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EXECUTIVE SUMMARY
Armed with the most modern weapons and significantly

. increased in size, Warsaw Pact forces presently pose an
~Lanprecedented peacetime threat to the viability of the U.8.

‘VArmy as a deterrent to political and/or military aggression

in Central Europe. Challenged by this formidable Pact
threat, the U.S. Army is responding with a comprehensive
program to develop its capabilities to counter any Soviet
thrust into Europe. This program includes extensive postu-
lation of more effective tactical doctrine as explained in

the "How to Fight Manuals,” a new family of armored fighting

“vehicles, and continuing efforts to improve command and con-

trol as well as combat service support. In addition to
making improvements in doctrine, equipment, and leadership,
the Army must also respond to the Warsaw Pact threat by
optimally organizing its units to exploit the potentialities

. of these new improvements. The organization of the current

tank battalion is essentially the same as tha’ which emerged
from World wWar II: five tanks per platoon, three platocons
per company, and three companies per battalion. The purpose
of thas Study is to analyse, in light of recent improvements,
the major combat elements of the Medium Tank Battalion and
determine its optimal organization to fight and win on the

modern mechanized battlefield.
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" This Study exsaines defensive operations of a tank

¥

_ -battalion fighting in a conventional, non-toxic environnent

tfn?;n Central Burope against a minimum warning attack by Pact
q§fjraorod formations. Alternative tank battalion organisa-

~'or motorized rifle regiment breakthrough attack. Each bat-

R ézgalion had six hours to prepare defensive positions. To

'?tost the differing organizations, the Study Group utilized

.

. war game simulation employing a computer-assisted manual

g; _ iwargame called BATTLE.

LR ‘Alternatives selected for testing included all combina-
tions of tank battalion organizations with 3, 4, or 5 tanks
Per platoon, 3 or 4 platoons per company, and 3 or 4 companies
per battalion with an aggregate strength not to exceed 54

" tanks. Bach alternative included an attached mechanized
_infantry company and an organic TOW company.

In addition to the organization of the tank battalion,

PR e WS

.. the Study identified four other key factors relevant to the
analysis: Soviet attacking force, intervisibility, terrain,
and rates of movement. By combining variations of these four

factors, the Study Group designed six defensive scenarios

B el T Lt A

which each slternative organiszation fought. From the battle
regulte, challenges to command and control, and tactiocal
g -lessons liearned, the Study sclected a best organization. The

final rank order was as follows:
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'» porward Observer and Forward Air Controller tanks eliminated.
Platoons organized with three tanks lacked sustainability

and flexibility, while platoons with five tanks were relatively

el et ome s b Pl

unresponsive and difficult to position. Companies with four
platoons overtaxed the company commanders' powers of command
and control. The three company battalion experienced serious

problems balancing its defense effectively against the tactics

e et P n ke DT

<of the Soviet breakthrough attack.

»
‘ c . Tanks platoons - Companies Total No. Tanks |
B ' S 4 54+ ;

1 3

%; Four tank platoons provided the optimum balance among
7 > .~ sustainability, responsiveness, and ease of poaitioning.
S SR

Three platoons in a company did not overtax the company

H
.% . commanders' powers of command and control. Four tank com- :
panies in the battalion made it viable in both an attached

and cross attached mode against either a tank or motorized

”

rifle attack. The fourth company clearly provided the bat-
‘talion commander exceptional flexibility particularly against

the most dangerous type Soviet thrust: the breakthrough

PRI

attack.

',F The tank and the TOW were exceptionally complementary
weapons aystems. BEmployed together correctly, they made a
deadly defensive team. The Medium Tank Battalion must have

an organic company of long range anti-tank pracision gquided

N missiles. iii




This Study reccemends that tha U.8. Army reorganize

~ %weo Or wore Nedium Tank Battalicas with four tanks in a .*
_'_}f_-,;gxatoon. thuc platoons in & company, four companies in a

‘u talion, nna a M m :Qg _Apyur lgng g #’?2{--"@7

TIRMTIET S MR R T g = s

wad o a

.
&

TR

e
wa

.
. i
Wt
)
oo
.
1
b
4
'
"
'
~¢
1
_»‘.“A.-MA._._L_.._“A_L‘H‘LL‘M 4,

N 3
4 . - t
\
.
- -t . .
. * * .
- = - - 3 1 2
.
* - o«
- 1] -
H <%
: « . 2N 2 i
§ ' . !
-
*
t -
¢
:
i
r3
) i
v ) .
.
—— -



Y

L ewp I

N R ]

Ciad o

S A

N

ABSTRACT FOR
A DYNAMIC ANALYSIS OF THE MEDIUM TANK BATTALION

An analysis of alternative organizations of the U.S.

"Army Medium Tank Battalion is conductad using the computer-

assisted manual war game BATTLE (Battalion Analyser and
Tactical Trainer for lLocal Engagements). The purpose of

the Study is to determine the best organization to conduct
an active defensc in a non-toxic conventional anvironment
against Soviet breakthrough tactics. The scope of the Study
is limited to operational aspects of a defensive battle con-
ducted by a tank battalion with not more than fifty-four
tanks, an organic anti-tank (TOW) company, and an attached
mechanized infantry company. Attack helicopter and close
air support is excluded. Weapons performanca data is that
for those systems in the U.S. and Soviet active inventory.

A battalion with 4 tanks in a platoon, 3 platoons in a com-
pany, and 4 tank companies in the battalion provides the
best organlzation fo defeat a Soviet attack with minimum
losses. Target servicing capability, fire distribution,
survivability, andrfloxibility are found to be the bheat

compared to all other alternatives examined.
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I, DECISION SITUATION

During the last fifteen years, the United States has wit-
nessed two exceptionally disturbing developments which directly
challenge the U.S. Army's ability to ccnduct a successful
defense in Central Europe. The doubts that this has
engendered in the minds of western Europeans roncerning
the resolve of the United States as the leading nation in
NATO threaten vital American interests throughout Europe.

1. Quietly, the wWarsaw Pact has markedly increased
the size of i:s forces opposite MATO's Central Army Group,
and if they were tc launch an assault today, the Soviets
could achieve force ratio advantages on the order of four
to one opnrosite selected NATO Corps.

2. Development and deployment of new and improved
weapons throughout the Pact forces have wrought dramatic
changes 1n every aspect of modern mechanized warfare,

Immediately following the end of American participation
in the Vietnan War, the U.S. Army began responding to the
Soviet challenge in Central Europe througl research and devel-
opment, redeployment, and reorganization. The U.S. Army's
Training and Doctrine Command (TRADOC) was assigned the mis-
gion of studying the present organization of U.S. Army units
to see if these units armed with improved weapons could be
reorganizzd into more cffective fighting formations. TRADOC

in turn initiated the Division Restructuring Study {(DRS) to

determine optimum organizations for all type U.S. Army units
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below the level of Corps. As a separate but relatea action,

the Commanding General of TRADOC, commissioned this Study

g D

g Group to develop recommendations for the organization and '
; composition of the Medium Tank Bettalion as it contributes i
i to the U.S. Army's mission in NATO.
% The Soviets, possessing massive mechanized forces and new ,
E or imp-oved weapons with vastly enhznced ranges and lethalities,
; now have the ability to significantly increase the complex-
| ; ity, intensity, and particularly the tempo of the Central
European battlefield. If the U.S. Army expects to fight
% and win on this modern mechanized hattlefield, it must not
’ only possess good leaders, well trained troops, and the most
v modern of weapons, it must also organize its men and new
{

systems into the most effective possible platoons, companies,
and battalions.

The purpose of this Study is to analyze the U.S. Army's
Medium Tank Battalion and determine the optimum organization

for the battalion's major weapon sgystems. Based upon the

results of this dynamic analysis the Study Group will make

appropriate recommendations to the Commanding General of

TRADOC to meet the Soviet challenge in Central Europe during

the mid-rany» period (1980-1985).
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II. THE SYSTEM

The system analyzed is the U.S. Army Medium Tank Bat-
talion conducting an activc defense in Central Eurnpe. The
tank battalion has an attached mechanized infantry company
and both artillery and engineer elements in direct and/or
general support.

III, SYSTEM OBJECTIVE
The objective of the U.S. Army Medium Tank Battalion
i8 to destroy Warsaw Pact armored vehicles.
Iv, ALTERNATIVES
The Commanding General of TRADOC initially suggested
that the Study Group consider all mathematically possible
organizations of a tank battalion that had 3, 4, or 5 tanks
in a platoon, 3 or 4 platoons ia a company, and 3 or 4 com-
panies in the battalion with an aggregate tank strength in
the battalion not to exceed 54 tanks. The Commanding General's

guidance translated into the following iritial alternatives:

Sub Co BN
Tanks - Platoons - Companies Total HQS HQ Total
3 - 3 - 3 27 6 3 36
4 - 3 - 3 36 6 3 45
3 - 4 - 3 36 6 3 45
3 - 3 - 4 36 8 3 47
S - 3 - 3 45 6 3 54

Later, the Study Group eliminated the Forward Air Con-
troller's tank from the Battalion Headguarters Saction and

Artillery Forward Observars' tanks from the Company Headquarters

e
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Sections (Sce Annex R ([Tactical Lessons Lcarned]l). This
adjustment allowed the addition of the following two alterna-

tive organizations:

€ub Co BN
‘ranks - Platoons ~ Companies Total HQS HQ Total
] - 4 - 3 48 3 2 53
4 - 3 - 4 48 4 2 5S4

During a 6 March 1978 In Process Review with the CG
TRADOC, the Study Group informed him of the decision to dropo
3-4-3 and 3-3-4 from further consideration for reasons dis-
cussed at length in paragraphs X METHODOLOGY, XII EVALUATION,
ani. XIIXI INTERPRETATION.

V. HIGHER SYSTEM

a, Description: U.S. Army Brigade organic to the U.S.
Army Division.

b. Higher System Objective: The destruction of enemy
forces through the conduct of an active defense.

c. Relationship of Higher System to System Under Study:
The Brigade is the command ard control headquarters for the
Medium Tank Battalion. A9 a result, the tank battalion both
eubmits reports to the Brigade which convey the enemy and
friendly aituation and responds to Brigade orders.

VI. KEY FACTORS

Key factours or primary variables bounding this analysis

are: attacking Soviet force, terrain, visibility, rate of

movement, and tank battalion organization. The Study Group

4
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combined these primary variables into six scenarios represen-
tative of the six most typical battles Medium Tank Battalions
must win in Central Europe if the U.S. Army is to succeed in

defeating a Warsaw Pact thrust into Western Europe.

ATTACKING RATE OF
SCENARIO SOVIETS TERRAIN VISIBILITY MOVEMENT

1 Tank Div Open Medium Slow
lat Ech

2 Tank Div open Medium Slow
1st & 2¢
Echelon

3 Tank Div open High Fast
l1st Ech

4 Tank Div open Righ Fast
1st & 24
Echelon

5 Tank Div Open Low Slow
1st Ech

6* MRD 1lst Broken/ Medium Fast
Echelon Wooded

*The battalion gained a mechanized infantry company and lost
an organic tank company.

a. Medium Tank Battalion Organization: The Study Group
varied only the number of tanks in a platoon, platoons in a
company, and companies in a battalion (see paragraph IV
ALTERNATIVES). Regardless of the organization of the tanks in
the battaliong, the Study Group assigned all battalion altern-
atives the following additional organic, attached, and support-
ing units:

(1) An organic TOW Company (12 TOWS),

5
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(2) An organic 4.2 in Mortar Platoon (6 tubes},
(3) An attached Mechanized Infantry Company (12
DRAGONS, 12 LAW Teams), '
(4) Immediate fires of a 155mm Battery (M109Al) !
from the Field Artillery Battalion in direct support of the
Br igade, I :
(S) An 8" Howitzer Battalion (M110) in general
support, and
(6) A divisional engineer platoon in direct support.
b. Attacking Soviet Force:
(1) In Scenarios 1, 3, and 5, the attacking Soviet
force was the first echelon of a Tank Division consisting of
a Tank Regiment (3 tank battalions (93 T-628)) and an attached
Motorized Rifle Battalion (31 BMPs). The Study selected this i
attacking Soviet force because it represents the most danaer-
ous Division First Echelon attack a tank battalion would
face. The attacking Tank Regiment had the following artillery
support:
1 Battalion of 122mm Howitzers (D30) (RAG)
1 Battalion of 122mm Howitzers (D30) (DAG)
2 Battalions of 130mm Field Guns (M46) (DAG)
3 Battalions of 152mm Gun Howitzer (D20) (DAG) !
1 Battalion of 122mm MRL (BM21) (DAG)
(2) In Scenarios 2 and 4, the attacking Soviet
torce represented the first and second echelons of a Tank

Division consisting of two Tank Regiments, the Division

6




%%;g:'M‘ﬁ!‘g* RSP IO 8 e e et g o g+ A R S8 S BE. SRR . e QPR o0 LR R TEENIR 4 T "2 i
X
‘_ Reserve Tank Battalion, and two attached Motorized Rifle ,2
Battalions (seven tank battalions, (217 T-628] and (62 BMPs]). i
,,: B
The Study selected this attacking Soviet force because it z %
H 1
represented the most dangerous Djivision Firat and Second i ; 3
Echelon attack a tank battalion would face. The Tank Divi-~ 3!
sion attack had the following artillery support: §
B

2 Battalions of 122mm Howitzers {(D30) (RAG)
< Battalions of 130mm Field Guns (M46) (DAG)
J Pattalions of 152mm Gun Howitzers (D20) (DAG)
g 1 Battslion of 122mm MRL (BM21) (DAG)
(3) In Scenario 6, the Savivt force represented the

first echalon of a Motorized Rifle Division's attack with a
Motorized Rifle Regiment (93 BMPs) and an attached Motorited
- { - Rifle Division type Tank Battalion (40 T-628). The Motorized
. ’ Rifle Regiment had the following artillery support:

1 Battalion of 122mm Howitzers (D30) (RAG)

1 Battalion of 122mm Howitzers (D30) (DAG)

2 Battalions of 130mnm Field Gun (M46) (DAG)

J pattalions of 152mm Gun Howitzer (D20) (DAG)

1 Battalion of 122mm MRL (1M21) (DAG)

s m e e

¢. Terrain: The Study Group selccted terrain Northeast
of Hunfeld, West Germany, on which to conduct the test (See . !
Map, page 8). This arca was chosen because its gently roll- : |
ing, lightly wooded hills represent ideal terrain for ¢ Soviet
breakthrouah attack (the most dangerous attack for NAT.' ground

defenses). With one oxception, the Study Group varied the

RS o et

terrain for cach scenario (Sec ANNEXES E, F, G, H, I, and J).
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‘ d. Visaibility: On this gently rolling terrain, visi-
bility more than any other key factor determined the tactics

and tempo of the battletfield.
(1) For Scenarios 1, 2, & 6, the Study established |
a vigsibility of 2200 meters, the average daylight visibility
for Central Germany along the East-West border.
(2) For Scenarios 3 and 4, the Study established
ideal weather conditions with a visibility of 3000 meters

(the greatest range at which any direct fire weapon system

Ce e ey L

can firec effectively).
(3) For Scenario 5, the Study established a visi-
bi1lity of 1000 meters for two reasons:
{a) During early morning daylight hours, Central
i : Europe often experiences substantial ground fog. While this
fog varies significantly at different altitudes, 1000 meters
is a good average for visibility during this period of the

day.

(b) The effective range of most infrared and

NP AUTTITIT P i © CPYC Y AT AT - 0 e o e ey

light amplification night firing sights is approximately 800

s‘
g

to 1000 meters. Therefore, 1000 meters is a realistic visi-
bility for a night attack.

e. Rates of Movement: The speed of combat vehicles

in Central FEurope is totally decpendent on trafficability and
visibility. Based upon extensive personal experience, the

Study Group selected two rates of movement:

)
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Scenario Weather/Visibility Trafficability Rate of Movement

1 Rain/2200 meters Wet Slow
2 Rain/2200 meters Wet Slow
3 Clear/3000 meters Dry Fast
4 Clear/3000 meters Dry Fast
S Fog/1000 meters Vet Slow
6 Haze/2200 meters Dry Fast
Slow Rate Fast Rate Type Vehicle
7.5MPH (12KPH) 11IMPH (18KPH) Track Vehicle Moving Cross
Country (Sustained)
7.5MPH (12KPH) 20MPH (32KPH) Track Vehicle Moving Cross
Country (In a Dash)
7.SMPH (12KPH) 15MPH (24KPH) Track Vehicle Moving Under
Fire
4MPH (6.4KPH) 7.5MPH (12KPH Track Vehicle In the Assault
{Firing)
12MPH (19KPH) 30MPH (48KPH) Track Vehicle Moving on
the Road
15MPH (24KPH) 40MPH (64KPH) Wheel Vehicle Moving on
the Road
4MPH (6.4KPH) 4MPH (6.4KPH) Dismounted Personnel Running
(first 3 min.)
2.5MPH (4KPH) 2.5MPH (4KPH) Dismounted Personnel (Sustained)

f. ANNEX A (Assumptions) contains a detailed list of all
assumptions which bound the problem.
VII. MEASURE OF EFFECTIVENESS (MOE)

The Measure of Effectiveness is the number of Warsaw
Fact armored vehicles destroyed.
ViIl. MEASURE OF COST (MOC)

The Measure of Cost is the percentage of U.S. combat
power lost (Normalized).
IX. CRITERIA

a. Criterion A: For Scenarios #1 through #6, the Study
Group fixed effectiveness, measured cost, and rank ordered

alternatives from least to greatest costs. (See paragraph

10
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XII EVALUATION for Criterion A Cost and Effectiveness Models)
b. Criterion B: Scenarios $#2 and $4, however, were

unlike the other four scenarios in that while all alternative
battalion organizations defeated the firat echelon of the
Tank Division's two c>helon attack, only one organjgation
also defeated the second echelon's attack. In all other
iterations, some tactical consideration (e.g., a turned flank
or a penetrated center) forced the battalion to hand off
the battle before the defeat of the second echelon. In order
to more accurately measure performance of the various altern-
atives, the Study Group applied an additional criterion to
Scenarios #2 and #4 by fixing cost and measuring the effec-
tiveness achieved., (See XII EVALUATION for Craiterion B Cost
and Effectiveness Models)
X. METHODOLOGY

a. To conduct the 36 iterations that constitute the
tests of the alternatives, the Study Group used the Battalion
Analyzer and Tactical Trainer for Local Engagements (BATTLE),
developed by Training and Doctrine Command's Systems Analysis
Agency (TRASANA), to simulate the battles. BATTLE, a computer
assisted, manual war game, has four components: (1) scale
model terrain boards of a specific geographic area, (2) a
set of miniature weapons systems, (3) a minicomputer, and
(4) a software package.

(1) The Study Group constructed terrain boards for

80 kilometers of terrain North and Northeast of Hunfela (NAS414).

11
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By using projections of color positives (scale 1:50,000) on .
i styrofoam, cartographers reproduced in three dimension all
natural and man-made topographic features of the area. These

terrain boards have a horizontal scale of one inch equal to ! 1

50 meters and a vertical scale of one inch equal to 40 meters.
Accurate terrain models were critical to the determiration
of intervisibility.

(2) The Study Group purchased miniatures of every

weapons systems played on the battlefield. The scale of

AR R n A n e o MADS e

these models, however, exceeded the scale of the terrain by

a factor of four. (To compensate for intervisibility distor-

o mdaadaie

tion created by the difference in scale of both the terrain
and vehicles the Study Group used the right front fender
to represent the actual height and location of the vehicie.)
(3) The minicomputer comprises the major element
of the model and includes: (1) Central processing unit, with
64K, 8-bit bytes, (2) Dueal-disk drive, 2 Discs at 262K, 8-bit
bytes, (3) Cathode Ray Tube Console and Keyboard, (4) High-
speed printer, (5) High-speed punch/mark sense card reader.
(4) BATTLE's software, stored on flexible disks
used in the dual-disk drive, performs four basic functions -
data management, game,/computer initialization, action process- {
ing, and post proceasing.
(a) Data management incorporates the storage
of both U.S. and Soviet weapons systems performance data

from Army Materiel Systems Analysis Activity.

12
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(b) Initialization requires the players to
define to the computer: Soviet and U.S. organizationa, fire
support forces, minefield composition, preparatory fires, and
items for recording the exercise.

(c) Action processing uses the data base to
evaluate and announce results of player moves and engagements.

(d) Post processing provides a print-out of
the results of the game. (See ANNEX B [Explanation of Meth-
odologyl).

b. As an analytical tool, BATTLE is at its best when
the opposing force players are highly experienced with the
organizations, equipment, and tactics being studied. Because
the players' judgment enters into the game continucusly, BAT-
TLE inherently possesses enough flexibility to allow broadly
experienced individuals to make the conflict on the terrain
boards approach the reality of war. Consequently, player
experience is the paramount factor in the methodology of
BATTLE. (See ANNEX D |[Biographical Sketches])

€. Since NATO must first win a defensive battle :in
Central Europe before it can hope to conduct offensive opera-
tions, the Study Group elected to test alternative organicza-
tions in the active defense.

d. Initially, the Study played five alternatives

(3-3-3, 4-3-3, 5-3-3, 3-3-4, and 13-4-3) in Scenarios ¢#1 and

2.
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(1) Because 3-4-3 proved cumbersome and produced
poor results, the Study Group decided to eliminate it from
further consideration (See ANNEX O [Non-Quantifiable Factors)
and XII EVALUATION).

(2) After running Scenarios #3 and #4, the Study
Group saw from the performance of 4-3-3 and 3-3-4 exceptional
merits in the four tank platoon and four company battalion.
Therefore, the Study added 4-3-4 as an alternative (deleting
FO and FAC tanks to get the aggregate strength to 54 tanks).

(3) Concomittantly, the Study eliminated 3-3-4 from
further study because 3~3-3 adequately represented the
three tank platoon alternative and 4-3-4 adequately repre-
sented the four company option.

(4) Finally, at the request of the Division Restruc-
turing Evaluation Office, Combined Arms Combat Development
Agency, the Group added 4-4-3 as an alternative.

XI. BATTLE RESULTS

Aside from practice iterations used to train the players
in the mechanics of BATTLE, the Study Group conducted 36 itera-
tions. ANNEXES E, F, G, H, I, and J contain brief narratives
of each battle, with overprinted maps of force dispositions,
statistical summaries, anu logs of the vehicles killed.
XII. EVALUATION

a. Criterion A (Scenarios #1 through #6) (Fix effec-
tiveness; measure cost)

(1) Effectiveness Model

14
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(a) Effectivenuss equals killing 50 percent

£
- v
WG ¢ Balge! “mw

(1) Scenarios 1, 3, and S offectivuness

vquals killing 47 T-62s.

A S igdele

§ of tho Sovict vehiclex organic to the attacking regiment (s),
i g (2) Sconarios 2 and 4 effectiveness equals

oy killing 109 T-62s.

[}
f

St bl

(3) Scenario 6 effectiveness coquals

v oy, -

killing 47 pPMPa.

(b} Current Soviet doctrine holds that after

-

a rogimmant has lost 50% of its force it halta ite advance ; ;
and assiats the passage of following unite. 1In a Soviet ;
breakthrough attack, once a Soviet roaiment loses 50V of ite
organic vaehiclen, the lead two battalions have too little

‘ leadourship and too few combat vehicles to coitinue the attack.

(2) Co.t Model

- “r:‘l“'"f’l“"”‘ -l PTG

(a) 1In order to measure and compare lossea

suffo cd by difforant orqanizations, the Study Group devel-

oped a Combat Powor Index, based on the professional exper-

ienco of the Study Group memburs. Conbat power coefficients

-

oy~
R N

(CPC) were assaignod to those armor defeating systems which
ware a part of all organisations. They represont a measure
of utility of a system considering its capabilities and

limitations and wore amasigned on a scale of 0.0 o0 1.0. These '

ey e e

CPC are:
M60Al = 0.7 utile

TOW = 0.4 utils
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DRAGON = 0.2 utils

LAW = 0.1 utils
(See ANNEX C ([Combat Power Index] for a detailed rationalce
for these CPC).

{b) The Stuldy then caiculated the combat power
of each organization (CPgpg) by using the following formula:
CPorg =(:?) (M60Als assigned)+(.4) (#TOWs assigned)+(.2)
(#DRAGONS attached)+(.1) (#LAW8S attached)

(c) Costs to an organization consisted of the
sumnation of systems lost during the battle weighted by cach
system's CPC in utils and expressed as a percentage of its
initial comdat pcwer.

¥ CPeost™

[(.7) (#M60A1 Loat)+(.4) (ATOWE Lost)+(.2) (#DRAGONS o8t} +
(.1) (FLAWS Lost)}: CPORG

(d) In order to compare costs across different
organizations and not unfairly penalize those with lower
initial combat power, the Study Group developed a separate
Cost Model that normalized lossea by holding combat power
coefficlants constant for all systems in all organizations
and comparing those losses against the combat power of a
li-series organization (CP,_,_ ; = 46.2). Therefore;
CPnormaliged™((.7) (#ME6QAY Lost)+(.4) (#TONs Lost)+(.2) (#DRAGONS
Lost) +(.1) (ALAWS Lost)] : Cl'y_4_ 4.

(See ANNEX N [Evaluation] for cost data and expanded discussion
of the Ccst Model)
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1 2
! 2
: é{; (3) Rank Order by Least Percentage of Normalized ;
% Combat
;
% Scenarios
i Rank 1 2 3
i lst 4-3-4(3.0) 4-3-4 (21.2) 4-3-4(3.2)
. 24 4-3-12(16.9) 4-3-3(45.4) 4-4-3(4.5)
3d 3-3-3(238.1) J-3-3(47.4) 5-3-3(7.1)
4th 4-4-3(36.4) 4-4-3(613.0) 4-3-3(11.7)
Sth 5-3-3:41.3) 5-3-1(68.2) 3-3-3(13.49)
5 Scenarios
Rank 4 S 6
; 1st 4-3-4(21.4) 4-3-3(10.6) 4-3-3(6.9)
N 2d 4-4-3(31.8) 4-3-4(13.6) 4-3-4(10.2)
¥ id 5-3=3(37.4) 5-3-3(18.2) 5-3-3(11.7)
% 4th 3-3-3(45.0) 3-3-3(27.3) 3-3-3(42.3)
: Sth 4-3-3(47.6) 4-4-3(29.0) 4-4-3(47.2)
g
’ (4) Rank Order of Alternatives by Criterion A using
% t average percentage of normn’ized ombat Power Lost in battle
- iterations over all scenarios:
- 4-3-4(12.1)
4-3-3(23.2)
v 5-3-3(30.7)
2-3-3(31.9)
4-4-3(35.1)

b. <Criterion B (Scenarios #2 & #4) (Fix cost, measurc
effectiveness)
(1) Effectiveness Model
{a) The Study calculated the combat power co-
L cfficients for T62 and BMP similarly to those for M60Al and
— TOW in Criterion A Cost Model:

T62 .7
BMP .4

(See ANNEX C [(Combat Power Index])
17
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(b) Effectiveness = (.7) (number of T-62s
destroyed) + (.4) (number of BMPs destroyed) = Combat power
utils

(2) Cost Model

(a) Cost equals the loss of 50 percent of the
total utils possible in a battalion normalized to a 54 tank
battalion.

(b) Scenarios #2 and #4 Cost = 23.1 utils lost
{Sec ANNEX N [Evaluation]))

(3) Rank Order by Most Soviet Combat Power Killed

Scenario
Rank 2 4
18t 4-3-4(91.1) 4-3-4(1230.4)
2d 3~3-3(84.3) 5~3-3(93.9)
3d 4-3-3(84.1) 4-4-3(93.) )
4th 5~3-13(80.8) 3-3-3(99.9)
Sth 4-4-3(60.5) 4-3-3(73.2)

(4) Rank Order of Alternatives, using the organiza-

tion average effectivenecss attained over both scenarios:

¢. Rank Order of Alternatives by combining Criterion A

and B:

& WU b
LI Y |
LI T I |
W W w e

[}

W w W

d. Alternative Selected: 4-3-4
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» e. Analysis of vVariance [Annex M (Analysis of Variance

[
e a0 2 et o athe

Computation) ]
(1) A two-way analysis of variance on U.S. losses

(cost), both Combat Power (Normalized) and M60Al, revealed 3 !

BYTRE K -, SONY

that results obtained by scenario varied Jdramtically. At the

95% confidence level, the F-Statistic (F;) greatly exceeded

the acceptable value. 1In other words, variations in terrain,
visibility, rates of movement and threat changed the nature of
the battle, as expected,

(2) However, the F-Statistic (F,) for all organiza- ' ;

tion battles across all scenarios was within the acceptable

value at the 95% confidence level, which meant that variations

e . 20 Dotk

in organization could not be rejected and further testing is
‘ called for before accuptance or rejection is warranted. Inspec-
tion of organization means (3) and standard deviation (S)

would tend to indicate that 4-3-4 was outside the distribution

PRI

for the other alternative battalion organizations:

- s
X
1
4-3-4 12.1 8.21 .
4-3-3 23.18 18.36
5-3-3 30.65 22.47
3-3-3 33.92 13.22
4-4-1 35,32 19.55

(3) Hence, further analysis was conducted on three
meagurements of l,oss Exchange Rate (LER). 1In all cases, the

F-Statistic (FZ) for organization means exceeded the F-Sta-

tistic at the 95% confidence level, which indicated % outside




g the distribution might be attributed to differe:. -
organizations - specifically as it pertains to target
servicing capability of the total force.

(4) The F-Statistic for scenario means (F)) was

less than its F ., which meant that variations between

05
scenarios might be attributed to chance. Intuitively this )
result could be expected. Variations in LFER among scenarios
are to be expected when key factors are varied. FExamination

| of the data confirms this hypothesis.

(5) Rank order of alternatives by LER was:

Organ Mean LER (Total Force)
f 4-3-4 7.24
; 5-3<3 3.89
: 4-3-3 3.38
t 4-4-3 3.3
! 3-3=3 2.76 i

4-3~4 is obviously the organization outside the distribution
and its target servicing capability appears tc be a result
of organization.
f, Sonsitivity Analysais
(1) Experimental Error: Dramatic shifts in the
Combat Power Coefficients (CPC) should reveal any residual
sensitivity of the results to the CPC chosen. The Study
assumed the results of 5-3-3 were accurate and then calcu-
| lated that the degree of allowabie error tor 4-3-4's results
, is 150 percent. For 4-3-3 the degree of allowable error
is 32 percent. (See ANNEX S {[Sensjitivity Analysis Computa-

tion])). 1In all iterationg, the Study rigorously and uniformly

20

.IEiEHﬂEEEEEIHEiiIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIII.I




i
:

TR pemme o,

soriaboutinadi

applied an extensive set of game rules (See ANNEX A [Assump-

.3 3

tions]). Efforts to minimize U.S. losses were prudent,
tactically sound, and consistent. Hence, the porsibility

of these magnitudes of error is minimal.

o Sty

(2) The analysis varied the key factors of visi-
bility, terrain, attacking Soviet force, and rate of move-
ment (paragraph XI KEY FACTORS) and tested each organization
uniformly in each scenario. Consequently, sensitivity analysis
of these key factors was part of the basic analysis.
g. Contingency Analysis
After Central Europe, the next most likely geograpnic
arcasg into which the UI.S. Army might employ the Medium Tank
Battalion as part of a Heavy Division would te the Midaie
(L‘ East and North Africa. The Study had insufficient time to
! test alternative organizations on this type terrain; however,
using BATTLE and the same methodology. another study group
could easily test these organizations for Middle East
Scenarios.
XII1. INTERPRETATION
a. Non Quantitative Factors (See ANNEX O [Non Quan-
titative Fac*orsl).
(1) A tank battalion organized in a 3-3-3 con-
figquration, lacked sustainability at cach organizational ‘
level from the platoon to the battalion. Conseguently,

platoon cross attachment was impossible, any battle or main-

tenance losses had a dramatic impact on the viabiiity of

¢ !
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of the platoon and ccmpany organizations, and the battalion
was extremely sensitive to any small tactical error or
adverse turn of events. In summary, 3-3-3 is organized

too close to the margin of defeat for a battle against a
Soviet tank regiment.

(2) The 3-4-3 battalion suffered inordinately
high losses in battles requiring significant maneuvering
because four platoons in a company proved unwieldy. The
fourth tank platoon in each company overloaded the company
commander, creating problems both with advantagecus posi-
tioning of the fourth platoon and with extracting under
ps ~sgsure from company positions.

(3) The battalion organized in a 4-4-3 configura-
tion had the same company level maneuver and positioning
problems as 3-4-3; moreover, the extra tank in each platoon
only exacerbated these problems. The greater number of tanks
in 4-4-3, however, substantially increased this unit's sus-~
tainability.

(4) The 3-3-4 battalion suffered in its perform-
ance from the same lack of combat power at platoon and com-
pany level as the 3-3-3 battalion; however, the fourth
company in this alternative gave the commander noticaktle
flexibility not found in any three company battalions. With
the addition of 4-3-4, the Study Group believed the four
company alternative had continuing representation and there-

fore eliminated 3-3-4 from further study.

22
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(5) The 4-3-3 battalion performed well, partic-

-

ularly at the platoon and company level. This alternative

experienced difficulty only when it operated in a cross

attached mode or had to fight the second echelon of the tank ; )
division's attack.

(6) The 5-3-3 battalion possessed excellent com-
bat power at battalion level; however, the platoons proved
relatively cumbersome in maneuver and slow in responsiveness.
Most i;portant, the fifth tank in the platoon was invariably
poorly positioned, either exposed or in a masked position,

a phenomenon familiar to the study participants in tactical
exercises. The consensus of the members of the Study was
that increased capabilities of modern tank weapons have made
a five tank platoon too big for a platoon position. These
shortcomings caused unnecessary losses at tnhne platoon level
and reduced respconsiveness at the company level.

(7) The responsiveness and sustainability of
the platoons and the additional flexibility of the fourth
company were salient features that made 4-3-4 perform better
than any other alternative. The 4-3-4 Battalion was unusually
effective when the scenario required the units to conduct
significant maneuver to defeat the Warsaw Pact force.

(8) Regardless of the alternative organization, ;
the M-60A1 and the TOW weapons systems complemented each
other to an exceptional degree. The tanks with their armor

protection and rapid firing systems proved an excellent

23
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system for holding the Soviet battalions at long range where
the TOW's with impunity could kill large numbers of Pact
vehicles. (See ANNEX R [Tactical Lessons Learned]).
b. Spillovers

(1) The following is a summary cf the units and
men that an Armored Division with six organic tank battalions
would have to add to its Table of Organiration and Equipment
if it adopted any one of the five alternatives with nc

increase in its agoreagate number of tanks (324):

3N in Additional Tank
Crganization Div TOW COMPANY BN HQs CO HQs
5-3-3 6 6 (4 Off/53 men @) 4] 4]
4-4-13 6 6 (4 Off/53 men 8) 0 0
4-3-4 6 6 (4 Of£/53 men A) o 0
4=-3-3 i 7 (4 Off/53 men @) 1 3
3-3=-3 9 9 (4 Off/53 men &) 3 9

(2) Additional Manning: Alternatives 5~3-3 and
4-4-3 require the least additional manning. For a level of
performance lower than that of 5-3-3, the 3-3-3 Battalion
requires the greatest addition of personnel. Alternative
4-3-4 necessitates six additional tark company headquarters:;
however, this reorganization gives the Division a dramatic
increase in performance at battalion level.

(3) Basing: 1If the Army adopts alternatives
$5=3-3, 4-4-3, or 4-3-4, it will incur no besing problems
above those that already exist. 1If, however, the Army adopted
4-3-3, each division would have to find billets for one addi-
tional battalion. The 3-3-3 alternative would regquire added

space for three more battalions.
24
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‘_ d. Incommensurables ;‘
{1) Leadership Lost ;
The ability o! a battalion becth to win on j
: the battlefield and recover quickly from battle losses once E ;
; it reaches a rear area is largely a function of leadership ; =
: that survives, particularly at company and battalion level. _
é Consequently, if the measure of cost was leadership lost, . ?é

and the Study fixed effactiveness as in Criterion A, then
the Study Group would have concluded that the performance of

the various alternatives would rank as follows:

A Y PRRITIPR I S s
L

1. 4-3-4
2. 4-3-2
> 3. 4-4-3
M 4. 5-3-3
. 5. 3-3-3 (See ANNEX P |Leadership Lost]))
e
; é- (2) Combat Power Remaining
r

The possibility of interjecting a battalion
immediately into a subsequent battle without any recovery
time is materially a direct function of the percentage of
the battalion's initial combat power that it retains from a
battle. Moreover, the rapidity with which a battalion can
: recover from battle losses is also a direct function of the
percentage of its combat power that the Division must replace.
Therefore, this Study could have used the corollary to Crite-
rion A and fixed effectiveness while measuring the amount
of organic combat power remaining in the tank battalions at

the end of the battles. Working with this corollary, the

B L i
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Study Group would have rank ordered the performance of the

various battalion crganizations as follows:

1. 4-3-4
2. 4-3-3
3. 5-3-3
4. 3-3-3
S. 4-4-3 (See ANNEX Q (Combat Power Remaining))

e. Unknowns:

(1) This Study assumed near perfect fire dis-
tribution for both the U.S. and Soviets in the interest of
conserving time. 1If fire distribution had been imperfect,
the defender (the U.S. battalion) would have had much better
fire distribution than the attacker (the Soviet force) for
the following reasons:

(a) The defending force, starting frcm
turret defilade, normally had time (one or two minutes)
prior to initiating direct fire to observe the attacker and
make initial fire distribution plans while the attacker had
no time prior to initilation of fire to observe the defender.

(b) The entire attacking force was exposed
to obsgservation as was a large portion of each attacking
vehicle.

(c) The defender selected the optimum time
for the defense to open fire.

(d) The attacker had to maneuver and control
maneuver as well as acquire targets and engage them.

(e) The attncker placed his entire company
on the same radio frequency, effectively denying the platoons

this means of directing fire.
26
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(f) The Soviet procedure for control of
fire is for the platoon leader to shoot at a target and for
the other members of his platuon to alsc shoot at this same
target until the target is destroyed. At best, thisg trans-
lates into only one-third of the coverage this Study afforded
the Soviets.

{g) Only the obscuration represented by
planned smoke concentrations delivered by FA or mortars
entered into play. Smoke and dust from firings and detona-
tions on the battlefield did not affect intervisibility,
target acquisition, or fire distribution.

{2) The Study Group assumed perfect command and
control for both the defending and attacking forces because
of the difficulty of interjecting command and control mistakes
(e.g., misunderstood radic transmissions, map reading errors,
failure to respond, etc.). Command and‘control 1S always
imperfect, and the fate of battles has turned on a single
such mistake. In this Study, perfect command and control
favored the defender for the following reasons:

(a) Soviet offensive tactics are exceptionally
simple and once set in motion Soviet battalions seldom change
their predetermined course of action (this is also a great
weakness of Soviet tactics).

(b)) U.S. active detense tactics are more

complex and require close coordination of many diverse elements

27
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in order to insure success. Consequently, U.S. tactics are
more heavily dependent on excellent command and control.

(c) U.S. forces depend heavily on radio
communications for command and control at the company and
higher levels. Soviet jamming will hinder and complicate
the use of radic fo:r cermnend and control.

(d) Much of the success of the active defensc
depends on the rapitl roesponse of U.S. platoon lcaders and
cormpany commanders to intelligence flowiro into the battalion
headquarters. During the battle iterations, this Study gave
neither side any information about the opposinag forces until
the information was obtained by visual conrac:. Therefore,
neither side could react to moves of the other side until
it could physically see what the other side was doina. Once K
visual contact had been made, however, the St.dy allowed the .
side with visual contac*t to gain perfect intelligence
immediately on what it saw. This decidedly favored the U.S.
battalion, because quick and accurate interpretation of
intelligence is more critical to U.S. battalion active defense
tactics than it is to Soviet regimental breakthrouch tactics.

(3) This Study totélly removed the human factors
of fear and bravery from the battlefield, and yet these psycho-
logical factors would be critical on a battlefield ¢ this
size and ferocity.
(a) Studies by BG S.L.A. Marshall ind:icate

that, at least in the U.S. Army, men organized into weapons

28
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g’( crews demonatrate much groater "participation in the battle”
than do individual mon with one wwapon. Cons:cqguently, tank
and TOW ci1ewvs on a rcal battlufield might participate much

clogser to the deqree of perfect participation 1sed in this

g L WP 0, O e

S-uly than would Dragon and LAW qunners.

(b) Therec ia also no way to measure the

L

"shock coffect” and concomitent performance of U.8. forces

on seeing for the tirst time massed Soviet tank formations

moving at top speed toward their.

(c) Likewilse, tho atctacking Sovicts had a
potentiai major problem becauso second ochelon battaliona
and rogimorts had to pasa through the carnage of over 100
raecontly destroyed vehicles buofoure they could attack into

v the taco of deadly cuvcuratoe fire. Yot the Study allowed

B v L TP TY W W UV Vo i s e o i

Soviat tanke to continue their advance as long as they had

-

sufficient ofticers t. provide leadership.

{d) cither force may have Lroken much

P -

carlior than the Study calculatod based simply on a 1loss
§ of will to endure tho dangers they could sec betforo thom.

(¢} The BATTLE Program dous not account in

.t8 hit probal.ilities ror suppression which is largely based

o em e ey

upon fear. While this Study built in some suppression factors,

it could nou begin to approxinate the roal cffects of foar

on quiners attempting to acqguire and uwngage targets. “aere-
foro, both the defondor and attacker tought through all

itorations with parfect bravory.

T CREKTTE
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(4) This Study imposed breakthrough tactics on . &

the Soviets because the Study Group believed that breakthrough

tactics pose the greatest threat to U.S. defenses in Central '

Europe.

(a) If the Soviets had attacked fiom the

march column, the U.S. battalions should have uniformly f

i performed better because Soviet regiments would have attacked
in peicemeal formations (one or at most two battalions at j

a time).

(b) If the Soviets had attempted an "infil- "

prery

tration™ type of attack one of two alternatives would have

occurred:

(1) The attacking force would never have
penetrated the Covering Force:; or

(2) The attacking force, once it pene-
! trated the Covering Force, would have followed a\enu- @ of
approach that provided excellent cover and concealr The
divisions in Europe normally cover this type avenue ot approach

with mechanized infantry battalions (an organization which

.
-
bl b st bk D e i canat Shi e LA sl L

this Study did not examine).

XIV. CCNCLUSIONS

ROV S

' a. Four tank platoons provided the optimum balance !

among sustainabili'y, responsiveness, and ecasc of positioning,

b. Three platoons in a company did not overtax the

company comrandera' powers of command and control.
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c. Four tank companies in the battalion n~ade it viable
in both an attached and cross attached mode against either a
Tank or Motorized Rifle attack. The fourth company gave the
battalion commander exceptional flexibility he did not possess
with only three companies.

d. The tank and the TOW (long range anti-tank precision
guided missiles) were exceptionally complementary weapons
systems. Employed together, they made a deadly defensive
team. The Tank Battalion must have an organic company of
long range anti-tank precision guided missiles.

XV. RECOMMENDATION

This Study Group recommends that the U.S. Army reorganize
two or more tank battaiions with four tanks in a platoon,
three platoons in a company, four companies in a battalion,

and a TOW company fcr a year long garrison/field test.

31
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ANNEX A (ASSUMPTIONS)

1. General Assumptions

a. Neither side will employ toxic chemical munitions.
b. Neither side will employ nuclear weapons.
¢. Close air support is not available to either side.
d. Helicopter gunship support is not available to
either side.
e. Both sides possess smoke munitions,
(1) Once a smoke round impacts, smoke requires two
minutes to bulld up to its full potential.
/2) The screer cffect of amcke lasts for ten minutes
after full build up.
(3) The 4.2in. mortar platoon and 122mm Howitzer
Battery lay a smoke screen with one volley that is 300

meters by 150 meters.

(4) The 1°“mm Howitzer Battery and 152mm Howitzer
Battery lay snoke screens with one volley that are 600
meters by 150 meters.

(5) The wind blows in the Hunfeld Area from the
southwest at an average speed of 8 miles per hour. |

f. The BATTLE Program contains all enyagement data

(e.g., hit/kil]l probabilities, rates of fire, firing sequences
times of flight etc.). These data, suppiied by the Army

Material Analysis Agency, are accepted as given and assumed

representative ot the battlefield.
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g. There is no radic jamming for maneuwver units. .

h. The BATTLE Program jams on a randiom basis fire request !

nets. !

i. Fire distribution is near perfect for both sides

(1.e., the senior U.S. and Soviet player deccide the fire

distribution plan for every system on their respective sides).

j. Both U.S. and Sovict forces begin the battlc at ‘ ’

100 percent operational rcady rate.

I e A T4 T I e SUF

i k. 1f a firing vehicle is engaging at ranges areater i
! f than 1300 meters, in hull defilade, from a position previously ]
f not used (surprise shot), it may shvot both an initial and s

}

a burst on tarqgct (BOT) round before the target can return

1}
by
E ] fire.
; 1. If a firing vehicle is engaging at ranges bctween
E 600 and 1300 meters, in hull defilade, from a position
!
previously not used (surprisc shot), it may shoot an initial

i
|
round before the target can return fire. f
i
|

<

m. If an engagement is initiated at less than 600 meters
! both vehicles may begin the engagement at the same time.

]
g n. Dismounted teams (i.e., Dragon, LAW, RPG-7) receive ‘

one surprise shot without return fire regardless of ranje if

they are firing from a new or previously undetected position.

l ©0. Diemounted teams may be suppressed by either direct

t or indirect fire. When under suppression, a dismounted team :
f
| will have to reload and reacquire targets at the start of

i

}

avery engagement.
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P. All firepower intervals are 30 seconds in duration.

g. All maneuver intervals are 30 seconds in duration.

r. To account for the time to get up to speed, all
halted vehicles can move at only half aspeed for the first 30
seconds of movement.

8. Neither side uses radars.

t. Opposing forces have no intelligence of the other
side until they can see their adversary.

u. Once one force has seen its adversary the force with
visual contact has perfect intelligence about the size and
location of that organization but no intelligence about its
scheme of maneuver.

v. Vehicles knocked out on restricted routes (e.g.,
wooded trails or village streets) become obstacles. Other
vehicles attempting to bypass knocked out vehicles must
delay 30 seconds for each two knocked out vehicles it wants
to bypass.

w. Leadership and training are perfect, neither side
will make any command and control errors (e.g., map reading
errors, misunderstood radio communications, etc.).

II. United States Forces

a. The Coverinyg Force will strip away all Soviet
reconnaissance elements prior to the Soviet breakthrough
attack on the Main Battle Area (MBA).

b. At the time of the attack, Battalion Scout Platoons

will be screening between battalion battle positions and not

A-3
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screening forward of the battalion battle position.

c¢. The U.S. force has six hours in which to prepare
its battalion battle pcasitions.

(1) This is gzufficient time to prepare dug in
positions on the battalion initial battle position.

(2) The Engineer Platoon has the munitions and
can emplace six minefieclds (100 meters x 50 meters) or six
obstacles or any combination of the two totaling six projects.

d. Once a VTR arrives at an immobilized vehicle it can
hook up in 30 seconds.

e. A VTR can tow a disabled vehicle at one half the
speed that the vehicle could normal!ly move under its own
power.

f. A VTR can tow two disabled tanks at one time.

g. If a vehicle carrying a commander is destroyed the
commander is assumed dead.

h. Effective leadership at the Company level is the
company commander. If the company commander is killed, the
senior platoon leader becomes the effective leadership.

The platoon leader does not need to relocate, and the com-
pany suffers no degradstion in performance because a platoon
leader is commanding.

i. Effective leadership at the platoon level is either
the platoon leader or the platoon sergeart. If both the
platoon leader and the platoon sergeant are killed, the

company must either move a leader to the platoon or move

i
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‘ the platoon to a leader before the platoon can continue to
participate in the battle.
j. The Engineer Platoon will lay mines and construct
obstacles but can not participate in the battle as infantry.
k. The basic load of U.S. vehicles is as follows:
(1) M-60Al
40 - APDS
5 - HEAT
-] - HEP
1 10¢C ‘ - 50 Cal
1a,00¢ - 7.62mm

{2} TCd
10 - TOW
( . 1,000 - sg cal

(3) Dragon 7'eam
6 - Dragons
'(4) LAW Team
3 - LAWS
III. Warsaw Pact
a. All regiments lost their reconnaissance companies
in the fight with the U.S. Covering Force.
b. The basic load of Soviet vehicles is as follows:
(1) T-62
14 - APFSDS
? - HEAT

19 - HE
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(2) BMP
) - Sagger
10 = 73mm HEAT
C. All BMPs have Saggers mounted at the start of the

battle.

d. All BMPs must be stationary during the entire

period of a missile engagement,

e. A BMP in the assault can fire one Sagger every

two minutes.

f. A dismounted Sagger Team can fire a missile every
30 seconds.
9. BMP must be stationary when firing the 73mm gun,
h. The BMP nust fire the 73mm gun and Sagger from
an exposed (rather than hull defilade) position.

i. BMPs have no night sight for ejither the Sagger or

the 73mm gun.

j. Soviet forces can breach a U.S. obstacle in four

minutes.

k. The BMP and T-62 can generate a smoke screen for
10 minutes.

1. When the Soviet tank regiment attacks, it has one
Motorized Rifle Company attached to every Tank Battalion.

m. When the Motorized Rifle Battalion attacks, Yt has

one 13 tank Tank Company attached to every Motorized Rifle

Battalion.
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n. Each tank platoon has one tank equipped with a

mine plow.

o. Each tank battalion has one tank equipped with a
mine roller.

p. The assault elements of both tank and motorized
rifle regiments arrive at the U.S. MBA in a breakthrough
formation (See Appendix 1 {[Soviet Formations])).

q. A Soviet Tank or Motorized Rifle Regiment will
not continue to advance once it has suffered 59% losses of
organic systems (e.g., 50% of the T-62s in a Tank Regiment
or 50 of the BMPs in a Motorized Rifle Regiment). Instead,
the depleted regiment will hold in place, seek ccver, con-
tinue to engage, and assist the passage of following regi-
ments.

r. Soviet forces will attack at the maximum rate of
movement permitted.

s. An attacking Soviet battalion when moving through
a minefield will proceed 100 meters after the first mine is
detected. Thereafter following vehicles will tiavel in the
tracks of vehicles which previously breeched the minefield.
Once one battalion has breeched a minefield all other
battalions can follow the tracks of the previous battalion

and traverse the minefield withouvt casualties.

Appendix

Soviet Formations
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ANNEX B -~ EXPLANATION OF METHODOLOGY

I. INITIAL DEPLOYMENT

1. Each iteration regan with the errecting of a screen

between the main battle area and the area in which the Soviets

deployed into their breakthrough formation. This allowed
the U.S. player to deploy his troops without revealing their
location to the Soviet player, and for the Soviet commander
to select his avenues of advance and locaticns for his smoke
missions without revealing his scheme of maneuver or having
any intelligence beyond a map reconnaissance on which to
base his smoke screen.

2. Once they removed the screen, the U.S. and Soviet
players were committed to their initial deployment and axes
of advance until some event (e.g. a visual sighting or
receipt of direct fire) logically provided them with intelli-
gence upon which to alter their previous plens.

I1. INITIAL ENGAGEMENT RULES

1. The defender, starting in a position of defilade and
able to move by covered routes, always opened the direct fire
portion of the battle. 1In order to engage a target, the f.r-
ing vehicle needed to have intervisibility with the target.
The players determined intervisibility by stretching a string

from the right front bumper of the firer to the right front

bumper of the target. If the string did not touch any terrain

feature between the two vehicles, then the firer had inter-

visibility with the target. (See Appendix 1 [Intervisioility]))
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2. 1In order to create the elements of local surprise .
that the defender normally possesses over his attacker, the '
Study Group used the following rulea: E

a. If the defender initiated direct fire at a range :
greater than 1300 meters from a defilade position from which i
no previous U.S. system had ever fired, the defender could ;i
fire an initial, and for tanks, a Burst On Target (BOT) round, f:
before the target could return fire.

b. TIf all of the above conditions existed but the
range was between 600 and 1300 meters, then the defernder
could only fire an initial round before the target could @5
return fire, ‘

¢. If the range was less than 600 meters or any

other conditione in a. above did not exist, then both sides }

v e T LY I I SIS TR ORI TR, (TR OF #4 e =
et

could engage simultaneously.
III. DIRECT FIRE

1. P'ayers input all direct fire information to the

L Wb e, PR -

computer through IBM mark sense cards (see Appendix 2 (Com- i
puter Hardware]l). On all direct fire input cards the players
provide the computer with the following information:

a. The type vehicle firing

-

b. The type ammunition fired ]
c. The vehicle number of the firer (all vehicles

on the board had a unigue number)

d. WwWhether the firer was moving or statjionary when

firing
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e. The number of rounds being fired
f. The range from the firer to the target
g. The type vehicle that is the target

h. The vehicle number of the target

[XN
.

wWhether the target is moving or stationary

j. Whether the target is fully exposed or in
hull defilade

k. Whether the target is facing the firer or
flank to the firer

1. Whether the firer has acguired the target and

has "a round in the chamber™ ready to fire.

IVv. FIREPOWER AND MOVEMENT INTERVAL

Training and Doctrine Command's System Analysis
Agency (TRASANA) designed BATTLE so that the players could
establish any interval of fire and maneuver they desire.

1. This study used 30 second intervals because
that is the approximate time lapse required for a tank to
engage a target with two rounds, back into total defilade,
load a third round, and occupy an adjacent fighting position,
This is alsoc approximately the time a TOW crew needs to load
a missile, fire it, track it to the target, and reload a
second round.

2. The BATTLE program contains mean data on all
engagement times (1.e. loading, firing, and time of flight)
and the procgram will randomize these data to render a firing
order among all Soviet and U.S. systems.

B-3
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3. At the start of each fivrepower interval, both

the Soviet and U.S. players input all vehicles they desire
to fire during the 30 seconds of interval. The BATTLE Pro-
gram will accept up to 80 of these cards during a aingle
interval period.

4. As the computer runs through this 30 gsecond
intexval, it will visually display the results of each engage-

ment as it occurs (hit or miss, kill or no kill) and store

the results. (See Appendix 3 [Computer Hardware in Operation}).

5S. If a long range anti-tank precision guided mis-
sile team dies during the flight of a migsile, the missile
will always miss. If a vehicle is killed before it can fire,
the computer will remove that vehicle from the computer's
randomized firing order.

6. At the end of the 30 second firepower interval
the program informs the players that they should take a 30
second maneuver interval. During this 30 seconds, the players
can move their vehicles a scaled distance equal to the dis-
tance the vehicle could move during actual combat. Another
30 second fire power interval then follows and this rotation
continues until the game's end.

V. INDIRECT FIRE

Players input indirect fire through IBM cards in
a similiar manner as they input direct fire.

1. For each indirect fire mission, a player must

provide the following data:
B-4
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‘ (a) Whether the mission 8 fq slrect or %
general support battery or battalion. %
(b) The broad number of the batrery (all bat- é
teries have a board number and a location stored within the 3 ; :
program) . : 3
(c) The status of the forward observer ({(not . i
trained, will adjust, will]l not adjust). .
(d) Target type
(e) Status of target (in open, in woods, in town)
(f) Time by which laat volley must land .
\g) Anmo choice
{h) Number of volleys
(i) Radius of target areca
( 2, Based upon randomized mean time to deliver the
’ rounds, the computer will then tell the players during the
sequence of firepower events when and where the volleys landed.
Unlike the dircct fire evaluation, however, indirect fire
cvaluation is not totally a Monte Carlo computer determined
result. 1Indirect fire evaluation is only computer assisted
and the player must input the following information before
the computer can determine the results of the mission:
(a) Target type (on a mechanized Lattlefield l
what a commander originally shot at may have moved and a i L

different target maneuvered under the indirect fire mission).

(b) Board numbers of all targets within the radius

of lethality.

PO P Ry Py




t
! (c) Status of Target (open, wood or town) Co)
(d) Azimuth and distance from the targets to aim

poir.t that landed (must be input a single target at a time).

(See Appendix 4 (Calculating the Location of Inccming Artillery))

e ——— - — o a s

(e) General Comments:
(1) All indirect fire missions called for
Fire For Effwct, and forward observers made no attempt to

adjust fire. The short duration of each battle precluded

- ——— -

the use of adjustment techniques; if forward observers had
tried tc adjust it was unlikely that fire for effect rounds |
would have arrived in time to affect the battle. )

(2) Indirect fire systems never significantly

- e S WL dwman . -

influenced the outcome of any battle by killing a large

number of vehicles and only rarely did they contribute to ! :

the measure of effectiveness. ‘ |
(a) Lethality data within hit/kill prob-

abilicty data sets do not consider the shock eftect of

artillery or mortar rounds impacting on command and control,

fire distribution, target acquisition, target/missile trackings,

or intervisibility.

(b) 1Instead, players adjusted target
! acquisition and system firing rates during subsequent fire-
power exchanges but could not make adjustments at the time

of indirect fire evaluation unless the system in question was

evaluated ag killed. These limitations and adjustments woere

W Y v @ g -




‘, present for Soviet and U.S. orxrganizations, however, this did
not favor one U.S. organization over another.
(3) Pre-planned fires were not used by either

side. The use of pre-planned fires would have reduced response

]
!
3
:
3
!

times and increased the amount of indirect fire on the battle-
field. The indirect fire sub-routine present in BATTLE is i
cumbersome in this area.
(4) The numbers of the Study Group observed
; during the course of game play that fi and mortar-delivered
smoke munitions had significant impact on the conduct of a T

battle and subsequently used their scarce indirect fire

? resources to take maximum advantage of that effect. Hence,
b no influences should be drawn from the gquantities of FA, HE
: ('_ ~r ICM munitions expended by each side. f
' VI. SMOKE |
The players of BATTLE must use both computer and manual -
; operations to piay the vital element of smoke. i
: 1. A player deairing a amoke screen must input to the ; ;
computer an indirect fire mission designating smoke.
2. After the computer has randomized the mean time to '
; yet the smoke rounds on the ground, the computer tells the ,
i Players at the proper time during a firepower event where ;
v :

the smoke rounds have landed.

2. The players must then place a series of templates

L had AR ke i e e A vl omen kA i

§
E on the ground to show che build up of smoke over two minutes.
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4. Then for the ten minutes following the complete
build up of smoke, at each succesgive maneuver event the
players must move the smoke .+ the speed and in the Jdirvction
of the wind.

S. At the end cf the twelve minutes, the players must
lift the template from the terrain board.

6. All indirect firc smoke screens were assumed to be
forty meters in height.

7. Soviet BMP's and T-62's can lay a4 smoke screen by
injecting diesel into the exhaust manifold. This smoke screen
was ten meters high, two hundred meters long, and spread
into the direction to which the wind was blowing. These
smoke screens were also laid on the terrain boarde manually
with a sponge template.

VII. MINEFIELDS

As the vehicles moved across the battlefield, some
crossed minefields. The computer evaluates minefield
crossings by the keyboard entry of the following data:

1. The minefield number (previously defined in
density for the computer).

2. The number of rows of the minefield the target
vehicle crossed.
3. The type vehicle crossing
4. The status of the vehicle
(a} Buttoned up moving fast (status used in the
Study when the vechicle had to c¢ross a minefield under direct

fire). B-8
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(b) Buttoned up moving slow

(c) Hatches oﬁen moving fast (status used in the
Study when the vehicle had to cross a minefield when not
under direct fire).

(d) ﬁatches open moving aldw.

VIIXI. PLAYER LEARNING CURVE

Unguestionably, both the Soviet and U.S. players
become more adept with every iteration. Not only did they
become betcter players they more importantly became familiar
with how to use the particular terrain to greater advantage
and how to use the organic and attached weapons systems to
complement each other. 1In order to offset these advantages,

the Study followed two procedures:

1. The Study Group varied the order in which the
organizations ran through the different scenarios. For 4-3-4,
this was possible only for Scenarios #5 and #6 (see X METH-
ODOLOGY for an explanation). For Scenarios #1 through #4,
4-3-4 was the next to last organization to run the scenario.
Because the study added 4-4-3 to the alternatives after the
Study Group had run all other iterations, 4-4-3 was the last
organization to be played in all scenarios.

2. The Study also alternated the battalion commarders
Flaying the U.S. force. Consequently, no single commander

played a particular organization in two 8successive scenarios.

s
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IX. SUMMARY

The general Methodology, Game Rules, Key Factors, and
Assumptions could not possibly cover all situations prior to
+heir occurrence. Durig every iteration, the players had
to decide in peculiar ritvaticns what metandology would
approximate the veality o7 combat in Contral Burcpe. (Soe

Appendix & ldame in Proarcaes'y,

Appendices

1. Intervis.bility

. Computer Hordware

. Computc. iardwav. it Operation

. Calculating the Location ¢f Incoming \rtillery
. Game 1n Progress
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APPENDIX 2 to ANNEX B
COMPUTER HARDWARE

PO I VRN

PP




.

N OPERATION

APPENDIX 3 to ANNEX B

COMPUTER HARDWARE 1

o

i dabdibd - o AL iy SR i

et

TR UY-r%, (- Yo N JUNRIE RO WPy 25

RN I

TP

-

SN P,.I.lﬂ..fg:ru.w.ﬁ\..:.#tﬂ.&

e T e e e T a e e

—_—

- — e ———— -~



e imankd aa a S e, adeeirel
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COMBAT POWER INDEX
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ANNEX C (Combat Power Index)

s Do+ ¢

I. GENERAL: 1In order to aggregate and compare the relative g
Combat Power that differing systems and organizations contrib-

uted to the battle, the Study Group, developed a Combat Power

Ceadbhea

ot St w3 < MO S 2"

lndex (CPl)., based upon the professional experience of the
Study Group members. The Study assigned Combat Power Coefficients
(CPC) for MS0Al Tanks, TOWs, Dragons, and LAWs. For Criterion

B, the Study Group also assigned CPCs to T-62 Tanks and BMPs.

PRTWINEN WINPT - P

These coefficients represent a measure of utility of a system
considering its individual capabilities and limitations; values

assigned were placed on a utility scale from 0.0 to 1.0.

R N ey v

Ii. U.5. DIRECT FIRE WEAPONS

b et Mkt b et aa AN Lanilan i wa Bl e

a. In developing the CPC, the Study Group considered
firepower, mobility, range of weapons, survivability, and %i
the flexibility of employment of the system under all cir- '
cumstances.

b. No correlation exists between a system's CPC and ?!
its performance in registering kills. Rather, CPCs take |
into consideration a system's total contribution to the
battalion battle. 5?

(1) LAW. A light anti-tank weapon with an excep-
t.ionally short range and limited utility, it nevertheless

made a contribution in situations where infantry strongpoints |
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were employed, such a3 in villages and close terrain. 1In
all cases, LAW was employed only by the attached infantry
company. LAW's CPC = .1,

(2) Dragon. A short to medium range anti-tank
guided missile (ATGM) with somewhat greater utility because
of its greater range and lethality. Dragons were also
employed by the infantry company. Dragons CPC = . 2.

(3) TOW. Factors weighed in assignment of TOW's
CPC included its excellent maximum effective range, lethality,
and mobility, versus its slow rate of fire, limited night
fighting capability, limited capability at ranges less than
700 meters, small basic load, and lack of survivability
against direct fire. TOW's CPC = .4.

(4) M60Al. 1Its high rate of accurate aimed fire,
excellent cross country mobility, armor protection, and
flexibility of employment in open terrain, versus its high
silhouette and limited night fighting capability were con-
sidered in assigning an M60Al's CPC, which equals .7,

I1I. DIRECT FIRE SOVIET WEAPONS

a. BMP. Excellent firepower (Sagger and 73mm smooth
bore gun) to extended rangcs, cross-country mobility, vers-
atility (with its infantry squad), and armor protection, as
opposed to slow rates of fire, small bausic load of Sagger
and 73mm HEAT, and limited night fighting capability was

considered. This comparison with TOW CAP was inevitable,
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é!; and when all factors were balanced betweer the two systems
caused a CPC equal to .4 to be assigned.

b. T-62. Similarly, comparison between M60Al and

PEY L STV RN e RN

T-62 tanks yielded the conclusion that they are roughly :

[
1

equivalent in capability. The Study Group, therefore,
assigned a CPC equal to .7 to the T-62.
IV. ARTILLERY

a. Utilization of field artillery fires was not
uniform throughout the iterations. Although U.S. and Soviet

commanders employed much indirect fire in several battles, ,

A -

few losses were attributed to artillery (except Soviet BM 21
and U.S. 8 inch Howitzers). Suppression was considered
according tc the established game rules, as were the effects
{ of smoke. .
’ b. Since indirect fire made an infreguent contribution |
to the Study's measure of effectiveness ~ destroying Pact
vehicles - a CPC seemed to be inappropriate. Implicitly,
its contribution is included in the survivability of the
U.S. force, the time delay(s) imposed on the attacking

Soviets, and other output variables in ANNEX , Battle Reaults.
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BIOGRAPHICAL SKETCHES
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ANNEX D (Biographical Sketches) ! i

LTC Gerald P. Schurtz, Armor
DOR April 23, 1973

TREE FTS AP TUITEESn £e] PUCET I SE. NS NIRRT N S 1 AR

I - STy~

Assignment

Troop XO

Troop Plt 1dr/X0

Div Arty S$-3
BN CO

MAJ Henry J. Lowe, Armor

Organization

10th Cavalry
8th Cavalry

lst Cav Div
1st Cav Div

Location

Korea
Ft. Lewis, WA

Ft. Hood, TX
Ft . Hood r Tx

DOR October 10, 1975

! Assignment Organization Location
Plt ldr l2th Cavalry Germany
Troop CO 12th Cavalry Germany
Sqdn S-13 l12th Cavalry Germany
Regt S$-3 Air 11th ACR RVN
Asst J-3 Opns III MAF RVN
Troop CO 11th ACR Germany
Sqdn S-3 1llth ACR Germany
$qdn XO llth ACR Garmany

A Ak,

Regt S-2 ll1th ACR RVN
S$qdn Cmdr 1lth ACR Germany | 4
G-3 Plans V Corps Germany P
LTC Frederick J. McConville, Field Artillery
DOR april 4, 1974 i
Assignment Organization Location D
]
s-3 Officer 24th Inf Div Germany y
S-3 Officer lst Cav Div RVN 3
Asst G-2 lst Cav Div RVN i
Dist Sr Adv MACY RVN A
Asst Sec MACV RVN
BN XO lst Cav Div Ft. Hood, TX




MAJ James J. Steele,
DOR June 8, 1976

Assignment

Plt ldAr
CO X0
Plt LAr
Troop CO
S-3 Alir
Regt S-1
Troop CO
sqdn S$-3
$gqdn X0

Armor

Organization

13th
13th
1lith
1lth
11th
11¢h
1lth
11th
1lth

Armor
Axrmor
ACR
ACR
ACR
ACR
ACR
ACR
ACR

Location

Ft. Hood, TX
Ft. Hood, TX
RVN

RVN

RVN

Germany
Germany
Germany
Germany
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ANNEX M
ANALYSIS OF VARIANCE
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ANNEX M (Analysis of Variance)

I. GENERAL. Analysig of variance (AOV) was conducted to
determine if variation in results of battles could be
attributed to a change in key factors (variables), or if
variation resulted from chance alone.

II. A matrix of results was constructed, with organizations'
results in the columns and the scenarios' results in rows.
Then an AOV was conduct:ed on the means of battles by

scenario and by organization for; (1) Normalized Combat

Power Lost (the MOC), shown in Appendix 1, (2) Combat Power
lost (Row), in Appendix 2. and (3) M60Al Tanks Lost (Row),

in Appendix 3. Data points for these Appendices are derived
in Appendix 4~9, this ANNEX.

111, Fl is the F-Statistic for scenarios (horizontal),

while F, is for organizations (vertical). Both were analyzed
at the 95% confiderncu :e.el (F.OS)'

IV. In all three vrectrents, the F-Statistic for scenarios
means (Fl) exceeded F.OS' allowing rejection of the null ;
hypothesis. Specifically variation in the scenarios means |
(;) can be attributed to something other than chance, which

cculd be anticipated since variation of key factors in each

scenario was designed to present the alternative organizations

with different situations. ;
V. .However, in all three treatments the F~Statistic for

crganization means (Pz) was lesg than F.OS’ hence, the null

hypothesis cannot be rejected and, in the absence of further

M-1
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testing, variation in organization, means could be attributed 3,

©optreee i, L S

to chance.
Vi. This outcome could not be anticipated by inspection of
' the data. There is considerable variation in organization . i
means; heuristically, one would expect this variation to be
attributable toc organizational difference. YHowever, the wide '
spread of standard deviation(s) for the organization nay \
explain why the F-Statistic did not lie ontside the limit.
In any case, because the F-Statistic for organization means
was not statistically significant, further analysis was con- :
ducted.
VII. Three measurements of Loss Exchange Rate (LER) were
: extracted from ANNEX L, (Loss Exchange Rate) arrayed in the

same manner as above, and an AOV was conducted. 'the general oy

formula for LER is:

LER = Soviet Vehicles Lestroyed (By)
US Vehicles (Lost)

Thus, Appendix 10 is the LER for the total U.S. force,
Appendix 1) is the LER for M60Al and TOW, and Appendix 12

is the LER for M60OAl.

VIiii. 1In all three treatments, the F-Statistic for scenario

means (Fy) and organization means (F,) behaved the same.

F, exceeded F g5, allowing rejection of the null hypothesis
thav all variation between organization means may be
attributable to chance. Thus, differences in organization

-
A

means (x) is instructive, since means falling cutside the |

[P TYS

M=-2
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‘ population must have a reason, ostensibly a demonstrable : ,
difference in target-servicing capability. By inspection, -
in all three treatments the means for 4-3-4 (7.24, 8.8, and
11.48, respectively) are obviously outside the distribution, i
on the positive side. Intuitively, 4-3-4 must provide a :
significantly greatecr target servicing capability than the
other organizat:ons.

IX. Similarly, the F-Statistic for scenario means (Fl) was
less than its F o5 which did not allow rejection of Hgy in
this case. Specifically, variation in means between scenarios
can be attfibuted only to chance. Intuitively, this result
can be supported, as it is expected that variations in LER
hetween scenarios will depend on the nature of key factors -

i' visibility, terrain, rate of movement, and threat - in each

’ scenario. For example, LER for a battle at 1000 meters
visibility should be quite different than one at 3000 meters

which is borne out by the data. Thus, a rank order of

organizations (excluding 3-3-4 and 3-4-3) is as follows:

(1) (2) (3) (4)

ORGAN LER (TOTAL) ORGAN CP LOST(NORM)

4-3-4 7.24 4-3-4 12.10

5-3-3 3.89 4~-3-3 23.18 ,
4-3-3 3.38 5-3-3 30.65 :
4-4-3 3.31 3-3-3 33.92 i
3-3-3 2.76 4-4-3 35. 32

Comparison of Columns (1) and (3) reveal 4-3-4 prevails under

both measurements, by a substantial margin (€ 100R%), whereas,

the remaining organizations experience minor shifts.

A > M-3

&
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Organizations with greater numbars of tanka diuplace smaller

organigations, Column (1), possibly a reflection of groatey

target servicing capability.
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Appendix 4 (Scenario #1) to ANNEX M (Analysis of Vvariance }

. Computation) !
: No Fixed Effectivencss - Measured Costs - Do

No Effectiveness = 50% of Soviet Organic Vehicles Destroyed

PEP
Amtmna ity 3

SCENARIO: ) | i

B a4

ENEMY: 1 Tank Regt (93 T-62)+1 Mech Bn (31 BMP)

VISIBILITY: 2200 meters o

TIME (SEC.): 419 130 483 97 227 452 33e i
ORGANI ZATION 3-3-3] 4-2-3| 4-4-3| 4-3-4| 5-3-3| 3-3-4 3—4-3‘ :
lcp LosT . | ] %
(NORMALIZED): 28.1 16.9 3).‘ 3.0 41.3 32.5_0_;0.2 I 1
2 | :
CP_LOST: 3.7 119.5 |36.9 3.0 [41.3 [36.3 [11.8 | 3
-
M-6oal i.ost 33.3 {18.5 |40.7 0.0 {46.3 [33.3 | §.3 ] i
(NOFMALIZED) : . . . . ' . ; . :
fM-60a1 LosT: 1s0.0 |22.2 l41.5 0.0 [46.3 [38.3 |11.1 1 z :
NCTE: All figur-'s represent the percentage ) %

of comtat power or M-GOAl's lost by
a battulion during the course of a
battle.

l. Combat Power (CP) lost (Normalized) (%)=.7(#M-60A1 Lost)
+.4 (#TOW Lost)+.2(#Dragons Lost)+.1(#LAWs Lost): CPg_3.3 =
(46.2) utils -

2. Combat Power (CP) Lost (w)=,7(#M60Als Lost) .4 (#TOWs Lost)
+.2(#Dragons Lost)+.1(#LAWs Lost): CPgppg

3. M-60A1 Lost (Normalized) (%) = # M-60Al Lost
¥ M-60A1 1n 5-3-3(=%4)

4. M-60A) Lost (%) = K M-60Al Lost
¥ M-60Al 1n ORG (initial)

n-8
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Appendix S (Scenario #2) to ANNEX M (Analysis of Variance
Computation)

No Fixed Effectiveness ~ Measgsured Costs

No Effectiveness = 50% of Soviet Organic Vehicles Destroyed

SCENARIO: 2

ENEMY: 2 Tank Regt (186 T-62)+1 Div Tank Bn(31 T-62)+2 Mech

Bn (62 BMP)
TIME (SEC.): 6928 6088 6032 6371 2653 6104 4858

ORGANIZATION 3-3-3] 4-3-3] 4-4-3)) 4-3-4| 5-3-3} 3-3-4{ 3-4-3

lcp LosT 47.4 | 45.4 | 63.6 | 21.2 | 68.2 | so0.4 | 74.9
(NORMALIZED) :

2cp LOST: 65.2 | 52.6 | 64.0 | 21.2 | 68.2 | 56.4 | 86.7

3M-60Al LOST 46.3 | 46.3 | 68.5 | 16.7 | 90.7 | 46.3 | 77.7
(NORMALIZED) :

4 69.4 | 55.6 | 69.8 | 16.7 | 90.7 | s3.2 | 93.3

M-GOA; LOST:

NOTE: All fiqures repesent the percentage
of combat power or M=-60Al's lost by
a battalion during the course of a
battle.

SN ey

1. Combat Power (CP) Lost (Normalized) (%)=.7(#M~60A1 Lost)

3 +.4 (#TOW Lost)+.2(#Dragons Logt)+.1(8LAWS Lost): CPg_3_3 *
é (46.2) utils

, 2. Combat Power (CP) Lost (%)=.7(#M60Als Lost)+.4 (#TOWsS Lost)
2, +.2(#bragons Lost)+.1(#LAWs Lost) : CPoRrG

RN V1.5 B T

b USB43R SR 0 . U bt - & S0 5.0 v e 50 peviibiicusioodi- SOV IOt pllen G ek sfat bR

3. M-60Al1 Lost (Normalized) (%) = § M-60Al Lost A
T M-60AT In 5-3-3(=54) i

DY SR,

4. M-60Al Lost (%) = # M-60A)l Lost
¥ M=C0AI In ORG (initial)

e e Sl aem e ambaa




1 Appendix 6 (Scenario #3) to ANNEX M (Analysies of Variance
: Computation)

1 No Fixed Effectiveness - Measured Costs T

E 4
: No Effectiveness = 50% of Soviet Organic Vehicles Destroyed
(I
3
E E SCENARIO: 3
Pog ENEMY: 1 Tank Regt (93 T-62)+1 Mech BN (31 BMP)
E E VISIBILITY: 3000 meters
[ i TIME (SEC.): 158 241 182 184 183 392
I
ORGANIZATION 3-3-3] 4-3-3| 4-4-3] 4-3-4 | 5-3-3] 3-3-4)
lcp LosT !
. (NORMALIZED) : 13.4 11.7 4.5 3.2 7.1 5.6
4 2cp LOST: 18.4 | 13.5 a.6 3.20 7.1] 6.3
i 3
- M-60Al1 LOST
(NORMALI ZED) : 11.1 9.3 5.5 0 5.6 0
E
3 ‘m-g0al LOST: | 16.7 | 11.1 5.6 0i 5.6 0 |
9 t - -
NOTE: All figures represent the percentage
i of combat power or M-60Al's lost by
3 a battalion during the course of a
% battle.
1
i 1. Combat Power (CP) Lost (Normalized) (%)=,7(#M-60Al1 Lost)
+.4 (#TOW Lost)+.2(#Dragons Lost)+.1(#LAWs Lost)* CPg_4.3 *
(46.2) utils
2. Combat Power (CP) Lost (%)=.7(#M60Als Lost)+.4(#TOWs Lost)
+.2(#Dragons Lost)+.l1(#LAWs Lost)+ CPppg
4
i 3. M-60Al Lost {Normalized) (%) = & M-60A1 Lost
F # M-60ALl 1n 5-3-3(=54)
{ 4. M-60Al Lost (8) = # M-60Al Lost

¥ M-60A1 ir ORG (initial)

1M-10
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Appendix 7 (Scenario 4) to ANNEX M (Analysis of Variance 3
i Computation) 3
. 3
: ‘ No Fixed Effectivenuss - Measured Costs i
i No Effectiveness = 50% of Soviet Organic Vehicles Desatroyed 3
é

SCENARIO: ¢ :

E ENEMY: 2 ank Regt(186 T-62)+Div Tk Bn(31 T-62)+2 Mech Bn (62 BM?) ¥
VISIBILITY: 3000 meters ?

TIME (SEC.): 4440 6446 2532 4374 3373 3302 é

ORGANIZATION 3-3-3| 4-3-3| 4-4-3] 4-3-4| 5-3-3| 3-3-4

lcp LosT 45.0 47.6 31.8 21.4 37.4 20.8
{NORMALIZED) :

20p LOST: 61.9 | 55.1 | 32.3 | 21.4 | 37.4 | 23.2

3
“M-60A1 LOST 42.6 | 46.3 | 38.9 | 22.2 | 46.3 | 18.5
(NORMALIZED) :

44-60A1 LOST: | 63.9 | 55.6 | 39.6 | 22.2 | 46.3 | 21.3

i‘ NOTE: All figures represent the percentage

’ of combat power or M-60Al's lost by
a batta‘ion during the course of a
battle.

1. Combat Power (CP) Lost (Normalized) (8)=.7 (#M-60A1 Lost)
+.4(#TOW Lost)+.2(dDragons Lost)+.l (#LAWS Lost) ¢ CP5_3-3 -
(46.2) utils :

2. Combat Power (CP) Lost (%)=.7(#M60Als Lost)+.4 (#TOWs Lost)
+.2(#Dragons Lost)+.1(#LAWs Lost): CPppg
[ 1
3. M-60Al1 Lost (Normalized) (%) = # M-60Al Lost
i M=60A]1 1n 5-3-3(=54)

4. M-50Al Lost (%) = #§ M-60Al Lost
f M-60Al 1n ORG (initial)

(: ' M-11
»
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Appendix 8 (Scenario #5) to ANNEX M (Analysis of Variance
Computation)

No Fixed Effectivencss - Measured Costs

No Effectiveness = 50% of Soviet Organic Vehicles Destroyed

SCENARIO: 5

1A e AP W W W

ENEMY: 1 Tank Regt (93 T-62)+1 Mech BN (31 BMP)

VISIBILITY: 1000 meters

TIME (SEC.): 94 102 270 92 95 D
ORGANIZATION 3~3-3] 4-3-3| 4-4-3| a-3-4| 5-3-3
lep LoOST 27.3 10.6 | 29.0 13.6 18.2
(NORMALTZED) : |
|
2p LOST 37.5| 12.2 ) 29.5| 13.6 | 18.2 |
- |
3M-60A1 LOST 33.3 | 13.0 | 35.2| 16.7 | 22.2 ?
{NORMALIZED) :
4 50.0| 15.6 | 35.8 | 16.7 | 22.2

M-60A1 LOST:

NOTE: All figures represent the percentage
of combat power or M-60Al's lost by
a battalion during the course of a
battle.

1. Combat Power (CP) Lost (hNormalized) (%)=.7(#M-60~1 Lost)
+.4(ITOW Lost)+.2(4Dragons Lost)+.1 (¥LAWS Lost): CPg_3.3 =
(46.2) utils :

! 2. Combat Power (CP) Lost (%)=,7(#M60Als Lost)+.4 (#TOW8 Lost)
' +.2(#Dragons Lost)+.1l(#LAWs Lost): CPpprg

3. M-60Al1 Lost (Normalized) (%) = § M-60Al Llost
# M-60A1 1n 5-3-3(=54)

4. M-60A1 Lost (%) = # M-60Al Lost

¥ M-60AT 1n ORG (initial)

P D T P S T L PO ¥ W g s v sy
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Appendix 9 (Scenario #6) to ANNEX M (Analysis of variance
Computation)

ﬁ No Fixed Effectivencss - Measured Costs

No Effectiveness = 50% of Soviet Organic Vehicles Destroyed

RTSTRSNURIN SIS O W S ) M

SCENARIO: 6*
ENEMY: )1 Mech Regt (93 BMP) + Div Tank Bn (40 T-62)

RETT. VR 2Ty )

VISIBILITY: 2200 meters
TIME (SEC.): 186 217 186 144 219 !

ORGANIZATION 3-3-3| 4-3-3] 4-4-3] 4-3-4 5-3-3

lcp LosT 42.3 6.9 | 47.2 ] 10.2 | 11.7
(NORMALI ZED) :
200 LosT: 56.0 8.6 | 48.2 9.4 | 11.7 |

3M-60A1 LOST | 33.3 5.4 | 54.1 | 13.5 8.1 S
(NORMALI ZED) : :

4M-60A1 LOST: | 72.0 8.3 | 55.6 | 12.2 8.1

( NOTE: All figures represent the percentage

. of combat power or M-60Al's lost by
a battalion during the course of a
battle.

1. Combat lower (CP) Lost (Normalized) (3)=.7(#M-60A1 Lost)
+.4 (ITOW Lost)+.2(dDragons Lost)+.1 (§LAWs Lost): CPr_3.3 ° :
(46.2) utils '

2. Combat Power (CP) Lost (%)=,7(#M60Als Lost)+.4 (#TOWs Lost)
+.2 (#Dragons Lost)+.1(#LAWs Lost): CPgpg

3. M-60Al Lost (Normalized) (%) = & M-60Al1 lost .
# M-60Al 1n 5-3-3(=54)

4. M-60A1 Lost (%) = § M-60A1 Lost
¥ M-60A1 1In ORG (initial)

CPgRrG for Scenario 6 is different; one tank :ompany detached.

‘ .
Q M-13 ; {
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ANNEX N (EVALUATION)
I. General: The Study Group used the rationale and com-
putations explained in this annex to develop the Cost Model
for Criteria A and B and the Effectiveness Model for
Criterion B. Appendices 1, 2, 4, 5, 7 and 8 provide the
cost data for Criteria A and B, Scenarios #1 through #6.
Appendices 3 and 6 provide the Effectiveness Data for Criterion
B, Scenarios #2 and #4.
I1. Cost Model (Criteria As&B, Scenarios #1 through #6)

a. The Study utilized the following Combat Power Co-
efficients {(CC) to total and compare the relative contribu-
tions of variouvs systems in the defense:

(1) M-60A1 = .7

(2) TOW = .4
(3) Dragon = .2
(4} LAW = .1

(See ANNEX C [Combat Power})

b. Consequently the Combat Power (CP) of any organiza-
tion was measured by the following formula:

Cr = .7 (% M-60Als)+.4(#TOWS)+.2(#Dragons)+.1 (#LAWS)
For example: cp4_4_3u.7(53) +.4(12)4.2(12)+.1(12)=45 utils

¢. Using CPC, the following is the relative Combat
Power of all organizations:

Scenaxrios 1 thru 5 Scenario 6 (one tank co detached)

CP,_5.3=33.6 = 25.9

CP,_3_3=39.9 = 30.1

.7 iT8 /1] ’

1
!
5
:
]
!
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cp3_4_3=39.9 = 30.1

i aks . oama e e dl

CPy_4_4=41.3 = 33.6

CP,_q4-3°45.5 = 33.6

AP ey Y PR TR T S T RTHO

CPy_3_4=46.2 37.1 |

O T

C =46.2 = 34Q.13

Pg-3-3
d. 1Inherently, the loss of a single tank represented

I T

SR = T e A

a greator percentage loss of combat power to those organi-
zations with fewer tanks than it did to the H series
organization (533). 1he Study Group therefore realized that
to measure cost only in terms of the percentage of orqaniza-

tional combat power lost would unfairly penalize the smaller

N B gt g e WY e

(fewer M60Al's) organizations. Consequently, the cost ot
systems destroyed was held consistenrt across all orqganiza-

§ tions by fixing the util value assigned to cach aystem but

[ expressing losses as a percentaqge of the combat power of the
largest organization (533, 46.2 utils), Put another way,
this appraoch allowed a tank lost by any organization to

be equal in value in all organizations. Thus a Jdiviaion

or brigade commander with a fixed number of tanks at his
disposal could compare costs suffered by different organi-
zations in common terms. The differences in performance
rmight be indicative then of inherent advantages in particu-
lar organizations, not in gross numbers of tanks in a '

battalion.

©¢. The formula for normalized costs oxpressaed as a

percentage is therefore:

W ead™3
R s LETE T

]
4
h
3
E

h

Z
1
N
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s Combat pnwer lost by the organization (utils) _ B
i Combat power of largest organization (46.2 utila) .

f. For example,

(1) Situation: Scenario S5, Orqanization 333 : ;

(2) Losses: M60Al -6; TOW -4; Dragon =-2; LAW -0.

(3) Combat Power Lost = (.7)(6)+(.4) (4)+(.2)(2)

+(.1)(0) '

= 6.2

(4) CPORG-33.6

(5) Losas (Cost) as percent of CPyp. = 6.2

= 18.4%

{6) Normalized loss (Cost) as percent of

CPeyy = 6.2 - 13.4%

g . g. The Study umed normalized cost data to compare and

rank alternatives.

111. FEffectivenecss Model (Criterion B, Scenarios #2 + #4)

a. The Study utilized the following Combat Power Co-

cfficients (CPC) to aggregate and compare the relative con-

tributions of various Soviet systems in the offense:

{1) T-62 = .7

(2) BMpP L I |

(See ANNEX C (Combat Power])

b. The Study then utilized the following formula to

compute the effeoctivenasa of the U.5. defense:

Effectiveness = ,7 (8 T-628 kllled)+.4 (#8MPas killed)

N-13
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c. Since the Study in Criterion B fixed the cost for J
Scenarios #2 and #4 at 50 percent of U.S. Combat Power
cestroyed, the analyst had only to determine when that
occurred, enter the Coroner's Report at that time, and count
the aggregate of each type Soviet system killed.
d. By using the Effectiveness Modei, the Study Group
; calculated the raw utils of Soviet Combat Power destroyved

Ly a battalion and then compared tattalicns by this figure.

Appendices

1. Cost Data, Scenario #1

2. Cost Data, Scenario #2

J. Effectiveness Data, Scenario #3
4. Cost Data, Scenario #3

5. Cost Data, Scenario #4

6. Effoctiveness Data, Scenario #4
7. Cost Data, Scenario #5

8. Cost Data, Scenario #6

B R ORI PO
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ANNEX O

NON QUANTIFIABLE FACTORS
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ANNEX O (Non Quantifiable Factors)

I. Early in the analysis, the Study Group recognized that
many of the important indicators of performance were not
subject to guantification. The most significant of these
qualitative indices of performance concerned the alterna-~

tive organizations' capabilities in command and control,

responsiveness, employability, sustainability, and flexibility.

(See Appendix 1 (Qualitative Sumnmary by Battaiion Organiza-
tion]).
IT. COMMAND AND CONTROL

a. Leadership attrition had a significant influeunce
on the effectivcness of a number of the alternative arqani-
zations particularly at the platoon level. However, the
most important factor in command and control was the span of
control, an exceptionally difficult problem to analyze with
BATTLE. In the end, the Study Group simply watched the
differing situations develop on the terrain boards and
speculated from experience what would be the problems or
advantages of each alternative organization.

b. Platoon Organization

(1) Three Tank Platoon:

(2) The three tank platoon never experienced
leadership attrition so severc as to render a platoon combat
ineffective. To achieve this, however. the Army would have
to man two out of every three tanks with leaders, and this

would be poor utilization of our NCO corps.
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(b) The span of control was excellent. The -
platoon leader easily led this platoon using hand and arm
signals and few radic transmissions. The Study Group
speculated from the battle situations on the terrain boards
that this platoon would not need a radio net and could
operate with all tanks tuned to the company fregquency.

2}y Four Tan¥ DPlatoon:

(a) The four tank platoon only once experi-
enced leadership attritisn (loss of both ‘e »latocon leader
and platoon sergeant! :o severe as to re:xder an otherwise
viable platoon comb it ineffective. Conscqyuently, loss of
effectiveness due ‘0o ‘ea ¢rship attrition does not appear
tc be an endenic vreblem with the four tank vlatoon.

(v) Intuitively, the span of control in a l ‘
four tank platoon ic nct as good as in a three tank jplatoon.
The four tank platoon can deploy and manevver as two s:ctions,
and this capabi'ity in prrticular made command and control
more difficult in a four tank platoon. A four tank platoon
needs it. ven radioc net, and its platoon lcader cannot
totally control the platoon with hand and arm signals.

(3) Five Tank Platoon:

(a) In almost every iteration, some five tank
platoons suffered loss of combat effectiveness because
leadership attrition is ~ real weakness of the five tank

platoon.
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(b) Because both the four and tive tank
platoons can deploy and maneuver as two sections, the span
of control is almost identical in both organizations. The
platoon leader can not totally control his platoon with
hand and arm signals and the platoon must have its own radio
net, but the span of control is well within the capabilities
of the platocn leader and platoon sergeant.

c. Company Organization

(1} Three Platoons: Experience and the game boards
conclusively indicate that the company commander can easily
control three platoons. Furthermore, the Study Group saw
no indication that the company commander needed the assis-
tance of a second in command to command and control three
platoons.

(2) Four Platoons: While it wac exceptionally
difficult to gauge the span of control difficulties of a
commander with four platoons, the Study Group saw numerous
fast breaking situations where a Company Commander would
have had real command and control problems with four man-
euver elements. The conclusion of the Study Group is that
four platoons exceed <the span of control of a tank company
commander.

d. Battalion Organiz:tion

{1) Three Companies: Again operational experience
and BATTLE clearly indicate that three companies are well
within the span of control cof the Battalion Commander and

his staff.
0-3
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(2) Four Companies: The operational experience
of the Study Group and the iterations of BATTLE also show
that a four company battalion, even with an organic TOW
company and an attached Mechanized Infantry Company, is
within the effective command and control of the Battalion
Commander and his staff. The Regimental Armored Cavalry
Squadron is an excellent example of a combat formation that
habitually operates with four maneuver units (three Troops
and one Tank Company) and two support units (an organic
Howitzer Battery and an attached or direct support Engineer
Company). Quite often in dcfensive missions, moreover, the
Armored Cavalry Squadron receives the attachment of a second
tank company, so four maneuver companies is not the upper
limit of the Battalion or Squadron Commander's 3pan of con-
trol. However, when a battalion is organized with more
than three companieg the S-3 or Deputy Battalion Commander
muat play a role almost equal to that of the Commander in
the control of the battalion.

I1I. RESPONSIVENESS

a. Responsiveness in a battalion was a direct function
of responsiveness in the individual companies since most
battalions move, maneuver, and deploy on multiple routes,
Responsiveness in the companies was a function of the size
and number of platoons assigyned to it. At the platoon level,

responsivenegs was directly correlated with case and speed

of occupying and extracting from a platoon battle position.
0~-4
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b. Platoon Organization
{1) Three Tank Platoon: The three tank platoon

was the most responsive of the three alternative platoon

.l

organizations.

{(2) Four Tank Platoon: The four tank platoon was
as easy or easier to position on the battlefield as the three
tank platocon. Most platoon battle positions, without de-
grading the contribution of individual tanks, facilitated
four tanks as smoothly as three. The four tank platoon had
the added advantage over the three tank platoon of being
capable of positioning by two tank sections which allowed
the {our tank platoon to use terrain that the three tank
platoon could not use. The four tank platoon by virtue of
its extra tank, however, could not occupy and extract from
a position as quickly as a three tank platoon.

(3) Five Tank Platoon: The five tank platoon
in comparison with the three or four tank platoon was simply
cumtersome. Far too often, the five tank platoon had to
occupy platoon battle positions which severely limited the
performance and participation of one of the five tanks in
the platoon. Furthermore, the five tank platoon was sub-
stantially slower in occupying and extracting from positions

particularly when it operated in close proximity to other

platoons of the company.
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c. Company Organi.zation
(1) Three Platoon Companies: Three platoon com-
panies whose platoons had only three or four tanks proved
highly responsive. However, 5-3-3 with a total of 17 tanks
in the vcmpany suffercd degradation of 1cosponsiveness on
numerous occasions from too many tanks in a constricted area.
{(2) Four Platoon Companies: Four platoon com-

panies were the most unresponsive organizations regardless

of the size of thoe platcons of any company organization tested.

On numesous occasions four platoon companiss had difficulty
finding a good platoon battle positior for the fourth
platoon that would contribute to the Company effort. Far
too often, one platoon was unable to extract cleanly and
got cut off and totally destroyed.
IV. EMPLCYABILITY

a. Employability refars to the viability, potential
for cross attachment, and potential for tactical deployment
that various size organizations offer their commandors.

b, Platoons

(1) Three Tank Platoon: The three tank platoon

sulfered from severe viability Jimitctions. Without the
ability to operate in sections, the three tank plato.n
cannot operate separats from ite paront company. This In
turn sevorely limits the tank company as an asset when
attached to a Mcchaized Infantry Company. Furthermore, if

4 three tank plutoon lost ono tank it almost ceased to oxist

as a viable forco. o-¢
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‘ (2) Four Tank Platoon: The four tank platoon

was the most employable platoon of the battlefield.
(}3) Five Tank Platoont The five tank platoon

proved almost equally employable.

N} THY

c. Company Organi=ation: Cf all the company alterna-

oA S N i i v B acali

tives only 4-4-3 had a distinctly unigue and advantageous

. dman
v TXUPTTR

characteriatic. With four platoons of four tanks, 4-4-)
had an additional viable platuon capable of independent ; f
operetions that it couid attach out, Therefore, 4-4-1

could send a particularly useful company to a mechanited
; infantry battalion in a cross attachment, ‘ -
, d. Battalion Organization: |
(1) Three Company Battalion: When defendinyg

against a Soviet regiment, the three company battalion

FL . -\
-

‘r

3 suffered a rovere problem that usually cost it one company

dentivoyed,  The Sovicets in a breakthrough attack advance with

i
# two battalions abreast and one trailing. This usually meant

i that two tank companies of the U.8. battalion engaged cone

F Soviet battalion while the third company fought the recond

Soviet battalion alone. The resuvlt was that the third com-

pany was totally demtroyed. Moreover, when the three company

battalion had tu crose attach a company, the battalion wee

close to louvsing ite viabslity.

(2) Four Company Dattalion: The four company
i battalion 18 a two axis of advance organieation. four com- ?

panies wetre jdeally sujted for fighting the two pronged Raviet

0-7
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brecakthrough attack because this battalion could match two '
companies against each Soviet battalion. Furthermore, the
four company alternative could cross attach one compisny and

still have a strong battalion remaining. !j

[ L e Ll e

V. SUSTAINABILITY
a. Sustainability is a mcasure of an organization's %7

ability to remain viable as an organization when it begins

to take losses.

; b. Platoon Organizations:

: (1) Three Tank Platoon: The thrz2c tank platoon 1is !

organized one tank away from loosing its viability. If any

mishap cf maintenance or Lattle loas caused a lowss the

>
platoon lost its viability.
(2) Four Tank Platoon: The four tark platoon i ' 5
was the most viablc platoon organization of tanks because it 1
had a two tank margin of viability. Moiroovar, the four tank 1
platoon never coxperionced situations in which platconn lost i
all of their leadorship and teft the platoons without leader-
ship. -
()J) Five Tank Platoons: The five tank platoon
obviously had the greatest sustainability in tarks but
repeatedly exporienced problems with lost leadership and '
f leaderless platoouns.
c. Company Organization: The company organjized with

A; as few ag ton tanks - simply 4id not have envugh sustain-

ability in its platoons to remain a viable company through
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too many losses. The seventeen tank companies had the best
sustainability and it could usually "solve" its leadership
crises in the platoons by "cross leveling” its leaders.
The comvanies with 13 tanks had good sustainability while
not as good as the 17 tank companies.

d. Battalion Organisation: The 4-3-4, 4-4~3, and
$-3-~3 had the gross number of tanks necessary to sustain
these organizstions into the fight against the second echelon
of a Soviet division attack. The 3-3-3 battalion d4id not
have the gross numbar of tanks to fight more than one
battalion.
VI. FLEXIBILITY

a. If the number of tanks in an armored divis'on remains

constant, the division could organize nine battalions in a
3-3-3 configuration. This obviously has implications on
the battlefield flexibility afforded commanders above battalion
at brigade and division levels. The following chart depicts
the battlefield flexibility afforded commanders from the

platoon to the division level by various organitations:

BN ORGAN MINIMAL FAIR GOOD EXCELLENT
3-3-3 Plt 1dr (1) BN CO(165) Bde CO(2,3,4)

(36) Co CO(145) Div CO(2,3,4)
5-3-3 Plt 1dr(2,3,4) Co CO(263) BN CO(1)

(54) Bde CO(2&d)

Riv CG(S)

4-4-3 Co CO(2&d) Plt Ldr(2s3)

(53) BN CO(2) Bde CO(S)

Div CG(2&3)
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BN ORGAN MINIMAL FAIR GOOD EXCELLENT
4-3-3 BN CO (1&5) Plt XAr (2&3)
(45) CO CO (283)
Ble CO (243)
Div CG (2&3)
4-3-4 Plt LAr (2&3) BN CO (1, 2,
(54} Co CO (263) 3, 4,
Bde CO(14&5) 5)
Div CO (146%)
Factors Considered in Determinations: (1) Sustainability
(2) Responsiveness
(3) Maneuverability

(4)
(s)

Appendices

Ease of Positioning
Ease of Cross Attach-
ment

1. Qualitative Summary by Battalion Organization
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Appendix 1 (Qualitative Summary by Battalion Organiz.

to ANNEX O (Non Quantifiable Factoras)

3-34)

Advantagau

Excellent command & control

Leadership during the battle
was plentiful

veak tanks receive more
attention because of reduced
span of control.

Highly responsive.

3~4-3

Advantagea

Excellent command and control
at platoon levasl

Good combat power at company
and battalion level.

o-11
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Dicadvuntagel

-Lacks combat power, par-
ticularly in a low visi-
bility scenario.

-Organized too close to the
margin.

~Highly sensitive tc the
OR rate.
-Unforgiving organization.

~Platoons must be employed
as a company.

-Difficult to cross attach,

Disadvantages

-Lacks combat power at
platoon level.

=Difficuit to offectively
employ four platoons in
company position,

-Companies are less respon-
sive,

-Difficult to cross attach.

=Company Commander is over-
loaded.
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3-3-4

Mvantages Disadvantages

? - Bxcellent command & control -Lacks combat power at
| at platoon & company level. platoon levael.

- Mequate command & control ~Highly sensitive to the
at battalion level. OR rate.

= WNeak tanks receive more ~Platoons must be employed
attention because of reduced as a company.
span of control.

= Combat power in the battal-
ion is adeguate.

IR e ST TP [ e
‘,ww.,.m.m.wmmm

= lsadership during the battle
was plentiful.

! = Added flexibility afforded
by the fourth company.

ey AW ey

- Excellent for cross attach- )
ment . oy

4-3-4

Advantages Disadvantages %

- Combat powser at platoon, ;
compary & battalion level ' . o
is excellent. )

r

= Good command & control !
at platoon & company level. o

= Adequate command & control
at battalion level.

= Meguate leadurship through-
out the battle.

- -

- More flexibility at platoon
lavel.

e e 4,

= Mded flexibility afforded
by the fourth company.

= Excellent for cross attach-
ment. )
0-12
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Advantages
Excellent combat power.

Particularly strong in low
visibility and limited
terrain scenario.

Advantages

Combat power at platoon,
company, and battalion
level is excellent.

Good command & control
at platoon, company &
battalion level.

Adequate leadership
throughout the battle.

More flexibility at
platoon level.

4-4-3

Advantages

Excellent combat power.

Good Command & Control at
platoon and battalion

Adequate lcadership through-
out the batt.e

More flexibility at platoon
level.

Disadvantages

-Cumbersome, unrssponsive,

~lnefficient target servicing.

-Prone toward leadership
crises.

-Difficult to deploy on the

terrain at platoon, company
and battalion level.

Disadvantages

-Experiences degradation
when crose attached.

Disadvantages

-Cumbersome, unresponsive.

=Difficult to deploy on
the terrain at Co level.

-Experiences significant
degradation when cross
attached.

«Co CO overloaded
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ANNEX P (lLeadership Lost)

A. Losses by Scenario

Scenario #§1

BN 2O

Forward Obs
FPorward Air Cntl
Company CO

Plt lAr

Plt Sgt

Deputy BN CO
Forward Obs
Forward Air Cntl
Company CO

Plt Ldr

Plt Sgt

Scenario #2

BN CO

Deputy BN CO
Forward Obs
Forward Air Cntl
Company CO

Plt Ldr

Plt Sgt

BN CO

Deputy BN CO
Forward Obs
Forward Air Cntl

Company CO
Plt lLdr
Plt Sgqgt
Scenario #3
Forward Obs
Company CO
Plt ldr
Plt Sgt
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Scaenario #4 j

4-3-3 3-3-4 3-3=-3 4-3-4 4-4-3 5-3-3
Forward Obs 1 3 2 0 0 l
Company CO 0 3 3 2 3 1
Plt Ldr 6 8 8 10 8 ki
Plt Sgt 8 9 8 13 10 8
Scenario #5

4+3-3 3-3=-3 4-3-4 4~4-3 5-3-3
Forward Obs 1l 2 0 0 0
Company CO 1 2 1 0 0
Plt Ldr 4 o 4 7 6
Plt Sgt 4 6 2 7 4
Scenario #6

4-3-3(C) 3-3-3(2) 4-3-4(3) 4-4-3(2) 5-3-3(2)
BN CO 0 1 0 0 0
Deputy BN CO ¢ 0 0 e 1
FAC 0 1 0 0 0
Forward Obs 0 2 0 0 0
Company CO i 1 0 1 1
Ple 1dry 3 6 2 6 <
Plt Sgt 4 6 0 7 2

B. Rank Ordering o! Alternatives by Scenario (Utils lost)

Scenario #1
4-3-4(1)
4-3-3(8)
3=4-3(9)
4-4-3(16)
3-3-4(20)
$5-3-3(20)
3=3=3(20)

Scenario #4

4-3-3(14)
5-3-3(19)
3-3-3(28)
3-3-4(29)
4-4-3(30)
4-3-41(31)

Scenario #2

Scenario #5

4-3-4(10)
5=-3-3(10)
4-3-3(12)
4-4-3(14)
3-3-3(20)

Scenario #3

Scenario #6
4-3-4(2)
4-3-3(11)
5=-3-3(15)
4-4-3(17)
J=-3-3(22)

Battalion Commander = 6 Utilse

Deputy Battalion Commander = 5 Utils
Company Commander = 4 Utils
Platoon Leader = 1 Util
Platoon Sergeant = 1 Util
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C. Rank Ordering by Alternative (% of leadership utils remaining)

4-3-4 (73%)

4-3-3 (69%)

4-4-3 (64%)

5-3-3 (59%)

3=3-3 (49%)

D. Discussion

This is a highly simplified analysis. Scenario #2 and #4
allowed the U.S. battalion to fignt on until losses or the
tactical situation forced a passage of lines or hand off of
the battle. This analysis is consequently decidedly unfavorable
to 4-3-4 which never had to hand off the battle because it
defeated the entire Soviet force. 1In order to accompiish this,
however, 4-3-4 had to exchange fire with the Soviets for a
much longer period.

This analysis also made no adjustments for the density of
leadership in each alternative. Therefore, the leadership in
3-3-3 was statistically much more exposed with the game rules
allowing the Soviets perfect fire distribution. 1In this
respect, 5-3-3 statistically exposed its leadership least

to Soviet fire.
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“ ANNEX Q (Combat Power Remaining)
A. Percentage of Combat Power Remaining at the End of Each

Scenario by Rank Order

3 ot o S i bl

C. Discussion

Scenario #1 Scenario #2 Scenario #3 : i
4-3-4 97% 4-4-3 39% 4-3-4 97%
3-4-3 893 3-3-3 37% 5-3-3 89%
4-~3-3 62% 4-3-3 36% 4-4-3 81¢% -
3-3-4 62% 4-3-4 302 4-3-3 81% 13
5-3-3  54% 3-3-4  30% 3-3-4 7613 -
3-3-3 534 5-3-3  24% 3-3-3  69% :
4-4-3 49% 3-4~3 09% ;
Scenario #4 Scenario #5 Scenario #6 1
K
4-3-3 42% 4-3-4 81% 4-3-4 88% ,
3-3-4 42%¢ 5-3-3 73% 5-3-3 73% k
c 3-3-3 3b6% 3-3-3 69% 4-3-3 64% _:
. 5-3-3 32% 4-3~-3 68% 4-4-3 39% .
: 4-3-4 293 4-4-3 56% 3-3-3 33% 3
! 4-4-3 22% 1
. i
S B. Rank Ordering by Average Percentage Kemaining . j
Q 4-3-4 70% .
” 4-3-3 59% ! %
5-3-3 57% )
3-3-3 50% :
4-4-3 48% Py
&
1

This rather simplified analysis makes no attempt to
equalize the different performances of the alternatives _—
during scenarios #2 and #4. 1In particular, 4-3-4 killed

é substantially more Soviet armored vehicles than any other

alternative; however, to accomplish this, 4-3-4 had to stay !

P R

longer and suffer more casualties.

For scenarios #1, #3, #5, and #6 where effectiveness was

i

fixed, this analysis is decidedly mnre accurate.
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ANNEX R {Tactical Lessona Learned)
1. Complemerntary Nature of Various Weapons Systems

a. The TOW and Tank were a particularly complementary
and deadly defensive team. Battalion commanders tanded to
employ the TOW/’'‘nnk team in one of the two ways.

(1) Mos:. often, commanders emplaced TOW platoons
approximately 1000 meters behind the tank platoons, Depending
on intervisibility, this allowed the TOW's and tanks to opuen
fire simultaneously with the TOW's firing at 2500 to 3000
meters and the tanks firing at 1500 to 2000 meters. The
tanks, at the nearer ranqe, uttracted most, if not all, of
the Soviet direct fire while the TOW's received little or no
fire ard could track their missiles with littlu distraction,
T-628 firing from 1500 to 2000 meters at M-60Als in hull
detilade wuere not highly effective, Thercfore the U.8., tanks,
while guffering some losse¢a, did not suffer debilitating
lossece. Then, as the Soviot battalion closed tu wy
effective range of the T62s, the M-60A]1 platoons bach.
into total defilado and allowed the TOW'm at the groater
ranges to complete the destruction of the Soviet battalions.

(2) Tank battalion commandors occasionally employed
a technique of iniilally colocating I'OW and tank platoons at
the same gonsral range from the Soviets. The TOW platoons
opened the hattle by engaging the Soviet battalion at maxi-
mum ranges. The TONe then backed into total defilade and

rodenloyed to ~ubsogquent positions 800 to 1000 metecs vehind
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the tanke. The tank platoons allowed the Soviets to close
to 1700 to 2000 meters and engaged. When the Soviets closed
to within 1300 to 1500 meters, the M-60 platoons backed irto
defilade and allowed the repositioned TOW platuons to finish
the defeat of the Soviet battalions.

(3) While none of the battles wore as simple as just

portrayed, the U.S. battalions employed some variation of the
two above strategies that capitalized on the complementary
nature of the two syotems' ranges and rates of fire.

b. Given the right terrain, tanks and infantry comple-
mented each other but only if commanders avoided certain
pitfalls. Infantry anti~armor weaponus (Dragon and LAW)
could not be moved rapidly around the battlefield and still

be employed effectively against S8oviet breakthrough tactics.
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This was the most significant limitati/n in the infantry's

contribution on the battlefield. The infantry platoors

L

of the infantry company made their greatest contribution to
the tank battalions' active detenses by manning strong points
or mini-strong points. As such, these strong points most 5
often served to anchor the flanks of the battalion battle l
positione. These strong points were most effective when the
following conditions existed: the strong point was over-
watched by tanks positioned not more than 700 meters behind
the position (both to provide mutually supporting fires and
to cover routes of egress sujtable for M11l3Als) and the

number of T~62s8/BMPs attacking the strong point did not
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' exceed 1.5 times the number of Dragons. If any one of these
conditions was absent, the Soviets usually destroyed the

strong point or bypassed it. The overwatch of the tanks
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was criticaly if the Soviets destroyed the tank overwatch,

]
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acrocnod it with smoke, or suppressed it with direct fire,

the infantry strong point was doomed. When the conditions ; }f
were right, Dragon gunners and tanks proved complementary

and most effective. Thu tanks attracted all or a vast

My LT

majority of the fire leaving the Dragon gunncrs free to
track their missiles with little or no suppression. f |
c. TOWs and Dragons 4id not complement each other nearly
as well as the Tanks and Dragons oxr TOWs and Tanks did.
(1) When the TOWs were in their optimum positions
(I‘ to engage Soviet armored vehicles, the Dragons were out of
,

position for optimum employment and vice versa.

e et A st s a b o b IS i b s kot il et A

(2) wWaen tho TOW platoons had intervisibility and
could engage at 2200 to 3000 meters, the Dragons were out '
of range and remained out of range for such a long period
that the TOWs absorbed, for extended periods, the fires of
whole Soviet battalions with disastrous results.

(3) when the battalion commanders moved the Dragons
further forward in order that the TOWs and Dragons could
engage simultaneously, their combined rate of kills on a !

Soviet tank battalion was not sufficiently fast to keep the

Soviets from overrunning the Di wyons.
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(4) If thc battle position commander elected to
allow the Soviets to approach to within 1000 meters of the
Dragons and 2000 metere of the TOWe, again their combined
rate of kills was not fast enough to keep the Soviets from
overrunning the Dragons and killing numerous TOWs.

(5) When intervisibility limited maximum opening
rangey to about 1200 meters (an infantry avenue of approach),
TOW platoons could not optimize their long range capabil-
ities and possible pogitions for M1l1l3 mounted TOWs were
substantially fewer than those available for Dragons.

2. Employment of the TOW Company

a. Regardless of their attachment, Nattalion and Com-
pany Commander: almost always employed the TOW platcons in
positions of overwatch for tank and infantry platoon battle
positions. Only when visibility was exceptionally limited
(1000 meters), did battle positio.. commanders employ the
10W platoons in contiguous or colocated battle positions
with tank and infantry platoons.

b. During the six scenarios, Battalion ccmmanders had
to deploy their companies over eight difforent battalion
battle positions. The organization of tanks within the
battalion had no effect upon attachment or cross attachment
of the TOW platoons. The terrain, however, did have a major
impact on emplcyment of TOW platoons. In three of the battle

positions, battalion commanders employed thcir TOWs in pure

ccmpanies. Tr two of the three cases, thc battle positions
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possessed a large, dominant piece of terrain from which TOW
platoons could service Soviet armored vehicles traveling on
all avenues of approach into the battle position. 1In the
third case, the battalion battle position had only one high
speed avenue of approach on which TOWs could utilize their
extended range. Therefore, all battalion commanders employed
the TOWs in a pure company to cover this one avenue Of
approach.

c. On no occasion did a battalion commander attach one
TOW platoon to each tank company. leaving the TOW company
commander without a command. Nor did tbe Study witness a
battalion commander who attached tanx platoons to the TOW
company.

d. battalion Commanders most often attached one platoon
of TOW's to the battle pc¢sition commander who had secondary
avenues of approach while the TOW company (~) operated under
its company commander in support of the battle position
commander who had the primary avenue(s) of approach to cover.
3. Employment of Tank Recovery Vehicles (VIR). This Study
ﬁade no attempt to test the alternatives of organizing
maintenance at both the company and battalion levels or
organizing it only under battalion. The study, however, did
test the employment and proper location for the battalion's
heavy recovery capability.

a. Heavy recovery must accompany the tank companies

directly into their battle positions. This is necessitated
R-5
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by the requiremcnt for fast response tO rccovary needs.

The pace of c¢very battle was so fast there vas insufficient
time to call for recovery to come forward from the trains
location to recover disabled tanks; the VTRs could not reach
company battle position-. befeocre the companies had to abancon
vehicles requiring recovery.

b, Within ¢h¢ com: nv battle positions, VTRs must
locato themselves as nenr the engaged tanks as a covered
rout? of egress will allow. Normally, this mecant tho \7Rg
wcre pos:tione? i+ a coered and concealed pusition about
100 metaers behind the firing tanks. As soon as a vehicle
was knocked out but did not explode, a VTR imrediately
hooked up and pulled the tank to the traias or celsewhere for
cannibalization. TIf neo* extracted quickly subs-quent Soviet
fires usually destroyed the immobilized vehicle.

c. The Study Cioup assigned each battulion one VTR per
company and two in general support. The battalion commander
must apportion the VTRs among the companies based upon unit
needs .nd particularly upon the poutential ¢ifficulty the
companies will have extracting from their battle positions.
Wich only five or six VTRs, heavy recovery capabiiity was
overwhelmed within two minutes after initiation of direct
fire on the initial battle position. Moreover, none of the
VTRs had enough time to finish their firast runs to
the trains and return to the initial battle position before
the 1.S. force redeployed to subsequent battle positions,
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abandening vehicles on the initial battle position. If
the U.S. Army plans to perform substantial battlefield
cannibalization, and return tanks to battle, it must increase
to at least eleven VTRa its organic heavy recovery capability
within the Medium Tank sattalions. Furthermore, numbe. of
heavy equipment transports (HET) must increase and tactics
of employment must change.
4. Battlefield Class V Resupply

a. Tanks

(1) In the longest, most hard fought battles
(Scenarios #2 and #4: two reinforced Soviet tank regiments)
the greatest percentage of main gun basic lcad that any tank
expended wac 24 percent. The least percentage that a tank
still alive at the end of the battle fired was 14 percent.

(2) Commanders did not improve end of battle on board
ammunition stocks by ammunition redistribution or recovery
ot ammunition trom disabled tanks.

(3) Three major factors distorted ammunition expen-
diture rates in BATTLE: the game has near perfect fire dis-
tribution, once a tank kills another vehicle it immediately
stops firing on that vehicle, and as soon as a Soviet vehicle
is Kkilled all U.S. tanks know that Soviet vehicle is dead
and do not fire upon it further.

(4) If this analysis was 100 percent understaced,
even without including redistribution and recovery of ammuni-

tion, all of the tank battalion organizations could have
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fought two more regiments before their tanks expended all

of their initial basic loads of maingun ammunition. However,
this Study determined that the Soviets would destroy every
M60Al in battle before any ran out of ammunition, regardless
of the organization.

{5) This Study rlaced a basic load of eight rounds
of HEP on each vehicle to stavt the active defenses. In
no case did a tank ever ule & HEM round; APDS and HEAT could
service every target ir the reglments.

{6) While white pliosphc.ous .ounds were not included
in the tank basic loads, on seve-21 CcgAsions a hasty white
phosphorous smoke screen would have made it posgfible to ex-
tract exposed units that ev.nutally the Soviets cut off and
destroyed. Three to five white phosphoroua rounds per tank
would provide this necessary capability. Artillery and
mortars must be relied on for the preponderance of smoke
missions, but in a few situations neither artillery nor
mortars are quick enough for the battalion's requirements.

b. TOwWs
(1) wWith a basic load of ten rounds, TOW vehicles

have barely enough ammunition to service all potential
targets during a tank battalion's fight against the first
echelon regiment. The TOW company averaged an expenditure
rate of 40 rounds per tank regiment battle. At the end of

the first echelon battle, the TOW platoon had an average of
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five rounds remainirg on each vehicle (althougk in certain
iterations this average figure was as low as three rounds).

(2) As with tanks, TOW expenditure rates were .
distorted by near perfect fire diatribution, rno roengaé;mcnt E
of a destroyed vehicle, and complete knowledge of a target's
status.

(3) However, TOWs which suffered firepower kills
immediately became mobile ammunition supply points and
redistribution of TOW ammunition between and during battles
was common.

(4) Consequently, if this Study understates the TOW
expenditure rate by 100 percent, and this is not impossible,
many TOW platoons will expend all of their basic load before
the tank battalions battle against a first-echelon regiment
is over.

(5) 1In all iterations, the U.S. battalion commander
started a TON ammunition resupply truck from the battalion
ASP as soon as the battalion made contact with the Soviets.

(6) The U.S. Army should reconfigure the inside of
TOW vehicles to carry as many as twenty basic load rounds,
and U.S. battalion S-4s must be exceptionally alert to the
Class V resupply needs of the TOW company.

¢. Dragon
(1) The expenditure rate of Dragons was dependent
on the terrain and their deployment by different commanders.
Occagionally, Dragons never had an opportunity to engage;

R-9
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however, under ideal employment conditions the 12 Dragons ;di

JR R

in the Infantry Company averaged an expenditure of 32 Dragon

rounds against a Soviet tank regiment. Surviving Dragon

Puenw o

teams averaged three of their original six rounds remaining
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ac the end of the battle.

(2} The infantry platoons would most likely have a
fair opportunity to recover a number of Dragon rounds from
Dragon teams that were kXilled as well as an opportunity to
recover Dragon trackers when Soviet machine gun fire killed
a Dragon team (a common occurrence}. i

(3) The same distortions in ammunition expenditure
existed with Dragon as with tanks and TOW.

(4) If the Study underestimated by 100 percent
expenditure of Dragon missiles, the Infantry Company still :
had sufficient Dragons to participate in the entire defeat - '
of a Soviet regiment. However, the Infantry Company must
be totally resupplied with Dragons before it can fight a
second raegiment. The Battalion $-4 must plan for this resupply
with pre-positioning, a dedicated truck with Dragon missiles,
or other expedients.

d. Mor.ars

(1) Once the U.S. gained visual contact with the
Soviets, mortar platoons could fire no more than two missions
in support of the battalion (there were two to four volleys

per migsion). These missions, however, were exccptionally

R-10
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critical to the course of the battle because the effective
uge of amoke was a vital element in the battalion commander's
effective fighting of an active defense.

(2) No single mortar ever expended more than eight
rounds during the battle against a single regiment.

(3) Consequently, Class V resupply of the mortar
platoon ig not a problem during the normal course of a
battle against two or even three regiments.

14) The standard basic load of the U.S. Army heavy
mortar platoon does require basic reevaluation. Throughout
the six scenarios, the mortar platpons fired twice as many
HC smoke rounds as they fired high explosive rounds. The
high explosive (HE) round is totally ineffective against
armored vehicles, and the battalions only fired HE rounds at
dismounted Sagger Teams. Moreover, the effectiveness and
range of tanks and precision guided missiles guarantee that
quickly reaponsive smoke is absolutely necessary to the
successful prosecution of the active defense. Battalion
commanders consistently relied more heavily on their mortar
platoons to provide smoke than direct support artillery.

S. Smoke

a. When necesgsary, battle position commanders must
smoke their positions in order to extract from these positions;
however, commanders must be careful when using this technique.

Quito often, smoking one's position to cover extraction

R-11
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screens other battle positions and makes the U.S. fires less
effective. Whenever possible, commanders should select posi-
tions that possess covered routes of egress, rather than
relylng on smoke.

b. One effective counter to tanks massed in a breakthrough
formation was to place a smoke migeion just in front of the

attacking formation. This achieved three advantaces: soviet

- TC's and gunners lost their orientation on the terrain to the

front while in the smoke, Soviet formations lost some of their
éontinuity, and, most importantly, only part of the formation
emerged from the smoke at any one time thus effectively
piecemealing the force.

c. When the Soviet second regiment massed in a breakthrough
formation, the combined fires of the entire regiment proved
more than any alternative battalion organization could absorb.
Under these circumstances. the U.S. battalion commander effec-
tively used smoke to screen one Soviet battalion from partici-
pation in the battle until the U.S. battalion had serviced
the other battalions of the Soviet regiment.

6. Preparing Hull Defilade Positions for Armored Vehicles

a. 1In order to withstand preparatory ftires with minimum
losses and to improve survivability from direct fire, indi-
vidual vehicles must have hull defilade positions dug for
them. On the initial battalion battle position, 132 posi-
tions are needed just to provide each TOW and Tank vehicle

of a 54 tank battalion with an initial and alternate position.

R-12
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& If each platoon has two platoon battle positions in the

initial battalion battle position (the bare minimum for

>

current doctrine), the organic and attached earth moving

i
)
]
!

equipment must dig 264 vehicle fighting positions.
b. The present battalion organization provides for

three dozer tanks per battalion, and, with an engineer

platoon in direct support, the battalion could expect earth

moving assistance from one bucket loader and possibly a

R DR L I E L SEIRIP T - YEP e TS st e i ik bl

bulldozer from the company in direct support of the battalion's : F
parent brigade. In an emergency M-88 recovery vehicles carn ; |
dig hull defilade positions; however, they would mcst likely : o
be totally committed to supporting the maintenance efforc. : :
Given six hours to prepare for battle, each piece of earth
‘~- moving equipment would have to prepare one hull defilade ' ;
g position every 7 to 8 minutes (including transit time |
between positions), an absolute impossibility even under
ideal maintenance and ground conditions.
€. One solution is to modify one tank per platoon to
employ a dozer plade:

(1) Under a reconfigured tank battalion, 4-3-4,
each dozer tank would prepare eight individual vehicle
fighting positions to provide each tank with an initial and
alternate position. This effort would require no transit j
time between platoon battle positions. (The engineers

could prepare the smaller positions for the TOW tracks.)

‘> R-13
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(2) If the battalion had six hours to prepare for 1_}
battle, each dczer tank would have to prepare only one tank

position every 20 minutea (to include transit <ime¢ batween

S s wth o wh ey

. et -

prrajitions) in order to provide esach platoon with two fully
propared battle positions in the initial battal.on battle

position.

[

Operational ready rates for tank dozor blades

must 1o for this aolution to be viabln. The groater

density proposed hy thia solution wounld asaist by justifying

PLL stockaye of dozer parta. Better “raining would help too.

e

7. Mine Warfare and lLarriers
a. The type minefields that a Jdirect support platoon

could emplace do not constitute a barrier to a Soviet

Y Y0 77 P 9 Gy A G - AT - T AGICIIIIS T e TR

battalion employing breakthrough tactics. DPlatoon laid v

minefields arc mo small that Soviet battalions are already

into them ard nometimes even substantially out before the i

W T Sy

Soviets aro awarce of the m’nefield's presence. Theretore,
battalion commanders shculd site this type of minofield

: } not to channelize the Soviets but rather to kill Soviet

] armored vehicles.

b. The basic load of anti tank mines in the tank battali-n

are of the incorrect type. Pressure, tilt rod, and magnetic

3
!
anti tank mines are excellent mines for open terrain, oxten-
‘ #i'e minefields: however, the tank battalion dces not have
sufficient mines in ice basic load to emplace such a minefiold

of Any consequsence nor does it have the time and persounel to

emplace it. R-14
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¢. The Medium TanXk Battaliovons in Europe do have a
need for mines. In oconstricted areas such as trails, roads,
and streots, battls position commandnrs can effectively
use mines to block, slow, and hinder Soviet track vehicle
movement. For this mission the Off Route-Ambush mine is
much more effective than pressure, tilt rod, or magnetic
mines which are neaxly impossible to use with efficiency
in these hard surface locations.

d. Due to the fast pace of the battle, barriers need
only slow a Soviet force. Barriers close to the battalion
battle position proved of great benefit when they delayed
the Soviet force for as little as four minutes. Barriers
such as those emplaced on wooded trails and roads did in
fact channeligze the Soviets.

e, To iwprove the barrier construction capability of
the Medium Tank Battalion, each vehicle in the scout platoon
and two tanks in each platoon ghould have chain saws. For
the tank platoons, this could also significantly improve
their ability to camouflage their vehicle fighting positions.
Each infantry squad should also have one chain saw which it
could use not only for barriers but also to prepare strong
points.

f. This study d4id not inciude FASCAM (Cupperhead) ammu-
nition in tho basic loads of the i55smm howitser battalions.
On numerous occacions, however, if the U,8, had possessed
FASCAM the forwara observers could have used theae artillery
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delivered mines with devastating effect. 1In their tightly

packed, relatively inflexible formations, Soviet tank battalions

are excellent targets for a rapidly responsive artillery
battery armed with FASCAM ammunition. A particularly
effective use of FASCAM would be to mix it with smoke making
the detection by the tank commanders and drivers of individual
mines nearly impossible.
8. Active Defense Engagement Technigues

a. The answer to the quegtion of when to open fire is a
function of the size of the Soviet force attacking:

(1) Against Soviet units of battalion size, U.S.
company or slightly greater gized battle positions should
initiate engagement at the greatest range possible. This
technigue tikes maximum advantage of the following:

(a) The comparatively greater accuracy of U.S.
snti-tank systems at long range,

(b) 'The extreme difficulty that the Snviets
have acquiring any targets at long range (i.e., target acqui-
sition at ranges greater than 2000 meters, particularly hull
def.ilade targets, requires the use of binoculars, an almost
impossible feat in a tracked vehicle moving cross country).

(c) The geometric and tightly packed pattern

of Soviet vehicles in a breakthrough formation makes long

range U.S. target acquisition much easier. The "predictability"

of Soviet formatione assists U.S5. tank commanders and gunners

in "knowing where to look" for Soviet vehicles. The rigidity
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of thesc formations do not allow the Soviets to take full
advantage of the natural cover of rolls and folds in the ground.
{d) The fire Jistribution system usad by U.S.

platoons ie superior for servicing many targets at once (i.e.,

oL bt dah #e (o

the Soviet system requires the platocon leader to first

acquire the target, the platoor leader then engages the target,

and finally the other two tanks in the platoon join in the
engagement until the target is destroyed).

(2) Against Soviet formations of company size or
smaller, the best engagement technique is to allow the Soviet
formation to close to approximately 1000 meters }n an open
piece of ground before jinitiating direct fire. -

(a) At these shorter ranges, the lethality of
the first rounds of U.S. systems is so great that the U.S.
battle position can totally destroy the Soviet formation
hefore the Soviets can return effective fire,.

(b) If the U.S. force engages at maximum range,

the Soviet company operating independent of its battal.ion
possesses enough flexibility to use the terrain to avoid
annihilation and in the end will not only survive but report
the U.S. position.

b. U.S. buttle position commanders, particularly com-
pany battle position commandere, must endeavor to initiate I
direct fire simultaneously with all armor-defeating systems.

(1) Piecemeal engagement by U.S. systems in a

company battle position should be avoided at all costs.

R~17
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If a company opens fires by platoon, the platoon firing first »
must absorb the concentrated return fire by the attacker and

this invariably has a devastating effect.

- amar

(2) Opening fire piecemeal alerts the Sovict battalion i

R Ll

to the location of the company battle positior making sub-
sequent target acquisition subatantially easier.

(3) Volley fire creates a greater shock effect on
the attacking formation.

(4) Volley fire kills a much greater number of
Soviet syst~ms quickly hefore these can ever return effective

fire.

c. If U.S. vehicles spend ne more than 25 seconds in a
vehicle fighting position before backing off, they should
first engage the Soviet tanks before they complete the Ty
annihilation cf the attacking Soviet force by engaging and
destroying the BMPs. This fire distribution technique works
particularly wel” bccause the flight of Scgger missiles is
80 slow that, even if the Soviets are grant~d ins“antancous
target acquisition, the U.S. tanks and TOW's have 25 seconds
at a bare minimum to complete one or two engagements and
back into defilade before the Sagger missiles can reach their

fighting position. 1If the U.S. vehicles attempt to sit in

one position too long during their engagements, they can ex-
pect to suffer a fair number of casualties. The U.S. force

must destroy the Soviet tanks first. If the Soviet tanks

———
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close to within 1200 meters, they will take a heavy toll of
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the U.S. vehicles. The BMPa, however, start to {Oﬂo ‘ffec-
tiveness as they close below 1200 meters, aﬁo beg' ©. 1200
and 800 meters, the BMP is particularly vulnerable, There-
fore, the U.S. force can wait, with some profit, until the
BMPe in a Soviet Battalion are much closer.

d. Numercus iterations conclusively demonstrated that
the defender should not fight the second regiment on the
initial battalion battle position from which he defeated the
first regiment.

(1) The defender has lost all advantages of sur-
prise on his initial battalion battle position. With better
intelligence, the Soviets employ devastating preparatory fires
and their suppressive smoke and high explosive artillery
severely restrict intervisibility.

(2) Residual Soviet forces from the defeated first
regiment cause a steady and debilitating attrition of the
otherwise victorious U.S. battalion. On a second battle
position the U.S. battalion regains most of the advantages of
surprise it had on its initial position. Additionally, good
intelligence is available from battalion scouts 8till on the
initial battalion battle position about the second regiments
advance.

e. The U.S. battalion should not totally surrender jits
initial battle position just because it has defeated the first
regiment attack and is moving the bulk of its forces to a

second pcaitior.. If the Soviets do rnot pass a second regiment
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through their first defeated regiment, the U.S. Brigade
Commander may elect tou counterattack from this initial
battle position, and the U.S. battalion has real advantages
in an attack from a position of contact. Therefore, the
U.S. battalion should maintain contact and control of the
initial battle position with a company size force until it
is sure the Soviets will attack through the position with

a second echeion.

f. When lightly armored vehicles hav: revealed their
platoon battle positions to the Sovietsg, they cannot afford
to remain in these positions more than four minutes. 1f
they remain longer than four minutes, soft skin vehicles
become highly vulnerable to Soviet multiple rocket launched
artillery and other heavy artillery.

9. Scout Platoon

a. In the active defense, the scout platoon is an
absolutely essentjal element in the battalion. The scout
platoon must keep the attacker's reconnaissance company
from discovering the location of the battalion's initial
battle position in order to retain surprise and avoid the
effects of devastating indirect preparatory fires.

b. The active defense deploys almost all of the battalion
force on the most likely avenues of approach. The scout
platoon is esgsential in securing the battalions flanks, not as

fighters, but to sorve aa eycs and ears for the battalion

commander.
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c. In the active defense the scout platoon should be

organized 8o as to provide reconnaissance and economy of
force missions.
10. Heavy Mortar Platoon

a. The mortar platoon plays a critical role in the
active defense by providing smoke during daylight and
illumination at night.

b. In order to add effectiveness, this Study increased
the heavy mortar platoon to six tubes. This chance provided
one third more support and allowed the heavy mortar platoon
to split their firing into two effective sections while
keeping all six tubes in the same location. Six tubes allowed
the platoon to support two compary battle positions simultan-
eously with effective smoke or illumination.

c. Thc mortar platoon could operate from geographically
split platoon sites but the FDC would have to be augmented.
Splitting the platoon, however, does make it less vulnerable
to counter mortar fires.

11. The Soviet Army made a major systems design error with
its BMP that the U.S. Army should avoid.
a. The BMP while a fine armored personnel carrier has
too many non-complementary weapons systems on the vehicle.
(1) The sagger missile is the Soviet Arny's primary
long range anti~-armor precision guided missile; however,

when the BMP is in a good position to launch this missile
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(1400 tc 3000 meters) it is too far away to serve as an
effective assault personnel carrier.

(2) When the Soviet Battalion is in the assault,
the BMT closes to a range where the Sagger is tcotally ineffec-
tive.

(3) Fortunately, neither Soviet tactics nor the
Soviet battalion orgariza ion allow a batt:slicn to split
its asscts between arsavlt units and ove: ‘a* thing units,
andé consequertly when the Soviet battalion qort redés the
suppo>t . £ lon: r .ng- arti-arimor mitsiles, the bvat:ial.on :
totally without this support.

b. While the same track bed may serve cgqually well as
both an assault personnel carrier and as 1 precision gquided
migeile launcher, the two functions are totally scparat:
organ‘za*ionally and gcographically on the battlef:eld. The
U.S. Army must keep this in mind when it desions its forces
for the future.

12. The U.S. Army ig currently underuvtili:zing much neecded
tanke in order to provide carriers for Artillery Forward
Observers (FO) and Forward Air Controllers (FAC).

a. When the FOs and FAC were In the best location from
which to control their indirect fires, they were in an almost
impossible position from which effectively to engaqge targcts
with their tanks' mainguns. Consequently, a number of tank
systems in the Medium Tank Battalion were underutilized as
battlefield killers.
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‘ b. Furthorre.ce, in these (d¢2l Artillery and Air Support
control locations the FO and FAC were too far from Soviet
tanks to reccive direct fire, and theref .re. the FO and FAC

did not need the direct fire protection atforded by the tank's

|
g
!

heavy armor.

Cc. Only when the situation began to get desperate

Ll B L
—

would the company and battalion commandera employ the FO

and FAC tanks in the firing platoon battle positions.

. G

d. Field experience has often shown that FO's and
FAC's, lacking broad experience in fighting tanks, make
inadequate tank commanders.
e. An optimum situation would have the FO ride in
the loaders hatch of the company commanders tank. He would
5 not be the loader but rather the fifth man in the crew.

(J' Ordinance depots would have to remove ammunition storage
racks beside the present radio mounts and install another
1adio woult ‘or che FO's radio. This arrangement is a ;
field expedient already used in somc units, and this 7
repositio.ing where it has alrcady occurred greatly increased
the responsiveacss and contribution of artillery to the :
battle.

f. 7The FAC can use an armoi & personancl carrier as his
battlefield vehicle with the same efficiency as a tank. |
g. The U.S. Army should orguanize the additional tanks

generated by this rearrangement into more tank platoons and

companies.
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ANNEX S (Sensitivity Analysis Computation)
X (5=3-3) =~ x (4-3-3)

l. D:.gree ¢i Allcwable Error for 4-3-3 =

X (4=3-3)

30.65 ~ 23,18 3
" TINIe ;
%
= 32% 1
2. Degree of Allowable Er.or for 4-3-4 = X (§'3°3) - x (4-3-4) 1

f x (4-3-%)

. f L 30.65 - 12.1
| 12,1 i
i A
- § = 153% ]
i
L 3. Perceniage of Normalized Power Ic st ;
E Scenario 5-3-3 4-3~4 4-3-3 3
: 81 41.2 3.0 15.9 ]
¢ 42 68.2 21.2 45.4 :
#3 7.1 3.2 11.7 :
#d 37.4 A4 47.6 ;
45 18.2 13.¢ 10.0 |
- T £6 11.7 ic. 6.9 !
. TOTAL 183.9 7.8 139.1 “
N 6 v o ;

x 30.65 12.1 23.16
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