army made fairly recently (I
believe the Navy has a similar one, as does the Air.Force), in which they wanted to
have the onboard seekers essentially a TV system on a missile which would fly over
the target area. The operator back at his base, looking at the output of this system,
would cause the missile to fly into the target. As I remember this study, the oper-
ators, even after a great deal of training, had great difficulty in recognizing the
part of the target they wanted to home in on, unless the missiles were at high alti-
tude and the targets could be watched for a long time, It seems to me that an im-
portant part of your plan here is to be able to identify the target in some reasonably
brief period of time, particularly if you're time-sharing, What do you comment on
this?

GARWIN: I think such proposals have always been evaluated without a very
accurate midcourse navigation system, and the key here is that the field of view
when the TV goes on will be from a known direction and will have a 200 to 500 foot
diameter. I think probably we're in shape now with the Condo r to put such a con-
cept to the test, because the pilot of the Condo r-bearing aircraft can line it up
roughly and then somebody on the ground can see whether he can designate a 1 foot
area or a 2 foot area within the 200 to 500 foot field of view. It also has something
to do with the design of the cruise missile because in any kind of wind the missile
crabs, and you would like to have a system in which the TV can be bore-sighted and
not gimballed; so you would like a cruise missile with direct 1ift control and not
airplane type elevator control.

McDONALD: My memory of the main problem they were having with these
had to do with optical contrast. They made very large differences according to
whether or not the target actually was standing out in the background.

GARWIN: Usually people talk about flying and observing essentially without
accurate navigation, Here if the TV goes on 5 seconds before impact, and one has
a missile of the order of 700 foot per second speed, the range is only about 3000
feet; with normal visibility, even at night, there's a possibility of illuminating a 200
to 500 foot diameter region with an onboard light or with an ahead fired flare. I
haven't seen the particular studies you refer to; I've seen others, and they lack the
accurate navigation which allows one to reduce the field of view.

(Speaker Unidentified): Two things concern me in regard to patting the control
devices on artillery. First, I think we're buying curselves some trouble here at an
increascd cost., I think the beauty of artillery is the fact that it can be fired in an
environment where communications are bad, Second, I'm concerned about the cffect
of the degradation of communications on the nuclear battlefield on all these conirol
devices, : ’
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GARWIN: These would be linc-of-sight communications to the vehicles,
probably THF or L-band, and there wouldn't be degradation unlcss one had a fire-
ball in the line of sight. If you've ever tried to kill an enemy gun with artillery, vou
know you have to shoot an awful lot, and you don't know whether or not you've got
him. They're very hard targets for artillery—on which an improvement in accuracy ‘
from the 30 meters or so which one gets at maximum range to just a few meters
would be well worthwhile., We don't have to change all of the artillery shells,

(Speaker Unidentified): My second question was prompted by the study that
was presented on tactical nuclear warfare,'72to '78, They had a section in there
on the effect of high altitude bursts on communications and on electronic systems;
it just strikes me that this would defeat a lot of the utility of nuclear artillery.

GARWIN: One has to look at these things in great detail. The effect on
electronic systems is large when you have cables, etc. » and small when you have
essentially shielded microwave communication systems. Now there are effects on
the ionosphere varying the path length, which would somewhat change the biases in
a microwave location system. )

WHEELON (Hughes Aircraft Co.): I think that Dr. Garwin has helped us
to understand, at least in part, why the Soviets favor and have bothered to inventory
over these years a system that looks surprisingly like the one described. However,
I'd like to comment that, by throwing the burden away from carriers and runways
and expensive manned aircraft, it seems to me you've put the burden back on
several of the elevated relays. Why aren't those good targets to knock out the
whole bombing capability ? ‘

GARWIN: They are good targets; but they are also very low cost targets,
They are relays, they are unmanned, and the Beech Debonair costs about $300,000,
fully equipped. If one has a number of them (and of course they can be protected),
they're way up there, they can be seen by the enemy for a long distance; but from a
ground station you can also see threats approaching from a long distance; you can
turn them off and still maintain the capability by having a round robin among em-
placed or embarked, elevated relays.

WHEELON: I would have thought that if they are, in fact, servicing a fleet of
100 of these vehicles or shells, and they're pretty busy electromagnetically and it
would be hard to turn them off for very long, and why doesn't an ARM working
against these constantly radiating sources work pretty well ?

GARWIN: If I need two operating in order to obtain not only relay but navi-
gation capability, then I'll have three or four up at any time. When I actually see a
threat, a missile approaching one of them, I will turn it off, because I have a
computer on the ground, and I know the location of the other aircraft—or I will have
that location within a tenth of a second—and I can transfer the system entirely to
different elevated relays. Of course you can say, "Suppose they use semiactive
radar homing or something instecad of just home-on-jam or home-on-electronic
emission®' Well, I'll have a lot of these and maybe I'll have to stand down once in
a while, but that's not going to be a cheap missile, either. Now if I have to use high
performance U2's or something like that, then they become much more desirable
targets than if I can work with cheaper aircraft. And I think probably one of the
objects of such a system in growth would be to have lower cost, very high altitude
relay platforms. -
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(Speakey T_Tnid(,»n{._ificd): I beliove we've stepped forward in a couple of thinus
here, but the accurate navigation of destructive agents into most of the land war-
fare targets isn't really the problem. I wonder if this system couldn't be "bent' to
solve the precision target location problem, which at the current time runs greater
than 300 meters. A 20 foot miss distance against a target of some uncertainty of the
order of 15300 feet surely is not what is being sought.

GARWIN: In answer to that question, I guess I ought to say something about
intelligence, reconnaissance, and surveillance. It would be very nice to be able to
deliver in this case not a destructive agent but a parachute-borne TV whose position
and orientation are accurately known. To illustrate: Arocund Khe Sanh we really
had no good idea of the location and pattern of the trenches. We had no way to tell
what was happening there for some days; it was too dangerous to fly in the neighbor-
hood, and we didn't have any photo coverage available to the Commander. If one
were satisfied with fairly low resolution television or with a scanning device of
some kind (not a real-time frame TV), one could get very nice pictures at the cost
of some tens of thousands of dollars per picture. Now that sounds like a lot, but
you waste a lot more than that if you don't have the picture when firing artillery all
over the area. You don't need this system to obtain parachute-borne, balloon-borne,
or missile-borne TV, but it's a lot easier to do it in the context of such a system.

PAYNE (Martin Marietta): If we implement your proposal, what do you do
with all the tactical aviators?

GARWIN: 1 expect some of them will be worn out in a battle I'll have after
this meeting. The ones that are left we'll have to put to work somehow,

" GIRARD (RAC): I'd like to comment with regard to history. The
Soviets came out of World War II with at least as much tube artillery as we did,
and then they saw fit to completely re-equip to an extent that perhaps we have not.
There are many anomalies in Soviet force structure—their fixation on assault guns,
for example, when right after the war we said there's just no future for this kind
of thing, I think that some of the asymmetries in force structure that tend to be
pointed at with alarm are a function of strategic and mission asymmetry and not
dull- wittedness on the part of one side or the other. Now another point; it also
seems to me that in 1944 the British put together an extremely effective defense
against the last cruise missile that was operationally employed, the V1, Perhaps
you'd comment on that, My other comment is, maybe I misunderstood something,
but I heard a lot about navigation and I didn't hear much about what I would call
tactical communications. Mayvbe there's a definition here that would help me out,
because particularly in supporting troops, the communications and coordination
issues are very large, and it really isn't completely dominated by navigation.

GARWIN: I can only agree with your first and third points. I didn't really
discuss all the tactical communications; I don't know very much about it. I'm sure
it ought to be done better with digital communication and automatic receipt. The
British defense against the V1 was very effective and I saw the figures recently—
something like 40% of the V1's never got anywhere near their target because they
aborted or they were pointed wrong or they failed in flight. Only a few percent of
the last V1's fired actually struck in the intended area, but that's because those
aircraft flew slow and straight and level, When I say the computer provides mid-
course guidance, I should add that it doesn't fly straight, it does terrain avoidance
when desirable; otherwise it's flying 1-1/2 g turns at reasonable altitude and that
just plays hob with the effectivencess of artillery,




CRAWFORD (NWC, China Lake): I know tidg 5 second inteival has been
subjec‘t—_to qu-c:—sfi—o_rT_sﬁc;'aral times, and it occurs to me that North American and
Alartin and several others have excellent terrain models on which this could he
simulated so that we could get a positive answer to that part of the question.
Second, I hegitate to needle on this subject because I happen to think that the long
range misgile's a pretty good idea, but on its use for things like trucks you have
to launch the missile an hour before the truck gets to where the observer is, and
that .concerns me a little, '

GARWIN: That's right, and in that case one would have two choices. You
would have a supply of missiles loitering, and why not bave an aircraft loitering
with a guided bomb—that's even better when the air defenses will allow it. That's
a case when aircraft are, in fact, better than missiles., You could have missiles
loitering which would be diverted to secondary targets just as we do aircraft when
they don't have targets of opportunity. But even better, you could use the missiles
to deliver mines very accurately. It sounds like a waste to spend $25,000 or more
to implant a mine in a road, but one doesn't have to be content with a single mine;
the missile can run down the road for a piece and drop a VLM antivehicular land
mine (or whatever is the current rage at the time) and potentially kill a number of
vehicles, Another use for such a thing would be to suppress triple A and to allow
aircraft in the normal way to deliver munitions, preferably guided, not free fall,
which are then very cost effective against trucks. But you're right, moving targets
are very hard to get with aircraft, or missiles, for that matter.
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US MARINE CORPS TACTICAL NUCLEAR WEAPONS REQUIREMENTS

The Marine Corps is not unilaterally developing any nuclear weapons or
delivery systems; in this respect, it is similar to the CINC's. We state our require-
ments and attempt to influence the development programs of the other services to
accommodate our requirements. We look to the Army for our ground systems and
to the Navy for the air delivered systems.

USMC Philosophy

The Marine Corps is a general purpose force organized and trained to conduct
amphibious operations in any environment to include active nuclear warfare. Our
primary interest is in tactical nuclear weapons, although we have had limited involve-
ment in the SIOP. In the past we have relied on dual-capable delivery systems and
are not aware of any developments which would cause us to change this policy in the
future. _

There are differences between the Marine Corps' operational environment and
that of the Army. The first is in the area of command and control. We do not en-
vision Marine forces being deployed in cold war barrier operations such as the Army
encounters in Europe and Korea. This type of situation requires forward deployment
of nuclear weapons and increased readiness. These forces must be - prepared to
respond quickly to massive surprise attacks. Deployed Marine forces are normally
committed after a period of increased tension or open hostilities. The command and
control problems concerning release of nuclear weapons during these periods should
be less severe than those associated with responding to surprise aggression in
Europe or Korea.

Another area of difference is the security of nuclear weapons.

In addition, we are not responsible for providing nuclear weapons for
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delivery by allied forces. This reduces the problem of providing security for nuclear
weapons stored on foreign soil. Nuclear weapons will be deployed with Marine units
when required. If weapons are not deployed, increased readiness can be achieved
by off-shore storage in aircraft carriers and ammunition ships.

I covered this background information in order to provide a better appreciation
of our requirements. This philosophy influences Marine Corps nuclear weapon
development requirements in areas such as yield, complexity, etc. With this in
mind, I will discuss these requirements.

Development Requirements

As we see it, the primary requirement is for modernization of the tactical
nuclear weapons stockpile. Current technology will allow significant improvements
in the capabilities of these weapons.

Nuclear artillery projectiles for the 155 mm and the 8 inch howitzer, ballis-
tically matched to a conventional HE round, are required. In addition, the projec-
tiles should have selectable yields for better flexibility and should not require field
assembly. - T

DELETED

'The Phase II Feasibility Study has been conducted, so this is well on the way. The

Marine Corps has completed an evaluation of the various proposals, and the results
are being sent to the appropriate Army and OSD offices.

There is little difference between Marine Corps and Army requirements in the
matter of desired yields for the improved 8 inch howitzer projectile. ,-"

DELETED The additional flexibility pro-

vided by this yield is desirable, and the increase in cost should be very slight.
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As with the ISS, we have evaluafcd the Phase 1I
proposals and the results are also being sent to the army and OSD.

There is no current Naval gunfire nuclear capability. The Navy has rccently
expressed an interest in an 8 inch nuclear projectile and is examining the feasibility
of utilizing the improved 8 inch howitzer projeclile in a new lightweight 8 inch
weapon system. The Marine Corps supports this program.

DELETED A nuclear Naval gunfire capability would provide a
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responsive and accurate direct support weapon without the in-country storage prob-
lems associated with artillery weapons prior to first releage. It would also comple -

ment air-delivered nuclear weapons in support of amphibious assaults conducted in
an active nuclear environment.

The difference between Army and Marine requirements for ADM's is primarily
due to the operational environment. We are not faced with critieal release times and
do not envision prechambering in cold war situations or deep burial. Both of the
current ADM's have significant shortcomings which reduce their effectiveness. A
single ADM should be developed to replace the current ones. This new ADM should:

1. weigh a maximum of 60 pounds, 40 pounds desired.

o

have neutral buoyance in salt water.

3. have a remote option.

4. not be complex.

5. be capable of burial to a minimum of 15 meters.

6. have a cépability for multiple simultaneous detonation.

Assignment to an ADM team is not 5 primary duty in the Marine Corps. In
addition, we will probably employ ADM's in moving situations with very little time
to prepare the emplacement site. Therefore, a single, simple, lightweight ADM
_ that is one-man portable offers significant advantages.
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Question and Answer Period

COGGAN (North American Rockwell): How much tactical study work have the
Marines done regarding different beach tactics using nucs—particularly as regards
the dispersion of the attacking force and so forth which might then relate back to
technology as far as landing craft are concerned?

MURTILAND: As far as T know, we have done very little study on that; in fact,
probably none. We have worked with the Navy at NRDL, and they were doing some
research studies on the effects of the various beaches, for example, the composition
of the sand, residual radiation, and things like that. As far as I know, we haven't
really correlated this with landing craft.

COTTER (SLA): Do you have any opinion on the amphibious operations when
the opposing forces have tactical nuclear weapons?

MURTLAND: We would be required to have greater dispersion, of course.
Say we have a division landing—our current thinking now is to have two of our regi-
mental landing teams go in by helicopter and one to make the sea assault. Of course
this would be critical with the helicopters; because we don't want a helicopter in the
air when a nuclear burst goes off.

CARNE (RAND Corp.): My question has to do with your point about the use of
ADM's in moving situations. I believe all the prior discussions had to do with the
use of ADM's to create barriers or obstacles. Could you expand on that a bit, as
to how this would work, and who would use them, how and for what purpose?

MURTLAND: Our ADM's are with our Engineer units. - We have what we call
Force Engineer Units, the equivalent of the Army Corps of Engineers, and they
have the ADM capability. They might use it, for example, for blocking a pass to
create an obstacle to the enemy. If we ourselves encounter such barriers, or if
we are making an amphibious landing, we rely on our Navy friends, the UDT people,
to blow out obstacles that can't be removed with conventional explosives. The UDT
people use a small device—Saturn is what we have now—to accomplish this.

WHITTAKER (USEURCOM): I seem to recall a proposal for Lance whereby
it would be used in some kind of LST load to support the Marines. You didn't
mention Lance. Is there no interest any more in it?

MURTLAND: The Army version of Lance, which the Army is planning to use
on land, is definitely of no interest to the Marine Corps. But we do have an interest
in 2 landing force support weapon—they call it Sea Lance, and I have to let my Nevy .
friends discuss that, because right now I don't know the status of the program.




(SPEAKER UNIDENTIFIED): Since the Marines have occasionally been in a
position of defending islands rather than taking them, I would like to ask if they have
examined the role that sea~-borne ADM's might play in defense against a shore land-
ing.

MURTLAND: Well that's a good point, but I can't answer that question. I
don't know what tactical planning they have done along these lines.

REP. HOSMER: Is there anything with a particular characteristic or for a

particular purpose that you, as a man in the field, would like to see developed and
put in the stockpile?

.MURTLAND: You mean, from the viewpoint of a ground Marine, anything we
would like to have that we don't have now?

HOSIVLER: That's correct. Most of the ideas come from the laboratory and then
have to be sold to the services; perhaps the services might have an idea of their own.

MURTLAND: I think we need something with a smaller yield that can be used
in a tactical situation—for example to eliminate bunkers, caves, etc. , without blow-
ing up the whole countryside. If we could have a very low yield weapon that we could
launch like a bazooka, we would really be interested in that type of weapon.

TATE (OASA): With regard to your comments about an improved 155 mm shell
would you expand on your comments about the XM179 and 1987

3

MURTLAND: At the development center where I work, the artillery people have
informed me that the parameters of these new howitzers that they are developing out
at Weapons Command, Rock Island, will be too strict for the XM454. Now I don't
have the parameters at my finger tips, but that is what I have been told. Somebody
from Picatinny or WECOM might have additional information.

BURKE (AMC): Your answer is'correct; the acceleration levels in the 179 are
much higher than in the M109. The XM454 will not take it; however, the new 517
projectile is being designed to live in both environments.

AGNEW: I believe the g-level he's talking about is about 14,100 isn't it?
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Richard B. Foster
Stanford Research Institute

NATIONAL COMMAND AND CONTROL REQUIREMENTS
FOR DELIBERATE SELECTIVE CONTROL RESPONSE STRATEGY

I think I have the distinction of having the talk with the longest title on the
program. I'm going to review today some old studies and some of their findings
and conclusions; some were done in 1960, 1962, and 1963. They might be in-
structive, because the problems are the same (in some ways they've gotten worse),
and yet the technology has not been the critical factor. The problem seems to lie
somewhere else. I'm suggesting that it might lie in our strategic thinking, in our
lack of a strategic concept of operations that's both coherent and can be agreed upon
by our allies and ourselves. When I mention deliberate selective and controlled
response policy, I mean deliberate in the sense that we deliberate. But you don't
have to deliberate after an event, you can deliberate ahead of time. We do too little
of the latter. And I mean selective in the sense of selective response to aggression.
Again, much of the selectivity can be thought through ahead of time, in an attempt
to control events in a military or semimilitary operation, or an operation that might
go from a crisis to a limited military operation. The attempt to control by personal -
intervention—as, say, controlling specific destroyers on this and that in order to
limit the risk of escalation—is an impossible task. That's completely and finally
self-defeating.

Many pcople advocated the pulling out of tactical nuclear weapons from Europe.

I was therc in 1963, and some of our pcople felt that they should be pulled out as
rapidly as possible in the conventional emphasis strategy. But lacking that, the
policy was changed. The conventional emphasis strategy was promulgated and
became a territorial attitude not only to our allies, but toward the Russians, and
cven though the number of weapons increased in absolute numbers the ability to use
them selectively declined dramatically. In other words, the tactical deterrent

effeet of tactical nuclear weapons began, I think, to be degraded. In this sense,



"eontrol" meant to lock up the weapons as in a PAL. I use "control" in a very dif-
ferent way, not as control through doctrine, but a concept of operations to control

an opponent's behavior. QELETEQ

More likely, about three or four hours later the SACEUR would be
getting messages that some event had happened somewhere. His counterpart in
Russia would be hearing about the same thing. Both of them would wonder who's
doing what to whom, and SACEUR would attempt to obtain more information and
pass it on to the President. Both commanders would be quite concerned as to
who had the accident, if that's what it was. As Herman Cohen said, the problem
of getting a president to push a button to go to general war or to get someone in
Russia to do the same thing is quite a difficult one; it's just unlikely that you would
go around pushing buttons that would doom your nation to suicide. There's a lot
more stability than we give credit for in this situation.

The name of the game, I think, is the question of strategic thinking of deter-
rent policies and objectives and the control of the enemy s behavior.

The idea that an "assured destruction only'' strategy in retaliating to direct
attack on the US by striking the other's cities would provide a basis for stability of
mutual deterrence and eventual reduction of arms for the Russians is not working.
The Russians' strategic thinking is going in quite the opposite direction. They are
increasing their options; they added counterforce capability step by step; they found
holes in this mutual suicide pact and they are not about to sign it; they have not given
up their civil defense program nor their air defense and ballistic missile defense
program, nor have they given up the whole concept of nuclearization of their force.

Secondly, the notion of the firebreak and the concern with automatic escalation
is optimistic. The Soviets' strategic doctrine, their tactical doctrine, and their
political-military doctrine all stress the continuity force. One won't find a fire-
break theory here. They have no concept of automatic escalation; they have a great
‘concern of how to control escalation in their interest.

There is also the notion that ''no political power derives from nuclear weapons
in a state of nuclear parity.' The Soviets' strategic doctrine states that all political
power derives from nuclear weapons and forces, and that parity is probably a tran-
sient state between inferiority and superiority, and rather than being stable, is
highly unstable, and is perhaps dangerous rather than safe. And besides, they take
into account the real world complexities of the definition of parity. How does one
take into account the asymmetries of geopolitical position—the closed line of com-
munication with the Soviets' armies in Europe and in Asia, the asymmetries in the
ways of allocating resources, and their controlled economy in which they also con-
trol their population? Their debates apparently take place in a much smaller and
less public arena, with far fewer people involved. How does one, in that state of
affairs, define a stable state of parity? Some say that there's no meaningful defini-
tion of strategic nuclear superiority. In a sense, strategic superiority is that which
gives you one or more degrees of freedom over your opponent. It has nothing to do
with absolute superiority. The argument here is that these are relative things and
the degree of freedom is important. In a sense, the Soviets have not given up the
idea of increasing their degree of freedom in the full spectrum of conflict in a
concept of continuity force, and hence the reasoning that nuclearization therefore
is not in the opposite direction.
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One of my former colleagues, who became an official, said that we couldn't
improve our relative posture with an addition of $10 billion

that we were buying
all that money could buy. Well, the Russians didn't quite believe that either. On
an average, they've increased their total national security budget 5% per year;
their strategic nuclear forces budget, offensive and defensive forces, 8% per year;
and their science and technology budget, over 10% per year. The Communist
Party, nonmilitary hierarchy must consider very peculiar our statement that we
can reduce the risk of escalation by a conventional emphasis. Well, it is true,
we've deterred major wars, nuclear wars between Russia and the US, and local
wars in Burope. We now declare the just wars—national liberation, revolutionary
wars, and class wars. The Russians accommodated us in Vietnam, and this accom-
modation led, in part, to making it very difficult for a president to get reelected.
So I doubt if this particular strategy is going to be adopted by a president in the
future; it means he gets into wars he doesn't know how to stop; he's accommodated
by the Russians. Another part of the optimism is that a detente occurred, anda this
detente was such that they would help us out of Vietnam at a 25 to 1 exchange ratio.

I happen to have a pessimistic view of the Soviet behavior. I'm much more
concerned about their long range trends and their expenditures, which we have
traced back to the 50's. We have noted their long range commitment to political
and military strategic goals, their long range patience in overcoming handicaps of
technology due to a poor economy. They have created three economies: economy 1
is the agricultural, the poor one; economy 2 is a consumer goods econom , slightly

more prosperous; and economy 3 is a first class military and industrial complex,
sclentifically and technologically based.

I bring this up because, before we can talk about a deliberate selective control
response policy, we should know where we stand. Some predictions were made,
some 6 to 8 years ago, that the US would suffer certain consequences of not rethink-
ing its fundamental strategy and doctrine in deliberating selected control response
policy. The first consequence was that we gave up any attempt to challenge local
Soviet strategic superiority in Europe. We have nothing to counter the MRBM /
IRBM combination. They have the capability of disarming, seizing, and occupying

a relatively intact Western Europe, using a policy of restraining and minimizing
collateral damage and fallout.

We have updated our 1960 calculations, and they still run about the same. They
can launch such an attack at 200 to 600 aiming points and—depending again on the
criteria used for kill requirements, insurance levels, and assumptions of CEP and
accuracy of fuzing—we get a range of uncertainty of population fatalities of 3 to 10%,
of collateral heavy damage to industry of not greater than 9%, and light damage not
greater than 10%. That's a relatively intact Western Europe.

When I was in Europe in 1963, arguing the case for and against the MRBM, the
principal argument against it was the fear that it might be seized. There's no good
inexpensive way of protecting it from seizure. This was a political discussion of
the problem that had nothing to do with the usefulness of this type of weapon. One
of the reasons the MLF was looked upon with favor wasn't so much its survivability
as that it was harder to seize and occupy and usge.
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Now if the Soviets have that superiority, one of the holes in our doctrine and
one that concerns the initial use of tactical nuclear weapons, is the following:
Suppose the Russians do not think that we have decoupled our strategic deterrent
from the umbrella protection of Europe, but instead attack simultaneously Europe ‘
and the US counterforce, avoiding cities and holding a large strategic reserve. They
have simultaneously evacuated their cities, since they know that, if we do retaliate,
they are going to get a considerable amount of damage. Their recovery from attack
could be assisted by the European economy which they have disarmed, seized, and
occupied. The US has so configured its force that it loses more and more degrees
of freedom of retaliation; it can only retaliate on Soviet cities; it can't retaliate with
second strike counterforce. Thus a very interesting thing comes up. They leave
the president alive, say. Russia says, "Your cities are alive because mine are, and
the moment you retaliate on mine, you lose yours, and you haven't evacuated, and I
have Europe.' Now, I'm asking you, would you retaliate? I suggest that the
Russians are outthinking us. They have clear guidance with respect to their goal—
it's to get meaningful superiority that gives them a greater degree of freedom than
we will have.

Another way of getting conventional emphasis is by proxies against your
proxies, for example, the Arabs against the Israelis. After a while the nuclear
umbrella doesn't seem to work; that is, the Israelis may lose confidence in our
guaranteeing their survival and have a lot more interest in getting a nuclear weapon
of their own. We can't have it both ways. We can't have a doctrine, a strategy,
which in effect says that there's little if any strategic utility in nuclear weapons and
then expect the nonproliferation treaty to work. The strategic utility of nuclear
weapons has to be positive for anyone to have confidence in your nuclear guarantee
against nuclear coercion and blackmail by the other side. Now the Russians under-
stand this; they write about it very well.

One of the concerns in Europe is really not just the massive overrunning of
Europe, but the problem of a quick penetration for limited objectives, as, say, 'in
the Turkish-Thracian peninsula. We have an excellent example, in the Soviet
occupation of Czechoslovakia, of the limited aggression for limited objectives, with
rapid envelopment both vertical and on the ground. Apparently one of the reasons
it was unopposed was that the Czech military estimated that they would probably not
be very effective against that force that poured in so rapidly.

I doubt very much if these limited aggressions for limited objectives would fit

the optimistic assessment of Soviet policy and behavior I've outlined before. So I
think that, before we can get a clear set of guidelines to develop a doctrine for the
initial use of tactical nuclear weapons, we have the fundamental problem of over-
hauling our strategic thinking from top to bottom, taking into account the fact that
the Russians are doing a very effective job. I commend to you the lirst, second,
and third editions of Sokoloski's Military Strategy, and the writings of Rimkin and
Von Rinco from the Lenin Institute. In these writings vou will find no suggestion

of discontinuity of force, but rather stress on continuity.

We have some advantages left. We have, certainly in my view and that of
Dr. John Foster and others, considerable advantage in certain areas technologically,
but we are not exactly using it—for example, the possibilities of controlled use of




tactical nuclear weapons inherent in the WISP Program; the possibilities of quick use
through predesignation, not predelegation; the possibility of a tactical concept in which
the initial use of tactical nuclear weapons is broadcast widely. If the conditions under
which they would be used were spelled out to the Russians, it is still possible that this
would have a decisive deterrent effect on his tactics. If you have a graduated deterrent
from the strategic nuclear down to the 1 kt tactical nuclear weapon at the FEBA, it has
to be known before it will deter. An unknown doesn't deter very well.

It's not too complicated to figure-out that the optimum tactics for a successful
peretration by a land army is to mass, to break through the defenses by surprise, in
one or more areas, and move fast with close air support. In one to three days the
Russians would be in England. So let's talk about 1 to 3 minutes and 1 to 3 hours.
Now we can have a decisive coercive effect on Soviet tactics by saying, "If you give
me a target over my political border that's worthy of a nuclear weapon, I'll hit it; and
here's a list and array of the kinds of targets I'm talking about. " That's all you have
to tell him. It wouldn't be a bad idea to have sergeants with weapons that couldn't hit
Moscow, but could hit a target like that. It would have a more decisive deterrent
effect.

- By doing the opposite, we are giving up the deterrent effect and inviting risks
that the opposition will take, thus inviting additional risks. This notion that we are
being self-deterred because of the risk of escalation, that a defender will use a
nuclear weapon initially against an aggressor, assumes that there is asymmetry
and parity between aggression and defense. It assumes secondly that the risk of
escalation should be removed from an aggressor. Well, the whole point of stable
mutual deterrent posture is that the aggressor will be met with the risk of escalation.
If you don't escalate, and he adduces it to be a low risk, he'll move, as the Soviets
did in support of Hanoi. A low risk alternative to nuclear war of any kind, and a
very good one in terms of the trade-off, it has had all kinds of interesting side effects
and benefits from the Soviet point of view. In addition to getting presidents diselected,
it tends to cause a considerable amount of disruption within our country, in the
students' rebellion and the work of the SDS, for example.

The Russians aren't in any rush, I(don'f"think, to enter the SALT talks until
they find out from what floor we'll negotiate, and we haven't hit our floor yet. You
see, I don't think that last $3 billion cut is the final one. So why start negotiating
until your opponent has put his price of entry into the game? We are lowering our
price so that he doesn't have to pony up as much on the table. I suggest that this
might be one of the reasons that they're not quite ready. I don't think that this
behavior is so mysterious. They're people who are interested in their power, and
in extending their power.

Now I'm suggesting we have a bit of a problem in deliberate selective control
response. We can't readily undo the fact that the Soviets have in fact gone ahead
with over a thousand ICBM's, including the SSQ/SSll mixture; and they have increased
heavily their investment in both the attack submarine and the Polaris type. I'm sug-
gesting that it is going to take some time for the US to rethink its posture, and to get
back a concept of continuity, not discontinuity, of force; to get back an idea of what
risk of escalation should really mean, that you want the aggressor to risk it. If he
doesn't risk it, then he'll exploit local superiority, conventional or otherwise. And
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s0 I say that's the first job. A second job is to investigate what can be done with
predesignated situations for initial use of weapons. A third is to work out a notion
of the deterrent's coercive effect on tactics.

What is the deterrent effect of an ADM? I remember talking to a Turk in 1963,
and he had a very good idea of the deterrent effect of an ADM. I said "That's your
own territory and it might get kind of messy. " He replied, "That's true, but it will
make it messy for the Bulgarians, Rumanians, Russians, or whoever else comes
over that area.' Well, I understood that Turk better than I understand this opti-
mistic appreciation of the Russians.

And finally, we should reconsider the question of what command control really
means. What is command? Well, to a large extent, it is simply thinking things
through. TFigure 1 suggests one possible meaning of command control. We certainly
want to centralize command. Command is that which initiates, prescribes the extent
of, limits, assesses, the direction of a military operation. Command is, at the top
level, largely political. Much of this can be accomplished through prethinking, pre-
deliberation, preselectivity, and prenotions of limiting and controlling. You set
control here by doctrine to a large extent. National command retains its control
center, control of our offenses in general nuclear war, and I think that's only
sensible. But the control problem should be delegated as far down as possible to
supervise, regulate, and coordinate, so as not to try to run the war from Washington.

COMMAND CONTROL

3 INITIATES, PRESCRIRES EXTENT,

§ COMMAND LIMITS, SETS DIRECTION

@)
BUT COMMAND MUST RETAIN CENTRAL CONTROL
OVER OFFENSIVE FORCES IN GNWAR AND BE

) ABLE TO PREEMPT CONTROL [N ALL SITUATIONS
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Our national goal is, of course, national survival, but we equate national
survival with not letting the Russians have Western Europe. So you provide for
civilian command of forces, eliminating mechanical doctrinal response to any kind
of offense and providing for maximum flexibility of choice of action by decision
makers. But the civilian command means also the possibility that we can reach
an agreement with our principal allies, as I believe Mr. Shreffler pointed out
yesterday. Flexibility of choice of action doesn't mean a conventional emphasis
or a nuclear emphasis. It means precisely what it says—you have worked through
your doctrine and your understanding of the situations and are keeping them up to
date. You keep thinking them through so that those choices are truly open choices
without an emphasis. This leads to adaptability to unforeseen contingencies any-
where in the world. Many of these contingencies have been blown up way out of
proportion, as if somehow they will blow up into a general nuclear war. Well,

perhaps; but in most cases they seem to stretch out for quite a while, as Vietnam
has.

Let's take a look at one of the concerns of the President of the US as he is
thinking about initial release of tactical nuclear weapons—the vulnerability of this
country. I made a chart back in 1961 and it's still true in 1969 (Figure 2). This
happened to be President Kennedy and his successors subjected to a 10 megaton
or a 2 megaton burst, and the middle is 100 psi. This is one weapon. These
people tend to be vulnerable; the President has to be out there in front, he can't
abandon the leadership of the country and go underground. It's not unthinkable that
command itself would be attacked in an attempt to get a cheap victory by beheading
the command of a nation“_.& History shows that it's been tried before, and the Chinese
tend to be quite interesting historians. There are other reasons why national

command might be attacked, but I'm pointing this out because of the vulnerability
question.

Vulnerability of Presidential Successors
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of the office of the President.

One of our problems is almost a complete lack of a doctrine for the continuity
There is much better doctrine for continuity for the

Commander of a Division than for the President as Commander

the possibilities suggested in Figure 3 is the little model presidential party. You
have a small party of ten, with a few personal staff for continuity of command and
a second group forming the support party. This whole party could be trained in
But what doctrine do we train them in? What is our
doctrine? As I mentioned, there is one under development in the Soviet Union, and
Figure 4 shows how such a concept might work
for increasing survivability, and it has some interesting points in the tactical
situation or in the situation in Europe.

some doctrine or other.

it's a very helpful thing to have.

intermitted to find out who's "on first,

n

a considerable amount of preliminary thought.

PRESIDENT (OR DESIGNATE)
REPRESENTATIVES OF:

{a) State Dept.

{b) CIA

(c) OEP

{d) Defense Dept.

(e) JCS
~Chief/Staff

Main Party
(1st Echelon)

No More Than

REPRESENTATIVE OF:

{a) Treasury

{b) Attorney General
(c} interior

(d) Agriculture

(e} Commerce

{f) Lahor

{g) HEW

{h) AEC

{i) FBJ

Support Party
{2nd Echelon)

Figure 3

In this case we have the model presidential
parties going to several different occasions, the circles, and the needlines are
whose man is president, and who's the
highest living ranking successor. You have another set that ties them together with
Europe, UK, CINCLANT, CINCEUR, unified commands, and finally the groups
equivalent to the FREE's, the recoordination centers in Europe and in the Pacific.
But such a concept for survivability is based on a sort of relocation, and it requires

{1
(1
(1)
(1
{5)

(18)

(1)
(1)
(1)
(1)
(1)
(1)
{1)
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DEGREES OF FLEXIBILITY OF CHOICE IN GEN. NUC. WAR
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Figure 5 shows how this might look as a function of needline requirements on
the national scene. Here on the ordinate is the numbker of needlines required; and
along the bottom is a zero point which is SIOP-—in this case a first detonation; and
to the left of that first detonation are decisions made ahead of time. You might have
a preemptive decision made 10 hours ahead of time, and then other decisions made
sequentially, and yet I have shown here two doctrinal responses requiring the least
information: One is based on a sort of ''fire on warning:" you see enemy missiles
coming on your radar scope, and you fire your missiles before they hit. The other
is ""fire on bomb alarm'' with no assessment, but it's an automatic assessment
system through a computer and your retaliation then becomes doctrinal. This
carries things too far. You need a minimum needline—we estimate about 10—for
that. But, as you get more and more responses and more and more reserves, if
you attempt to fight a control war out to the hundreds or thousands of hours, you
have an increasing value to command; that is, the commander himself and his ability
to control forces; increasing requirement for survivable intent; restorable needlines
and communications; and ability to control the conduct of the war termination.

One of the things that is lacking in our current doctirine, to a large extent, is
the problem of war termination. Those who were eagér about getting the war
started in Vietnam didn't seem to have a clear idea of how to stop it. If you are
going to start a war, you had better figure out how to get out of it, especially in the
event of a general nuclear war. Because it might escalate to that, if you put the
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risk of escalation in the other fellow's way. He might take you up on it and himself
preempt. But, generally speaking, the more prethinking that is done, the less neced
there is to have an enormous amount of information at the presidential level for
initial release of a tactical nuclear weapon.

Figure 6 shows the command control requirements in the theater. First,
there would have to be consensus among the political leaders and the military
commanders as to the strategic concept, the deterrent effect you are striving for,
with commonly understood rules of engagement. There would have to be a command
center for CINCEUR, since he has a continual responsibi}ity in the selective release;
a warning and alerting system specifically designed for recognition of the situations
in which you might want a first nuclear detonation, say a 2 kt weapon; and an in-
dependent, timely, adequate presentation of the situation with an independent means
of verifying it. In the event that presentation of the situation was by an allied force, '
you would want a US pilot to fly over and verify it for CINCEUR. A most useful con-
cept for such verification is a common theater reporting system between Army, Navy,
and Air Force. We don't have that now; worse than that, we don't have a common
system between the US and its allies. An automatic data processing system with an
adequate data base is required. I put that in more to satisfy some of my colleagues
who are very happy with computers, but I remind them that if you don't have a very
clear conception of what you want to do, an enormous amount of data being ground
in and out of a computer is just confusing. But this would leave CINCEUR in the
theater in communication with JCS and the President and the Secretary of Defense,
with a positive control of all weapons with the selective release proceduring system,
selective, enabling, and communication.

COMMAND - CONTROL REQUIREMENTS

CONSENSUS AMONG POLITICAL LEADERS AND MILITARY COMMANDERS

L

2. COMMONLY UNDERSTOOD RULES OF ENGAGEMENT

3. USCINCEUR COMMAND CENTER

4, WARNING AND ALERTING SYSTEM

2 TIMELY AND OPERATIONALLY ADEQUATE PRESENTATION OF SITUATIONS
6. INDEPENDENT MEANS OF VERIFYING SITUATION

1. ADEQUATE COMMUNICATIONS

& COMMON THEATER REPORTING SYSTEM

9. ADPS WJTH ADEQUATE DATA BASE
10.

POSITIVE CONTROL OF ALL WEAPONS BY USCINCEUR
e SELECTIVE RELEASE PROCEDURES AND SYSTEM
o SELECTIVE ENABLING (PAL)
*USCINCELR 1N DIRECT COMMUNICATIONS
11 ADECUATE SURYIVABILITY

Figure 6
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Adequate survivability does not have to be against a 100 megaton weapon. The
Soviets are unlikely to use large yield ground burst because prevailing westerlies
would bring radioactivity back on them. They would be very likely to have a policy
of restraint, and they increasingly talk about it. So adequate survivability, in my ‘
opinion, involves minimizing collateral damage. This policy of restraint is achievable.

Figure 7 shows the levels of force application. Level zero is the period of
mounting tension, warning, alerting. Level 1, armed conflict, brings initial con-
ventional defensive response; now that might be within one minute, not one or two
days. You don't try to contain an attack that is obviously beyond your resources to
contain. There should be no concept of a prolonged war in scope and time between
NATO and Russia in Europe; but rather we're talking about a deterrent situation in
terms of trying to get the opposing force to realize that he does risk a series of
escalations if he persists: the defensive use of tactical nuclear weapons in his own
political territory initially; then (here would be the predesignated cases of the
"eyeball" type weapons that can't be delivered on Moscow) localized battiefields
beyond the political border, as discussed this morning by Colonel Page; operations
in the satellite countries; and finally, the controlled strategic nuclear operations
in a general war. One of the things that's interesting about technology is that some
of the controlled strategic nuclear operations could be put into a level 6, and level 5
would become strategic nuclear forces engaged in support of the theater. The tech-
nology permits it with the MIRV on the Minute Man 3 or an advanced ICBM or
Poseidon.

LEVELS OF FORCE APPLICATION

Level 0 - Period of Mounting Tension - Warning and Alerting -
Level | - (Armed Conflict Begins) Initial Conventional Defensive
Response
Level 11 - Defensive Use of Battlefield Tactical Nuclear Weapons on
NATO's Own Political Territory
Level 111 - Tactical Nuclear Weapons in Localized Battlefield Beyond the
Political Border
Level IV - Tactical Nuclear Operations in Satellite Countries
Level V. - Controlled Strategic Nuclear Operations in General War

Figure 7
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TYPE SITUATIONS

eTo Eliminate a Penetration
-Seal Off the Penetration
-Prevent or Impede Enemy Reinforcements

-Provide Adequate Fire Support for Mobile Reserves in Cou nter-
attack Role

®To Hold Critical Terrain

-Destroy Enemy Forces in the Attack, Particularly when Friendly
Reserves Are Not Immediately Availasie

-Prevent Enemy Reinforcement

-Deny Use of the Terrain to the Enemy in the Event that the Enemy
Has Already Captured Critical Terrain Features

~Deny Enemy Use of High Speed Avenues of Approach (Passes,
Defiles, Corridors, etc.) into Defended Areas

®To Minimize or Preclude Air Attack

Figure 8

Figure 8 shows the types of situations that might be of interest.. These can be
much more carefully worked out. We found, even in 1963 with just a few officers
and civilians working on a scientific military team, that there was a great deal of
information that needs organizing around some concept. If you don't have a concept,
you have an infinite amount of data to pull together and it doesn't do you any good.
The types of situations as indicated in Figure 9 will also help you set basic limits
for the employment of tactical nuclear weapons. :

In summary, I suggest that a national, deliberate, selective control response
policy is a feasible one, but it will take a fundamental review of strategic concepts
and of our appreciation of the Russians; some balanced conventional nuclear forces
with a nuclear emphasis in areas of high political value like Europe; and preselected
levels of force application, skipping those where the opposition has the advantage.

I have to skip for some indeterminate time the theater strategic nuclear exchange
where the enemy has the advantage with the MRBM or IRBM, but again I mention
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that that might be overcome with a new advanced technoclogy inherent in the MIRV
and very good accuracy and selective use. We will alsc have to decide on distribu-
tion of classified tactical nuclear weapons, rules of engagement and criteria for use,
particularly for first use—distribution throughout the ACE force with selective ‘
release procedures based on a concept of predesignation. Now, with this having
been thought through and a great deal of this becoming embodied in doctrine, the
command control system becomes a problem that is possible of solution, insuring
timely and controlled employment of tactical nuclear weapons when necessary to
supplement or to execute the strategy. In the present melee of concepts, I do not
believe we have a possibility of a command control system that will work in Europe
for the selective release of tactical nuclear weapons. But I do believe it's possible
to think the thing through. We will have to work hard to overcome the deterioration
of our deterrent position through at least 1975 or beyond, because we have lost the
cutting edge of some degree of strategic nuclear superiority over the Russians.

BASIC LIMITS FOR EMPLOYMENT OF TN WPNS

eGeography (by level and relation to political boundary)
eClasses and Yields of Weapons

eNumbers of Weapons Released

eTypes and Classes of Targets

eConstraints as to Collateral Damage and Fallout
ePolitical Constraints of Host Country

Figure 9

_The Russians did not behave the way we expected them to, and the danger
inherent in this can be described as follows: An aggressive expansionist nation
that's increasingly well armed gets more and more convinced of the correctness
of its strategic concept. It begins to think that it's winning and that the opposition
is losing and tends to get somewhat reckless. This nation will take political risks
that were unthought of several years ago—witness the strategic risk of the
Khrushchev missiles in Cuba. The Russians did not sympathetically parallel us
going down in strategic force capability, in the "sure destruction only" strategy;
they went the opposite way, they went up. The dangers of Soviet aggression or
Soviet nggression by proxy in the early 70's might actually increase if they thought
that the risk of escalation had been radically reduced or removed for many nctions.
It they thought that our unilateral arms limitation policy would have a destabilizing
effect rather than stabilizing at lower levels and reducing costs, they might be
tempted to take unprecedented risks.




Question and Answer Period

COGGAXN (North Am. Rockwell): I detect a great deal of emphasis on what we
see in the writings of Soviet military leaders regarding their strategy and doctrine.’
I would suggest that their military structure is probably influenced by the non-
military features of their government structure much more than ours is, and there-
fore considerable attention should be given to that feature in determining what they
might do. What ['m saying is that the military leaders of the USSR will not play as
important a role as ours do in deciding on a course of action.

FOSTER: Well, at best, that's a disputable statement, I think, sir. The
Russians are a very. interesting people. Obviously they are different from us and
they have a somewhat different way of organizing their business. They think of
Marxism and Leninism not just as idealogies, but also as gsources of political
guidance and scientific insight into history. And so they have a Lenin Military
Academy as a part of the Ministry of Defense, but run by the Comrnunist Party.
This ties together the Party's concepts and the military. They also have the
Fremzo Military Academy, where they study tactical doctrine and strategic doctrine,
closely supervised by their policy makers. It's also interesting to note that many
members of the Politburo and the secretariat of the Party are also reserve military
officers. The first priority of the Party has been, and is still, the power of the
state—not the welfare of its citizens as we think of it. The power of the state is
expressed not only by the KGB that helps order the people through secret police
repression, but also by how they order their affairs in the outside world. As we
look back at the decisions they have made, we find a very high correlation between
the weapon development decisions, deployment decisions, and the development of
their strategic doctrine. This can't be entirely by chance. Besides, the military
does rather well; their budget keeps going up at 5% per year, among other things.

TRYBUL (AMCA): John Foster recently predicted a technological superiority
for the Russians, but he did mention that the US will maintain technological superior-
ity in the areas of nuclear energy and space; he does, however, foresee technological
surprises in the new weapons development in the very near future. Am I correct in
assuming that your remarks tend to confirm or support these statements?

FOSTER: The answer is not only "Yes'' to that, but i the Soviets do keep on
increasing at the current rate for their RDT&E, 8 to 10% per year, they will exceed
us by 1875 in our military and space program by a factor of 2 annually. Somehow,
the idea that they're only half or a third as cost effective as we are, so that we
don't have to worry about the relative expenditure, doesn't appeal to me. Some of
the optimiste I quoted claim we'll maintain technological superiority by underspending
them; but I don't think this is going to happen.

LOVE (USAF): You imply that Russia has a rather pat doctrine and all the
freedoms of choice to employ that doctrine. I would submit that China is a severe
strain on that doctrine at this time; and I would submitf that, when Russia had to
invade one of her Pact member nations, things weren't very well there either.
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S0 I would say that her doctrine may be under severc strain, and the Russian really
isn't ten feet tall.

FOSTER: JMay I suggest, first, thatl didn't want to make him ten feet tall; I
simply said that he had developed a coherent military doctrine with guidelines to
both strategic concepts of operation as well as allocation of resources. The way he
conducts his foreign policy related to that is a somewhat different matter. Obviously
Khrushchev made an error when he gave the Chinese a lot of knowledge about nuclear
matters; they turned around and bit him. But, the point I was making is that they
have developed a coherent strategic doctrine and they keep at it, and they have a way
of conducting an orderly debate within their society. They see the evolution of
doctrine, and they adapt to changes in the international scene and in technology. It
is a doctrine that everybody can read and be guided by at any given time. It is co-
herent and consistent, whereas I would characterize ours as incoherent and in-
consistent. I think that having such a doctrine gives the Russian a strategic
advantage, even if it doesn't make him ten feet tall.




M. R. Gustavson
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OPTIONS IN CONTROL TECHNOLOGY

' Introduction .

:

If tactical nuclear weapons are to play a more effective role in supporting
national policy, new options in force posture, plans, and policy will be required.
This, in turn,” will require enhancement of our commanders' capabilities to control
nuclear weapons. This paper is an attempt to describe some of the technology which
is being developed for that purpose.

Control technology is, however, a very broad subject. It is like a chain with
many links. To discuss this topic in any detail it is necessary to limit the number
of links included. This paper focuses on this subject as it affects nuclear weapons,
and more specifically on the control link at or in the nuclear weapon. The options
available and utilized here help to determine the nature of the other links in the
control chain, all of which are, of course, important in forming the complete system.

Figure 1 helps to further delimit and define the subject to be discussed. This
paper is concerned with intentional nuclear detonations, i.e., where at least one
person is not surprised. This is defined as the control issue. The unintentional
nucicar detonation case, in which everyone is surprised, is defined as an issue of
safety rather than contrel. This issue will not be discussed further.

Twu classes of intentional nuclear detonations are of concern: unauthorized
and authorized. This is necessary because both are important in effecting any
change in our tactical nuclear posture. It is assumed in this paper that obtaining
and retaining a posture which permits the effective use of nuclear weapons is
dependent in part upon our ability to convincingly demonstrate that only the desig-
nated use will sccur, that misuse is improbable. The analogy with safety require-
ments ceems dbhvious.
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UNINTENTIONAL INTENTIONAL
(Safety) (Control}

UNAUTHORIZED AUTHORIZED
ADMINISTRATIVE HARDWARE POLICY

CAPABILITIES
Command Destructs
Combination Switches

REQUIREMENTS

Figure 1

Of the several approaches to this problem——administra‘cive, hardware, and
policy—only hardware is discussed. This is fhe aspect most appropriately addressed
by the AE C. This, of course, is not meant to deny the importance of administrative
procedures, such as two-man-rule, nor of policy decisions, such as where the UsS
will position weapons overseas.

Turther, this paper is directed towards describing capability options, an
area in which we have special information. At the end are a few personal comments
about requirements. These may be helpful in focusing attention on the decisions
which are most needed to maximize the usefulness of further hardware development.

Under capabilities in Figure 1 are listed four categories of systems. These
represent an approximate hierarchy. They are ordered roughly with respect to
chronological development and, also, in the sense that the later or more advanced
systems frequently contain the earlier items, as subsystems.

One way of understanding a system is in terms of the task it is designed to
accomplish. Therefore, before describing these systems it is useful to posit a
specific situation which can be referred to in explaining some of the challenges and
opportunities offered by these systems. A useful scenario is that of a field com-
mander in a frontline gituation who has as a part of his assets tactical nuclear
weapons. Assume that he is facing the forces of a technically gifted, but nonnuclear
power. His problem, then, is one of insuring control over his weapons so that they
can be used to support US objectives but cannot be overrun and utilized by enemy
forces.
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Even with these restrictions the wealth of avail
options is such that its full coverage is beyond the scope of this paper. Therefore,

what follows is illustrative of opportunities rather than comprehensive. Many
. worthy contributions are slighted.

able information on hardware

Classes of Hardware

Command Destructs

In considering command destruct systems a number of qualities are of
importance. Three are of very special concern (Figure 2). Each deserves a few
words. Destructiveness is best measured in terms of the ease of repair by the |
enemy. One can consider anything from a bent pin connector through total disrup-
tion of the nuclear assembly. Safety in this context refers to the collateral effects
of the destruct system on our own personnel, their transport, and any collocated

systems. Timeliness must consider installation, triggering, and completion of the
destruct action.

QUALITIES OF COMMAND DESTRUCTS

Des‘tructiveness
Safety
Timeliness

Weight/Volume/Cost
Vulnerability
: ‘ Reliability
. Covertness

Figure 2

Weight

importance.

, volume, and cost as well as vulnerability to enemy action have
Reliability must encompass both assurance that the
when triggered, as well as assurance that it will not function prio
Covertness in a situation of potential military overrun refers to tl
‘ oMme may wish to remave nuclear capability from the ficld

obviousg
system will function
r to triggering.

1e pussibility that
without enemy knowledge.

Command destructs can be designed in many different fashions.
provides a general-outline »f the principal classes.
externsily to destroy nuclear weapons.

Figure 3
A variety of units can be added
General purpose military munitions have




frequently been allocated for this contingency. Special externally mountable

munitions (Figure 4) have also been developed for this purpose. The latter have

size and designed adaptability in their favor. If properly positioned they can also

be used with a high certainty that no secondary chemical explosions will result and

with selectivity as to the nonnuclear components which will be destroyed. This ‘
latter is important when one evaluates destructiveness in terms of repair or re-

placement by an enemy.

CLASSES OF COMMAND DESTRUCTS

External (Separable)

General Purpose
Special Purpose

I nternal (Nonseparable)

Nonnuclear Assembly
Nuclear Assembly

Special
Dual Purpose

Figure 3

As for systems internal to the nuclear warhead, a wide variety of concepts
have been considered (Figure 5). These include a substantial range in terms of
destructiveness and violence and involve a wide variety of components and techniques.
What one would prefer, of course, is a quick acting, highly destructive system which

/ is completely safe in the sense that there is no effect external to the weapon skin.

At
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Good progress is being made des
treating these problems. Certainl
necessarily all, weapon designs.

pite the three-dimensionality involved in
y the system can be adapted to some, but not
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. Thus there are numerous designs which ¢
destruct, each having certain uhique properties
that the arddition

an be considered for command

. It is important to note, however,
of internal systems on a retrofit basis limits one's choices dramat-
ically. Command destruct capability is best not added as an afterthought.
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Figure 5

Combination Switches

services under the acronym PAL, or Prescribed

Thiz topic is familiar to the
sought in such systems are shown in igure 8

Action Link. The qualitics generally

ssllower in this area as the techniques of ¢lectromechanical .
and clectronic design are applied. Figure 9 indicates some of the major aptims

which can be considered for future generations of such hardwarc. Switches capabie

or of doing limited internal data processing can mnke pos-

ende changing, and cxercising.

Many paths can be

ot storing several codes
sible new aliernatives in selective releasc;
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QUALITIES OF CON\B!NATIbN SWITCHES

Security
Speed

Flexibility

Countermeasure Resistance
Weight/Volume/Cost
Reliability

Figure 8
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MAJOR OPTIONS IN COMBINATION SWITCHES

Multiple Codes

Hierarchy Systems
Remote Code Change
Exercisable Systems

Microminiaturization

Try Limiting Features

Figure 8
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Try limiting techniques which are designed to provide quick operation with a
short correct code while decreasing the effectiveness of trial-and-error methods of
gaining control also offer a fertile field. The limited try feature now being utilized
. for some new systems is a first start in this field. ST o
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Multiple codes, microminiaturization, and new try' limiting features can all contribute
. to strengthening our posture in this area.
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The qualitics which vne seeks in such a system (Figure 12) are, first of all,

countermeasure resistance and environmental insensitivity. . pov

; ‘ . 6H
]

Figure 12
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Both extremes,
and the system must be
working on real hardware.

and ihe middle ground as well, can only be investigated,
validated by using teams dedicated to circumvention
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In many ways the solutions to this
problem porsliet those which have been applicd in the nuclear safety arca—high
qualdy components and ‘or clroeuitry, and detailed system testing. pob

e
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/They can be utilized with the command destructs previously described or
with less destructive penalty modes. The several options available in combination
switch technology can also be incorporated.
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Figure 14

Intelligent Systems

This section should perhaps be labeled "Advanced Systems, ‘' for many of those
systems previously described exhibited a type of intelligence only quantitatively dif-
ferent from that discussed here. Basically, that is an ability to sense, discriminate,
and act. Certainly a combination switch. which recognizes a number of codes and
gives appropriately different responses exhibits these features. In fact, it is the
control protection which can be offered by PAL and PAPS systems, which in some

cases is a logical prerequisite for adding further warhead subsystems.

Another

important factor is our cnhanced ability to build more than one outcome into a given

warhead.
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Thus one can add further subsystems to improve warhead safety, effectiveness,
or control. Of the many possibilities which can be envisioned in this area only one
will be discussed. This system is based on making warhead response dependent on
a crucial question—namely, where is the warhead? In terms of the posited scenario,
such a system might be used to preclude the use of captured nuclear weapons against

US forces (Figure 17).

The primary objectives which one would like to achieve in developing such a
system are shown in Figure 18. WNavigation without external inputs can only be
achieved with inertial systems. However, there are no such systems available

today which meet the other objectives adequately.

In particular,

the available sys-

tems, even in prohibitively heavy (and large volume) configurations, are based on
more frequent updatings and adjustments than would be lugls‘rlcally feasible Yor
warhead applications of the type being considered.

To succeced, onc must change those existing systems.
cffected by taking advantage of some of the peculiar features of

A

change might he

the application we

have in mind. One of these will serve as an example of a number of novel Jdevelop-

maents to which this program has given rise.

It should be noted that the AEC is cnndueting this program jointly with ARPA.

Liberal use has been made of the inertial guidance technology
and Navy.

under the sponsorship of both the Air Force
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PRIMARY OBJECTIVES

oField Operation with Infrequent Updating

eNavigation and Comparison/Response without External Inputs
elong Term Accuracy

eBroad Environmental Tolerance

eMinimal Size, Weight, and Power

eReliability |

Figure 18

Figure 19 shows the performance typical of a good quality inertial guidance
system. WNote that the RMS position error increases at an ever accelerating rate
and that longitude errors (being unbounded) are much greater than latitude errors.
For a typical small high quality system today the unnormalized error would amount
to several tens of nautical miles in ten days with no updating or adjustment. If one
takes note of the fact, however, that land based nuclear weapons are at rest with
respect to the earth's surface most of the time, one can do two things which markedly
improve long-term accuracy.

First, one can so arrange the system that it senses relative rest and auto-
matically ceases to accumulate position error during periods of no motion. In this
way the time scale is lengthened in that it is made to apply to time in motion rather
than elapsed time. The relationship is not directly linear, of course, if one does
this alone. But one can take a second step. This is based on noting the ever accel-
erating rate of error buildup. Namely, one can attempt to reconfigure the system so
that it uses periods of no relative motion for internal recalibration. If one does only
this and computes the effect of one recalibration cycle per day, the result is to de-
crease the normalized RMS error by a factor of more than 5, as shown in Figure 20.
This requires that one develop techniques for automatically changing gyroscope
damping without imparting large oscillations, and a number of other unusual features.

These techniques have now becn studied in some depth. Experimental checks
using recon’igurced, currently available equipment are now under way. To date,
design studies and experimental data indicate that the tentative objectives shown in
Figure 21 can be achleved. It should be pointed out that the current program does
not encompass the creation of an experimental bread-board of such a system, but
only analysis and the supporting experimental studies which can be accomplished
with existing hardware.
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TENTATIVE GPL OBJECTIVES

Weight: <50 pounds

Volume: < 0.6 cubic feet

Accuracy: <2 nm. in 24 hours/100 % d. c.
<10 nm. in 10 days/85% d. c.
<1 nm. in 100 days/15% d.c.

Temperature: High + 160°F, Low -65°F
Vibration: 1 to 5gat various frequencies to 2000 Hz
Acceleration: 10g

Mechanical Shock: 43¢, 17 msec
Power: External, 200-400 watts
internal, 125 watts for 15 minutes

Figure 21 |

There are numerous other concepts for building more intelligent warheads
which could also contribute to safety, effectiveness, and control and which are, to
date, largely unexplored.

Requirements

Control systems can only be judged in terms of their ability to meet require-
rments. The key to ‘raming requirements relevant to the prevention of unauthorized
intentional nuclear detonations is the specification of the threat. Figure 22 lists the
principal threat qualities requiring specification. Time refers to the period which
bigins with the first overt unauthorized action on the nuclear system. Previous
perinds spent in preparation, 17 any, sre presumed to be reflected in enhanced eouip-
ment, knowledge, cte.

It is perhaps worth neting thet in practice the apparently formidable op of
specitying each of these qualifies is really not too difficult.  This resuits ‘rom the
‘act that o relatively coarse screening is an adequate criterion. Thus, for coguip-
ment, the "™llowing eategories have ‘requently been used: availsble on zite,
surrcptitiously-carriced (1-10 pounds), one-man portable (10-100 pounds), truck
portable (100-1000 pounds), and available at & national laboratory. For time differ-
entiation, minutes, hours, and anyez will "requently be found adeqguate.
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In developing requirements, other factors besides the threat must be con-
sidered (Figure 23). The vutcome which is désired must be determined. For the
posited case of a military overrun, does one wish the command destruct to destroy
a portion of the nuclear assembly or the Supporting electro_nics? Is this to be

THREAT QUALITIES

Time IMPORTANT ASPECTS

Knowledge ‘

Equipment Threat Analysis

Goals Desired Outcome

Probability System Compatibility
Figure 22 Figure 23

sive tries be met by the Jamming of the lock, the destruction of the code, a switch to
another more complex code; or does one simply want the switch to be so configured

. that picking will usually take g very long time? , DELETED DD @

... Perhaps there should be Several options with code controlled
selectability. Fop navigator Systems, what types of map selection or formating
would prove most useful? For excluded positions, should the Tesponse be simple
inoperability (unresponsiveness), some level of interna] disruption of the warhead,
or destruction of the warhead as an entity?

Some of these outcomes will be influenced by the posited threat. Many will
reflect the circumstances under which deployment ig planned and the relationship
nf a given nuclear weapon to our total posture.

Finally, the hardware requirements governing control equipment must reflect
the requirements or the system taken as a whole. Clearly the control subsystem
requirements must be consistent with and achievable within the total system require-
ments.

One final comment Seems appropriate in the requirements area. This relates
to the initial ssumption that in changing our tactical nuclear posture it will be
necessary at onel step to convineingly demonstrate that only the designated use can
dcour, that misuse ig improbable. For this purpose it may well he necessary to
evaluate situations other than military overrun (Figure 24).



TYPES OF OVERRUNS

Administrative

Military
Political
Figure 24

Thus one should consider what might be called administrative overrun—a
situation in which orders issued to our own personnel are not executed in the field
as intended in headquarters. Also of possible importance are situations arising
out of political shifts within other nations or in their relationship to the United
States—shifts which might result in political overruns.

Sunimary

Obviously the field of control technology is rich in possibilities, and there are
many capabilities which could be developed. Not all of these are mutually compat-~
ible. The most beneficial level and the direction of research and development
activities in this field are not clear. A broader awareness of the options available
and a thoughtful comparison of these potential capabilities and future national require-
ments are required.
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Question and Answer Period

ROWNTREE (NWC, China Lake): You made the basic distinction between
authorized and unauthorized detonations. I realize that this may be a rather
picayune point, but from a standpoint of requirement one might also wish to distin-
guish between authorized and unauthorized maintenance, opening up, investigation,
etc. Do you understand my point? .

GUSTAVSON: I understand your point. In fact, one frequently asks the ques-
tion as to how we should relatively rate (a) giving, or losing, to Somebody else the
ability to create a nuclear detonation; (b) the loss of fissile material; or (c) the loss
of design data. Tt ig my personal feeling that the first of these ig overwhelmingly
important, although the others cannot be ignored, and we certainly will not willingly
give away nuclear design information nor fissile material. It ig true, however, that

ROWNTREE: Yes, I think the distinction between the alternate routes is a
point which you made several times, that of timeliness.

GUSTAVSON: Right.

FOSTER (SRI): Do you believe that control technology is available to allow,

say, time-limited selective nuclear transfer to an ally of a certain type of weapon
such as an ADM or an air defense weapon? ;

GUSTAVSON: As long as you don't make any more restrictions than that, the
answer is definitely "yes." Now if you ask me to do it in too little weight or to make
it operate for too long, then I may or may not be able to fulfill your detailed require-
ments. But there is an unused capability which can be brought into existence today.

COGGAN (North Am. Rockwell): Because of the nature of our company, I'm
intrigued by your position/location interest. Could you elaborate a little? Would it
be necessary to have such position/location information available at the site of the
nuclear device, or do you want it available at some remote point?

GUSTAVSON: Our tendency has been to look upon this in terms of whether or
not the system could be misused. When we Separate site location from the actual
nuclear warhead, we have a very difficult question to answer, and that is, "Ig it
possible somechow to interfere with the system which locates where we are and the
nuclear warhead?" Therefore, we've been attempting to shorten that link to the
point where they were both in the same container, and thereby get around the ques-
tion of how do we protect data linkg running from some remote gite,
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NUCLEAR PROJECTILES‘ FOR ARTILLERY

Introduction

This morning I will present various aspects of nuclear systems designed for
tube artillery. The projectiles now stockpiled will be briefly reviewed; I will remind
you of some of the limitations or undesirable fea