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The Multiple Integrated Laser Engagement Systc~r

(MILES) is a training device which will permit two -sided

casualty assessment in the “mock” battlefield of training.

MILES will revolutionize military training methods and tech-

niques. Using MILES, the individual soldier receives immed:i-

ate feedback as to the effects of his actions on the battle-

field. By “killing” his opponent if he performs correctly

and being “killed” if he errs, actions which will permit thc

individual soldier to perform effectively in the modern

battlefield are reinforced.

MILES is currently in the engineering developmm.t

phase of the materiel acquisition process, and production

quantities will be available in the early l98Os. The system

uses low power eyesafe lasers to simulate the effects of

direct fire weapons such as tanks and antitank missile sy~ -

tems. Each weapon system is equipped with a laser and lacer

energy detectors . When a “kill” occurs , the tar~;et ve1 i~ .1~~:~

I ~~~~ is ft3.c ivat~~d , a ~:!noi-~ ~~iV  c H e  is  igni Lc ~~, .u ~ coH—

tinuous tone is sounded for one J.nute .

Assuming t h a t  MILES is opera t iona l  wi th in  t h e  U. F .

A - y ,  what  is che impac t of th in  sy3tenl  on the i~~-chana~~e ,

In f a n tr y  Ba t t a l ion  Army Training :tn Nvalua t ion  r-o~~~~n~

(ARTEP) 7_ 145 ~s i t  relates  to ant iarmor training ~nI  e~~ai~~n-

t ion  of the TOW in the Mechanized I n f an t ry  CoI!Ip -~i k y ?  Ti e  ~~~)

iii
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I

is a Tube-launched , Optically-tracked , Wire-command link

guided missile capable of defeating any known armor out  to

ranges of 3,000m .

A significantly revised TOW squad/section ARTEP train-

ing and evaluation outline is the end result of this study

It includes ARTEP changes in terms of tasks, conditions and

training/evaluation standards. Changes include uce of MILES

to: refine gunner tracking techniques out to ranges of 3,000::,

pinpoint defensive positions, check range cards, chuck firc

control techniques, and establish a pass/fail criteria for

two—sided engagements in terms of number of “enemy” killed vs.

number of TOWs lost in the TOW section.

iv
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CHAPTER I

THE PROBLEM

INTRODUC TION

in World War II less than 25 percent of an
infantry line employed hand weapons effectively when
under fire . . . due to awareness of the problem and
training, active weapons participation in our infantry
line in Korea rose beyond 55 percent. S.L.A. Marshall:
Men Against Fire.

Since World War II our efforts in training the

individual soldier have been directed at improving his

effectiveness in combat. The Train Fire system, adopted in

the early 60’s, was such an effort. It replaced the known-

distance (KID) rifle ranges of World War II and Korean War

vintage where bullseye targets were set at prescribed dis-

tances for a soldier to fire upon. KID firing was not a

realistic representation of the battlefield situation. Train

Fire uses subdued silhouette targets that are presented wi th-

out warning to the soldier at varying ranges out to 350 m eters.

The soldier is required to detect the targnt and the-n to

engage it within a limited period of time . Thic sycten

provides realism in marksmansiuip trai ning and more ei’Iuctivvl y

conditions the soldier for the type of situation lie is li-;~ - iy

to encounter in combat.
1

In the field of heavy antitank weapons, the 1O(mm

recoilless rifle (RR) was the mainstay of the Mechanized

1

~~~~~~ - .-—~~~~~~~~ - -~~~~- - - - — — - ~~~- . --~~ _ _  _
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In fan t ry  Rif le Company until the uarly 70’s. HU~ tr~ inirm[~

included firing the weapon with a • ‘30 subcali Is~r mS v i c t  on a

1,000 inch i tnge, burst-on-target adjus :ment of f ir3  using

the subcaliber device on s ta t ionary and moving targets  at

varying ranges to 6)40 meters , and service firing using the

service cartridge out to a range of 1,100 meters .2 For the

sake of economy, the subcaliber device was used for the

major i ty  of the training instead of the service cartridge.

RR tactical employment in training consisted of a series of

son-live fire offensive and defensive operations. The outcome

of these operations was determined in a subjective manner by

evaluators and consequently did not provide the crew with a

real ist ic representat ion of the battlef ield. The 106mm

recoilless rifle was replaced by the TOW heavy antitank uco-

pon system.

The TOW is a Tube-launched, Optically tracked , Wire-

com’rmand link guided missile system with a 3, 000 meter range.

Due to the high cost of the individual TOW missile (approxi_

mately $3,000) most of the training with the TOW is done U - ~~ng

the ~-~7O ti-~i~ n±n- - set. The M7O uses an infrared (IR) lig1~t

source mounted on a target vehicle to provide a line—of-s -i ht

reference for the gunner, who uses an instructor console to

determine how well he tracks the target. Live fire is con-

ducted annually. Each crew fires one live missile at a

stat ionar y target. 3 This provides the TOW crew with adequate

gunnery training, but tactical training still suffers from

the same lack of realism experienced by the RR crews.



3

At least once a year , Army units from squad to

h~~t ta1ion level are tes ted to obta in  a measur~ ’ of their co in—

bat pro f ic iency.  In 1975 , in order t o provide more speci f ic

and uni form performance goals toward which a uni t  should

trained, the Army Training Tests (ATT5) were replaced by

the Army Training and Evaluation Program (AR TEP). “The ARTEP

defines the basic unit training mission in terms of performance

objectives which are accomplished through decentralized train-

ing using the performance oriented training technique.”
4 The

ARTEP is bet ter  because it establishes minimum performance

objec tives against which a un i t  or weapons crew can be t e s t ed .

This eliminates the ambiguity experienced in the past of

determining the standards to which a weapons crew was to be

trained.

Weapons crew training is an important part  of each

unit’s training requirements. Generally speaking, crew

training and test ing can be divided in to  two categories:

(1) crew firing; and (2) crew tact ical  emp loyment . As an

example , TOW Antitank Squad APTEP t ra ining/evaluat ion sLaim -

dards for crew firing are based on scores obtained usinn t5n

M7O training set under various condi t ions .5 Eva luat ion  o f

crew tact ical  training has generally been s u b j e c t i v e  in

nature , pe rformed by evaluators/unip ires.

Crew firing capabilities are evaluated in ~~ obj e c tiv ~-

manner. The gunner either  h i ts  the targe t or misses .  He

at~~~ins a numerical score equivalent to the total u Lrnh~ m ’ of

hits. If the numerical score exceeds the -ninimum stan ai -J ,

— — ------ -~~~~~~~~~ ~~~~~~~~~~- - —- - -- ~~~--
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the crew passes. Evaluation of crew tactical em?loymnent am

tactical effectiveness is nor~ difi ’i c u l t  . ~~J b j V (  I i V ( ~ ~‘va1u. —

tions are too crude and impem-fect to provide time cr-ow an I

the evaluator with a good feel for how well the cro w porfo~ ci

under the training/test conditions. There is n~ immediate

feedback to the crew as to the effects of their actions on

the “mock” battlefield.

S. L.A. Marshal suggests that ,

the individual soldier first goes into battle
without the facts he most requires—-the simple oetatls
of com~ on hu:-nan experience on the field of battle. As
a result , he goes to the supremely testing experience
of his lifetime almost as a total stranger . . . the
price for failure is paid all up and down the line ; mon
go into action the first time haltingly and gropingly,
as if they were 1o~ t at night in the deep woods. Lives
are wasted unnecessarily. Ti.pe is lost. Ground that
might be taken is overlooked.0

Is there a way to create the interplay of f riend vs.  foe on

the “mock” battlefield of training in order to increase

weapons crew effect iveness  and minimize in i t ia l  casoalt ies

in combat? Equally important , assuming that the battlef’eli

can be realistically created in traii riLn ,, to what stand:s -‘do

do you train the weapo: crew? Efforts in the U.~
; . A i :~, in

the ~~~~ t f e w  yea rs have been oriented to on w em’ j u. t h r - .

questions .

BAC KGRO LINt)

Development of t echn iques  to s imu lat e  iu-side~

engagements in t ra in ing have been conducted  em J r  i ce

auspicos of the Training an--i Doc t r ine  Comm - c c  I ( c’ciAn’) :) c~ 11ic~
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of the Program Management for Tactical F~n’~a.-~ement Sim ola tio mm

Systems , a part of the U.S. Army Trai ri in~ fi~c; port Center a~

Fort Eustis, Virginia.

The Squad Combat Operations Exercise (Simulation), or

SCOPES , which is currently in use throughout the Arm y, was

one of the first training techniques developed . SCOPES is

an infantry system . Kills are assessed when a number painted

on an opposing player ’s helmet is identified by the firer

through a high powered telescope mounted on his weapon. The

~--r-g -er is passed to a controller who relays it to a controller

with the opposing unit. The player who corresponds to the

number is then removed from the action.

Realistic Training (REALTRADV) is an adaptation of

the SCOPES technique to tanks and armored personnel ca rriers

(ARc). A controller with each vehicle verifies kills and

misses by using telescopes that are boresighted to the

vehicle ’s main gun. If a ki l l  ts -:issessed, the vehicle numLc r

i~ radioed to a controller with t ric ’ opposing side , and t h e

vehicle is taken out of action. Bot h SCOPES and RE.M1T.RAiirt cac

only be used with small units, have no night capability,

require a large number of controllers and ra tios , and CUII ’3F

from lack of realism ; however, even with these deficiencies ,

they are a significant improvemen t over the use of subject ye

evaluations by umpires.

In order to add more realism to training, time Amity is

in the process of developing a laser system that will i :r-nH.

the immediate assessment of casualties by oppos -i? - c ,: sides.
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Low power eye-safe lasers are used to simulate- the effects

of direct  fire weapons such as the M-16, TOW and M-60 tank.

A prototype laser system for direct fire simulation was first

introduced by the Combat Developments Experimentation Co~mc:.

(CDEC). The prototype was tested and improved by CDEC anu

was successfully used in 1972. Since that time improved

versions of the direct fire simulation laser system have been

developed and used by CDEC .

The Training Support Center at Fort Eustis, Virginia

1-
~~jan looking into the possible use of laser systems in

training about three years ago. Today, the Multiple Integrated

Laser Engagement System (MILEs) is in the engineering develop-

ment phase of the materiel acquisition process. It is

expected that production quantities of the system will be-

available in the early 1980’s. This research focuses on the

integration of MILES into the Mechanized Infantry Battalion

ARTEP .

STATEMENT OF THE PROBLEM

MILES engagements are characterized by laser tirns-

mitter-target sensor ~pairingsff of varying time duration .

Kills or near misses are determined by laser codes which

provide a hierarchy of effects~ A near miss activates an

audio tone on the player for one second . A kill activat’js a

continuous audio alarms and a pyrotechnic signal , and do-

ac t iva tes  the laser t r ansmi t t e r  (Figure ~)•8
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Increased capabilities provided by MILES will revolu-

t ionize  mi l i ta ry  training methods  and techniques .  MILES will

permit the individual soldier to receive immediate feedbacl-

as to the effects of his actions on the battlefield and will

permit more realistic training. The question ‘night be asked:

How will Army training Programs be affected by the develop-

ment of MILES ? What changes , if any, must be made in ARTEP ’s ,

such as tha t of the Mechaniz -d Infantry Battalion? This broad

~eld is the subject of studies being conducted in conjunction

with the development of MILES.

With the advent of laser engagement sim~ilators, the

ARTEP must be examined to determine the effect of such a sys-

tem on training and evaluation. Of particular inter-cot Tee

changes in TOW ARTEP standards . Assuming tha t the U . S .  Army

has an operational Multiple Integrated Laser Engagement Sys-

tern (MILES), what is the im~cac.t of this system on the

Mechanized Infantry Battalion Army Training and Evaluation

Program (ARTEP) 7_ L ~5 as it i-ol aJ . cs to antiarmor trainin- ac. -

evalua t ion of the TOW in the Mechanized Infantry Comrmpsc - iy?

Thi s is the subject of this study.

ASS’JMPTIONS A~ L) t)dLIMITAfIONS

I n  subsequent  chapter s  MILES wi l l  I - described In

d-itail with emphasis on how it in  U S e d  W U J  TOW in-i M— dO

tank sys tr’mns . The MILES on e  ci  wi I i i  tim e M— 60 I ank is Iesc c’i Le- - I

I i  - C T h S O  the  tank is I l i e  t c e s t  l .j k e l~ L oj-r~-t  I o r  the TOW . limo 

— - —— —— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ——-——-- ~~•
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M-cO will be used in lieu of threat armor. Descri p t i o n s  01

MILES characteristics will be a “host guess ” as to ~•‘hat the

final system will look like . Based on these assumed MILE S

characteristics , the Mechanized Infantry Battalion ARTEP

will be studied as it relates to the TOW. Where changes are

suggested due to MILES capabilities , data will be collected

and analyzed, and recommended ARTEP changes will be proposed.

The TOW to be discussed in this study is that which

found in the Mechanized Infantry Company (TOE 7-471- I ) .  The

TOW is mounted on a modified M-ll3 armored personnel carrier

(ARC). It will be assumed that the ARC has been modified to

provide the TOW crew with protection from the effects of

indirect fire (Figures 2 and 3).

TOW employment tactics are categorized as offonsiv~

and defensive . Because the emphasis today is on the usc-

of antitank weapons in the “active defense,” gropes-n : AR TEP

c1 man -~es will be limited to t h is  tactical situation . Th e OCI lye

defens e combines both offensive and de fensive tactics n d  is

the host vehicle for examining MILES impac t on t h e  ARTEc .

A :cc il— intensity comm fl Let. i n  a duropean e m cv i r o i n r n c t

will he t h e  s c e i m n ’  to used

P 1  O N S  0 I t] -; ANSW];dE~
)
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— Wha t are the  technical cicnr-acteristics of the M—113

APC m o u n t e d  TOW ?

-How is the TOW section tactically emp loyed in the

active defense?

-What are the throat tactics and equipment most

likely to be encountered in a European environnent ?

— What are the measures of effectiveness of the M—ll3

ARC mounted TOW in antitank battle?

—Ho w can MILES be used to quantify the ARC TOW

measures of effectiveness?

-What are the current ARTE? 7-45 standards for the

~-1-ll3 APC TOW, and what do they test?

—Based on the answers to these questions and wi th

MILES operational in the Army, how should AR TEP 7-45 be

changed as it relates to antiarrnor training and evaluation of

the TOW in the Mechanized Infantry Company?

VALUE OF THE s-run~

General William E. Depuy has stated , “In the ncxt we:-

we will not have the luxury of time to mobilise our f or ces .

We m u s t  win the f i t -s t hat t ie. ” This challenge is Tnauc r:oc’-

d i f f icult  by the fact that we will be required to defeat a

numerically superior enemy equipped wi th modern weapons.

That “f i r s t  ba t t le” can be won if it is fought by h igh l y

trained officers arid enlisted men . The use of the MILES

system along with well thought-out and applied AR TEP stan-

dards in training will hel~ provide the highly qualified
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soldiers who will win on that future battlefield. Additionally,

providing realistic training to the proper s t anda rds  wi l l

insure min imum casual t ies  during th e  in i t ia l  days of combat .

This s tudy  parallels similar efforts now beginning at

the TRADOC Training Support Center at Fort Eustis, Virginia.

It supplements those efforts.

DEFINITIONS

The term “laser” stands for Light Amplification by

Stimu ated Emission of Radiation. In this context the eye—

safe laser referred to emits “invisible light” in the near

infrared portion of the frequency spectrum .
11 Tnis “light”

is very intense and can activate “laser light” detectors out

12
to ranges of 3,000 meters.

A laser is eye-safe if the beam will not damage the

naked eye.

A laser pairing occurs when a laser energy “detector ”

is illuminated by a laser transmitter.13

A laser detector is an electronic devIce which : rnccs

laser ener, y .  So~n-~ti rnes  theso a i-c  re fereed  to as c c n c sor ~- .

Tde cc tire ~e1 cc so is cOot-co t en se- s by defen:;--

dent h eric-I t in’ U S O  of crc cnn -c i t t o  t i c  t t 1 god Lt ion s.  i t i me tic L -i

defense , er m en my forces  era canali:;ed into pnsos tiiiiished

oa*u~ h zones where m c x i  cc cm fi repowe r can be brought  I o b-ear

upon him by friendly forces. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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CHAPTER II

REVIEW OF RELATED LITERATURE

OVERVIEW

A review of the related literature must start with

the collection of sufficient documents to support a technical

description of the proposed Multiple Integrated Laser En0ag:-

~nt System (MILES). The system is still being developed ,

and to some extent, the system description contained herein

will be a “best guess ” as to the final MILES configuration.

Technical data describing the MILES is based on Combat

Developments Experimentation Com-imand (CDEC ) experi~centatIo~c

with a similar laser system, design reviews of the MILhS,

- - interviews with MILES program management project officers and

-
- the author ’s experience with first generation CDEC systems.

I After the MILES is described , literature relating to

the TOW sys tem will be examined. TOW related literature

includes TOW system description, tactical employment,

- 
measures of effectiveness and Army Training and Evalu - t i o m i

Program (AR TEP) performance standard —’.

Finally, a review must be conducted of literature

describing the threat tactics and equipment we exgc-ct to

- encounter in a European mid-intensity conflict.

L - ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~
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QUESTIONS TO BE ANSWERED AND RELATED

LITERATURE

In reviewing the related literature , documentation

was collected to support answers to the questions p~~scd in

Chapter I. In this chapter, the related literature will be

discussed in terms of how it assists in answering each

individual question.

-What are the characteristics of the MILES as it is

use--~ with the M-l13 APC mounted TOW and the M-60 ;ank?

In answering this question, heavy reliance is placed

on CDEC experimentation with a similar system . CDEC Final

Ins t r-umenta tion Repor~~ Experiment .~~~ 6 (At tack  Helico~~ter

Q~~~L~~
ht_Defel~~~) 

describes CDEC ’s vehicle mountea Disc-ct

Fire Sjm~lator (DFs) as it was first used in exper-icsentatic~

in 1972. The renort contains a summary of DFS design , tests ,

and final system configuration as used in the cxpen±men t.

CDEC Final_Ins trumentat ion Re~ o x enimen t 2.~ .1 dccc i-I bee

the tests of the prototype infantry DFS conducted September-

December 1972 at CDEC . The Final I n 4 1 _ R,~~~~~~~

F~~LLFIRFt describes the system improvements incorporated into

CDEC ’s vehicle mounted DFS June—December 1974. The a-other

was the Project Engineer for instrumentation for Expenic --

23.1 and HELLFIRE and is intimately familiar with the UOEd

DFS

Data concerning the status of MILES development we -

derived from notes of the MILES Design Review Conference eld



~~ September 1976. Additional information on the MILE-S was

obtained from an interview conducted in November 1976 ~-/Itn

Major Larry Word , Office of the Program Management for

Tactical Engagement Simulation Systems.

-What are the technical characteristics of the M—ll~j

APC mounted TOW?

TOW technical description is found in ~~ainin~~ Circu1ar-

~~Cj2 -~~ 23 TOW_~~~~~~~ k~~~ a~g~~ Syp t em~~~ Cl-C2 and engineer-

ing and service tests of the TOW conducted at the White Sands

- Jssile Range, New Mexico in 1969. Probability of hit data

and time of flight can be extracted from 
~~ 

7-24 Antiarrnor

Tac t ic s and Techn~~ues for Mechanized Infant~~~~

-How is the TOW section tactically employed in the

active defense?

TOW employment doctrine is discussed in detail in

Infantr~ . Addit ional ly,  numerous o the r  mi l i t a ry  t raining

publications discuss TOW tactical employment in varying

degrees of detail. The March-April and September-October

1976 issues of In~~~~~~~ magazine each have a special tactics

section which relates the latest doctrine of TOW employment

in conjunction with tanks and mechanized infantry. De~ e~ ind

test data on TOW tactical employment is a ilahlc dc-em t- -s

results of the Tactical Effectiveness Test of Antitank

Guided Missiles (TErAM). TE-rAM was conducted at CDEC and the

Federal Republic of Germany in 1972-1973. Also results of a



TAN K vs TOW test conducted by the 3d Infantry luvision in

den: any  in l~)72 will be used .

—What arc the threat  t ac ti c s  and equipment most lik’-l y

to be encountered in a Eu ropean envi ronment?

U, S. ~~~~~~~~~~1l4~ ence Threat Anal~~~is Dotachrnent

L L ~2~2~ -~~Z~~ J~~~ °~~~~~t~~~~~Lt~~ 2~ 4~~
Arm1 is the primary document used to describe the Soviet

t ac t i cs  expected to be encountered.  This -document is supp lc--

mented by ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~nd Soviet Antj arx-nor Weapons, 35 September 1975 and the

“Seecial Tactics Sec t ion” of Infant~~~, September-October 1976.

Soviet weapons and equipment are described in U .S._ An~L Com~

aar~~~~~. ~~~~~~~ ~~~~~~_c2~ 4ii~~ 
GScj Refcncenc  Book ~iR~~~

~
O-

~~Z c U  .S . and Soviet We a~~~nz and ui p i n en t .  - i cc

to fire data for tanks are derived from U.S. Army manuals on

tank gunnery.

-What are the measures of effectiveness of the M-li~

APC mounted TOW in antitank battle?

Previously discussed literature on TOW ind threat-

tactics will be used to derive TOW measures of e f fc ct i v~- : - - 5 .

Also, aspects of tank-antitank battles can he fow in

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 29 November 197 ~ an- -

~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ April 1d73.  B LDM is a comp ut er

mod el u sed  by t he Combined Arms Comba t flov -lo -~i- -n Ls Ac elicy

(C ACI 1A), Fo r t  L c av en w o rt h , Kansas to p r o v i d e  d et a  on tee
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ef fec t iveness  of various M- l lj  APC TOW mixes in a Europ -cu

envi ronment .

-How can MILES be used to q u a n t i f y  the  APC TOW

m eas u res of e f f ect iveness?

This question will be answered by an analysis of

MILES characteristics as compared to TOW neasurec; - f

effectiveness.

-What are the current ARTEP 7-45 staniiards for the

M-ll3 APC TOW, and what do they test?

ARTEP 7-45 specifies th e  current standards for the

M-113 APC TOW working as part of a mechanized infantry

bat ta l ion  or a combined arms task force.  Addi t i ona l ly,

FM 2l-6~~~How to Pre~~ar~~~~~~ Con-duct Mill tai’~~~Tra±n in~ and

TC 21-5 Training Managerne L4~~ept No. d discuss Ac  - -

Train ing philo sophy to inc lude  the use of t r o i ni ng  s t a n Ltr ie .

— B ased on the answers to th ose  qu e st  ions an w i t h

MILES operat ional  in the Army, dow sh ould the Adi1d~ 7_ Lt~ be

changed as it relates to antiarinor ti-:r~n in g  and evaluation

of the TOW in the Mechanized Infantry Company?

Analysis of answers to provion :- q n - e  Lions  will 1- o

to the anew to thin question , which is the eoiut oc to  th e

sta ted  - el - l i ’  u .

S’JMr-IAR ~

Literature exists in :td-j u u t e 1uacd it~~-e -t nd

su f f i c i e n t  va r i e ty  to solve th e  p r e h l e ; c c .  I-’i~ -id rim nd

tion results, des .ic~n review rio t 05 , m t  ( 1-v . ‘- we n i c  p- e e c  L
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experience will be used to postulate the MILES. Field test

reports, computer models, field manuals, and professional

publications provide data describing TOW technical character-

istics, techniques of employment , and measures of effectivc

ness. TOW test standards are listed in the Army Training~and

Evaluation ~~ for Mechanized In fa~~~~~~Battalion anJ

Combined Ar m s Task_Force. Threat tactical doctrine is

described in USAITAD~~~~p o. 14-4-~~~. Military_Qperat ions

of the Soviet Ar~j~.



CHAPTER I i i

THE PROPOSED MULTIPLE INTEGRATED LASJd~

ENGAGEMENT SYSTEM ( M I L E s )

OVER VIEW

This chapter will answer the first question leading

to a solution to the problem .

-What are the characteristics of the MILES as it is

used with the M-ll3 APC mounted TOW and the M-6O tank? The

CDEC l5irec t  Fire Simulator (DES) will first be exanPned to

obtain an insight into the principles involved in using

laser sys t ems to simulate two-sided engagements.  The p r or o e e - d

system configuration for the MILES will then be discussed.

The chapter will conclude with a discussion of MILE S limita-

tions in simulating tank and antitank weapons systems.

COMBAT DEVELOPMENTS EXPERIMENTATION COMMAND ’ S

DIRECT FIRE SIMULATOR

CDEC ’s vehicle mounted DFS (hereafter DES) was

successfully L is’~~d for the first time in CDEC Experiment - ‘~3. f - ,

an attack helicopter vs. tracked vehicle experiment.1 Su~ -

sequently, the DES was used in the tank-anti t -uhc e~~p e i  c- - c c

Tactical Effectiveness of Antitank Guided Mi~~~i1v~ (1’I-~i~~\;),

September 1972-December 1973 and HELLFIRE , a helicopter

22
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launched laser guided missile vs. tank experim ent , conduc ted

April—December 1974. This fi r-s t g ener a t ion  vvh lc l - cnoun t -d

system was replaced by a second generation system in early

1977.

Tests of CDEC ’s infant ry  version of the DFS were

conducted during October—December 1972. Recommended system

improvements were identified and incorporated into the speci-

fications for a second generation system. In early 1976,

production quantities of the infantry DFS (60 ea) were

~-eceived by CDEC, and the syste-ri was successfully used in a

man vs. man experiment .

A block diagram of the ‘iehicle mounted DES is shown

in Figure 4 2

-The laser transmitter is boresighted to the TOW or

tank optical sight and consists of a Gallium Arsenide laser.

The laser beam is .5 milliradiens in diameter (5 meters at a

range of 1,000 meters , lOm at 2 ,O00~n etc.) and is roughly

circular in shape. The laser has a range of 5,000.-n with the

probability of .2 to .9 depending on ambient tenp eraturo t~ at

one laser message will b-c cietec ted by one laser Jo Lec toc

(pairi ng). Decreasing the -ai de , add in detector-s w I

creas ~n-~ the nunber  of laser m cssapes t r a n sm i t t e d  increase

the probability of pairing.3

The laser message consists of five pulses . The fiv~

j - u l c~- coded message minimizes the possibility that random

“noise” from sunlight will activate the system and provides

- _
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a means of discretely identifying the laser transmitter

illuminating the detector. When fired , the laser is norn-allj

set to transmit 100 laser messages per second. This insures

that at least one laser message will at: with one detector

at a range of 5,003m during that second.
4

-Three groups of laser detectors are placed on the

vehicle to detect the incoming laser message . There are two

4 detector groups and one 5 detector group . Each detector

responds to the laser energy received and produces an electrical

- e~ sage that corresponds to the  laser coded message. Tn-is

electrical message is sent to the logic module.5

-The logic module and control box are the “brains ”

of the system. They provide power distribution to the various

components of the system , timing circuits that conti-ol t~ - - -

“laser on” time , and the logic circuits that convert on-~oin~

activities in the DES into a message that is transferred to

the Range Measu ring System (R~fS) B-unit for transmittal via

a telecnentry link to a central computer.

-Rechargeable , heavy-duty, nickel-cadmium (NiicAD )

battcries are used to provide power to the system.

The DES interfaces with the RMS through the hf~JS

B-unit. The Range Measuring System is a ranging and tele-

metry system . In conjunction with a controlling computer , it

provides position location data on all player-s equ in c- iJ L

a B-unit. Additionally, digital data can be sent t o  an r r o c c m

the central computer through the ~~~~

_ _
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Figure 5 depicts a typical DES engagement . The TOW

ic~~s endage-J a tank wi t h his laser transmitter-. T1i~ fact that

the TOW has fired is entered into the computer via the RMS

telemetry link. The laser identification (ID) of the firi~

TOW has been preloaded into the computer. The detectors on

the tank detect the laser energy and the laser ID of the

firing TOW. This information is processed by the logic module

of the DES into a binary coded word that is transferred to

the central computer via the telemetry link . The computer

- ow knows that the TOW has illuminated the t ank with his laser

(paired the tank). It also knows the range from the TOW to

the t ank ; because it is calculating posifion location for eac h

vehicle once a second from ranging information provided by

the telemetry system . The computer next calculates the tivc

of flight of the TOW missile for that particular range . It

then looks at the critical illumination period (CIP) which is

a 3 second “window” around the time the missile should have

impacted on the target. If the TOW is still illuminating tb ’

target with its laser during CIP, then a valid TOW-tank

engagem9nt has occurred .

Based on the  TOW— t ank rnnde , th e  co- rcnuter goes ti reuph

a probabil it y of kil l  rout ine  (rolls the  dice) to detec-:in c

the  ou tcome of the  engagement .  If a k i l l  is as s es s ed , a

m e s sage is sent to the tank info lifl m d  h im teat h -  es J ’ - ~~- -

killed , and his laser is disabled by the  c o m p u t er - . A n — cc -

broiler on the tank throws a colored smoke rrona ie to inloc -n

-
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --~~ -~~~~~- - --.- - - -
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the opposing player of the kill. At the time of rnissilc- irr~-

gact , a message is sent to the TOW by the computer  in formin g

him that the missile has hit the target. If a “miss ” is

assessed by the computer , a message is sent to the tank in•

forming him that he “ survived” an engagement . The computer

also reduces the number of rounds available to the TOW by s:.

round

Tank to TOW engagements are similar except that  the

CIP is not used. When a tank simulates firing its main gun ,

;he laser transmitter is turned on for three seconds. A valid

engagement occurs if the target is “painted” by the laser at

any time during that three second period of time. If a valid

engagement occurs , the computer goes through the casualty

assessment routine described above.8

Although it is rarely used by itself, the DFS can b-c

used in a l imited way without  the RMS and the central corn-

puter. To use the DES alone in two-wided play, kill

probabilities for each type player are preset in the hard-

ware , i.e.,  TOW- 7.5 percent , TANK-50 percent , et c. When a

pairi.ng occurs , the kill or miss computations are done in the

logic module of the DES. If a kill is assessed , a 30 secon -1

i n t e rmi t t en t  tone is activated, and the target vehicle ’s

laser is disabled. If a “m iss” is assessed , a one socon~

tone is activated. The major drawback in ising the system in

t h i s  fashion is that  k i l l  probabi l i t ies  are constant  w i t h

c-ash t ype  s y s t e m, an -)  variat ions in  k a l1 -proho [- i l~ -t i c a r  a

f un c t i o n  of range canno t be played. 

~~~~~-—~~~~-- -~~~~~~~-



Boresighting is accomp lish-~d prior to using the  DES

to insure the laser transmitter is aligned to the gunsigh t

ani to provide the player with confidence in his D~’S. To bore-

~ -ig i i t , a small “pu l se  generator” is a t tach-ed to th-r laser

t r a n s m i t t e r  that  plac es the laser in “ cont inuous fire ” (fji r~~r1
--

a nominal 10 laser message per second). The gunner then sipl-ite

on a boresigh t panel equipped with laser detectors  which is

placed 75Orn—l ,OO~ v from the weapon system. The laser is

adjus ted  unti l  it  is on targe t . Whenever the laser “pairs”

~ith detectors on the boresight panel an intermittent tone is

j on-crated at the boresight panel for durat ion of pairing. The

in t e rmi t t en t  sound is transmitted to the individual a d j u s t i ng

the laser and to the gunner by means of standard military

radios or t elephones. The laser is ad jus ted  u n t i l  the flcnner-

can traverse an equal distance l e f t/r i ght and up/dowci f r o m

the boresigh t panel before the i n t e r m i t t e n t  sound goes of f

(pairing ceases).

Player confidence in the equipment he is usia , is

important.  For this reason a small light is placed at the

end of’ the laser transmitter  that  goes on whenever the laser

is f i red . Simi1~rly, prior to using the DES each d ay ,

technicians using handheld laser guns check to insure tha t

each laser detector is work ing .

This is the CDEC f irst genera t ion  ve1iicl~ mounted

DFS . It is described -to f a c i l i t a t e  unders tanding of the

less sop h i s t i c a t ed  an-I less expensive MtL.ES.



MILES

As discussed in Chap t er I , the development of laser

engagement systems for use in training began in early 1973

under the auspices of the Training Support Center  at Fort

Eus t is , Virginia. Advanced development models of the

Mul t ip le Integrated Laser Engagement System (MILES) were

tes ted in 1975, and in April 1976 XEROX Corp-oration , Pasa !ese ,

California, was awarded the contract to design the engineer—

~~ ing development version of the system .9 Production quantities

of the system will be available in the early l9SO~ s.~~~

We apons to be simulated by MILES, and some system characto:’-

• • 11istics , are shown in Table 1.

The basis of issue for product ion q u a n t i t i e s  u~~

MiLES will probably be su f f i c i e n t  to o u t f i t one Mechanis~-d

- : Bat ta l ion, one Armored Ba t ta l ion, four comp anies  of threa t

players , and a slice of the Armored Cavalry Squad ron nor

Mech anized/Armored Division. This will perm i t the t e s t i ng

(as per the AR TEP) of one Mechanized and Armored Bat t a ilor
12

~~ per  n ivision  at any one t i m e .

For purposes of t h is  s tud y, only  t he h-li AdO Yd~-

m l  M— 6 0 tank MILES wi l l  be considered . The hILE i,: s ti l l

U n -  ft -c development , and the systi -cn doss reLbo-~ ic-c L b  is c icr -L -

is a “b c- s t guess ” as to what  the  finil  corffi g - n - - :c t i ou  will h

Figure 6 is a s c h em a ti c  of t h e  M- 113  APC/rOW mis s i l  -

sys t em equipped  w i t h  MiLES compon en t s .  F çicc’e 7 shows a

clo ser look at the  TOW loser t ra ns m it t e r .13

I
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— T h e  laser t r a n s m i tt e r  w i l l  h- inte re t .~ - t  in t o t b-s T( ~

op t i c al sig ht , w i t h  the laser  f a c t ory  & )- ) 1 -~-Cri ~‘ic te d o Li . - - ‘fO~

op tical sigh t and the  night sigh t rai1s.~~~ The laser- oj ’- - r r t - - :

in the near infrared por t ion  )f the  f r equency  spec t rum c - n i

a range of 3, 000 meters . The beam wi l l  be roughly  15 -n :-tvr - -~

in diameter  at that  range . Unique laser codes i den t i f y t .C.

type weapon system the transmitter is s imulat ing. Tne laser

is automatically shut off when a kill occurs .

Figure 8 is the laser missi le  sequence ms cu r ren t ly

c niceived for the TOW. The laser-on time is ten seconds ~oi

the missi le sequence.  Two messages per second are t r a n sm i t t e d

during t he first eigh t  seconds and eigh t messages per C O J i

fo r the last two seconds of the m i s s i l e  sequ ence .  E a c h

message cont ains eigh t words thai cause the t a r - - t  v e h ic l r  t u

be “ki l led”  and 16 words t h a t  cause the near m i s s  tore 311 L t ,

target vehicle to be ac t iva ted. For the TOW mi ssi l e  sequence ,

ho weve r , there is no ne~.r miss code (M= O) . 15

For a valid TOW engagement to occur , the laser mr: t

t rack the target for nine seconds. In those nine s e c o n- i s  50

pe rcent of the k i l l  words mus t  j e i r  w i t h  t h e  t C i - . C t for

f i r st 7 seconds and 90 p ercent  mu s t  pai r f o r  the 1 - i d  wi

seconds of s imu la t ed  f l i g h t  t inn - . 11 the n iclei:- r t rack-

co r r ec t l y  for n ine  seconds i h it  is s -s 1 ? ,  1 , The l o g i c  on

the t a n -~;ot vehicle  then  goes through a p r o h - c L i l i t y  of c i i i

rout i ne  to de te rm ine if a k i l l  occuri- e - t . A .7 kill p c - o t s d - i l —

i ty  will  be used assuming a su c c e ; s fc ; l  n in - - second -ci i ss~ it- 

_________________________
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tracking sequence. The probability that a successful trackin-

sequence will occur is •9•
16

Because t he gunner will  have d i f f i c u l t y  keep ing the

TOW on target for the first second of missile flight due to

the initial blast of the TOW , the total tracking time requiied

is nine of the 10 second laser-on time indicated in Figure 8. 17

The capability will exist for the TOW laser trans-

mitter to be set to fire with characteristics simulating a

t ank . This will allow APC TOWs to act the rol e of enemy t anks

~~1iCfl tanks are not available for training.

Unlike the CDEC DFS, MILES is not capable of adjusting

missile flight times as a function of range. As a compromise

measure a 10 second missile flight time is assumed. The TOW

missile travels 2 ,000m in 10 seconds. While this penalizes

the gum~er by requiring him to track longer at ranges less

than 2,000m, it gives him an advantage at ranges greater than

2,000m. The required laser track time for a valid engagement

will be adjusted based on data obtained during MILES Opera-

tional Tests II (0Th ) to be conducted May 1978.
18

-The detector subsystem is shown in Figure 6. It con-

sists of sufficient detectors to insure all around coverage.

Like the CDEC DFS, the MILES detectors sense the impacting

laser energy and change the laser fnessage to an electrical

message that is transferred by cable to the decoder electron-

ics.19 Detectors are also mounted on the TOW itself in a

cluster on top of the sight to allow pairings when the M-lij



37

APC TOW is in hull  def i lade. (The vehicle is hidden behind

a mound of dirt and only the TOW -on top of the APC is exposed.)

If only the detectors  mounted on the TOW are i llu— nina ted , the

kil l  probabi l i ty  is reduced by a factor  of 2 to compensate
- 20for the fact  that  the vehicle is in hul l  defilade .

—The decoder electronics is the “brain ” of the system

where all system logical functions are performed. Functions

such as determining kills or misses, deactivating/activating

the laser transmitter, activating the kill and near miss

.~iarms , deter-mining the reload time , laser timing, and power

distribution are all functions performed by the decoder

• 21
electronics.

-Figure 9 is the loader control assembly panel. Tne

panel is used with the M-60 Al/A2/A3 in addition to th e TOW ,

hence the options for determ ining main gun and coaxial machine-

gun “rounds remaining.” For the TOW, only the missile

“rounds remaining” op tion would be used. TOW “rounds remain-

zing” can be read from the panel display by pressing the

“rounds remaining” button. The “missile not  ready to f i re ”

ligh t would stay on for duration of the laser “on” time i-ins

the average time required to reload . Average TOW reload

times used in CDEC experiments were 15 seconds , and that time

will be assumed for MELES . The “missile not ready to flrC ”

light, when lit , would not permit an additional similated T d.

round to be fired until the laser-on time plus the reload

22
time has elapsed.
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The kill indicator ligh t goes on cPc - ~n th~ TOW s~’: t&~~:

has been “killed” by another laser. Syste-rc Logic ~k-coJes E L I .

laser identification of the firing system to determine if the

firing system is capable of killing the target vehicle , c

an M-16 cannot kill a tank, but it can kill the tank com-

mander. Identification of the code of the laser transmitter

that killed the TOW san be obtained by pressing the “kill

code identification ” button.23 The “pairing indicator”

light along with an intermittent alarm horn on the kill in—

dicator assembly are activated when the system is paired by

a laser in the “continuous fire” mode .

-The kill indicator assembly contains the hit alarm

horn that  produces a continuous tone for one minute when the

system is killed , a one—second tone when a near miss occu.:s,

and an intermittent tone when paired by a laser in the

“continuous fire ” mode . Additionally, a smoke grenade

assembly is used to -hold a smoke grenade that is activated

• • 24
when the system is killed.

—Controller keys are provided for controllers to

activate the s y s t e m s  after they have been k i l l e d .  Activ :iti c

e u c a l i r - s t i c - -- laser to fire and -~ ives the system i ts full loa c

of amminitio~i (S~~e Table i).~

—Tne M2 .50 cc -J iber nash i n c I - - i 1 1 1  i n t u i t - - i  Oil t l ie \ ;_ I  I

A~ -~ c - i  h TOW h~is a laser Lrarcsm i I ~- r- in :ctlts- J on I:;

-i t can only eri~~aqe pe r sonnel cqu i p1~~— d with the M [Ll-i ~ inficc ~ t y

1~~i t  1 1 ( 1 5  (Se c  Figure  1).



Tne M— 60 Al/A3 tank P4ELE S is sics w zc i t t  P c~ic r n  10. Ttis-

system is similar to t h e  M— ll~ APO T OW.

—The laser trans:nittei- is mounted in t i c —  gun -dcan i~- c .

A rifle scope factory aligned to the laser transmitter is

used to assist in boresighting.
26 

On firing, only one laser

message is transmitted (See Figure 8) in approximately one

second . This approximates the time required for a tank round

to travel 1,500 meters for the Soviet T-62 tank and for the

- • •  • • 27 -h-6O A1/A3 when improved ammunit ion is available. Tne

probability that a kill word will reach a target veMcle at

a given range parallels the tank ’s probability of ki l l

characteristics , e.g., an M-60 t ank at a range of l,500m will

kill a target 50 percent of the time ; similarly, at that

range, a MILES kill word will reach a target 50 percent O i

the time and cause the target to be ~tkil1ed.~~
2S

-Reload time for the M-60 tank is 5 seconds .29

—Laser transmitters are mounted on the 7.62mm coaxiall--

mounted -nachineguns and the M-8.5 machinegun. These machine-

guns are only effective against personnel equipped with t~ce

infantry MILES. TOW and tan c~ crew members would We s i r Lice

infantry MILES.3°

—Boresight ing of the M—60 main pun t r-acinm j tte c- won Id

h-~ accomp l i s hed  in a manner s imila r  to ci t of t h e  CDP~ -Pp .

A special “ con t inuoss  f i re  key ” would place - ice 1 - m n -  in I c-

continuous fire mode for hot-nn ig ic t in -~. in thi s mode the

laser- slays on for duration ~f I: rjg- -
~ex- ~ul1.



[7~~~

1 ~ v- -. S
C

- - 0

L..~ -

~~ 

—-~~ - - --~~~~-~~~~ —---~~~-—



- _______________

-With the M-60 t ank near misses are possible. The

four kill words are transmitted before the 32 near miss words

(See Figure 8), and it is assumed that the kill words will

impact at the gunners point of aim. Jitter from the M-60

blast simulator (signature device) will cause “near miss”

words to be distributed in a circular fashion around the point

of aim. Therefore , if a kill word does not pair with a target

a near miss word probably will, causing the near miss audio tone

to activate. This provides a degree of suppression in the

~ystem.
31

-Figure 11 is a drawing o~ the controller gun. It

is used by controllers to kill players or “activate” dead

players (bring back to life by allowing laser to fire and

giving back the full basic load of ammunition). Special Laser

codes assigned for controller guns enable the remote kill and

• • - • 32activation by controllers using the guns.

-Special signature devices will be available for the

TOW and M-60 tank by the early 1980’s to use on the weapons

systems in conjunction with MILES. A signature device is one

which simulates the blast effects produced when a weapon is

fired. The Training Devices Agency at Fort Eustis, Virginia

has issued a training device requirement ( T D R )  for a signature

device for the TOW. The device will be called an antitank - -

weapons effects simulator and will be available by the early

1980’s. The signature device for the M-60 tank will, be an

adaptation of the German Hoffman Device. The Hoffman Device

____
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mounts in front of the tank searchlight at the turre t end of

the gun tube . The device is rectangular in shape with nine

cylindrical tubes which hold the cartridges used to simulat-

the M-60 tank signature . When the gunner presses the trigr

one cartridge goes off. This device should be available

throughout the Army by late 1977—early 1978. Blank rounds

will be available for the various machineguns mounted on the

TOW and M-60 tank.33

SYSTEM LIMI-rATIo~’rs

There is a degree of artificiality in the MILES TOW

system simulation in that the illumination time required for

a valid engagement canno t be varied as a funct ion of range ,

but is set at 9 seconds , the time required for the missils

to travel 2 ,000m . Tnis artificiality is accepted as the best

- 
- possible way of simulating the TOW system characteristics

while still keeping system costs down.

The MILES is a tactical simulator, not a gunnery

simulator. The laser transmitter in not used to simulate

the round ballistics , instead it is used as a corn’nunic~~tor-

to establish firer—targe t pairin-~3. Kills are based on

actual weapon kill probabilitic-~ at various ranges.
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CHAPTER IV

F I N D IN G S  (Am\J ALYSIS 4N L) E VALUATIO~I )

O VER VIEW

Chap ter I C I  described the M ELES as envisioned oy the

author as a first step in obta in ing a solut ion to the stated

problem . In this chapter facts which pertain to TOW crew

L— : ~iiing and tactical employment will be presented , analyzed

and evaluated. Ways in which MILES can be used to quantify

TOW measures of effectiveness will be discussed . Finally,

current ARTEP standards as they apply to the TOW will be

presented .

TOW SYSfEM DSSCRIPrION AT-SW TACTICAL- EMPLOYMENT

—What are the  technical cha rac t e r i s t i c s  of the M-1l3

APC mounted TOW?

“Tne TOW weapon system is a crew-portable and

v e h i c l e — m o u n te d , heavy  arc titarik - :-- ‘ ; on (HAW). It cons:int:;

a l a a a ch ? r , w u i c h  has t r a c f t  ire - euJ c o n t r o l c ap a hi l i t i - : ,

the  ~~i b e— l ~~u m n c h e I , O1d-~~n : m i 1y I r - \ eU , Wi t - e — c o u ; u i r i  I 1in~

gu i-led Lnsil~— w~ ich is nm ,ca~~’ !  i n  a l a u n ch  c o n t  i i  n- —r (
~- ‘c

F ig u re 12 ) . 1 Tue l a u n c) - ’z -  is eju i p J with s (—1I —c onLimu - - I ,

rep lacei1-le units . Tue TOW weapon system c in be n-nç -lo yed in

all weather conditions , us long an the gunner can see his

/~ 8 

-~~ --— —-~~ - -
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target through the optical sight. Tue missile can he launch’s-i

from a ground moun t (tripod) or fro~- a vehicle (See Figure 13).
2

Tne TOW is primarily an antitank weapon which provides long

range engagement of all known aninar c- - - i  t a r g et s .  The TOW wil

also provide a long range a s sau l t  ca1a b i l i t y  against heavi ly

f or t i f i ed  bunkers , pill Paxes and :~~1fl ~rnp 1acern-scits .
3

“To engage a target the TOW gunner acquires the target

and tracks it by aligning the croschairs of the optical sight

with the target. Wtien the tar —c t is within range , the TOW

~ssi1e is launched. Deviation- of the nissile from the in-

tended line of sight trajectory of the optical sight are sensed

aut omat ical ly by an infra-red (IR) sensor aligned with the

optical sight (Figure l4).~ The IR sensor receives radiation

from a coded IR source mounted in the aft ersi of the missii-

and p r od u ces  erro r s ig n a ls  proj-or-tionui to -Jisp l:mcements -ok

the missile from the intended trajectory. Flight correction

commands are then transmitted over a wire c omm-an d link to the

missile. The mis sile rnansuverc in renc-onse to these comman ;5~~

Upon contac t with t he  target, a shaped charge warhead is

-letonated .” ’

The following is general data p e r t a i n in g  to th s T O W :

Mimi mm n ~an - ‘ — 6 -  mr  t cs .;

:-~
-m x i m m c  rCrnye — 3,000 ruetei-:-

As ic-c - c i  Lion — High exp losive L;d  -i L m ’ i k  ( i I~~AF)  miss -il 

~~~~~~~~~ ~~~ri —- 

i~~s i f -  1c~ i I — 10 m i s s i le s  :;tou -d in r-a~~?~j  of the APC l’0 W6

~~~~~~~~~~~~~~ -~~~
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Hit probability - .9 at stationary targets (all ranges)7

Missile velocity — 200 meters per second (Average) .
8

Due to the high cost of the TOW -nissile, the M—7O

training set was developed to train TOW gunners. “Tne tra ’ rag

set consists of an instructor console, missile simulation

round , and a target set (consisting of a power supply/mods-

lator, target board , and an fl~ target source) (Figure l5)~~1I 9

The target board is mounted on an APC -ro w which is used as a

target vehicle. The IR source provides a line of sight

.seference between the launcher and the target.1° Os a typical

sequence , the gunner acquires the target and performs a

simulated TOW firing. On firing, a blast simulator diaphragm

in the missile simulation round ruptures and produces sound

and blast effects similar to the TOW missile launch. Laur-i c h o r/

targe t tracking errors for the entire simulated miss i le  fl igis t

are scored on the instructor ’s console. Maximum scores of 10-C

points are possible for each tracking run. However, a track-

ing run is invalid if an electromechanical flag appear on the

instructor ’s console indicating ground impac t or launch

excursion. Ground impact indicates that the gunner t raca e d

so low that the missile would have hit the ground . Launch

excursion indicates that the gunner tracked so poor ly  dA r i n g

the first 2.6 seconds after launch that his chances of

successfully guiding the missile to the target would be

severely reduced. Launch excursion is caused by the gunner ’s

f ailure to hold the TOW launcher steady during missile laun -- tu. 11

_ _  ~- - --— -~~~ 
-_
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At the end of each simulated missile firing sequence erc

electric horn sounds a tone of 2 secund d u r a t i o n.

“ Qualification with the M-70 training set consists oh

evaluating gunner tracking performance for two qualificatic

tracking time durations--m edium seconds and lon~ seconds.

These times are measured from simulated mi s s i l e  launch motor

ignition and are obtained by setting the instructor console

RANGE switch to either the ~~~~~~~~~~~~~~~~~~~ (med ium seconds)

or the low rate gua li fy  (long seconds) position when operating

the qualify mode . Target engagements that involve inter-

mediate tracking time duration of medium seconds are performed

at target crossing rates of 15 and 25 milliradians/second

(rnr/sec). These conditions define qualification tasks B and C ,

respectively. Target engagements that involve the long tracs-

ing time duration of long seconds are performed at a target

cro s~sing rate of 5 mr/sec. This condit ion defines guali f ica-
12

tion task A.”

Table 2 shows the TOW qualification scoring table.

Five qualification tracking runs are required for each ts -~k ,

and a ground impact or launch excursion flag invalidates -~

tracking run)~~

Night tracking is not required for gunner qualific~-

tion; although, familizarization night tracking of stationary

arid slow moving targets under illumination, is part of thc- T0~-~

-crew training. Additionally, after qualifying with the M-yn

training set, familiarization live firing at stationary and
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m o v in .-~ Lai-gots at-c conducted when live m issiles are available

- 14for t raaning .

There are three t ype of munitions used with the TOW.

Tnese are the conventional HEAT missile with a live warhea-

the pract ice  guided missile with an inert warhead which is

-ss~~d fo r pract ice  f i r ing, and the blast simulator diap hraps:

used for training with the M-7O training set!5

When the TOW launcher firing trigger is pressed there

is a 1.5 second delay before the missile is launc hed . The

selay allows the missile gyro to build up speed ann the therm al

heating pads to heat and activate the missile batteries !6

Tne TOW backblast area consists of a cosically shaped

90° danger zo:-ie and caution zone. The danger zone extends  5Cm

back from the launcher. The caution zone extends aU-I addi-

tional 25 meters back from the danger zone .17 —

If the missile fails to fire TOW misfire/hang fir-c

procedures call for the gunner to continue tracking for one

-nm -ito -after attemp ting uc fire. Several system checks -are

made an-I two more attempts to fire the miss:Lle are condi -- Le d .

If the missile still does not fire, the crew waits for a 3-h

minute safety interval before re~i-c ving the missile from the

lainc.h tube and calling explosive ordnance demolitions (E5 ) :
1 ~j- -arsonriel to dispose  of  the f a u l t y  m i ss i l e.

A 1thous~t pro t ec t i ve  measures to be u~ c-J in a c h- ’i~ ical

environment are not discussed in the TOW manual , the TOW oiew

aiu t be able to preform effectively while wearing the M-l8

— -~- -—- .— ~~-- — --—-~~~ -- - -— — -“ —-
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protective -mask and chemical warfare protective clothing .

Wbile we~ r-ing the protective mask , it is difficuit to tr--s Pc

with the TOW; because, the gunner has d i f f i c u l t y  placing his

eye on the TOW sight eyepiece.

If contasiinated by chemical agents, the TOW is de-

contaminated using procedures specified in ChapLet 11, 1C 23-23.

-How is the TOW section tactically employed in the

active defense?

The TOW section normally opera t es as par t  of the

mechanized infantry company. iL consists of  two I~1-ll3 Ar Cs

~rith TOWs manned by 8 men. Personnel breakd~ wn for the TOW

section is as follows :19

— Section Leader (SSG , E_6) - 1

Squad Leader (SGT , E_5) - 1

Gunner (s~/4 , E-4) - 2

Assistant Gunner (PFC , E-3) - 2

APC Driver (sp/L,, ~-4) - 2

Note t h a t  the  s ec t ion  loader is 5’hLso the squad leader foi  ott -

of the two TOWs in the section . The mechanized infantry

company is o f t e n  augmen te d sy on- - or two addit~ cm tict l TO~ 5 C (  -

ons from the battal-i ores an t i. tank p 1 -

in H -li Lion to tb ’- dQ~~: , v - t icle /we- -oiis sy st- -ms tentH

in a ui’ c ’’anizod Lnfa n tit- y co ’ t ti - t r d  i nc  l u ! ~’: b’ A ’ C  w , ‘O  - m l

m a chi r ioe — u n antI i t o  M— 47 Dragon arm t. I Lank -m ~ ar - ) , —- ~ lr : im n - - t  . -

n o un  t m - - I on Al ‘C ~, lig it L i r t t J  La nk i-i m tpons  ( L A W )  - t - d

i n i i v i d m m 1 s~~t s i r - ,-ond of r ise; t o i L  inn rir’ r - s - - j s i  r - - - I l - y  tho mn —

ion , O t t - m  ‘~~M~ (’O t oil-s ( w t ; o i i  r i t m ~~ - r ~, -  i t t  s ’- i Im y -~ T~tnk p1cm toon).
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The TOW section/squad leader upon receip t of a

defensive mission:

-Reconnoiters and selects the exact TOW firing posi-

tions (primary, alternate, supplementary) and routes into m~

out of the firing positions. Additionally, he supervises the

preparation of the positions (primary and alternate positions

allow firing into the most likely avenue of enemy tank approach

into the defensive position; supplementary positions are

oriented in directions other than those of the primary and

~iternate positions).

-Coordinates with adjacent antitank weapons to insure

mutual support and integrates the security of the TOW crew

with local units.

—Supervises the preparation of range cards and control-

the  fires of the section/squad .

—Controls the movement of the section/squs-J h~- tween

p r i mary , a l ternate, and supp lem e n t a r y  pos i t ions.

—Requests and coordinates resupply of ammunition Sn

other crew needs.2’

-Insures that the M-l13  and the TOW are 550p01- 1)

maintained.

TOW squads should be employed in pairs (by sectie~~)

to insure continuous coverage of a particular sector of t i r e .

Additionally, the TOW squads should be separa t c- l ~~ a :;tin - . on

of 3O~~-n in width or in depth to insure tha t one artillery

volley will not suppress both squads at the sam e time . 
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The most significant advantage of the TOW is  t in t I L

is accurate at ranges beyond 1,500 out to 3,00-Cm . This i s

an advantage in engaging enemy armor; since , th e tank is

accurate at range~ less than l,500m. The major  disadvanta -

of the TOW is that it is susceptible to enemy suppressive

fires while the TOW crew is engaging a ta rge t. 22 There fore ,

in employing th~ TOW, it must be positioned in such a manner

that it is able to engage targets at long ranges while

protecting the crew from enemy fires.

PC 7-24, Antiarmor Tactics and Techniques for Mechanized

Infantry lists the following general principles for position-

ing the TOW:

-“Always use terrain to your maximum advantage.

-Position TOW to exploit its accuracy out to 3,000

meters.

—Use natural cover and concealment.

—Avoid conspicuous terrain features.

-Employ TOWs so that they are mutually supporting.

—Integrate TOW with nearby infantry for security.

-Position TOWs to engage the enemy from the

In preparing TOW positions , whenever possiblc , the

APC TOW should be dug-in so that it is in hull defilade. The

probability of the TOW being h i t  drops by at least one-half

when in hull defilade.2 The TOW can also be dismounted front

the APC and employed in a fighting position with overhead

cover. When natural concealment does not exist n t  the fir-in-

I
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location, the TOW is positioned at a nearby covered and con-

cealed position called a “hide position.” A squad woxnli- -m-

with binoculars remains at the firing location ns an ohs-st-v et- .

When a target is detected by the observer, the TOW is cailt

forward to engage the target.25

In order to successfully engage a target, the TOW

crew must acquire and identify the target, detennine if it is

within range, and engage the target. “When engaging targets,

gunners should insure that they will be able to track the

‘- ui-get until missile impact ; otherwise , missiles will be

i-nas t ed .  Missile flight time must be considered (6 seconds

:Lpoom,ll sec 2,000m, 17 sec , 3,000cn). A good rule of thumb

to always assume ‘worst case ’ conditions. Gunners should

always consider that the threat vehicle is moving at toe s~ 

approximately 10 rn/s (22.5 rni/hr). Considering a~n average

velocity of 200 m/s, at 2,500m it will take the missile l2~ or

13 seconds (round up) to reach a target. A target must be

exposed at least that long to be hit. It is particularly

important that TOW squads in preparing range cards, include

such data as distances between covered areas in their sector

and the ranges to those areas.t~
26

Methods used to control TOW fire include designation

of:

-Soctors of fire--that terrain which the TOW n~ection/

squad is to cover with their fire.

-Target reference point (TRP)-.-Easily identifiable

terrain features within TOW range which can h0 used as - t
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reference to identify targets.

-Patterns of fire--established patterns which can be

used to engage enemy targets , such as:

FRONTAL- each TOW engages from the flanks to centei

CROSS-TOWs cross and engage from the far flank to

the center .

DEPTH--one TOW starts with the nearest target and works

i ts  way out in range ; the other TOW starts deep and works i ts

way in.

—Firing sequence——TO Ws can fire “at will” (whenever

they are ready) or staggered (one after the other).

—Engagement priorities--priorities of engagement of

enemy vehicles by type, such as: tanks, BRDM , ZS~J -23,

SA~GERS.

—Fire commands--are standardized to minimize radio

transmission time and speed target engagements. It includes :

ALERT : “TIGER TWO, this is TIGER ONE, FI2E M I S S I O N ”

TARGET DESCRIPTION AND LOCATION : “Five tanks, 500

meters east of TRP ALPHA ”

FIRE CONTROL METHOD : “CROSS”

EXECUTION : “FIRE”

If coms-tunication is lost , TOWs automatically fire

their sectors of fire.

-Emergency signals--if radio communication is lost

units using their own SOP (standard operating p r o c e d er e s)  c n n

use -emergency signals such as pyrotechnics to control f ir  - - . 
- 

-~~~~~~~~~ ‘ - -~~~~~- - -- - -~~~~~
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“As soon as possible after occupation of a f i r ing

position, the TOW s ec t i on  leader prepares a f i r L z i , l is t ari d

forwards it to his comnander. The list includes location of

firing positions and the TRPs covered both during the day

and at night.”28

Range cards are always prepared when time permits  in

t he act ive deL’ense for each firing position. The range cards

are used by the gunner as a reference and facilitates using

the weapon at night. The range card is a sketch of the s-actor

of fire and as a minimum includes the following :

-Preparing unit and date.

—Sector of fire.

-Maximum range line.

—Deadspace.

-The weapons position - plotted with range an-d azimuth

from a known point.

-TRPs both within range of weapon and beyond i ts

range but within sight (includes ranges to TRPs and other

prominent terrain features).

—Covered areas and distances between covered ircns

• • • • 29(inter~r isib ility  segments) .

“The advent of long-range , highly effective night

sights for the TOW permit it to be used during periods of

reduced visibility in the sam e way as in daylight. Hoi-~ e s ,

due to the short life of the batteries and gas bottles

associated with the night sight, it cannot be used as o
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surv,~-illarice i~ vice. Targets mist be acquired ising other

nisht observation means; once acquired , the gunner can look

wi th the night sight and engage the target.

“Squad leaders should be proficient in procedure t

ad jus t  i l lumination fires at nigh t , and also adjust HE f i r<~

into areas in which the TOWs canno t fire (deadspac e, woods,

etc.)

“It may be necessary to displace to new firing posi-

tions at night, in order to provide continuous coverage of the

~ector(s) of fire. When analyzing terrain for firing posi-

tions, section/squad leaders must consider and find locations

that can cover the sector of fire at night, if the day

position is not adequate (due to reduced visibility).”
30

TOWs can also be employed from buildings in buil i—~ p

areas. Special care must be taken duo to t he  backblast of Lbs

TOW.31

An additional skill which must be acquired by the TOW

squad is the ability to recognize threat  armor/ ant i tank

wsopnne eye -me .

L -~~;A~ ‘A~~T ~~~.; A-~ L- J i i L ~~1~J\

— 4 - t-” Lhe t b r n - n t  t n ~ I tnt-I -~;nip mn c ?n t nne t .i b -i - .-

to he - t I ~~ O 1 1~~C t ~~?d i n  U t - -op s n n  ,1~~i t - er ] - tt -~ r tI ?

set-i ~ - I . h i e~~ I I - - ( i t t  i t  - - tn I -: ;~~~ t n d  -
~ A J~

!oj-c-~s in - ;tit o; ~’- are ~ I t -  ~ nv~~r~I / W t t  :sw (‘an t  n a t i o n s . I n

cone jdor-~ng how the APC TOW dill hr emr’loyed in the tct j

defense in E~u rope , i t is necessary to n- x~~’ni  HI- bovio~ / i ’f ~~~- . ~t w



Pact offensive tactics to determine the size and composition

of the force expected to be encountered.

There are three Soviet offensive operations. These

are the hasty at tack, deliberate attack and pursuit. The

hasty attack is conducted from the march and is designed to

quickly overcome or to fix and by-pass enemy positions. The

pursuit norm ally follows the breakthrough and is characterized

by rapid movement to destroy fleeing enemy forces. The break-

through is the Soviet deliberate attack designed to penetrate

~net-ny defenses in the main battle area.
32 Of the three types

of offensive operations the breakthrough is the most dangerous

to defending forces and will be discussed in detail.

The Soviets wil l  normally attempt to achieve their

breakthrough using motorized divisions. These lead division:

will be followed by tank divisions which will exploit through

the breakthrough area and penetrate deep into the defenders

rear area.33

A defending U.S. mechanized infantry company can

initially expect to encounter one or two Soviet motorized

battalions. This assumes a frontage of 1,500-2 ,500 meters

for the U.S. mechanized compahy. Figure 16 shows a ty~- ical

• 3L~.motorized battalion attack formation. In effecting the

breakthrough, the motorized battalion will rn-ass from a 3

kilometer front to a 1.5 K’n front.

it is expected that the motorized battalion will

attack as part of a motorized regiment ; therefore, two
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M O T O RIZ E D  R I F LE BN IN TH E ATTACK

A 8OUT P4 KM 0
I N A 2 - 3 KM 0

SECTOR

B 

MORTA R PLATOO N 
B ~~~~

UPTO 50DM H 0

B 
g~~~~~~B B
~C> A N T I  T A N K ENGI N EER S ECT I ON

RESERVE ( FR OM REG I MENT )
H- o~~~~~~~‘1-’ I

100-ISO M
di <> I

0
I 0 

I
I I

j uE— 3O0M-—-
~.I< 1—2KM )-I( 1 - 2 K M  >1

(WHEN INFANTR Y
DISMOUNT THIS IS
REDUCED T O lOOM)

Note-s D s l ~~ cr~ ar appro. rnat . - - t  t u ~ --2 8MPS/A PCS a re  50 1OO r~ i l

Figure 16. Motorized Rifle Battalion in the A t t a ck .
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adjaceflt motorized battalions can be expected to affect the

breakthrough on a 3 Km front , (about 1.5 Km per B.a). A second

echelon motorized battalion will follow the lead battalions

at a distance of 3—6 Km to reinforce, bypass, mop-up or cc -

tin-ac the momentum of the attack.35

Antitank weapons (100mm guns, SAGGER and SWATTER

MISSILES ) will be in camoflaged positions to the flanks, -

behind, or in the gaps between the companies. It should bo

noted that  all BMP ’s (Soviet APC) a~-e equipped with launch

~ails for the SAG~GER antitank missiles . Additionally, the

~MP i~as a turret mounted 73mm gun capable attacking medium

tanks to ranges of l,OOO!fl.~~
6 AntI— ai rc ra f t  weapons such as

the  ZSU-23 can be expected to be intersperced w i t h i n  the

formation.

The breakthrough will be preceded by a 15-30 m i n u te

artillery preparation. For the breakthrough, Soviet artillery

• • • • • 3bwill be em~ loyed in densities ot 70-100 tubes per k i lomete r .

Heavy use will be made of smoke, and the artillery fires - -iiil

not be lifted until the Soviets cross their attack line which

is roughly 200 meters from the - fenders ~sositions.
39 Soviet

tanks will be employed in platoons of three tanks. “The

Soviet tank platoon techniques of fire is for the tank r iet oo r i

leader to d i rec t  the  f ire of his ent i re  r i -atoon  on one tn~~~ -:t ,

t hen after the kill, the fire is shifted to another tai-set .”~~
°

The breakthrough will be preceded by a t horough

reconnaissance with emphasis on locating the defenders tank 

----- - -~~~~ - -
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and antitank positions. Engineers will clear obstacles ahead

of time, if possible.
41

“The Soviets prefer night operations when terrain and

obstacles eliminate the possibility of surprise and will c~ :e

excessive losses in day time operations. Round—the—clock

operations are habitual to maintain the uninterrupted momentun~i

of the offense. Soviet units are well trained in night

operations. -

“Soviet units are also equipped wit-h devices to aid

in night fighting, including gunlaying telescopes , night

viewers, night driving, and aiming equipment , and sniperscop-cs.

Battlefield illumination is used frequently at night and

during periods of reduced visibility.fl 42

Table 3 shows a listing of selected Soviet ant i ta r f -~

weapons and their effective ranges. 4
~

Table 3

Soviet Antitank Weapons

r J~~~~~) TANK 1,500

SWATTER .MLSSELE 2,503 - 3, 500
SAC~dL~tR 3, 000

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
‘,°-~-
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The TOW section with the TOWs 300-50-3m apart is

capable of engaging targets 3,000m in depth toward the enemy

on a front of roughly 3,000-6,000’n. Therefore , give n inter-

visibility, any vehicle on that front is a target for the ~~) - -..

Typically two Soviet ba t talions at temp t ing  to br.aaic-

th~~ou3h on a 3 Km front would consist of 26 tanks, 72 BMP

(some wi th  AT missiles) and 6-lO0mrn AT guns or roughly 1013

vehicles/weapons . A mechanized company tean de~’end L i g  a~ - 1i-ist

the breakthrough would be composed of 5 t anks. Eight APC

- ach carrying DRAGON (l ,000m range), and 6 APC w/TOW or
44roughly 19 vehicles.

Assuming that the threat vehicles can be seen out to

a range of 3,000m and are traveling at a speed of 5 m/s

(11 : i/nr),  then each friendly weapons system must service

at leas t 5.5 enemy vehicles/weapons in 10 minutes for the

de:ense to be successful. Additionally, the defending company

must be prepared to engage the 2d echelon battalion of the

first echelon regiments or an additional 31 BMP and 14 taii1-~s

or 45 vehicles. If the 2d echelon regiment is committed ,

then the mechanized company mus t service an a Jd ibional  40

tanks, 93 BMP and 6-100mm AT guns or 139 vehicles/wc-a 1 ons

system . This implies that  the defending company w i th i n

roughly ~ 214 hou r ~ e i i o l could be opponoJ by  2 v - f i i c 1 ’-~ /

weapo~i s v s-Le~~~, wid L L i ~ ~ e~~c1i (le in i i d ing  weapon ~o-  1 - - i~e ’  [o

rer’vice j t  (•nr- -~-~- weapons ~~~~~~~~ a~~;n t w u j 1 g  : e  c~ is ~~~~L t  es on

the defemi in: sic i c.

-
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“Due to their heavy losses in gas casualties (475,000)

during World War I, the Soviets consider the use of chemical

weapons as an integral part of future tactical warfare .”
4
~

It can reasonably be expected that the defending TOW secti

must be prepared to fight in a chemical warfare environment.

TOW MEASURES OF EFFECTIVENE SS AND MILES

-What are the measures of effectiveness of the M-1l3

APC mounted TOW in antitank ja tt le?

Based on the preceding discussion there are a number

of things which a TOW squad/section must be able to accomplish

in order to be successful in battle. On a very basic level

the TOW crew must be able to accomplish the following tasks:

a. Prepare the weapon for firing.

b. Know the extent of the TOW backblast area.

c. Know the TOW misfire procedures.

d. Track both stationary and moving targets out to

ranges of 3, 000m with moving targets traveling from 10 mph

to 35-56 mph.

e. Track at night using the TOW night sight.

f. In a chemical warfare environment with c1~~mical

protective equipment on, track effectively both day and n igh t.

g. Track successfully while being suppressed by

artillery and smoke.

h. Perform operator maintenance on the TOW and M-ll3

APC.

~
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At an intermediate level the TOW squad/section must

be able to accomp lish the following tasks :

a. Reconnoiter and select exact  f iring pos i t ions

and routes to the firing positions.

b. Prepare the firing positions.

c. Insure mutual support within the section and

with adjacent antitank weapons.

d. Integrate the security of the TOW crew with the

local units.

e. Prepare range cards and target 3is t s .

f .  Control fires to insure eff ic ient  engagement

of targets. - 
-

g. Move quickly between primary, alternate and

supplementary positions as required by the tact ical  s i t ua t ion .

h. Adjust mortar and artillery fires to include

illumination.

i. Using the TOW night sight , engage targc-ts at -
~~~

night as ef fec t ive ly  as during the day.

3. If contaminated by a chemical agent , deco ntam±nat c-

-h e  TOW and M-ll3 APC .

k. Request and coordinate  resupply of ammuni t ioi . .

1. Ident i fy  Soviet tanks and antitank weapon systems .

Once the TOW crew has mastered the basic and inter-  - - -

-~~ c~ tasks , teamwork and ba t t l e f i e ld  know-how must be

-
- - - ‘ ~~

-
~~ 

wj ’ h in  the TOW -sect ion.  In order to further  -ic - f ine

, ;ur ~ s of ef fec t iveness, data  derived from field
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tests and computer modeling must be examined.

In 1973 the Tactical Effectiveness of Antitank Guided

Missiles experiment was conducted at the Army Combat Develor--

ments Experimentation Command (CDEc) in California. This

experiment was conducted to gather data on the effectiveness

and vulnerability of antitank missile systems to include the

APC TOW. Sophisticated photographic , computer, and voice

recording systems were used to collect data. A number of live

firings were conducted at stationary and moving vehicles with

overwatching tanks attempting to detect and pinpoint (with

the t ank main gun sight) the firing TOW. In addition for part

of the experiment a two—sided real—time casualty assessment

exercise was conducted using the laser Direct Fire Simulator

(DFs) and the position location/telemetry system described in

Chapter III. All data collected during the experiment was

time—tagged to a common time base for correlation of data

collected using the various instrumentation systems.

For the two-sided trials the force mix was as follows :

FR IENDLY :

APC T O W - 2

M-55l SHI LLELAGH - 1-2

DRAGONS - 2

THREAT :
T62 TANK -

ATOM (~;AooE~ 2—3

F3MP (TROOP CARRIER) 1-2 (could not. f in í - )

Tte~ av er —i ~ ~e speed for t f ir e a  I ve}i i d e s  when he “ i—api - c pj  ‘1 (~~-~~C I

tac/ics was used wa~ 11 mp h (s Tn/ ).
1’
~ The t i j  I d  j ~l - ? e ~~r h

-

~ 
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emphasizes the use of speed by the threat to breakthrough the

defending forces. During the rapid approach trials, the tank s

were stationary 23 percent of the time--the ATGM ’s 33 percent

of the time. 
8 Threat armor’ elements first came into view

the antitank missile systems (ATM ) at an average range of

2,831m with the first armored element engaged by TOW at an

average range of 2,367m .
4
~

The following is a summary of pertinent TETAM data:

-The median delay time between initiation of line-of-

0ight (ws) and detection of a threat vehicle was 20 seconds
at ranges out to 4 km with lit t le  variation as a func tion of

50range.

-The median time from detection of a threat vehicle by

the TOW to engagement was 8 seconds.51 If the maximum TOW

-missile flight time is considered (17 sec), then the median

time for an engagement from initiation of LOS to missile

impact is 45 seconds.

—The threat crews detected the ATMs about once for

enemy three firings and were extremely accurate in pinpointing

(laying-in the gun sight on the ATM) the detected weapons.

The median times from detect ion of an ATM system to pinpoint
52varied from 10-15 seconds.

-During live missile firings, random sightings

accounted for the largest percentage of the detection cues

(77 percent) of the firing ATM position.53

-When moving from a “hide ” position to a firing

position and back to the hide position , the exposure time for
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the TOW was found to be 23 seconds exclusive of missile fl ight

time . Movement and launch signatures were the predominant

r 4
detection clues. This data is summarized below:~

DEFILADE TO FIRING POS - 5.5 SEC DETECTION CUE PER - JJTACh~

PREPAR E TO LAUNCH - 8 .5 SEC MOVEMENT 53~
FIRING POS TO DEFILADE - 9.0 SEC LAUNCH SIGNATURE 67~ -

MAX MISSILE FLIGHT TIME-17.O SEC RANDOM SIGHTING 8

MAX TOTAL EXPOSURE TIME-40.O SEC *MULTIPLE CUES WERE
REPORTED AT TIMES

-In the two-sided trials the mean time between engage-

ments for the TOW was 83 seconds.  “An average of 5.7 targets

were simultaneous intervisible with an ATM system at the time

of engagement by an ATM.”55

-On the average the loss exchange ratio was 5-1 f~c -:~ - -

ing the Blue forces (defending ATM) over the attacking Red

forces. The TOWs normally attrited 32 percent of the Red

force (3 .4  T-62, .7 ATGM). Overall the Blue force attrited

50 percent of the Reds ; while the Red force attrited 2 pei-

56cent of the defenders.

At CDEC site A (the rno’e open of the two si ~ u - c d),

80 percent of the TOW engagements and ki l ls  occurred at

ranges from l,500m - 2 ,500’n with T-62s scoring only .7 kills

per battle. This occurred because most T—62s were killed

early in the battle. At CDEC site B, 85 percent of the TOW

engagements and kills occurred at ranges from 500m - l,500m

with T-62s scoring 1.5 kills per battle.57 

- - - - -~~~~~~~~~~— -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - - .--- - —-- ~~~ - —
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—On the average it took two TOW rounds to achieve a

kill.58

-When the Red forces used the rapid approach tech-

nique, there were 11 Red losses for each Blue loss. When 
~ 

-y

used the fire and movement technique , the loss exchange ratio

decreased significantly. 59

-Limited night trials were conducted which generally

showed the TOWs to be effective at night. Detailed data

remains classified. 0

—Data from the two-sided trials was used in a post-

play computer model to determine the effects of artillery on

ATM performance. With the threat using the rapid approach

technique, three times as many tanks reached the objective

(35 percent vs. 13 percent) when the defenders were suppres-s --Ji

61by artillery fires.

In preparation for the Antiarmor Systems Program

Review hosted by the Combined Arms Center, Fort Leavenworth ,

Kansas , in April 1976 , the U .S.  Army Combined Arms Combat

Developments Act iv i ty  conducted an analysis using their

Battalion Level Differential Model (BLDM), BLDM was used ~o

determine the optimum number of TOWs required in a mechanized

infantry/tank company in order to succeed in a European

scenario.

The specific BLDM scenario has a Blue mech/tank

company team defending in the main battle area in the Fulda

Gap, FRG. The 1976 base mechanized infantry company team

consisted of: 

— .-- - --—-~~~~~~~~~ ~~~~~~~ - -- ~ 
-
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5 - M6OA1 Tanks

8 - M-ll3 APC w/DRAGONS and .50 cal machinegun

4 - M-ll3 APC TOW

The 1976 base tank company team consisted of:

12 - M60A1 Tanks

4 - M-113 ARC w/DRAGONS and .50 cal machinegun

2 - M-113 ARC TOW

Two different threat forces were used against each

type of the defending companies. The two threats consisted of

two reinforced tank battalions and two reinforced motorized

rifle battalions.

The tank threat consisted of:

62 - T-62 tanks

20 - BMPs (each capable of firing 1 SAGGER)

9 - BRDMs (6-SAGGER each)

2 - SA9 (Air Defense only)

2 - ZSU-23-4 (Air defense primarily but can be used

against ground vehicles)

The motorized threat consisted of:

20 - T-62 tanks

60 -

9 - BRDM

2 - SA9

2 - ZStJ_23_462

The threat advanced on three axis until they were

abou t l,000m from the defenders . They then massed and

_ _ _ _
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attacked on a l,800m front. The defending company occupied

a 2,000m front.
6
~

The defenders were in hull defilade positions in a

static defensive posture . The SAGGER on the BMP was treat&

as a self-defense weapon , and while the BMP has a basic load of

four SAGGERS, each BMP was allowed to fire only one ~‘AGJI-~

during the attack. The 73mm gun on the BMP was used when

wi thin range (1,000m). The BRDM with SAGGER is consi~~~r~~d

the prime antitank missile weapons system and was used in an

64overwatch mode behind the attacking companies.

The SA9 was employed solely for air defense; while

the ZSU-23-4 was allowed to fire at ground targets when

there was no air threat to the at tacking forces

Some findings of the study are as follows:

-“The anticipated threat cannot be defeated by the

company team using a static defense wi th curren t orRaniza-

tions and weapons systems. This is true even assuming a

battlefield that allows some detections out to 3,000 meters

and one that is not obscured by threat tactical smoke.

-“Given the stated battlefield and a force ratio of

4:1, the defending company lost with two TOWs and obtained

a decisive victory, i.e., destroyed the entire threat force ,

with  12 TOWs . It was found that marginal increases in

effectiveness diminished as the number of TOWs approach ten.

A marginal victory was obtaine d wi th six TOWs. It was

determined that proliferation of TO W was desirable wi th the

L.. 
- - - - -  - - _ - - _



78

optimum number falling in the range of 6 to 10.

-“The defenders can no longer fight a static defense

due to the numerical superiority of the threat. When the

defenders remain in position, the attacking force frequently

closes to ranges that allow a large number of high-rate-of

fire weapons to become very e f f ec tive, thereby overwhelming

the defenders.

-“The ZSU-23-4 is an effective anti-TOW weapon but

can be removed from the threat due to ease in recognition,

ts small quantities, and its vulnerability.”
66

Table 4 shows battle results extracted when the Blue

forces were at 50 percent strength for the 1976 base cases.

The table shows the fraction survivors of the Red and Blue

forces and the number of kills by the TOWs and the number of

TO Ws killed by the threat .6~
Table 5 shows the results of the 1976 Cases with

4 M-113 TOW added to the defending teams for a total of 8 TOWs

for the Mech Hvy Thi and 6 TOWs for the Tank Hvy Tm.68

The 1976 cases with additional TOWs added ~‘able 5),

show that it is possible to attain a force mix which w i l l

attrit a threat force sufficiently to break the momentu::~ of

the threat attack and allow the defenders to move to an

alternate position from which they can en~ a~ e the next as~~ ult-

ing echelon of the threat division. Additionally, t2i~ J~~ ta

shows that the TOWs are capable of inflictin~’a si~ nifican t

number of casualties on the attacking force. It i~; assumed
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that 60 percent attrition on the attacker will disorganize hi-rn

sufficientl~- to cause him to break off h is  a t tack .

By analyzing the TETAM and BLDM data ,additional TOW

section/squad measures of effectiveness can be deduced.

-Once line-of-sight occurs, the TOW squad in hull

defilade should be able to initiat ~n engagement within 28

seconds.

-TOW squads must engage targets from hull defi ade

—ositions or using the “hide” position technique. As a

corrollary, positions must be well camouflaged to minimize

random detections by the threat.

-Since the threat crews will detect the TOW squad

about once out of every three firings, the TOW squad must

move to an alternate firing position after each second firinC.

This applies when using a hull defilade position. When firing

from a “hide” position, the TOW squad must move to an alter-

nate firing position after every firing. This is becau~. c of

the long exposure time (a maximum of 39 seconds) and the high

probability of detection due to movement and launch signaturo

cues.

-TOW squads must engage approaching armor at the

greatest possible range. If terrain, allows, maximum enga~ c-

ments should occur at ranges greater than l,500in. This

minimizes TOW squad vulnerability by engaging approaching

armor before they can close to a range where their main gun

is ef f e c t i v e. 

—— - - 
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-TOW sections must “kill” a minimum of ten (io) threat

weapons systems (tank , APC , etc.) for every TOW lost. Each

M-ll3 APC TOW carries 10 TOW i~nissiles. TETAM data indicatef-

that on the average , it took two TOW rounds to achieve a kill.

Therefore , based on the number of missiles carried per M-113

TOW , each TOW squad is limited to an average of five kills.

This also assumes that the threat uses the fire and movement

technique for half the time and the rapid approach technique

t e other half- If the threat uses the rapid approach tech-

nique each TOW should achieve 11 kills before it is lost. In

order to allow the defenders to disengage , it is assumed that

the defending company will attrit the attackers sufficiently

to break up the momentum of the attack. The company would

then move to an alternate position where additional ammunitioL-

would be available. BLDM data shows the average number of

kills per TOW to be 6.45 under ideal conditions. It is

assumed that the defending companies played in BLDM would move

to an alternate position after suffering 50 percent casualt~ es.

This data supports establishing a minimum standard 10 kills

per TOW section while at the company primary defensive posi-

tion; however, in order to carry on the fight at the company

al ternate position , at least one TOW in the section must

survive.

-TOW squads/sections must be as effective at night as

they are during the day. The new TOW night sight will en-

hance TOW effectiveness at night.
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-TOW crews must fire effectively when under artillery

fire. Use of the TOW ballistic blanket, hull defilade posi-

t ions , and good camouflage discipline will reduce the effc- 1 :

of artillery fire ; however, the gunner must be trained to ~ire

effectively when under fire.

It can be seen that TOW crew measures of effectiveness

generate three general areas of required training for TOW

squads. These are:

a~ TOW tracking to include the ability to fire

effectively during the day, at night, in a chemical environ-

ment, and while under artillery fire.

b. Basic TOW section tactical employment to include

preparation of positions, fire control, and night employment

techniques.

c. Battlefield effectiveness as measured by the

ability of the TOW section to “kill” at least 10 threat wea-

pon systems in a simulated battlefield for every TOW lost whLle

at the company primary defensive position .

-How can MILES be used to quantify the APC TOW mea :u’-~

of ef f e ctiveness?

As indicated above, the three general areas of TOW

employment in which the TOW section must be proficient are TOW

tracking, basic TOW tactical employment , and b a t tle f i e l d

effectiveness. MILE S can be used to assist in training/evalu-

ating the TOW crew in performing the various required tasks.
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It will be recalled that the basic level/TOW tracking

tasks were :

a. Prepare the weapon for firing.

b. Know the exten ’ of the TOW backblast area.

c. Know the TOW mi sfire procedures.

d. Track both stationary and moving targets out to

ranges of 3,000m with moving targets traveling from 10 mph

to 35-56 mph.
e. Track at night using the TOW night sight.

f. In a chemical ~‘~rfare environment with chemical

protective equipment on, track effectively both day and night.

g. Track successfully while being suppressed by

artillery and smoke.

h. Perform operator ~Qaintenance on the TOW and M—1l3

A .PC.

Testing and training in the ability to track with

the TOWs is presently accomplished with the M-7O training

set and on occasion by firing an actual TOW missile. MILES,

however, can be used in the advanced stages of TOW gunnery

training to develop the ability of the gunner to th e  track

moving targets at various ranges and while executing evasive

maneuvers.

While the M-70 training set is an excellent device

to use in training the gunner in the basics of TOW tracking,

it is limited in that it cannot be used at ran~~ s in excess

of 1,000 meters (long ranges are simulated by using the WW

traclc i rp rate of 5 milliradians per second).
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Additionally the IR target mounted on an APC or jeep

is not a realistic representation of an attacking tank/

mechanized force. The target vehicle normally moves along

specified path at a constant rate without trying to evade

the incoming simulated missile.

With the MILES TOW laser transmitter in the “con-

tinuous fire” mode (laser is on for duration of trigger pull),

the gunner can track tanks equipped with laser detectors out

~ ranges of 3,000m. When the target tank is paired by the

TOW laser in this mode, an intermittent tone is activated in

the kill indicator assembly of the tank. The tone continues

for duration of pairing. By taping a radio handset so that

it continuously transmits and placing it next to the kill

indicator assembly, the intermittent tone indicating pairing

can be transmitted to the TOW gunner. In this fashion, the

TOW gunner can teLl, when he is “on-target.” Using MILES in

this mode , the gunner can tr.~c~k tanks at various ranges out

to 3,00Cm. Tanks can travel either at constant speeds, or

they can try to evade the incoming simulated TOW :riissile .

Using  this  technique allows the r~u~iner to bec’omc pi’ofici~ nL

in est~irnating ranges, lengths  oi~ i n t-e rv i s ib -ili  Ly s ~c~n

and vehicle r~peeds. Also, th~ gunner ’ wi l l  l rr ~t~n how :o hfl( fl

the TOW on target when the tank is e x e c u t i ng  har d ev a s Jv c

maneuvers . This training can be done at night as well a~

dun n?; the day.
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In basic tactical training MILES can be used to check

the TOW crew’s ability to perform a number of the required

tasks .

The following were the intermediate level/basic TO.

tactical employment tasks:

a. Reconnoiter and select exact firing positions and

routes to the firing positions.

b. Prepare the firing positions.

c. Insure mutual support within the section and with

adjacent antitank weapons.

d. Integrate the security of the TOW crew with the

local units.

e. Prepare range cards and target lists.

f. Control fires to insure efficient engagement of

targets.

g. Move quickly between primary , alternate , and

supplementary positions as required by the tactical sitL~~~ion.

h. Adjust mortar and artillery fires to include

illumination.

I. Using the TOW night sight , engage targets at ni~~it

as effectively as during the day.

j. If contaminated by a chemical agent , deconta~~ ii~ite

the TOW and 1M-113 APC.

k. Request and coordinate resupply of ammunition.

1. Identify Soviet tanks and antitank weapon systcr~-.
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MILES can be used to check how well the TOW crew ~~~~~~~~

pared and camouflaged their defensive positions. Once a

position is prepared by a TOW crew, the crew occupies the

position. A tank (or a TOW simulating the BRDM) equipped ~ . th

laser transmitter is positioned l,500m from the position in

a typical overwatch position. The tank gunner using the main

gun sight and the tank commander using binoculars, attemp t to

locate the TOW position which is located in a defensive sector

- .~~m wide. The tank crew is given 3 minutes and one oppcrtunity

to locate and pinpoint the TOW position. The pinpoint is

checked by firing the laser transmitter in the continuous f~.re

mode at the suspected TOW position. If the tank crew has pin-.

pointed the TOW, a pairing will occur, and the intermitten t

tone will sound on the TOW.

MILES can be used to check range cards. With the TOW

laser transmitter in the continuous fire mode and a target

vehicle (tank or APC) equipped with detectors in the sectoi of

fire, cove~’age around target reference points can be verifi~~~.

Additionally, deadspace and intervisibility segments within

the sector of fire can be checked.

In a similar manner TOW section fire control techii-

ques can be checked using MILES. Engagement priorities, firing

sequence, fire commands, patterns of fire, and use of tar’:ct

reference points can all be checked with MILES. Thic can ic

accomplished by first setting the TOW transmitter in the con-

tinuous fire mode. With a simulated threat of ~-6 tanks :.tnd
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-~~~ APC (equi pped with MILES detectors) apnroacliing in t11(~

sector of fire, the section under control of ~lie ~:cction

leader engages the targets. The tank/track commander (‘rc)

hears the intermittent tone when he is paired. At a t ime

after initiation of pairing corresponding to the TOW fliiTht

time for that range, the TC would raise a red flag and stop

his vehicle. This would correspond to a simulated kill. The

TOW section continues engaging in this fashion until all

t~.x’eat vehicles have been “killcd.” Watching the sequence

of engagement and listening to the TOW section/squad fire

commands, evaluators/trainers can monitor how well the section

implimented the fire control techniques.

The techniquas described above can also be used to

check TOW section/squad night firing procedures.

On an advanced level MILES can be used in real-time

two-sided casualty assessment battles to see how well the

TOW section performs under the stress of a simulated batti

field situation. In this case the TOW section would be piLtcL ~

against 10 tanks or APC TOW simulating tanks (TOW laser

transmitter can be set to simulate tank main gun charcict ~~r-

istics for use when tanks are not available) and 2 BRDI’I.

The TOW section would be required to “kill” ten of thc l~

threat vehicles while losing only one TOW in a simuldted

combat engagement.
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THE ARTEP AS IT RELATES TO TOW PERFORMANCE STANDARDS

As has been previously stated , the ARTEP or the Army

Training and Evaluation Program provides minimum standards

performance which must be achieved by Army combat units.

ARTEP standards are used to evaluate units and provide a basis

for future training.70

“The ARTEP is characterized by:

—Emphasis on fundamental, frequently performed missions

and tasks.

-Unit proficiency judged on the basis of mission per-

formance rather than on the extent to which elaborate or

detailed procedures have been followed.

—Concurrent, multi—echelon (as opposed to sequential)

training and evaluation is encouraged and facilitated ; however,

the modular design of the ARTEP permits the use of a

sequential approach-- from crew/squad through platoon and

company to battalion--if that system is appropriate.’~~

ARTEP 7..45 , Army Training and Evaluation Program for

Mechanized Infantry Battalion and Combined Arms Task Force,

categorizes tasks and standards . nto missions at Levels 1, 2,

and 3. The following are Level 1, 2, and 3 definitions used

in ARTEP 7-45 :

-“Level 1 Missions. Those crew/squad through battalion/

task force missions which compose the minimum acceptable per-

formance for a combat ready battalion.

________ J
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—Level 2 Missions. Those crew/squad through

battalion/task force missions which compose the minimum

acceptable performance for a battalion which is within thrc

to four training weeks of attaining Level 1 proficiency.

-Level 3 Missions. All. Level 2 crew/squad through

company/team missions. These compose the minimum accep table

performance for a battalion which is within five to six

training weeks of attaining Level 1 proficiency.”
72

ARTEP 7-45 standards are written in terms of the task

to be accomplished; the conditions under which the task will

be accomplished ; and the training/evaluation standard to which

the task will be performed. The following are pertinent

definitions:

-“Task. A statement which specifies an action to be

performed by an individual or team/unit.

-Condition(s) . A statement which specifies the cir-

cumstances under which a particular task is to be perfor:.ed ,

e.q., information/equipment provided or denied for the ~~~~

formance of the task.

-Training/Evaluation Standard(~j. A statement which

r~ ecifies the minimum acceptablo proficiency required of an

individual or team/unit in the performance of a particular

taslc .

ARTEP 7-45 Level 3 standards tests the TOW squad ’r

ability to place the APC/TOW and M-7O training ret into

operation , and the crew’s ability to track with Lfl M-70

training set at tracking rates of 5, 15, and 25 milliradian
per second .

-~~ . -- ~~- .  ~~~~~~~.
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Level 2 tasks are identical to level 3.

Level 1 tasks include all level 3 tasks plus night

familiarization tracking for th e TOW squad using the M-70

training set. Additionally, the TOW section is required to

prepare defensive positions and engage enemy vehicles using

REALTRAIN techniques.~~
4

Appendix 1 and 2 lists the ARTEP 7-45 Level 1, 2,

and 3 TOW squad/section tasks, conditions and standards.

ARTEP 71-2, Army Training and Evaluation Program for

Combined Arms Task Force, when finished will replace ARTEP 7-

45. A draft version of ARTEP 71-2, in addition to tasks

similar to those described in Appendices 1 and 2, has these

additional requirements :

-Identify armored vehicles both friendly and enemy.

This requirement applies to both the gunner and assistant

L:unner.

— Simula t ed  TOW f i r i ng s  under t ime cor : s t r a in ~ r .

-Night tracking under i l lumination wi th  s tandardr  P

same as the daylight requirements.

-A f ir ing line 2Om long and a targe t vehicle rcacl

300 to 1,000m from the firing line and 500 to l,000m long.

-Fifteen simulated firings . The TOW squad must :ne~~t

7r
or exceed the stated standards for 10 of the 15 firingr .

Appendix 3 contains excerps from the draft ARTEP 71-p for th e

TOW squad/section. It should be noted that in addition to

emphasizing accuracy in tracking, speed in reloading and

_ _ _  .- ~~~- . -.-



firing a second time is  also stressed.

The ARTEP 71-2 (DRAFT) also redefines the misrion

levels as follows :

— “Level 1 Missions——Those minimum crew/~;quad t h r o L .

battalion task force missions that a combat ready battalion

task force should be able to perform.

—Level 2 Missions-—Those minimum crew/squa .~ th.~-o~.

battalion task force missions that must be performed by a

‘.~.iita1ion task force before it can be classified as havin,

attained Level 2 proficiency.

—Level 3 Missions——Those minimum crew/squad through

company/team missions that must be performed by a battalion

task force before it can be classified as having aLLti ncd

Level 3 proficiency.”
7

The changed missions in draft ARTEP 71-2 reflect a

trend away from tying the levels of training proficiency

with unit readiness conditions as specified in AR 220-1 (i~

terms of weeks before a unit is combat ready).77

SUMMARY

The TOW is a tube-launched , optically trackod, W . Li-

command link guided missile capable of defeating any kno~-n

armor out to ranges of 3,000m . It has a .~~ hit probabil.H-v

at stationary targets throughout most of its range. Duo to

the high cost of the TOW :nissilo , the M-7O training set was

developed to train TOW gunners how to track. An infra-rc-’d



emitting target source mounted on a tracked or wheeled vehiclL

provides line-of-sight reference data for use in detcr’ninirig

tracking proficiency.

The TOW section consists of the section leader an.

two TOW squads. The TOW section when moving into a defensive

area, reconnoiters and selects exact TOW firing positions.

Positions are prepared , coordination affected with adjacent

units, and range cards with target reference points are pro-

arod . During the conduct of the defense , the section l acIer

controls the fires of the TOW’s using various techniques of

fire and fire commands . To reduce vulnerability, squads move

from primary to alternate positions as required. In the

modern t~ ield, the TOW section must fight at night as

well a~ during the day.

in its sector of fire, the TOW section can expect

roughly 100 threat tanks/armored personnel carriers attackinr

to breakthrough the defensive positions . To effectively c~-

gage this force, the TOW section mus t engage the attackc~ at

maximum ranges and attrit that force 10 weapons systems for

every TOW lost.

The Sovie t threa t  can L ’e  expected to U SC  d iem Ic . 1

mimit our i:~ the f u t u r e  h~~t t l efi r i d;  t1:er~ ~oro , Pc TOW . . —

t ion  m u s t  f u n c t i o n  e f f e c t i v e l y  in a chemical waofa  i - &~~~’nv ron—

m o n t

TOW measures of effectiveness fall into three major

cateuorir~:--TOW tracking , basic TOW section tactical mgiov-

~ enf., and TOW effectiveness in the battlefield. The TOW

-~~~~ 
_______________________ 
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section must master these areas.

MILES in the “continuous fire” mode can be used to

assist the TOW gunner in refining his tracking techniques

out to ranges of 3,000m, to pinpoint defensive posit~ ons,

and to check range cards and fire control techniques. In its

standard mode of employment MILES is useful in providing a

realistic simulation of the modern battlefield.

Current ABTEP standards primarily test TOW tracking

..oficiency with the M—7O training set. Little or no em~ Pasis

is given to developing TOW tactic~ l employment techniques to

include the ability to work effectively in a battlefield

environment.
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CHAPTER V

SUMMARY, CONCLUSIONS , RECOMMENDATIONS

SUMMARY

S.L.A. Marshal has suggested that, . . . the in-
dividual soldier first goes int o battle without the fact s

he most requires——the simple details of common human experience

on the field of battle. As a result , he goes to the supremely

testing experience of his lifetime almost as a total stranger

the price for failure is paid all up and down the line ;

men go into act ion the first time halt ingly and gropingly, as

if they were lost at night in the deep woods. Lives are waste

unnecessary. Time is lost. Ground that might be taken is

overlooked. • 
1

The Multiple Integrated Laser Engagement System (MILES)

is a training device that will permit two-sided casualty

assessment in the “mock” battlefield of training arid will

remedy the training shortfalls alluded to by General Nar.~1will.

MILES will revolutionize military training methods anP L-c:-

niques. Using MILES, the individual soldier receives

immediate feedback as to the ef fects of his ac tions in train-

ing exercises. By “killing” his opponent if he performs

correctly and being “killed” if he errs, he will learn to

perform effect ively on the modern bat t lef ield.

100
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MILES is currently in the engineering development phs.:

of the materiel acquisition process, and production quantities

will be available in the early 1980’s.

MILES uses low power eyesafe lasers to simulate tk~

effects of direct fire weapons such as the APC mounted TOW and

the M-60 tank. Laser transmitters are mounted on individual

weapons systems and are boresighted to the weapon. Each laser

has a unique laser code which identifies the type of weapon

P~~ing simulated. When simulating the firing of the main tan’c

gun the laser is on for three seconds. For casualty assess-

ment to occur, the laser must pair with laser energy detectors

(sensors ) mounted on the target vehicle for one of those

seconds. The probability that a valid laser pairing will

occur at a particular range is the same as the actual

probability of hit for the tank main gun. When a “kill” is

assessed , the target vehicle ’s lase~’ is deactivated , a smoke

~:ronadc is ignited , and a continuous tone is sounded for one

minute. Near misses can occur, in which case a one second

tone is sounded at the target vehicle.

With the laser mounted on the APC/TO W, casual ty

assessment is accomplished in a similar manner. On the - O W ,

however, the total laser “on” time is 10 seconds. The gunner

must track the target for 9 out of the 10 seconds for a valid

pairing to occur.

In order to provide added flexibility in tr’aininp,

the capability will exist in MILES to adjus t th e TOW loser-

trans~ii it t e r  so it will fire with cliaracteristics .:i : u1stjn’~
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a tank. This will allow APC TOWs to act the role of enemy

tanks when tanks are not available for training.

Laser transmitters can also be set to fire in a “c -

tinuous fire” mode. In this mode , the laser will fire for

duration of trigger pull. When a pairing occurs, an inter-

mittent tone is sounded at the target vehicle for duration of

pairing. This mode provides additional flexibility in train-

ing, in that the laser can be used as a “pointer” to designate

~he target the gunner is engaging.

The TOW or tube-launched , optically tracked , wire-

command link guided missile is capable of defeating any known

armor out to ranges of 3,000 meters. The flight time for the

missile to its maximum range is 16.5 seconds. Training TOW

gunners on TOW tracking techniques is done primarily using thc

M-70 training set, an infra-red training device that provides

feedback to the gunner indicating deviations from line-of-

sight during ~‘acking.

The TOW section is organized into two TOW squads

commanded by a section leader. In addition to TOW tracking,

the TOW section must master basic tactical employment

techniques and the day-to-day details that will allow it to

survive in the modern battlefield.

On a very basic level (Level 3) the TOW crew mu:  t -c

able to accomplish the following tasks:

1. Prepare the weapon for firing.

2. Know the extent of the TOW backblast area.
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3. Know the TOW misfire procedures.

4. Track both stationary and moving targets out to

ranges of 3,000m. Moving target s travel at speeds of 10 m

35 mph, and 55 mph. These speeds correspond to tracking r~~tes

of 5, 15, and 25 milliradians per second at l ,000m .

5. Track at night using the TOW night sight .

6. In a chemical environment with chemical protec t ive

equipment on, track eff ect ively both day and night.

7. Track effect ively while artillery rounds are

exploding nearby and with smoke intermittently obscuring vision

between the TOW position and the target.

8. Perform operator maintenance on the TOW and M-1l3

APC.

At an intermediate level (Level 2), the TOW squad/

section must be able to accomplish the following tasks in

addition to the Level 3 tasks:

1. Reconnoiter and select exact firing positions and

routes to the firing positions.

2. Prepare the firing positions.

3. Insure mutual support within the section and with

adjacent antitank weapons.

4. Integra te the security of the TOW crew with the

local units.

5. Prepare range cards and target lists.

6. Control fires to insure efficient engagement of

targets. 
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7. Move quickly between primary, alternat e and

supplementary positions as required by the tactical situation .

8. Using the TOW nigh t sight, engage targets at ri

as effectively as during the day.

9. Identify Soviet and U.S . tank and antitank weapon

systems.

10. Adjust mortar and artillery, HE and illumination .

11. If contaminated by a chemical agent, decontaminate

the TOW and M-113 APC.

12. Request and coordinate resupply of ammunition.

On an advanced level (Leve l i), in addition to the

Level 2 and 3 tasks the TOW section at a company primary

defensive position is pitted against a threat armored/mechani~~’~~

force representative of two first echelon battalions usTh, thc.

rapid approach technique in a two-sided free play exercise.

The section must “kill” at least 10 of the attacking armored/

mechanized vehicles while losing only one TOW.

MILES in its standard mode of employment can be usH

to test the TOW section in a simulated battlefield siti-ot-ion.

In the “continuous fire” mode, MILES assists the TOW r~unnor

in refining his tracking techniques, checking range car s and

fire control techniques, and pinpointing defensive posit~ ons.

The M-7O training set is the primary tool uurrently

in use to test TOW squad proficiency. Current standards

require the TOW squad to successfully track targets travelling

at 5, 15, arid 25 milliradians per second for 10 out of 1

at tempts.
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CONCLUSIONS

Based on the answers to the questions discussed in

Chapter IV, how should the ARTEP 7-45 be changed as i t  r d .  cS

to antiarmor training and evaluation of the TOW in the

Mechanized Infantry Company?

This question can be answered by stating the previously

listed tasks that the TOW squad/section must perform at each

level of proficiency in terms of tasks, conditions arid traii-

ing/evaluation standards.

Appendix 4 contains the proposed TOW squad Level 3

training and evaluation outline.

Task 1, crew drill, is extracted from the current AJ T1-

and places the weapon into action. Tasks 2 and ~ requir t1’c

crew to describe the TOW backblast area and misfire procedures.

These are elementary safety related tasks the TOW creu m ust

know before firing the weapon.

Tasks 4-6 are extracted from the ARTEP 71-2 (DRAFT)

and require the gunner and assistant gunner to engage a target

using the 14—70 training set. Accuracy and speed in reloas i ng

and firing are emphasized.

Task ~ is the first task using MILES. This task

requires the gunner to engage a tank moving across an inter-

visibility segment (from one covered position to another).

For the range band of 2,000-3,000m, the gunner is given 41

seconds to detect , acquire and track the target for the

required time. The following is a breakdown of moan times

_ 
~~~~~-~~

,- -~~~~-
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expected for the various actions required by the TOW crew:

Detect the target 20 sec

Time to start of engagement
after detection 8 sec

Average tracking time for
2,000-3,000m range sec

Total Time Target
Tank is Exposed 41 sec

The required 13 seconds tracking time is the average missile

~1ight time for the 2 ,000-3, 000m range bands.

Tasks 8 and 9 differ from task 7 only in the range

bands used and the missile flight time (10 and 5 seconds

respectively).

The range band of 2,000-3,000m requires the TOW gunner

to track at the extremes of the TOW range. The 1,500-2,500m

range band covers the typical engagement ranges in fairly os~en

terrain. The 500-l,500m range is the typical engagement range

for cluttered terrain.

Tashs 10—12 requi re time :rmnr?er to effectively t -o cJ .

a tank Lh~~L is ex e c tr t irm ~ hard ev:is v ’  rr , ier,vers . This

~~~~~~~~~~~~~~~ t e~_~t & ~ l J r ~ ~r r i r ~ r c . ’’~~ ~~~~~~~~~~~ ari r ~itili. L~ ~~~ , ‘.
~~ i

- c %~~ c r r  con Iron te~ W i  t I I t I I  - \ 1  ye  t 03  t . di o i .

V 0 0 t S Lul l  00 ~ as ~ 7— ~~ .

13 au? 1’ . r~~~j L r i i ’ ~ I N C  girr ~rier ~ ~~~~~~~~

t v 1 y TI I; r h : ? t U  u si  l - ~ ~iic ’ i’d ~ ~ i t  i~~h t i c’ M— ,~~

.i mu; set . 0t:lmei.-w ?sr , t;hc’ 1 aHs ai’c i e m l L L c o l .  t - , 
~~~~~~~~~~~~~ 

.
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Tasks 15-17 requires the TOW squad to detect and en-

gage a target tank during hours of darkness using the TOW

night sight and MILES. The three range bands previously di. -

cussed are used.

Tasks 18-21 require the TOW gunner and assistant

gunner to effectively track while wearing chemical warfare

protective masks and clothing. Tracking is performed both day

and night using the M-70 training set.

Tasks 22—23 test the TOW squad ’s ability to detect

targets and successfully engage them while being harrassed

by simulated artillery fire and smoke.

Task 24 tests the TOW squads knowledge of elementary

TOW and 14-113 maintenance procedures and their use of these

procedures throughou t the course of the tests.

ARTEP 7-4~ and ARTEP 71-2 (Draft) require 67 percent

of the tracking sequences (or 10 out of 15) to be accomplished

satisfactorily for a TOW sqraci to pass the AR TEP . Thi s

requirement is not strindont enou~ h. On the modern battle--

f’ lclcl , when fighting outnumi orc- , the ability to fire’ fi rst

with accuracy is important . TOW crows must bc ~ I i c  L O ‘ I , 

the TOW to its maximum cffectivem4 c-ss r i n k - i - t i e -  vsi -1 ou:

cl j .t iof lc  expected to be encou imi n r - ~~J iii H i e  Hod. tle’ije’lrf. Tire-

prop osnd Landard for  passin~ t i r e  L m  L l r ~~ ii i~ sequences i:

sa t i s f a c t o r y  comple t ion  of 80 percent of the tasks (or ’ 1i~~
. of

the 60 sequences). This allows for a 20 percent variance in

test conditions.
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Appendix 5 contains the proposed Level 2 TOW sec t ion

training and evaluaLion outline . To be proficient at Level 2,

the TOW section must also be tested on and pass time Level

tasks. The Level 2 tasks test in detail those actions thc TOW

section must accomplish in a tactical environment to be

successful . Once a TOW section meets the Level 2 standards,

it will have the detailed knowledge and expertise that will

allow it to be imaginative and innovative in surviving in tne

5- iinulated battlefield which is part of the Level 1 standards.

Task 1 of Level 2 places the TOW section in the

tactical environment for the tests and allows the section/

squad leader to reconnoiter routes and the defensive sector.

Task 2 requires the section to prepare the defensirc

positions . A mechanized compan~r in the active defense ~-.--il1

physically occupy a l,500m sector. Each TOW section will be

located within 1/3 of this sector of 500m. At a range of

l,500m the tank main gun is effective . Cverwatchinp tai e~s

of the attacking threat will attemp t to locate the defc-~s.rci-s

position at this range. Three riinutec is felt to he ad€-quod o

time to allow the tank to locate Lim e defeiidind TOW . Niih- :~

is used to pinpoint  the TOW p o s i t i o n , if  de t ec t ee .

Task 3 and 4 t e s t s  the  cove- i -oNe ’  ci H t h e  primary one Lor

of f i re  by the TOW sect i on .  Each TOW must  be able to f i r e

in the major  part  of the sector b oth  fro m primary and alter-

nate  posit ions.
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Task 5 and 6 tests the ability of the TOW section

to prepare firing lists and range cards.

Tasks 7-9 test the TOW sections ability to work as

a team and implement three patterns of fire (FRONT AL, CROH.3 ,

and DEPTH).

Tasks 10-12 are identical to 7-9 except that they

are performed at night using the TOW night sight.

Task 13 is extracted from ARTEP 71-2 (Draft) and

tests the gunners and assistant gunners ability to identify

friendly and enemy armored vehicles.

Tasksl4 and 15 are adaptations of ARTEP 7-45 81mm

mortar tasks. Times and standards are derived from data

found in ARTEP 7_45~
2 At Level 2 to qualify in these task~:,

one member per squad must satisfactory accom plish the tasks.

Task 16 tests the TOW section ’s ability to decontanil-

nate the TOW and M—113 APC in a chemical warfare environment.

Tasic 17 tests the section/squad leaders knowledH of

TOW ammunition resupply procedures.

Eighty percent (or 124 of the 18) tracking sequ--ri lc-s

with MILES must be satisfactorily accomplished.

Appendix 6 contains the proposed Level 1 TOW -3ection

training and evaluation outline . To be proficient at Level 1,

the TOW section must also be tested on and pass the Level 3

tasks. Level 1 tasks uses MILES capabilities to simulate

two-sided tank-antitank battles. Emphasis is not on the

details of how the TOW section performed the task , hu t. on the

- 
~~~~ —~~~ -- ~~~~~~~~~~~~~~~~~~~~~~~ — ---~~~~~~~~~~~~~ —
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resul t s , i . e . ,  did the TOW section kill the required number of

vehicles while sustaining the minimum casualties? Some Level

tasks which cannot be tested in a two-sided battle are also

L~~c1uded .

Tasks 1 and 2 place the TOW section in the tactical

scenario and allows the section time to prepare the defensive

posi t ions .

Tasks 3 and 24 test  the abi l i ty of the TOW section to

:.~ comp1ish its mission both day and night in a simulated

battlefield situation. The TOW section must kill a minimum

of 10 threat tanks/APC while losing a maximum of one TOW.

Reasons for this standard has been previously discussed.

Restrictions on the number of vehicles overwatchinp and Lh’~

location of the sequence termination line (STL) are base~ -

on TETAM data. Twelve tanks/BRDM makeup the threat. This

allows a sufficient targe t density for the TOW section to

iieet the stated standard . To satisfactorily complete ta:~~o

3 and 24, the TOW section must pass four of the six seqoc-rices.

This allows for variations in test conditions and for the

threat identifying some of the TOW firing positions a L- i-

the first sequence.

Tasks 5-9 are Level 2 tasks not tested as par ci

the two—sided battle. The only diffc-j e~ cc is tha t for Li~

sec t ion to nass the ad jus tmen t  of 81mm m or t o i -  f i res  t e s t .

two members of each TOW squad must satisfactorily occor:I~-lis1-

each task as opposed to one per squad required at  Lee. ’.l 2. 
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In addition to the conclusions s t a t ed  above , the

following conclusions are derived from this study :

-In Chapter I the REALTRkIN technique of simulatira .

two-sided battles was discussed. REALTRAIN uses coritrolic. -

with each vehicle to verify kills and misses. Numbers are

painted on each vehicle , and kill verification is accomplished

by using telescopes that are boresighted to the vehicle ’s

main gun. If a kill is assessed, the vehicle number is

nsdioed to a controller with the opposing side, and tne ‘:-T i d e

is taken out of action.

Until MILES becomes available , some of the /~RTEP tss ’nt

proposed in Appendices 24-6 which require the use of MILES can

be adapted to R.EALTRAIN . As an example , t asks in At~ - endlo

which tes t  TOW section patterns of fire can be adapted to

REALTRAIN by having the gunner call out the number on the

target vehicle he is engaging to a controller .  The control ler

knowing the target array disposition by targe t vehicle m-ansf -c - - ,

can check to see if the pat-t ern of f ire is being impler ,ieiitc -k

aroferly.

-While MILES will greatly enhance battle .:eld s~~re-uln-

tions in training, additional work mus t  be done i.n Jc- vr -±o j Pn -

sii~ula L io ns for a r t i l l e r y/m o rt ar  f i re , mine waind.erc , ani for

systems under development such as the HELLFIRE laser .-r odded

missile system for the new advanced helicopter. 

~~~ --~~~~ - .- ~~~~- - .~~~.— -. - - . - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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RECOMMEND ATIONS

-That the new TOW squad/section ARTEP standards propo.

in Appendices 4-7 be adopted for field te stin g by the Army.

Operational tests of limited quantities of MILE S ~re to be

conducted in 1978. At the conclusion of the operational

tests , a limited number of the MILES hardware used in the test

should be retained by the government for use in verifying the

new ARTEP standards. This assumes that no major deficiencies

exist in the MILES hardware. If deficiencies exist , they

should be corrected prior to government use for ARTEP yen-

fication. Field testing of the new standards can be conducted

at the Combat Developments Experimentation Command or at some

other TRADOC test agency.

-The TOW squad/section ARTEP is not the only one to

be affected by the advent of MILES. ARTEPS from tank/mechanized

squad through battalion will also change. Also , ARTEPS of

numerous other type units such as aviation and air defense

- . artillery will be affected . Additional studies are requir~-d

to identify and test new MILES related AR TEP standards for

these units.

-In the interim period of t ime unt i l  product ion

quan t i t i e s  of MILES hardware become available , REALTRAIN can

be used to perform many of the tasks which are MILE S r e l a t e d .

Detailed research is required on how REALTRAIN techniques c u

be fully integrated into existing ARTEPS.
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-Additional research is required to develop comba t

simulations for mine warfare , indirect fires, an laser

guided missiles. Appendix 7 contains some thoughts on th- .

simulations. Whenever possible in developing new simriulati ~a

techniques , MILES must be integrated into the simulations.

-As was indicated in Chapter I, MILES will revolution-

ize army training. The capability to kill and be killed in

the simulated battlefield of training provides a major break-

t~~rough in training techniques. Recent tests at CDEC u3 ng

the Direct Fire Simulator (DFS), have provided a preview of

what is to come. In the Parrapet Foxhole experiment (a two -

sided platoon vs. squad experiment), using the CDEC DFS, tdc-

soldiers involved significantly improved their ability to

fight effectively, over a period of time. By receiving

immediate feedback from the laser system , the soldiers learned

the minute details of what it takes to survive in the modern

battlefield. This might be the difference between success

and failure in the “first battle ” referred to by General

b o r n v , TR ADOC Commander.  11owo~~c .r , in order to benefi t ~- -c-

t h e  use of MILE S, i t mus t t o  avai lable  to t roop  un :itn i n

s:Cf :i c t e n t  q u a n t i t i e s  to use :i.n ti-ain L im a ~ on a J a y— t L i O ~~

basis.  In  l in e  wi th Liiese - t i ou ’~i d s , tWo bas~~~ of  1. - a re ~Wa

hI LEP , si ot ild be reexamined to I r i s -u r o  i t  a t  th e  wax - a a rI

of rys t ern s are produced.

As a minimum MILES niioo td be- a basic s sU O  i tem fo t-

won -o n sy st e . -: (tank , APC TOW, TOW Cobra, MICV, etc.) to
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include MILES harnesses for exposed personnel. Also , the

- 
MILES infantry system should be issued to all personnel in

infantry battalions who would normally be expected to enga~”

- 
in combat . 

- -- - - -.
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APPENDIX 3. Excerps from ARTEP 71-2 (DRAFT) for TOW Squad-Levels 1, 2, and 3. The following are level 2 and 3 trainingand ovaluation outlines,

1 141W C C I I . 1411 I C t A  l P ~

(JN IT : ANT I T A N K  SQUAD i r f  1W) 
‘4I SSIO N: 

~~~

—

~~~~

--

TASK 
— 

CONDITIONS TRAJ NIN(;/~;V ,~ l,I IUN :~’UA N~~~ U I  i~

OCL I) y Our ing day 1 oght - The Sect 101) 1-; pr “ ( I l l  “ I ‘ I C I I  - - ‘ I - I l )
p isa C ‘/ Flic posit ion has 30 se c -on ’ ) s after a r r 1~/ a I at  i -  -

p o s i t i o n, been previously nated posi t ion ~t im ” - ‘ I  I~~ ~~~~~~~~ 1 1 , - I
reconnoitered by carri er halts in ç’o~~ i t  1 1 ’ ’ ’  01 I -, 1  
the squad/section all squads ar” read ,’ to - I r ’  : - : 1 - 1-1 I

leader  s e c t i o n  i m p r o v e ’ 3  t~~’ l~
111 ’ C m i ,  (“ - , ‘

~~~, ,

ca m o u f l a g e ,  se c u r i t y .  i T I ’ I ’ I  0 1 1 4 1
protection) -

P r e p a r e  Ou r ing day I ight  , The r ang o c i r d . , I i r e  i l  - i i -  n o ;  4 114 - i II I’ ’
sq,j ri d a f t e r  a r r  o v a l  at  the l o c a t i o n  of  tIn’ ~I~’ ~1’1 , I - C  i- ’ 4 I Y ’ ’: I (‘ - I
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( i r e  . -

plan .
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model a r m o r e d  t an t  q u n n e r r  s l an t  ( 1 1 1 1 ’ - I~~ - l - r t i f - . Q
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w i  1. 1 ho- p 1 aced h u l l

1 - 1 4 , ,  
• 146 5 4 0 1 0 1  s to  t h e

C s , ~ ,’ t “1 1 ho’ f i r  ng
C O  lOll . Our ing the

, l~ m orl-— l c  ho u ld
ho i’ l a , -od 1 ) 1 1 1  - Tile
o v a l  u a t or  O I I I , I I I I I
0
~~~p’~~~~c eaC h tan k f o r

41 ‘ 3 ( 0 1 1 1 1 1  t o  al low
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APPENDIX 3. Excerps from ARTEP 71-2 (DRAFT) . . . and evalua-
tion outlines. (C o n t )

- C ’R I l V I D E ANT I ’ IA NK

UNIT: ANTITANK SQUAD (TOW) MISSJON~ 
F I R 1 ~ SU P P O R T _~~~

TASK COND iTION S T U A I N I N ( / E V A I .L F A T I O N  S T A N I ) A H  I)S

Engage During dayl ight. - Targe t  i s  engaged t w i - -e w i t h i n  45
t a r g e t s  Number of f i r i n g s :  - 

- 
seconds (time starts when qunn °r

w i th the gunner ,. 2; assis— pres ses tri gg er for first eng a-i*’ -
training tant gunner 1. sent and ends when horn sound s at  end
equi p— Mode: q u a l i f y .  - of second simulated m i ssi1 ~ irr p r n . - * )
ment . Fired  from p r imary  Score of 75 or higher is  of l t a l n r ’ I 1  On

- carrier. High rate , each enga g ement. l aunch ex cu l ’s lo rlI;
15 mil li cadi an s/ ar e  considered a score of y ero.
second . Blast
simula tors: 3.
Rapid fire: on. . - -
New missile simu— ..~lation round -

loaded fo r each -
- -

eng agement. - ,  

-

Engage During dayl ight. Tar u et is enga ge d t w i c e  wi . l h I n 4~ 4 4 3 ’ I I , I I I 1 1 4
targets Number of firings :. (time starts wh e n al in ner p r o s s~~’ 5 t ’  00 ’ ’
wi th the gunner , 2; assis— . . - for first enqaq r -m en t and ends w h o r r  1 1 4 ) 1 0
tra ining tant gunner , 1. - sound s at end of second s inrril. * t o,1 m r  ‘ 31 - 1 0
equ i p— Mode: qualify. - - impac t )  S c o r e  o f  55 or h r ’i he r is
ment. Fired from pr imary obtained on pa I h e r, ] a’ r ( ’ men t - . l a I I r IC ’ f ,

carrier. High rate . curs ions ar e  con siderell a oco to o f  , - ~
Tr a ck ing ra te: 25
m i l l  ir a d laos/second ,
Blas t  s i m u l a to r s :
3. Rapid fire: on .
Ne w m i s s i l e  s i m u la-
tion round loaded
for each engagement .

Engage Durin g hours of dark— Target is e nga ge d  t w i o r -  w i l b i r  f l

targets ness . Number of seconc l e (to re sta r t-3 I bl en ‘0 14111
w i th the fi rings: gunner , 2; presses t r I I l - h e r  f o r  f i r  o f  1 4 1 , 1 .1 ‘- -I 
t r a i n i n g  a s s i st a n t  gunner • 1. and eri*lo wfio,t t I ’ I r  Il 0 ( 1 1 1 ( 0 3 5  I f  0 1 . 1  0 4
equ i p— F i red from pr imar y second Si SIC I at c i  jr - - s i I *‘ I ’ l l  - * I -
ment - carr i er . Low r a t e .  Score I-If 4-, ’, . 1 7  1) 0 - 4 0 05  I c (‘~ 

4 ) j  
~~

, - - I

‘rr a cki ng rate: 5 each e n ’ C a - l ” m r e I I t  - ‘ - l , I I , - I m .- y - - I I I  - I
mi l l o radi a n s /se c ond . are C O O S C I I I - I  O f  1 .- ‘

~~~ ( f ’  o f
Ijiast s i m u l a t o r s :
3. 41lapi d f i r e :  on
N e w m I o s i [ e g jm u la _
l i o n  round loaded
for each engageme nt.

l ug  m m ”  Illir iu- i  ho l i rS  o f  d a r k —  ‘r .—I I r e f  1°  I -- 1 I I  4 * ~~ 1 1 4 4 4  I , - I -
f .r r ’r p l ” 110 ” . N u mn l - ’ - r  ~f 0,’ , .’ 1 1 1 1 0  1 * 1 , , ,  - - I   0-~~~~ ’ , I I I ’ - I
w i l l  the f I r u I l I c :  Ilun I’r , 41 ; i r ° ° ~~’ ’’ ’  ‘ - l u l - - ’  I - - i  1 1 1 3 1  ‘ ‘ I I , -
I C  4 1 0  L I II  - l ’ l’ 3 l ’  C. i I i t r f I f C I f l p r  , — .11 .11  - - i l - I  - - ‘ I - , 1 * ‘ I l ’ 4- I ‘ ‘ *

— ‘ - C I I  p - — F iu o f  f r o m  pi Im ar y ‘ I ~~~~ l l C  - — i -  I - ‘ - I - - I I -  , -
11 , 1 4  - 1 ‘ ‘ - i r  I - I . 1 3 1 1 1 11 r , -i t c - _ - ‘ ‘ t ’ ’ ’ ’ ’ i I - ’ m ’ , -  - * , :

411 .i l I 4 4 1 n 1 3  t anq e :  i ’ ~ i3 0 1 -  I I I  ) 1  i - I  I - - , ‘ .  i ,’ ’ -  , -
- m u ! I i I .1- I  i ~r is/ ~~~co nd , .11 .4 1 4 ) 1 1 4 )  I I ~~ r ‘ ‘ ‘ ‘ 1 I 11  - ‘ 1
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APPENDIX 3. Excerps from ARTEP 71-2 (DRAFT)  . . . and evalua-
tion outlines. (Cont )

‘ I ’  - I ~I ’ ’ I I I -

UNI1’: ANT I’rANI( SQUAt) (Tm)w) 
- -  

~ I 0 1 ~ 7 1-

IDU/ TASK CONDIT IONS - I - ~~A I N I ~~~~/ I- ; v 1 \ I . I ’ .\ I lU’- 1~~I~~~’ l  4 ~ I l

I4 1 ; * c t  s i m u la t o r s ,
Rapid f i r e :  o n .  3 .
New m is s ile simula-
t i o n  rom i nd loaded for
each engagement.

*To receive a s a t s if a c t o r y  rating, the squad must meet or
exceed the training/standards on 10 of the 1,5 firings.

In addition to the tasks and standards listed above, the follow-
ing task and associated standard is added for the TOW squad/
section level 1 evaluation:

A N I  i’1 ,’0.f’~ 0- _ - ; A [3~~.~F. tT ’ l  II: 1/PLA JON
u N IT: I 4 ~~~V )  MISS Io N: r~o’2 i1)[ A N I  i ’~~-’-~~ 4\ l I R ~

h Ill / I’ ~~~~~~ (‘ ) “ ~I)I’ I’I-ON s ‘ I ’ I - IAINI N( ;/EV. -%I.h ‘A ’ I’R )N ~-‘~L ’~~NI)AI~U

‘J u r  i , . - ~ - I d y l l  4 1 4 4 4 .  U i ,-  ~1r- I - - c t  i r  r u i ~~f c o t - in 4 , Ir r no i  
- ~~~~~~~~ I

d111,i 44 ‘ ‘4 ~~- j  . 4 111 ‘ p 1 - C r o o n  13 10 — 1 j i L ) r I 3 - ~~~~. A r m o r  , l V Q i i I J ( ’ 5  o f  a 4 r o 1 ~~- 3 .
l u l l in a n  a S s e I u 1 L 1 i - /  Ir e  - r : - p e r ly  i u ’ m m f  i f  m e d .

1 - I S A t I O I ; 3 .  a r I’a  in ‘ / i c l rm i t , ’1 of r i n . ~~~y ,  0 l 4 ., - 1 l ; - 1 1 , -  3 , 3 - i  ~I:~~, 4 - i-
t O o  Ii I ’ [ l l f l S j ’ j 0  

~~
_ t i I I 0~~ _ -‘ i ff I —-?; t po s i t  O u r : - ;  . 1 1 1 ’

t l I , n  . J;c c ’~a i u a t or  . I r’ u L Ip ) I t e d  t o  . 1 : 3 1 - -p l a t e ly  en .-~ t h - - i l ,
I dc ’’s the  i - ’ - u o , - r  f o r — a - ,- - ’ m l i i l -  s )  i 3  . 3 4 4 - p r m l a m ’ h _  I’m,l - o I ’ r ’ — . j  m n ,i

3 1 1 1 1  a’ , 1 1 3 I - ’ - w s  h i m  1 1 . -  I - I - a l l - i  j ut es  L o t w ~— - - n p o S it  1 1 1 . -) a r e
I i J I t S  m t  t h o  ~i r ( o n— :‘- l .

‘ 3 1  v- ’- - . -  01  - ‘ r  l i - i  In’1ue;; i ill -~ I ; i - ~~e u r m c l  .‘Cj I l ni l r - i,t - - - 11. ; ;  3 1 1
I I ,  - I t  a t  ‘ I f ” l I - I m O - -  l , i : : ; e0’:.” I l- I i n - I  I - I l l .  ‘0 .1 ” 1 1 : 1 1 1

- r  I~~ i 4 0 1 1 1 1  I n  I- i - fr’ s 1 1 0 ( 1 1 1  t I m e  4 0 4 ) 5  1 m 4 - ~ ’ I  y . I l f l ’ I l l  ( ‘ ‘ I I  0 - ;
I m e- t 1 41,1 ” 4 4 1 - ’ - ‘o 1 4 1 ) 1 1 -  l I r  (3 - 1 0 1 , 1 1 4 ) 1 ’  “ V - I  1 1 1 1 - I l  4 , I I  ( 0  ‘ ‘ 1 4 4 ’ . - 44

l . 1 1 . 1 0 1 1  r ECOi l .0 pr ’ —  l . l r s  or  - “ l’ 13 1 ‘ - - - r i  Ill - h I m
* II t - I 3 ,  1 ,— III I __i m ud - ;  l I l t  t 4~~I - I i , d  °I  i i - ’  - 0 4 1 ) 1 1 1  - * — - 1 ’ ’ U I  I ‘II i  ( 1 4 ) 4 7 and f t  i - ’ - n .f l y of  I I  - n - I - p t  1 1 ( 0 1 0  1 1 1 1 4 ) 4  1 3 3 4 1 0
l l ~ t I l l ) . -1I),I 1

- - I ( 1 0 4 4  i S  ~. l  0I1 , ( 1 1 _ l I - ‘  r-
I I  3 I~’l I r I ( 4 4 ,  a f t ’  I d l t  I V - l  I - I I

1” 1* 1 4 II I I’  C I t ’ n  I I I I’ ’ ’  S f  ‘ii ‘3 4 0 - - n  I I 7 -

- - i s  r t o r  I i i  I 4 4 5  In - -~~ t I  I ’ l l  1 3 1  I I -
411* ’ l l  0 t h  ‘31 1 ( 1 3 0 i r e ( I l_ l I l y - f i r - - )  -
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Appendix 7: Thoughts on Other Simulat ions

MILES as a tactical, simulator will enable simulation of the

majority of the direct fire weapons and missile systems in
combat divisions. However, additional research and development

is required in the simulations of tactical mine warfare, in-
direct fire, and laser guided projectiles .

TACTICAL MINE WARFARE

The ability to emplace mines rapidly in the defense
and to clear lanes through enemy minefields in the offense,

is one of the basic skills which infantrymen and combat engi-

neers must master. There are two basic types  of mines—-anti-

personnel and antitank . Five to ten pounds of pressure will

detonate the antipersonnel mine ; whereas , several hundred

pounds of pressure are required to detonate antitank mines.

Other techniques of detonation can also be used, such as trip
wires , magnetic detection, electromagnetic devices, etc.

Mines are usually employed in clusters consisting of one anti-
tank mine ringed by a number of antipersonnel mines. Mi~ie-

fields can be as long and as wide as the situation dic ta tes  and
are usually marked.

A simple technique which can be used to simulate th e

effects of tactical minefields involves the use of dummy (nines

designed to provide visual cue s when a detonation occurs , an:~ —

a controller equipped with a MILE S ~ontro1ler gun to “i— . L l l~
the personnel/tank in the minefield when the visual cue Ia

seen . Antitank ‘nines can be designed in such a way thaC -

pr - s-”ssuro on the mine from a t ank will cause colored smoke to
l s - .~ em i l-ted from the mine . On seeing t l i e  smoke t - h r’ COf l~ :r u i 4 4 r - s--

using a controlLer gun would “kill” the MILES equipp ed tan o .

Similarly, antipersonnel mines can be design-ad to -~~i i L t  a w hit e

powder or colored smoke when tripped by personnel. Again the

controller on seeing the powder/smoke would “kill” the MILES

equipped soldiers with his controller gun .
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INDIREC T FIRE

Simulation of the effects of indirect fires on the

battlefi~. id would require preparation of the area before the

tactical exercise. Preparations would include seeding the

area with blast simulators and short range laser transmitter~~.

Blast simulators similar to the Hoffman device (cyiinderical

holes in a rectangular box which can fire artillery blast

effect cartridges or smoke cartridges) can be placed one per

5Oxn square (Figure 17). Blast simulators are placed in holes

three feet deep and are surrounded by barbed wire to prevent

vehicles or troops from getting too near the hole and risk

i~ij ury on detonation . The blast simulator is tied to a control

console via a telemetr y link. Also tied to the blast simulator

and protruding above the ground is a short-range wide-anglo

laser which would “kill” MILES equipped vehicles/personnel

within lethal range of the simulated artillery/mortar bl a c t.

A typical indirect fire mission would be called to

controllers at the control console by radio. Controllers at

the control console would play the role of the FIRE DIRECTION

CENTER, acknowledge the call for fire, determine the blast
simulator closest to the coordinates requested by the forward

observer (FO), and detonate the blast simulator via the tc - lc--

metry link at the appropriate time . The wide angle laser tied

to the blast simulator would emit MILES “kill” words at the

time of the blast. With blast simulators seeded throughou i

the area, simulated indirect fires can be adjusted by the FO,

an-i “fire for effect” can be s m ~ 1ated in the area desi red .

A crude version of  this  sys tem was developed by CDEC for

PARFOX experiment in 1976.

This system can be further sophisticated by ad L n  e

small computer at the control console to assiat in contr’oliin

the  blas t simulators. Similarly, a t el eme tL- -~ l ink  can be

added to ~i f i r ing  b a t t e r y ;  where , using e l ec t romechan ica l

devices firing data on the artillery piecrs can be pick ed off

_ _ _  

_ _
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Figure 17. Indirect Fire Simulation System 
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and transmitted to the computer. This data would be converted

to UTM coordinates by the computer , and the blast s imula to r ( s )
nearest the designated coordinates would be detonated .

LASER GUIDED PROJECTILES

By the early 1980s laser guided missiles/projectiles

will be in the Army inventory. Techniques must be developed

to simulate the effects of these systems in training.

The HELLFIRE laser guided missile system which is

to be the main antitank weapons system on the advanced attack

licopter is a typical laser designation/homing system. In

HELLFIRE targets are “illuminated” by high energy lasers eit ’.er

from the ground with the Ground Locator Laser Designator (GLLD)

or from the air by the Airborne Locator Laser Designator (ALED).

Laser energy reflected from the target vehicle is sensed by

“seekers ” on the HELLFIRE missile head which “lock-on ” to the

reflected laser energy. The missile then follows the reflected

laser energy to the target.

The simplest way to simulate the effects of this

system is to use the actual GL.LD and ALLD, but for casualty

assessment add special laser detectors (laser alarms) on the

target vehicles which detect only GLLD anJ ALLD laser enc-L~ ~y

(MILES laser detectors are looking for MILES laser tranc~iittor

codes and will not sense GLLD or ALLD energy). The laser

alarms would be tied in to the MILES control electronics. On-o

the  GLLD or the ALtJD tracked the target vehicle for the

prescribed time, casualty assessment would be performed by the

MILES electronics logic, and “kill” indications would be
accomplished using the MILES kill indicator.

A technique similar to this was used in the CDEC

HELLFIRE experiment in 1974.

GLLDs and ALL.Ds are not eye-safe and require the use

of special laser protective goggles by all players. However,

this should not pose a major problem ; because , laser protectiv~
goggles should become an item of standard issue for use in th~
“laser battlefield.”
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