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OffiCE OF THE DIRECTOR OF DEFENSE IESEAICH AND ENGINEERING 
WASIINGTON, D. C. 20301 

14 January 1977 

MEMORANDUM FOR THE SECRETARY OF DEFENSE 

THR U: Director of Defense Research and Engineering 

SUBJECT: Final Report of the Defense Science Board Task Force on 
Conventional Counteriorce Against a Pact Attack (U) 

uJII'The final report of the Defense Science Board Task Force on Convenr tional Countedorce Against a Pact Attack is submitted herewith for 
your cODside.ration. In the 1976 DSB Sumhler Study, this Task Force 
studied the problems facing NATO in countering a large conventional 
attack by Pact forces which, as you know. have a substantial numerical 
advantage in both manpower and equipments. The report documents 
the work accomplished during the Summer Study and in subsequent 
efforts, and makes three major recommendations. 

/:he first recommendation involves certain actions to be taken by 
NATO to improve the probability of its being hi. a proper posture in 
the event of an attack. The second recommendation concerns the 
development of battle management and weapon control systems which 
would provide a quantum step improvement in conventional capability 
by permitting optimum deployment and maneuver of our oWn forces 
and by greatly increasin'g the effectiveness of those forces byappro
priate weapon control systems. The third recommendation concerns 
the initiation of a program to develop a capability to counter the 
enemy command. control. communications sy.tem (C3) thu. degrading 
his capability to deploy and maneuver hi. forces. It is believed that 
implementation of these three recommendations will go a long way 
toward offsetting the numerical advantage of the Pact over NATO. It 
is also believed that implementation of the second recommendation 
will result in a major improvement in U. S. tactical capability in any 
theatre. 
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(U) I am pleased that Dr. Currie has already taken appropriate action 
to implement recommendation '3. Implementation of the first 
and second recommendations will require action from your office. 
I am particularly concerned about recommendation #12 because its 
proper implementation cr08&es intra- and inter-service boundaries 
and, therefore, presents unusual organizational and managerial 
problems. I believe that this will require your personal involvement 
and I believe the importance of the issue is sufficiently great to 
warrant this. 

(U) The DSB has reviewed and approved the study. 
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Solomon J. Buchsbaum 
Chairman 
Defense Science Board 
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OfF1CE OF THE DIRECTOR Of DEFENSE RESEARCH AND ENGIN&RING 
WASlIIIIGTON, D. c. 20301 

10 January 1977 

MEMORANDUM FOR CHAIRMAN, DEFENSE SCIENCE BOARD 

SUBJECT: Final Report of the DSB Task Force on Conventional 
Counterforce Against a Pact Attack (U) 

(U) The final report of the Defense Science Board Task Force on Conven
tional Counterforce Against a Pact Attack is attached for your review. 
The report both documents and elaborates on the work done during the 
Summer Study of August 1976 and reported upon to the DDR lEE, his 
Deputy Director (Tactical Warfare), and other defense officials in a 
briefing given at the end of the study period. 

~ The Task Force concluded that certain improvements in NATO's posture 
were important and necessary. It also concluded that there was an 
opportunity for a major threshold advance in tactical warfare capability 
by the development and deployment of systems for battle maD&gement 
and weapon control, and that the exploitation, deception, jamming, and 
destruction of enemy command, control and communications (Counter C3, 
was an area of significant potential. 

"" The report makes three major recommendations: 

(1) The warning and theatre C3 systems in NATO should 
be improved to provide greater survivability and 
better response to warning. 

(2) The DoD should take the necessary managerial and 
other steps to permit the rapid development and 
deployment of battle management and weapon control 
.ystems to achieve the available threshold improve
ment in tactical warfare capability. 

(3) The DoD should create a focal point on Counter C3 

and mount a significant effort in this important area. 
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(U) Aa you know. Dr. Currie baB taken action already on the third recom
mendation by creating a focal point within ODDRIcE for Counter C3. and 
by initiating a Defenae Science Board Ta.k Force to .upport him in 
the analy.is of this area and the creation of an appropriate program. 

(U) Since our Btudy. there have been .everal actions taken regarding .. 
NATO improvement8 but. a. noted above. we strongly re'commend 
additional actions. 

(U) The .econd recommendation iB not only the mOBt important, in my 
view, but undoubtedly the mOlt difficult to implement because of the 
organizational and managerial problem. it presentB. Nevertheles8, 
because the benefitl appear to be 10 great. 1 would hope that direct 
and positive actions within the DoD would be taken. 

Chairman 
DSB Task Force on Conventional 

Counterforce Against a Pact Attack 
O£l) 
5 U.S.C. § 552 (b)(·" ) DECLASSIFIED IN FULL 

Authority: EO 13526 . 
Chief, Records & Oeclas$ DIY, WHS 
Date: DEC 0 5 2012 
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INTRODUCTION 
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(UI A task force of the Oefense Science Board IOS8) was convened in San Diego, California, 
during the period 1-13 August 1916 for the purpose of datermlnlng means for achieving major 
improvements in non-nudear land warfare capabiliti .. of the NATO force to counter a Waruw Pact 
attack in Centr,1 Europe. Emphasis was given to a scenario which incorporated heavy use of artillery 
in support of a massive armored thrust against NATO forces. The study wa. prlmarilv devoted to the 
engagement of ground targe" in the conuct region and the standoff ZOOI. Although the Importance 
of the tactical air battle is recognized and discuuld, It was not. specific topic of the study. Both 
hard and soft weapons (EW) were Inducted In the study, and consideration was given to a better 
utilization of modern sensors to provide standoff surveillance and Improved command, control, and 
communications. The attempt wu made to Include full consideration of a r .. llstie environment 

including weather, ECM. and smoke. 

wa. conducted under the cognizance 

of RltE,.nd 

(UI The study WlS organized Into several teams to cover the important aree., and the essignmtnts 

were as follows: DSl) . 

COUNTER ARTILLERY 
5 U.S.C. § 552(b)( '0) 

COUNTER ARMOR 05£1 
5 U.S.c. § 552 (b)( ~) 

r:OUNTER C3 

UNCLASSIFIED 



UNCLASSIFIED 

Pqe determined to be Unclassified 
Reviewed Chief, ROO, WHS 

COUNTER AIR DEFENSE lAW EO 13526, Section 3.5 
Date: 
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OSb 
WARNING&C3 5 U.S.C. § 552 (b)( (. ) 

lUI Not all of the participants w.. aaigned to teamL In particular, the Chairman wa' aaisted 

by Dr. John M. Deutch and Mr._in coordinating the overall.ffan, a~allO 
assisted in the preparation of the final report. A complete listing of the study partlclpantSia provided OSD 
In Appendix I. 5 U.S.C. § 552 (b)(' ) 
(UI A summary of the team findings is pr_nted In Section II of this report and the detailed 

reports of the teams ar. provided II) the Appendices of this report. Also Included In the Appendices 

Is a special r.port, "Air Attack of Armor from Low Altitude," by_ Section IV compiles 

the major recommendations of the study. but does not nec:e .... ily overtap perfectly with the team 0 S D 
r.ports Which give. more comprehensive account of the team 'i,..logs. 2 (b)( ) . 

5 U.S.C. § 55 , 
(UI In putting together the r.port, it WD nec:essary to make judgments on saverel istU. which 
may not have the complete concurrence of aU study member.. Although thar. Is .xcell.nt agreement 

on the main polnu of the r.port, there were some differences of opinion. Although in such casas 

an attempt has been made to give the view of the majority. the politi on put forth must be regarded 
u the responsibility of the Chairman. UkewiSl. each appendix is the responsibility of the Team Leeder. 

2 
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SECTION II 

SUMMARY FINDINGS 

THREAT 
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, Over the past decade, we have experienced I v.,., silP'lifiCll"lt growth in the military strength 

of Itte Weruw Pact forces In Central Europe. TIlls growth has produced 111 imbe/lnca of military 

poW8I' thlt could inctNII the dlngllr of .. in Europe II1CI could affec:t profoundly the outcome of 
such I conflict should it occur. From militlry theory II1d experience, WI know that such an imbalance 
of military strength in war ,.,/ts In 1he .wift conquest of 1he inferior force with a relatively small 

attrition of the superior force. Thus, a malor imbalance of mllitIrV strength between adversary powars 

is an open Invitation for conqu.t and should be viewed with axtreme a'arm. This is not to SlY that 

the Warsaw Pact is bent on conquest - It may not be. However, it is difficult to find an altarnative 
explanation for lu enormous military force. It is tempting to argue that there are several NATO 
qualitetivaldvantagas that could somawhlt offset the Pact numaricalsu .. rioritY. This may be so, 
but qualitative advll1.- are hard to measure, thair impact is not cle., and some may not comP/etely 
exist The hard flCb are build on: weapon counts; personnel counts; command, control, and communica

tions facilities; logistic support; and proven performance in their usa. n.. hard facts are dw in their 

portrayal of. vary serious threlt 10 the NATO .lIianca. 

(U) A detailed account of relative PactlNA TO military strength will not be provided in this report 
because the information is availabla in several authoritltive sources. But tYpically, the Pact forces are 
credited with having achieved numerical superiority in the following ratios: 3:2 in combat personnel, 

3: 1 in tanks, 2: 1 in artillery, 3:2 in armored .. nonnal carrian, 2: t in tactical aircraft, and 2: t In 
reserves. (Thale are I few Important areas whirl NATO has the advantage, e.,., NATO has a 3:1 numerical 
Idvantage in helicopters.) The Pact hli extensive c3 capablliti. and h. provided a well-aquippad 
counter c3 force organized to both dastroy and disrupt enemy c3. It also has placed heavy amphasis 
en air defame with II,. numban of interceptor aircr.ft, IUrfaca.UJoIir mlsslla systems, and anti·aircraft 

artillary. 1hate deft,.... could savarely hlndar NATO tactical air forCli and will consume sllJIificant 
resources for defense alppression. 

(U) Offsetting qualitative considerations should Include: laedenhip, discipline, morala, motivation, 
education, tactics. training. experience. organization, and technology. An avalunion of most of th. 
factors is dfflcult becaull they are the result of very different CUlturlf and poIltica' IVItIfIII whk:tt 

produce different background elCperllllCll and raac1ions to stress. The effact of theM differences in a 
combat situation is debatable. As to technology, .. hava in tha past enjoyed important advantages, 

but severe reductions of U.s. R.O are beginning to take thair toll. It i, now claar that Soviat equipment 
is in many instances It IIIst the equal of NATO equipment, and the trends seem to favor the Soviet 

Union. 



1M in/oZfllation on this page is UnoZa.ssified. 

(UI It then appears that the NATO forces must consider their options vis·"is a Pact force with 
a very considerable numerical superiority. What is the significance of this numerical superiority? 
What are the NATO options? What follows from them? These are the questions we attempted to 
answer in the DSB Summer Study. We were able to find some answers, but our success was limited. .. 

NUMERICAL SUPERIORITY 

(U) The silJlificMce of superior numbers was first made clear by Frederick W. Lanc:hester in his 
dassical paper Ainnh in Warf.,. (1916). Lanchester dealt with the simple model of two homogeneous 
forces in contact for which the rate of attrition of each side is proportional to the suNiI'ing numbers 

in the opposing force. Lanchester showed that the effective military strength of such a force Is 

proportional to the effectiveness of Its weapons and to the II/U'" of its numbers. The effectiveness 
of the weapons can be related to perameters such IS probability of kill and rate of fire. Flaure' 
shows graphically the results of a Lanchaster exchange in terms of the percentags of red Itld blue 
survivors with the ratio of their military strengthlll a parameter. 

(U) The graph shows the strong effect of numerical superiority; I.g., consider a red force of 

100 units opposing a blue force of 60 units with equal effectiveness. Then p • 1002/502 = 4. 

For p • 4, we sea that when blue hIS lost 6()IJ6 of his force red hllioct only 10%; and when blue Is 
mnihillted, red hat lost only 14'1 of his force. Suppose we grant blue an affectiven .. double that 

of red, then p • 1 x 1002/2 x (50)2 • 2. We see that red need only sacrifice 301JL of his force 

to eliminate completely the blue force. Althou." In this second example the effectiveness of the 

blue weapon Is twice the effectivene .. of the red weapon, the 2: 1 red numerical superiority il the 
dominant factor. 

CU, The Lanchaster model is interesting, but one mi"'t conclude thet it does not appIv to the 

complex situation found In modem Wlr where there are many weapon types and the contact of forces 

is constantly varied by their mobility. Unfortunately for NATO, the basic underlying mechanisms 
if not the exact predictions most likely do apply to modern Wlr. More complex models can be and 
have been made with much the lima results. Furthermore, analysis of modem wars where the conditions 

of the model are mat tends to confirm the Lanchelter prediction. Shaer numben can and frequently 

do dominate the outcome of wars. The s.u. SlIms to undentand thil and II apparently influenced 
by it. On the other hend, the Western world seams to build its security on the development of 

superior weapons - not in numbers, but in effectiveness. Table I demonstrates the problem assoc:iatBd 
with this approach by showing the relative combat effectiveness requirad to achieve NATO parity 

for the force rltios given above. It must be understood that the forces in the table do not necessarily 

engage one Inother in combat, a.g., APC's do not fi."t APC's, but the strength they supply to the total 
force Is in proportion to the square of their members. 
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tRED WEAPON EFFECT.) • (NUMBER OF RED WEAPONS)! 

P = (BLUE WEAPON EFFECT.) • (NUMBER OF BLUE WEAPONS)! 

(UNCLasSI'IEDI 

Figure 1. Lanchaste, Attrition CU) 
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FInonllll 

Tlnks 

Artillery 

APC 

T ..... I 

Faru lid EfIIcti¥I ... RItioI (UI 

Nullllrial 
Ratio 

!'let: NATO 

3:2 

3:1 

2:1 

3:2 

EffIcdvtn .. 
RIc/o for PIrity 

PIct: NATO 

8:4 

8:1 

4:1 

9:4 

TAC Air 2:1 4:1 

L lI_not_II .... ""' ... ' ___ -ly"'will."~"'1he 
indlclted effectiveness ratios; and if they were lttIined at IOfIII time, we could not be IllUred thlt 
they would persist. It is obvlOUlthlt Iymmetricel contact (like forces vlr1Ullike fol'Cll, • .g., en 

artillery duel) with the indicated retiOi would hM dilllltraull'llUlts for NATO. We en forced to 

conc:fude thlt we mult either inc,.... the number of NATO weapons or be prepared to trade territory 

for .nemy attrition until the Pact numerlce!super!orlty his been cut down to liz •• 

~ Thil .l1IIysll suggests four approach. to offJIt I'l.lmerlcllsu .. ,IorIty. F/rrt. It au ... 
~ need for a prepared end fully equipped force that Is provided with sufficient warning to lnable the 

entllllllment of the enemy under the molt favol'lble clrcumstanc:u. S«:ond, h ILl'" the need for 

a battle management Iystem which permits optimum deployment of our fon:es to engage and 10 
cIsengage under the appropriate circumstances. If one could have a campi .. plctu ... of the enemy 
forces relative to his own, he could bring to bear In an optl"", way his available forces. Thlrrl, 

It "ggIISU the IIIId for a weapon lUi .. ment Ind 1"fIIII"""t system which permits thl deployment 

of these forces which can I"" the lnemy under tennI which .. extremely favorable. In generll, 
thll will mean IIYrnnwtrlcal engegements btcIuseln I symmetrical engagement the full burden of 

overcoming numerical superiority mlm be borne by the tffectJvenea of the weapon IYtttrn. For 
.. ample. It Is hard to conceive of one tank beinllsufficlendy superior to IftOther to overcome the 
9 to 1 unchester factor brou~ about by his 3 to 1 numerfcallUperiorlty. Howaver, OM can conceive 
1M! WIt might engage hi' artillery with air.llvtred WIlPON or IfIIIIIII his forcas an the road before 

they .rrlva at _tions wh .... they 1*1 use their Wlapons. Fourth, the enalysis points out the obvious 
advantage In reducing hi. ability to optimize the use of hll forces by confusing, Jamming, or destroying 

7
11 mend, control, end communlQtion system. 

The lIfIelysis .&so Indic:atel that under the present ci rcurnstancel NATO il relegated to fight 

I defensive war of attrition. It must very carefully manalllirs resources to avoid unnec:aary loa 

----------
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while It the same time maximizing the number of we.pOnS that ..... ffectively in contact with the 

enemy. Success will depend on NATO .bility to perform well in tRw critical .ra .. of werning. C3 • 

and counter 03. Also, .... iou. attention needs to be given to the development of better we.pon 

systems in Mlpport of several battle functions such .. interdiction, deftn. suppression, anti-tank, 

and counter"lrtill.ry. A discussion of our findings in'these are .. Will now be sUmmarized. 

WARNING 

JS 3.3(b)( 5} 

~ One of the causes for uncerulnty of warning is the SoVi~ practice of periodical IV exercising 

forces In ways which require PQlturing which is incr~ .. in~y simil.r to posturing for ettack. Some 
NATO reaction to these practices seems warranted. 

JIIIII' Some of the readiness deficiencies of NATO forces stem from concepts developed under 
4t"'"onger estimates of warning time. The peecetime positioning of forces and their ammunition and 
the non-operltional statwof NATO Headqu.rters are two very troUbIfIIOIN manifestations of this 
auumption which .ppear to be candidates for c:omc:t\ve action. 

~ There are lIVarallndlcated actions for NATO in the warning area: 

",. 1. 

NATO C3 

Serious consideration should be given to developing I concept for reaction by 
Allied forces In peact1lme to Sewiet exercise activiti ... Assignment to NATO 
of standing forces of I.nd .nd offensive .ir forces In pelCetime is recommended 
... pert of this concept. This would involve Increased day-to-day operational 
activity by NATO military commands. 

There should lie increued effort to develop realistic means of Intelligence 
and information support to NATO. 

NATO countri. mould reposition some fCII'CU and ammunitions to reduce 
the time requirad to lettiev. a sound defensive posture. 

The U.S. should t.ke th,lead in the development of concepti, organlutionel 
relationshiPS. and procedures for both unilateral .. d cooperativelCtion in 
response to intelligence In pncetirne for both raMlineSl and detarrence 
purposes. 

(UI In NATO', si1Llation of numerical Inferiority , It is vitll to efficiently manage the NATO 
force to maximize the number of force elements in contact with the enemy and to utilize the NATO 

7 ,.,. 
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resources only in engagements where the effectiveness is high and the losses .re commensurate with 

the results echieved. If c3 can achieve this objective, it is I "fort:. multipl.,." of very considerlble 

significance. Suppose, for eXlmple, thlt superior C3 can Increase the numben of a weapon brought 

to belr on the enemy by 30% end the effectiveness of the -.pen is increased by 20% .1 result 

of the way it is used. Then, by the Lanchester model, the military strength of this weapon is more 

then doubled (t.2 (1.312 > 2). It is believed thlt factors far greater than two Ire avlilable, Ind history 

his provided many eXlmples of I well-managed inferior force thlt overwhelmed its enemy. Thenfore, 

it is important to tlke every possible measun to improve NATO c3 and then In several important 
opportunities that are presented. 

,r The NATO C3 needs can be categorized for the like of discussion into. three convenient 
levels: 

~,. 
/'2. 
/3. 

""'te, CommMd, which determines and effects the overlll theater strategy; 

s.rw """"""", which i. responsible for the lIIigoment and the maneuvering 
of forces to tngIg8 the enemy under favorable conditions and provides the 
option to disengage fon:es from contact under unfavorable conditions; 

WNpon WId Forr:tl ContnJl, which clrects the forces in contlct with the enemy 
and ISlip and control. weapons in .. pport of the battle. At the Theater 
Command level the .. rvivability of the existing c3 structure i. dIngarously 
deficient. There ere too few nodes, end they ere too 10ft end vulnerable 
to ECM. The study examined lOme 22 important nodes (m. enlisted 
In Table Gol of Appendix GI which if eliminated or disrupted would very 
seriously impeir our ability to control theater forces. 

All three level. need to be improved. At the Battle Management and Weapon Force Contrallevels 
then are significant opportunities for improvement by the application of existing technology. These 

opportunities are primarily due to the emergence of new AMTI, artillery·lo«=*ting, and eminer.Jocating 

sensor IVstem',lUch as SOTAS, TPQ-37,and PELSS, which cen provide neer r.l-time surveillance 
of the important ar •• with accuracy sufficient to maneuver forces Ind direct weapons. Although the 

C3 functio~s dacrlbed .re Cllllical, the new stnIOrI can provide e quantum Jump in C3 performance 

thlt cen very significantly Influ.nce the battl.. If the full potential of th_ Improvements Is to be 

realized, it will be nectlllry to take IIVInIllmportent actiOns. 

" 1, 
A Joint Weapon AIII"""'"t and Q)ntrol Center (JWACC' should be 
IItIbliIhed It the Weapon Force Control level to handle the targeting 
Ind wupon .. ianment functions for both ground and .ir forces. The 
JWACe should be kept limple and austere by limiting its use to ground 
tarllllts end data derived from .Iectad sensors have the timeliness 
and required for . 

8 
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The Battle Management level of c3 should be provided with sensor Md 
intelligence inputs 1h1t give a clear picture of the mlMUvering of enemy 

apparent objective. Senson 
collectively provide such 

." _ment. This I",el liso should be provided with a thorOUGh .. 
knowledge of the status. location, Ind "'Inlbility of NAtO force Ilements 
so thet they can be mllnlUvered effectively to counter enemy thre.ts. 

Careful attention should be given to physicaf survivabilitY and EW vulnerability 
of our c3 (It all levels' and Sll'lSOI assets, by the use of mobility. hardening. 
ECCM. AJ. and ARMS. Thit conclusion Items from the apParent s.u. dedica

don to counter C3 through physical destruction and Ew.lj !!!!!tM 
is to of ARMS on th8 frequencies used by';." more 

'5 ).3(b)( 9) 

. lS 3.3(b)( 5) 

," '" The c3 structure implied by these actions it illustrated In Figure 2, where the Battle 
Management Ind Weapon and Force Control functions and their .ensors· input are the areas of 
princi pal interest. 

, The existence intelligtnee at the Battle Management 

level will give I good picture of the deployment and maneuvering of enemy forces in real time. This 
Information provides a basi, to effectively entaQ8 alaments of the enemy force and to produce local 
superiority by virtue of numbe,. Indlor "'Itive weapon effectivenlll. It llso provides the information 
that indicates the need to disengage Of( withdraw In response to an enemy maneuver thlt could upset 
the locll bllanc:e in hi, favor. For example. COPIlder a mljor advance of enemy ermar. With_ 
the movement of armor can be seen, possibly identified by the nature of its motion. sized by rldar 
targat counts, Ind its IYef1IIe of approach inferred. The decision to engaga the armor with TOW units 
can be made and the force can be maneuvered into PDlltlon. 

example. 

although oversimplified, still give, an indiCition of how the combination of high-quality sensor inform .. 
tion coupled with good C3 can hive a very signiflClnt impec:t on a battle. lS3.3(b}(S) 

"'" The impact of high-quality senSOt data at the Weapon and Force Control level is more obvious. 
The sensors hive the 

lS 3.3(b)(5 ) 
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.; The benefit derived from the emergence of new senIOr Clpabilities Cln be h.ct if and only 

if we provide an effective survivable C3 system. And If we do 50, the benefits derived are thought 

to be very consider.bIe. We tin III afford to ... up the opportUnitiu offered by excellent C3 and 
its supporting sensor inputs. 

COUNTER C3 

J If effective c3 is a "f~ multjplferH for NATO, then it follows 1hafthe destruction .nd/or 
C'ruptlon of Pact C3 is a "force divitMr" for the PlCt. This may be especially true In view of the 

tradition .. Soviet emphasis on a strong "top down" command and control with very little latitude 
at the lower I",els of command for initiative. This Soviet command style h. historically resul.d in 

vulnerabilities that haw been exploited by their enenti., but the,. is evidence that they have 'urned 
from the pest and have taken ...,eral precautions that will inc,. .. the difficulty of future counter c3 
lCtions. They have hardened ...,erel of their fixed command poItI, prcwided lltemative mobile 

corrmend posts, and their communications a,. hilttly redundant and netted to prcwldt flexible routing. 

The hip echelon Pact c3 system is problbly not a very attractive targlt because of these attrlbu* 

Ind its distance from the forward edge of bettie area (FEBA). Al50, the disruption of the hpr leval. 

of c3 probably h. smal' IrrtpICt on the battle where relief due to C3 disruption is most needed. 
It is at the lowar echelons of command ~ the greltnt wlntrlbilltiel occur and where counter 

c3 tin have Its .eetest ImpICt on the battie. The dlvlsion·to-regIrnent command function appears 
to be the best tarpt for counter c3 and_ conuquendy given the man attention. 

/ Even thouF our anelVliI indicated that a jamming attaCk will have very great Impact. we 
need more operational experience with ECM and ahould devill a series of tests to measure more 

exactly Its Impact. We must also ... the impact of our ECM on our own communicatiON and 

lS 3.3(b)(6') 



properly limit its use to minimize this implct. Fillllly, WI need to develop Jlmmers which .... matched 
to enemy systems, lell'n to use them, Ind learn to capibllze on the contulion they will crute. 

COUNTERFORCE 

(U) BtclUSI of their speciallignlficance, the Ireas of countll' armor, counter artillery, counter air 

defense, Ind .battlefield interdiction were singled out and aiven carafullttention. A brief summary of 
the findings in these ar ... is presented here Ind the datliled report of the blk groups COVtIring the 
areas il provided as In .ppendix to the report. 

Counter Alrrror 

~ The area of counter armor i. very important because of its role in the apperent strategy of the 
Warsaw Pact. Exercises, IS well .. Soviet military literature, reveal. Plet plan of .ttICk bIted on I 
massive armor .... It .Iong I number of ax .. followed by exploitation of relUltlng brtelcthroughl. 
Under this pI.n we would find 400 to 600 armored combat vehicl .. pilling through the apex of .he 
thrust In • period of 2 to 3 hours. Bearing In mind that thll pl.n would be Implemented by a force 
that enJoy •• n overallldv.ntage of about 3:1 In .rmor, it is clear that NATO must achieve a high-rate 
tank-kiliing potential that can be concentrated in space Ind time. This capability must be IUpported by 
good .nson, weapons, and C3. 

CU) There .re two principal regions where .rmor vehicles In the main IttRklng forca can be 

engaged. The first is the llne.of-slght region, which typically exteritl, no mora than 2 to 3 km from the 

FEBA. ThIl1COnci region extends past the reer of the flnt 1Chef0n forces at about 40 km to the r. 
ot the second echelon forces It about 100 km. 

In the second region, the problems ar. primarily target acquisition, the timely transmission of 
data to the command Ind control system, Ind the ,.., r .. l-time targeting problem Implied by 

the mobility of the tnlmy ermor. Where the count. armor forCIIls tICtIcIIl.lr, th .... is 1110 the 
_Ioul pnJblem of defense penetration, which will be dl--.d under counter air defema. 

~ ~ the ~nt tlma, there .... 1IVtfI1 promising new MnlOr systems in deVilopment or pr0cure-

ment whld, Ihould of brget cllIIIflcatlon. 

DECLASSIFIED IN PART 
Authority: EO 13526 
Chief, Records & Declass Div, WHS 
Date~ DEC 0 5 2012 

12 

"tr 

3S 3.3(b)($'> 



as fir along and capabilities, such as the MACC discussed above, are needed if the full benefits of the 
new sensor are to be realized. 

L. There"e also weapon problems in this second region which require serious attention. Over 
the past 15 yeers, there his been much emphasis placed on precision~uided munitions (PGMI,and 

the. weapons heve a record of proven success in Vietnam and the Middle East. However, circumstances 

are different in Centr.1 Europe, and weather, terrain masking, contrast, and heavy air defense may 

prove to be very serious problems. Also, the number of targets that must be attacked are Ilf. and high 

rates of kill are needed. It is clear that the PGM ara Mt the entire answer to the NATO problem and 

that better ar .. -type weapons ar. needad. Conlidarable thought WlS given to terminal'CIUided sub

munitions ITGSM" and it was concluded that increased funding to resolve the critical questions of 

technical feasibility .nd cost is indicated. 

Count. Artillery 

/ The existing knowledge of the Warsaw Pact PI.n reveals an extensive use of anillery directed 

to the functions of infantry .nti-tank suppression, counter C3, counter battery, and destruction of 
nuclear capabl. weapon systems. The .,pprhlion function is primarily directed to the anti·tank 

forces employing TOW and Dragon. Army studies hive revealed that the anill«y suppression fire 
would reduce the fraction of Soviet tank kills by TOW from 45% to 1 0%. Hence, there is a high payoff 
in reducing the .ffects of Pact anillery by suppression or killing of his batterias. 

~ Historically, .rtillery has been a very difficult target to kill or suppress. However, the existence 
C rraw the improved conventional munition 

(lCMI and these programs should be expedited. We should also enRIre 

could liso provide information for registration of the fire. It WIS also concluded that the 
development is important and will, with appropriate sensors, greatly aid in target location and 

d;nation. 

, In the area of munitions, we should in addition to the ICM procurement develop a new 

35 3.3(b)( S) 

random-del.y sub-munition to ina'ease the effectiveness of artillery suppreuion by funher harassment 
of personnel. It was .Iso concluded that the development Ind deployment of CLGP (cannon-launched 
guided pro;ectilel and the exploratoTy development of I two-color 1ft seeker for homing in on hot 

7"el re desir.ble. 

With the improvement discussed. we shOuld have a greatly improved artillery suppression 
capabil itv. but still we should take steps to reduca the numerlcalldvantage 12: 1) enjoyed by the Plct. 

This can b8 achieved by the acquiSition of more tubes or by the development or foreign procurement 
of a surface·to-surfaca rocket system for general battlefield support but with emphasiS on the 
counter-ertillery mission. 
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!:AU; Air DIf ..... 

, The need for tactical air In .,pport of the interdiction and close air support missions is obvious. 

However, the Pact hal sean fit to counter this important tlement of our force with a very irnpreqive 

.ir defense. ~ defenses include an array of surface·to .. ir missile systems ISAMSt such as the SA·2, 

SA-4, SA·6, and SA-8, using radar, the man·portable SA·7,and the SA-9 using IR. Complementing the 

SAMS, thire il a family of AM systemlluch al the ZSU·23, I 23 mm 4-blrr.lled system mounted on 

a tank, .nd the dual 57 mm gun, .Iso tlnk mounted. There .r •• 'so 67 mm and 23 mm towed guns 
which are being r.placed by the newer self·propelled type. 

, Unless some major actions are tlken to counter these def.nses, tactical air operltionl would 

undoubtedly suffer uRlccep1lble attrition rates and would not in the long run prove to be effective. 

Ther. are, however, several approaches to air defen .. .,ppression which should make a and 

In examining the munitions albrnative,the Fuel Air Explosive IFAE) .ppeared to be promi .. 
ing and deserves serious consider.tion for the suppression role. It was .Iso concluded that an artillery· 

launched anti·radl.tion missil. IARMI has promise in the region near the FEBA. Such an ARM using 
ICM munition was examined and it WIS concluded that one volley with. CEP of 2& to 60 met.rs can 
be expected to achieve high probability of kill on air defense assetl. Artillery, In .ddition to being .n 
inexpanlive mans of delivery, offers the advantage that radar will not likely shut down every time an 

artillery piece is fired. 

~ Consideration was also given to the use of harassment drones employing .n ARM warhead. 
The drones would have the capability to loibr during periods of radlr shutdown and attacfc when the 
radar came up. The concept was found to be economical and technically f.ibl •• nd lhould be given 

serioul consider.tion. 

IImIlfleld Interdiction 

, The Warsew Pact strategy of massllll .... ult .nd high ratel of advance by It I very na~u,. is 
con.,mptlve of manpower, equipment, and supplies. In order to susuln .,ch .n attack, it Will be 
necessary to maintain a high rat. of reinforcement and supply. It illogical to .... me that. successful 

interdiction of these actions will seriously impeir the mom.ntum of the attack. 
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~ Successful interdiction, es in the case of the other missions, requires good sensor data to 
411f"~e and identify the enemy lines of idvInce, weapons that can strike 10 to 100 km fOl"Wlrd of the 

FEBA, and a C3 system Clplble of ral-tlme New, SIGtNT capabilities when integrated with 

emerging Mnsor end others will problbly be adequate to 
the job; but system It is Jess clur that we will hew 

wupons that can strike at the long I'Ingas required or the commend and control functions to be 

sufficiently responsive. JS 3.3(b)(;S-) 

, The only currently IVlillbl. mtIf1S for striking targets, ~iailY moving or trlnsient ones, 
out to the fullrenge of inlltrest (100 km) is tactlcalelr. However, air strikes will requin a major defense 

suppression operation If they ere to be effective. There are allO problems with visibility due to ternln 

masking Ind wuther in Central Europe. Questions 81 to the effectiveness of current air-deliYered muni· 

tion in the interdiction mission allO ariM. For ta- realOns, it was concluded thltconsidel'ltlon should 
be giwn to the u. of surface..to.surface miSSiles (SSM) which are sufficiently acceptable end affordable 

to augment the air strike capability. 

~ AnalY111 of the route structure In the Fulda .r. of Western Germany end the traffic implied 

~ second echelon restr'VI forces and supplies shawl that the /'Old denlity required to carry the traffic 

Is low. Approximately,", of the rOldIs covered during dayllFt hourslnd 14".t night. The prob. 

ability of killing a vehicle with a ,I,..elarge, but unguided Mlpon II very lmall. A cluster of small 

UI1fIIIided sub-munitlons inc:reaa the probebllltv of hitting I VIII/cIe, but the vulnerable ar. of 
whicles to a small bomblet illlNII, and the resulting probability of kill ia also smell. It wes, therefore, 
contludecl that a w.pon with terminally guided wb-munitlons (TGSM) II required. There are several 

poaible delivery vehicles, but boostIgllde vehicles, cruise ml.iI .. , Ind RW, hew the caPibility of 
deli.ring the TGSM in I Ii~, pattern lIIohlch is desirable for attICking vehicles on rOlds. The anal'/lis 
concluded that the bocmIglide liternatlw WIt the /owut cost per TGSM delivered. The boostIglide 

whicles analyzed cost S80K and could deliver 18 TGSM costing $6K IICh. The COlt per TGSM 
d.lIV1red th .. came to $9.4K. 

~ The TGSM's lIqulred are being InvntIgated by III three services, ani the ..ercer technology 
includes' R, m.m. waw, and radiometric techniques. It was concluded that this work Is of such 
importance that it should be expedltlld by the application of additional funds end menagement .tten· 

tIon. There may "10 be Important benefits derived by a cooperltlw development of all three MrvIces, 

end this option should be cons\dertd. 

Counter AJr 

JI' Although counter air was not a topic covered In any ~lIln the study beclu. of time and 

~rce limitations, It I. recagnized to be an Imponant consIdeOltlon in \he dehntl of Central Europe, 
and seven! dilCUlllons on thelUbjtct did t.Ib place. The conclusions resulting from those dlM::Ulllons 

mUtt be rtllllrded • tentatlw, but they Ire conaldeled to be sufficiently important to mention In the 

hope that more attention will be giftn to them. 
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/ 'lAir operations are conducted at the maximum rate when the WIIthir i. good, .nd It is under 

these very conditions that we can anticipate considerable harassment from WII'SIW Pact fighters. This 

harassment can ba expected to severely d..,.de thl effectiveness of NATO .ir·to-ground operations, 

and the urgency of blunting the ground Ittlck may preclude the loIS in time .nd IssetS required to 

achieve air superiority. One suggestion put forward deserving careful study Is to provide. fixed-based 

SSM system which could Clrry out .n immediate heavy bombardment of 60 or 10 main operating bases 

(MOB). This would force the Pact air to the dispersed operating bares (DOBl, which dO not h.ve 

shelters 0,( revetments, where they would be vulnerable to .Ir .ttack. from Ale SUch.1 the F111 out 

of the U.K. bases. Surveillance information to direct the strike could be provldld by AWACS. The 

ldaa seems to have merit but certain aspects, e.g., the vulnetlbliity of the fixed SSM's Ind the cost If 
repetitive attack. Ire required, require further study. 

COUNTER FORCE OBSERVATIONS 

"" The ~~ point that emerges from the study il that we hive Ivailibli today the technology to 
develop Ind deploy I battle management system which would yield the advantages described, .nd that 

we have .bost of the technology available to develop and deploy I weapon assIGnment .nd control 

system to yield the advantJgeS described. In particular, it ... noted that the first and perhaps most 

important ingredient, i.e., the IInsor inputs on targetS of Interest, i. generally avlilable (at IelSt in 

bI'Issbo.trd form) today, and thlt some but not all of the weapons Ire within today's technology. 

These points are indicated in somewhat overslmpllfled form In the following sequence of figures. The 
basic plot, Figure 3, show., for a number of senlOn, their position on I timHC:Curacy plane where 

accuracy refers to location accuracy of targets and the titre Is the ai.pIed time from detection to 

readout of the information. 
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appropriately displayed, the battle commander would have unprec:edented knowledge of theloc:ation, 

movements, and probable intentions of the opposing forets. This information, combined with similar 
information on the disposition of his own forces, appropriately displayed and supplemented by 

appropriate memory and computational peripherals, would permit the battle commander to optimize 

the deployment, assignment, and maneuvering of his forces, and to do so with the timeliness approp
riate to the battle situation. 

)5 3.3(b}( &l 

JII" Figure 5 adds to the plot information concerning weapons. The three lines are grossly indio 

cative of the effectiveness radius against targets of interest: for "point" or high explosive weapons, 

for "area" bomblet weapons, and for "TG" or terminally guided weapons. (In the case of TG weapons, 
the basket size is given.) It is assumed that the delivery circular error probability (CEP) to the designated 

location is small. 

~' From this plot it is concluded In general terms (taking into account the known delivery 

problems for artillery. SSM's, and air-delivered munitions) that our location accuracy with the AMTI, 

TOA, CBR, and SIGINT sensor Inputs is adequate and timely for a volume of artillery (point) fire. 

Also It is concluded that area-delivered weapons delivered With reasonable accuracy (S&.ICh as GBU·16's 
delivered with DME guidance) to a designatecllocatlon will handle some of the targets. But, more 

Importantly, we note that if we had terminally guided munitions or sub·munitions WI would indeed 

have a match to assentially all the targets of interest. 
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detect and locate to the accuracy required for attack of the division headquarters units. (There are 
of cour. other roles for these sensors which relate to indications and warning, intelligence on overall. 

dispositions, etc., which have not been treated in this report.1 

, Finally, it is notad that these systems for battle area management and for weapon assignment 

and control, although particularly appropriate for Europe to count .. the numerical superiorrtv of the 

Pact, would also be appropri.te and extremely valuable and effective in optimizing the effectiveness 

of our forces in almost any kind of angagement and in almost any kind of thaet,e. 

COUNTER FORCE CONCLUSIONS 

" 1. 

~2. 

" 3. 

~4. 

"6. 

The opportunity exists for I major threshold advance In tactical warfare 
capability by the development and deployment of a system for battle 
management and for weapon control. 

The system which involves Air Force and Army sensorslnd weapons and 
control, display, and communication devices cuts aero. Inter- and 
intraservice boundaries and requires joint operations in the field. 

There Is currently no focal point within OSD for the development of such 
a system. Because of the intimate relationship of sensors and weapons to 
the command, control, and display aspects of the system, we concluded 
thet the focal point should be in DDRAE. 

The development will present unusual manageri.l.nd orflllnizational 
problems, and it Is our feeling that the present arrangements will not 
accommodate this.nd that some different .rrangement (such as OCPGI 
will be required. 

Finally, it is concluded that 1his capability is sufficiently Important to 
warrant an unusual managerial and organlutional arrangement. 
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SECTION III 

RECOMMENDATIONS 

~ There are many recommendations covering. broad spectrum of important NATO military 
needs, but three recommendations stood .bove the others because of their urgency.nd importancs: 

1. The waming .nd theatre C3 systems in NATO should be improved to provide 
better warning, survivability, .nd response to waming. The response will 
require .Itering the state of readiness of nearly .11 elements of the NATO forte. 

2. The DoD should take the neceSSlry managerial .nd other stepa to permit the 
rapid devetopment and deployment of Battle M.nagement and Weapon Control 
Systems to achieve the available threshold improwrnent in tactical warfanr 
capability. 

3. The DoD should Cf8Ite a focal point for counter c3 systems.nd mount. 
significant effort in this important .r •. 

(UI Most of·the recommendations resulting from the study have been discussed in the Summary 

Findings section, but they will be compiled for easy reference in this section. The recommendations 
Will be grouped into the major .reas covered in the study. 

WARNING 

~1. Serious consideration should be given to dewloping • concept for ruction by 
Allied forces in peacetime to Soviet exercise activities. Assignment to NATO 
of standing forces of land and offensive air forces in peacetime is recommended 
IS a pert of this concept. This would involve increased day-to-day operational 
activity by NATO military commands. 

There should be increased effort to develop realistic mea", of intelligence and 
information support to NATO. 

NATO countries should reposition some forces.nd ammunitions to reduce the 
time required to achieve a sound defensive posture. 

Steps should be taken to increase the survivability of NATO theatre Cl , by 
increasing the number of nodes, hardening them to resist physical assault, 
and providing increased resistance to ECM. 

A Joint Weapon Assignment and COntrol Center (.MfACC, should be 
established at the Weapon Force Control level to handle the targeting and 
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weapon assignment functions for both ground .nd .iI forc:es. The MACC 
should be kept simple end austere by limiting its use to ground targets and 
dati derived from selected 

The BIttle Management level of C3 1hould be provldad with "nSOl and 
intelligence inputs that give. clear picture of the maneuvering of enemy 

and .pparent objective. SenIOrs such 
collectively provide such an 

assessment. This level also be providad with a thorough knowledge 

lS 3.3(b)( !5 ) 

of the status, location. and availability of NATO force elements so thlt they 
can be maneuvered effectively to counter enemy threats. lS 3.3(b)( 5) 
r.reful attention should be given to physical survivability and EW winer· 
ability of ell our C31evels and sensor assets. by the use of mobility, hardening, 
ECCM, AJ. and ARMS. This conclusion stems from the apparent S.U. 
dedication to counter C3 throurlt physical destruction and EW. One 
concrete suggestion is to develop a family of ARMS on the frequencies used 
by our more importlnt systems so that we ar. prepared to destroy jammers 
on these frequencies. Another suggestion is that we give tar more attention 
to AJ protection of importJnt communication channels, since the technology 
is available to greatly Improve thair strength against most countermeasure 
thrllts. 

The DoD should consider creating a special organization with the responslbil· 
ity of implementing this C3 structure. A DCPG-like organization" (Defense 
Communication Planning Group) Is a good model for the type of 
organization needad. 

COUNTERC3 

" 1. 

"- 2. 

~ 3. 

A program should be instituted to develop jamming equipment matched to 
Soviet electronic systams used for the Warsaw Pact C3 system. Special 
emphasis should be placed on the jamming of division-to-regimental 
command links. 

A series of realistic tests should be designed and conductld to measure 
the effectiveness of our EW equipment against the Pact Cl. 

c...eful attention should be given to the .If-lammlng created by our 
jammers on our electronic equipment, and m .. ns should be devised to 
minimize these effects without undue compromise of the effectiveness 
.... inst enemy equipment. 

We should devise better methods for the physical destruction of enemy 
command posts and develop the necessary WIIaponI. 

SerlousattentJon should be given to the command and control of our 
EW assets and the weapons for physical destruction of enemy Cl. 



COUNTER FORCE 

~ 2. 

~, 3. 

;' 4. 

Antl«mor .rea munitiOfll for high·.nd ... Itiblde delivery by tactiQI 
.ir should be developed. 

Inc:rtaIId amllN.lshould be pIKed on the development of • Iow-4:OSt. 
t8rminelly guided IUb-mc.Inltlon (TGSM, for killing .rmor.nd trucks In 
the contItct zone .nd for interdiction. 

Con~ration should ba given to the development of I new SSM missile 
(problbly boost/gI., which can di ...... I Ii,.. pattern of TGSM for 
battlefield interdiction. 

15 3.3(b)( ~) 

lS 3.3(b}(S> , 
8. 

"" 9. , 
10. 

~ 11. 

" 12. 

/ 13. 

~ 14. 

A 1'Indom • ..., sub-munitlon for .nlllery proJectilellhould be devtloped 
to incr.. the effecti..,.. of .niUery suppresion of enemy Irtillery. 

The development or forlign .cquisition of I IUrflcl.tcMUrface rocket 
system for generll battlefield .apport with emphasis on Ind sufficient 
acc:urecy for the counter ertillery mission 'lhould be expedited. 

T.k.steps to .SSUrl thet there is. capability to mine .nillery movement 
routes and preptlnned Inillery positions determined by SIGINT Information. 

The development of the planned EW and delenllsuppression $VStIms such 
as PELSS should be continued. 

Serious consideration should be alVIn to the uti of the Fuel Air Explosive 
(FAE, in the defenllsuppreulon minion. 

The developnwnt of In anillery-delivered ARM to kill .ir defense radars 
Is reaommended. 

Consideration should be given to the development of • low-cost harassment 
drone employing .n ARM warhead for del .... IIIPPrlSlion. 

There should be • study to determine the effectiwnns of I fixed-be_ 
SSM system to attack Pact MOB's IS a counter Ilr action. 

DECLASSIFIED IN PART 
Authority: EO 13526 
Chief. Records & Daelass Div, WHS 
Date: DEC 0 5 2012 



UNCLASSIFIED 
Pal~ determined to be Unclassified 
Reviewed Chief, ROD, WHS 
lAW EO 13528, Section 3.5 
Date: 

DEC 0 5 2012 
APPENDIX A 

DSB 1976 SUMMER STUDY 
• CONVENTIONAL COUNTER FORCE AGAINST A PACT ATTACK 

TASK STATEMENT 

(U) The DSB is to study the possibilities and means of achieving a major improvement in non· 

nuclear land warfare capabilities through the development and deployment of integrated weapon 

systems. The environment to be considered Is Central Europe and includes the heavv use of artillery 

in support of armored thrusts against the U.S. Forces. Consideration shall be given to: 

1. Weapons (herd or electronic). delivery mechanisms, and tactics appropriate 
for countering the large quantities of targers associated with a Central Europe 
conflict; 

2. Sensors to provide stend-off surveillance of battle area and battlefield inter· 
diction targelS; 

3. The fusion of their surveillance data with intelligence data and with information 
about our own forces to provide target information of appropriate reliability, 
quality, and timeliness to permit engagement; 

4. Appropriate command and control means; 

5. Realistic environment including weather, ECM, smoke, and enemy agenrs; 

6. The organization problems 8ISOCiated with the development and deployment 
of such systems; 

7. Major improvements these systems might make in the non-nuclurland warfare 
capabilities, with indications of how they would fit in the force structure and 
VIttIich systems they would complement or replace. 

STUDY ORGANIZAnON AND PLANNING 

(U) The Chairman for the study will be Mr. Charles Fowler. In order to make most effective 
use of the summer study period. certain basic briefings (e.g., scenario, NATO and WP Posture. U.S. 
weapons. combat results study methodology' will be reviewed prior to the summer study. The 

study will be under the cognizance of William Stoney. Deputy Director (TWPI. Charles E. Myers. Jr .• 

Assistant Director (Air Warfare) will be assigned as Executive Secretary and will provide assistance in 

providing nmerial required for the basic studies above. Subsequent to the SImmer study, a report 

should be prepared and issued by 3 January 1977. 

A·l 
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COUNTER ARTILLERY OPERATIONS 

HISTORICAL BACKGROUND 

(U) Counter a"Ulery (counterbattery) operations had their genesis in World War I and ever since 

then have been a major element in operational planning and execution. They require a significant 

share of the ground and air resources available, with results which, historicallv, ha\18 been modest It 

best and marginal more often. Counterblttery operltions have generally been more productive for the 
attacker than for the defender. 

(U' Counter artillery target acquisition and fires hIM traditionallv been focussed on the hostile 

batteries (counterbattery' and have been visualized as a"illery'Y8l'SUH11i1lery combat (the counter· 

bettery "due''''. The usual objective of counterbattery fires has been neutralization lsome casualties 
and damage; temporary suspansion of fires) of the hostile artillery rather than destruction. 

(U) The U.S. experience in counterbattery operations has, in most cases, been in situations where 

we have been dominant in combat strength, have been on the offensive, and ha\18 had air SUperiority. 

In these conditions observation and attack aircraft proved to be an extreme'y valuable asset in Ioc»ting 

and attacking bltteries. I n some cases these became so effective _ to force the hostile _"illery to 

become nocturnal. rarely firing during the day. (Much of this was attribted to our ability to operate 

light ArmylMarine observation aircraft over enemy forces.) 

PRESENT AND FORECAST NATO SITUATION 

ttl' The present and forecast NATO YS Warsaw Pact sitUition is different from past experiences 

in numerous wavs which influence the conduct and effectiveness of U.S.}NATO counter artillery 
operations. Principal among these ara the following: .,. 
,. 
~. 

Technical Idval1Cl has made possible additional ground and airborne sensors 
able to detect Ind Ioc:Ife hostile I"illary elementl in both their active Ind 
passive modes. Our target acquisition capabilitv in combat is thus improved 
by some es yet unknown factor. 

The terminal effwctivel1ll1 of our ground and air munitions hili also increased 
bv a significant multiplier. We can thus obtain the desired effect 
(neutralization or destruction I on engaged targets in less time, with less 
expenditure of munitions (numbers and tonnage), than formerly. 

The increasil1Q trend to self·propelled proteCted weapons and command 
elements has reduced the effec:tiveness of some inventory munitions and ITIIY 
overcome the Idvan. noted above. 

B·1 



Our artillery fire controVfire.diraction and C3 systaml hive been improved, 
resulting in a mont efficient use of availableaau (more targets engaged in a 
given time with optimum results'. 

UJi./NATO forces and artillery are outnumbered by WIII'SIW Pact foren. 
We are thus initially at a diudvantage in the counter artillery action and may 
expect to .,ffer a greater degree of attrition and suppression than in put U.S. 
experience. 

Th. SovietJWersaw Pact air defenses may initially deny or greatly restrict our 
ability to use observation or IttIck aircraft along the FEBA or over hostile 
terrain. This will place allreater burden on ground target acquisition and 
attack eI.ments than is visualized in current loint doctrine. 

THE NATURE OF THE COUNTER ARTILLERY PROBLEM 

(U) Field artillery unillare inherently dispersed, ~loted.Joop, redunda~ c:ombat systems whose 

operating mod. hi.,. made them difficult targetS to locate and counter in past combat experience. 

Present and forecast technical advances In ground and air sensors, weapons, C3 and operational 

doctrine may result in a significantly improved counter artillery capability, but this ... mains to be 

demonstrated. 

(U) A field artillery unit il composed of three belle functional elements: target ecquisition, fire 

control/fi ... direclion/C3, and weapons. Until the present tima, urlllt acquisition was almost wholly 

by ground and air artillery observeR end .rlel photos. Now thare is a growing ar ... y of electronic and 
electro-optical sensors which can incra_ the probability of detecting the th .... functioN I .. ements in 

the various operating modes. The combat utility and survivability of th_ senson is still an unknown. 

Many of them are not organic to the artillery (non-cfosed loop), which may dec:reese the opportunity 

for effective, real·time raponse to this target input. 

/ The fi ... control/fire direc:tion/C3 function hes been manually performed In the past and is 

now ~mlng increasingly electronic. The man Involved ha.,. been unprotectJd in mobile operations 

and dug In during Stltic periods. The ... is now a trend to operete in light armored vehicles. but this 

is not yet evident in the Soviet army. 

(U) The WIlpon function Ms been performed by towed cannon in open or dug-ln positions. The 

weapons themselves ha.,. been hard tergets, difficult to kill, but operating troops have bien exposed 
to counterfire. A .awing .. rcantage of the artillery pieces of mod'am armies are now self-propelled 
with light armor protection for the operating crew, but many essantlal men are still exposed. However, 
IIIf-propeUad cannon are now subject to M·kills. 

tU) Field artillery hal traditionally had a high degree of bettlefleld mobility. It hal also had a high 
degree of redundancy (operational survivability' obtained through both numbers and operating pr0ce

dures. To affac:tivefy accomplish its combat million it cannot bea pealVI Wgat but must move, 
r.diete, and 1hoot,IInd tt.Is becomes an active target, ~ to dalec:tion and attack. 
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(U) In summarv. in the past fi.1d Irtillery his been I difficult force .I.ment to find Ind Ittack 

Ind has been predominantly In Inti-persoMlI target. Now there exist more methods and resources 

to find it Ind it is a target for Inti-penonnel. anti·rnateriel. and EWattack. 

(U) Finally. the effectiveness of counter artillery operations is not determiMd sofely by the 

qualitv Ind quantity of the hardware used by the three functions, but is In a large pert dependent upon 

the O{M!rating doctrines. tactics. and skill of the opposing forces. a critical but ~uantifiable element 
of any combat model or aqultion. 

COUNTERBATTERY ANALYSIS 

Pu,..... and Scope 

(U) The purpose of this analysis was to investigate means of countering Soviet numerlc:alsuperl. 

orlty in artillery In the context of a central European enpgement. Specific mans examined for 
telati". effectiveness are: 

1. Increasing the ordnance delivery rate either by increasing the fire rat. of U.S. 
tube Irtillery or by supplementing artUlery with a rocket system such IS the 
GSRS (Amy General Support Rocket System); 

2. Increasing the sil'lllie-round lethality of U.s. w.pons with precision1lUided 
munitions (PGM); and 

3. Increasing the productivity of counterbattery fire by priority ta .... ting. 

(U) The scenario used In the lnalysis, except II otherwise noted. is considered representative of 

the situation in the V Corps area of West Germany. The U.S. Is assumed to have 16 self-propelled (SP) 
artillery batt.ries, 80 percent 112 batteries) of which engage in c:ounterbattary fire. Th .. 12 batteries 

fire at 12 seperate Sewlet artillery batteries. For convenience, it is assumed that all U.S. batteries are 

165 mm. range-to·target il14 km, and the rounds fired are dual·purpose leM. The Soviets ara ...,med 
to have 50 towed artillery batteries (Red to Blue force ratio -3:1'.30 percent (15 batteries) of 

which engage in countllbllttary fire. These 16 batteries enpge5 U.s. bltteries in accordance with 

Soviet doctrine for neutralization which pl'lSCribes that 3 bltteries fire at one U.S. SP battery for 
15 minutes. All of the SOviet guns are IlSLlmad to be 152-mm weapons firing HE rounds at a range 
of 14 km. For the purpose of estimating casualties. the initial troop posture (during the fint wiley) 

is assumed to be 80 PIf'C8nt standing"" 40 percent in foxholes. For subsequent volleys. thl! posture 
aaurned is 25 percent prone and 75 Plrtllnt in foxholes. In a 15-minute. nonlntel1lCtiwe engagement. 
the U.S. guns fire 24 roundl par tube whereas the Soviets. with a higher sustained rate of fire. fira 
40 rounds per tuba. All of the f!gum which follow assume I 5Q.m target location arror for both the 

U.s. and the Soviets. 

DECLASSIFIED IN FULL 
Authority: EO 13526 
Chief, Records & Declass DiY, WHS 
Date: DEC 0 6' 2012 • 



DECLASSIFIED IN FULL 
Authority: EO 13526 
Chief, Records & Declass Diy, WHS 
Date: 

EffIch of Target Loation Error and M ... itio .. DEC 0 5 2012 

lflii' With this set of assumptions, the success of U.S. and Soviet counterbe~ry fire in destroying 
guns and causing personnel casualties was calculated using the Army Materiel Systems Analysis A1Jerw;y 

(AMSAA) SNOW (QUICK III) computer model. All of the detailed rnodellnputs (e.g., lethal arees of 

munitions) were coordinated with AMSAA. The effect of a decrease in target location accuracy 

(from 50 to 2O().m TLE) was calculated for one case to illustrate the significance of this parameter. 

Also calculated was the kill probability (Pk) per PGM required for the U.s. 10 destroy the same frac· 
tional number of Soviet gun, IS the fraction of U.S. guns destroyed by the Soviets. Two PGM', for 

81ch SP gun were assumed in the latter calculations, since space constraints preclude the 166-mm SP 
from storing more than two CLGP. (CLGP is considered IS a proxy for aU PGM's In this case., PGM 

effectiveness is the same for 6O-m Ind 2OO-m target location error, linea the "basket" size is greater 
than 200m. 

(U) The results tabulated In Table 8·1 Indicate the marked superiority of the ICM rounds over HE 

in causing casualties among expOsed personnel. For the Inti·materiel rol. (gun destruction) the ICM 

advantage over HE is much less. The results show that the large aree cover. of the ICM round can· 
not compensate for an increase in target location error from 60 m to 200 m. The calculations indicate 
that a PGM with a Pte of only about 0.1 would enable the U.s. to achieve parity in gun kill rate. 

Tabla B-1 

Effects of Counterllettery FiJI (U) 

Ettact of 720 HE Sovill Effact of 144 ICII U.s. 
Rounds on Each of 5 U.s. Batt_ Rounds on Each of 12 Soviet latteries 

Tarpt lOCIlion Error 50m 200m Am 200m 

" Call1lltill to ExpOllCl 15 • 28 13 
P'erIonMI 

"Guns KIH.d 21 12 7 3 

" GImI Surviving B3 94 98 99 

Assumptions: 
U.s.: IS 155 ....... batteries,12 llattlriaI for countlr.ttIfy fill, 24 rounds fired per tubl 

In 16 ninuIIs. 
Soviets: 60 152 ....... batttria, 16111tterill for counterblttery fiJI, 40 rounda fired per tube 

"-III 15 minutia. .... 
jIIIIIII'" .~L 
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Tube Artillery 
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, Figure B·1 sh0W5 the effect of increuing the U.S. fire rate on the force 1011 exchange rltio 

(percent of Soviet guns lost divided by the percent of U.S. guns lost) .. a function .of the artillery force 

ratio. The force lOIS exchange ratio Ihown in the figure is thet It the end of the 16-minute non-
Interactive Currently the U.S. rite of fire by the 
lower curve. 
for this and IUbsequent waphs, was varied by force CDN:tant 

changing the number of U.s. bltteries. Thl fraction of U.S. "ttlries In the counterbettery role is 

80 percent at .11 force ratios. The relUlts indic:ate that the U.s. firing rate would have to be incrtMld 

very greatly to .. lanee the Soviet quantitative -.n1llll. 
lS 3.3(b)(5) 

G ... llupport Rocket IyIt8m (GaRS) 

, Another way to incr .... the rate of delivered ordn1nC8 is to use • multiple rocket systlm 

such II the Army's GSRS in the counterbettery rol.. The characteristics of GSRS, es described in the 

A""y's BATTLE KING report, .re as follows: 

Diameter: 61n. 
W.lght: 200 Ibs 
l..Iuncher Capacity: 26 to 30 rockets 
Firing Time: 16 to 20 SIC (full load) 
CEP: 6 to 8 mred 

Reference 1 evaluated the effectiveness of IUch a GSRS. with ICM IUbmunltions, against personnel 
and tanks. Thl report concludes th.t, on I round·for-round beliI, the 166-mrn howitzer and the 
6-inch GSRS are approxi~ly equal in effectiveness for thl Slme c:ondhions of fire control and 
target posture. The Slme conclusion wal made In the BATTLE KING study. /II. GSRS offers a lignlfi· 
cant firepower advIn1llll over tube artillery, provided the .. load time for the load of 26 to 30 rockets 
is slllnlfiClintly .... than the tlml of 16 minutel required for the artillery to fire. roughly equal num

ber of rounds. (The Army repraltntative to the panel quoted a figure of & to 8 minutes for the GSRS 
to fire two loads •• 

I ........ Round Uthellty 

CU, Figure B·2 illustrates the affect of PGM slnglHhot kill probability on the force 1011 III:M" 
... tlo. With artillery force ratio between about 3.6 and 6.5 to 1, the U.S. requires It '-st 10 percent 
of its ordnance load to be PGM's, each with a 'k of at least 0.3 to achieve. feworable IXCtNInge .t the 
end of the 15-minuta non·lntereln interval. 
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cut Thus 1aJ we hM assumed that the Soviets employ on'" 30 percent of their artillery In the 

counterbattery rol.. Now let us assume a Soviet strategy that employs extensive counterbattery fire 

for 15 minuteS pt'ior to the normal Pfllperatory fire In order to limit the capability of U.s. artillery to 

interfere with the Soviet preparatory fire. Floure B-3 shows the effect of this strategy on the force 

lOll excha .. ratio. It also Illustrates the U.S. PGM requirements to meet this Soviet strategy. It is 

assumed that ·tha Soviet. ha'48 60 batteries of 1S2-mm toWed artillery, employed with 3 batteries 

firing HE at each U.S. battery. The U.S. is assumed to employ all of its bltterles firing ICM In counter· 
blttery fire. using one battery against each Soviet battery. 

~ As a comparison of Figure 8·3 with 8·2 indicates, this is a better strategy for the SovietS 

than employing only 30 percent of their artillery in a counterbettery role. Whether the Soviets would 

employ this strategy in wartime depends on their perception of how well they could destroy or sup

pre. the U.S. antitank forces with and Without .xtensive cournerblttery activity. To counter this 

strategy, the U.S. requires at least 20 I*'cent of the ordnance load to be PGM', with a Pk of 0.3 or 
., .. tar for the expected artillery force ratios. 

(UI A main objective for U.S. counterbattery fire Is to reduce the volume of Soviet artillery fire 

directed against U.s. maneuver forces. Figure B .... showing the results of a counterbatt.ry waf game, 
\ 

HluSU'ltlS the effectiven .. of the U.S. forces in doing this with conventional ammunition and with 
PGM's. The assumptions deSCt'ibed earlier (page 8·31 W8l'e used. The model Is interactive In the tense 

that every 16 minutes. count is made of the guns surviving on both lidea to determine the forces 
available for the next 1&-minute el'lglglment. Target acquisition capebility was assumed to be perfect 
for both sides. The allocation of fire to counterbattery and .nemy artillery firing at meneU'48r forces 

WlS made at random. 

(U, Soviet forces ara drawn down due to the physical loss of gun. and casualties In the gun crews. 
At the end of a 15-mlnute time Increment, gun crews with grqttr than IiO percent survival can con· 

t1nue to fire, but with proportiona"V reduced effectiveness, during the following 16 minutes. When 

the level of gun crew casualties reaches IiO percent, the gun is considered to be out of action. These 

assumptions about the effectiveness of gun crews afe based on techniques developed in Referance 2. 
In this analysis, the U.s. artillery force effectl'48ness is degraded either by the destruction of guns or 
by guns being forced to move. An SP gun under counterbettery fire will mow to a new location aft.r 
expending all on-board ammunition (24 roundsl. rather thin attempting to reload under fire. It is 

assumed that 30 minutes a,. required for an SP gun to mow (about 1 kml, reload, and bltln firing 
again. Therefore, a U.s. battery which has been under countefbattery fire for 16 minutes is out of the 

IIIme for the following 30 minutes; meanwhile the Soviets acquire and fire on another U.s. battery. 

tUI The ,...,IU shown in Figure B'" indicate that the U.s. requires at least 10 pereant of its 

artillery rounds to be PGM', with a Pk of at least 0.3 to have a sizable impact on the capability of 

Soviet forces to conduct preparatory fires against U.s. mlnII1Iver forces. 

B·8 ..... 



o 
.,; 

s 
~ 
0:: 
t; 

ffi 
I-

~ 
III , 
0:: 
W 
I-
Z 
~ 
0 
(J 

0 
W 
a: 

~ 
~ 
ID 
u 
~ 

~ , 
.... 
:::I 

iii 

DECLASSIFIED IN FULL 
Authority: EO 13526 
Chief. Records & Declass Div, WHS 
Date: DEC 0 5 2012 

8-9 

o 



• ;NFlum i Iii 
DECLASSIFIED IN FULL 
Authority: EO 13526 
Chief, Records & Declass Div, WHS 
Date: 

DEC 0 5 2012 

: • cr-
f 

•• 
I 

1 
J 

If 
~ 

q II! - ~ '" - 0 0 0 0 

~ 
n:»HO.:il aBAniNYft in1' lSNIY9Y 

)189H3""I'iQ saNnoH aiM .:110 NOIJ.:»YH.:iI 

8·10 

2 
c 
.2 .. ; 
0 
~ 

In i .. 
w 
'6 ;; C 

1&1 .2 t- V i ~ 

"! II. 

• 
~ 

... • 
i i I ::I 

Q 

t- o z 
! 1&1 

::IE 
1&1 If 0 c 1 0 z a: 
1&1 c 

0 

I 
!! J 

52 
2 
2 
'6 

I 
" 0 II) 

0 ! 
~ • ii: 



(U) In Figure 8-4. perfect target acquisition capability was assumed for both the Soviets and 

the U.S. Figure 8-5 indicam the effect of limiting the initial target acquisition probability. It was 

allUmed that neither sid. has the capability to acquire new targetS after the engagement begins. The 

following conclusions can be made: 

• Without more lethal rounds (PGM's) the present U.S. ability to counter Pact 
artillery is not targat-ecquisition limited. It is firepower limited. 

• The results of an artillery duel in a Warsaw Pact breakthrough situation are 
insenlitive to variations in Pact initial target lICquisition probability between 
0.5 and 1.0. 

• If the U.S. artillery is equipped with PGM's, it needs a highly effective target 
acquisition capability to blunt the Warsaw Pact artillery (i .... better than 
50 percent probability of initial target lCquisition, end capability to locate 
firing gun. at the rata of about 5 per minuta). 

Priority T.,..ti11l 

~ Figure 8-6 illulttltes the advantage to the U.s. of not only locating Soviet firing batteries 

but also knowing at which target each Red battery is firing. The present artiUery locating radars do 

not haw this capability. The IllUmptlon.are that the U.S. has 16 batteries, of which 12 are engaged 
in countarbattery fire with ICM rounds. The Soviets have a total of 50 batteries. 29 of which are 

attempting to destroy the U.s. antitank WllponS with HE. The U.s. antitank weapons were located 

at particular points on a ..,.afle piece of terrain near the FEBA In the V Corps ar.a of West Germany. 

Without knowing the location of the TOW and DRAGON teams, an .xperienced artillery officer 

planned the Soviet artillery fir. against points where he thought the antitank weapons would most 

likely be located. Thil produced a range of target location errors from neer zero to more than 500 m. 

(UI The upper line on the graph shows the fraction of damage sustained by the antitank weapons 

when the U.s. can locate.1I the Sewillt batteries and conducts counterbattary fire against them at 
random. Th. dashed extension to th., solid line illustrates the expected effect if the U.s. bed more 
than a 12-battery CB CApability. The mlddl.llne demonstr.tes the .ffect of the U.S. forces' baing 

abl., to detarmin. which Soviet batteri.s are firing at their antitank weapons. but allocating U.S. 
councerbattery fire without regard to thelCCUracy of the Soviet fire. In the lower curve. the U.S. 
allocateS counterbattery fire against the Soviet batteries that are hurting the antitank forces most, 

suppreuing first those Soviet batt.ries that are "on-tlIrget"; this implies a rapid. effici.nt U.s. C3 and 
target acquisition capability. Th. resum demonstrate the importance of the capabllltv to conduct 

priority targeting. 
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, Braddock and Wikner In Reference (3) have described a W .. saw Pact artillery deployment and 
strategy consistent with Soviet tactics, doctrine, exercises, and other Intelligence information. In t~s 
model the Pact would deploy about 60 artillery batteries of 6 tubes each spaced 1 to 2 km apart, for 
good nudear survivability. Prior to engagement of armored and anti·armor forces a massive artillery 
barrage would be carried out over a period of about one hour. A stylized timaline for planning, 
movement, and execution of the barrage Is Ihown in Figure B·1. The Braddock model giftS the Pact 
the capability to fire about 100 rounds per tube during this one-hour barrage. The Pact target alloca
tion would be as follows: 

No. of Targets No. of Rounds U.S. Targets 

12 21,000 Nuclear-capable systems (B-inc:h, 155-mm batteries, 
Honest John, Lance) 

2 1,400 Command &. control ",stems 

8 6,600 Anti-a,mor systems 

4 1,400 Mortlln " 116-mm batteries 

... ~f------ PLANNING ~ ~ IN POSITION ---.... 
18-24HR 36-48HR 

I 
~MOVEMENT --+-

12-24 HR 

Figure 8·7. Stylized Timeline (U) 

I I 
BARRAGE 

.. 1 HR 

SECRET 

~ This model should be viewed as an upper limit to the threat. Without any Intervention bV 
U.s. Forces to disrupt the planning, movement, and preparation for the barr. It Is theoretically pos
SIble that the barrage could be carried out as described, but the operation would require precise orches
tration unlikely to be achieved in a war. Th,success of the barrage in destroying or suppressing U.S. 
targets would depend primarily on whether, Ind how well, the Plct can locate U.s. targets - questions 
we could not precisely answer during the study. It would be prudent to lUume that Pact intelligence 
could .aruire planned defensive positions and pre-surveyed weapon sites. If this ware the call, 

," 
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one.third to one-hllf of these positions would be occupied Ifter the Ingagement begin. this 

knowledge, combined with blttlefield reconntisslnce. surveiliance,.nd target lCqulsition sensors, 
would provide .",Ic:ient target JOCItion knowledge to make the artillery bemge .,.., efflc:tlve. 

Thl Plyoff from ArtDWy Supprlllion L The priority targets for Soviet artillery are our nucl_oCIpabl. artillery .nd rockets and OUr 
Infantry anti·tank forces equipped with antl·tank guided missiles. Soviet military commentary rtflacb 
the bellet that their armored forces are not only numerically superior but superior in performance .nd 

firepower. On the other hand they are impreued with and respect Wlstern ATGM's and they plan to 
use their artillery to suppr_ tha .ntl·tank forces. It was beyond our capability in the summer study to 
qu.ntltatively ..... the Incre ... in survivability of U.s. systems due to suppresalon of Soviet .rtillery. 

In the first plac:t. there Is not general agreement on what constitutes suppression, since this depends on 
such Intangibles II troop motivation and bnwry. A rac:tnt Army study (Referencl4, ,,'uated the 
effect of suppression of Soviet artillery on survivability .nd effectlve~ of .ntl-tank forces In killing 

Soviet tankl. The finding was that totalsupprllSlon would incr_ the fr.ction of Soviet tanks killed 

In ... IXlmplary engaJ8ment from 1'"' to about 46". 
111, ProIIIem of Fon:e Rdio 

/. The 50 Pact batteries (300 tubesl would bearr.ved to concentr.te fire acrOil • 4- to &km 
wide breakthrough zone romewhara In a NATO Division front, which is nomInIIly 50km wide. Given 
sufficient warning time a U.s. dlvillon could mobilize at most about 22 batter/a to defend against the 

breakthrough operation. U.s. doctrine would allocate one-third of til .. bitter,.. to counterblttery 

fire. We would be outnumbered by about 2.5 to 1. with deficiencies in range and rate-of·flre compered 

to the Soviet batteries. Assuming both sides have.bout the ame tlrget location knowIedge.nd 

ammunition lethality. U.s. artillary would be rapidlv annihilated (according to Lanchestlr'.Iaw, 
2.52 Inter than tha enemy is awiled). L If this arti'Mrv battle took place todaY. both the U.S. and the Sovletl would UII men or .. 
equivllent HE fragmenting rounds. The U.S., however, has developed .nd II deploying dual.purpose 
(Inti-personneland anti·materiel) Improwd Conwntlonal Munitions l/eM) which .re about an order 
of maf'litude more effective In the antl-personnel rola. 

a.l1ty " ..... OUIntlty 

"" Theoretically. In I steady-statl situetlon ICM'. would enabli the U.S. to balance the advent 
force ratio. given perfect target lCIIullitlon, for .110111 • the SovIets did not have equivalent ICM's. 
That Is to ay. Red probability of kill Is equal to Blue probability of kill If Blue uses ICM and Rtd UIII 

fragmenting HE. There.ra three dangen In this strategy. Flnt, Rid could more Mslly .In an 
Idvan" by virtue of being the offensive force.nd through earlv strategies. Secondly. with Imperfect 
but equel target location capabilities, Rid .... Ins the idvantagt. thirdly, WIt cannot argue COnvincingly 
that the Soviets could not develop a!'d deploy equivalent ICM', with 11ttI, or no advance warning. 
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Although we can make the case that the U.S. technologically lelds the Soviet Union in weapon target 

location capability, we have not yet fielded. significantly superior system, and the advanced systems 
under development are potentially vulnerable. 

J The calculations presented in the Counterbattery Analysis section Indicate a very significant 

~off from a PGM capability. Guided rounds with Pk l1l:I 0.3 deployed at about 2OIJf. of the ordnance 

load would give the U.S. the capability to annihilate the Soviet batteries. 

~ The desired PGM capability can probllbly be achieved with the CLGP system and MINI-RPV <get acquisition and laser designation system now under development by the Army. Alternatively, 

a passive, two-color, Infrared projectile homing system combined with an anillery location system 
such as a projectile tracking radar would be suil8ble. 

~ When we try to defeat the numerically superior force by using more lethal munitions to 

~roy the enemy weapon. or by using the more effective ICM', to suppress those Wllpons, our 

target acquisition capability becomes critical. The outnumbered Blue forca must be certain that the 

Red betteries not 1000000, and therefore not threatened or suppressed, are not great enough to suppress 

Blue batteries or destroy them at a higher rate than Blue can achieve. On a comparative basis this 

means that Blue's target acquisition capability must be suparior to Red's. It appears that current 

deployed capabilities of Blue and Red forces are roughly equivalent, although the U.S. has the tech· 

2
1 ical adventage. 

We found that some of the most valueble information on Red battery locations, especially 

prior to the beginning of the barrage,ls obtainable from SIGINT. This Information could be used as 

the bIIis for dplivery of scatterable mines along routes leeding to, and in the vicinity of, probable 

battery locations. We also believe there is high payoff from combining SIGINT to include COMINT, 
emitter Ioc:Itlon, and emitter identification, with Moving Target Indicator (MT!) radar and Fixed 

Target Indicator (FTI) radar data to locete and track betterles moving Into position prior to stan of 

hostilities, batteries shifting to new positions after the engegement begins, or bltteries in position but 

not yet firing. 

The "Achilles H.r' L As discussed above, It Is technologically possible to overcome our quantitative Inferiority with 
a qualitative superiority In munition lethality and target acquisition capability. On the other hand, the 
Improvements we discuss are unproven and unflelded with the exception of ICM's. Furthermore, It 
would be Imprudent to assume in our planning that the Soviets would not deploy parallel or equally 
effective qualitative improvements. After a", artillery has not changed very much in nearly a cantury, 
10 why should we believe that In the next 6 to 10 years tha U.S. will suddenly leap ahead of their 
Soviet counterpans to overcome the unfavorable force ratio of two or three to one? We conclude, 
therefore, that we need more enmery, or else we need to supplement what we hIVe with other weapons, 

if WI want assurance of adequate counter anillery capability. The most Interesting options for supple· 

mentation are mines to disrupt end blunt the threat, rockets employed in counterbattery fire, and air

delivered cluster munitions. 

8-16 

~ 
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TI_ 711it:~ite the development Ind deployment of the TPQ.38 Ind 'S1 .,tlllery end 

mortar locating riders, including modificlltlons or uPQl'llcfes to minimize thII 
pDtentill vulnerability of these systems to location, Jemmlng, and ettac:k. 

/2. 

~ 3. 

Ensure tNt SIGINT InfoFmftlon on the lCtuai or probable future locItion of 
enemy batteries Is made evailible lOOn lInGugh to tlwt Ingress routes and 
unoccupied positions Cln be mined with artillery or eir-deliverad scau..ble 
mines. 

Continue the developmant of the MINI·RPV Ind Its Pl)'IOIds for location end 
target designltion of enemy Irtillery betteries. Sensor Plylold optlonlshould 
Include video tyItemI, MTI end ground-mlpping microwIve rederI, Iller 
designetoR, mlillmeter .. ve target ecqulsition SYSUtnl end deslgnetoR, emitter 
10000lon Ind ldentiflcltlon 1yItemI. 

Cerry out Joint Senfc:e field experiments to evalUlte IInsor options end ... 
mine the effectiveness of merging COMINT, emitter 10CIt1on IIId identification, 
MTI ...ctIr end FTI rider Information in real time, end closely coupling this 
informltion to strike system.. 

Ad ...... Artillery Munltlonl 

~ 1. Continue procurement and deploymant of ICM's. 

~2. 

/3. 
Develop Ind deploy nndom-dellY submunitions for ertillery projectiles, 
tailored to increase the Iffectiveness of In Irtillery In suppressing 
anlmy Irtillery. 

ExPedite enginNring development end deployment of CLGP Ind the 
exploretory development of passively guided projectiles for homing on hot 
gun barrels «e.g., e two-coIor Infnred ... ker). 

Art, Supplements 

, 1. Expedite development or foreign procurement of I IUrflc:e-to-surflce rocket 
JVJtem for genereJ battlefield .. pport, but with emphesll on the counter
ertIllery mission. System must hive sufficient I'IInge (probably 30 to ~ km), 
mobility, nte-of-fire, refOld Clpabllity, end ecx:urec:y to be effective in urly 
Ind SUItIIMd Irtlllery IUppralon end ennlhilitlon missions. 

Expedite IOC of G8V-1&. 
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Take the, neceISII'V stepl to IIIU,. that there i.a ~pebillty to mine artillery 
movement routeS and prepianned battery positions blaed on SIGINT information. 

Develop. long-I'Inge IIbout 100 km) integrated surveillance/strike syat8m with 
a counter .. rmor as well as a count ... ·artillery ~pabllity. This sy .. m mud be 
~peble of quick-relCtlon strikes against moving and eMploying bltteries Prior to 
the enemy'. initiation of artillery barrage. Surveillance and targat acquisition 
should be basad on a mergIf and correlation of Information from COMINT. 
emitter location and identification systems, MTI radars, FTI radin, and 
possibly other intalligenet sensors. It is important to operate the weapon 
system In a common IpItlalgrid with the acquisition 111lI0I''I and to close the 
loop between targat acquisition and the weapon IVstem at the lowest possible 
echelon. The characteristics of the weapon system (a Battlefield Interdiction 
Missile) should be determined from design and tradeoff analyses. but appear 
nomlnelly to be: 

1()O.km range 

1QOO.kgm weight 

Surflc:e·to .. urtace and air·to-surface ~plble 

_ ~ Terminally guided su .. munltions (TGSM' and ar. submunition options 

, The principal risks in the system concept are cost and fea.lbility of the TGSM's. Therefore 

the Initiative should begin accelerated exploratory development of the TGSM guidance concepts. 
Since all the Services have needlandactivldes in terminal guidance, it is Imperative that the program 

be joint-tervlce or assigned to a defense agency. 

~. 
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INTRODUCTION 

~ In this section, armor is taken to refer not only 10 tanks but also to armored personnel carriers 
and lir defense vehicles which, under the combined arms concept, would be expected to form In inte· 

gral part of an Idvanclng armored column. Based on observations of War.w Pact exercises Ind on both 

classified and unclassified Soviet military writings. such formationure, in fact, to be expected in the 
event of a massed Pact armored attack in Centrll Europe. Without dHmphasizing the imporUnce of 

tanks as I target, it is important to recognize the limitations and vulnerabilities of tanks alone without 

supporting Infantry. artillery, and air d.f.nse. Therefore considerable value attaches to modes of attack 
(such as area munitions and scatterable mines) which may attrlt. essential supporting arms accom· 

panying tank columos at ratas equal to and usually greater than the rate at which the tanks themselves 
are attrited. Artillery is an important element of a combined-arms army anack and has a direct effect 

on the effectiveness of armor through its role In suppr.ssiJ:'9 particularly the relatively unprotected but 
highly proliferated anti·tank weapons of the defense. However, since the artillery is not usually to be 

found co.focated with the main armored units on the attack, it must be located Ind attacked by dif· 
ferent mllns at different piKeS Ind often It different times than the column of vehicles carrying 
forward the main armored thrust. For this reason, artillery is not addressed here but is deelt with in 
Inother section of this report. 

findings and Conclusions 

~. 
",,-. 

~. 

",-. 

Given that attack is allowed to materialize, armored vehicle kill rates per attack 
zona of 400-600 vehides ove~';"3JtjiJrs must be achieved. 

Lack of good submunition for delivery from high, medium, or low altitude 
may cause high aircraft attrition depending on phase or Pact attack. weather, 
depth of penetration. terrain, type of tlrget, and effectiveness of defense 
IUppreSlion. 

Develop area .nti-armor munitions for high. and low-altitude delivery with 
standoff potential. 

15 3.3(b)(S) 

Place increased emphasis funding on TGSM to resolve critical technieel/cost issues. 

c·, 
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12ft Meverick: Test the accepted system in the operational environment IS soon 
as possible. TAC should lSSist in design.nd conduct of such a test. 

Integrate target acquisition/assignment for maximum cross-targeting flexibility 
(Including crOlHervice transfers). 

WARSAW PACT AnACK FORMATIONS AND PLANS 

" . The "";"'ed forces a¥lllable to the Warsaw Pact in Central Europe ara estimated to be very 
formidable, ranging from 36 divisions without intensive mobilization to 80 divisions given 30 days for 
mobilization. Exercises, a. well .. c/usified and uncl.sslfied Soviet military litemur., suggest that 

the Pact plan of IttIIck lor defense) is to mount a massive, armored, combined .. rms .ssault .Iong • 
number of main axes and to exploit breakthroughs which develop along these .xeL Very high rates of 

advance.re called for, .lded by massive artillery bItrages and bV battlefield nucl.r Wllpons when 
needed to sustain the advance • 

. {U) The ~nt report deall only with the conventional phase of the conflict. However, the 

Pact plans, even for conventional warfara, are definitelv conditioned by complete awareness of and 
readiness for the possible use of battlefield nuel., weapons It any mae of the armored IIIIUIt. Thus 
the intense force concentration. needed to force or exploit a breakthrough by conventional weepons 
.ra formed for 15 short a period as possible before they are to ettack,lnd muslve firepower and shock 
are coumed on to support high rates of advance and speedy breakthrough once tha .ttack begins. 

~ A schematic representation of a typical Pact armored force concentration and firepower con
centration in the vicinity of a main .xll of attack II shown in Figure Co1. (It should be noted that 

many varl.nts of the ettacIc configur.tlon are possible, depending on terrain, tactics, disposition of 
defenses, etc.) Figure Co2 Indicttes the anticipated or pl.nned timing of the ettICk for th .. forces. 
It Is apparent from these figures that, If the attack i •• lIowed to develop .Iong the .. lines, some 400 to 

600 .rrittred combat vehicles may be expected to be encountered palling through the apex of tha 
thrust in a period~bf 2 or 3 hours. Moreover, there may be es many as six to tan axe. of attack, at 
Illst inltlllly, along the Central European Front. 

(U) These plans of attack to be implemented by armored forces with .n over.1I (not loca" tank 

advantage of 2 or 3 to t pose. NATO requirement not only for a vary large overall.rmor-killfng 
potential but for a capability to r.pidly concentrate this potential at local points of maximum Pact 
offensive effort .nd to accomplish very high rates of kill In the .. local .raII. 

TARGET ACOUISITION. LOCAnON, TRACKING. AND DESIGNAnON 

(U) For purposes of this dilCUllion, there .re two ragions in which armored forces concentrated 
for. massive ... ult may be attacfced. The first raglon Is in Ifna-of-sight of either around or airborne 
observers on the defenders' side of the FEBA. To tha extent that IIghtlngs are unalded-vilUll, and 
given mateorological conditions in Central Europe, the first region typically extends no mont then 
2-3 km from the FEBA. The second region extends beyond thil, past the rear of the first echelon 
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forces at about 40 km to the r.r of the second echelon forces at 100 km. I n the IICOnd rtaion, 

whether the IttICk Is by artillery, rockets, mi.iles, or aircraft, the central problem, especially for 

mobila and transient tIrgft systems, is the provision of timely trannillJon of tIIgat acquisition, 

location, and tracking data from sensors Into a tactical command and control system ca.-ble of RIIII' 

reel-time targeting of specific WIlpon systems. (Target acquisition as used in this IICtion includes 

some ...... of target claaification or identification since, given limitations on resources and rate of 
fire, It is not feasible to engage IU mobile or transient ta~ detICtIId in the vast lrea of the region 
beyond 3 km from the FEBA during the critlCIII periods of the enemy musing Ind maximum thrust 

of I major attack.) 

lUI At the pr .. nt time, although there are I number of promising new 1lIII011 In development 
or procurement, Ind some interesting operational concepts for real-time targetillll,. being explored, 
there are no fully developed, demonstrated, Ind deployed operational systems for near real-time 
targeting of mobile and transient targets in the FIllion beyond tine-of'light acquisition and designa· 
tion tinge. 

lUI The only current systems which, under limited circumstances of weather and enemy defense 
concentration, do have some capability for IocII target Icquisition or l'8ICQuisition and for dassifica
tion or identification of mobile Ind transient targets Ire tactical ilrcnft on strikelreconnal_nce 
missIOns. HCMeveI', the growing numbers Ind effec:tift~ of WII'SIW Pact mobile field .rmy aid 
defenses can make this mi.ion very costly. In order to avoid tactics such IS " ... rch .nd destroy" and 
multiple passes against the SImI target comple. which CIIn llid to high attrition in heavily defended 
lreas, ain:nlft must be guided, vectored, or directed to specific locations where moving or transient 
targets ere to be found within the singll-plll target acquisition capabilities of on-boerd III1IOrs at the 
proper time and must deliver their weapons Ind withdraw without undue delay un ... the defenses 

can be lither evaded or suppressed. Thus, tlrglt acquisition and weapon delivery modes for aircraft 

.e inextricably bound up with defense penetration tacticslnd mission profil ... ndlor defense 
suppression effectlve~. 

CUI The use of standoff second or bat1lefield support region guided munitions and mI.,es 
reQuir.long ..... target acquisition systems, Ind for this purpose standoff sensor SystemS or pene

trating RPV systemS have been SI.IIIIIsteCI. RPV's for either the lau. target identification and 
designation function or WIlpon deliftry ara also best used In e battlafield environment in conjunction 
with standoff ar .. target acquisition sensol1and IIf1IIIIIIR'Int systems, since RPV'I are costly to 
operate up near the FEBA, being subject to both combat and non-combat attrition roughly propor

tional to flight hours or numbers of flights. Standoff sensor systemS provide cues with raspect to both 

location and timing which would allow RPV operations to be maximzed at tim. Ind places of maxi
mum payoff. Conftrsely, random Sllrch with RPV'I would be minimized. 

(UI The new standoff sensor capabilities for Iccurate target location include those bal*i on TOA 
techniques for pulsed emittll1, princi.-Uy r.dan, such II the Army AGTELIS Ind the Air Force 
PELSS. Both of th_ have potential for extension to cow. emitters with reduced traffic capecity. 

UNCLASSIFIED 
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Both of thett offer conslclerlble proml .. of sufficient tlm.lIl'IIII.nd accuracy, If properly Intagrated 
with WIlpon deliv.ry IVstem., to permit direct attack of IIVInII cl .... of tl'lnsient targets (especielly 

mobile SAM'.). HowJVer, eech of theta systems ii, under some circumstances.nd with r.spect to 
some Iree coverages Ind ci._ of emitten, highly vulnerable to ECM. Similarly, the lirborne MTI 

reder systems of the Army (SOT AS) Ind the Air Force (multillt'l'Itlon radlr) will, In Ippropriat.ly 

Implemented systems, provld. far trlCkl. of moving Ind trlnslent targets when not scr .. ned by 

ECM. Spec:iellttlntion should be given in component design Ind intagrationof these systems to 

ECCM mtlsuru .,ch IS biltatic or multistatic opemlon, side-lobe cancell.R, low slde-lobe Intennas, etc. 

(U) But equally important is the provision of interface competlbility for target grid Ind tl'lcking 

Information trlnsfer between the developing target acquisition, location,.nd tl'lcking systems of the 
Atrny with those of the Air Force 10 they may be mutually supporting, especially In sltUitlons of 

sever. electronic countermlllUrII .nd Ittrition or .. ppression by physical attack. In this way, the 
capability of the system IS I whole can be made grllter then the .. m of the perts. 

(UI Accurltl navigation Ind friendly force identification systems such IS Lol'ln-D, GPS, PLRS, 
Ind JTIDS, which are in u .. or undar development, also must ultlmataly be intagrated Into the target 
engagement systems, at least with respect to interface compatibility of communications Ind grid 
coordinate tIlInsforrnatlon .. 

(UI Within the fl'lmework of the target .ngegernent systems Ind network described above, the 

UlUei tac:tic:llintellillll1Ce and reconnaissence Information derived from longer time cycle COV8f1IIII 

systems such es Photo, I R Ind SLAR Imagery, I. well a. In specill situations, unattended ground 

.nsor (UGS) grids can be accommodated, although the. syS1Jms would not depend .ntlrely on the 

target .ngagem.nt grid for their utility. 

PRECISION-GUIDED MUNITIONS FOR AnACK OF ARMOR 

(U) For the pest fifteen Yllrs much .mphasis hal been pllcecl on the development of prac:ision
guided munitions with high probability of achieving I hit Ind (by virtue of I shlped charge wemlld) 

I consequent kill on I main battle tank. Included in this categOry are such ground force (Including 
h.,icopter-launched) weapons as TOW, Dragon, CLGP, Ind Hellfir., Ind such lir.llvellld weapons 

as Maverick, Laser-Guided Bombs (LGB), Willey., HOBO, etc. Although some of th .. weapons have 

excellent test and lVlluation records in demonstl'ltlons It U.S. wastern, southern Ind southwest.rn 
mlli1arv Install.ions, Ind som. such as LGB's, TOW,Ind Maverick liso have shown commendably 
good combat service In limited numben and situations II/Ilnl1 tanks and other vehlclas in V'-tnam 
Ind the Mlddl. Eat, It must be noted that the Ilr.Uverad weapons have Indicated 10m. notabla 
dlfflculti .. ar pot.ntlal difficulties wh.n the weather, terrlln, contrast, vegatation,lCIne bec",round, 
Ind Ilr defa~ environm.nts typical of tentl'll Europe have bun tak.n into account .ither in fi.1d 
test .nvlronments or in theor.tlcal.naly.... For .xampl., Mlverick TV _kar lock~n distanctsl ... 
shorter Ind the bnak.Jock tendencies are grllter than experience In U.S. OTIIE would hllVl indicated. 
All optical _kar and externally optically guided wllpons .re susceptibl. not only to delibemely 
pllC*! smok., which is planned .. a countermeasure by the Soviets, but also to the dust, smoke, Ind 

C.e 
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duttered background (including vehicles already destroyed) of a battlefield. At present, TOW and 

Dragon crews Ire generally unprotected and therefore are highly vulnerable to attrition and suppres

sion by artillery fire (although means of correcting this deficiency are currently under way for TOW). 

"" When the highest intensity phases of the Warsaw Pact armored assault are considered, 

especially in the light of Soviet doctrine and tactics calling for maximum use of suppressive fires, 

electronic jamming, and other countermeasures, it becomes apparent that precision-guided weapons 
designed for hits on a single vehicle are not likely to be most effective under these conditions and, 

more importantly, that they are far from adequate to provide the needed rates of fire in either of 

the two regions of interest beyond the FEBA. In the first region, which depends heavily on fire 

direction from artillery forward observers, the application of suppressive fires and smoke will weatlv 

restrict and slow down the performance of such functions. Moreover, In this lSUult region, relative 

attrition rates might well deplete the friendly ground defenses at about the time the attacking I8COnd 

echelon arrives. In addition, the communications upon which such operations greatly depend will be 

subject to maximum jamming at such times. Also,locally situated airborne sensors such as AGTELIS 

and SOT AS will be subjected to the greatest intensity of haraSSing air attacks and countermeasures. 

In the second region, beyond 2-3 km, field army air defenses will be most highly concentrated during 

the most intense period of the attack, leading to an extremely hostile environment for aircraft and 

ev.n for RPV's, especially if their detectabilitv is enhanced by emitters such as laser designatOR. 

Moreover, jamming of standoff sensors, target acquisition systems, and related data links and communi

cations can be .xpected to be maximized in the vicinity of the main attacks, leading to complete 

denial of sensor information in some cases and to degreded ~s of operation (e.g., reduced traffic 
capacity and reduced accuracy in the case of certain spoofing signals to protect preci. radar locations 

from PELSS or AGTELIS when, for example, correlation rather than pulse edge measuring techniques 

must be utilized, or broken and ambiguous tracks from airborne MTI radar). 

(U) Thus, while the one-on-one attack of tanks by PGM" may be appropriate In some cases such 

as against the beginning of the aault, between the shifting of the artillery preperetion and the arrival 

of the first wave of AFV's, or against an armored column exploiting a breakthrough when stretched 

out formations and lowered electronic jamming and air defense support can be expected, it seems 

clear that they are not entirely adequate for the many situations which may be encountered during 

the peak intensity period of a massive armored assault. This is particularly the case for air and 

artillery or missile-delivered munitions. On the ground, armored vehicles are more likely to be .n· 

countered by TOW, Oregon, and LAW crews as single targets to be engaged by PGM's as massing or 

advancing .nemy forces come into engagement range. However, as already noted, suppressive fires, 

smoke, and other countermeasures are a serious problem, and increased att.ntion should be given to 

reducing physical, electronic, and optical vulnerability (e.g., by providing protective cover for crews 

against suppressive fires and Introducing optical range gating to counter smoke when applicable). 

IMAGING INFRARED (12Rt MAVERICK 

",. Late In the study activities of the Task Forca, a specific request was received from the 

DDR&E that the weapon .ffectiveness and overall value in countering Warsaw Pact armor of the 
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proposed 12R Maverick be evaluated. Altho\Altl there Wliinsufficient time to undertake. detailed 
study of thllsystem, the TISk Force did review the technical chel'lct.rlstics which would affect the 

operational performance of this system. Again, as In the case of the TV Maftfic:k, the most serious 

operational question appears to be the compltibllity and timeliness of the end·tcHnd process through 

target surch, detection, classification or identification as required, handover to the weapon seeker, 

and WApon guidance to the target. Theu factors are highly dependent on terrain,lIghting, target 

arrays, and scane background. As wallearned on the TV Maverick, the European environment cannot 
ba successfully simulated at U.s. test installations. L':... IR • ..,rs for aircraft and miSSiles, given limitations of current technology, cost, and volume 

available, ara even more limited In detection, classification, and Identification ranges than TV In claar 

daylight, although they ara effective at greeter ra •• than TV at night and In climatic conditions of 

haze and fog and In many conditions of smoke obscuration. However, the shorter ranges aveltable for 

virtually aU functions In the detectlon-ta-launch further exacerbates the already critical conditions 
encountered for the end-to .. nd target engagement process In the European .nvlronment. The mistakes 

meet. in ODE on the TV Maverick should not be reputed. The Task Force ... no way in which the 
overall operational utility of the 12R Maverick can be aSlllMd without realistic end-to-end operational 

tests against armored columns using target acquisition and engagement concepts consonant with 
current and projected nAr-term tactical operational capabilities. RAIOMbla .mployment of counter· 
m .... r .. (such as IR smoke) should also be evaluated In these tests. 

ANTI-ARMOR AREA COVERAGE MUNITIONS 

(U) Ate. coverage munitions utilizing bomblet clusters would appelr to provide the natural 

complement to PGM's, since they may be launched against clusters of armored vehicle targets without 
precise Informetlon on location Ind without maintaining continuous optical traCk on a single vehicle. 
Obviously, for air delivery or for air target designation for artillery or surface launched missile delivery 
munitions, smoke and dust may not be nearly IS effective In denying target area location, II required 
for a,. munitions, as in denying continuous single vehicle visibility from aircraft detection to mluila 

Impact. HOWItVer, target spacing is an important factor in the effectiveness of area munitions. 

(U) At the present time, tha main cluster bomblet munition In the U.s. Inventory for use again .. 

armor is the Rockeye. The capabilities of Rockeye and a British low-altitude bomblet weapon 
(BL-766) against armored and SAM targets, Iiong with thOlt of PGM's, are shown In Figures C-3 and 
C4. Unfortunately, at IaaIt: as pre_ntly used, this Is delivered in a diw-bomblng attack profile whlch 

gIveS I very high dill .... of .xposure to both low-altltude mlsS/1es and given def ...... In the terminal 

.,.. this Is made more specific and apparent In the data of the n.xt IIctIon. As will be shown there, 
depending on the operltional Circumstencel, including WAttier, there appear to be two modes of .Ir 
delivery for a,. munitions which would provide vastly improved trtdeoffs between _pon effective
ness and aircraft .ttrltion leading to better overall operational .ffectlveness. One such mode requiring 
defense suppre.ion of the relatively few high .. ltitude SAM's end their C3 rader II dtUV8ry from I 
high .nough altitude and/onlant re. (10,000 to 16,000 ft) 10 that ZSU-23-4 AAG and SA-7and 
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SA·' mi.liln III ,,1It1...., lnetfectJvI. The ottw modt Is. wry Jow..Itltudt horllOnul delivery 
(200 ft or _, 10 that I. far II _bit 1l11oc:II ...... lit undlrftown. It woukf ._, tIIlt. 

"",,1,. on aircraft fi" control ...... , 10_ form of dlvt-tolldellvery could bewolVid with 
__ vitulli or 1ft acquisition or c111lwry to I .....,..Ic:aIIOCItlon IpICHIId by standoff target ........ 

.... systtmI. this requl'" .xtlnllVllNlytat and experimental VlrlfiCitlon to dlwmlnl Its feui. 
blllty with txfstf,. and proJected """,itJonl lsuch • die thort.,.,.. GBlJ.16,. 

IU, Thtlaw ... ltitudt delivery mode Cln be ...... lPICiflcally ~ In Mw of tht _lid,. 

ClPlbilltin of tN Rocbyt BL· •• nd other _pont In development. However, ClPlbfUtils In this 

mea mull be COIIIIdIrtd In tImII ol.ntlc ...... W_ Pact.rmcnd __ .... 

The ..... taf1Il CONIdtrtd in the development of FIgu" c.& I. typicll of I IltUltlon en
countnd in true cl.lir 1UIJIIOf"t.1 .... wlltn enemy end friendly units .,.lCIUIlly In contact. It I. 
Inttrlltq to contidtr ot .. targIt postUrtI which IN equally typiCII. In old ... to achltVI the high 
movtmInt mlllPlClfltd by the SovIet dactrl .. , IrIIICnd fOl'Cll would be fOfCld to move on pnpartd 

rOlds. Doctrint end ... alnI,. ...... thllt1ICIc from 1ht nIII'Ch, but, wh .. not .f1IIIId, one would 
.xptCt to finch unit movlnli bV rOld. The nlClllity of "'n .. lI,. 4CJOO.&OOO ""lelll Into the obi_ 
tlve .... , .. ",1M! _ny IOId-bound tIIgItJ woukf be IVllltbit to .Ir forCIL" 
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Figure ce. A·10/ROCKEYE EffIctI __ Aelinst Soviet Tll'lk eomPIRV Convoy 
(10 T·1iI Tenles an R_1IOm "*' .. s.tw.n T .... ' 

18 ROCKEYEa in One .... cut 
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Inslgnlflant. The bombllt Pittam liD becomes. handicap far the F .... though It Is stili abte to achl" 
multiple kills .. , pea. 

~ The Racklyl weapon ayltlm h_ not -. adIq ...... ly tIItId In .... lthudl delivery from 

~, flight. Though." of 1hI deliverift conIidnd "'1It1tfy tha bombIft time of flight armI". 
Nquinmants Ipedfied In tiCh orders. it Is not known to whit degree bombllt .... labIllty ..... bomb/et 
d ....... can be malntafned In Iow,,'tltudl delivtrfas.. The loss of effIc:t ...... bomb'-t ralilbility 
cacr... lllhown In Figura Co7. 

ADVANCED DEVELOPMENTIIN ANTMRMOR MUNITIONI 

IU) Prevloul dllcwslon h .. Indicated that low-llvellttIck .... ,. vlabll. from an 1ffIct1_ 
"ndpoInt, .... ,nst II .... targltllUCh .. vehlcll convoys. The length of convoy 1IrgItI tends to mltlptl 

lffiIctivlnea degradation due to the component of delivery arrors .Iong the alrcrlft FOUnd track 

(nDl'lNlty tII'mId ra ... ..",.). o.tJactlon errors 'perpendicular to the aircraft flight Pith In the 
ground plane) .,. .... ,.lIy small for v'-I deliwrlu,1inca pilots can llna up with • II.,.. tII'gIt much 
-tflev /lne up with • runway. 

CU) Weapon pattern controt Is very ImporWlt for d ....... Wllpons. Bombltds must ba dl ........ 
to ensure that the pattIIm II lal'lllnougtt 10 thIt dillvery I .......... (though parhaPl1mI11) do not 

bacomI. problem. An "optimum" pattern lin for _stylized targIt , ..... the convoy In F .... c.a) 

may be _ty compu1ld _lytIcally. but the targItI thlt .. IHII In combat vary col1lldlrably In llze. 

An "optimum" pdtIrn for OM stylized tIrgIt may wall have wry poor .n.c:tJ __ .1nIt another 

of a different lID. For this I'I8IOn the pilot should have soma .blilty 10 .lIor the pattwn to the 

1i1Ult1on .. hand. 

CUI If the dispenlll' concept employed II one Involving multiple Independent weapons, then the 
aircraft In-.1ometIr provides longitudinal dllpanlon automatically. l.atarai eM ..... n may ba 
IICCOIIIPtIIhed by Iithar propelling bombiItI from Clptive dl....,." or, .1 with the Rockeye, ralylng 
on wodynamlc di ..... ,.ftar launching the d ........ 1ueIf. 

(U' Exlstfng antJ.«mor bomblftt .... " on the ..... charga COIICIPt to penatrIte umar. 1ha 
bomblet must hit the armor In such I WIY that the shaped chqI Jet panatI'ItII. vul .... bI. component 
of the ___ l'hIsum of the .. of ,II IUCIh vulnerable componentl, ..... from • petta"" IIpact 

angle, Is t.nned the wi"'" ..... of the tIrgat. For thll tYPi of .. pon the vulnerable .,.. II 
limltad to •• nd ...... Ity much 1INfle, than the PI-a.d .. 01 tIw target. 

CU) "-Ing propw bombIet dltplflll can ba achlftld, there era two mIthodI of Improving the .. 
kill potllntill of dl~_ponI: I .... the number of bomblltsdtliverad or i..-lhe .... 
... vul ... 18 to. Ii,. .. bomb .... Effect.,... proportional to the product of ~ w .... bI • 
... ,nd the number of bombleb. GeMnIIy, achieving ..... vulnerable ...... implies .... bombl. 
and ...... the number that an ba .. ivtrad. Thus, In cIetigni,. • new ell ...... weapon, • tradeoff 
calculation II mad. to ....... thIt I~ In bombIet lethality .. not countlrlCled by propartlonatllly 

graItIr I~ In Iia or bulkinl& 
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Figure C.7. Se/'llitivlty of A-101RQCKEYE Effler'ft/llSl to Bomblltt RIII*lIty
uVlf/2OO' AGL Re .... of 18 ROCKEYEs IU) 
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(U) Figure C-8 displays the rel.tlonship of the number of bomblets In the pettern to tI!'get 

wlnereble aret for severel killlevets .Inst the stylized convoy target used In Figure c·e. It was 
IUUmad that bomblets were uniformly distributed over a pettern whotIlength .nd width were 

1300 feet and about 200 feet respectively. The IllUmed 250mil delivery accurecy trensl.tlS to a 

deflection error probibll (DEP - • one-dlmensiOlllII .. IOIY to CEP) of· &D fNt. A wider pettern 
(.nd more bombl'ts) would be required to achieve the expected kills shawn if the delivery iNICCU' 
rlCieS were significantly Ia...,. . L Th. shaded. labelled .reas &how where various munitions lie on the graph. STREBO •• 
product of Wen Germany. uses a large captive dispenser to eject lbout 4700 1.Jb shaped charge bomblets. 
Th. wlnerable .,.. shown in Figure C-8 for this bornbltt is • very rough tltimate of the M or F kill 

vulnerable .rea of a T -6& tank. It should be noted that the STREBO di .... ,., ejects the bombl.ts 

simultaneously to both sides. perhaps rtlUlting in poor pattern control. No under.wing obstructions 

such .s fuel tlnklor other ordnance 1liiY be .... nt because of the side ejection. The BL·7&6 il pro

duc:.d by the United Kingdom. The container II rather Ilrge, 8 feet long and 18.6 inches In diameter. 

and carries 1412·1b shaped charge bombl.tL 

(U) As Figure C-8IhoWi. III thr .. systems are thaoreticaHy quite effective against the convoy 

target. None Ippun clearly IUparlor given adequate pettern control. bomblet .rming. and .ircraft 
compatibility. Uncertalnties.re praent In.1I of these ar .... however. Test drops should be mad. for 
the three systems .nd further target vulnerability studies run to be IlllUred of the bombltt Ilthaiity. 

C-18 
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lUI Potentially, such submunitiom, if fusible and within the range of current cost estimates, 

could be an extremely valuable adiunct to improving the effectiveness and survivability of medium 

and high,,'titude delivery systems (utilizing standoff delivery both horizontal and verticall not only in 

clear day weather but also at night and under poor weather conditions. (However, the questions 

ragarding effects of meteorological conditions on radiometric emission require resolution.) The Task 

Force believes that the potential of TGSM's is great enough to warrant some degree of concentration 

of effort, objectives, and funding to effect an eerller resolution of critical feasibility issue. than would 

be possible under the presently planned program. 

AIRCRAFT VULNERABILITY AND DEFENSE SUPPRESSION 

lUI There is in process a heated debate among various advocates in the U.S. and in the NATO 

nations concerning the effectiveness and viability of close air suppon and battlefield interdiction given 

current numbers and effectiveness of Soviet field army air defense wHpons. The four major positions 

being taken are: 
DECLASSIFIED IN PART 
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(UJ 1.. The cIosI air support and bIttlefltld intniction mltliona an no 10,.. be 

performed at ICI:IpIabie attrition and COlt, at "It !Iv manned alrcnft. 

(U) 2. TheIl missions, to the.xtent tilly can be performed, can only be performed 
by airc:raft penetrating at low altitude (Itst than 200 feet) 10 II to undtrfly 
all c:ltfaMtS. 

(U) a Given c:Itf ..... supprtalon of the relatively faw hfgh,,'tltudt SAM's.nd their 
supporting C3 radars, clost air support and blttlefiald inttrdictlon can be 
performed from vartial/slant ra,.. standoff outIid. the range of highly 
proliferated weapons (suet. II the ZSU·23-4, SA·7, SA-8,. 

(UJ 4. All hlgh-altitude dtfensta II 3.,.,. can be IUppnllld and the proliferated 
Iow .. ltltud. weaPGnslUCh II the zsu.23-4, SAo7, and SAo8 can be Iomlly 
attIcktd and supprtlltd or countermulUrtd ( •• g., by IR flar.), thus 
permitting aircraft to IttICIc ennor with relati. Impunity. 

(UJ Although t .... ha. been various anal,... bIJId on .... mptlons mort or 1111 favorabl. to one 
or another of t'- potitiona, that .ntlVIII tIkIn II a whola ar. unconvincing to the T .. Foret. 
Most of the argurn.na aem to be beltd on opinlonl augmanttd by .ntedo1al data. Ther. Is 11tt" lalld 

J:. - evldlnct ...... 1tMr on operatlal1lllxperiera or OTaE to Rlpport Iny of thea polltlons. 

(UJ The moat objectlwe and com.-.1IIIIytI1 of thil pmbIem, although far from tntlrely Idtquate. 
II the one dona by Panal7 of the NATO DRG (U.s., U.K., and FRG ara the major contributors) which 
conttmplatld varloul level, of air cltfena, varioul military situations (a. .. ,1ICOIId tcheIon FEBA and 
armored columns In axplolUtlon phla), and VII'Ious WIlpon .lIwry modes corresponding to positions 

2,3, and 41bova. Th.,lmlttd OTIIE .vailabltwil utilized. The results of this IlUdv, summarized In 
Tabla Cl,lndlc:ate that no one dellwry modals but for an lituatlonl.nd that defense.,ppnasIon I, 

7 or ntetarv In somt situations. 

Although Itwis of attrition par IOrtl, corresponding to the CUll portraytd in Table Col run to 
• high II 3) to eo ptrCtnt In 10II'II cau. most attrition leveis lit bIrtwttn 0.03 and 0.20 (Fltura 2 of 

tilt DRG report'. Attrition at that IMis hli' profound afftct on total combat IDrtltlavalllbl.tvan 
In. ralatlVlly Ihort _, II shown In Tabla Coli for attrition ItvaII bItwatn 0 and 0.1& for a lCk11y 

conflict with aircraft prospmmed It two lDrties per day (the thtorttlcal zaro.attrltlon ItvtI of totl' 
1Drt1. per .Innft II thus 2OJ. It may be noted that the effect of .ttrltion on totallOrtl.ln the r.,.. 

of attrition of the DRG llUdiel may ..tuce .... abIt sorties to 1111 than half. Thilla refIIcI8d In the 
armor kllltd dlt. of TabIt Col, where tilt afnntt had the .... Individual per lOFtie capIbIlity In tha 
varioullituttlonl. Thus. c ..... Iy, attention must be given to cost-tfftctl. mtISUrtI of c:ItfIma 
IUpprauian. 
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cu, ~ "!'tidy noctd. 1M tnnlmlttIft ..-.ina ... CP'I tnIY be mnotIId Ind thelClditiOllll 
IIPII'Ition must be taken Into 1CCOUnt. 

7ETIPAc:r AIR SUPPORT co.AND AND CONTROL 

'--- To .... caonIInatId pllNIingllld lXICU1ion of Ii, end ground combet aperdons, both 
controIlln IIld opIr.tiOlll ....,. .. UIId. . 

SOVIET c3 WLNERAIILITIEI 

~ HiI1Drally, "" Sovld hive d1sp1 .... vulntrlbilltl. in thei, carnmand InCf control structura. 
'The cllKtion of a.ttIe ... "MVI come from hWl tchIIonI with little room for InitiltiYellt lower 

level.. During Warfd W. II, they relied htIwIly on HF rldlo and lind Ii,. for th,i, cammunatiOl1l. 
They IIso UIId mobil. heIcIquartIn in bUcks II'Id , .. at the IoMr IChtIonL 

(U) 'n 1M1 at Smoll .. *. aglin at 8ry.rIIk the G.rm.I fOnIes ....... to make mljor 

..... on the Soviets bv .u.cking1helr commend JICIItL This totally dilruPtld the Soviat commll'ld 

lAd control netwark IfId the .,.,.. coil", In Idditlon bv cutting off the rallraadllIld che 
lagislic IUPI*t to the farces. their capeblilty to fi~ .. CMhed. 

(U) Ural numa.n of prlson ... 1IMI equipment wen CIp1Ured. At SmoI,RIk 3018.000 prisoners 

WIn tIIken • WIll' • 3,oao tlnb II'Id 3,000 guns. At Brv ...... to .. , of 873,000 prisonen were 
t*en II'Id 1,242 1Mb end 6,400 gu ..... CIP1Ured. 

CU' IAt UI examine the ...-.t SovIet commend 1tIUC1U .. compared to that of the World W" II 
IfL 

COUNTERING THE ENEMY cfj 
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1. ftIcatp1iaI1hI impar ... of c;3 •• tIrgd ...... tt.. fIIIItI hi'" priority -

In the fint houn (day) of till aIfICk. 

2. RecaP-1he ...... of )Imming to counta' 1hI Sewlet's c:'. 
3. Ptrfann ...ay.to funher tubItIntiaI8 1M pgtIn1I11 and dIvIIop apntIanai 

procIdu .. for implennting 1hI tllChnlque. 

4. Try to any an campIIx mlitlry ...... In 1M flee of twavy COMINInlcadonl 

jllnml,.. 

6. While jImrnIn exist In most of die fNquIncy ranges. thIv _built for oN 
purpGIII. and .lIopmIM of optimum i ........ for cauntlr c1 should 

.. dMloped. 

a. .... op COIapII an how to ope'" our c:' In such an environment. 

7. Develop bIttIIr -VI of finding and striking...., command pons. 
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z;;. ... _--... _ .... _ ... _-
lir mill". (SAM'., Ind enti .. ircnft .-tillery (AM) which protect the concentrItIon of ..... which 
support bnIkthrough opntioM. TypfaNy, the COIICIntntion of tint.nd menlUVIr '1IIII1UPPQI'I1ng 
• mejor ..., minor brlllrthrvugh ... derlwd from In 1I'fIIV, which might hive four or five dlvillona. 

plus lImY and front ... to .Id in thll opntIon. 1'111 zone of • flrltchllon ermy might be 

100 IdlorMtm in width .nd 100 kilomll.-. In depth. Deftn. 1111. NATO .... 1ttICIu on this 
lucrltlve lit of ~"'III derived from lAM, MAo.nd II'IIMId IntlrCIPIGR aqIpOrtId by ......... 

lCIIuilltlon ""enlllllhld In I COIMIInd end aantrollCrUCan. 

~ The .-mills of the problem .. cllflnltlzld .nd qUlldiflld by aanlidlrlng the opntiOnl 'Ing. brIIkthrough .Iongl major IIctor of 410 8 kilo ...... In width. This might take place In 
• divilion __ 10 to 30 kilolMta In wIcIth .nd 40 or mare kllomIttrIln depth. Typically, three 

divitlonlill on line Ind one or two In r~. thet II. In IIIIOnd echIIon. 

II!... ". __ structure which would be IttIakId by NATO IIr tan. wctuld IncludI...,ltlnt 
reglmenta.lrnrnedl.c.1y rtlnforalng .... menta. ..... 1ftfI1Iry •• nd r ..... chwn from the ffnt 
echelon Ind tho. units of tllllIIIDnd ech.lon aamrnfuId 10 lllllmain the momentum of the IttIcIc 
Into till bnlkttwough If •• Typically. thItI involve 2& to &0 bItarI .. of .-tilltry. ID to 10 echeloned 
tank and nutorl_ rifle cam ........ reaanna_ ... and .ntl ..... uniU," wefllllogiIIfc IUpport rIIIdId 
for the .. Ionlng foroII. Jnltlally, __ targIII would be dlltrlbutld OWl I 110M wfIo. width might be 

ugrtlt II 30 kllometlrl and who~ depth rnfghI be II gNIt II eo to 80 kflomltlrL AI the men ....... 
WII'd eIImIntIepproach the breIkthrouah __ • rwrowllll of their frantIge oacun .. that finally they 

IfItIr thllnIkthrough .... at whIteVIr Its appI'OtIr .... width hlPPIftI to be at that tin. The overall 
opentlon mltltd ,.qui" two cIIyI for • buildup of till .-y ..u In tile 10M of the flllt·and 
IICOndchllon dlvlslona. The -..1 opeI'Itlon.ltlrtlng with tile bombIrdmIfIt Ind thin proaIIdlng 
0"'" to the IttICk of thelChtlonld me .... units. might InCOmpIII' period of time alhort II 

4 houn and II long .1 12 ho&n. Th. penetrItJon depth Whlcfl the SovIttt hope to ac:h .... III_ 

I NATO.,.. In depth might *y from 1010 I.meny II 2& kllofnIlIn for I """yoperatlon. 
~ F .... E-1 oulli .... in CII100n fashion ..... army lOne previoUlly.-rlbed. the dhtilion 

ttctonln fine echelon, and till supporting ZDIIIln the ,... of the flntchelon forcII. It .tdltlonally 
/dend&I two cMptht to which air Rt8CIcI would proGIId. The flrIt ImuI"... depth of penetration of 

approximately 11 kilometers In which .nackI woukI COVII' initial _ultlnga'" reinforcing ClOIftPIfti ... 

II well a artllltfy. Sltniflclnt ponions of the COIIIINnd and control a'" • 1izIbI. fraction of the 

~' 
". 
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logistics support would allO be contained In thi.... The .... lOI'II, extending a. fer beck I' 

100 kilometers, would contain 1he r ..... of the flrltehelon and the IICIOncHchtIon dlvlslo ..... 
well II r .. r •• support and lignlflclntly morllaglsticland commend and control. 

DESCRIPTION OF THE IOYIET AIR DEFENSE 

~ Thlver!ety of Soviet air dtfe,. ayItImIlncludes a family of sAM sy ..... (the SA·2, SA·4, 

" and SA .. ' which require letiw radar tracking of tIIgItL In Iddltion, tIttrt art pulllIt IVIUmI 
(the SA· 7, • man-portable system, and thl SA~, which hal I dUll. of I R millilll) which employ 
Infrared _ing guidlnce. Complementh. thll .. of active and pulllIt syatImIl •• family of AAA 
systems. The molt modem of "'- II the ZSU·23, I 23-rnm 40bIrrtIIId systlm rnount8d on I PT·78 
taM hull. In Iddltlon to thi., then III dual &7of11111lif"" ",n, 1110 mountld on alight tank hull, 
and previously depIoyedli",a Ind duall7ofM1 tDWed IlUN .. Mila. a dual 2Sfnm UMed gun. Th .. 
litter towed unit. hive beln or •• being repIacad by tilt lIffoprope/led typn. TIChnIclf characteristics, 

range, ...... rnent envtlope, warhead type, • .......,..m time, flight time, ...... oMaInad from the 

OIA organiatfon guide docurntntatlon. 

Table E·I 

Number of Threat SItu (U, 

lS 3.3(b)( 5) 
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(ut The PI'" Iddrlllld .,. problem of c:ouna.Ing Soviet .Ir dtftNe by coNider'" th .... 
IOII'IeWhM Indtpendtnt .pprOlCh.. The tint .. to ..".,'" verY low IMI.ttitude penetration. The 
IICOnd COllcerned Itlelf with the _ of ellCtrDnlc"'" .... the ........ don of cumnt peneII'Itlon 

tlctk:s. Th' third concerned ..... t with dlltructlvllttlCkl ..... IIr ..... with enforclmlnt ftltur .. 

Very Low AI-.. r.1IIIIatIon 

(U, Whllt the approech might be vllble, ...... men then thIt, """'1, It II not aI_ thet 
the 1IIUI.n be IItded by IMIy..1one. ",. I'IDOm"*ldltlon 01.,. ...... IIID IUbmIt the ...... 

to Protect ALPHA, the loint U.s. Army (TRADOC".nd U.s. Air Force (T AC) pup working the 

dOlI elr support problem jointly In Langley AFBlFt. Monroe ,rei. It II recommended thIt this ..,up 
review thl findings Ind. If ......,. conduct ..... of...,.,,"""""" to ..m. the .... 

III pert of the curMIt procedure for 
Plflltl'ltlon II prec:dad by U.s. AIr Forcn In Europe. It .... from Iookf", It be".y of eI, 
defense patl.l. by (hi Sovieu thet ~/on mil,. 1ft goI", to be needed. Un ..... pllIl to 

OSD 3.3(b)( 5) 
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DISI'RUC11VE ATTACKS AGAINST PAJ:1 AIR DEFE*E lAM AHDAM OSD 3.3(b)( ~) 

N' The prwious enumet'ltion of .Ir ...,.,. th .... 1itII1Nk .. 1t obvIaut that ....... 11 effort 

is .... for their dafat. ... , slzI .. calaulltlonl will be reponId on 111 quemlfy munitIoN .... 
.... • Iong wlth~, IocIIiDtion trfOI'I.nd rtacdon.tl .... This will provIde.IInI .. ln wflich one 
ClIft .amine the contat of dtsIructlVlIttICkI. 

~ First, though~ the functlonlf ~ of the.1r dIfIna organlZltfon ought to be decrla.d 
before COfIIicWI .. dtIIructlve attICkI. The Sovilts ~. Iargt number of IIIqU/IIdon .nd ndclng 

r .... and ... 'ndlc:atld pravlously. 11 mejor comnnd .Ir dahl .. colMlll'ld poIII'" .mpIo~ in 
this .natysfs 111 perform bIttIIlnIIIIgIIIIent. In addition, t'*- could ba ....... COIIImIIId IIOItI 
located It cIeslgnatId sltM with falbck end NClDIIIdtutIon pIInnIng pmnlttl .. othIf IitIIID pJcIc up 

t ........ HoMver, the IIIIIior function that 1I.-:ut1d bV the commend and controlltrUCttn Is 
ttw mtMgllMnl of _In an optImeI and \'IPOIIIIVIllllnrw. In addition, thl.mpIoym... of the 

ecqullltfon end ncklng ...... and the CIOrIIIMftd polls rIducaI thelllOlalty for Itch ........ to have 
opel'ltl, ... thua the of tech sltt. It I. 

lS 3.3(b)( "G) 
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NId. do not incrtlll with the ..... of tht 1oeI11_on .nd dtRvwy error, but flther IOIIIIWhIt more 

slowly. Since th.llr.'" "" .... ment IlrUDtUN', tvPiaIIly men ..--d, long-rintII _ would 
be r .. ui..... this would ...... tltlllllpIovl ... bIIlistic or 10IIII fOrm of en. milll .. , lIunchld either 
from the .. aund or tram the .'r. It I. _n, haWtwr, thIt .... might be. few II 72 tons of munitions 
delivery required or .. menv .. 140 toni of nutltlOlll required far thlt tuIc.. In either _, the number 

of munition. needed 1.1UCh thIt .1DbIt .Ir..u would be employed .Imply to Clrry u... to IIunch 
positlans. 

·lS l.l(b)( S) 

After dNettl ... (deltroying COII1mInd posts) ,. been 1eIIOfIIpI1Ihed, ""ny of the elr de ...... 
systImI must operltllUtDnomoully.· :n-- whleh ..... relltlvely Iong-ra ......... like the SAo. 
for eumple II'Id to ICIIIII M1Int ... SA-I, could provide InfonnItion CMr Impromptu Of hlltlly 

arganIlId r.1o commun'-tlont nets which might ICtUIIty IX" In IIIckup and rtcIOnititution macIeI of 
opendlon. The. wauld ... In provide the _nI to '-In the emIttIr opentlon It the gun __ l1'li. 

ThnfOll, .u.clca .... t ....... l'Iqulred .1 well. h II ..... from the prollflrltlon of the numbers 
thIt ",'n -.. hundrtd tons of m .... ltlons will bel'lquirtd with 1CCUf'''' .'Ivery .nd very Ihort 
respoRII tim.. In the CIII of u.. IattIr syItMnI, only thaIIln the p.nltratlon .... hen to be 

rtmovId beClu. the rtlCtlon re. of the svstemI II limited to only .... 0 frKtIon of the totIi..ny 
.,. which I. required to be COVIrId • 

lS 3.3(b)(.9) 

It ...... prlViouIIy thIt ..... toni of munItIoN .. requll'ld to ..... MIl the softM 

lS 3.3(b)( 5) 
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JS 3.3(b)( 61 ' 
COII.IAND AND CONTROL PROILIMI L.. Tible E-II' .nd FIQ&n E-6 display the nrloutlocallatlon IydImI end their ICCUl'ICieI. Only 
a f_ a,. UIIbI. for .... 1". with I'NIOrIIbI. 10MIfIII of munitions. It I ... thlt, wittl CWI'Int 

canctpts, targeting infarmatlon could .nter • JTOC end be communicated 10. DTOC to ttIt ."1I1ery 
element. Additional command .nd control delay. would .................. pattd the tarpt data 
to te. battIry. It it _. thtn. that die entire PfOC*IMn with datlllnkt conntcdng senlOl'l to 

various command pottll"," at 1_ two or ttl'" ..,. of dlcilion making. TN,II_ntl.lly 
~1bIe with 1M movtnIInt 1!ma1 prwIClUlly dllCUllld. If Itrik. with UNlI tonnIgII of mufti. 

tlo ... ,. going to be effective. thin IUrveillallCHtrilul..,. .. m.1rt going til be ...... to support the 

lUPPflllion of air dtfIn.. ,..,.. should rtICt In tim. l1li than 2 minutll to lIin tha benefits of low 

10M1g11 of munltlo .. IX""". Thll would requl,. thI .... to dlNCtly connect or tavs-u certain 

...." Information dlrtcdy Into fire unitI_ipated for ttIIt million at that time. Such plennlna 

should be~, to take ~ of the ..... IIIOC'-d with minimizing the ~ of 
munitions employed. 

OTHER ENFORCEMENT ALTERNATIVE •. 

E-12 lS 3.3(b)( 5) 
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CONCLUIIONS 

~ While. nurrDIr of I ... hive ...... upland bf the pII'IIl. till focus of" concIUIIOnI ..... 
recammandlltlonall on technoiOllV. TIltS hew bien tIOOlnlMlldId • WIll •• ,..Iew of studl. by 

the Prolect Alphe 111m. 

The cumntly pllnned IUppreaion IVIonIcI syUma IppeII' 10 be ....... un ... the rICOI'Il

mendltionl of Project Alpha solidly support low-eltltudl panetrItIon Wtlcl. 

JS 3.3(b)( 5) 



APPENDIXF 

BATTLEFIELD INTERDICTION 

. INTRODUCTION 

cut Blttlefleld Il'IIIfdlction may be dlfin" • that million which ... to dlnpt, impede, del.y 
f1Istop the en.my from supporting or relnford,. hi .... It loren with troopl, lUPPIift or equipment. 
It ... to IIOIatI hi. forward elemlntl from the remainder of the battlefield such thIt the continuity 

Ind rnommtum at the Ittac:k is diminished .nd the tlCticll adwntagllWlnp to the defender. 

cut In. c:IaIIical USSR brllkthrough poItUre in Alliad Central Europe, the intlnllction zone ,. 
taken _ utendi,.. from roughly 10 km to 100 km forwIrd of the FE8A. Thl. _, looking from the 

friendly Sldl, contai ... llementl at the Soviet tint IChllon fon:I pI .. 1ogI1tica (e.g., POL. .mmunltJon' 
and the -=and echelon division'.' with thelr.apport. Al9nentltlon from Almy may .IID be included. 

CUt Figure F·l displays the Soviet forcu that might be facing. U.s. division C+, ICI'OU roughly 
a 9C).km front. The .... of the actual penetration 1.1. narrow _ 4 to 8 km _ shown In Figure F·2. 
One might expect the following numbers of targets to be facing the division in the II). to lQO.km •• 

when forces are In conta - .10,. the FE8A. 

Tlnks: 
AICs: 
Artillery Tubes: 
Trucks: 
AlrDef .... : 

&&0 
360 
400 

4000 
180 
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lU, In analyzing the interdiction talk, some blttJlfield options· to considIr Ire: 

• Destroy the "loft" targets, .. lilly the trucks carrying the ammunitlan Ind 
POL. This would deny need .. rnupply .nd hopefully limit the IJCtInt of the 
main Ittack. 

-cu. TbIII_lonIaft IIIPIY aI. to tllliitUltion when the IIIDwt.lI crall'" bardIr end ..... toMfd our 
GenIrII omn.tw.l'IIIhIonI co.".,. 

F·1 
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• Attack Ind Immobilize 01 destroy the hIrd targets (I .... IInkllnd APes, It 
such a Nte that the IImnd IIChIIon bet II.tfectively neuhlind. • 

• Crut. blrrl .. end Impede his rOld Ind CI'OII country mobility such thIt 
his timttabl. II datroyed and he is forcad Into I more wl ... 1t posture. 

(UJ Th. following ratio .. '. supports the conclusion tNt no .'ngIe option Ihould be ItqIhatind 
It the IXptftIt of thl ot .... 

(UJ POL Ind ammunition trucks once dttIICtId w ...... to dtItroy. However .... If Ont could 

..... In IlImlnatlng III of the 4ClOO or 10 trudtl, the fwI and ammunition on boIInf the tank. end 
APCI could cwry the au.ck for better thin two days... In !hit lmount of time the tn.cIc lCCOIding 
to Sovftt figures (20 to 3J kmlday in the brtekthtougfl to &0 to 80 km/dty m-lntkthroughJ could 
....... upwardl to 100 km Into WtItIm Germany before the ammunition (not POLJ .. txhlulttd. 

(UJ Attack ... the hard targttllUCClltfully would It 0Ia ImpICt on the battlt. H ... , thl. I. 
I dlfflcult Job .nd 0.. which pIIctI the moat dImtndI on wtIpoI1Ilnd munitions. 

(U' a.ritn crutad by bridge dtitruction,l'GId crar..ng .nd mlntflelds can be dont Ind .. 

Ultfulu delay tactics. The Immediate payoff I. not CII1IIn. A rIIOUn:efu/enemy wlll.ither ... 
the obdId., bridge It or find I new rout.. If he CIft do this quickly wIIhout "bunching uP." the 

PlVOff •• slight. If hi telcu time and he. to concentrate his forces In I I'IIbicted a,... thl potential 
Plvoff em be,.. providing Ont can tiki IdVllntagt of the opponunity u It OCXUL 

ELEMENTS OF THE INTERDICTION M,.,ON 

(UJ In order to perform tfftctiVIIlnttrdlction, the following I .. ntetaary Ind should be doaely 

.ntegmad: 

• WIde .. survei'lance/targtt acquisition CThe tIrgttI must be dttlCtld. 
locatad and trICked.' 

I AttAIdc systems 

Wttpan delivery .nd control. Ind 

Munitions efftctII. 
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Oat.: DEC 0 5 2012 -

-ru, Ell ....... bMId OI'IID." cIoctri ...... till attrldon .... 3D co aD ,.,....n .... hocn. 

--cut Allumifll GDI'IIfIIIt ..... of flm _!ilion ....... 1ICOIId Il:llIIon cIIvI ........ mmunItIan ndIIrIIudon. 

UNCLASSIFIED 



DECLASSIFIED IN FULL 
Authority: EO 13526 
Chief; Records & Oeclass Diy. WHS 
Date: DEC 0 5 2012 

(U) As a prlCticallNtter, detection of non-emitting tlrgetllt I'Ingn •• ter 1han 3 km beyonet 

the FEBA il limited by .ound LOS COnslderltlOl1ll to -.tilily airborne Iystems. A requirement 

for both widHr .. anet all-weither .,rvtillance In Europe implies the we of • rider 18nsor. 

(U) At the ...... nt time, there Ire ltv .. relatively .... ·term '18801) sensors Of IIftIOr systemlln 
varioul StIlI .. of dewlopment. Th_are1he Army'. SUnd.()ff Tqet Acquisition Systetn ,SOT AS). 

the Air Force'. Multillterltion Rid.- Surveililnce and Strike System (MRS3) and the DARPA 
Hostile W .. pons Location System (HOWLS). 

(U) Tlble F·llistl key chnc:teristica of the SOT AS tftt bed Ind the M Rs3 systems. _ currently 

defined. The MRs3 system is currently in the fellibillty development phase, 'fI1)loylng the Multiple

Antenna Moving-Target Surveillance Redir (MASR) bellllldfteloped by Uncoln Ubcntory. Flight 
testing 01 the Initill (PhI. I) MASR configuration begin In FV78. A Phue III prototype system will 
be utecf to conduct I MRs3 experlmenr, IfIItIng In the third quarter of FV77. Based upon thll 
lChaduf" deployment of MRs311 not likely until well Into the 18101. The MRS3 paremeters In 
Tlbl, F·I repreMnt. therefore, 1ft Inltill stertfng point and may change consldlrlbly before deployment. 

(U) The SOT AS program ilallo in the Inltill phII8I of development. A modified APS-84 radar il 

being u.s al • tftt bid to IVIII.t. the SOT AS cona.pt. SOT AS IIIChaduIed to undergo ,ngirwerlng 
development al arty. FV78 or FY78, IltI10ugh the program provides for fielding of an Interim 
IYItIm In late FYao. Uke MRS3. SOTAS IllIk.1y to undergo considerabl. evolution during the next 

five yean. 

L Th. HOWLS prOlirem objective I. to develop IJICI demonstrate concepts for dttection. location 

ind cllllification of anemy Indirect firing Wllpons. Demonltl'ltlon of low-cost. Ilght·welght reder 
Implementations, .,itlbl. for remotely piloted valliel .. (RPVI) and emphasizing r.,·time processing 
and display for both fixed and moving targets, is "ID In objective. A K-blnd, phaed-arrey radlr 
'Tlbl. F·II) I ... so under deveiopment:.11 radar proceaIngwili be performed on the ground. The 

redar II designed to proylda both caharent and incoherent o .... tion. and the .ound station can 
perform both real and synthetic • .-un procastIng of the radar dati. The priMAl radlr i •• tilt bed 

.nd is not dalgned for RPV use. AlrIJorna ............ ntt. l1lil1li this radar and off-l' ... ound proceu

ing, are scheduled for complltion in 1878. Aspects of the HOWLS PI'CIII'Ift'I which are plrtlcullrly 
applk:lbll to the Interdiction .. ",em.nce million include the .,. of RPVs with short ..... radar, to 
.. pplemtnt ~ in.,.. INlked by terrain. foliage or ECM for range multiilteration to improve 
location accuracy on selected targetl.nd for tIfgIt identification. AlID, the HOWLS radar progr.m 

includel development and. evaluation of .... lthms for tar_identification PWJ)Ol8l IJICI provides a 
capability for collecting detailed radar return chlracwilticl for key targIItI'nd clutter, which.ra 

then .. bjlc:ted to detailed off·llne prOCIIIing to determine statistical characteristics .nd COmpira differ· 
ent Ilgnal proceaing tIcIIniques. At the present time, the HOWLS program I. c:oncentra"" upon 
1000tI,. hostile artillery weapons. II opposed to ermor .nd other vehicular tlrgItI, but .xtenslon of 
the HCMLS radar capability to the latter is. distina poIIibility. 
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• Q)""'*Id, control.nd dati mlneu-ntnt. 

/ Th. I.,. of pIItfann IUlV'VIbi'lty ImpICtI directly on 1ht COlt tffIctiwMa of thllYStIm . 

• nd Is _fticiently important to WIfI'IInt RIW) MlphMiL The AImy lO'ution In the ,.., term Is to use 

• rotlry-wing lircnft flVlnglt low lltitud •• 16 to 20 km behind the FEBA, hoping dlat die SOT AS 
willbl "mllkld" fTom .ffectlw SAM ."IIIIIIIfMnt. The Air Foraa pqfIra • high .Ititude, longer 

stMdoff pos1Ure using either a drone or • U2.ty,. .Innft flying out of SAM range. 80th versions 

are COItIV to achieve. 24-h0ur tuMtllance caPibiIIty. (T..,..,.. IH. cyd. COltS for • lingle SOT AS can 
be on the old. of $&0 million while the MRs3 can be fIw timll1Mt amount.) New 1PPfOICh- to 

loww GOat platfonne which ..... vul ..... bI. to enemy action Cand to wathar) Ire needed. 

(U) A survlVlblt, high ct.tIl'Ite.nd eca.un. AUTI ,.,., system wlllligniflcantiv en"net long-

,...... bettltflekl target deraIGn. How_,"" IVltlmlIUffw from tIrgeI recognition.nd b,. 
".m probltms - their "pr~ dati" II dltPIavld tor hu .... n Interpretltlon. One powaiul toot 
that is IVIIIIbIt to aid In 1he recognition prCICIII11 S.G.NT Information tIPKiIIlv ELiNT with DF. 
GuardI1I1Ind ELS can IocIte.nd identify communication emitters. PELSS, AGTELIS II1d QuIck&.ook 
can deteet and locate ..... amlaions from SAMS or IIoInL Integrating the output of th_ systems 
with the AMTl,dlte and displaying tilt combined ,.,1tI on .n output dtvlc:e for the human operator 
"Id repnsent • mljor step toward ..... Izlng the benefits of ...... Integration. 

(U) In IUmmIrV ,1UCIlIIIfu1 bltdefield Intardlction rtqufl'll the .ppllcatlona of the combined .rms. 
No one ItI'ItIIIV can bI employed which bV ItIIIf wll do the Job. Long-range tIrgeI dltection II needed 

to rIducI the MIll for wi ..... ~ligIns of the bettllfiald. The Sarvicllare pursuing medium-to
long range AM1'Isy .... whic:h can provide this capability. The ARPA HOINLS technology Is 
applicable tlplCially for any IdYancecl.,rborne IUrwlllancel'lldlr capability but .Ito In the near term 

to IWIuIte SAR techtdquas .nd fixad-targlt cMtctIon useful.... Surviwbllty iI. major coNi_. 

ation .nd must bladd,... if • CDIt-effICtiVlIYItem Is to be fltlcled. 1~1on and display of 
SlGINT dati with AlIT. on ..... • .... l-tlma .... offws payoff In tanns of WIlt wlldation.nd 

recognition. this should bI punuId on • jolnt-Service bIIiL 
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(U, Air .rik .. Irt thl only currently 1,.llabit means of IttICkIng beUflfilfd til"'" out to the 

full ra ... of interllt (100 km). But IUalIIIfuI interdiction bv lir II hlmparld bv: 

\. • Expected high 11n:raft 10IIII without supprtllion, 

• High COltS of defl .. IUppreaion •• nd 

• Munitions which hive 1 low kill rate capebillty, • .g.. MAVERICK •• 
"one-on-oneH MIPGn. 01 ROCKEYE, 111 inlffectlvt l1'li munitions 
IIIln1t .rmor. 

/. Figurll F·3.nd F .. show the relatively poor effectlvtne.of~ cumnt .lr"'lvt"" 

munitions. In Figure F·3 -given one PHI per lOrtie with ROCKEYE (proIIIbIy ,aaonableln • non

permissive environment), 180 sorties would be nIIdId to kill 100 tInkI deployed In 1M It1ICk merch 
formation Ind 'D lOItiel (8 to 8 pesa each' of lircraft armed with e MAVERICK mini ... NCh to 

Ichleve the .me efftct. It Is doubtful thlt 8 to 9 a-- artlVln feIIibIe. Figurt F .. displays the 

low klll.-pebility of the MK·20 ROCKEYE. Th ..... for a more ett.ctlve "onHIHMI'YH Immuni. 

tion is lVident if T ACAJ R is to achieve a favorable co •• xchl .... ratio in the interdiction miaion. 

In addition to aintrlk •• which can be weather· and priority·llmited, a IUrfIcI·tcHurfIce weapon must 

be a".illbtl ... n attack option. It should be dOtely integrated with the target cIItect/on aysUm and 

must beaffordabl.. Figura F.fi IhowI the problem. Operating and Support (oars, COItI of today'. 
tactical millile systems art driftn by the COlt of menpower (a LANCE bettllion h11410 I11II'I. 

Improved HAWK - 238 men, NI KE HERC - 2&4 I11II'I and SAM-D - 182 men). At the .xtreme end 

of the spectrum are the non-mobile ....... nent. "hIrdsit," instillations such • the SPRINT. With 

minimum /nInpowII' requirements. the yurly cas costs for millil. on launcher are low a.shown. 
Unitill invtItmtnt COItI would, howevtr. be high.) The operetlonll merits of a mobil. vtnul' fixed 

weapon system should probably bI.Xlmined in more detail. Un ... otherwilllhown. it IslIIUInId 

that • flexible, highly mobil. IUrface-toolUrflCllttIck option i. at ..... highlY dllirable. 

CUI T.,.. Anay Vs. W.pon Iff ........ An examination of the routIltIUC:Un IYlIIabIe to 
the WInaw Pect .cond echelon and "-'VI fon:II for moving toward the Fulda River lhowIa /nIxi· 
mum of four poaIbi. through-routa Ullng main and IICOndary roads. In order to move In divisional 

str.ngth, 8ICh of the four regiments constituting. PIct division II ..,med to u. one rOUll with 
one-fourth of the division'. vehleles. Tlble F·1lI iliUltrates the vehleul. spICing. the totail.ngthl of 

the columns and the tim.l.F~ulred to tr_ &0 km for both day Ind night movement .. 

(U) Tank •• APCIlnd .1f-propeIJed guns.nd missile carriers constltut. about 29 percent of the 

total number of vehicles in I Sovilt link division. If WI add to theM ''high value" tIIgItI, command 

)53.3(b)( 6) 
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Unopp_ ....... t of._ EcIIIIonOI' ........ T_ Di¥IIIn IU) 

Day .... 
Nu....., of ""*111 &40 + 12211111t11 540 + 122m'" 
Villid •• _ aMt"" n.skmlhr 

VtIIid ..... 37.h. 22.&. 

Spa---....... 117. 112m 

Spa""'" 1.""'. 175m 312m 

T .. ' ...... of calum .. 
".. dfItIncI) 41.8 11m 28.8km 

AWfIII,.... of inllvldult 
lIIticllt 3.8b1 3.1 kill 

n .. f ..... ",!MIlt to 
...... &Oklll. 2.2511, 3.'lar 

11,. for lilt IIIlIIIIIt tD 
..... &OkIII Uhr 50 .. , 

IfICI othIr vehlc .... over one-thlrd of ." the ...mial vehicles. ovw one-thlrd of .11 the whicln .... 
lignificlnt tergetI. 

(U, Thn .... ..,., poinll worth emphuizing about the table. The pen:ent of I'DId IurfIce 
covered by vehlcl .. l. "latlvely small. btlng 8 percent during • daylight II'IOYImtnt end 14 percent It 
night. Thlllmpliet thet the probIbility of I hit of • vehicle by • sI ....... mlol'litlon without blminll 

homing will bt quite small: a hit. or a very nIII' mlts by a .... weapon. I. nqulnd to kill a tank or .n APe. A cluster of .... 11. unguided bomblttl or lUbmunitlo .. would improw the probability of hit. 
pmlcularly If the patt.n __ tailored In a long. narrow fIIblon. tfoMwr. the vulnerable •• of 

whIcI .. to • amall.ubmunltlon II relatively ...... " .nd if thllUbmunition Is I ...... In lize so IS to 
insure a kill when given I hit. the prDblbility of • hit would.,... In short. this tIrgIt may points 
towerd • requirtmtnt for a tarmlnal homing WIlpon of sufficient .ize to Insure I high problbility of 
kill when • hit I. achieved. 

CU, Anothtr impottlnt fact ."....' .. from the above "1hIt a column of vehiclelln regJII*rtI1 It"""". which Is movlnglnY slgniflcent distance. I. on the road for • colllidirabit .aneth of time. 

However. ta'lll rncMmInt ratas.,. "letlvtly high .nd I ... tIt'gIt IocItIon.rara could ,...h If there 
Is slgni'ant dIIay In final _poN guldlncl c:ammandI,nd wupons 1m!*\. 
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lU' 0II1Iwy AIJtIJtnI:y. BaIId on thI.bove tIrgIt 1IrIyt. delivery sylhml that Cln rlf_ the, 

IUbmunitlonlln • 11.,..- Plmm .... dnll'IbIt. Boolt/glide .... leIn, aul. mllllin .nd _Ike RPVI Cln 
fty Ibovt the tlrget .myslnd rel_ thilUbmunitlonllt pndettrmIned Intwwl .. Figure F-8. 
R ...... of .. munitions directly abo". the Intended tIrgItI hli two lllljor edVInt.gn - the .-c:h 
... II minimized .nd th'lCqulsitlon ,.nge requlrwnenulrl deerllled, By minimizing the _ell 'rII, 
the probIbility of 'IIIrgIt acquisition II IncrIIIed, the prablbillty of ecqulrlng fli. tlrgtU II decrlllld, 

end the probability of multiple hltllgllnst • lingle "hot" tIIgIt II dtcreued. The deera ... lCXlulll. 
tlon range requirement leedl to • IImpl«, light«, .nd lower COlt IUblnl..... A 1II1II.1e mllllit with • 
nMr verticil tr.Jectary II constrllned to dl ....... ItllUbmunltfonlln • rldlll pltWn (Figure F·7,; 

thll rldl.1 pItt«n 11.lPICIIlly dl .... ntIgIOUi when .lIrge rumber of tIrgItI (10 to 20' ,relttacked 
IImultinlOUlly. 

(U, The dlflwwy ICCII'ICln of TOSMI by Nonnucla, LANCE (NNL" au" mi. In, Ilrike RPVI, 
booItIgildl .. Ieln.nd guided bl!1I11t1c mlllil"""lUmrnll'lzed In Table F·IV. Thedtllwwy accuracy 
IItlrnltlllnd ... that when • I .. number of 1Ubrn1 .. 1l11rt dellvtred by , _11I1tIc mI .. I., .1Ig

nlflClnt friction of the IUbml"'n will fill outllde the ICIUICY envtlopes IttIlnIbI. by booIt/tuldt 
.. leIn and aul •• .ulli howlVII', the dell.., ICICUI'ICY of belllltIc systeml'" compnble to the 
other syItJmI when , .... 1 number (" to 8' of IUbrnunltionlll delivered. When delMrIIll' II .... 
number of lUbmunitlonl, the boOIC/glldl vthlele hn both .n ICUICY .nd • peytoed edwntlgl over 
IIIHlltle syltlmS; it .110 hll' PlYIoId advIntIgI over aul. ml .. ln.nd Itrlke RPVL "-

~ Qt .... AIt ........ 1be COItI of, TGSM delivered to the tlrget IrII by IIvtrtI dIIlwry 
vehicle .lternatlvel.,e IItImlted In Table F·V. Thl "tIrgIt.,.." Wli defined'l bellll within 100 m 
of • tll'IIt. The .. bmunltions delivered to thll tpICIfled tIrgIt .,a Cln be .aumed to hive eqUlI 
efMtlVInIIL The mululndlclte that • TOSY dlIIVII'Id to the til'll! IrII with NNL 1IIIgnlflclntly 
mora expensive ($43KJ thin the other alhi-nItIvtI CSI to ,'81(,. Delivery of TGSM, by I •• 
boolt/glldl whlel ... ppeen to be thelOWllt colt .lternltl". ($81CJ. 

(Ut The coltS of expended equipment Plr tlrget killed •• ntlmttld In TIbII.F.VI. Agaln,l ... 
booIt/glldl whlcl .. Ippur 10 be the molt co.-efflctlwlltlrnltlvt. Crul. ml ..... end beilistic ml ... l .. 

appear to hive equeI effect ..... but •• 'pproxlrnltlly &0 percent more costly thin l1l1I booIt/.,idI 
vthlel.. Thllatlrnated .nnual ptICItlme ownership COltS of thelttlCk syItImI conCIptS, Including 
delivery vehicle co ... penonnel COItS.nd logistics r.qul,..,..,u, era pmented In Table F·VII. Forca 
capeble of klllllll Ipproxlllllhly 10,000 tII'gItI WIIrt llIUIIIId. Although the ectual caPlbllitln of the 
foraIm.y not be eccurauly IItlmeted, the forces ~nted Ihould hln .pproxl .... ly ..... capa· 

bllitl .. ; the relative COItIIhouId therefore be rlllOl'llbly 1GCUrItI. The coltS of rnelm.lnlng strike 

RPVI .ppee, to be IIgnlflcently higher thin tho. of the ott. aIternItIvtL Apln, .... booItIglldl 
Vlhleln Ippeer to be the I .. COItIy of thlllt«netlvtL 

(U, ......... Ity. ThI .. rvlVlbIIIty of IUbIonIc boolt/glidt _pons vI,,",1 ballistic ml"ln hit 
ban Ihown by the Army to IIIl'IIItlvely poor. However, the _pon's aurvlVlb1l1ty can III enhInced 
by: flying above AM rlflll tvtn In the tennlnel ..... , UII of rnuhlplelaunchll to IltUrltl SAM 
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defenses end employing IN""'_ ( •• , 31). It CM be shown In flet that the multlpt ... unches 

(15 wupons/ulvo) 8 km apogee,and 31 IN""'_, force survivability can be a. high a. 80 percent. 

CU) Munitions EffIClL There appearl to be no question of the need for bitter munition. capable 
of effectively crippling multiple armored targets. Thi. dri_ the IOlution toward lOme form of "smart" 

01' tenninllly..,ided lUbmunition which can be v«y IXpensive compared to conventloMl bombIets 
C-S6K per submunltion). Pn th. other hind, the SADAAM (Se".and Destroy Armor. system, 

employing I ICIMlng senIOr and lilt forging fflllllM'll (SFF) concept, claims to be a much ct._per 
Ipproedlalthough its ,..1 operationll effectlvenas may be degraded by a combination of ~und 

contflst Ind fuzing problems. T .... are needed. All th .... Servic:eI .... investigating TGSM technologl .. 
Ind hwdwa,.. Seekenlnclude IR,lIII'n-WIveectlvel.VI and radiometric homing. The combined 
level of effort i. around $2M 'n FY77 and slightly more in FY78 and FY78. If cost. can be held down, 

and effectiveness demonllrltld, the whol • .,.. of TGSM for both air· and uface-dll'vtr'Id munitions 
IppIIfI to offer h/th PlVOff In tltms of number of t8IgetI destroyed or Immobilized. For thl. ,amn, 
the S. .... lhould enter Into. cooperative effort and funding should be su_ntially inc:reued by In 
ordar of "..,ltucle with emphnls on COlt reductions. 

SUMMARY 

CU) In summary, a better surfea-to-surface Interdiction _pon i • .-ded a. an option to air 

..... 8oostIgI1de w.pons with terminellV1I"1ded lUbmunitlons can be an attractive Ippruch and 
should be pursued by the Army. Maximum Idven .... lhould be tlken of the Air Force G8U·1& 
developm.nt. 

CUt Both air· and IUrflCl-Cl.llnred weapons lack I high kill.,... Clpebility. A new one-on-many 
munition Is needed. The potential of termlnelJy1lUided tubmunitions Is such that a .Ignlflcant 
Incr .... In A.O IICpendltura II warrented. Cooperative Service efforts would _It program direction, 

foster In exchange of Ideu. and .void unnecnsary duplication. 

F·II 
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APPEND'XG 

.' WARNING AND .r;3 

ntE WARNING ISlUE • 

1he N ...... at ... PraIII_ 

~ 'The u.s.1nd NATO PIII"'re fOl ........ of Europe Is bIIId on .... 1V1ir.bility of at Ie. 
48 hours' wunlng of • Warsaw PICt attack. The 1Irna WImInga UIad he.. II intended to delcrlbl 
that collection of avldlnce which would be .. ffldent to ...... the 14 nations of the om.. 
PI,""",, Committaa ht In attack "lmmlMnt. A few .xampt. of w.ys In which this dIpendence 

on _mine is l'nIftifest .... : ,,-1. NATO land forca art not In their GenenII o.r.n. Plin COOP) PGlJtiGns. TIlt 
1Ime requirtd to bring them on tina In thna netIon and 

lIIIIority of U.s. An,.,., European fOl'lllltlans have not ..... iaued 
thIIr _Ie .0Id of 11M1U1111Ion Ind must trIVII COMidaraIIIe diItaras 
to •• 1mIted ,.,....., of IIIUNInhion 1torIgI_ to gat It. 

NATO W. .......... are.ImoIt •• physiaIly...,.,.ud from their 
peace hudquartars .ocations bv _rat .. of IciIometlrl. T ..... ition 
to ... poI1Urt wauld .... lrt.I.,lftcant IIIIMIIIInt of ..,... ... 
and mawill; and prOCldurw In the new location wfU not be MI. 
pt'ICticed. 

For each NATO headquarters the Wlltl ... lntllligenca flow Is envislonld 
to be hInchcI bv an ...... lIg111C11 staff which wauId be ...,...,tad et 
AIIn dacleration. 'The procedures for proriding Infarmatlon to 11111 
staff and their mnhodI of handing thtt data wilt not have ..... pracdc:edo 

. till" .f their Prasant trends conti .... Scwift ......... CDU~ witlt their ..... rnadImizao 
tlon efforts .... b It Increaalngly clfflcult to cIiIti,..1sh betwIan poItUrine far exen:t .... postUring 

for Ittack. thus rteb:fng the ... ranee of oManing 4' hours' WInIfng. ........ t Soviet pet ........ .... 

• ipment stationing, FTX pract ..... CPX modII.lnd troop rotation capabilities an be cambined 
to make In attack out of.xercIse poatu .... contingancy which NATO must not I .... u .... J8d. 

Exllllpies of Soviet Pl'lCtIcas which art ........ tltlw Inc:Iuda: 

G1 

-
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Salble 1nnUII ...... roudllll, tIk. plain ean:iII_ ... tile 
bardlr ..... 

Tempcnry Nltricted _ ... routIMIy IItIbllthId In .. whlcll could 
obIcu ... the movement of __ within &It Germeny. 

Lqa lUmbers of ...... nd long-rlnfll '" __ ........ y~ .• 
In txtrImIIy pnwacMive formItiona. A. ... ampIe, ...... ott. 
prOIICUt8 llmullted IIUnCh operI1iGnllgliftit Welt Germ .. 10CItI0M 
IVIn ttvough .imul", AIM firi,. befare .... 1 .. off. 

Front ... nd ...... CIOfnMMd pOll .xen: ....... ...,1erIy combined 
with forwIrd ..... FTX lCtivhJtl. 

IIICreIII,," repId Clpebillty to .irfift 100,000 new forat· Into die 
ton.d ... hII bien ......... 

1hI U.s' end NATO CIMOt.rrant to permit 1ht prcwaCItiwe PI':-- to con ...... 
.... ulllChl.llngtd. In eddition to the clNet mIIhIry ............. , ...... IIlICJUllIy ItnpOIUnt III ... 

110 NATO lOIidlrity'" rIIGhIe. A .... ficlntcorwenu II IIrt11dy dMlGPI,.In ... U.s. end Euraptln 
public domeI .. ttl ..... unrtInforClld Iu.ck out of ......... 1 cncIbIa ....... Md 1hat NATO • 
not pcIItUNd 110 respond. If pennltttld 110 wow- r.w, this .......... CILIII""1rOIian 
of poIltIcII will within and IIIIOnII NATOcauntrlw. Further, If NATOcantilMlll to"'" no,...... 
to this shultlon. the Sovitts CIn ,..,.....y _me • true ... of witl end CIPIbIUIY. 

De S ......... of. New .... .., .... 

~ The u.s. thoukI~ • eoncIPl of InIfIIUwr end poItUrint for 1he purpaIII 01 elite". .. 
In respor!llllo intliliglnce In IddIdon to ... txIs1fnI objtcdw of moblll_on In ... lICtIan to .. 

JS 3.3(1))( 5") 
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II'Itidpeted miliWy 1ttICk. The bIIic obIIaiVl II to prow" NATO IIId member nltions thI iNtitu

lionel "Uty to llin I c:ommon CUrNnt PIfOIPtion of IVIfttIIIId to ICt In ,..acne 10 1hoIe events 

It IfteIa of _ion WIll below IituitianllnvoMnt I*aivtcI rllIcI of ImmlMnt It\ICk. this stimulus 

. II'Id,...... pracea nut .. .....:t.d in alch • WIV • to kMIr the mlllhold of connon lCtIon. 

n. ..-m prOClCUI1I ..... the poIIticII penaltill of • f .... 11_ 10...,.,. mit it greetly nICIuces 

the probability of .,~~ .• ~ .. 1ignaI tmInt mrough. 

ill! The Soviltllllld to oa.w that the All. lie PlYi,. .u.ntionand hive die capMillty Ind 

will to respond. The Allied command .... controiltrUCtUrl rIIIdI to be .wlld more nearly In its 

crls./wudme paetln both to dlllrllld to be ........ for I eurprise ItUCIc. Thl, lelnd of behavior 

on the PII1 of NATO will gI.1t Cl'ldlbliity to its ci1i..vy and comrillu. to. men c:ohnnt 
w....-n political resolve. 

L EsMntilllO thil concept 111he mans to brine U.s. in1lll .... to bear on the NATO 
dIchion praIIIIL ThIfIn .... thNe ...... of thrUst to the intlll ......... : 

At one lind of the IntilligllnCe .... 1,. IPICIt'Um II the ItrItIgIc warning i ... 
To toM the problem. the U.s. neIdI to dMlop new mec:h.MiImIlftd procedu .... 
br providing the ..... nlln1l it an procla from its braid im.lllgance ICaSI 

into 11'1 AlII_dldlion prDCIII. n.. __ 11 an be ..... 10 • to 
obIaI,. .... itl. i ... and methodI. The U.s.·NATO .,.,.....1I1houId be 
..... ted by ...... bit ...... Md multll_ .. ~.with NATO· 
mambln. n.. bil ... 11 end multi .................... willalpport more 
c:omprehenIiWl inlllli..- ....... thin thole with NATO.nd will 
contrlbu. to the credibility of the NATO prDCIII • 

.I 3. At the o1her .... d of thllntllUgIInCe spectrum il the alpport of combet 
, fon:Is. NATO and memblr nation r.cdonI to Pact ICtivltils must,.... 

from the ItrIMgic palitlcllllvll down to npId IIId low echelon milltlry 
,........ To _pport the I..,. new 1IIIchan1lml .. nIIdId til obtain 
II'Id full c:umnt int.II ..... ~.lI'Id .. rveilllflCl d_ in I 
form which CIn be used • die bells far immecla18 rRCtIon by NATO 
military CDIMIIndI. 

~ Or..,IZltional ch ...... must be midi to c:m1e al'lSPDRlift NATO military COIMIIftd 
1trUCIUre. The U.s. should Idw~ thI_gnrnenl of • IUndIng farct of lind and offenIiWIlir 
forces to NATO In PNCttime. There .......... In 1hI Air .,....Iftd 1WMfi,. ,., .. fore.. 

lS 3.3(b)(S) 
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This would ~ • per ...... t GpIIIIIonil strucaI .. wtth which to mlMU'ltr IIId mpond IIId CIU. 

a shift in lttIrdion and ICtivlda of the NATO commandI bv lidding. pucetin'II apntiGnll mission. 

QICh I COfIIInInd structu .. WDUld become • COIn .... t AlCipiint of current intitligtnCllnd would 
hive. conmuctiveilnPlCt on lilt proceu of providing InMlliglncl to NATO. 

/. In Iddition to IChiIvlng an operltiONII NATO comlftlfld and contrcJt poatU .. , .... ... 

needed to provide for 1helUl'Vivlbility of tNt pattUre. The ItI1ic .. heldqulrtlrl ......... being 
implemen1ed ~ NATO should be continued, the lind mobile Pft9'IIIl should be expeditlld II1d 
Itrengthened to irae. the dispersll of comrnInd centen. and multiple airborne command poItI 

IhouId be ..,Ired. 

11Ie 1 ... __ of ComInInd IIId CoIdIaI 

~ Commend and Control ....... a • function of prj .... ,., Impon.a to deterring or defeetlng 

• WIrIIW Pact -.:Ie. The major elements of NATO and U.s. llra1Igy, our MfIPOI'I Met defensive 
postUre in Eur., pelClt htlVY dIperIdIfta on the IbIlity to retlin control of foras It .. , echelons. 
HowMr, our ..-nt COfIImInd IIId control panure In Europe II dangtrausly dlflcitnt. Command 
and control is ct-v In important PIrt of our padUre in Europe, but 1M overriding urgancy of 

IddreaIng the.,.. cleriva from 11..- au""l", ct.fIciencI.. ImpnJV8m.ntI will provicM • ~ 

llllltiplying fIctAIr of criticll dlmanslon. L The rltionale for judging tNt Commend Iftd ComroI is of prj...., Imporunce Includes 
lilt following pain ... : 

/,. The W.-nlng i .... .",.,.. a critic:ll. The .. lied ,billty to develop • common 
plt'Ception of the threat to Western Europe Ind ICt in c:onc:ert, in time, il 
Important for diltMlentI _should dlltMr .... f.II.ln ilf..,.. tint IIIJICt of 
reid,... for conflict. The U.s. end NATO ..-:edme pGItLI .. II baed on 
receiving It IuIt 48 hours of werning of W.,.., PKt attICk. In p81Cetime 
our foraI, .. not ltIdoned property to milt IttICk .nd must move to hlr 
..,.,.. defense positions. U.s. lind foren hlve1he IIddidonll burden of 
obrlini .. 1heIr ImmUIIItion. which is not carried with the uniu In pucltime. 
The peaceli .... heIdquIIUn of NATO commends ... In soft Ind vuIMl"" 
locatiON and not paI1Urtd 10 operltlt forces. To become opIf'ItionIIln 
their ...-time heIdquIrten they ,..,.. UIIIIIly mcwt ..... lint of kilometers 
and into corwentionIUy hInIened flcilitla. 

JS 3.3(b)( 5) 
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Independent of the nuclur I'IqUlrwnent. the lilies MId .. effectI", c;l 
system to ."...,. flexlbl .... of th. fon:Is. Of putleul. ImportInce 
Is thelllld 10 Identify .nd respond to tM main thrusts of Iu.ck to 
-.re1hlt tM ........,. ratiaI.,. not Cltllti'optlic. 

At tile comblt level tM Importlra of commend .nd control Is 
nultipilld by thl COfICIP1I end waepons _ .. now developing. 
To eMIl with the unbll.rad force rltlOl ..... _tIIlze on our 
IdvIllCld technologies. _ .. turning to _ponry with inc"'" 
r ... end ICaIrlCY which requires ex1InIf", tIIgIt ecqulsition 
ClPlblllties end I repid respcne betwIIn -an ecqulsltion Ind 
force IPPIlc:ltlon. SbncI-off dellvIry. termlnll homing syste ... . 
.. d pncIsion-gu1dld munitions IN .Xllllplis of MIPOfI chi ... • 
Istles r.quiring • repld comllllnd end control syI1Im. The .blllty 
to place I wupon with &O-foot 1CaI*y is not v.y useful If one 
his no .., of detecting end locadng tIrgIts with 1hIt ICCUrlCY. 
In ..... 1 ... Improvements In In1Itlliglnce and Information hlnellng 
sys1lms provide new opportunities to (GUpie ICaIrltl end timely 
IIRsor dati to 1M fire control loop. 1hI (GUpiing of te.. new 
_epoN lAd new tIrgIt ecqullitlon systems Is of critlCIIlmporunce 
to comblt .ffectI ....... 

The modem wetpOnI of the .Ir fOICII and armiu overlap In ..... In typl. 
end In time of .pplicltlon. The reconnliluncl systems of the .Ir fOICII. 
armies. thIItrIlys1ImS, .nd nitlOAlI·11VII systltmllIso overlap. Thli 
"in ....... bettl.field'· dImIndI ~ Informlt!on ...... 
IfId _pons m.. ..... nt. 1M commend end control procecktres for 
IChlevlng this must be developed. In Europe .. problems .... III 
midi men compIicItId bIcIuII they CfOII nltiOftlllines .. will. 

Pamn A_.ment 

JIll' Q.ar warning postUre is not credible. The U.s. his the potInti.110 dIMIop I com .......... 
peraption of Sewilt ICtivltlll but doll not hive the mechlnism for tl'lNferrlng tNt pln:eptIon with 

the credibility nICIIIIrY to pi ...... Its lilies to act In • timely fllhion. 

'" The survlv.bllity of the existing command end control structure II dMgarousIy deftcient. 
In it there .... too few nodes in the system. they .,. too soft, .nd they .,. vulnlrlbl.lO .Iectronic 

countInIIIllUl'a. For dImonstrltlon pur ..... T.bIe 6-1 lists 22 flCilltie which, If destroyed. 

would .riCMIy impllr our IbIlity to control theater forces. It is likely 1hIt they could be Illminetld 
conventlonilly but moat certllnly with nud •• _ ....... 

'" ThllnteiliganCi end Inform.tion hIndIlng procIIIlUrraunding .... U.s.1FIcI IIIIId commend 
structu ... in Europe is frlCtionatld.nd compertmented. ProvIsion of inttlliglnce to NATOcommends 
Is • llltionel responsilillty .nd is donI ..... tely by eech l1I1ion. Within the U.S .. there II • free. 

tIonIliZl1ion of Intelligence. rlCOMliluncl, 1UfYli1l1ftCl. and ellctronic Wlrfl,.. Allied Hlldquerters 

.,. not opIfltlonllly postUNd in pelCltlme to receive. hindi •• and dlstrlbu18 nationll procb:ts. end 
their .IiUty to mobilize quiclcly to do 10 illU$plCt. 

G-& .r 
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" We .... developing, number of bIttteflIId syItImI which 11m to product • .,. voIu .... of 
information. The concepts and equipment to cope wi1h 1h1l information .... Ion .. not defined • 

.",- The NATO c:ommunic:atlonl ponure Is I~ It both dle 111'1_ IIId the tlCtiCII 

levels. AIthou .. the NATO In ........ Communic.tlonl SVstlm CNICS) II bill'll Irnprowd with 

heavy investments, thne 1CII0fII do not ,ffect the t8CticllIMi. At the tlCllCII level, our systImI 

are ir1c:ornI*IbIe and not Inwoper.bIe. LKk of cryptogrlphlc IICIIrity at III ...... is • -'out 
defiCiency. 

,. The interservic:e .nd intlrnl1fonal prcadIans for exchanging tKdaII information and mixing 
MIllION dynamicllly between...m.1nd MdonI .. not _I dlNllcl*l and ... demaln.1lIy 
inl*qult .. 

COnd ..... andRtco .............. 

~ Any I1rItIgy for countartng. W_ PIct ItUCk In Europe must dtaI with till werning 

problem. One of thI molt critical fICtOrI-.ociaad with being militarily prepertd for Rich 1ft 

attack is the ti ... rwquired to P1111U,. for crt .. or _. To .... 1h1l ... requlns. combination 
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,,,,proved Intelligllnce. Improved NATO _!ltv to respond to In1ll1 ..... end lit inprovld ...-ci'" 
pastUre which reducIt the "mabiIlZltlon" time. 

lIIfiI;tI Of equll ImportillCt Is dIM,. ... rvwlble Eurapun Commend end Control systIm. 

~tiplt hlrdenId end mobIe he ........ re needed nI. Ndundlnt oommunlcl1iOlllsyl1lm .. 
,..,ired which will wl1IIstancI dI1Irmlnld conventional or nucIeIr IttICk. 

/ At ttNt comblt ...... IUCaIIfuI.ppllcItion of our new WIapcInI and concepII dImIndIl 
fllpld dOli,. of the loop bItwIIIt tI\1It ICqUlsltion II1d farce/wupon control. The ItIndoff and 
p*lsian WIlPON being dMlaped, which could prov~ the ....... nHdId to counter WInIw Pact 
tGrCIH'Itio Idvlntlgll. will not beef*tlve wi1haut theMi11ty to tIrgIt them. The I .. number of 

blldefield Informidon IYI1ImI bel,. developed will not be effeed. If the UII,. ~ .... no 
WlV of copi,. with this.pIoIlon In Information or using the .... ·I1 ... InfonnItIon to control the 
precisian munitionl. ~ doctrine. pracedufll.IIld ....... 1ORII equipment ere n .... which 

will bring 1hI information IYItItnIIIld weepDai control function 10gIIher wlwhln the..". ICrOII 

.. Ice IIn •• 1nd -. 11ItI0I'III lines In NATO. 

, Some specifIC ..:lIons which the DoD should .. ere recommended. It Is recagnlad thet 

thIy .re In no .,., IfIlXhMatiw or even comprehenllve lilt of ICtIonI,IIWIIIUCh • the talk farce 

did not Ittempt to treat tt.. ...... co ....... V. They n. howIvw.lmpGrUnt InitiltivII ..... 

now which can contrlbut8to thll ..... lOIution. 

DoD should fllce thelnl1iative 10 develop lit Improved tlCtlCII commnt 
_ control sysUIm. 

In ........ experImentII combined lir forcHrmy f*:ticII aperdOl'll cem.n 
should bllltlblilhed Immedla1IIyin.E ...... _ in the U.s. The ........ 
of 1NM experImentII or pilal centIrIll to begin noW to develop. by pnctIa. 
field opentIOI'III PIftpIC1ivII in II,..-aund pnadufll for informetion 
exchInge end WIIPOIIIlllocItIon IIld aaignnIInt. Tbe coml,. IICplosion 
of bmIIfiIId Information nlldlilt operatIonil tilt ou1IIt for IVIIUItion 
and eclaIion. 

601 
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AIR AnACK OF ARMOR FROM LOW At nTUDEe 

(U) 'The -PPlNnt Air Fora pip for tKtIcII_ir opII'IIionalglinst enemy .....,.In c.ntr .. 
Europe involvesM _III. of strike IIId -..ppart _In:r.tt ,.miniant of strik .. in huvily defended 

- of North Vietnam. "TI1ouF this eoncIPI"-'llllUrilly flam ex ....... pined in our I_tilt 
comblt. one must quMion whether IUCh bctiCI would .Ieve .... dill ... multi In _ Europnn 

high-intlnlity ... In Soutt..t Ali_ opIIItions. the I ............ " of ECM. dIfIntI supplWllon. 
air superiority. Md strike llrerlft, with 1heir complex intlmlllionshlPl. took many houn. sometimes 
ct.ys. to put togIt". This type of ~ to countlr .-mor opIIItions would CllUinly poee_ 
severe constreint on the numblr of strike IOI1fa thIt could be flown _ring critia! short periods 

IUCh • the time when enemy brnkthrough farces .. forming. 

(0) In the pest. TICAIr reaporwive ... In m.cklng *lleII tII'gItI (not In c:ontICt with friendly 

furcal his bien limited br Inbllll ... lIlherinlio inMrprttltion. Md WIlling. Considerable effort 

Md fu~ .... baing expended ~ 10 thlt this prOClll will be -=cornplilhed much mON quicklv 

Md efficlentlv by the 19801. Given .. CCIII ft 1hoIe enduvcn, thellmltl,. t.ctDr in TecAlr 
responsivene. will ...... V be the forlNtion of strike operltlona. If thet 111IICIIIIIrY. then many of 
the gIIns brought lbaut br PELSS and MIOcIIIIH equipment, SOT AS. Md propoeed joint tMgIting 
centers will be neptId. 

CU) The USAF _JIprOICh to ~ -.nor openttions _Its origins In _ .... lthy respect for WIr1Iw 

PIct mobile 1orw.-d ... ...--.. Thus. the prlrnwv Mti-Irmor svikl aircr.tt would be hetvily 
,.inforced with ECM end defense IUppflaion _Ircr.tt which IN to ICtlvely .. ~ ....... Two 

studi ............ to the De ... Science BaIrd, however, ...... tNt the hct forMrd mobile 
de'ense c.pebility II II,. • ...,.,..V _1dId In .ttemptlng to dell with lIrcraft flying It utmnely 

low .. tiwelt (100 - 300 ft. AGL,. 

-lUI Same but not III aI tilt INtIrIII ..,-..In .................. 111 .... eau .... ,.",.. NPQrt. TIle ..... II 
iIIcIudid ..... of .... eddItlonlllnfol-._ II prcMdIa,...,. •• M tffIcIcy of law eltl1 .... 11rib ..... . 
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cut Smilar ..... ,ts hive bien .,...... for years IIId contribu1ld to the _mption that low 

and fist -=tics would be IUCli:IIIfuI in North VietnIrn. n.r.. howMr. IIl'C111ft .... forad to fly 

WII.-known penllrltion rou1ll (for IIIItlllldon purpoNI) .l'IIt static .-. ... which _ntWly 

knew thelllOflWtt when IttICk IOftlesltft the home *field. Not .arprillngly,1UCh rIidI.affwld 

extremely "i~ Ittrition rltll, prl"";ly to ........... Ind IU1DmItic WIlPON fin., 

(U, RDA's prtunt.aion on PIct mobile ., .,.. ... tlken from work PIIformed for 111. 
Net Technicll ~ Office. Indk:a1IIthat fOl'Mld ~ .. dIgrIdId lIVeftIy (camPlt'ld 
to the static situation' when they .. foICId to move in .apport of .n .... 0IIId 1tUCk. This 
dttrldltlon Incn __ the lttICking force mCMI fat.-. "10 the 'Iet that the number of defInMI 

did IN npcllltianing 1111'1 incrllli", func1ton of the 1ttIck. forwIrcI..-cL AdcItlon.lly. the 
I18C8IIlty to qulclcly deploy • gun or millill .,.... ayItIm which II on the mon would ofIIn ",,'t 

In relltively hl~ IftIIIdng .ntI. due 10 IocII tem/n or foil.... Thau. 'Pict foraa wauld .. exPM*d 
to IttIch Idditionll tnny or front .,r .... units 10 IttICk echelons in an attImPt to mit .... the 

.bow probl ..... the trtndIlhown in 1111 RDA anIiysia Instill vilid. 

(U, AI. of the lbon IUtIIIIt that 'ow-IIVII tICtIcI be ,...1Iu .... In th. can_t of a European 
.... 10. Britilh and WIlt Glrlllln .Ir tor. vain In lAd pllI'I to u.Iow-IMI, IUtQnOmOUS *lies. 
l'My .. tamili. with the tIrr.ln (since thIy he. they will be fighting on 1hIir own territoryt thu. 
lIimin.ting most of the nnigdlon problema. They J'tCOIII'Iize 1hIt communic:atiol'll with ... ground 
ton. would be poor II bllt.limlti", the .... to which true dose IIr .apport could be lmpIoyed. 

Of course. 001 could ... that our NATO .1Ii. have not had tht a.n.tit of Ii~ y .... of ~t 

com_ lir o .. mIona. On the 0'" hand, it could be Mid 1hIt their pllnnlng pt'OCIIIl. not en
a.mberad by such an ex,.rieta. 

(U, In IddraIing the Iow-Ievel attICk probIwn two flCton an c:ansl.nd twre: first. would 
such an .pproech Imprave our forces' rite of kill of .mored vthidea; and ucond, an ~ 
".,nitions lVaillble to perform such • tIIk. 

fORCE CAPABIUn 

~ The 1882 USAF progt'Im deployments to Europe .n aach 1hIt the In-place fofCIII more 
INn double Glring 1111 first ttl,.. WMkI aflIr M-Day (the first dey of I U.s. mobIllzltlon'. 'n this 
analysis. howMr, _ an c:oncernId wittl lltercltiol'll1Nt arise with ..... .., Ihort werning dIM 

lV.il.ble to NATO forcta (e.g.. 2 or 3 days). Thn ... "'1111 .... It II dClubdul thIt 1M beginning 
of • WII' would ... meny more than the in-lit.,. ain:rIft on hand. A good _mption IIthllt'" 
72 A-10'1 PfC9lmmid for plfmlflent natlonl", In Europe would COI'IItItU. the primary (and 
per. only) dldlClUid IntHrmor Iircraft In thI .... y ~ of • OIntr" Europe", wer. 
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The commhInInt ..... of Sowfet whicIeIls OIIIIIidIIlbly ..... _1M ..... Ity of ,s ,.3(b)( ,;) 

CCImIIOV tqItIlllcr_d If efftcdw mInInI UICda .. uad. ......... miMI .. not.1OII 
......... _ .. *Y viii .. on bird IUI'fad rOIdI .... rnw..uy .. ,........ TICIiCI nut 
be dIftIoPId to cut,.... ... mlnl.lUnunding_ to .,r.ctMIy blcldog ...... flaw. 'The 

DDRM Ihould ... ,. that 1ft .... 1vIrIbIe ICIttlllIIII mine Is dlvelaped ... pracured. 'The USAF 

IIhouId dIMIap IICtICI for hi efficIInt Ute. 

"""'" 1be pri"*Y cri1icIIIn of ........ tlCtia ... wlnerIbIIlty 10 ground fire, 
.... .,.. AM. 11w ,..10hlablln ..... . 

lS 3.3(b)( 5) 
IlUNilic. FOR LOII-LEVEL AnACIC 

(U) Prwious cIiIaIIIion hIIl ........ 1hIt I .............. viRI., tram 1ft ~ 
auncIpaInt. .... 1 ......... IIICh. vthlde canways. Thellnllh of CIOIWO'I ..... to 

mititlN~"""''' to 1M companIfttofcW.., enon ...... nnft ground 
trICk (normllly tanMI nngaMOft'. Ddecdon enan C ...... dcuIIr tD tM IirCaft fl __ 1n 

the wound ..... ' .. .....,.uy Il'IIIIt for ¥iIuII dII .......... piIacI CIn line up wiIh .11 ........ 

rru:h • they Ii .. up with. ru....,. 



lUI Wupon pattern control is very irnportMt for dilparwr........ 8ombIe1I must ....... t'IId 

10 ..... thIt _peltem 111 ..... "'.10 thIt dIIlvwy InIccuncIII C .......... SINII) do not 
bIcomI. probItm. An HoptInum" ..... IiZl for .ItYOnd tIrgIt ( ..... _ CDIWGY In FI .... H-3) 

InIY .. tIIIly computed .... yticIIIy, but 1111 tlrgltllhat ..... In combat V8IY CDNicIInbIy In •• 
M "optimum" Plttem far one styIlad tIfget mlV WIll ... very poai' tffKtI .......... 1n01hIr 
of. differlnt IiZl. For ... is r8IIOn the pilot IhouId have some IIIIlity 10 tIiIor 1ha Pl*m 10 1he 
situation It IIIInd. 

CUt If the eli...,., concept amploytd it 0l'Il involving muItI ..... n_palld_ ...... than the 
aircraft intamlomttll'prcMda Iongitudinil dispersion lUtDI'MtIcIIIy. LatwaI dllPIft.lon may" 
accomplished bV tither propelling bambi .. fforn CIPIive ........ or, _ whit the Rocbye. Illy"" 

on .adynlmlc cIspanII.tw IUlChlng1ha cllPI_r Itillf. 

cut Exlstlnglfttioermor bambi ... my on the ..... c:IIIrgI concept to ..... .,. ... rmor. The 
boMbtat must hit thewmar in IUCh a way that the thIIpId chqIJ-t ... b ••• vulnerable COIIIPOf18f't 
of thltarglt. ThllUrn of thI ... of llllUCh wi ........ oomporwnll .... from • pWticuIwllpaCt 

....... tM'mecI the wl"".bI •• ,.. of the 1JrIIt. For thll type of -.pan thI vulnerable ... 11 limited 
10. Iftd ..... lIly much smaller IMP .................. of the 1JrIIt. 

CUt Alluming prapar bamblet diIptnII can ...... Itved, thn ... two lIIIIhodi of Improwl ..... 
Jdll potIntial of eM ...... weaporII: n:r..1ht number of bombIeCI daI"wad; or. ,,... the 1JrIIt 

" ......... abIt to .lingl. bomblat. E,r.cdvet_11 praportIoMI to till praIb:t of tIrgIt lUlnt"'" 
... and the rwmblr of bornbItII. CitnerIIly. achieving..., VIII ......... irnplill....., bornbIetI 
........ 1111 ... mbtl that can .. dIIivtrId. Thus, in ... 1 ... new......,., wapon. OM nut 

be"'n thet inc_ in bornbIlt lethality .. not COLIn ........ !Iv propanianI1IIIy .... Incre_ 
in IIze or bulJdntIL 

CUI .. Figure H-5 diIpIayI thI relltiOlllhip of the ... mbIr of bornbIets in the pattam til tIrgIt 

wlntrlblt ... for IIvtrII kill IMII _Nt the ItYlized c:anvoy tllIIt UIId In figure Ho3. It _ 
_ 1IIId that bambi ... MIt uniformly cIstrI ........ paa.m whca ItngIh and width .... 

1300 feet Ind about 200 feet rtapICtivIIy. 1111 -..mtd 5miI delivery tccUrICY 1rInII .... to. 
dIfllCtion .rror probIbIe (DEP - • ontodItnIRIionII anaIotIv to CEP) of 10.... It. wldar pMtIm land 
more bomblttl' would be required to IChIM the txptCtld kHlllhown If 1ht deI'*Y IMOGUraciel 
... II",lftcIntIy ...... 
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JS 3.3(b)( 8) 
,UI ~ F91re H·i shows. III tllrIIsys1Ims Ire thtoretIc:IIly quite tffIctIve 1111,.. the convay 
...... None ...... dllrly superior ginn IdIquati PI1tem control. bonIbIet II1II1 ... MId lin:raft 

compatibility. ~ntiel .. ~t In.1I of these .... howIver. Tilt draps should be .... 

for the til ... SV*ma and further ~ wlnlnbility studIIs run to be .... ,.. of the bomblet Ie., .. ity. 
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