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CONFIDENTIAL

AVH{D)O-D04 lot Ind
SUJBJECT: Final Report - Optimum Mix of Armored Vehicles for kJfe in

Stability Operations. ACTIV Project No. AG 6QF

DA, Headquarters, J.S. Army Vietnam, APO San Francisco 96375 ..' ,

THR[J: Commander-in-Chief, U.S. Army Pacific, APO San Yrancis(co (j(,Q

TO: Assistant Chief of Staff for Force Development, Department of the
Army, Washinton, D.C. 20310

1. subject final report is submitted for review and approval.

2. This headquarters concurs in the conclusions and recommendations as
written.

3. Comments follow:

a. This report presents an accurate appraisal of conditions exirtin,-
at the time of the evaluation. Since the completion of this study, reaeploy-
ment of US units and other changes in operational conditions have taken
place, thereby reducing the applicability of many specific conclusions and
recommendations to current operations in this theater, but in no way alter-
ing the validity with regard to stability operations as a whole.

b. Since the data collection phase of this study was comrleted, r ev-
eral new items of equipment have been introduced and issued to armored!
mechanized infantry units which provide increased capability where imrroved
materiel was required. These include: the XMBO8 recovery vehicle, the
AN/PRS-7 mine detector, and the XM202 multishot portable flame weapon. ithe
pintle mounted grenade launcher (ENSURE 189) is scheduled for introductdon
in the near future.

c. Reference pages III-4O and 111-41, paragraph 6e, and recommendation
91, page IV-29. The data collection phase of this study took place at a
time when The Army Authorization Documents System (TAADP) had not been
fully ii'plemented in RVN. Since that time, considerable command emphasis
has been placed on TAADS, previously required documentation haz been re-
duced, and the system has been made more responsive to unit renuirements.
Although errors of the type identified by the study no doubt continue to
exist, the status of unit authorizations and documentation has markedly
improved.

d. Reference page II-35, paragraph 6d(2). It is recoFnized that
operations in RVN resulted in increased requirements for engineer support.
The apparent lack of responsive engineer support, particularly with regard
to bridginR and bulldozing requirements, can frequently be avoided by rrior
coordination with the appropriate staff engineer.

REGRADED UNCLASSIFIED
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CONFIDENTIAL CLASSIFIED INCLOSURES
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AM!STRACT'

7Tis rerort has been nreuare1 itn three voluis: VoThum Is a summa ry of
the most slgnif cant finlIngs and contains a", roneluslons and teenmmema-
tions. Volume TI is devote , to a 119cussion o the various tynes of at-
more,' units In PVN ani the rbrobiems reculiar to each type; this vol'ut also
contains recommendations from Volume I presented in a tabular form t re-
late them to specific types of unlts. Volume !IT presents a nimber of
materiel problems, shows several local modiflcatioks made to overemIe
such rroblems, and describes cor.munic&tlons nets. As originally conceived,
this study was to determine, for stability operations, the optimum mix of
organizational elements and equipment in arimored nits, During the course
of the evaluation, which covered every type of arm'ored unit In RYN, it be-
came apparent that the different types of terrain rresent In PVN, and the
differences in the nature of conflict between areas, precluded the prenra-
tion of any ideal mix-of-force structure. Powever, many means of improvin- -
a-mr.red unit equipment and organization were noted; these are enwnerate,

in this report, and pertinent recommendatinns are rr.e. -761lowinR the In-
troduction, Section I of the reportLa detailed discussion of the eharae-
teristics of the Vietnam conf'lict that impact on armor employment are given
in Section IT.--Thesp include the effects of both terrain and cl.inate, and
lsn the olitical and hurnanitarian princirples that have constrained the

employment of combat ro:.er. Section 'II--isa catalogue of s-ecific areas
where improvement can be made in armor materiel or enoloyment or both. The
ocr~mentaries are categorizel accordinR to the five fLnctions of ground con-
bat: Intelligence, mobility, firepower, command and control, and support.
In Section TV. conclusions and recomrendations are rresented In the sare
sequenutz used in Section III. The conclusions and resultant reco.menda-tions are presented side-by-side for ease of reference. In the three malor

annexes ccntained in this sum:tary vol une, organizational and eouirment mcd-
ifications made by armn.ored units in PV'N are enumerated, the status of equip-
ment (i.e., overages, shortages) In these units Is presented, and the recai-
mendations contained in this renort are correlated with those of the US Army
'Mechanized and Armor Combat Operations in Vietnam (M'LACOV) studv of 1967.
This report is based on data collected during the neriod October 1969 through
Artl 1970.
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SkCTION I

I R'FRUCTrI CN

a. Evaluation of US Aryk Mechanized and Armor Combat Operations in
Vietnam (MACOV) (U), 1O, USARV, 28 Marc' 1967.

b. Letter, FOH ACIrIV, liq Department of thie Army, 10 March 1969,
subject: Army Combat Developments and Materiel I".:aiuation (CD&ME) Program,
Vietnam, FY 70-71.

c. Letter, AVIB-GCD, HQ USARV, 26 July 1969, subject: Optimum Mix of
Armored Type Vehicles for Use in Stability Operations; with 1st Ind:
GPOP-DT, HQ USARPAC, 5 Aug 69; 2nd Ind: FOR 'CTIV, HQ DA OACSFOR, 3 Dec 691
and 3d Ind: GPOP-DT, HQ. USARPAC, 9 Dec 69.

2. (C) BACKGROUND

Early in 1967, the US Army Mechanized and Armor Combat Operations in
Vietnam (MACOV) study was performed. It was a comprehensive evaluation
of doctrine, tactics, techniques, materiel, organization, and force mix of
the US Army mechanized infantry and armor units operating in the Republic
of Vietnam (RVN) at that time. The resultant series of recommendations
served as the basis for many organizational and equipment changes and
improvements in armored units employed in RVN. Subsequent to completion
of MACOV, however, the complexion of the war altered in several significant
ways. More sophisticated anti-armor weapons appeared, typified by the
RPG-7 and more efficient antitank mines, and the intensity of the conflict
lessened. As a result, mechanized infantry and armored units were compelled
to reassess their tactics, organizational structure, and equipment. This
reassessment resulted in another series of requests for MTOE changes. As
with the MACOV recommendations, some of these requests were approved, some
are still pending, and some were aisapproved. This series of reorganizations
prompted a further evaluation to determine the optimum mix of organiaational
elements and equipment for armored-type units in RVN. On 10 Match 1969, DA
directed that the Army Concept Team In Vietnam (ACTIV) conduct a formal
eva-luation to determine the optimum mix of organizational elements and
equipment for tank, cavalry, and mechanized infantry units employed in a
stability operation.

3. (U) PURPOSE

To evaluate the current organization and effectiveness of US units
equipped with armored-type vehicles in RVN and to determine an optimum
mix of organizational elements and equipment for armored-type units to
meet the threat encountered during stability operations.

I-I
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4. (U) ObJECTIVES

a. Ob ectiLve I. To document organizational and equipment modifica-
tior. implemented in PVN by US units equipped with armored-type vehicles.

b. Objective 2. To determine the effectiveness of Tables of Orgahita-
tion and Equiltnent (TUb) and Modification Tables of Organization and
Equipment (RTIOE).

c. Objectiv 3. To identify organizational and equipment problem
areas, materiel requirements, and equipment inadequacies that remain
after TOE modifications, and to identify equipment modifications made to
armored-type vheicles.

d. Objective 4. To determine the optimum mix of organizational
elements and equipment in divisional, regimental, and separate battalion/
squadron organizations.

5. (U) OPERATIONAL ENVIRONMENT

The character of the conflict in RVN varied significantly from region
to region, reflecting the many factors peculiar to each Corps Tactical
Zone (CTZ)*. These variables can be divided into the broad areas of
mission, terrain and weather, enemy capabilities, operational constraints,
and friendly forces available. These are summarized as a part of Section
I, Operational Frofile - Armor in RVN.

6. (C) SCOPE

a. The original title of this study, as stated in reference 1c, was
"Optimum Mix of Armored-Type Vehicles for Use in Stability Operation."
A detailed analysis of the DA-approved purpose and objectives, reference
lb, defined a broader scope. Specifically, the study was not to be
limited to armored vehicles, but was to consider the organizational and
equipment requirements of armored-type units in stability operations.
Accordingly, the title of the study was modified by ACTIV to be more
descriptive of the scope of the study.

b. The evaluation included all US armored and mechanized units
(armored cavalry regiment, divisional cavalry squadrons, separate
cavalry troops, tank battalions, and mechanized infantry battalions) in
RVN. These units were located in all CTZs except IV CTZ, where no Ub
armored or mechanized units were stationed. The evaluation investigate
the quantitative and qualitative suitability of major and ancillary items
of equipment authorized and/or employed by the evaluated units to
determine requirements for changes in authorization and/or equipment
modifications. Operational and environmental constraints causing variations
in organizational and equipment usage were considered in analyzing problems,

Now termed Military Regionn (MR) 1, 2, 3, and 4.

1-2
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however, as in the MACGV study, standardization of orga itation and
equipment by type of unit was a study goal. The evaluation also identi-
fied problem areas which required further investigation. Finally, the
study provides background information which is considered valuatle for a

variety of purposes.

c. several factors impacted on the conduct of the evaluation.

Because of time and personnel resources, not all mission-essential

equipment was considered. The tempo of the conflict during the evaluation

period was slow. This factor undoubtedly influenced the thinking of the

commanders whose subjective views were obtained. Also, the operational
environment affected the evaiuation. The bulk of the units were experi-

encing the dry season, which limited their experience with mobility

problems. Most cavalry units were . her in the process of, or had just

completed, exchanging the M46A3 tank for the M551 AR/AAV. Because of

the relatively low level of conflict, all types of units were performing

essentially tne same mission, reconnaissance in force, which compromised

the distinctiveness and unique speed and firepower capabilities of each

type of unit. Because of time and personnel resources, each unit was

visited only once. The study relied heavily on subjective information.

No major effort was made, mainly due to the limited scope of the evalua-

tion, to identify precise equipment trade-offs. Finally, confusion existed

regarding equipment authorizations, which affected, in some areas, the

precision of the study findings related to equipment requirements.

7. (U) EVALUATION LAJNAGEMENT

a. General

in undertaking such a comprehensive study, it was necessary that

a systematic approach be taken to respond to the assigned objectives. The

designed approach insured that all interrelated phases of the evaluation

progressed in a coordinated manner, and also provided for periodic reviews

aad consequent procedural revisions to the data collection means and the

final report format.

b. Methodology

The tasking directive, reference ib, assigned ACTIV a specific

study purpose and associated sequential study objectives. In order to

fulfill each objective, it was necessary as a first step to formulate a

series of tasks, the fulfillment of which would satisfy the given objec-

tive. As a further step it was necessary to identify the factors and sub-

factors or individual interest areas that would have to be addressed to

satisfy each task. Initially, these factors were identified for the

assigned missions, the operational environment, and the five functions

of land combat. Subsequently, preliminary field research, document

1-3
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rese@arch, e At bi shrr of -it, crt er trIa, rev iew of uer Ino, ar.1 Cr Ie!ed

FN 'UIF ren 'uests * det~ermination of' the status )f' MA('d-V recmmendationc, Find
the develorment o,:' the data ollection RAo reducti~in tec i-,ups fiirther
refined the interfst areas.

(1) Data S*ourcer

The sorC'eq c" dat ait I niei ronmmnrders at a-' echp icr *::f

command oloncorpany, batalion, and briade) Find selk'cted Stalf'

offitcers, technicians, and k~ey non-commissione-1 offi cers. Otner eources
inclidedi I ARV and ACTIV fi'les, after-action reports, andi operational
reports -lessons leurrel.

()Data Collectinn -eohbninlues

1a) Ftru -tured interviewg

Phea nrinary mea1i~q of c -' lecir.~ iintR was tine, use of
questionnaires, whic.h -were useki as interview i'uiies iv tnhe data collec tors
Fin! as a neans ol' recor!di.; * atai colleottei Ir. the field.4 Q)uest'rons vre
from those reiu~ri c yes-or-nn answors tc. -)uestjt-ns requiri or d-s r-i rt i e

P> ~ield Observations

--he rrime consiieration: in the use of theF o uestionnalre
was that tre interviewer would not inf'luence or 1permit his personal views
to be refl-eted in res~'onlent rerlies. Fowever, subseouent comments and
obsevations o!' theP A-"'L'. data collection team were an imnortart source of'
4fats. 7In et.ch -.nit visited, tte -4qtz% collectors recorded detailed inlorma-
tion on '..hal they observed .

.jDocvnent Fp-!eerch

Docwrent rescarch contributed a areat deal )f' valuable
info--natinon ta the ezuto.This was rsirticularly true in the strea
of' 3urply srn authorititic. documents.

(3 Dat-a Callec-tors

There wer' two tears of three data collectors, each headed by
a field-aracie cfficer. 0 ne team studied the mechanized infantry an!i tank
batta) Ions and one --tu-.1ifd the cavalrv units. The teams visited nearly all
armored units in !9VN d-iring- the course of' the evaljmtion. Dates of' these
visits are contafreied in Volume TI, Annex r. 11ree to six davs in each
1unit vere req.i-el to conjuct five to severa formal, structured interviews,
to record vital :n'orortior, derIved! from evaluator observation, and to
conduct in~or..&l to nrv ierw s.
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e. Phaeirg

(1) 'hase I1 Octobe: - 1,) November 19(.9

)uring this Iperiod all Ii[-country units wer visitt-', t.'

outain prelimirary informatinn on unit Iroblents. All bttalio/bjuadr:,
co~iandcr comilete, a preii.-iirry -luesti icnnaire which serveJ a-s at, in.r it
f,;r the Aletermirat ion of 'Interest areas t, be exaireu.

(2) Phase IIl I5 flov ember - 31 iDecemt.er l.

Purinf. this reriod data collection forms were comlleted,
arrangements were finalized for tre collection of field uata, and the
study methodology was finalized.

(3) Phase TII, 1 JaIuar..-_iOAvrill57Q

Fieli data were collected durirn this Teriod. :.ata r'Jut oh
ona final report production proceeded concurrent;-: wit:, cc.L: c'{or . ,evera
informal in-process reviews were conducted.

( 4 ) Phase IV 1,2 Avril 1970 - 31 !arch 1971

Renort production was finalized durirng the period.

d. BriefinEs

Initia-ly, all major-command rroject officers aa-a cil armcred
commanders were oriented on tLe rtroject during Phase 1 visits. 'ubse..enti ,
briefings were wiven to major unit command groups ana within USAEV
headquarters prior to the comr..encement of field data collection.

e. Source Documents and Criteria

The following major criteria were considered in this study:

(i) Applicable G-series 'OE

(2) Applicable MTOY

(3) Authorized equipment inprovements for i V!,

(4) durrent armor/mechanized ir.fantry doctrine for stability

operations

(5) :;aiuation of U Army Mechanized and Armor Combat Operations
in Vietnam (A'%CCV) (j), 2, arch 19(7

I-5
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I.A

SECTION II

)PflRATIr)NA, PPOFILF - ARMOP IN RVN'

1. (IT,) GFNFPAL"

This section doscriben those characteristies peculiar to the Vietnam.
conflict that affect the emrloyment of armored-tyie units. The first of
the three following raragranhs deals with the nature of the enemv threat -

as encountered in RVN, including weaponry and technioups used by the VC!NVA -A
forces. The second covers constraints placed on the use of armored units -
not only natural constraints imnosed by terrain and climate, but also the,
many political and humanitarian considerations involved in conductina sta- T4

bility operations in RVN. The final Paragraph summarizes the evolution and
modification of doctrinal roles, organization, Procedures, and technines
of emiloyment used by armored-type units to accomplish thpir mission within
these imrosed constraints.

2. (r) rNFMY T}EAT

At the time of the evaluation, the level of enemy activity was rela-
tively low. Uowever, the VC/NPA retained sufficient strength to force IM 3
units to react to their initiatives. Therefore, the potential enemy threat V
in any given area determined the size of individual US maneuver elements J1
employed and the amount of local security required. Probably the greatest
advantage enjoyed by the enemy was his ability to blend into the civilian
population, making positive identification difficult for US forces. Also,
his access, at the time of the evaluation, to relatively secure sanctuaries
aided his cause. The VC/NVA forces canitalized on the known effects of
both natural and self-imposed constraints on US forces in an attempt to
equalize relative combat power. This fact, along with the enemy's relative
freedom of movement, created a variety of command, control, and training
problems never before faced by US combat elements. Indicated below are
some of the more common techniques used by the VC/NVA to nullify efforts to
destroy their forces.

a. Mines

The enemy employed mines effectively and extensively against US
units. The magnitude of the destruction resulting from mines can be summed
up with statistics: from 1 November 1967 through 31 March 1970, 1,856
tracked combat and combat-supnort vehicles were destroyed by mines in RVN;
this accounted for 73 percent of all losses of such vehicles during that
time (see Figure TI-1). In some mechanized or armored unit AO, enemy mining
operations had partially immobilized the unit. To avoid prohibitive losses,
detailed mine sweeps were required to precede tracked vehicles. As & result,
mobility was degraded. Units were reouir.d to expend significant efforts
Iaiyv to counter this threat. In some areas, persistent heavy enemy mining
had, in effect, denied the use of certain roads, because sufficient forces
were not available to commit to dally mine sweers.

IT-1

CONFIDENTIAL



CONFIDENTIAL

C04RAT L,0F3 MIN7 "0W) T
VFHICIFF I0qSES TO TOTAL COMBAT

... . TN_ I, qq CYT

M1O6AI 4.2" Mortar Carrier 32 22 69

M11A A APC!4-'AV IR37 134-? 73

k- M125A1 Almm Mortar Cerripr a 24 56

M13PAI Fl methrover 17 15

M54R Tracked Cargo Carrier 51 36 71

M577Al Command Post Vehicle 4 3 75

M57S Light Recovery Vehicle " 9 00

MOA3 Tank 41 308 T5

M551 AR/AAV 112 88 70

MS8 Medium Recovery Vehicle 16 7 4L

M60 Launched AVLR 4 2 50

FIGURF II-i (C). Mine Loss Vehicles, 1 November 1967 to 31 'Aarch l070 (1!).

b. Rocket-Propelled Grenades

The VC/NVA forces were equipped with the RPG-2 and RPO-7 rocket-
pronelled grenade launchers, which fired the B-40 and B-41 &ntil-tank gre-
nades respectively. These wea.ons were extremely effective a alest armored
vehicles, the B-40 being capable of penetrating 6 to 7 inches of aror,

rj while the B-hi was capable of nenetrating up to 11 inches.

c. Enmy. Tactics

(1) Enemy forces in the relatively fixed RVN AOs quickly deter-
mined the limits of friendly artillery fans and attempted to maneuver out-
side them. This necessitated frequent movement and extensive construction
to establish new fire-surport bases.

(2) Th.e VC!NVA soon became aware of the various fire 2ones doesig-
nated in any given AO. They took advantage of these self-imposed friendly
constraints by concentrating activities and facilities along the boundaries
of relatively fixed Ann, In no-ftre zones, and in civilian access areas.
The enemy was thus able to rrovine his elements with relatively safe base
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areas. This tactic was partlcularlr sucoefu] on Inundarles Iltw#ern
and RVNAF/Q !N/FMF AO. Friendly units tended to avoid operating In these
fringe a-eas beck.use of the slow and detailed coor4lnat!on normally renuired.

(3) Fnemy forces in more ponulated areas generally preferred night
movement and night attacks. !)arkness tended to degrade the firenower and
m04ility Advantages nossesed by US units. The night also provided relative
freedtm from air observation and air strikes, while Increasing I)F reaction
tlrne.

() The VC/NVA also comnonly moved larger elements into and through
'ense ,ungle areas, where the heavy vegetation tended to equalize, or at
least decrease, the mobIlity advantage nossessed by 17! armored forces. Opera-
tions in dense jungle were characterized by very limited fields of fire and
observation and reduced effectiveness of indirect fire support.

3. (r) COMBAT CONSTRAIVLS

a. Natural Constraints

(1) General

Natural constraints consist of the characteristics of the ter-
rain and weather that restrict or limit fall application of combat rower.
With respect to armored and mechanized units, these restrictions were mainly
on mobility. Discussion in thic dection is limited to a general description
of each type of natural constraint and Its effect on unit operations.

(2) Terrain

(a) Highlands

The highlands of RV are characterized by very steep
slopes and rugged rock outcroppings, with few, if any, transitional foot-
hills. 7n many areas, the mountains rise abruntly from the coastal plain
or ri Aont. These areas renerally limit vehirular movement to ridge lines,
vnl]ey floors, small plateaus, and roads. Numerous small, but generally
unfordable, streans and rivers are found, which further restrict cross-
countri movement. 7stabllshing Fm communications In this rugged terrain
can becore a sipnificsnt nroblem because of line-of-sight requirements
necnssitatinp the frequent use of relay stations.

(b) Piedmont

The niedmont is characterized by gently rolling terrain.
Generally, it presents no ma.jor obstacle to cross-country movement, except
for some unfordable rivers and streas.

I1-3
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(e) CoaWtRI Plair and Lovlsndas

Ad .aoeet tc ths -qpa, the rlat roattal pmLInr are Inter-
sected by many'unforable wa.e obqtac. ts that in some sreau YrAk reijd
cross-;.)untry movement A flrult.. 11cvever, movement 1r these areas 1
generally earjor tjhan In any oL.her tyne ,f 'erraii In PVN, rurthp- inland,
the coastal lovlani area is ensely roDulated, hevvl:y vultivtee, and Con-
taine extensive rice raia|-s ad e awr. Traff't.billty an6 crois-cnuncry
movement are highly affected by 3esonml rainf" I variotrs nn local
movement restrictions.

(3) Vegetation

(a) Dense Junmle

Dense iingle, ranging from sinple to triDlt canopy, does
not totally prohilt movement or tra-ker vehcles, Rrvevet, movrment
through these areas is extremely slow, ovcasiou-allv hatardous, and abusive
to equipment. Most unit, operatin; in ,unie re'' oi) .me type of column
formation. Observation distances and fields or fire art often severely
limited, These factors make maneuver elements vulnerable to obush. Fur-
-thermore, difficulties in accurate navigation and identif .atien of nrecise
"init location impose restrictions on the ernployment of surpcrtAng fires.
In addition, radio operating ranges are decreased because of the attenu-ating effect of dense vegetation.

(b Open Jungle ast

Oren unwle and rubber -plantations ,resent nc mnjor pro-
blem to mounted movement, althouin they do decrease sneed and cause some
units to move in io'rmations that do not optimize all-around security or
firepower. These areas also have an attenuatIng effect on IN, coMwunica-
tions, reducing operazing -an.es by as much as 50 nercent,

(c) Elerhart Grao;s &nd Scrub jrovth

Tall elephant xras and iigbt scrub arcwth, primarily
found in previously cultivated areqs and Tone Plow cuts. rresent no rajor
obstacle to cross-countrf novrment. However, they do provide excellent

concealment for the ene-,, and severely limit observation and fields of
fire.

(d) Other Vetation

Low graso, low scrub growth. and crops generaly
present no obstacles to movement. llowever, rice paddies, which cover vast
expanses of potential maneuver area, restrict mcveneot in the vet season.
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lI

These areas are characterized by an extensive system of barriers such as
steeams, cenals, ind paddy dfles. In addition, many paddies have soft
bott~mu, which in the We, season mLke rapid movemeat impossible.

2. The nipa palm grows In bands along stream and canal
banks in southern IlL CTZ, These bends are essentially Impenetrable to
tracked vehicle movement, greatly limit the rknge of communications, and
provide cover for enemy movement.

( ) Weather

(a) Effect on Movement

Seasona? variations in rainfall have g greater influence
on armored vehicle mobility than any other sIngle natural factor. During
the dry season, nearly all the coastal areas are trafficable for tracked *1
'ehicles. However, during wet seasons, most of these areas become either
impassable or marginally trafficable. Although the rainy season makes
movement in the pledmont difficult, it does not preclude cross-country
movement, except in low areas and around rivers and stream. In the high-
lands, the rainy season causes loss of traction, and turns formerly ford-
able streams into major obstaclest in many areas, the valley floors became
too soft to support the heavier armored vehicles. It was foind during the
study that the trafficability guidelines described in the 1967 MACOV study
were generally reliable; however, some areas described as trafficable were
only marginal.

ib) Other Effects

The northeast monsoon, which prevailmd in I CT? and north-
ern II CTZ during the evaluation, caused Additional constraints on equipment
usage. The continvous heavy cloud cover for extended periods often makes
night vision devices unusable because of low ambient-light levels.

(5) Summar"-

Figure Ii-2 depicts the various natural constraints faced by
each armored and mechanized unit at the time or the evi.luatlon. While dis-
cussed scparately, the indicated individual constraints actually worked in
combination. For example, while most of the highlands are covered with
dense Jungle, it is not the jungle itself that makes track vehicle movement
impossible, but rather the terrain gradients. In the piedmont, jungle of
the same density does not prohibit movement. Natural movement restrictions
were more significant in RVN than in more developed areas because of the
limited all-weather road network. In some areas, cross-country travel was
the only practical method of movement.
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b. Operational Restrictions

(1) General

The type of var fought in PVN involved numerous constrainto
on the asplication of total unit combat power. These constraints origi-
nated from an array of political, economic, religious, and cultural factors
prement in RVN, as well as the stated mission of US forces to destroy the
enemy and to assist in nation-building. Most of these restrictions im-
pacted on either freedom of maneuver or employment of firepower. ?igure
11-3 depicts the operational restrictions imposed on each armored and mech-
anized unit at the time of the evaluation.

(2) Restrictions on Maneuver

(a) Crops

1. During the growing season, movement by armored units
in cultivated areas was severely restricted to prevent crop damage. In
rice-growing areas, commanders often were required to confine tracked ve-
hicle movement to roads except when in contact. This channelization com-
pounded the mine threat. As a result, units in these areas frequently con-
centrated on dismounted operations during the growing season. This con-
straint generally did not apply in VC-controlled areas. There, crop de-
struction became a secondary military objective.

2. In some rubber plantations, the areas off-limits for
maneuver varied frequently. Units were required to coordinate daily with
plantation managers and local GVN officials to determine which blocks of
rubber were being worked. In the remaining blocks of rubber, movement was
restricted to minimize tne damage to rubber trees, but not prohibited.

(b) Pouulatt. kreas

Tracked vehicle movement ip heavily populated friendly
areas was normallv confined to roads in order to minimize needless damage
to civilian property. These essentially off-limits areas channelized and/or
blocked maneuver and, therefore, had to be considered during the planning of
operations.

(c) Historical and Religious Areas

Restrictions on maneuver in and around areas of historical
or religious significance were the same is for porulated areas. While they
did not constitute a significant constraint, they had to be considered when
planning an operation to minimize any chance of damage that vould provide
the enemy with a propaganda tool.

I I-7
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(A) Bouncd~ies

~~I ~ n~t W1r~r f. r~ v ~ Rx I. r' i rl.7 ff~t -D T - Pffe~t Va

At timetr cf' iht cva luntiori, manneuver within 2 km.-
of e. ther tz. Co:1a cx' act tan 1-, ,ndarS es was Trohlhited. LIS forces

nerMC rI ' r-eventel fro, vt-uY5ifl Pne,.my forces into these zones to
in-~A termnttional inciient., 'Thiq imrosed a serlous constraint , ano the

entct' : f.111 RdAVUIantO f thlr% rub] ici ed restriction on UF forces. -In
n ~~T "T ,U unts cc u)l I mq1neuvi-r to the southern edge of' the nMZ

oztwp r- N, th and South Vie tnam. 'tie PMZ Itself' constituted the buffer

3. _corZ&LTI ticn1 _cne bocundaries

CT? )-nkuiarller QvrrrL2)y rLestrictc-d movemen~t t~v U
Units , te~ls ext#-Z~riv , Faid tr-euni cocrdirzatior, war reaulired tef'ore
they coulI 'be crossed.

4. Provincial ane! District Boundaries

Local rolitical botui-taries did not restrict maneuver
ex-e~'t vhen unit AC boun&d:irt~s coincirled with themr. However, when a unit
ACl :overed zortions of several districts, Itisor, coordination, and clear-
%.Ice ~rbeswere multipliel. Therefore, while not directly restricting

;~~vpr, the locail ro: ticsl '-indarie5 di incresse the lime renulred for
,71-nr; and coordination (,f routine Orperat ioui &.id, onl occation, slowed
rearotion times.

a. All tut two battaliois /sniiadrorns were assigned
er~ ACs In which the restrction" on maneuver vere limited to the

av~'it~eof' croprs, nopulCaAnrn centerr, and religious or historical areas
as d~scrlbed above. The asplgromet of a uinit. AO) was a vital control measure
necessary to prevent inadvertent contact between friendly forces and to fa-
cilt~te coordination vith 1"!VN/RVNAF agencies.

n. T o' r '-n A~ iolit 'Lo expin4 its maneuver area,
ar :'C xte-nson was rc!uitred,6 oealy the.re wlas no problem or delay in-

t:~cb~itn aternportirv Ptecc-,on &r~ nother US unit. HaOvver,
w 7,~ a US AO adJoined a irovirnce, distric-t, or ARVN imt AO, thre coordin-
aticz-d th- til.e requlroui to olidrin a~n Ar) extension were often prohibitive
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because of the multitule of ",eicies involve . "'his created a definite
constraint that, in eme' ctrsl, RIgnifica.r.tly 1ooreaspd the unit's ability
to respond rapidly to "h -1 itet ute or )ncwn in-tiv eetivtty.

(3) Constrainte on Fires

The co straints imposed on the use of direot and indirect
fire comprised the most complex and variable aet of restriction, on the ap-
plication of combat power found during the evaluation. Because of the in-
tricacy of these restrictions, numerous control measures were established
by commanders at all leve1s, with emphasis on ctoie cooperation vith local
GVN!RVNAF agencies. Thesa control measures included the establishment of
a variety of types of fire zones, establishment of fire clearnee proeedures
and, in some areas, centrallized clearance agencies. The ACTIV report ACO-
68F, Reduction of Reaction Time to Engage 'En EX Tsppetj, documents the types
of clearance aFenci-a ad ocedires established In -VY and their effects on
fire support. iT! an,,, area m;ot d-ir..atel &8 a seTfcific type of fire ione,
US units alnered to th M.2. and mr-,por subcrdinate cuvre.and rilee of engage-
sent. The specific fire- .one3 and their effect on unit operation. are dis-
cussed below.

(b) Fire Icnes

1. Specified Strike Zones

a. Specified strike ;Lones (called free-fire zones in
some areas) were areas designated for a specific period by GVW/RVAF, in
which no clearances othei than that of the ground ommander were required
for any type of fire. Tn all cases, hnever, air warning data had to be
posted :or in irict fl-e ;Iicn. ThVc-aii-, these ta"e vere only estab-
lished in nonr',p-'t.afd " ..- te,,, wore _, to coincide
vith a unit A3. to . C. fi 'r : o aiicen' frien61y force.
Specified strike zonfe we.e id&KS a.-m c. .ored unit e 'r~mnt, mince
they pe.rm•e..... ... K'. ........ .... r ,' ,h £ -_irlimus of
restriction. Moz -f-rk. bee.. . specified
strike zones durinp -the of da 'i-.esa

t. In casce, epeclfied trike ronesp were estab-
lished along tln! fr-ir.f . et.res with specific tiac
limitations imposed,. in i-- -' .ret, thzr veA rnrerally a OGVI-establtshed
curfew on civilian no-enrn. cr, ntcd er--t problems in positive trget
identification during tFe ie vrn iat !y !o ing the beginning and
preceding the end rcf our'ov hc-rt, k.r a re ult, US c ,-nteis often extended
the "no-fire" perlod an rinr or twc o, bcth rnIs of the ou?-fev, R act that
the local V- ccasoinPm1lv exploited.
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2. No-Fire Zones

a. No-f!re zones were desienated areas In which all

fires were prohibited without prior clearance by appropriate authoritits.
In these zones, the fires of maneuver elements were cleared by the battal-
ion!squadron headquarters only after clearance had beer. obtained from bri-
gade/regirnental headquarters and/or local GVN/RVNA? agencies. In some
areas, clearances were required from the local village chief. T'wenty-four-
hour no-fire zones were normally established around porulation centers,
religious or historical shrines, and cultivated areas during the growing
season. Other areas were classified as daylight (or specified time) no-
fire zones to allow civilian access for such purposes as fiehing, wood-

cutting, and grazing livestock. In all these areas, local OVN curfews
were established. While the curfew facilitated identification of friend
.rom foe, fire control and discipline were major continuing Droblems for
every unit, and thus acted as constraints on effective unit operations.
Often civilian-access areas were heavily boobytrapped, causing a large per-
centage of the casualties suffered by mechanized infantry units in certain

areas.

b. The time fraes imposed in these no-fire zones
frequently changed, magnifying the unit commander's control problems. Many
unit AOs contained vortions of several differently defined no-fire zones,
which further comnlicated control. Each maneuver element commander, and

each individual under his command, had to be exactly sure of what restric-
tions applied in his specific location at a specific time. Shifting ele-
ments from free-fire zone to an area where all fires were prohibited con-
stituted a leadership ahd training problem.

c. The MACV rules of engagement specified the cir-
cumtanCes under which a unit receiving fire in a no-fire zone cou.ld return
fire. Generally, the maneuver element commander at the site was prohibited

from returning fire unless he could positively identifly its source,

(c) Constraints on Direct Fire

1. General

Restrictions were imposed on the employment of direct
fire weapons, particularly the main guns of the M48A3 tank and M551 AR/AAV.

and caliber .50 machineguns on all vehicles. These restrictions mainly
affected the use of reconnaissance by fire, but also occasionally affected
the immediate engagement of enemy targets.

2. Reconnaissance by Fire

Feconnaissance by fire was totally prohibited in many
AOs. In the remainina AOs, if they were not designated as free-fire zones,

commanders generally had to obtain clearances from battallon/squadron or

higher headquarters to employ this tactic. Because of the proximity of

TI-Il
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ro-fire zones and/or rrdLe tr,_r-ceo to the unit requestIng clearance, the
clearance, when granteA, freouently Epc 1fIed both aIIowr,- I-Ire.i'tionm c.f
fire and the types of vaponi clea'td to fire, The unit wai often limited
to use of 7. 6 2m nachinepur, fire_, ns heavi .r veapons poinseeA. too great
a lethe)1 range.

When operating near AO or fire-tone boundaries, ma-
neuver eoment commanders had to exercise stringent control over direct
M re,. Some "n!t" vf- ":,,hlbited froe firing within a specifled distance
oL an AC butidary without clearance from adjaeent .uits. !bnse Jungles,
vhich were frequently classified as specified strike zones, made the pos-
itive location of other friendly elements difficult to determine. This
situation created problems when emrly dng heavy-caliber direct-.ire weapons.

(d) ConstrVie! on Indiret P'4 .!

0b'a rn, c1P .r-nce for the use of inlirect-tire weap-
ons (organic or sulporzinr.' vat ai irnvolved and time-conuIng trocess in
many AOs. In all units, IrifernAllv gnerated fire requests were transmitted
to the artillery liaison team at the battlion/squadron CP. The artillery
liaison officer was responsible for obtaining supporting fires and clear-
ances for use of ori.znic Indirect-fire weapons. Where central clearance
agencies had been established, the time required for Indirect-fire clear-
ances was short. However, in other unit A~s, clearances had to be individ-
ually obtained from as mar.y as six separate agencies exercising various
responsibilities. This inhibited responsive employment of indirect fires.
In all cases, the firing element, orgtrnic or supporting, was required to
post air-v&r:n.rg datt.

2. Safc'

£Ff..tv -;rn a primary conslderation in the employment of
indirect fires. Restri'tT.ns i-er.r irno.ed based upon trox.m:.-ty to friendly
forces, ' population centes, nc-! re zones, and AC boundaries. In general,
Indirect fires could -ot r employed Closer than 500 to 1000 meters frow
friendly units or AO tonda-zi r,. Al_. Indirect fires within this prescribed
limit reouired clearance t' en unit or agency. A 1000-meter
safety zone was establishe, &-ound all ronulLtion centers, In order for
fires to be placed inside thi, limit, clea rLaICs had to be obtained from
responsible ,IP/RVNAF agency and controlled by an observer on the ground.
Unobservpd fires in dense or,7l could. never begin closer than 1000 meters
from friendly personnel u' ie of thr problem of determzining precise loca-
tions. While t tse rast!-ictions were necessary for safety, they somewhat
degraded the effective eil, nt of artillery and mortar fires, particularly
consilering the short ranctes ,t v-hlch most engagements vere fought. In most
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unit Ana, all organic mortar fires vere cleared in the dame manner as sup-
porting artillery fires. However, 1i o few areas, the 81mm mortar was fired
with only the ground commander's clearance.

3. Illumination -L
Mortar and artillery Illumination tire misions re-

quired more extensive clearance than did HE fire cissions. To prevent acci-
dental Injury, three separate areas had to be cleared: the area in which a
mlfnctioning round would imract, the impact area for the canister, and
the impact area for the expended flare. In some locations, these require-
ments prevented Naneuver elements from receiving indirect-fire illumination
support because of the proximity of the civilian population to the desired
target area.

(4) Other Operational Restrictions

(a) General W

There were several additional factors that tended to limit
the ful& utilization of all available combat power in RVN. Theme 'included "*
the typ.es of missions assigned to the maneuver units, command emrhasis to
minimize casualties, and the availability of ammunition and equipment,

(b) Missions

The requirement to use combat maneuver elements to secure
rear bases, fire-support bases, and other fixed installations served to
limit maneuver forces available for offensive operations. Route ,ecuriy,
mine-clearing operations, and convoy escort also decreased the aaoant of
combat Dover available. These passive security requirements, dictated by
the nature of the var, imposed a constraint on full application of all avail-
able combat Dover.

(c) Casualty Minimization

Command emphasis to minimize casualties led, commonly, to
substitution of firepower for maneuver. When in contact, may cosmanders '
attempted to destroy the enemy by employment of masaive volumes of organic
and supporting fires rather than maneuvering to destroy !im. While the
advantages of this substitution were readily apparent, it did limit the
offensive advantages of armored units. Due to the elusive nature of the
enemy, the. majority of contacts were enemy-initiated, brief, violent, short-
range meeting engagements or ambushes. Most US casualties occurred in the
first brief moments of reaction to the contact. Once the unit was fully
organized to counter the threat, and suppressive fires had been laid down,
the casualty rate decreased significantly. At this point, if the unit was
directed to pull back to alloy for more extensive employment of Indirect
supporting fires, rather than maneuvering to exploit the situation, enemy
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contact was frequently lost. If contact was initiated later, the cycle
started again.

(d) Available Supply Rate (AOH)

Shortages of &munition imposed periodic conmti ints on
operations for some units. Examples noted during the evaluation vere low
ASR for the Sheridan canister round and for M4 thickener, for use In the
XM45El meohanized-flamethrover service unit. During February 1970, the ASR
for the regimental cavalry squadrons averaged 0.6 152= caneister rounds per
M551 AR/AAV per day, and allowed sufficient M4 thickener for one batch of
fuel per XM45E1 flame service unit every third day. Other items limited by
the USARV ASP during the evaluation were trip flares and mortar illumination
rounds. While infrequent and temporary in nature, these limitations were
yet another ty pe of constraint faced by the maneuver units.

(e) EqnApaent Availability

The availability of authorized mislon-essentiLl equipment
had an effect on a commander's ability to perform his mission. In several
units, certain equipment shortages slightly degraded unit combat capability.
For exauple, two mechanized infantry battalions had not been provided a com-
plete set of belly-armor kits for the ill3Al APC/ACAVs. One of these bat-
talions operated in an area where a significant mine threat existed. As a
result, crew protection and confidence were decreased. When the carriers
were used, they were normally preceded by dismounted mine-sweep tems, and
the unit thus lost some of its rapid movement capability.

h. (C) MODIFICATIONS IN THE TACTICS AND ORGANIZATION OF ARMOR

a. Armored and Mechanited Unit Tactics

(1) Armored Cavalry

Armored cavalry squadrons and troops performed in the same man-
ncr as combat maneuver battalions with the close-with-and-destry mission,
rather than having the more traditional missions of reconnaissance, security,
and economy of force. Like maneuver battalions, they engaged in reconnais-
sance in force, until contact vas mde, and then attempted to destroy the
enemy. The versatility, combined arms capability, and mobile, protected

firepower of the armored cavalry made it extreel effective aizd well bal-
anced for the wide variety of missions assigned.

(2) Armored Battalions

The traditional employment of tank formations was modified in
RVN. There was little or no requirement for mased armor. Rather, tanks
tended to be used in small formations, either indaepndently or in support
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of other maneuver elements. Once in contact, instead of inmeuvering to
avoid the enemy's main defensive strength, armored forces routinely at-
tacked the enemy at his strongest point in order to inflict maximum dsmage.
Although tank elements had the significnt advantages of firepower and
aeror protectior, their limited mobility and lack of versatility made pure
armor formations undesirable for employment in RVN.

t3) Mechanized Infantry

With the advent of the armored personnel carrier as a fighting
vehicle, mechanized infantry units were able to achieve gr.at versatility
and potency with organic assets. Mechanized infantry continued to be used
in an armor-type role of supporting regular Infantry. Like the tank bat-
talion, mechanized forces also attempted to attack and destroy tbe enemy's
strongest point. APCs often led formations through jungle, to break trails,
destroy boobytraps, &nd disrupt the enemy'a defenses. Commonly, when con-
tact was made, the vehicle weapons fixed the enemy, while the unit's dis-
mounted elements maneuvered to destroy him. Mechanized infantry units de-
veloped many operational techniques that enhanced unit effectiveness in
their expanded" role.

b. Unit Fra~centation

To support the conflict, a large number of semipermanent base cap
and fire-support bases had been established. Each of these locations re-
quired securitf. Personnel and equipment to accomplish this task were taken,
in part. from maneuver-unit assets. Most units had elements in at least
three different locations, while, in some, elements were located in as many
as six. The effezts of this semipermanent fragmentation impacted heavily
on stated requirements.

c. Organizational Modification

In order to perform the evolved roles and to compensate for frag-

mentation, the structures of armored and mechanized units in RVY were some-

what modified from the basic TOEs. Some organic capabilities were upgraded,
some were downgraded, anA others were eliminated. Certain other added capa-

bilities were unique to arm'red and mechanized units operating in RVY.

These modifications in capability from the TOE were achieved in two ways;

some were made officially by MTOE action, and others were effected at unit
level by both authorized and unauthorized means. These modifications had

a direct bearing on the tactical employment of each unit said, in marq cases,

were indicative of problem areas.

d. Equipment Kiloyment

(1) General

As was the case with the type of unit organizational structure,

the RVN operational environment also affected equiment employment. Vari-

11-15

CONFIDENTIAL



CONFIDENTIAL

ation in equipment usage had a tendency to modify or change "'teriei reaulre-
menta. These variations were a function of many things, sauch as the partic-
ular demands of the RVN environment; inherent equipment capatroIties and
limitations; changes in functional relationships; equipment mointainalility
under RVN conditions; and comparative mobility between supported/lupportin.
type vehicles. Trhe broader aspects of these variations are summarlzed herein.

(2) Usage of Primary Combat Vehicles (M48A3, _M5z. M11'3.A1

(a) ceneral

As indicated in the MACOV study, the conventional uses of
the primary fighting vehicles have been modified for applicability in RVN.
Some variations in usage described in that study have continued to evolve
sInce that time. There has continued to be an overlappinp in function among
the three vehicleR, significant in that it affects the unit's stated equip-
ment and organizational requirements.

(b) M113AI APC/ACAV

1. The M113AI was a very nopular, dependabl.e, and easily
maintained vehicle. It had an inherent flexibility that allowed it to serve
In a variety of roles. The MII3Al has been effectively employed in WINV as:
(1) an armored cavalry assault vehicle, (2) a fighting vehicle used in a
tank-like role, (3) a means of rapidly clearing areas of antinereonnel mines
and boobytraps, (4) a troop carrier, (5) a cargo and equipment carrier. and
(6) a highly mobile, armor-protected automatic weapons and communications
olatform. The MACOV study stated that: "The M113 is used as a fighting
vehicle in a tank-like role -- a vehicle-mounted weapons system with armor-

protected firepower and excellent cross-country mobility. The crews (Pquads)
dismount only when forced to by untrafficable terrain, the presence of a
large number of antitank mines, or reauirements to conduct searches for tun-

nels and bunKers. Seldom are less than three men left on the M113 when a
squad dismounts. M113s were also used to break trails through the ,jungle and
knock down trees in much the same manner as tanks. In addition, combat
operations in RVN reveal many situations for which mounted combat is appro-
priate. Pere the determinants are trafficability and the density of armor-
defeating weapons. The armored personnel carrier is habitually used as a
fighting vehicle and not just as a means of transportation within the cav-
alry squadrons and mechanized infantry battalions." I

2. 1MI13Ai usage, as described by MACOV, has been modified
by two changes in the nature of the enemy threat. First, the enemy anti-
armor capability has been greatly improved. At the time of the MACOV study,
and emphatically stated therein, thie VC/NVA had no significant antitank cap&-

1. Paragraph TI-4d(2), MACOV, VOL. One; 28 March 1967; CONFTDENTAL.
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biIity. This ha.s change,3 The second change In threat han I!er, t !,e d.-
creased tempo of the war. ,4-rera ly , the enemy Is rore el ,slve and harder
to find. To find tho ene, r d, t a disamounted ground search r,r a night

ambush is frequently reqoited. ni.ls has resulted In a nct ceAhb Aecrease
in the reliance on mounted sweep operations, Tirticflarly in mi.c!.inized
infantry units. Also, the cavalry uinits have endeavored -) r,11.tair snme
dismount cax'ability. While the MI13AI is til! wldely uied er a fihtn7

vehicle or in a tank-like role, more tradltisnal uses such as Trov1:;
infantry transport Pnd supportr g fires are becoming more comoncr..

(c) M48A3 Tank

The tank has continued to prove effective vithin known
trafficability constraints. Its use was limited only by the iagenuity of
commanders. It continued to be employed successfully to cut trails in
dense vegetation, to clear minefields and fields of fire, to escort supply
convoys, to clear landinR zones, to clear and secure lines of communication,
to serve as a quick reaction system, and to contribute to area and base
security. In many instances, it proved to be invaluable because of Its
relative sustainability under heavy enemy fire. Many of the tank's roles
evolved as a result of its unlaue vegetation-penetrating capability. Cer-
tain others were in resoonse to the inadequacies of other equipment in the
inventory, such as the lack of a rapid and effective mine-clearance device.
Its value for denial or show of force was undoubtedly significant, but im-
possible to gauge accurately. The absence of an enemy armor threat, and
the lack of requirement for massed armor, relegated the tank to fulfilling
a myriad of essentially combat-support tasks. As shown In Volume II,
Annex O, the tank has been extensively modified to meet peculiar RVN re-
quirements.

(d) M551 AR/AAV (Sheridan)

In general, the Sheridan has proven to be a highly suc-
ceesful combat vehicle in RVN. Its role, however, was still evolving during
the time of the evaluation. Initially, the vehicle was controversial, as
the Sheridan was incorrectly equated with the main battle tank. In spite
of its nomenclature, the Sheridan was utilized in a classical light-tatk
role and was considered as such by the users. It was rarely employed in
Dure Sheridan formations, but rather as part of an integrated reconnis-
sance platoon formation. Its cross-country movement capability and fire-
power were prized, and enhanced its effectiveness as part of an integrated
team. To meet RVN requirements, the vehicle was extensively modified, both
officially and locally.

(3) Vehicular Modifications

The PVW environment induced a wide array of modifications to

the combat configuration of tracked vehicles. In the opinions of the users,
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these modifications Improved a particular vehicle's ability to perform unit
missions. On comibat vehicles these modifications included additions to,
and substitutions for, authorized weapons. On command vehicles, they in-
cluded the addition of radios and the relocation of communications control
equipment. On mortar carriers, they included removal of turnable stops to
facilitate 36 0-degree traverse of the mortar-tube. On the M548 tracked
cargo carriers, they included modification of the csrgo compartment.

(4) Mobility Compatibility

The differing cross-country mobility characteristics of military
vehicles within a given type of unit affec:ted armored and mechanized opera-
tions in RVN. This variance resulted in a wide range of modified roles for
many types of vehicles. Tank/infantry teams could not be employed in many
areas because of the inferior mobility of the M48A3 tank. This resulted in
the Ml]3A1 assuming a partial tank-like role as previously discussed. Com-
bat service-support vehicles, such as AVLBs and recovery vehicles, frequently
could not keep up with, or traverse the same area as the combat elements.
As a result, they were left in base camps. Wheeled vehicles proved unsatls-
factory for use in the forward areas, due to their limited mobility and the
lack of roads in many areas. Their use was commonly limited to base camps,
fire bases, and, in a few instances, forward resupply points adjacent to
roads.
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AN,. 1k 1, t ] T q

R. T r response to the MACOV study mentioned in the introduetion to

this r ort, Fr-, olher nrr-a I Ftru ' iorrRA I nn Ivanis, a ser!e, r) f rhpr
were ma! to the or-;ani- tinn ar.i enitipmett ol

" 
armored units In PVI. hp

-,ore e !0-ni ft-ant of t.es- .ares Fre Iteize' in Annex B to * hI rport.
ll.e tur i nprce of the corn'hRt ervironment and the #!cPnoea] nrt.ure of many
of' the changes resulted In considerable confusion. Since armored units
were frequently fragmented, and property-book control was Inadequate, there
was a major lack of specific information concerning assets on hand in the
individual units. It was apparent, however, that many units had excesses
and shortages of equipment. Annex C to this report itemites equipment
authorizations and status.

b. In this section of the report, problems encountered by armored units
are discussed under the five functions of ground combat - intelligence,
mobility, firepower, command and control, and support. Where further mod-
ifications in organization and equipment are needed to optimize the combat
capability of armored units, these are indicated.

2. (C) INTELLIGENCE

The primary intelligence functions of armored units i'n IVN were area
surveillance and target acquisition tasks which had both offensive and defen-
sive aspects. Defensively, surveillance equipment was used to monitor a
unit's perimeter against surprise assaults; offensively, it was used in
ambush and route denial. The devices used were of two main types: visual
assists, including passive and infrared night-vision devices and searchlights,
and electronic radars and intrusion detectors. The problems encountered
were in the areas of organization, command emphasis, and sufficiency of re-
sources.

a. Organization

At battalion/squadron level, the employment of surveillance deviees
was frequently degraded by poor training, inadequate maintenance, and improper
employment. In many cases, a lack of command emphasis and supervision con-
tributed to these problems. The maximum potential of surveillance devices
was realized when control over employment, training, maintenance, and support
was centralized. At battalion level, surveillance planning and supervision
is the staff responsibility of the S2, yet only a limited number of the bat-
talion S2's interviewed had received any formal training on target-acquisition
and surveillance equipment. It was observed that an individual directly
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responsible for traIning, maintenance, and *mployment of Surveillance devices
was required, who could advise the 32 on technical matters ooneerting our-

veillance, It was believed that this oentralization and provision of a
technically qualified operator could best be accomplished by placing all
battalion/squadron surveillnce'target-acqulsition personnel and equipment
in one platoon, urder th- supervision of the SP, from which surveillance
teams could be attached to maneuver eompn lea/troops as required. This
approach would also optimize personnel utilization, eentralize training and
maintenance, and provide for more effective equipment utilitation. The
exact composition of the platoon would depeod upon the type of unit.

b. Visual Asslatance Devices

In addition to conventional ssaohlights, armored units employed
inrared illvminators and detectors and passivte night-visiorn devices.
Although the advantsges of both conventional and intrared illumination were

rccogineei, both require running the vehicle's engine in order to generate

pover - a distinct divadvantsgt. Passive night-vision devices, on the other

hand. offered the ability to observe an area while maintaining total silence.
Wider distribution of these devices was therefore recommended.

(1) Searchlishts

(a) All M48A3 tanks were authorized the 23-inch xenon search-
light (A/VSS-I/2) as part of & night-vision kit (MWO 9-2350-224-30/1)
for RVU application. However, the tank battalion TOE/MTOEs continued to

carry the xencn searchlight as a separate llne-item authorization with
a 8O of five searchlights per tank company; all were carried in the
company headquarters section, which has only two tanks. In comparison,
regimental tank companies, under a different line-item authorization, were
authorized 17 searchlights, xenon, TY, 18-Inch-diameter reflector, DC,
?1 volts. Yowever, there were no searchlights of this description avail-
able, and the tanks in the regimental tank companies all mounted 23-inch
xenon searchlights. The conflicts in authorization, item description, and
4TOE basis of Issue versus mWO authorization created a confused supply
and maintenance situation. Replacement of damaged searchlights was a ccnstant

problem.

(b) The M551 AR/AAV was equipped with the smaller AN/VSS-3
searchlight; however, this ahsrchlight was neither BII to the vehicle nor
a line-item authorized by MTOE. Consequently, units were required to
remove the lights and acceseories from combat-loss M551's, as replacement
vehicles were not equipped with the searchlight.

(c) Mechanized infantry battalions were not authorized any
searchlights, although the MACOV study had recommended their inclusion in

infantry units.
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(d) The MhSA3 ovid M'551 searchlights were used e-tensively,
and were considered a valueble &se-t for night opratLions by all commanders.

e i44%I-mounted AN/V'-I/1 searchlights were used mainly in the visible
white-light mode, vth only infreq..nt use of the _N mode. The M55)-r.ounted

new extensive use in both modes. 'he near-V' (pink-light) mode
was r-pule.rly used to provide supplementary Illumination for passive night-

(e) Sear,-hlight use required the cone t ant operation of tht
v.hjc-] envne to penerate power and prevent battery denetion. The resu]t-
P.nt nui.e wrE e)nored P disadyntae of searchlight exploy-ment, as it

'rrroned the unit's location. Verious battey-paek experiments were
condclt-It b., sone units to provide a quiet power source, but with little

(r) All commanders requested that each M48A3 and M551 be
authorized cn- 3earchlight per vehicle, which vould clarify and form alite

.. xis tipg authoritationa.

kg) Cowxanders of all units were impressed with the pinh-•

.i~ht capabiitv cf the A-N/VSS-3 aearchlight. Tank unit commanders unan-
ti,:u.slv stated that a pink-light capability for the AN/VSS-1/2 would be
highly advantageous for night operations by M48A3-equipped units.

(h) Yechanized infe.ntry battalion comanders emphasized the
re.uirement for an organic ser.rchlight capability. "hey recommended A small
searchlight, similar to the AA"¢\SS-3, that could be handled a;d mounted by
Dne man, could be stowed inside the veh.clre during daylight. and would
• i_-F a pink-light capability. The recommended BCI was one sesichlight

per line platoon and separate scout section.

(2) Infrared Fire Control qui]ment

(a) All M4SA3 tsnks equipped with the AN/VSS-I/2 23-inc
xenon se&arhlight were authorized the M32 lKanner's IR periscope, Y!£ bin-
,',:ulars, an .  the cupola-mounted M3l)436 tank co.m&nder'% IF sight, w-Ach
,ias deigned for u se vlth the M5 machinegun in the M11 cupola. 7his 1R

rni:ht-v .sIon kit for all M48A3 teanks in PVN was authorized under WO
o-350-22L-30/l.

(b) The M48A3 tank IR fire control system was rarely employed.
heren used, it was employed primarily for surveillance rather than for night

aimed fire. Most MI8 binoculars were inoperative due to a lack of maintenance.
shortages of batteries, or improper handling. Many M32 gunners' IR sights
were not mounted, and those that were mounted were inoperative. The external
mounting of a caliber .50 machinegun, a common modification, blocked the
cupcla optical machinegun sight. All commanders felt that the advantages
of the externally mounted machinegun outweighed the loss of the sight.
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(c) Crew proficiency on IR employment and maintenance was low
in all units. Many tank commanders, platoon leaders, and company commanders
had little knowledge of IR.

(d) The availability and capabilities of passive night-vision
devices contributed to the limited use of IR equipment. A major disadvantage
in IR employment was the requirement to operate the vehicle engine. Also,
it reqired the services of two crewmen.

(3) Passive Night-Vision Devices

(a) With the increased emphasis on night operations, passive
night-vision devices assumed an Increasingly imporcant role. In IDPs wi
on ambushes, US forces have become very dependent on these devices for secu-
rity and target acquisition.

(b) In some units, the level of training on the correct handling
and employment of nassive devices was low. Many soldiers were not familiar
with boresighting or zeroing procedures. In addition, many were also
unfamiliar with the correct use of the lens cover to avoid "white-out" of
the image in bright moonlight or under offset flare illumination. Also,

the passive devices were frequently not turned off during daylight conditions
and were exposed to direct sunlight with the lens cover off. Maintenance
problems frequently resulted from such incorrect handlinr.

(c) The passive, crew-served weapons sight (AN/TVS-2/2A)
was used extensively by tank crews in RVN in preference to tank-mounted
IR equipment. The sight was used either mounted on the caliber .50 machine-
gun or handheld by a crewman in the TC cupola. Employment of the passive
device had two advantages: it did not require running the tank engine, and
it allowed one man to perform security surveillance for the crew, whereas

two were required when the IR system was used.

(d) Figure III-1 depicts the MTOE-authorized BOI for all

types of armored units at the time of the evaluation; it can be seen that
the divisional cavalry troop, which had essentially the same mission and
equipment as a regimental cavalry troop or the separate cavalry troop,
was not authorized any crew-served night weapons sights. The discrepancies
in authorizations of these devices between the tank companies of the regimental
cavalry squadron and those of the tank battalion can also be noted.

(e) Tt should be further noted that the tank companies of
the regimental cavalry squadrons were not authorized A/TVS-4 NOD, while
the tank companies of the tank battalion were authorized one each.

(f) Pegimental cavalry squadrons and the separate cavalry
troops were the only units that considered the MTOE authorizations adequate.
All tank battalions and divisional cavalry squadrons had acquired varying

quantities of passive devices to augment MTOE authorizations.
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QUANTITY AUTRORIZED BY MTOE

Starlight Night Vision Night Obser-
UNIT ope Sight, Crew- vation Device

IAlV/PVS-1/ Served Weapon ANf WS-4
2/21A/3 AN/TVS-P/?A

Regim~sntal Cavalry cudn 13F 11

HHT 7 2

Cavalry Troop (3) 30.  3

Tank Company P1 0

Divisional Cavalry Squadron' 15

HHT 0 6

Cavalry Troop (3) 20 0 3

Separate Cavalry Troop 20 36 3

Tank Battalion 12 0 8

URC 6 0 5

Tank Company (3) 0 1

Mechanized Inf.ntry Battalion 62 69 11

HC 8 15 5

Rifle Company (3) 18 18 2

0 Does not include Air Cavmlry T-oop.

IOrUpE J11-1 (U). Basis of tssue for Passive Night-Vision Devicee.

(g) The basis of issue of crew-served weapons sights in the
ACR was one AN/TVS-2/2A per tracked. vehicle with a basic-issue-item (BII)
caliber .50 machinegun. This basis of issue was desired by all comuanders
of other type units.

(h) The basis of issue for individual starlight scopes at the
time of the evaluation varied between units. Two starlight scopes per
rifle squad were generally considered necessary because of extinsive night
operations. Since the weapons squad had essentially become a fourth rifle
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squad, it also required two Ftarflht scopes. Platoon leaders generally

accompan le their elements on night amhushes and erir-loyed a starlight scope
?or control and ob.ervatlim. The Rime requirement etsted In tank platoons,
becauie they offten operated tndeiendent~y, eftnbl'ihtng anbushes and obner-
vation posts.

(I) The lr-gf, NO) was used Tprimp.rily IL fire-support bases
and NDPs. The device wag considered too large and cuimber,,Me for mobile
field use. The few units that had Pull authorization on hand rarely employed
all of them - particularly those authorized for the battalion mortar platoons
and weapons platoons of the mechanized rifle companies.

(j) All unit personnel considered the passive devices far
superior in performance to the IF devices. A reliance on passive night-
vision devices had generallr obviated the requirement for IF Individual

weapons sights (128 in each division cavalry squadron, 102 in each mechanized
infantry battalion, and 79 in each tank battalion) and metascopes. The
IT individual sights and metascopes had generally been put into unit storage.
The TOE/.%rOE of the qrmored cavalry regiment and separate cavalry troop had

deleted all IR individual weapons sights.

c. Electronic Surveillance Devices

The problems associated with these devices can largely be attributed
to the lack of centralized control discussed in paragraph III-2a. Troops
were ill-prepared for their employment, and consequently failed to achieve
good results. Other difficulties encountered are discussed below.

(1) Ground Surveilance, Radar

(a) Althou.ch it was intended by doctrine that gihound surveil-
lance radars (GSR) be emrloyed in direct suDport of company/troop-size units,
this was rarely done. Many unit AOa vere poorly suited for radar employment
because of terrain and vegetation masking. In addition, radars (AN/PPS-5's

and some AN/PPS-4's issued in l eu of AN/PPS-91s) were fragile and therefore
difficult to transport. CcnGeuertly, fl employment was confined to fixed
locations with good surveillance.

(b) It was acknovledged that a GSR capability was needed to

support maneuver element of batt.allon/squadron-size units. However, the

authorized AN/PPS-4 an;- -5 units were considered too fragile for cross-
country movement by tracked vehicle- Some units moved radars by helicopter
to avoid damage.

(c) Frequent false alarm , coupled with failures to detect
enemy movement identified by other means, caused a lack of user confidence
in the equipment. This lsck of confidence, in addition to the problems of
transport and *he radar's maintenance requirements, caused many battalion/
squadron commanders to give GSR employment little emphagis. On the other
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hand, commanders expiriunore., in radar employment wer", often able to achlee
successful results with GSR, and gave its emplo ;,f.ntt considerable amount
of ea~hast,.

(d) A critical shorta~ge of' tralne' operators and repairmen

magnified the limitations of the equipment, conlrhlutti to the problems
associated with its employment, and further lowered user confidence,.: i

(e) Two divisi.ons centre.1ired control o" (, In order to

improve employment, training, and maintenence. One *)f these divisions
consolidated &l1 OSR ases under division artillery; the other left the .
equipment with the separate battalions/squadrons, while centralizing

training, maintenance support, and direction over emplo)ment, In both

cases, centralized employment of OSP proved very effective,

(2) Electronic Intrusion Detectors

(a) Electronic intrusion detectors of various types were . ,

-on hand in all armorad units. These devices were designed to be man- 1 4.A
portable, to be emplated and retrieved by" hand. and to provide squad- or ,

,latoon-sized patrols with early warning of approachirg personnel or ve-

hicles. Each troop in the regimental cave-lry squadrtns and the separate, *
ca alry troops wa authorized 12 AI/PSR-1 intrusion detection sets. Each a

rifle company in the mechanized infantry battalion was authorized 18

AJ/GSS-9 breakwire alarm sets, Although divisional cavalry squadron and
tank battalions were not authorized any electronic anti-intrusion eeviees,

nearly all units had on hand some AN/C-SQ-151 Patrol Seismic Intrusion

Detector (PSID) alarm sets. They had been issued to units on an experi-

mental basis without MTOE action.

(b) Unit personnel were generally unfamiliar with the bUic

characteristics, capabilities, or employment of such equipment, and this

lack of knowledge contributed to inefficient enplc.-ent of the devices.

In a few units, where command emphasis had been place,4 on dstection derices,I

consistent positive resultc had been achieved. Ccm-rr.ers in th-ese units

considered them an invaluable asset in thi hands c% trained resourceful

personnel for ambush orer~tions and for use an target-..cquisition devices
for organic mortars.

3. (C) .OBILITY

In addition to the normal constraints of terrain and climate, mobility -.

was much affected by the mine and RPG tnreatn. .he need for bridging

and the difficulties of land navigation also impored restrictions, but

the mine threat was the greatest single consideration.
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a. Countermine Techniques and Fquipment

(1) Vehli]P-5Mounted Equipment

'.'he Dnly vehicle-mounted mine deton&tor available to armored
units during '.he evaluaton was the A8 Tank-Mounted Mine Clearing Roiler
(ENSUPE 202.1). No similar device was available to M551-equipped cavalry
units or mechanited infantry battalions, which comprised the majority of ar-
mored forces in RVI. The design and employment characteristics of the mine
detonator, coupled with the lack of a cross-country capability, limited its
usefulness. The lack of vehicle-mounted equipment required most battalions/
squadrons to conduct extensive dismounted mine sweeps. These operations,
which reqaired the use of a significant number of combat elements, were
slow and limited to the speed of walking personnel. One unsatisfactory,

-but occasionally necessary, alternative was to employ Mh4A3 tanks to 'run"
the roads and detonate a1y mines. This was faster than dismounted sweeps,
but had obvious drawbacks.

(P) Handheld %line Detectors

(a) Varyng quantities of handheld mine detectors were on hand
in a.l armored units. The P-153 metallic mine detector was used extensively;
some units used it exclusively. The available nonmetallic density detectors

,saw only limtted use. All available molels ha! some qualitative limitations

that made minesweeping a slew, tedious, and often hazardous operation. Most
cosmanders relied tore on visual detection by trained and alert soldiers and
Yit Carson Scouts than they did on handheld detectors. The requirement for
a dual-capability mine detector tmetalllc and nonmetallic) was unanimously
stated.

(b) Commanders in mechanized infantry batta' ions were satisfied
with WOT0E authorizations for handheld mine detectors. In all other units, the
BOI was considered insufficient. In mechanized infantry battalions, the BOI
was one detector per line platoon/section. This BOI was desired by commanders
in the tank battalions.

(c) Lh tne regimental and divisional squadrons, a camaonly
used minesveeping technique was employment of multiple detettors to improve
speed and accuracy. In zome units, extra de,2tors had been obtained to
allow this e-iployment. The cavalry squadrons performed extenaive minesweep
onerations and, based upon the technique of using multiple detectors, stated
a requirement .o'- 10 detectors per troop.

(3) Stated Requirement

All Armor cc'manders stressed that a increase in handheld
mine detcctors would nrovide a prtial and temporery colution to the mine
problem. They unanimously reinforced the often repeated requirement for an
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adequate vehiele-- -nted Aetector/detonator usable at reasonaule road speed..

This requiremuent. Is clearly sllb~trtiated hy the high nunber of vehicles
lost to mines.

b. RFPC, Protection

(1) In RII, the changed roles of armored fighting vehicles and the
wide exparse of heavily vegetated mresot eecresso the eonventional Ancurity
afforded to armored vehicles by accompanying disidounted infentry. Doctrinally,
dismounted Infantry Drecedes armor through heavily vegetated areas to engage
enemy Infantry and deny them the opportunity to employ short-range anti-amor
weapons such "s the RPC, In RVN, however, these roles have cocaronly been
reversed, with a consequential increaze In the vulnerability of' armored
vehiclee to RP19.

(P') Various experiments have been conducted to find a means to

protect 7:ovitng2 armored vehicelesi from H?(s. Thlese experiments 17enerslly
attemted t,) provide statndoff by means of add-on material, such "~ bar
armor knd pier-ed .teel planking, suspended along the sieles of the vehicle.

None of th- approachese lgrificantly Improved vehicle protection.

(3) Some measure of protection for a parked vehicle was provided
by a "PPG creeri," which consintted of 12 to 20 feet of 8-foot chain l.ink
fencing held up with fence pickets. Most units used this technique nightly
in NDPs, las-ger sites, and on mounted ambushes. However, the screen did

little to protect the dismounted crev from splattered molten metal from

RFCs detonating on the fence.

(4i) The styrofoam-filled flotation offset (mounted on the M-113AI
trim vane as part of the belly armor kit, F.NSURE 218.1) had been hit by
RP0s in seve-ml unita. enlerally the vthicl.- suffered no major lamage

becau5@ or' the standoff and the absorpticn (by the sty- 'roam) of1 the shaped-
charge jet, preventing ppnetratior of the vehicle &rmo. plate. Man) W551
crews had similar ex- ri-rces, -Ith the Ptyrofos-m-fi)3sti flntantion brtrrier
in the M551 hull. Other isolated incidents had occurred In which vehicles

with some commerical styrofoam packing on board had be penetrated by
~PG. It wias claimed that in most cases the styrofopun provided effective
protection from the jetstretm and/or m&o.ten metal.

c. Land 11m~gaion

Accurate land navigatilon Is tessential to the coordination of armored
and ,serl'nized operations kndl fire tupport. In PVNf, position location was

rendered extremely diffIcult. ly the terrain and vegetetilon. 7n -ddition,
tho fact that vehicle odometern were !&librated in mile%, while kilometers

were employed in ilitary ma-ps and common local umiage, caused confusion.
Such location techniques as the use of artillerr marking rounds were only
partially effe-tive; &-'d the 1--noatic cempss, the rimary' navigatlonal aid
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AvsAlfthPj, van 1ft-c e-= '.v the 1,jetallic maas of the vehicle. Although
comnuteri zed on-v -h ! e e Po tion locators have been tested in PVf, none
have been effecti ve.

d. Ass&ult 1r1  r-1,i

(1) .qudrons In the ACH and tank battalions were the only units
authorihed assault bridging: i.e., armored-vehicle-launched bridges (AVLBs),
With this general lack of bridging, and with the degradation of armored-
vehicle swim capability, the presence of water obstacles in FVM restricted
maneuvtr and 4enied armor units access to certain areas. A variety of field-
expedient crossing techniques were used in an attempt to overcome this prob-
lem. One unit carried MlT-6 bulk bridging with each of its platoons, which
wee effective for spanning short gaps. Other units used log. for bridges
and corduroy crossings. Both methods were time consuming.

(2) One colution to the problem would be to provide the M6C series
AVLB to divioional. cavalry squadrons and mechanized infantry battalirGn.
This alterrative, satilfactory for MhSA3-equipped divisional squadrors,
would not be acceptable fol M551-equipped squadrons and mechanized infeatry
units due to th! mobility incompatibility and unique vehicle maintenance and
supply Diollems.

(3) A limited number of the Mll3AI marginal-terrain astault bridles
(keA~s) were evaluated in PVN. Tis piece of equipment provided a light
assault bridge to cavalry sad mechanized units. Although conceptually sound,
it was structurally inadequate. Yowever, four units had VTABs on hand during
the evaluation and were using them advantageously.

(4) Commanders of all units without organic assault bridging
universally stated that Fngi,.ccr r,*ging support was usually not available
or was unresponp.ive.

(5) Tho TE/n T) basis of itnue for AVLB9 was two per tank battalion
and three per squadron in the ACM. Units retaining the M4I3Al MTAB had a
section of two. Commanders stated that these BOle were quantitatively
adequate. If an &osault bridge compatible with the M113/M551 wer made
available, the ACR would require both types of bridge to support tank and/or
cavalry operations.

e. Additlonal Ml'3Al Requirements

Commande - of both divisional and regimental armored cavalry squadrons
expresse' a requ.remewnt for additional Mll3A1 assets. Squadron medical pla-

ons n. jed an additional medical evacuation vehicle in order to provide
,-.e per line trop [Annex H, paragraph 2c(3)(c 2,. Hovitter battery commanderp
in the ACP squadrons required an Mll3A1 equipped with two AN/VC-46 radios
rather than the M151 1/-ton truck which war authorized. Further discussion
is contained in A-nnex Q, paragraph Pg(P),
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E, (C) 'FIRMWEIR

A rharacteristie of US thctie't In the Vietnam conflict was hilAh reliance
on superior firepower. In mo.t casem, thit flrepmwer was maply provided by
the combat vehicles employed in VN. However, some command and support ve-
hcles lacked sufficient ar-i-.e'nt for self-proteetion or had unsuitable
weaponry. in addition, the .50-caliber machinegun authorized for the Mh4A3
tank was found to be more effective in the RVN environment when mounted out-
side the cupola and fired manually, although it was intended to be mounted
inside the cupola and fired electrically. Purthermore, there were questions
surrounding the proper individual weapons for the crew and the need for a
sniper capability in armored units. Also, the Insufficient number of M125A1
81in mortar carriers caused problems in many units.

a. Support and Command Vehicle Weapons

(1) M277AI Coinand Post Carrier

(a) Every tracked vehicle needed the capability to provide
its own security and contribute to unit security. With the exception of
the M577AI command post carrier, all combat, combat-support, and combat
service-support tracked vehicles were authorized at least one weapon.

(b) Tn smail field CP locations, the M577AI wag comonly
placed on the perimeter. Because of its distinctive silhouette, this ve-
hicle was alvays a choice target for VC/NVA sappers and RPG teams.

(c) Most units had armed the M577Als with unauthorized machine-
guns, mounts, and ballistic shields. A majority of M577AIs were equipped
with an M60 machinegun and an ACAV - shield, in preferes to a caliber
.50 machinegun, because the M60 was . ler fo- one man to operate.

(2) M113AI APC/ACAV

Tank and mechanizel infantry €onmnde-s stated a requirement
for additional firepower in mechapited rifle platoons and In the scout
sections of the mechanized infantry and tank battalions. The modification
recommended was the substitution of a 4Om high-velocity grenade launcher
for one of the two caliber .50 machineguns on one vehicle in each sechanited
rifle platoon and scout sections of the mechanized infantry Ld tank bat-
talions. This requirement is further discussed in Annex K, paragraph 3H(2).

(3) M113AI Medica. Evacuation Vehicles

(a) Each Mll3A1 medical evacuation vehicle in the battalion/
squadron medical platoon was authorized a caliber .50 machinegun vithout
armor. All other unit' M113AI APC/ACAVs were authorized Armament Subsystem A.

Ill-1i
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(b) Generally, the MI13AI medical evac'uatlon vehicles were
attached to line companies/troops and accompanied these Plempnts on oper-
ation. Fach vehicle accompanying the maneuver elements hnd to provide
for its own security as well as contribute to unit security. The author-
ized BTI machinegun, without an armament subsystem, did not provide the
required capability. The lack of an armament subsystem made the vehicle
identifiable as a medical vehicle to the enemy, who considered that the
effect on the morale of his troops made thom lurrative targets.

(c) All cavalry and tank units had equipped each Ml)3A1
medical evacuation vehicle with an excess Armament Subsystem A. In mech-
snized infantry units, these vehicles were generally provided with only
cupola armor and the caliber .50 ballistic shields, which constituted
Armament Subsystem B. These local modifications were made to remove outward
vehicle identification and to provide the vehicle a security capabiltiy.
This is considered Justified in view of the changed role of the vehicle.

(4) Supply Vehicles

(a) Each wheeled cargo vehicle was authorized one caliber
.50 M2 machinegun and ringmount. In addition, the M548 tracked cargo ve-
hicle was authorized a caliber .50 M2 machinegun and mount kit as BII.
These weapons were originally intended to provide defense against air attack.
In RVN, there was no air threat; however, there was a continuing threat of
ambush. Most commanders considered the .50 caliber machinegun unsatisfactory

for counterambush fire because the ringmount placed the gunner in a vulnerable
position. In addition, the weapon was heavy and difficult to ground-mount
rapidly when contact was initiated; furthermore, in many areas, caliber .50
machinegun fires were restricted by MACV rules of engagement.

'tb-) Many commanders placed pedestal-mounted M60 machineguns
on supply vehicles. The M60 machinegun was lighter, provided adequate
firepower, and had very few restrictions on its employment. Other commanders
simply removed the caliber .50 machinegun and did not replace it. When an
M60 machinegun was not available, personnel preferred small arms over the
caliber .50 M2 machinegun.

b. M48A3 Tank Commander's Caliber .50 Machinegun

(1) The BIT caliber .50 machinegun on the M48A3 tank was intended
to be mounted inside the tank commander's 10. cupola and fired electrically.
However, in RVW, the machinegun was frequently mounted externally and mod-
ified for manual firing. The modification entailed replacing the charging
chain, electric solenoid, and backplate, with a charging handle, manual-fire
backplate, and spade grips.

(2) The reasons stated for thin modification were that the internally
mounted machinegun was difficult to load and fire, had a limited supply of
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(2) In mechanizeA infantry battalions, snipers were volunteers
from rifle and scout platoons, trained at either battalion or division
level, and employed with ambush patrols or with maneuver elements. Snipers
were found to be most effective when higher headquarters had a formal
program of sniper training, incentives, and equipmer.t maintenance.

(3) Many armored cavalry units had acquired unauthorized sniper
equipment and established a sniper capability. In some cases, these units
achieved excellent results.

e. M125AJ Mortar Carrier

(1) The 8lnm mortar in armored and mechanized units is designed
primarily to be mounted in and fired from the M125A1 mortar carrier.
However, of the 162 M125A1 mortar carriers authorized for armored units
in RVN, only 120 were on hand. Many units had been issued M106A1 4.2-inch
mortar carriers or M13Als in lieu of M125Als. This shortage had (eveloped
due, in part, to the replacement of the 4.2-inch mortars in cavalry platoons
with 81mm mortars.

(2) All commanders considered the M113A1 to be a totally inadequate
substitute for the M125A1, since the vehicle lacked ammunition stowage
racks and the mortar had to be ground-mounted to fire. This decreased
responsiveness and increased mortar crew vulnerability to enemy fire. The
M106AI was considered somewhat better, but also inadequate, because the
parts necessary to accommodate the 81Sm mortar on the firing turntable
were frequently unavailable, again necessitating ground-movnting the
mortar.

(3) Because of the shortage of the M125A1, a number of units
operated with fewer mortars and left some In fire bases. Replacement
vehicles for a combat loss or maintenance salvage were generally unavailable.
This resulted in further restrictions by commanders on available assets
to conserve a valuable combrt capability.

f. Portable Plane Wespns

The M9-7 portable flamethrowers wtere used infrequently due to
limited range, ind weight, and logistical support requirements. The
multishot portable flame weapon (launcher, rocket: 66mm, 4 tube X202)
was preferred by commanders and chemical personnel due to the increased
range and accuracy. Further discussion say be found in Annex K, para-
graph 3h(5).

5. (C) COMMAND AND CONTROL

a. General

(1) Most battalion/squadrons in RVW maintained at least two oper-
ational bases; as a result, unit staff and service-support elements were
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divided. In addition, the combat elements of most units were widely
dispersed in the unit AO. This situation greatly expanded command and
control requirements.

(2) In order to minimize the impact of these expanded require-
ments on unit combat elements, many battalions/squadrons had obtained
large quantities of unauthorized equipment, particularly co'iunications
equipment and weapons. This was necessary to preclude taking organic
equipment from line elements.

(r) Dispersion increased static security requirements, which
resulted in diversion of combat elements from their primary mission. Most
units had at least 10 percent of their assigned personnel committed to
static defense, while some had more than 20 percent. Many commanders had
requested that each semipermanent FSB or base oamp be provided a security
detachment. Higher authorities considered that the 110 percent manning

level provided for this situation and the frequently changing tactical

situation did not justify formalizing security detachments.

(.) The establishment of multiple CPs modified and/or expanded
normal communications nets and increased requirements for longer range
communications. Unit dispersion also modified traditional field and
combat train operations. The methods used for resupply of each unit
depended on the availability of secure roads, distance@ between maneuver

elements, and the location of supporting organizations. In addition to

magnifying logistical control and coordination probletas, these modified
circumstances increased resource requirements for tit service support
elements.

(5) Organizational adjustments were required in the armored cavalry
regiment and tank and mechanized infantry battalions. Realignment and
augmentations were necessary to improve unit capabilities in combat sup-
port and combat ierrice-support operations. Considerations applicable to
each type ux.it are treated in Annexes G, J, and K.

b. Staff Operations

(1) Almost all battalions/squadrons were required to operate
multiple operational and logistical bases. Staff sections were generally
fragmented to meet this requirement, which resulted in two distinct staffs:
a field operational staff supervised by the 83, and a logistical and
administrative staff supervised by the executive officer. In most cases,
the executive officer did not act as a staff cootdinator.

(2) Staff problems were further compounded by the relative

inexperience of most company-grade staff officers. In all units, there
were principal staff officers who had no pxcwious staff experience; often
these officers had less than three years total military service.

111-15

CONFIDENTIAL

. . .. .. . . . i : : :, ' i i i : , • :i - : = :, . . ... t. . ..N



CONFIDENTIAL

(3) The responsibilities and functions of some staff sections
changed, The S3 Air was not used in that role and had become an assistant
S1. The attached artillery liaison officer had assumed an increasingly
important role in fire support coordination for unit operations. All
units tad atumented staff sections to meet the expandeM staff requirements
and to maintain 24-hour operations. The Air Control Team (ACT) personnel,
motor messengers, and viremen from the communications platoon, staff l/-ton
vehicle drivers, and occasionally personnel from line elements were normally

selected for this augmentation. With these changes, most units' staffs
functioned relatively efficiently.

(4) In PVN, under the DA-approved MTOEa, battalion/squadron
staffs were augmented only by an S5 officer. This officer was responsible

for coordination with local authorities for the use of unit personnel and
equipment to perform civic action projects. In most units, his respon-
sibilities were broadened to include operational, intelligence-gathering,

and administrative functions. The S5 sections had been provided from two
to 20 men to accomplish these expanded tasks.

(5) Battalion/squadron liaison requirements varied widely from

unit to unit, and depended on the characteristics of the unit AO and the
assistance provided by higher headquarters. In some units, the two author-

ized liaison officers were rarely used in a liaison role, while in other

units, staff officers had to be used to meet expanded liaison requirements.

c. Communications

(1) General

(a) Operations in RVN were characterized by dispersion at
all levels: battalion/squadron headquarters, staff sections, compeies/
troops, platoons, and service support elements. Rear-area sd local secu-
rity needs increased communications requirements. Night operations were

emphasized at all levels, which increased the demand for portable radios.
Finally, the relatively fixed unit AOs facilitated enemy radio intercept
operations, which increased requirements for secure methods of communications.
The AM and URF radio equipment authorized for all armored and mechanized
units was underused in RVN. Traditional AM voice nets were rarely estab-
lished, while radio-teletype equipment saw only limited use tnit modified
role. Increased use of FM secure-voice equipment reduced t)e rejv4aement
for AM communications. Wire cimunications were used extensively in base

camps, fire-support bases, and internally among fire-support elements, but

rarely elsewhere.

(b) Every unit had modified MTOE/TOE radio locations, radio
nets, and communications maintenance capabilities to meet changed or
increased requirements. While no two units of the same type had put into

effect the same modifications, some definite trends were found during the

evaluation. All units had acquired varying quantities of unauthorized

111-16

CONFIDENTIAL



CONFIDENTIAL

communications .~~~nn.Many units had removed radios from 1/14-ton
utility vehiclen fo~r use In bunkers or tracked vehiclea. Thp radios were
utilized to sur-Iesnt authorized radios, make up for MlW'F shortcomings, and,
in some units, to provIle an organizational DX or maintenance float capability.
Many units c'n~~ .the P8 signa-l-rdaintenance support to 'er unresponsive.
In some units, tv(, vs-eks or more were required for DS maintenance repairs;
am a result, theyx entablished a float to pre-zlude deadining otherwise-
opersqtionml comnhat vehtcles. Many units had also acquired unauthorized
test equipment., vt'!Th nenabled the communication& platoon to conduct higher
level radio reynaLI!-, thereby decreasing unit reliance cn DS maintenanec
support.

(AThe commurications issue was extremely complicated.
With the many vtir~ations betveeai units caused by local requirements, and
local adjustmentr s mde to meet them, it was impossible to Identify clearly
the total communications requirements for each type of unit. however,
certain specific ar-as, where communications usage or operational require-
ments created new or modified requirements, were documented and are discussed
below.

(2) Radio Requirements

(a) Command Vehicle ]Radios

1. The AN/VRC-12 or AN/YIRC-14T radios authorized command
combat vehicles provided the commander with the capability to transmit and
receive on his command. net and to monitor his higher headquartern comand
net. This is the standard capability provided Army-wide, however, coiandere
at all levels in PVV considered this capability inadequate. When It was
necessary for the comander to transmit on the higher headquarters net,
he or another memb~er of the crew had to enter the crew compartment and
change the receiver/transmitter to the higher headquarters frequency. The
frequency on the receiver had to be changed at the ame time, if he wished
to continue to monitor his ova zoammand not.

2. During routine operations, this procedure was cumber-
* some but tolerable. However, during enemy contact, the procedure was

unacceptable. While in contact with the enemy, in addition to controllin4
* his unit, the commander often had to coimunicate with helicopter gunships,

medevac helicopters, and his higher headquarters. In addition, on occasion
the commander peracnally operated a machinegun. These considerations, and
the intensity and short duration of most contacts, rendered the authorized
communications equipm~ent inadequate, In the opinion of many commanders. To
overcome this problem, commanders, almost without exception, provided their
command combat vehicl-es with a minimum of two radio receiver/transemitters.

3. The operating range requirement for radios on bat-
talion and company con~ad nets was affected by dispersed unit operations.
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In FVN For furtherci&-n see Annex K, paragraph 31(;-)(d)3.
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(3) Other Communications rquipment Requirementa

(a) Secure Voice Equipment

1. Secure voice nets are a requirement, as VC/KVA forces
possess an Pxtennive and effective radio-intercept capability, verified by
doeuments captured in December 1969, which described the enemy's success in
obtaining early warning of B52 strikes and artillery fire missions by this
means.

2. Each cavalry squadron, tank battalion, and mechanized
infantry battalion was authorized two TSEC/KY-8 FM secure devices. However,
by the time of the evaluation, both TSEC/Cf-8 and TSEC/KY-38 secure devices
had been issued through signal channels, without regard to M'OE or BOI
authorizations, and the number on hand varied greatly from unit to unit.

. Most brigade and battalion/squadron FM command nets
had a secure voice capability, which was considered by the commanders to
be vital to the dissemination of operations orders and to unhampered

communications with subordinate commanders (the only exception was the ACR,
whose organic helicopter capability enabled frequent personal contact between
commanders and lessened their dependency on the secure voice net). Many
comanders felt that secure voice capability was needed down to the platoon-
leader/platoon-sergeant level for company/troop command nets, and suggested
that this be established as soon as possible.

14. Most commanders - again with the notable exception of
the regimental cavalry squadrons, who were not overly enthusiastic about
secure voice devices - were of the opinion that the administrative/logistical
and artillery-control nets should also have secure voice capability. A
nonseeure administrative/logistical net can furnish the enemy a wealth of
information as revealing as that carried on the command net itself, and the
cryptographic controls under which the artillery nets Nunctioned decreased
their efficiency and added greatly to their comtnieations time and workload.
For these reasons, whe:never sufficient equipment was available, various
units had supplied one or the other of these nets with secure voice capability.
The commanders suggested that sufficient equipment be authorized to provide
all three types of communications nets with this capability.

j. A problem connected with secure voice devices was
that not all necessary mounts, cables, and accessories were available for
making the devices fully compatible with vehicle-mounted radios. However,
this problem was alleviated, in the case of some tracked vehicles, by the
use of locally fabricated mounts and cables.

(b) Communications Power Sources

1. The tank battalion was the only armored unit authorized
PPll104G rectifiers-by MTOE. Two rectifiers were authorized the battalion

111-20

CONFIDENTIAL



CONFIDENTIAL

conmunlcationB platoon tr rovide DC 'power for radios mounted in bunkers,
buill.Ings, or other nonv( cular locations, which was common in semifixed,
insecure locations in RVI However, nearly all units had acquired PP114Oh
rectifiers, since generatLrs were scarce and tsing vehicles as a power
source is inefficient.

(c) Antenna Base

1. The only long-range FM antenna authorized for armored
units was the RC-?92. Many uwits, however, had acquired varying quantities
of AB-577 signal anstenna bases to extend the range of standard FM radios.
The AB-577, which raised the RC-292 antenna approximately 15 feet, improved
communications range and quality when operating in jungle or rubber plan-
tation areas. The AB-577 also enhanced dispersed operations by decreasing
requirements for radio relay.

2. Multiple RC-292 antenna heads were used on a single
AP-577 antenna base to provide extended range for an many as four separate
nets. The AB-577 could be erected in 10 minutes by TOC radio operators,.
and was easily transportable in the M57TAl CP vehicle. A few units had
acouired a second An-577 antenna base for use at the rear CP location.

3. All commanders who had AB-577s considered them
indispensAble and suggested that two be authorized each battalion/squadron
headquarters.

(d) Padio Accessories

1. With the exception of vehicles equipped with the
AN/GRC-125 radio, which had the necessary accessories for use as a dismounted
portable radio, tracked combat and combat support vehicles were not author-
ized any handsets, headsets, or speakers to use with vehicle-mounted FM
radios. All combat tracked vehicles were authorized a combat vehicle crew-
man's (CVC) helmet for each crew member, which was the only authorized means
of monitoring and transmitting over the radio or intercommications sys-
tem.

2. In an NDP or mounted ambush site, one crewman remained
on each vehicle to-provide security and to monitor the radio(s). With the
helmet on, it was nearly impossible for the security guard to hear outside
noises that might provide warning of eneny approach.

3. Many units lacked as many as 50 percent of their
authorized CVC helmets, largely due to difficulties in obtaining repair
kits. In addition, in order to transmit on secure voice M, the CVC helmet

" , had to be disconnected from the vehicle frequency selector IC-2742/VRC or
C-2298/VRC) and plugged directly into the secure-bpeech device, since
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secure devi w* r*'. t. wil, v- , uuts and frequency

selector x,.

.". , -.$prc , ra&ny v,+,.1cle crews had

obtained spenkS", h-i. ei. hA ,it r , ort! cu u r1y on co mand and CP
vehicleA that . . T.e U',ets were connected

to the face :r necur, '- hand-et (ttep,,.ne type) was at the

',ehicle commne.:-r'.; ;,, ,'',p hi. S . , .kers were used to
monitor radios in &a ,. c ..r: &, 'tuih as F5,,1a and dtylight laagers.
Headsets wer, used to riovrnt.,,r iadios in night riMbushen or other locations
where silence vas requ1r!.d. Tn order to permit the operator to listen for
possib].e enemy approaci-,,one !e rphone of the headset was disconnected.

( ) Main'_+,os uD?.

'f b+:=&. "/ qu .dron comnuni cations platoon performed
organization,,l mn'ten-'. . _, t~eto: u!vment. The authorized
repairs permtted al. , minimal: gyneradly, organizational
maintenance ner!:onnt.i , . , tted to replace any major component,
to solder Inside the re,. ,'t,-r, smitter casinvs, or to replace more than
10 to 15 percent of the ii-.cte, Jn the ntv. serien radios. The time required
for repair of equipment at or-ganIzntional level normally varied from 12 to
48 hours, during the evaluation. In most units, if the communications platoon
could not repair the item within that period, the item was turned in to
the supporting DS unit. Armored and mechanized unite were not authorized
an operational float of re.dion for direct exchange (DX).

2. D)- V.t't!r c,, ;' -

onp div.ic, w. D-evel communications
maintenance suppo. o .' ' oy bfttt.] Aon !squadron commanders.
In this unit, .','- p,,.red va 148 to 72

hours* In other uit, . , for DO cirutunicitions repair was
as follovs: 10 to IL kr -PChe 1. I to .., ( c s for divisional cavalry
squadrons; and orer 30 d f<c r vearete c v~lxy troops. Five battalions/
squadrons experienced c: : to }5 days for some radios to be returned
from DS maintenrznc't. h 1, J,. t excr-ding three days were con-
sidered excessive e-, y . ' :

(b) Loc-I ..... t

. Te "'ic' cn;r unmcatlone equipment downtime, mest
units had acquired inaut c: rZios sboTe operational requirements.
Theme radios were -.se: r, -: cTerational float to provide unit-level
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direct exchange fo~r inoperable radios. Additionally, nearly all units had
ot-< %'tied varying quanitities of unauthorized test equipment and repair parts.

---were used to perform DS-levecd repairs end reduce unit dependence on
ur.-esponsive D-.3 maintenance organizaitions. Generedly, the required expertise
Vvq akvediable In the-b~tlrn/qtao piamtoonn to perform these repairs.

?.Commanders end conmiunicationa personnel in rearly all
unt'er e the need for an operational float of radios to permit direct
erve 'M apec~-if quantities suggested ranged from five to ten percent
e he- totnl unit radio ftuthoritation. In addition, they universally stated

t Rt. thm battalon fnquadron comniunicntionp platoon should be authorized
naid i *Ional tcat eq1iiTnmont to perform higher level radio repairs. Items
.R ' iZ 1eted inclu-ded inulti.meters, !RY -i.cters, vattmeters, module testers, and

r~t~f ^rt.-(;enc~y generators.

')nf- of the recommended solutions to improve maintenance
vn~Tecrllocftttinof An approprIately equipped DS communications maintenance

cr,: ,.-ct taiwlth the unlit communications platoon, in a manner similar to the
detp,rnent of the- ordinftnot maintenance contact teams commonly found vith the
ti' ,n2 ion/squadlron maintennce platoons.

4. A maintenance DX float vas authorized at the DS level.
lfy~vronly in one division wiere float radios issued by the DS unit and

then only if the expected time for repair exceeded 72 hours. When a DS
operattional1 float was not maintained, the unit established a small, unauthor-
!zed float of radios.

j.The Auotralian cavalry squadron had no problem with
comm~unications maintenance. Squadron tommunications maintenance personnel
vere trainnd and equipped to perform any required maintenance short of
rebuild. They aver-aged 12 to 24 hours time required for all levels of

ra.maintaining a -3nRmIl fLoat to provide 'lirect exchange. This aunter"
bu. ' tlentad organization was extremnely efficient in use of all resources.

(5) CommunicattonfrNCO Rankf Structure

(a) In armored and mechanized unita, the authorized grade
ievci. of the ' attallonsqualeron commvnications chief vas SSG E6, and the
co7"-any/troon, commimlicatlons chief was at SGT E5.

(b) Peliable communications and responsive communications
vm@! nte!nance were directly related to the skill and experience of the coan-
waictslons section ehiefqi at the battalion/squadron and company/troop
1ev-4s. All commands-rs and cormumnications officers felt that the author-
1z'-& gradfes .,or co-=unication chiefs at both levels vere not commensurate
with --he experience required or the assigned responsibilities. As a con-
parison. the bettalion commuications chief In an airborne infantry or

'I iU."vtry battallon Is an SFC X-7. A comparison of assigned couauications
TII-23
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equipment indicates that the airmored arid mcechani.ed units are authorized a
substantially litr'er quantity of conunurications equlpmrnt.

(c) The suporvi.,1ory responsibilitiesi olf the battalion/
squadron communic.atIoTI chfrr were increaned In RVN. The communications
requirements and nou-port rooded for dlsperned op# rnttons increased the
derands on the commnlca.tionr chiefs at loth the battalion/squadron and the
troop/company levels.

(6) AM and AM/Wr1r ",prmunications Fquipment

(a) All armored units were authorized AM and AM/RTT com-
munications equipment. Cavalry units were authorized sufficient AM equip-
ment to establish internal squadron nets and to enter several higher head-
quarters nets.

(b) Very little use was made of AM! radio equipment by any
armored unit. No unit had established or was required to operate in an
AM voice net. A few AM/RTT systems were employed, genereally in higher
headquarters RTT netm. The ACR had established an internal RT net, but
it was used only sparingly. Nearly all units had access to area signal
support VHF multiplex, which increased long-range point-to-point communica-
tions. With the ready availablity of VHF and the extensive use of secure
voice FM, unit requirements for AM and RTT were significantly reduced.

(7) Wire and Motor Communications

(a) Armored and mechanized units were autho-ir.id wire com-
munications equipment, l/4-ton messenger vehicles, and wiremen/motor
messengers. However, unit dispersion over large areas, constant movement,
insecure LOCs, and excellent area signal support made most conventional
uses of wire communications and motor messengers impractical and unnecessary.

(b) Specific wire communication requirements of armored-type
units could not be determined because of the wide variations in operations
among similiar tyl}e units. Unit switchboards and wire lines employed in
base camps, FSBs, and other semipermanent locations were used for base
defense and for administrative communications. Units that had sizable
rear Rrea or base camp security commitments used a large portion of their
authorized wire equipment and personnel to meet defense requirements, while
other units, with minimal rear area security requirementi, made little or
no use of wire.

(c) With the liited employment of wire communications and
1/4-ton utility messenger vehicles, and the relative permanence of wire
lines that were installed, mary units used motor messengers/wiremen to
assist authorized radio repairmen. The communications personnel of all
units felt that the replacement of two motor meseengeru/wiremen (MOS 36K20)
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with two field radio m!chLnics (MOS 31B20) would enhance the communications
maintenance support for the battalion/squadron, and at the same time would
meet wire and messenger requirements.

d. Other Commanl and Control Considerations

(1) Coiftand and Control Helicopters

(a) Vach brigade in RVN was authorized an aviation section.
Infantry divtiton brignaes were authorized tour LOH helicopters. The

3d Brigade. Oth Inrantry Division had eight LOHs, and the let Brigade,
5th Infantry Division (Mechanized) had four LOW and three UH-1 helicopters.
The P3d infantry Dlvtsion was authorized sufficient helicopter assets to
provide full-time aviation support to the divisional cavalry squadron.
Similiarly, each cavalry squadron of the ACR was authorized sufficient
aircraft, with a command aviation section consisting of two LOH and two
UH-i helicopters.

(b) The aviation sections were intended to provide command,
control, ard limited ahlinistrative support to the brigade headquarters
and attached maneuver battallons. In practice, however, the amount of
command-and-control "blade-time" received by the maneuver battalion com-
manders varied, ;ni often Ywas limited.

(c) All battalion/squadron commanders relied on coumwnd and

control helicopters for command visits to widely dispersed elements . Also,

in Areas of dense jungle and heavy vegetation, helicopters were essential

to assist ground navigation and to coordinate supporting fires. The use

of ground coumm-id vehicles vaa not an acceptable alternative because of
time, distance, terrain, and the tactical situation.

(d) During the evaluation, tank and mechanized infantry
battalion coanunders averaged 2 1/2 hours of "blade-time" daily for com-
mand, control, reconnaissance, and administrative uses. Some logistical

support requirements also had to be met within "blade-time" allocations.
Divisional cavalry squadron commanders received an average of 3 hours "blade-
time" daily. All commanders considered these allocations inadequate.

(e) All commanders who did not have a dedicated command and

control helicopter emphatically statedt that one was required for optimum

employment of highly mobile and responaive armored and mechanized units.

Many onmnders suggested that each battalion/Squadrlon be authorized an
organic aviation section, similar to that in the brigade$. This suggestion
t not considered acceptable because of the resource and support requirements.

A desirable alternative would be to increase the size of brigade aviation
sectiops to provide more command and control helicopter support to armored

md mehanized battalions.
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(2) Air Control Tenm

The three-man (one F6 WCO, one F4 senior radio operator, end
one E3 radio operator) battalion Air Control Team (ACT) provided for in
tank and mechanized Infantry battalions and regimental cavalry squadrons
was not employed as such in RIW. The ACT functions were performed by USAr
forward air controllers (PACs). The ACT personnel were used to augment the
S3 section in the multiple operations centers, and the ACT Mll3A1 was either
not used or was used for purposes other than those originally intended.

(3) Ground-to-Air Signaling

(a) In night operations, there was a requirement to locate
unit positions precisely for aircraft providing fire support, resupply, or
medical evacuation. At the time of the evaluation, there were no ground-
to-air signaling devicee. authorized in armored units. Borne units employed
such devices as rairoad flares, trip flares, cans filled with oil-soaked
soil, or vehicle headlights. Flar,:s were frequently difficult to extinguish
and started fires; both flares and headlights often gave too much light and
compromised security and cans of oil-soaked soil were difficult to light
and took excessive time to set up.

(b) A number of units obtained aviator's distress light
markers (SDU-5/E strobelights). Units that had these utilized them
effectively. Units that did not have them, wanted them. Use of these
devices we.s also recommanded by most aviation support elements.

6.(C) SUiPOR

The impact of the RVN environment on support operations included the
effects of climate and terrain, unit dispersion, and other constraints of
the Vietnam conflict, such as ineeure lines of communication. Personnel
training requirements were especially influenced by the need to provide
a wide variety of expertise in many small, isolated locations. In addition,
specific equipment needs were reveiled during the course of the evaluation,
most notably in the area of support vehicles. The Army Authorization
Documents Syst.m, which was designed to match authorized personnel and
materiel to unit needs, did not function as well as expected; poor admin-
istration of the system and a lack of understanding at the unit level con-
tributed to reduced effectiveness.

a. Sup321Y

(i) Supply Procedures

The basic mission of the battalion/squadron support platoon -
to provide supplies and related services to the battalion - did not change
in the RYN environment. However, the methods used differed considerably
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rrom the conventional, thus chanivng requirements for personnel and equip-
ment. In a convei-ttonki environment, supplies required by a battalion
are moved forward, mainly ovoland, from the field amy, to the division
siinport activities, to the unit field trains at the brigade support area,
to the unit combat trains, and then to thp individual companies. A maximum
number of these transfer% mre aecomplished by throughput to preclude un-
necessary handling. In Vietnam the "fie]d arV," divisional support
activities, and the unit field trains were commonly collocated in a brigade
base camp!. The unit combat trains were located in the brigade base, at
a battalion fire support base, at the battalion field command pont, or with
the actual maneuver elements. Supply procedures differing significantly
from standard practice are discussed below.

(a) Class I

Conventionally, Class I (rations and water) supplies are
drawn by the battalion mesa section and prepared by each company's mess
team in the field train's area. From there they are moved overland to the
combat trains and then to the companies. In RVN, Class T supplies were .
normally drawn from field trains, but could be prepared in either the field
or combat train areas. If prepared in the field trains, rations normally
bypassed the combat tralns and were delivered directly 0 the companies by
ai r.

(b) Clasn ITT

Current doctrine provides for the DTSCCM to maintain a
Class TTI (POL) supply noint at each brigade sunport area. This was done
in Vietnam: however, in some cases, Class IIT was stocked further forward
with battalion combat trains. Unit vehicles delivered POL overland to for-
ward elements (conventional) or to helipads (RVN usaage). In cases where a
fixed fire support base existed, combat elements often returned to the base
for refueling.

(c) Class V

The handling of Clasp V (ammunition) underwent the greatest
change in the RVN environment. Conventionally, the support platoon trans-
portation section maintains a unit Class V basic load on vehicles in the
combat trains area. Basic loads are replenished from field army ASPs, for
resupply of combat elements as required. In RVN, ASPs were located in
nearly all brigade base camps; therefore Class V was seldom stored on unit
ammunition vehicles. In many cases, small battalion ammunition holding
areas end basic loads were maintained forward at fire support bases. When
a combat element required amunition resupply, it was either moved directly
from the brigade base camp or the fire support base by helicopter or surface
means.

CONFIDENTIAL
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( J A , ,l ec of },4 operations that .ffected all re-
suppl.y activtti,-s w, h., u -e .f helicopters. At the time of the evaluia-
tion, each &rmor-d eirl ,. n'td unit conducted from 5 to 100 percent of
its resupply by perc Intage depended on distances between logistics
bases and forward : . ibIlity of roads, availability of helicopters,
and enemy thrmat ': ... - decre&se kin depen4ence on sir resupply
for armor-d ad - .. ',.i .. during the previous two years, resulting
from improved LOC " . However, the support platoons were required to
be proficient in the preparatIou of loads for air movement and to provide
personnel and equipment to conduct helipad operations.

(b) Security requlrements for ground vehicular transport of
supplies were rrety incr-Lsed over conventional operations. ?l~s were
considered totally secure in only P few cases. In many battalions, combat
elements were divrtcd to eHiort supply vebicles from field trains to combat
trains and frcm comiut tra .tn to the companies. This represented a drain
on combat power sod ,- m-,nitrhint on resupply operations not present in a-
conventional orer-t inc,.

(c) e!'( :f,,:{(' jtj.'ft. on the support platoons in RVN have also
been affected by nume-'nis - nmltments for veh.cles for use in base camp
operations.

(d) Support platoons differed from those in TOE organized
units in that they had organic M548 6-ton tracked cargo vehicles. This
vehicle gave the supply elements cross-country mobility, which was essential
in areas where roads were poor, where enemy iining of roeds was prevalent,
or where roads did not exist Rt all,

(3) Prencrlb dU,'1 Lbit (PLL_

(a) Current Re ,n ions prescribe the maintenance of PLI.
at company level. Ho rnev, -or i v ts had consolidated company PLLs at
battalion/squadron 1f-vf4. :onsolidation compensated for the lack of
a qualified parts supray wtoeclliot at company level; this position had
been deleted from the armoreed and mechanized units by the MTOIEs. In
addition, many battn, ilona/,'quadrons considered that they could acieve better
overall support vi.h a .ntolnl d1nted PLL.

(b) Each o' the two systems, consolidated or decentralized,
had certain merits. Consolidation helped overcome personnel shortages,
improved repair parts ntockage, improved records-keeping, led to development
of more accurate demrnand " n;., and provided more skilled PLL supeirision
by the battalio/srindron nr.aintenance platoon. This system was particularly
effective for itnts onrr A'_in for extended periods in a fixed area. On
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the other hand, iepernate PILP vere e~sentlal for a company operating avay
,ram Its narent bttrlon/nquadron a wan particularly prevalent in tank
vccrtpLnies. The system employed by the ACR van a compromise between consol-
:dation sad decentra Izatlon. FAch squadron had consolidated PLL parts
storage, whil- document reglatern vera maintained by each troop under the
-u.,ery' slon of the squadron irilnLenance platoon.

Slaintenice

(1 Dr'-ct uc,3port Maintenfv: (e Operations

(P.) n wotny veies, unit r.atntenance personnel and commanders
v-re d igt ed 'With the rempons venein and adequacy of the service
r:',loded by the dirent miinport rtt'ntenanre unit. Distance and command
Afr'et'ire cau.ned rroblems3 betwi-en the mupported and supporting unit in the
,*',Yi . Tn 1ho infantry (divilions, D maintenance battalions were primarily
o:Iented t'o-ir th- qu:rort of infnntrv units and usually lacked sufficient

~-mi1r]fed ner;, nnel ru-id equipmn.nt to support armored and mechanized
,Ul:i . Also, a m,-chan!i.ed or armored unit was ansipned to another
h, ade , whi ch it Anp-n.d T'requentlv, t.e fl battalion wa occasionally slow

(b) it waa evident in many cases that DS maintenance personnel
did not fully understand the greater need for maintenance support in armored
and mechanized units as compared to infantry units. At the same time,
!-upported units did not alvsys consider the DS units' difficulties and
attempt to adjust their requirements accordingly.

(e) Generally, it was found that in units where DS maintenance
contact teams were collocated with the battalion/squadron maintenance platoon,
nrnblems Mire minimized. There vaa iinmed.ite consultation on problems, a
gr! ater d&.<ree. of mutuaL understanding, and greater concern on the part of
DS ,*,rqonnl for th,! se-ppn rted units' onerational requirements. When
co:tac: teams were available, DS repairs were commonly conducted in unit
motor pooln or in forward aresn, eliminating downtime for evacuation. This
syjtei ena'ilt:d u S nrnonnel to supervise and perform maintenance jointly
with unit mechnics. !his often compensated for DS personnel shortages.
Wh-n it unit changed bripendes, its contact team stayed with it, thus ensuring
cont nuous su-pport.

(d) Tn units vhere a contact toam was not available, the
maintenance rpatoon, almost without exception, conducted unauthorized DS
le-el repairs. This was irener.lly mor, expeditIous than evacuating the
vehicle. Sone units had unauthorized engines and transmissions on hand.

4 Th-.e procedures were followed in unitit where DS support was so marginal
. that umauthorized nroce-dures were considered essential.
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(2') MAIntenance Pu~blications

(a) Throughout V!etnam, less thLn 15 pereent of al1 tracked
vehicles had the appropriate (-10) operatnr's msanuls on hand. Moot units
stated that the missing monus-s had .en lusL or destroyed, and that replace-
ments were on requisition but had not beeh recei'.ed. The absence of these
manuals had an adverse effect on orgiLnizational maintensnce.

(b) To compensate for the lack of manuals, some commanders
provided a series of checklieto for daily and periodic services; however,
these also were frequentl-, lost or destroyed.

(c) It was also noted that maintenance publicaLtions printed
on ordina.y narer did not stand up under the rigors of combat.

(d) Considering the limited experience of many assignel Dersonnal,
con s.nders considered It essentisl that durable operator's manuals be provided
for each tracked vehicle to all in the petformance of proper maintenence and
for general vehicle familiarization.

c. Pereonnel

(i) Requirements

(a) Su1pervisory Personnel in the Transportation Section of
the Support Platoon

1. The transportation decyionl in the support platoon
of the tank battalion and armored cavalry squadron were authorized one
lieutenant and one NCO (E6, MOS 64C40, trucksaster). Mechanized infantry
battalions were authorized three KCOs (ond 6, Z6. MBIB4O, wounition chief
and two E5, MOs 6hcoo, truck squad leaders). Both of these authorizations
were considered insuffi-zient. The mission of the transportation section in
each unit was to move supplies betv-en trains areas and combat elements.
The type of conflict in RVN and unit dispersion complicated support platoon
transportation section operstions. The aetivities of the transportation
section were directed by the battalion SM and the support platoon leader
served as the primary logistical oberator. Authorized section cargo vehicles
are indicated in Fipntre TTI-2.

2. AR 611-201 defines the Job description of the following
MOSs as follows:

a. Aimunition Chief. 1, 11B40. E6: Supervises aamu-

nitIon resupply in an Infantry service company or comparable unit.

b.Squad Leader, 1OS 64Co, F5: Supervises a truck
squad or comparable unit in which vehicles of less than 5-ton rated capacity
predominate.
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TYPE OF UNIT M. , 48 5-TUH TRUCK '-TON "RACTOP

Squadron, ACR 13

Squadron, Div 8 8 0

Tank Battalion 1 8 i0

LMech Int Bn Ii 12 0

FlGURF 11I-P (tI). Transportation Section Cargo Vehicle
Authori zations.

. Cqued Leader, MO 64C40, E: Supervises a truck

squad or comparable unit in which vehicles of 5-ton or greater rated capacity
rr4orminate, or surervles an armored personnel carrier squad.

d' ,Plato on£6eent, mas 64cbO, E6: Supervises a
truck piatoon or comrsarable unit in which vehicles of less than 5-ton rated
capncitv predomin&tc.

e. Truckmaat-r, MOS 64C40. in: Supervises motor

transport operations in truck company or comparable unit.

f, Platoon gergeant, MOB 64C40, E7: Supervises a
truck platoon or comparable unit in which vehicles of 5-ton or greater rated
capacity predominate or supervises a light/medium truck platoon or armored
personnel carrier platoon.

There was no truckmaster in the grade of E6 litted in this reference.

3. The TOE for an armored personnel carrier platoon
auathorizes nine armored personnel cat-riers per squad and 18 per platoon.
Likevise, the TOE for a light/medium truck platoon authorizes ten light
or medium trucks per squad and 20 per nlatoon.

4. Tn addition to supervision of the operations of the
cargo vehicles, the NCO in support platoon transportation sections in
trrnred/mcha&nIzed units in RVW were responsible for unit resupply coordin-
tion. Thin Included coordinating aircraft sorties, preparing loads for air
mov-nent, anc orgunlzina resunplf Actedules, Personnel vere required to be
f"Mijiar with sunpl nrocedures, am~tlition Identification codes, and POL
handling equirment. The reemonsibilities and duties of the transportation
section senior ?W,0 were comensuratt with those of a platoon sergeant in
Pny &rmored/mecbhn1zed unit. His responsibilities coincided with the de-
ncrlrtion of the nlatoon smi'eant 40S 64 nb, r, paragraph 2 f above.
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. The equivalent of two squads were in each unit's
transportation seationi however, only the rechanized infantry transportation
section ws authorised squad leaders. Tha responsib.littees and duties of
the transportation section squad leaders vwre commensurate with those of
squad/section leader or tank commander In any #.rmored/mechantzed unit,
'heir responsitlitios coinclded with the description of' the squad leader,
WIS W4I0, K6, paragraph 2 c above.

6. 'hroughout the evaluation, the lack of sufficient
sueervsory nereonnel In transboration sections impacted on battalion/
siqu.adron oaeratlons, which were frequently curtailed because of late,
InCrmlete, or Improver resupply.

(h) Supply Section Personnel

The funrtlone of the battalion/squadron supply sections
had been greatly expanded over those for which the section was structured
by '/h!M'0F. The section was eOMosed of a property hook officer, F7
supply sergeant, F6 assistant eurply sergeant, and four Junior enlisted
personnel (two Z4, MOB 7 Y20, general supply specialists and two E3, MOS
76A10, supply clerks/vehicle drivers). In most cases, the section con-
ducted split operations, with personnel at a rear base camp as vell as in
a forward logisties base. Some units were required to maintain TA 50-901
(personal clothing and equipment) sections when a Central Issue Facility
(CIP) was not available. Processing combat loss equipment, reports of
survey, numerous hand receipt changeovers, managem.nt of supplies, and the
overall records management of supply under split operations exceeded the
authorized section's capabilities. Rcutine requirements frequently were
not et. To alleviate the problem, cmanders had augmented their supply
sections.

(c) Maintenance 5pvervisory Personnel

1. There were inconsistencies in the number and grades
of supervisory personnel authorized the battalion/squadron maintenance
platoons. With the excetion of the maintenance platoon in the ACR, which
was suroorting a treater density of vehicles, all platoons vere rerforming
essentially the same tasks. The authorized supervisory personnel - one
automotive raintenance technician (MOS 63A10) and one motor sergeant (E8,
1OR 43C4O) - in the realmental and divisional cavalry squadrons were insuf-
ficient to supervise squadron maintenance activities when mission require-
ments dictated maintenance support in multiple locations. Tank and mechanized
infantry battalione, on the other hand, were authorized an additional NCO
(E7/6, MOS 63C40), which enabled them to operate effectively in two locations
with proper supervision.

2. The MTOEs for mechanized infantry and tank battalions
and the regimental cavalry squadrons deleted the materiel readiness NCO
(E7, mos 63C40) from the unit headquarters section; this position was not
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auttorized by TOR or MTE for div'isional crvalry squadrons. Units in HYR
had mainteftnce management and equipment records-kee~ihg requirements equal
to or greater than thuee of other units in the Ary. C'ombat operational
requirements emphasieed more thar ever the need for an advisor for the unit
commander and staff on thest matters. A materiel readiness NCO In each
bAttAlni/itluadron headquarter8 would assIst accurate records-keepinR and

,K1 a"roLed ai mechanized inf n

units mlmo ,eleted the maintenance data fti,.cialiats (Ph, MOR 71T20)
from each comoRny-sited unit. There "was a requirment for this position to
tle reinstatedl, met- Paraptranh 6&( 3 (-t

(e) Vehicle Qierators

1. Maintenance in all armored and mechanited units in
PVN suf.red beoni.7e many newly assigned personnel had limited training on
tracked vehicles.

2. In mechanized Infantry units, a large majority of
"unior enlisted personnel (#rades E3 through E6) had no formal training on
the M1l3Al many senior enllsted personnel had never been &isigrned to a mech-
arted unlt, and most Junior officers had no knowledge of the Mll3Al other
thA.n that obta'ned in OC.S or the basic course.

3. In artiored evsylry units, many newly assigned M551
crewmemberd had not been trained on the vehicle; and most senior RCOs had
never beei assigned previously to an 14551 AR/AAV-equipped unit. Junior
officers in armored cavalry units, however, generally had had some orientation
on the M551 AP/AAV.

. Tt wa also observed in many units that NOS-qu lified
rersonnel were assigned duty positions in which their skills were not re-
quired. The most frequently observed cases were M551-trained personnel in
,MA?-ea.uined units and vice verse.

5. Personnel turbulence resulted in unnecessary retrain-
Ing - with a loss of valuable time and assets - inefficient combat operations,

nd morale pro'.lems.

(b) Mechanics

1. It was universally stated that reVle lc4nt traeked
vehiclC mechanics TMOS 63C) Arod turret mechanics (MC ) 0) required eltensiwe
on-the-jo training (OTT) before they were able to perfo-m their duties in
a statisfactory manner. This was particularly true in M551 AiR/AAV-equipped
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unti to Th re eemfIt eic-rO -. r tvsd ma.I ilcs wtrv onily general",y
familiar with most atpec , uf their job. They avio tel.ieved tnat I.ey
did no . get enoug, -ti- ' trainit. on itie ski ', ,eeded at unit Jevel.

2. 'li It of nartqst tra! inr In: COU sechool$
imposed a rfqu.renri l o, : u1'& e r UCr ialcin, whic% i,3 dlfficl t 

to
achieve in a cc;rjbar. e:,vlrornmtnt, or requeed operational rt-ddlnea., The
training nroblum wa rt'.r xprivate. by contnuing shortages of mainte-
nanee perfonnel.

(a) Many 1,atta-lion surgeons felt theme was a requirement
to increate the qua lifi-tions of the authorited , enlor company aidmen.
Changing the M01 code frt'm qIB (Medical 9peciallat) to 91C (Clinical
Rpecialist), c-uld, it Leir opinion, provide more medical competence j
during battlefield cmergenciem, decre&me time lost by personnel returning
to rear areas for sick c,12 , ,,-. improve civic action programs.

(b) Mct b'tLt&Lon/squr-n surgeons felt there was no need
for a surgeon at thei, level genera.ily, they were bypassed in the evac-
uation chair.. In one division, several battalions shared surgeons. Al-
though medical personnel generality apnroved of this, many commanders did
not.

d. Support Vehicles e.d Eqipment

(1) r Vehicle H;;bility

(&a The M578 light recovery vehicle, authorized for M13A1
APC/ACAV and M551 AR/AAV-rqupped unit, aid the M60 series AVLB. author-
ized for the AC"R equadrons, have les flotation a-nd lsrndspeed capability
than the Mll3A: and the Ml.M,5i. The flotation &Pd landspeed characteristics
of these vehiclee &r-e shown in Figure 71'-3.

VehiclJV iom"D&1 1,&e Maxmur Acceleration,
iround Pressure Speed 0-15 MPH

(MsH (Seconds)

M551 i 6.8 43,5 2.5
M1 1 3A1 7.3 4o~ 2.5
M57, , 0.1 37.0 .5
AVLB J 12.4j 30.0 _ 2.5

FILTUE i-3 (U). Flot tion and Land Speed Characteristics of
Combat and Combat Service Support Vehicles.
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(b) Unit commanders frequently left the M578 in base cap
rease when the unit was operatIn.g in marginal terrain to avoid having it

slow the movement of combat eolement. Adcovery operations were normally
accomplished using other combat vehicles. In addition, the M578 wu an
invaluable vehicle in tupnort of unit motor pool and resupply operations.
hecause or Its valui in sup-port operations, commkndere were reluctant to
e.x-ose the vohic r to 'he .Ine threat,

(c) .Fquadron commatsdere In the ACR normally kept the AVLB
with their field command nosta. When bridging was needed, the AVLB w*

dis.ratehed to the site .nd cotabat elements were provided to secure the
movement, The sicntness In response, flotation problems, and the require-
ment to commit valuable combat assets for AVLB security frequently resulted
in units employing field exuedient measures for crossing obstacles. While
these measures were time-consuming and Intftieient, comanders often accepted
them rather than employ the AVLB,

(2) Bulldozer Capability

(a 0rgai c Caab AiitZ

1. The ACR and the tank battalion MTOEs provided one
tank-mounted bulldozer blade per tank company, There was no comparable
organic bulldoter capability authorized for cavalry or mechanized infantry

units. -ese units relied on engineer bulldozer support. Generally,
engineer support wa neither available in the quantity needed n-or responsive
to unit requirements.

2. F;cept in one case, Vhere a battalion-sized unit had
obtained an unauthorized bulldozer, there Was no satisfactory local remedy.
9ome units attempted to use the spade on the M578 recovery vehicle, but
this ueually resulted in damage to the spade. When there was a need to
-'AM1 a berm around a fire support base or night leager position, to improve
& stream-cromsir.g site, to prepare a sump, or to perform other medium bull-
dozling, tre tasks were &ccomol~shed using %,anual labor. The lack of an
orn-ar , hulldozer carabIllity or adequate enkineer oupport impacted adversely
on every unit's onerationl efficiency.

3. 7ommanders considered that the optimum solution to
this problem would be to provide each maneuver company/troop with an organic
bulldozer capability by mounting a buildeter blade on a company/troop ve-
hicle. This solution would pro-ide the required capability, insure respon-
siveness, and could 'e accomplished without additional personnel. CUmanders
of tank companies who had a bulldozer blade mounted on the M48A3 considered
the one authorized bulldozer quantitatively sufficient. The qualitative
aspects of the bulldozer blade are discussed in subparagraph (b) below.
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Othier possible sulutit.ni suggested "ere to provide
an organic M726 combat engineer vehicle (CF') to each company/troop or
to provide additional armored engiftoer unite to support armored and mechan-
ized units. Roth solutions are eonsidered undec1rable for mechanized in-
fantry and M'51 AP,'AkAV-equtpped cavalry units due to The mobility incom-
patibility betveeT, tlhe CV uid other unit vehicles. While Vrnviding
additional engitxiir- unite is feasibe in the A(, it is an unrealistic
&lternatlvy for other units except on a special cage basim. Also, while

an organic Vul.ozer on the CFV wld only provide marginal advantages
over the MN4A3 tank-mounted bullddzer, it would Introduce a unique vehicle
into the uit, wirh resultwtt inereased maintenance and supply problems.

(b) Equipment

The authorized tank-mounted bulldozer blade was frequently
not used in its Intended role. as it va not ragged enough to perform the

bulldozine talks required by mecha nized and armored units in RVN. When
mounted, the tank bulldozer degraded the mobility and fighting ability of
the vehicle. In view of the marginal value of this bulldozer, several

units had removed the bulldozers frog their tanks. Other units did employ

the tank-mounted bulldozers with sufficiently satisfactory results to

Justify it.

(3) Flame Service Units

(a) The MACOV recommendation for the addition of a mechanized
flamethrower capability to cavalry and mechanized units was implemented by
MTOE. The regimental cavalry squadrons were authorized a flame section
sonsisting of three Ml3'Al mechanized flamethrbwers and three service units,
am recommended by MACOV. The divisional cavalfy squadr)ns and mechanized
Infantrv battalions were authorized a flame pl&toon conslsting of four M132A1
mechanized flamethrowers and two se'vlee units. There was no apparent reason
for the different retios of flamethrovers to Aervice units. Commanders in

the ACP were satisfied vith their BOT for this equipment; whereas divisional
cavalry squadron and mechanized infantry battalion commanders were generally
dissatisfied. Tank battalion commanders, who were not authorized this equip-

ment, stated that the capability was not requirod.

(b) The regimental squadrons were authorized 2 1/2-ton truck-
mounted flame service units, M4A?, by MTOE. However, they had been issued
the XM45E1 track-mounted service unit, Conversely, although divisional

cavalry squadrons and mechanized infantry battalicns were authorized XM4NI5
track-mounted service units, many of these units had been issued the M4A2

truck-mounted service unit as a substitute. Some divisional squadrons had
not been issued any ty-e of service unit. The M4A2 service unit was con-
sidered unsatisfactory by all oemmanders. It lacked the cross-country
mobility required to accompany the M132Al, and it could carry only about
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half the fuel load of the XM45li. This was a serious limitation to flame
employment. After an M132A. expended its fuel, it had to return to a road
or secure location accessible to the M4A2 for refueling. This was time-
consuming. and often required diversion of other combat elements to provide
security.

(c) Availability of the XMk5F service unit was the main
factor governing employment of flanf sectio..A/platoons. The ratio of one
flae.ethrover to one service unit in the regimental cavalry squadrons allowed
employment of a flamethrower and service unit in three locations simultaneously,
with three loads of fuel at each locationj one in the M132A1 and two in the
XM5'l. In contrast, a divisional cavalry squadron or mechanized infantry
battalion vas limited to employment of supported flame operations in only
tvo locations, as only two service units were authorized. This amounted to
four loads of fuel at each location. The regimental cavalry squadron flame
section was considered a more effective organization than the flame platoon.

(d) Every comander who had employed the flame capability
considered it a valuable combat asset for RVY operations. Some commanders in
divisional cavalry squadrons *nd mechanized infantry battalions stated a
requirement for a third section in the flame platoon to allow more flame
support. However, since the limiting factor was the service unit (quality,
quantity, and type authorized), and not the mechanized flamethrower itself,
a more practical solution would be to add additional service vehicles to
these units. The mechanized infantry generally made more extensive use of
this asset due to the nature of their operations. The flamethrover require-
ments of the divisional cavalry squadrons ian be met with the same author-
itations as the squadrons in the ACR.

(4) Wheeled Vehicles

(a) Utility Vehicles

Utility vehicles (Ml5lAl 1/-ton) were under-utilized in
several units. The lack of secure LOCs reduced their role to rear area
administrative functions and occasional use on convoy or road security oper-
ations. In most cases, authorizations exceeded requirements.

(b) Wheeled Supply Vehicles

Tank and mechanized infantry battalion support platoons
were equipped with both M548 tracked cargo carriers and M54 five-ton cargo
trucks. The M58 was widely utilized, and commanders expressed a require-
ment for additional vehicles of this type. By contrast, M5s were observed
to be generally under-utilized in most units. In the tank battalion, the
recoaended adjustment was a substitution of three M5l8s for three ME5s.
Tn the mechanized infantry battalion, one additional M548 was required
snd four M545 could be deleted.
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5 8 St ap -M e an i n _jq~jypin t

(a) Exceosive buildup of dirt, oil, and debris in the engine

compartments of armored vehicles hindered efficient maintenance, degraded
vehicle performance, and constituted & potential safety hazard. When
engine compartments were cleaned, time-consuming and ineffective techniques
were used, frequently employing gambline, a definite safety hazard. In
most units, engine compartments verb never cleaned.

(b) Unit personnel expressed a need for steam-cleaning equip-
ment which would provide a simple and effective means for accomplishing
this task. The required water supply, hardstand, and drainage were avail-
able at most unit base camps or FMBo,

(6) On-Vehicle Recovery Fn~jpment

(a) The authorized BII recovery accessories for combat and

combat support tracked vehicles consisted of one 10-foot x 3/M-inch tow

cable per vehicle for M113 Series and M551 vehicles and one 15-foot x
1 1/2-inch toy cable per vehicle for the M48A3 tank. These two cables were

intended to give units a limited recovery capability and the capability of

towing disabled vehicles for short distance@. Proper towing or recovery oper-
ations reqvired two crossed tow cables between the two vehicles.

(b) On the average, units had on hand less than 25 percent
of authorized tow cables. In the AV# climate, cables deteriorated rapidly,
ad they were very susceptible to huuility 6nd oxidation. In addition,
cables were lost because they were nbt properly stored on the vehicles or
because users failed to redover theA after recovery operations. While
replacement cables for those that hM beotie unserviceable or lost were on
reuisition, replacements were not a0%ilable in sufficient quantity. As
the number of available cables was rdduced, units atteted rlcovery with
only one cable, which resulted in additional cables breaking due to the
increased load. These problems could have been decreased if units had
exercised more care in the Ume of cables, if the cables were more durable,
and if replacement tow cables had begn more readily available.

(c) It was comon in miny units for recbverY vehicles not to
accompany combat elements in the field. The result was an Increase in
recovery and towing operations using coiftbat vehicles. It was generally
felt that the authorized tow cables were not sufficiently long or heavy.
The units employed field expedients, huch u making longer tow cables
frou heavier material, linking several tow cables together with clevises,
and obtaining extra tow bars. Each ot these actions was a logical reaction
tc the roblem anOo increased the efficiency of combat elements.

(d) All commanders requisted additional recovery accessories.
The average of these requests are indicated in Figu, re il-4. These re-
quests are considered excessive, as they were influenced by the difficulties
of resupply of replacement tow cables. If the supply ehanhelp vzre more
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rosponsive, one tow cable per vehicle would be adequate. On-vehicle
9*ovage of the equipment listed In Figure TII-14 woul.d not be a problem.

ITT AVERAGE BOI REQUESTED

20' x 1" tov cable 2 per M11l3 Series &nd M451 Vehicle

5f'x I" tow cable P' per M113 Series nnd M551-equipped
Platoon/Section

20' x 1 1/2" tow cable P per M48A3 Vehlc).e

50' x 1 1/?" tow cable P per M48A3-equipped Platoon

Light Tow Bar 2 per M113 Series and !551-equipped
Platoon/Section

Heavy Tow Bar 1 per M48A3-equipped Platoon

FIGURE i!I- (u). Requested BCI ftr On-Vehicle Recovery Equipment.

(e) No unit felt that thle sprocket-mounted capstan kit was
desirable. Of the several mainteneane# personnel interviewed who had
experience with it, none expressed a ?aVorable opinion.

Wf The Australian fitters' vehicle (Mll3A1) had a lII that
provided an effective self-recovery dipibility. The kit conuisted of two
steel brickits, which fit between th# t'113A119 track pads, and a 75-foot
x 1-inch nylon rope,

()Fuel Puns-

(a) Coiwnaders expresaid Ii tequirement for a portable pump
to dispense fuel from air-delivered d65llapsible drums in manecuver company
field locations. Field expedient methods of refueling from these drums
were cvmb~isone and time-consuming. Thise methods Included lifting the
drums by LTP/VT~s to feed by gravity# soubezing them between vehicles,
kad driving vehicles onto them to priohtirize them. Although M113 electric
bilge pumps could be used effectively) they created a fire hazard. In
Wdition to company requirements, battalion commanders considered they

should have a backup capability to stftbrt smaller detached units.

(b) The centrifugal puuj~ifig unit, fueling-defueling, which
is a component of the drum and pump uflt, io a standard item in the
love tory. The pump is small, lights and can be operated from a 24-volt
powei s*are*. This pimp, with 3O-foot #ower cable, suction tub assembly,
1 112-inch nozle, 50afoot suction-dificharge hoso, and coupler valve
(all are comoent$ of the drum and $mp unit) was recognized as an
effetive mn for dispensing air-ddiivered fuel.
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U~ j~i A a mji I a r V*q 6 i e&'4it 0i. 1 1k adcit w a~t

handling equiptitnt (M1oC l?OQ-ga.1icn vAf~r tru :)r arili tra11erri) Ir. thle
wilpeort pX~tonne o i 1M01l.e t~ti~r. Pl requiroent Is
NX thez _1lfCUi~ue, I~j Arinjj6 -nipr.aw l

(') !"Lyini and :r.iiPnto,,k cftv& y So-~c &n is~rate
cavlr~ v~m r'.er, t~ ar~''A~ Ii~eu? r ,?jNris51V tr eeC T ren -

euver Ceea-_t , -i tank aA. wm h@Lted th'%_tr~ h.-ttaltins, twn enisw
werr authort ied for eas'b 7mAneuver -ompntp, YtU,. t~nd eiP'pport pltoon,
Corwi~de-m Ir. these untt- C Ia~ t' ~ de.juate

()Cav,-.ry un~tj pertc-MeA c .irp&ra1 le M, '-31 - &o1 opt-r&'ted
in siilo~ ter:-In nn. jo ;,tation as n. an~d micnazed lrraentry LrIts.

-)re -- I nil _)Ifasto armnr, merhn d-,

Thc~oere tlothe a eds KM(po. its",C~ IrI Inole iik th -indt a-

equipmnt W; persatilnel ohangedklire? n1r.c rder~ to fulfillt

ane ofte ouneit~lon& neds o Xrnjerut valp± rln th - in Wled.i theD prrn

the proceittres f'or o 1cicOIN ma~li : chkns in oquipment Ruthor! zat ions,
commander-i e the. brtalion/suedron le-t) oftcn failed to comp~y vith
these pro;ed-L-P- 7r zav o r'> r MI0E modificntion was
in'tiated ot t ~.ito 4 &ta hori1Wj 7 t!hc 1:callr procured
e~uinyrent. Futienoiently, vhen ti-.e itemAs '-4c&me inoperative and no replace-
ment was av.1lxlc_ T..AD vas Tf% thp "raonntl area, tnoit unite
In RVW 0ooprat.1 o erdf-me-ngth It th! G-i;, in Normally, a request
for MTOF ,odiri:!ation hiqC -ot been inittte6 to Obtain authorizxtion for
these per~aonn~r; xl.iiustinent~l. AgMAi the mult *ras an ap7parent inadequer-y
o f 'T A.APA.

K,) Nar ~dera, 1hv-,e ut' ''I red 'rAArr- properly ; many writs
4 ou')ittedreqa st?, or M~rOE olipnt. Tn r evirg sorne of' theme e-hanges,

It T-,~e~rthh mryof' tbe _:q .9~ v~irp bsFed on short-term requirements,

"nd Oi~a' lrtec Alder!tion va Vfto-:-e4- future operational needs, vhich
freuen'yr~e~i~d n nreiseC ,2VF 1beiny, o'jeclete- on the day iL; vas

tDublishel.
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(4) Once Ititiated, an oversge of 9 months was required to obtain
an approval of a revle~4 MOE. This was not satisfactory, and discouraged
officers having 6-month command tours from rectifying organitational and
equit.rlent deficiencies by legitimate means.

(5) The volljminoum documentation required h' TAAjo" created an
unsatiefactory situation, Mont units lacked a completm set of required
authirtration documents, because of de1,ys in publishing detailed documents
and ax. apparent breadown In the in-country distribution syqtm. Those
units that did have a complete set ot documents found numetoub dis repancies.
This was a cause of both confunion and discouragement at the battsllon/
mquairon level.

(6) In each type of unit thbrd were many minor items authorized
that were not required for operations in RVW. These itemu were apparently
overlooked when W1Yts were pretkred.

(7) MTOE standardization by type of unit. while understandable,
created problems, Similar unit$, operating in different locales, had
significantly different requirements, Many of these requireatnts cou:.
be met by local letter authorizations, brat this method was not considered
totally satisfactory because needed Ussets frequently were not avAilable.
Many commanders suggested that, in addition to the standardized type unit
WTOE, expanded use be made of cellular TOE augmentations. When a require-
ment was justified, the unit could be provided with the appropriate package
augmentat'on. Por example, thid technique could be advantageously employed
to provide battalion/squadron level liaison teams. The DA-approved, estab-
lished cellular TOE augmentationi should simplify documentation require-
ments 'or neee4 charges, and be more responsive by delegating implementing
approi-. authority to theater level vhen resources &re available.

I-4l

CONFIDENT IAL



CONFIDENTIAL

SECTION IV

CONCLUIW'ONS AND REFCOMMENDATIONS

The conclusions and recommendations resulting

from this study are nlaced side-by-side for

easy reference and presented as a series of

turn pages. The organization of the material

is identical with that of Section III, FINDINGS

AND ANALYSIS. Each recommendation is referenced

to the appropriate paragraph and page number.

Additional recommendations which pertain to

specific type units are presented in Volume II,-

Annex M. Wnere appropriate, recommendations

of this study are correlated with those of the

1067 MACOV study in Annex D to this report.
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Crew-erveo
Night Violork ')h;pryatIinn, eOre C°tIhf 1Per{ re

11VT 4 9 (7) P

Onv~lr.' Tror 1, I (3I)

Tanik Cr wpt.nv : I (0)

l'_IvISIT1. (p valrv :' ~ro (, 117 (0) 1) (19)

IMT 4 1 II

Cnvod ry Troop (3) 10 34 (n) 1 (3)

Troop Pq I, (0) 1 (o)

(nvAlry P1itoo (1) 6 10 (n) I U)

"annk P attalinn 4, I1 n (n) ,(h

ro, I ()) 7 (01 (')

reonw. rl tonn I () n ) "()

Mortsr Platon I (0) I (0) - (41

Tnnk Section I (n) 3 (01 0

nmrny H 2 (3) 1 (0) 1

Tank Cnompanv (3) 11 (2) 10 (o) I

Corpany liq 4 (0) I

Tank Platoon (3) 3 (0) 5 (0)

Mechnnized InfAntryj BataIMon 121 (62) 82 (69) 6 (1)

](11C 7 (8) 7 (15) 2 (5)

rorMptny ) 21 25 1

geout Platoon 10 ({) 10 0 (1)

wortftr Platoon 3 (0) h 0 (4)

elame Platoon 6 (n) 0 0

on y q2 (0) 1 (0) 1

Rifle Covany (1) 11 (18) (l (18) 1 (2)

Con-nany Ro 2 (0) I (3) 1

Veapons Platoon 2 (0) I (3) 0 (1)

Rifle Platoon (3) 9 (6) 4 0

IYM0 D Figuree in parentheses Indicate existina MTOF authorizations for

reasslv nigt vision devices.

I110(: Under current WMO-, Company D vu a service company rather than
a combat support company; therefore, no authorization etisted for the

meay *a reormafi zed.

F.IGURE IV-2 (U). Recomended BOI for Pusive Night Vision Devices.
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A','i2x A

M., Arnr oec av,'ry Aztult Vehicle

,'' .'ore. Cavalry !egiment

'C',' , rmcoreA ('cminaxi Vehicle (Australian)

,' Area of t.rerati ons

,!' rbush l'atrol

Armoreu :;ecovery Vehicle (Australian)

'rmore enicle Launched Bridge

autue *asrlage Assessment

ibasic Issue Items

SC Command and Control

CIF Central Issue Facility

J.,IF Combined Peconnaissance and Intelligence Platoon

C Combat Vehicle Crewmanr.

-eartment of Defense Ammunition Code

Field Army Support Command

Fire Direction Center

Forward Operating 'Base

FPtA Forward Support Area

F1bb Fire Cupror - Base

Fire Suprort Coordination Centur

7TUE Fire Caurort Element
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FWAFY Free World k'*iltary Atsstnn e Fort'e6

(JVN Covernmet~jit of Vi etri-.

1111C IHeal( aIK teli afrO Iwadj tart er s (Qojin t,-

H Ii.D feadqurters and IieaLVquarters Petachnaer.t

Hitr IHeadq:.Iarterso trid I.eadquarters Troo~p

I & I Intelligence and Irtordiction

!CAP Intelligen-e Civic Actioni Programr

KCS Kit Carson Scout

LC :,iison Officer

IP Listeniu~r Post

LTL Provincial Highway

LTR Light T7rack Recovery

YACOV Mechanized and Army Combat Operations in Vietnam, (Study)

INTI)CAP Medical Civic Action Program

MTAB Marginal Terrain Assault Bridge

Modification Table of Organization and Equipment

NCS Net Ccntrol Station

NIDP Night Defensive Position

opcO;;Attacted for Operational Control Only

PBO Property Book Officer

PP Pouular Force

PSID Patrol Seismic intrusion Detector

Q'L National hiphway

RAAC Royal Australian Armor Corps
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11FP Recorina i nance in Force

HF Vegional Forces

ROCAD Reoranization of Combat Armor Division

ROCID lieoranization of Combat Infantry Division

RON Remain Overnight

BPG Rocket Propelled Grenade

RRF Ready Reaction Force

SIIG Submachinegun

SP Strong Point

TAADS The Army Authorization Document System

TASTA The Administrative Support Theater Army

TC Tank Commander

TCPC Tank Crew Proficiency Course

VCI Viet Cong Infrastructure

VTR Vehicle Tank Recovery

DEFINITIONS

AIR DATA

Data announced to all aircraft in a given vicinity over un artillery
warning net (FM) to alert them as to the direction, location, target
grii and max ord (altitude) of indirect fire missions about to be fired.

AMUSH PATROL (AP)

In RVN implies dismounted static ambush.

ARMORED CAVALRY ASSAULT VEHICLE (ACAV)

An 1.1II3AI kPC equipped with an M113 armament subsystem.
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PMORED CUON',AID VETICLY; (ACV)

Australian nomenclature for the 4571kl command post vehicle.,

AM F ED RECOVFRY VFIICLF (AYVi

Australia, term for their tracked recovery vehicle mounted or a Centurion
tank chassis rougriy equaivalent to the M58 VTqi except that it vossesnes rin
lift capability.

ANTI-INTEUSICN DEVICE

Any Aevice employed to provide warning of enemy movement to a ground unit,
including trip-flares, noisemakers, and electronic sensors such as the
PSID, AN/GSS-9 and AN/PSP-l.

AREA OF OPLATION (AO)

An area assigned to a .VMAF unit to conduct operations during a specific
period of time in coordination with appropriate GVN agencies. An AO
normally was assigned for a specific operation or for a specified time,
however, some unit AOs became semi-permanent.

AR MAME NT SUBSYSTEM

Utilized by DA to identify an RVII modification for the M113AI APC, soma-
times referred to as subsystem A, consisting of hatch armor and ballistic
shield for the vehicle commander's caliber .50 machinegun and two elbow
pintle mounts with gun shields located on both sides of the crew compart-
ment in the rear of the !1113 for mounting two M60 machineguns. Also
identifies armament subsystem mortar, or subsystem B, consisting of just
the hatch armor and ballistic shield for the vehicle commander's caliber
.50 machinegun.

BASE AREA

A section of terrain which contains installations, defensive fortifications,
or other physical structures used by the enemy.

BASE CAIMP

The location which provides a semi-permanent station for tactical organ-
izations. Depending on its mi3sion, the organization may operate in, out
of, or totally away from its base camp. Base camps normally contain
all or a part of organization's service support elements.
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bLAi', F'::

A , rL', 'r ,'.)- and AO-gullon rubberized f"al,ri (. c ,I i ;r

i3.A, . :.

Usea when referrin: to helicopter support. Units were generi, ly :ii ....
a specitt'ic a'ount of blade time daily for commani ittAd cortro; ,t:.,I,,-.
Cuai :uiport.

A lo:al name f'ur 250- and 5Ue-gallon rubberized fabric collarsiK,. 1re ,.

BUSH, LASTEI?

A local term used to describe a type of covert satiuration patrollin,,
operation, generally conducted by a company but occas-ionaliy r ,'rz,
eoncentrntizni, on night ambushes.

CHECKERBOARD SWEEP

A local term applied to a specific technique employed on comlined mnorjted,
dismounted reconnaissance operations. It consisted of dividing, a fixed
area into blocks into one of which a dismounted element is inserted while
mounted elements operate around the periphery to completely saturate the
area and deny enemy escape.

CIVIC ACTION

A local term used to describe a combination of MEDCAPs, ICAPs, and other
civil affairs activities.

CIVILIAN IRREGULAR DM'ENSE GROUP (CIDG)

A paramilitary force locally recruited, clothed, fed, armed, trained, and
led by ARVN special forces personnel and advised by US special forces
personnel.

CLOSE AIR SUPPORT

Air action against hostile targets that are in close proximity to friendly
forces tnd which require detailed integration of each air mission with the
fire and movement of those forces.
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CO iB i~iM R!.:CONtJA I;ANCE AND IT FTEI1,CEJNCE 'I'ooi; (CF !P)

A locali forimed in most 25th Infantry Division units to work
in clone coordination with local nuthoritles in VCI operations and to
gather intellipence.

CONTACT TEAN

A small element provided to the maneuver unit by the direct surport min-
tenance unit to ansist with maintenance and to exnedite sunpo rt level

funct ions.

CONVOY ESCORT

The name applied to the mission of providing security for a convoy,
accomplished by mixing the escort elements in the convoy or by outpostinp
the route.

CORDON ANID S3FAdCH

A military operation in which an area is sealed and then another force
(or part of the sealing force) searches the sealed area. It normally
implies an operation around a village or hamlet.

DUSTER

Local name for the M4i2 twin 4Omm self-propelled anti-aircraft gun used
in RVN for direct fire support of ground units.

FIRE SUPPORT BASE (FSB)

A semi-fixed artillery base established to increase indirect fire coverage

of an area and provide security for the firing unit.

FITTERS' VEHICL

Australian term for modified maintenance MlI3AI with a lift boom/crane
mounted on the left side of the vehicle.

FORWARD OPERATING BASE (FOB)

A combined CP and logistical base established in the field by a maneuver
battalion/squadron.

FORWARD SUPPORT AREA (FSA)

A fixed or semi-fixed area utilized as a forward logistical base as
differentiated from a more permanent base camp.
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I. uqjd' Dy M001 '11 zel ri A rF1mor U1is t' w.4.et; tjbusfl''1 or .-ur rf'
1: 'L1tit' ~11 tF jo ovitlfp in enlun. Thr armorc' c-, Ji ~r

. C-T:.ie 1%. to !.ho (A'~ of .11 roor~! l l nlich it .iknr,e-r it! t-, i t

' r PUT opT]I a rro he I I copter

AN ret. (';1PDQ"T!Or, 1&

®rc iv hs ino'e PrLO ic t with t.Yv a,17 of [tlierr~r ontel J-renc-
tl sr popu iiti:-,rP tl.y gaininj, their trust, support, sir'( conflijer,.

EtA K!!TY:N' TTII CArTT 1 [4:'.'CE

Y'ans'-;e night viaion dcvices which a:-ulify ambient ni~,ht light to al~c':
Thual obnervation andj aimell fire of wear'onr. "'he term Includes the

ltarliCght V'copc, Crew rerved Weapon Nipht Vision Sight, and the Night
u.cicr%-0.1on lievice, 1!edllim Range.

The tcrnr lised to dr'ncribe roinbined operations in which both the chain of'
cruind n trp unilts were~ integrated; when the tilAtoon leader was from
a 1.1' unit, thc nintjon nergeant was from an ARVN or RF unit, nnd the
VtatoonR were Intermnp.1ed with individuals from both forces.

A terfiriiry ,!ompiani p-it vstabliahed for a brief operation or for a ('Y'
JL' ~aemetri'rm'illy Irluder~ only those perconnel and ejuiynont necessr'.

t,, cortr;1 the Iffrfoiitc operation.

A-7'



JUi GLL l IU U

'Tihe technique of utiiizir.: an urmored vehicle to cut trails through the
Jwuatle or other heavy vegetation.
• -r, - i0S '

.,. CARio: scoU (iws)

The nn .e given to ex-VC/VA soldiers employed by US units as scouts.

LAAOIER

A formation and/or location used for night security by armored units, in
which the elements form a circle with all weapons f'acing out, used inter-
changeably with NDP or RON by some units, implies an overnight position
only.

LIGUT AIl DE'PACIi.ENT (LAD)

Self-contained element attached to each Australian Army squadron or reginent
to 1-rovidC repair and recovery of equipment.

LIG1iT TFLCK PL COVI:RY (LTN)

Local term used to describe the 4576 recovery vehicle, as opposed to
the 1488 VTfl.

:.ICAL CIVIC ACTION POGRa.; , (;DcAP)

The program for providing medical support to a civic action program or
mission. In general, HEDCAP is a part of all civic action programs. It
may be continuing, as in the case of a unit with a continuing civic action
mission, or it may be temporary, as in the case of a unit on an operation
with a civic action component.

NIGhT DEISIVE POSITION (ND?)

A location to which a company/troop or platoon returns nightly to laager
tor periods in excess of one night.

NO-VIME ZONE

An area in which the employment of all specified-type fires must be
ce1ard by the appropriate agency.

.13K IJGMT

Nr-afrared, can be used to complement ambient night vision devices.
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POL IT' iCAL LEAhA.',C

Clearunce for fire support granted by GVE officials btsed on locatlon u"
population, economic effects, and other considerations.

I'OPULAN I"UHCIS (FF)

Local Vietnamese forces with a primary mission of protecting hamlets Una
villages. Theliy normally remain in the hmlet or village from which
recruited. They are lightly armed and not authorized crew-served weopo0r.u
tiiough some have acquired machineguns and 60mm mortars. They are full-
tiri, units normally under the command of the district, village, or ha.-,et
chief.

RLADY WEACTION FOIBCE (RF)

A force whose mission is to be prepared to react rapidly to an enemy
attack or to attack an enemy force located by a finding force.

RECONAISSANCE IN FOPCE (RIF)

A very broadly used term to describe a combination of mounted and/or
dismounted sweeps aimed at finding the enemy. Variances in connotation
make the term imprecise.

REGIOI.A. FORCES (RF)

Vietnamese forces recruited within. a province and who normally remain
within their province. They are full-time units equipped similarly to
the ARVN and are under control of the province chief. They are often
attached to a district for specific missions.

ROAD CLLARI14G

A mission to clear a road of enemy activity, to include mines and ambushes.

ROAD SWEEP

A method of road clearing using dismounted personnel with mine detectors
and probes to sweep the roadway for mines.

R. AIN OVERNIGHT (RON)

A formation and/or location used for night security by armored units in
which the elements form a circle with all weapons facing out, used inter-
changably with NDP or laager by some units, implies an overnight position
only.
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iiWLE 'F LNMAGUU!L":,

A directivye or regulat~ ou whik-Ih provideaspaecific ruiec. for the Conduct
of the air and surface !hattlt'3 withli, hVN whirr. are apl-licahbe to 1J3IP74A A'i
and !.VNAF. (Srecifically - YAJ:V Lir 525-13. ,uloordinate units Issue

instructions as ruahm

C'Vlry ttrooj tec,(.ique of rvurrur.~ii~g tro-u conreit~iu t h tank.,
s:ouit, mQ.,;t~ir, and in1funtry 1'iatoons.

-crutionz; to deny i stailatio.;s or specific area3 to ne i~oe.my. 1 ri s
~sUden , but iS rnot limite,; to the fo low ir.t; : ccr.vc~y c 3cort,. roaa c ei .

out-osti mg of roads, and securing of fixed or se.i-fixc'l instullatitr-s.
Varian~ces ii. coiinotation maki~e tL~e term. in~reci sc.

2PE"IFELD ThCiKL ZcX11N

An area desiGnated for a specific period of time -Ly TP' i~:AF ir wiic:l
there are no friendly forces or 1populuce and ir, which targets may be
attac-ked on the iritio'tive of K2/FtWMAF/PVINAF coninanders.

S-IRONG PoC'e (SP)

Generally connotes a jour.ted aj-LtUSh, but in some units also means a platoon
!-)P.

'JA:c!,AL CLDAACL:

Clearance for suplortinC; fires gran~ted bty tihe groundl tactical. commnander.

RUN

The technique of using an armored vehicle, norrmally a tank, to clear a
road of mines by detonation under the vehicle. Dnploycd when speed in
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ANNEX 13

OWUANIZATIONAL AND EQUIPMET VODIFICATIONTU

1. (U) INTRODICTION

a. General

This section documents significant organizational and equlnment
modifications from the TOE, found in armor-equipped units in RVN. This
documentation is designed to serve as an introduction to conditions that
existed in the field at the time of the evaluation. There were two broad
categories of modifications: first, those approved by Df4 and incorporated
as MTOE changes to the G-series TOEs; and second, those locally iMrnlemnntec
modifications made without DA authorization.

b. Contents

This section is composed of five paragraphs. Paragranh I is an
introduction. Paragraph 2 discusses the DA-approved, MTOE-impleriented,
organizational and equipment changes and assesses the effect of each change
on the unit combat capability. Paragraph 3 documents and nresents the
rationale for locally implemented changes in organization and eauinment
common to two or more different type armored units. Both Parar.rarhs P and
3 contain charts which summarize the changes that are discussed or docu-
mented. Paragraph 4 documents and presents the rationale for significant
locally implemented changes made in a single type unit or in a sinrle orpan-
ization. Finally, Paragraph 5 documents the major items of unauthorized
excess equipment on hand, its use, and the rationale for its acnuisition.

2. (C) SIGNIFICANT DA-APPROVED CHWNGES FROM G-SERIES TOEs TO !TOEs

a. General

The G-series TOEs of all mechanized and armored units in RVN were
modified by MTOE. Many of the MTOE chianges were based upon recommenda-
tions made in the MACOV study. Initially, the organization changes are
discussed, followed by the equipment changes. The changes are summarized
in Figure B-i. This figure indicates the change, the type unit to which
the change applies, the sub-paragraph in which the change is discussed,
and the effect of the change on unit combat capability. The o.etermination
of effect was based upon comments from the field and an ACTIV assessment.
Four categories of change effect are used in the figure: (1) None,

(2) Variable, (3) Enhanced, and (4) Degraded.: "None" indicates that the
chanie was superfluous and was not needed for its intended function.
"Variable" indicates that, with some units, the change enhanced combat
capability; in others it had no effect; and, in still others, it served to

B-i
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degrade unit combat capability. "Enhanced" indicates total agreement as
to the Y ositive effect of the change. Finally, "Degraded" indicates total
agreeMent that the change had an adverse effect on unit combat capabilities
in the RV environment.

b. DA-Approved Organizational Changes from (;-'eries TOEs to MTOEs.

(i) Deletion of Air Defn:ie Section

The battalion/squadron Redeyc missilc-cquipped air defense
section was deleted by MTOE. The absence of any enemy air threat in RVN
made this section unnecessary. This change had no effect on unit combat
capability.

(2) Formation of a Service Company

The HHC of the tank and mechanized infantry battalions was
split by the MTOE into two companies: a headquarters/combat support com-
nany and a service company. This change was based upon recommendations
made in the MACOV study. While the newly formed service company did faci]-
itate battalion logistical activities, its formation created some unneces-
sary overlap of functions and separated the service support elements from
the unit staff. Overall, the change was Judged to be beneficial.

(3) Formation of Maintenance Section for the Service Con any

As part of the reorganization outlined in paragraph (2) above,
the MTOE provided a company maintenance section to the service company of
the tank battalion. This section enhanced maintenance operations and can-
abilities. (Despite the parallel reorganization in the mechanized infantry
battalion, no maintenance section was provided for the service company.)

(4) Addition of Maintenance Persoinel to HHC

As part of the reorganizatton outlined in paragraph (2) above,
the reorganized HHC of the mechanized infantry battalion was provided a
12-man maintenance section in the company headquarters. This section was
added to compensate for the loss of the battalion maintenance platoon
(trqnsferred to the service company) which, under the TOE organization,
ha nrovided maintenance support for HHC vehicles. This change enhanced
le mechanized infantry battalion maintenance capabilities. (Under the
.. -Lnd WTOE, the tank battalion has always been authorized a maintenance
section in HIC.)

(5) Deletion of Materiel Readiness NCO and Maintenance Data

The MTOE deleted the authorized materiel readiness NCO in
battalion/squadron headquarters and the E5 maintenance data specialist
In eah compam/troop. These deletions degraded unit maintenance and
loostical capabilities.

B'-6
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()Addition of -.Meolani zed F" tinp Pla~toon P"If.eti n

The ,.fro}F authoriz,,d the rnechanized infantry hattri lln ri n
divisional cavalry squadron a flafn,- pbatoon onsitiny of an officer,
FM, 1 %1151 i/4-ton truck, It '1l32Al mechanized 1'lamethrowers, and 2 XMi5FI
track-mounted flame service linits. The, re;i mntal caval]ry suadrorn was
authorized a flame section consistin , of 13 EM, 3, !.]33?Als, and 5 )Yh2 1s.
There is no known reason for the diff'erence in ortrunization of flame e-
ments. The platoon/section definitely enhanced unit combat earfiti-:
however, in many cases it was not fully utili,ed du, tc unavailability
of XMhSE1 track-mounted flame service units caused by shortage or eeui-
ment failure.

(7) Reduction in Size of Ground Surveillance a~l-r !eFct~io,

The Rround surv.eillance radar section in the tanK and 7eh.-
anized infantry battalion was reduced in the MTOE from six to t:wr rarir
teams. In the divisional cavalry squadron, the eiht TOE rarlr- teams (.wr
in each ground troop including HTIT) were reorganized as a six-r-iffar-te;tm
squadron, ground surveillance section in HHT. This reduction and reorgan-
ization had a varied effect on unit target acnunqition rnnalhilii-s, a
discussed in Volume II of this report.

(8) Deletion of Howitzer Battery ,ecurity '-etion

The 10-man security section in the howitzer battery, of t. -

regimental cavalry squadron was deleted. This section wan intended by
TOE to secure nuclear weapons, a requirement that did not exist in PV,1.
Based on this, the deletion had no effect on unit capability. The section,
however, could still be advantageously utilized for local battery security.

(9) Deletion of Battalion Antitank Platoon

The antitank platoon of the mechanized infantry battalion
was deleted by the MTOE. With the absertce of enemy armor in RVN, there
was no requirement for the platoon. This deletion had no effect on unit
capability.

(10) Deletion of the Antitank Section, Mechanized Rifle Comrany

The antitank section of the rifle comnany in the mechanized
q ntry battalion was deleted by the MTOE. The rationale for this chanre

!s the absence of enemy armor in RVN. The loss of the two 106mm recoil-
less rifles degraded rifle company combat capability in some battalion
AOs, where the weapon was required for limited HE direct fire and anti-
personnel uses. In other AOs, the weapons were not needed.

* (11) Addition of S5 to Unit Staff

The MTOE added an S5 officer to the battalion/squadron unit

B-7
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6 ataf's. This addition was invaluable to most mechanized and armored untr,t
.o-erating in HVN as discussed in Volume II.

c. DA-Approved Equipment Chanes from G-Series TOEs to MTOFs

'I) PN-lacement of M114 Command and Reconnaissanco: Vehicle-- with
.M113AI APC/ACAVs

All TOE-authorized Mllhn were replaced by Mll3Als. The M114,
when tested in RVN, did not have the required cross-country mobility and
was coiisistently out-performed by the M113. This substitution greatly
enhanced the combat capability of all Armored and mechanized units in RV.N.

(2) Addition of Armament Subsystems to M113 Family Vehicles

The KTOEs added the Armament Subsystem "A" (one caliber .50
, machinegun ballistic shield, cupola armor, two M60 machinegun ballistic

shields and pedestals) ar- one or two M60 machineguns with mounts, to each
MII3Al ve.icle, except ambulances. The MTOE also added the armament sub-
s:stem "B" (rine caliber .50 machinegun ballistic shield and cupola armor)
to each M1'iA! and M125AI mortar carrier. These Arma-!.nt Subsystems grcat-
1I enhanced '.he capabilities -f the vehicles.

:A! (3) Replacement of M14 Rifles with M16 Rifles

Al Mit. rifles were replaced with M16 rifles by the ..TOE.
Thi3 substitution enhr.nced unic combat capabilities.

(4) Replacement of M49A3 Tanks and MlLAI APC/ACAVs by !45Dl AR/kAVs
i r Most Cavalry Platoon Tank Sections.

Three divisional cavalry squadro.is had been equipped with
--51 AR/AAVs which replaced M48A3 tanks on a one-for-one basis. The regi-
;ntal cavalry squadrons, which had deployed to RVN without tanks, received
-. A/AAVs on the basis of three per cavalry platoon, replacing one scout
.cuad of two Mll3Als. The M551 AR/AAV enhanced the combat capability cf

ther-se units.

(5) Replacement of 5-Ton Cargo Trucks (M54) by Tracked Cargo
re (Mb'5 ) in Battaion/Squadron Suport Platoons

The M TOEB deleted varying quantities of M54s from the bat-•.0-.on/squadron support platoons and replaced them with m5483. Because of

" .r erous Inconsistencies and discrepancies in the detailed and suvoary
, uth-rization documents, the basis of exchange shown in Figure B-2 is
only an apuroximation. The substitutions of the M548 for the M54 enhanced
unit. . field resupply capabilities.

CONFIDENTIAL
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Battalian 10

FIGURE B-2 (U). ,xrD.cemnt of M5 h Cargo Trucks
With 14511d Tracked Cargo Carrier
M Unit Support Platoons.

(6) Replacement of AN/PPS-4 and ANiTPS-33 Radars With A'N/PPP-5
Radars

The tFOE substituted AN/PPS-5 radar sets for all AN/PP!"-4
and AN/TPS-33 radars. When the radar was properly employed and maintained

this substitution generally improved unit ground surveillance radar

capability.

(7) Renlacement of "1.2-inch .. rtars With 81mm Mortars in Cavarv
Platoons

In each cavalry platon, the MTOE replaced the 4.2-inch mortar

mounted on a M106A1 mortar carrier with an 8 1mm mortar mounted on a Ml25Ai

mortar carrier. This substitution was made to gain the minimirn-ran.e
advantages of the 8lmm mortar. The change enhanced the combat capability
o' cavalry platoons in the RVN environmtnnt.

(8) Adjustments in B'ulk P0L Ha.ldnEuipment

Evolved POL resupply methods, -which were recognized in the
MACOV study, resulted in MTO i in POL handling equipment
authorized for each battalion/squadron. (Cenerally, the changes decreased

the ,iuantity of tank and nump units while adding 500-gallon collapsible

drms. While these adjustments improved -0L aerial delivery capability,

they have seriously degraded the ground delivery capability.

(9) Addition of 141348 to .ac!. 7-t..a,ion,/Suadron Maintenance Platoon

The MTOE added one M5h8 tracked cargo carrier to each

battalion/squadron maintenance ,nlatoon to carry welding equipment. This

provided a desirable cross-country capability and enhanced unit field
maintenance.

CONFIDENTIAL
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C10) Addition of' MI AI WMedical vaciation ,

The VTOE increat ied the authorization for M113A! ambulances
in the evacuation section of the tank and me'hanized infantry battalion
medical platoons from two to three. lhe third wmulance was added
in order to provide one tratcked evacuation vehicle to cam ccmbat
maneuver company, This ch-nwe, which enhanced the nel.ical Tiatoon's
ground evacuation capability, was not marie in t, cavalry sq-uadirons.

(11) Addition of M113AI APC/ACAVs to the Howitzer Batter-j
Begimental CavalrySquadron

The %.10,E added four ,M113AI APC/ACAVs to the howitzer battery
in the regimental cavalry squadron. "his provided three forward observer
teams and the battery detail (survey party) with mobility equal to that
of the squadron. This change enhanced the operational capability of the
howitzer battery.

(12) Replacement of Regimental HUT Scout l/h-ton Tracks W,-ith
1 3AI APC/ACAVs

The I ITE replaced the four M151 1/h-ton triicks authorized
the regimental HhW scout section with four M.'3Al APC/ACAVs. This change
provided the scout section with increased self-rrotection, firepower,
and mobility capabilities, and enhanced the section's effectiveness.

(13) enlacement or the Air Control Team 3VL-ton Trurik ' ith an
MII3AI APC!ACAV

The MTOE replaced the regimental cavalry squadron air control
team (ACT) 3/h-ton truck with an Mll3A! APC/ACAV. This substitution was
made to provide the ACT with mobility equal to squadron maneuver elements.
"his was unnecesary, as the ACT was not used for its intended TOE function.
-7 discussed in Paragraph 3b(3)(e) be3ow.

(1h) Addition of 1-578 LTR to the Howitzer Battery Regimental
Cavalry Squadron

The hMTOE provided the howitzer battery of the regimental
ce'*alry squadron with one M578. The G-series TOE did not nrovide the
C.ttery with any recovery or lift capability. This addition enhanced
the battery maintenance and resupply capability.

(15) Replacement of M57B LTs With M38 PPs, Divisicnal Cavalry
Squadron

The MTOE replaced the five M578s authorized the squadron in
the G-series TOE with five MP-11s. This change was correctly implemented,
because, on deployment to F ';, all squadrons weie equired with Mh8A3

B-1O
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(i6) !i eti on or .r. ecoI li's iflp "rfm thle Wep -or.: :.
t". Rifle P1lFtoon

'!'he MT.I~ t' i o t i :i of o:!# i f t t,, r tw - -I!:-authorlzi "-:

recoilless rifles f- , the w eor.ns s.qund of on', r- fle rThttv.r, hPu- n-:
effect on unlt combnt CL1Sdt , The ')mr, t. ' .. or lv Ici te - :.,-
RVN.

(17) Addition of ,i-Y i rta". Fla, ethrowers

The MTOE added one M9-7 rnrtahI1 flamethrover to eac -. of

the nine rifle i)lrtoons in the mechanized inrnntrv battalion. T. "
throwers were rarely, if ever, employed by the majority of the ,!m .,
infantry .inits in RVN. The change had no effect on unit cohat ,'r- x:"<

of mechanized infantry units.

13) Addition of ANi/TVS-2/!A Crew Cerved 4~npons Cirht.s

The ,MTOE added t'O AV/TVS-?2/?A crew-served uearnons icY
the mechanized infantry battalion. This addition orh anc-d unit ni."
fighting capability.

(10) Addition of PPliO4o Rectifiers

The ,ITOE added two PP. !',)G rectifiers to the t. "  ,;[
in order to provide the means of converting electricity from, AT r '_'

to operate radios and other equirment used in fixed instalst-ci.
rectifiers decreased the need for er4.loying vehicle power and enhar. -

cs rabiliti es.

d. Significant DA-A ,reved E-uip-met_ Modifications for PV'-

(1) Adition of Be!!y Armor Kits to 1!1lli-F.mil; _

The addition of the belly armor kit to most ,3-fai'v
vehicles has significantly decreased squad and crew casualties from
i-Iventional-sized antitank/antivehicular mines. This modification huas
-sen enthusiastically endorsed by all commanders.

(2) Modifications to the M551 AR/AAV for RV' Emrlo-nent

Numerous official modifications were made to the M551
for FVN emnloyment. Some of the more significant chan.es were the
addition of belly and track-well armor for protection arainst mines;
addition of a turret bustle rack for external stowape; addition of
front, side, and rear ballistic shields for the vehicle commanoer:
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h~~i low-r'r ft ' sytl fo ctak~, 1-IuiL. it hii, coat

A- -)ve ,. 1 .

abvevery ar, orei unit in iVJ lotlyMadU Chang;es to their oriari zttlr.t
ir., equijmit. These changes -were -caxriej out w itiooui. [A fqjro'a. Gen.-
erall , they were in~ reaction to paiticular NV cori',itilons . In this!
i~irartpt, the organizaticiai chianges are documented initially, followei
i 'y the equipmenit choziges. 0inly those crianges com;:orn to two or imore types
'If uniits are addresse-d. "'ne documentation~ cuntajrnz the ratioralfh for the
chiange. All documented ch.ange5 are susrmarized 11, J-i~ure [-t. Tis
figure Indicates the ch',age, the tylke of unit to whijch th-e cn.hance ajp] es,

and the subparagraph in which the change is discussed. Sigificant organ-
izai. iodificaticns peculiac to one tyile of unit or a single org-rrita-

icrn are dliscussed in Paragraph Z4 beiow.

b. Crganizational Changes

(a) Clererai

hefvllowing organ~ization~al eieanents wi'th-in armored
-'units ass-imed expani-eu- ozerua r al req-ilremernts t;o yerfor. more effective-

r. i the RVIN ernvircrxnent. Th ese orGanizational elements had to be
i.gmented from other organic or exzess resources

(b) Hiead ouart ers Dispersian

Alm-,ost all hattalion'squadro.- -"it~nts were required
to operate at least two base locations: a fcrward opcrational base and a
reuir l~:~clor support base. in addition, mary units were required to
G-,. - ,cner logistical and operational activities to fulfill particular

needs. To satisfy threse r.Lltiple requirements, units fragmented
1~tstaff sections and service support elements. In many units this

'eated organizational problems. Combat elements were comnionly required
i.(' augmert multiple locations w.ith perscnnel and equipment as well as to
provide for their secuxrity.

b-12
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(c) Battalion/Suadron YSCC

'rThe stringent requirements for c]ioe coorilr,.t &-,

control of' all fire suyvpuprt increased the (autlek of tne artilUvry ii Ch

team. In effect, each battalirn oper.Lted an r.Y to cootr, . ctll. r
all indirect fires aiu, it; some cases, tb.e irect fires ir tcir AC.
The artillery LO became the centrl figure in the unit for this
operational requirement. lie also assumed staff 3alrvislcn for ti.(- (r.ort'r
platoon in the tank and mechanized infantry battalio:,s.

(d) S5 Section

The S5 officer, who was authorized by tlie MrOl'., assur.cl
an increasingly important role, In nearly all units, personnel anu equi,-
ment had been taken from other assets to form an operational :," secticn.
Although the actual size and functions of the section varieu consiuerauly
from one unit to the next, most commanders used the S5 to complenent
combat operations. In addition to conventional psychological warfare
and civic action responsibilities, the S5 section performed liaison aria
a variety of intelligence-gathering activities with local 7Vil authorities.

(2) Variations in Organizational Usage

(a) General

Certain organizational elements with armorea units were
used in a manner other than that intended by doctrine. This discussion
describes the modified uses of these organizational elements.

(b) Medical Platoon

1. The reliance by all units on air evacuation of
casualties minimized the usage of the tvacuation section of the medical
platoon in its intended role. Most troops/companies had attached to

them the tracked ambulance and company aidmen provided by MTOE. TIhe
amouiance had become a field aid station for patients who did not require
evacuation and, on occasion, was used to evacuate casualties from contac
areas to safe LZs for air evacuation. In many units, the 14113A1

-, dlances performed numerous other roles, such as an extra personnel
.:-rrier, logistical vehicle, sperial equipment carrier, and also assisted
in NDP perimeter defense.

2. The battalion surgeon rarely operated a clesrizg
station for battle casualties. Aerial evacuation bypassed thm! battalion,
taking casualties direct to field hospitals. More often, the surgeon
and remainder of the medical platoon established aid stations at multiple

B-17
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baue locations and assisted the 55 with medical civic action projects
(McAFS).

(c) Economy of Force Units

With all the organic combat elements of the squadron/

battalion committed to scuttcred reconnaissance and security operations,

the commander retained little tactical flexibility with which to influence

the action. This increased the reliance on organic combat support

elements to perform economy-of-force missions. Many units formed small

econoy-of-force formations from headquarters assets. These included

comand, radar, ACT, and, on occasion, medical M1l3A1 APC/ACAVs. Usually

these elements were employed for CP security, convoy escort, and small

mounted sweeps, either indeir.ndently or in conjunction with other battalion

elements.

(d) Infantry Squad. Armored Cavalry Platoon

Two factors caused the infantry squad of the armored

cavalry platoon to lose its identity in most units. First, there was

insufficient room for 11 US soldiers to ride on top of an M13A1 APC/ACAV

when the armament subsystem was mounted, and personnel did not ride inside

the vehicle. Cavalry units perferred to retain the armament subsystem

in its entirety, as compared to the mechanized infantry units, which

often did not mount all components of the kit. Therefore, infantrymen in

the armored cavalry platoons were distributed among other platoon vehicles.

Second, since the platoon was rarely up to strength, infantrymen were used

to fill personnel shortages in other platoon sections. In spite of the

universal loss of squad integrity, some platoons retained the squad's
capabilities. In thes, units, whenever dismounted personnel were required,

the squad reassembled and assumed its traditional function. Almost with-

nut exception, the infantry squad carrier was used as an additional scout

vehicle.

(e) Mh8A3/M551 Crew Organization

1. Many factors contributed to variations in traditional

crew organization and functions in RVN. Intense tropical heat, heavy

'ietation, and the constant threat of mines and RPGe eaused the crew to
ve out of the turret onto the turret top. This shift caused a consequen-

t.al change in the duties of each crewman.

2. The most significant change was the decreased role

of the gunner. With the exception of one unit, the gunner did not ride

in the gunner's seat, nor did he have primary responsibility for firing
the main gun and coaxial machinegun. Instead, the gunner assumed the
loader's duties or rode in the bustle rack armed with an M79 grenade
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launcher or 1its rifle irv,. a Icur su , u rt-rnge i' meters

or less) reconnaissance by fire,

.ne .' cowmr aider, lor ali practical puriobes,
assumed the duties of tLe iuf ieoc.. -ee -.. e of tnt nornal ac.rt range of

engagement and lacy of poitt i t-, fan gun, loaded with canister
acm'nuition, utis generally enpiAoyed i:, t:te I -shot" M1&ne:r with t .'

override. T'ie coaxial wa'i IiL-gh L , v 'irt' d in tru s,,.m rr.a.:er , r Cy ig

on tri-ezrs for adJustmeht into e targeL area. ".l Ll.e tank , the
coiander' s caliber .50 rwatinegar -as aiiverseiJy ren.oved from within the
cupola and mounted on top of it. (see Ainex 0). un both the tanx anu the
4heridan, a majority of crews iri RVN employe. the caliber .50 macninegun
more than any other vehicle--mouLed weapoi.. This preference was due to

Lts lethality and Iungle-peietratinj capabiiity, and the fear it instilled
+" the VC/INVA.

4. 4ort units provided the loader wit:, some type of

external machinegun. The addition of this weapon modified the loauer's
normal duties. he became responsible for the left flank/rear security
and reconnaissance by fire into these sectors.

5. The drive.'s duties remained relatively anchianged.
However, in jungle he could often see more from his pcsiLion below the
dense vegetation than could the remainder of the crew on top of the
turret. lie often detected spider holes, bunkers, and cleareu firing lanes
before any other members of the crew. He was able to alert the tanA co-
zander and engage the target with an MI6 -ifle, which was rcutine.j-
carried in the driver's comlartment.

6. !4any vehicles were operated with only three-ran
crews, because of personnel shortages due to rear area security require-
ronts or other reasons. One tank battalion, however, did not operate a
"i- unless its full four-man crew was Uvailable.

(f) Scout Platoon

The battalion scout platoon was employed by all units
as an offensive combat element, rather than in its traditional, reconnais-
sance role. Mounted reconnaissance, as defined by doctrine, was rarely
conducted in RVi, as it was generally ineffective. Additionally, the
platoon, with its M13AI APC/ACAVs, had the additional firepower needed
to develop a situation and perform offensive missions. In many units,
tne scout platoon operated as two separate maneuver sections, which
provided the commander additional flexibility. The differences between

scout platoon operations in tank battalions and in mechanized infantry
battalions are discussed in Volume II, Annexes J and K.
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(g) PLL Mwn~gement.

Organizati~j for mariagement of' basic loads of repair
paxts varied considerably throughout Vietnam. Ir. some units comipany /troop-
sized elements maintained their own IL. as pres,_rihed by doctrine. In
caises w.here there w&a- not fveiut'ht fkr3 detfli ed !WD1flitori11W bV tne btitttalio
mainteiiance technician, the~ I'LLs wer-e izenerally pcorly orgar~izea and
improperly maintained, In other battetlions I'Lls were maintained on
separate registers for each compar.y'troop-s ized elemen~t, but storage of
parts and location of records were conso-lidated under the battalion mainte-
nance platoon. Cummanders w~hose FLTIs were adiinisterea in trnis manner
stated that this enabled them to maintain the flexibility desired with
separate PLLs. but still enebled them to t&1ke advantage of the experience
of the battalion mainttenanoe supervisors to overcome shortages of trained±
supply personnel. In. other battalions, PLLs were consolidated within one
docwm'ent register in~ the battalion maintenance platoon. The platoon was
riormally supplemented with aeveral additional personnel to administer the
!'L.L. Commanders in these uaite; generally felt that, because of shortages
in qualified sunpply personnel and the lack of experience ir, junior officers
in supervising supply, this procedure was the only efficient way to main-
tain the PL;.. In all units, regardless of how the PLLs were administered,

* quantities uf high-demand repair parts were carried on combat vehicles and
on maintenance vehicles which accompanied the combat elements. These
ptirts were generally not recorded on, PLL status cards.

(3) Unused Orgaizational Elements

(a) General1

Certain organizational elements within the armored units
were either under-utilized or not utilized in their doctrinally intended
-.arcer. The authorized organi7ational elements and reasons for limited
..oe are discussed below.

(b) FO Sections, Heavy Mortar Platoons

The function normally perfo'c-_d by F0 sections of the
hertvv mortar platoons had been assumed by the artillery F0s attached to

tcompany. This was a logical outgrowth of the revised dutieg of the
Jiery liaiso officer at battalion. There was no longer an internal

at.talion mortar fire control system. Rather, it had changed into an
*nternal battalion artillery fire control system, operated by the LO,
-no obtained external and internal clearances for all fires. Mortar FO
team personnel and equipment were used elsewhere in the platoon and to
augment attached artillery elements.
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(c Air i0L)IVu1[h',i A'

The Unit I

runctions f'ad Ieer, t .; !..- '. . -.. M : U As
a result, the A2! . .in, I t ; ,
see ttons tc er;ila e ..- ! ,[ : . :t' . . ; ,.!

used in a wide varit " ,.

. 'a 1 , r e n t :"V h _ 0 a. ,:n3

(a) General

Certain items of az.F 1' wit;. ;"e rmored units were
commonly emrlo'ed in other thir, %ltf '" .W]r T'.cric.ci iocutions, as
indicated belbw and suamarize, in Pigure hi <r

'Mann'.- C nmF %vi t ,., s Y- D;l i e f I ,, e v :n --, . .- t a .e. a~
carrier attached fror the battalion/squaaron ton
vehicle possessed mobility equal to the M[lsA!, i' f tacljtted fie
resupply of bulk PCL, ) z.Y iticu, re ir -r . ;en,.rar carusc. r,
some units, the M545 arcomjaried the 1-aneuver &ce on taicti:aiI
operations. Commanders of these units ;,oneraliv cur iderea tte .
invaluable.

(c) Radar ',cvment

i. t'he em~r.yreni c .", . >i . >'': iff, 'red sjgrnif'j-art-,"

.rom conventional doctrine. radar Sots -'erL -e :.u, uses to suT[.ort a
unit's scheme of maneuver cr 4w Lup)ort a Pic;: .-- ¢ze ejenent 4n the
field. In many unit ACs. ralar could not be r -ffcti'velv, emrloved in the
field because of dense -,'otntizn cr .... n'....: " these cases,
radar equipment was either used in fixed surve,!fr,& cocations such as
lase camps, FSBs, ABVI/RF/PF outposts, or it .,- not e7m ]oyed at all. In
:se units radar sets were ccnsolidated at higher n.adcluarters for em-rloy-
r-,et under artillery control. in others. radar '. cm-.t was directec
j higher headquarters in accordance with area smrvejilance plans.

2. In many units there 'as a lnclk cf commrnand interest in
radar employment. Many radar sets were inoerativr -ind oerators were
untrained. There was little unit follow-up a,-tion to insure Trompt relfir
or to obtain required training for radar operat.ors. Ma'iiy of tne Froblems
with radar equipment resultea from qualitative irotlems with the equip-
ment, as discussed in Volume III, Annex 6.
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3. Commanlders in many units cnnhidered the AN/PPS-5
raJar too sensitive and fragile tc be transporteo by any grounri vehicle.
In one division, movement of radar was prohibited excelt by helicopter,
to minimize damaae. These factors gneraily ma e the ground surveillance
section vehicles available :'ur otrer uss.

4. The ANI'V'-L w,'i iueu t.- ian:, uri Lts in lieu of the
AN: PPS-5. Most commanders osidered Llhe A.N:'1VS-I an ir:ferior piece of
equipment with an extremely limited detec-tion cayputility.

5. User coif'idence in ra(dar detection calability ana
accuracy was generally low. Numerous false readings and failure to detect
knovn enemv movement greatly limited its value to maneuver elements and
dec.eased command confidence.

(d ) Communications clpei

1. F1M Radio CoUMUtnications

a. FM Radjo Nets

Unit dispersion and varying local requirements

changed both the number of radio nets required and number of stations
operating in the net at any given time. In many cases, this caused re-
location of radios from their normal locations and created the need for
additional radios to maintain effective communications. Typical net
configurations for each .,pe of unit at the time of the evaluation iE
s.cwr, in Volume Iii, Annex ?.

b. ehicuar-Mounted FM Radios

(i) in each unit, there was a general increase

i.q the number of radios mounted In trucked vehic es and a significant
aecrease in the number of radios mounted in wheeled vehicles. In
aZ1ition, many radios were ground-mounted in CFz, FS1s, and base camps.

(ii) in nearly all units, a small float of radio
_'ver-transmitters was maintained by the communications platoon to
ide immediate replacement for inoperable radios in the CP complex.

,..erally, float redios had been taken from unused or underused command
nil staff l/ 4 -ton vehicles. Several units had acquired significant

quantities of unauthorized excess radios and accessory communications
e iu i lment.

(iii) The acquired float, regardless of type of
unit, developed into a definite pattern, which in some units was extended
down to the company/troop level. Most units had obtained additional
AN/VRC-46, AN/VRC-47, and AN/PIC-25/77 radics, while several were .
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AN/VRC-53 and AN/ PC-125 rados. Wnerevsr <,siVe, AN/V'C-4(s were out-
stituted for AW/V C-' Is hcause -if an 1nc reae- In range and reliability.
Nearly &11 command vehl]es had adol 'oaria raiios mounted to provide
comandeld with more resronsive command and ronlrc-l communie.nions.
The typical relocetilin of ra, io by tvyle .f ur-1 is klso shown in Annex i.

The estimated excess commUnications eq.imP-nt cn h nd in each unit is
depicted in Appendix 2 to Annex C.

C. Portable FM 1hadios

(i) Extensive dismounted and night operations,
coupled with the reliance placed on the TSEC/KY-38 secure voice device,
greatly increased unit usage of PN/PRC-25/77 radios.

(ii) Units that had no organic helicopter assets
employed a minimum of two AN/PRC-25/77s with the commander when he was
flying in a command and control helicopter.

(Iii) Increased night ambush activities in all
type units created a great demand for portable radios. Tn some commands,
units were required to emrloy two of these radios with each ambush patrol.
Also, portable radios were considered preferable for use by vehicle crews
In mounted night ambushes because they eliminated the need of periodically
running vehicle engines, and thus disclosing the ambush location. The
authorized, general-rurposp AN/GRC-I?5 was rarelv used dismounted, because,
when removed from the vehicle, it deprived the crew of communications
required for fire control and FRF.

(iv) To satifv 5hese Increased requirements,
most units acquired unauthorized equiDment.

d. e-cure Voice Communications EqUiDment

(i) In all units there was considerable
confusion concernin& the correct authorization for secure voice communi-
cations equipment (TSEC/KY-38). As they became available, these items
were issued throv.gh brigade and division signal personnel. Standard BOIs
had not been developed for the theater or within divisions. Similiar
ty-pe battalions, within the same division, had different quantities of
these devices on hand.

(ii) Secure equipment was used exteni;-ely for
battalion/squadron command nets. It was considered essential for wme
down to the troop/company command level by all commanders except those in
the ACR. While most units considered their quantities on hand inadequate,
m ny maintained a small float for immediate replacement of inoperative sets
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in the TOC. Quantitative and interfuce problems are discussed in Volume I1,
Annex 0. The specifio uses of secure equipment in each type of unit and
expressed unit requirements are documented in Volume I.

2. AM 1iiI _X:IU, .Iui

L. With rre bxte]tiena, Aandard AM voice radio
nets were nut rtquired. for e:.a. e, the AN/C ,C-,5 air warning bread-
cast net was not used in aiy unit visit vd. Likewise, the traditional
AM air request and air coitroi nets were zot employeu, because USAF air-
borne forward air cozLr ei'rs tm.ployed '1M 4.Ap ment.

b. Appircxima~fiy 70 percent cf the units used their
AM equipment exclusively for radio-teletype communications with brigade
or division headquarters. }.cwever, vith tLne increased use of secure FM,
the requirement for radic-toiotytt ccrtasei. Annex P shows the AM, radio
nets entered by each type unit.

3. Wire Communications

a. Wire communications equipment was used primarily
in FSbs and base camps for administrative and base defense purposes. It
was rarely used for tactical communications, except within a howitzer
battery or mortar platoon. Seldom, if ever, was wire used for communica-
tions between battalion/squadron headquarters and subordinate elements
or between company/troop CfPs and platoons.

b. Wire reqo;ircnmonts ,ere similar for all types of

units. Switchboards were established in both the forward and rear
locations and used extensively to handle internal communications in the
FSB or base csrp. In many units, -he majority of administrative and
logistical traffic was handled by wire or signal support VHF.

c. The reliance on wire in fixed locations and its
nonuse for tactical communications decreased the requirement for motor
messenger/wireman personnel. In manyZ units, at least one, and often
two, wiremen were Used to augment the radio repair section of the cowr-
munications platoon.

(e) Sniper Equipment

Many units had organic personnel specially trained as

snipers and equipped with National Match-Grade Ml 7.62i= rifles,
telescopic sights, and passive night vision sights. Mechanized infantry
battalions were the only units authorized this equipment by MTOE. Other
types of units were authorized this equipment by local letter authorities.

The specific quantities maintained on hand in each unit varied considerably,
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depending upon the emphasis from higher headquarters. In nearly all units,
the training, maintenance, and manner of employment was either controlled
or closely monitored by the brigade or division headquarters. Snipers

proved extremely effective, particularly on night ambushes.

(2) Equipment Used for Purcaes Other Than Intended

(a) General

Certain items o equipment within the armored units

were commonly employed for purposes and functions other than those intended.

This modified usage commonly resulted in equipment modifications. Commonly

observed equipment modifications are shotn. in Annex 0.

(b) Combat Vehicle Roles

Modified roles aud methods of employment of the three

primary armored combat vehicles have evolved in RVN. These modifications
are discussed in Section I. Many of the local vehicle modifications
made to these vehicles resulted from user efforts to adapt the vehicle
better for accomplishing the evolved roles.

(c) Mil3Al APC/ACAV Modifications

1. Armament Chanhes

a. The autnorized armament for the M113AI consisted

of one caliber .50 machinegun mounted at the vehicle commander's position

and two side-mounted M60 machineguns. The Armament Subsystem "A"
authorized for RVN provides each machinegun with a ballistic shield. In

addition, the commander's cupola had additional hatch armor to provide

the commander all-around armor protection, Figure B-4.

b. Many local variations were made in the authorized

M13Al armament. These were based on crew preference and on providing
additional firepower for specific tasks. Many vehicles installed additional

Caliber .50 machineguns in place of M60 machineguns, while others had 7.62mm

miniguns or 1 0mm rapid-fire grenade launchers mounted in place of the

commander's caliber .50 machinegun, Figure B-5. Some vehicles had mcunted
106mm recoilless rifles in place of an M60 machinegun, while others had

as many as five crew-served weapons mounted on a wide variety of mounts.

The variety of weapons mixes on the Mll3Al APC/ACAV commonly observed

during the evaluation are shown in Annex 0.

2. Armor Modifications

a. Changes to the standard armor configurations were
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iFL3uH L,-4 (u). Mll3A1 Equipped with Armament Subsystem "mA".*i

FIqURF B-5 (Ui). M113A1 with Vehicle Comm~ander's Minigun and
Other Unauthorized Weapons.
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widespread, particularly in meih1nizeA inrantry units, Most frequently,
the rear M60 ilachinegun shielda aand mounts were removed to provide more A

rooi 'on top ot the Tehicle to carry the squd.

b. Med Ia 0 tri&ckd ambulances were not apthorited
an armament subsystem; however, in nearly all units they had been equipped
with a comeplete or r-rtial &r-aament 'b.,bystem. (,enernlly, In cavalry and
tank units the full &it ws., instled,. In m'ohaviized infantry units- only
the caliber .50 i'ihlni, u 'al] -it." ai-1 nd commander's cupola armor
were mounted. These u. ni' i.I vt.-r',o ,o-nidered necessary to provide
self-protection, to pertuiL the vebi, .#'t i re employed in a dual medical/ ;?
combat role, and.to give a!; tarrP"-", ,he' srune abpearance in order to
avoid target signature.

3. (ther Mo,.firnt, one

a. lirrly ijl units had modified the MII3AI to
enhance stowage and crew cortfort. These modifications included mounting
salvaged aircraft or vehicle rpats on top of the carrier and construction
of stowage racks and/or !-.(,\en on top o and inside of the vehicle. A1I
crews had removed the vehicle comra.nde'-'s seat and vertical support inside
the vehicle to make room ror udditlona . ixmnution, personal gekr,
sleeping gear and the 'nevi'Able noft-dir~nk vooler.

. Ma ,w xr nI had moved the radio control Intercom-
munication s3t to the top o' the li31Ai1 to facilitate net selection by the
vehicle commander. Near'ly a-.I conmand vehicles h-id additional radlos "
mounted for more responsive comunications.

. , :evr,'Pl uniti employed extended steering lateralF '"
for the driver. Ti o...cn lloved the driver to ride on top of
the carrier, and thu3 reduced his Vulnerability to mines.

(d) MhSA3,, I'45. Modifiat on.

i.

..w k, nad retained the authorized mix
of machineguns. The M? in-3 \letric caliber .50 machinegun mounted in
the cupola alzost univ3rsally was modified for manual firing and
repositioned on top of the cupola. All commanders considered the
internal cupola mounting unsatisfa:to- for RV employment. With the
caliber .50 machinegun mounted externally on either a pedestal or a
tripod velded to the top of the cupola, the commander could rapidly
fire the gun in any direction. The toD mount also provided for an
increased quantity of readily available awmunition at the gun, vhich
facilitated loading, troubleshooting, and allowed the veapon to be
fired at targets closer to the tank, Figure B-6. Most tanks also had a
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I*FiGLYFE R-6 (U). M2 Caliber .50 Machinegun Mounted
on Top of' !1&5A-- Tank Cupola.

ahneunM7coxl ahn'u mdieifo maulfrrmachinegun mounted near the loader'n hntch. This was either an M60

M5. ~Machingus

The M551, as modified for RVN employment, provided
the commander with a top-mounted caliber .50 machinegun, a ballistic
shield, side shields, and rear ball'stic armor. A few MS55s mounted
a second caliber .50 machinegun at the commander's position. As with

* the Mi48A3 tank, many M551 loaders also had a mounted msachinegun.

3. Stwgoiiain
As with the Mll3Als. many modifications were made

to acilitate stowage of adtol - iin, starlight scopes, mine
ds~ctoswater cans, personal gear, packaged POL, RPG screens ard

turret-floor azmunition boxes and welding additional brackets, boxes,

and racks externally on the turret, fenders, and rear deck.I
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4. Fire Direction and Communications Control

Modi fi cations

Many crews had moved the turret gun selector switches

and TC override handle into, or closer to, the vehicle commander's position
to facilitate firing the main gun and coaxial machinegun. Additionally,
on many vehicles, the radio control boxes had been relocated to eliminate
the requirement to climb down inside the turret to change radio frequencies.

. Cupola odificatonm (M48A3)

In fddition to moving many of the controls up to the

TC position, on many tanks the cupola was welded in place to prevent
traverse. The caliber .50 mac'Ainegun wva. traversed freely on its mount
or the whole turret was traversed to lay the m'ebinegun. Accessory
storage racks and equipment carried on top of the turret made cupola
traverse impractical on some veniclen and impossible on others.

6. Crew Individual Weapons

Most crews obtt.ined et !cast one M16 rifle and one
M79 40mm grenade launcrier. Creve were dinsatsfied wv.th the authorized

caliber .45 pistols and sulmachineguns because of their weight, limited
range, and inaccuracy. The pistol wan considered a safety hazard by
many commanders. As a result two maJor commands had restricted the issue
of pistols to include only officers, senior NCOs, and a small selected
group of maintenance personnel2, issuing Y16 rifles to all others. The

CAR-15 aubmachineguns nuthorized some M551 AH/AAV crewmen were rarely on
hand.

(e) a.06Al and R12 A! Mortar Carriers

Many unit, had removed the traversing stops from the
mortar csarrier turntables. This allowtd 360-degree traverse of the 4.2-
Inch and 81m mortars without having to move the -.hice or ground-
mount the mortar. in Yrany cases, the mortar carriers were positioned
facing out around a perirmeter to that tlhcir caliber .50 machinegun faced
the threat frigure B-7). Thii practice made f.t undesirable to turn the
carrier for a fire mission. The 360-degree capability increared respon-
siveness and massing of mortar fires; however, it also created a hazard
wbich could damage the turntable, injure a crewman, or cause erratic

firing.

(f) Passive Night. Vision Devices

All passive night vision devices were extremely
popular in mechanized and armored units in 1RVN. In most cases, however,
the individual starlight scopes and crew-served weapons sights were used
primarily as surveillance devices rather than as mounte weapons sights.
This modified usage resulted from a variety of factors, ranging from,
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FIOUP? B-? (U). - M16A Mortar Carrier Emiployed in
Perimeter Defense.

convenience to qualitative aspects of' the devices, as discussed in Volume
III, Annex 0. In a~ll units, opinion was unanimous that the passive night

vision devices provided an Impro~fed nirght, fighting capability.

1. M88 and '14573 Trkcked Recovery Vehicles

a. Due -.o the diapersion of combat and combat
service support elements, usage of. tracked recovery vehicles varied from
conventional methods. The company/troop level recovery vehicles usually
remained izn the KDP or FBB rather than accompanying the maneuver elements.
As a result, nearly all initial recovery efforts for battle-damaged or

mired vehicles were made by like-size or larger combat vehicles. Combat-
damaged vehicles, recovered in this manner, were towed to either an IIDP,I
rSB, or a road accesuible to the recovery vehicle. The battalion/squadron
ma~ntenance platoon recovery vehicles were rarely used for reovery/evae-

uation, except between Mefl and base camps over relatively secure roads.

b. The limited use of' the recovery vehicles for
Primary recovery end evascuation resulted from the fact that the VTlt/LTP
rossessed the only organic lift capability at company/troop level. It
vas retained at a forward maintenance facility, either an WDP or PSE, to
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support routine and pejrjodio ma~intenance se-rvices by lifting powerpackE,
rear decks, tracks, &nd other heivy coriorien13. T racked recovery vthiclea
were also frequen'tly u-iel for the lift of heavy nupplies on helipads and
for lifting 5OOgailon o,'L1arnible fuel drwan to allow gravity refueling,
Figure R -8. As & reaul, of Lhaese uses, o~nar,dIers were extremely
reluctant to expose~ these vehiclua to minke dftnger or to limit their uise
to field recovery.

FCUE 7-?,(U, M5J tghtRec~vey Vehicle in
-;er.-!Ing Operation.

2. > r r

v~'eswere seidomn used for recovery of wheeled
vehicles. Tney pro~i6i.. rltin- lift cai.i1blity to support maintenance
operations in the battalion,' qua~ron atnor pool. In addition, they were
frequently used to support logistical. activities. In some units, vreckers
vere committed by hightfr haadqvarters to support other units, such as
attached and adjlacent unta.

(3) Under-:utilized Fguipment Capabilities

(a) General

Certain itemc. of eaiiipren't within the armored units
vere commonly not utilizcd (-r wo-re inicr-til zed. TheEce changes were
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brought about by inherent equipment limitations, or improved alternate
capabilities.

(b) M148A3 Tamik-MoUnateA IRuildozer

The M48A3 tank-mounted bulldozer was designed prirrarily
for clearing loose rubble and debris in built-up areas, kniocking down road
blocks, and assisting in stream crossings. In RVN, there was little need
!or the bulliozer to rerfori these funictions. Additionally, it pDroved
inadequate for heavier earthmovling tasks such as eonstructing berms
arowid NtDPs or ?SBs and digging bunkers and defilade positions. The
bulldlozer-equipped m48A3 tank was more difficult to maneuver in heavy
vegetation and over rough terrain because the blade tended to dig in
during movement. When the blade was raised to its highest position, It
blorlh-l the driver's vision. These limitations made the vehicle slow
in relation to other tanks. As a result, most vehicles that were authorized
bulldozer blades were either left in static defensive positions, where
the blade capabilities were seldom used, or the blade was removed. Most
personnel interviewed thought the M48A3 tank-mounted bulldozer had very
limited value in RVN operations (Figure B-9).

'4,.4
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c(e Swim :fiabilxty. M113AI APC!ACAV and M551 AdRJAAV

E. It was generally thought by users that the Mll3AI
and M551 did not require a swim capability in RVN. Areas of operation
for mechanized forces were generally selected t&- ml imize the number
of unfordable water obstacles. FxclidIng the Delta, a majority of the
unfordable rivers had steep or soft banks and swilt r-urrents that
rendered such operationm infeasible. In addition, tht nature of the
conflict precluded planning operations ir which crcs lng sites had to
be preraved in advance. -hus, the need for the swim ,apablilty seldom
arose.

2. Vehicles rarely retainedi their swim capability
after a few days operating in Jungiz or thlk brush. Increased internal
loads, belly armor, and armament kits made the M2IlkI a great deal heavier.
Drain plugs and access -lates were often missing; rwo doors were commonly
warred and the seals had deteriorated; bilge pum.s were frequently
inoperative; trim vanes were damaged or misting, having been torn off in the
jungle; and many belly armor flotation devices were missing, damaged, or
perforated by RP]s or smll arms. Also, the MI13AI was generally lacking
tracK shrouds, which either were not present upon issue from depot or had
been removed by the unit when the vehicle was received. In the case of the
M551, surfboards and barriers were commonly damaged during Jungle opera-
tions and, in many cases, the watertight seals had deteriorated, Figure B-lQ.

d) Infrared Equirment

1. 3eneral

The infrared equipment authorized for armored and
mechanized units in RV; was used infre-quently. With the exception noted
below, this statement applies equally to all types of infrared equipment,
includin the Af,/VSS-1/2 tank searchlight (with associated fire-control
instruments and M18 cinoculars), vehicular IR night driving equipment,
71 individual weapon sights, and metaseop... The availability of,
and preference for, passive night vision devices contributed to the non-
use of IR equipment. In most units there was very little command interest
or emnhasis on IR employment. The sole excertion to this was the AN,/VSF-3
M 551 AR/AAV mounted searchlight. It was commonly used in its "pink light"
mode in conjunction with passive devices. As in the case of the M48A3
tank, however, it was only rarely used in conjunction with vehicle-mounted
IR sights.

2. Tank-Mounted IR Sighting Equipment

The AN/VSS-1/2 searchlight in the IR mode and
associated IR sighting and fire-control equipment on the M48A3 tank were
seldom used in RVN. Much of the equipment had become inoperative from
operational d&-nsge, maintenane difficulties, weather deterioration, and
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FIGURE B -10 (U). -Degraded M113Ai Swim Ctptbility.
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normal sear. Most tank crews were not knowledgeable about the capabill-
ties or employment of Ir equipment. When questioned concerning the use of
IN, most crewmen and junior cowmaners explained that they were relutant
to employ it because it necessitated running the vehicle engine and thus
created noise. Most company commanders had little confidence in the equip-
ment, even though few tried it Or had even considered using it. One sig-
nificazit exception was the let Brigade, 5th Infantry Division (Mechanized),
which had placed a great deCl of command emphasis on tank It employment
and maintenance. As a result, this unit had achieved coneidertble success
on combat operations using this equipment.

3.Vehicula~r IS Driving Equipmerit

t. The tracked-vehicle driver's infrLred periscope
was rarely, if ever, used by any unit visited. Personnel interviewed felt
that an IP night. driving oanabil!ty wae not needed in RV because night
movement by an armored 'irt cotld not be coverL. Mainly, night movement
was performed in response to contact or intelligence. Moves of this nature
were rapid and relied on moonlight, headlights, or flare illumination. In
addition, numerous vehicle IT headlights had been torn off or damged dur-
ing jungle operations. The ma~jority of IR driver's periscopes were re-
ported inoperative, while othtrs had been removed from the vehicle and
placed in storage.

t. The wheeled-vehicle driver's IR driving body war
not used. No one interviewpd could remember an occasion when this equip-
ment was needed or utilized. Moat units h-d not removed the equipment fror
depot pack and considere" It an -nnecesasoy 3torege burden on the unit.

Triv -aou .lghts 6nd ret.saxones ve.pe not used in
Ln1V unit ,iai"ea, ror ccu '.1 ini .ervieved ever remember having seen
one employed in WRN. Gentn ly, !;hi equ1paYnt had been turned in or put
into unit stora~ge. All p. r4i :unel intervlesed considered the family of
7.,tsslve night -rilon divicer h~tt the R a:sd, q-ggeqted deiteticn ,
the latter" 1tems.

1. Three baasi typal; of nti-irtqilori devices were
fcurid in mechanized and wa.,cred unitB in R. TVo tyvpe, tne AN!3'. 9
broakvire device and the As/ti. o ieimit Intrusion detector, verr aa-
tborized in varying quantltlea to different lyre units by F-l)1, T-e
third type, the patrol seiemIc Ittvrion detector (PSID) was on htuid in
rost units, although not authorisd by MTOV. Both level of training &nd
knowledge of capbilities Ld &mIjoymi4t technioue-9 were poor, in most urT!t.
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Many devices had not been used, 1priiaifly bJecaV'U e No onle knew what they
were or how to use them. In mome units that had used the devices, there
were complaints about false readin~s, oversensitivity, and length of time
required for emplacement. A fei unite had a'hieved some favorable results
with the PSID and AN/PRS-1, but had little or no use for the AN.,' SS-9.

(f) Wheeled Cargo Vehicles (M35, M37. M54)

As a result of ineo-ure ground lines of communication,
a limited road network, aRu guni tiv ,,, :rs.-c,,uit-y trafficability
in RVN, wheeled cargo vehicles of ecuured units were not used extensively
for resupply in forward tr'a . Tho Il' traIcked cargo carrier filled the
requirement for cross-country, fovai'd area resupply. Wheeled cargo vehicles
were mainly used in base camps, between base cwmps and FSBs, in FSBe, and
when the unit had a highway necurity rmission.

()M151AIi Utili 4 Ve!h )ce

The M15LA ,..-,-n utility vehicle was not used as intended.
insecure lines of communication., u zist as.-sion, ad the vehicle's
relative lack of cross-country mobility limited its emnloyment in forward
areas. It was used in FFBs and base cpemps to provide adm inistrative
transportation. Many units consid,-c'. the .MTOE authorizations for these
vehicles to be in excess of their requirements. The authorized M151AI
ralios provided a major source to meet increased communications require-
ments, as discussed in paragraph 3c(l)(d).

. (C) SUKMAFY OF SIGNIFICANT CM A0GiS PECU!:AR TO XNF TYPE UNIT

a. General

In addition to the loca 'y implemented organizational and equip-
ment changes common to more lan cn. type cf unit discussef in paragraph 3
azove, there were other changes made that were Lecuiiar to one type of unit.
Only those significant changes which were semi-permanent in nature are
discussed in this par graph.

b. Armored Cavalry Regiment

(1) Regimenta.l Hh*

The regilental headqua-rters was expanded to fulfill operational,
administrative, and logistical requirements over and above those doctrinally
associated with that element. The regiment was required to operate a rear
base and to support and administer a large number of support attachments from
within its own resources, as discused in Annex G.

(2) Ch !ag_ Common to Two or More Squadrons

(a) Each squadron had an armored engineer platoon permanently
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attached. All squadron commanders felt this attachment significantly
enhanced their units' combat capability.

(b) In each squadron, the organic tank company was provided
an M57rAI CP vehicle from squadron assets. This vehicle was employed
as the company CP and NCS to facilitate tactical and administrative
operations.

(c) In two squadrons, an additional Mll3AI APC/ACAV was
provided, from squadron assets, to the howitzer battery. The vehicle
was employed as a battery CP, battery commander's command vehicle, and
second FDC when the battery operated by platoons.

(3) 3rd Squadron, llth ACR

(a) Th"ne -3/11 Cavalry had retained the TOE-authorized 4.2-inch
mortars instead of the MTOE authorized .1mm mortars. It had consolidated
all mortars under squadron control in a provisional mortar battery. This
provisional organization centralized planning, training, maintenance,
and logistical mort.r operations and facilitated rapid massing of mortar
fires.

(b) The 3d Squadron also consolidated all radar sets under
squadron control, along with 50 percent of the radar Mll3Al APC/ACAVs.
As a result, all operator training and maintenance functions were
centralized to maximize efficient radar utilization. The squadron then
re-attached trained radar teams to each troop, retaining some radar sets
at squadron as an operational float.

c. Divisional Cavalry Squadrons

Every divisional cavalry squadron had lost operational control of
its air cavalry troop. The air cavalry troop was generally under control
of division headquarters. All squadron commanders felt that this loss
seriously degraded their units' combat capability.

d. Seprate Cavm lTrcEo

All separate cavalry troops augmented their supply sections to
facilitate resupply of dispersed platoons. On the average, this consisted
of three EM and an unauthorized vehicle.

e. Tank Battalions

The 2/34 Armor had significantly modified its organization. This
battalion had two tank companies permanently detached, which seriously
reduced the battalion's organic cotabat strength. To compensate for this,
the battalion had reorganized the sections of HHC and D Company to form a
second combat maneuver company, Figure .B -11. The reorganized HIC con-
sisted of a company headquarters, the scout platoon, mortar Platoon, and
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a tank ulatoqn formed from the battalion headquarters tank section and the
two headquartera tanks from Company A. '[he radlar, air control team, and
medial platoon NlI3Al APC/ACAVs were used as command vehicles for the
battalion CO, 003, HHC CO, and A Company CO to make up for the loss of
command tw.ks. All other h1{C sections were concurrently attached to I)
Company, which became in effect a "headquarters P service comieany." The
HFC and D Company maintenance sections were consol ated, and supportea 
both companies. ..--

r'. Mechani.'ed infantry 3attalion

(i) Changes Common to Two or More Battalions

(a) With the deletion of the antitank section (two 106mm

recoilless rifle squads) from the weapons platoon of the mechanized
rifle company, the platoon had become, in effect, a light mortar platoon.
The ulatoon leader operated from the FDC MfI3AI.

(b) The weapons squad of the rifle platoon had become, in

effect, another rifle squad. The One remaining 90mm recoilless rifle, if
carried, was rarely used. Platoon leaders did not differentiate between
this squad and the other three rifle squads.

(2) 2nd Battalion, 47th Infantry

(a) The 2/47 Infantry faced a problem unique among mechanized
infantry units in RVN. Its battalion AO was in the northern V ekong Delta

region and contained numerous unfordable streams, irrigation canals, and I
rivers. As a result, this unit used *4T6 bridge sections carried by M1I3Als
for field-erpedient bridging, Figure B-12.

(b) Each rifle company had an M5L8 attached to recover mired
Mll3As, instead of the authorized M575 recovery vehicle. The Mh8 Performed id'

better than other available vehicles in that AO, because of its lighter
weight and greater flotation in soft marshy terrain.

5. (U) USAGE OF EXCESS ET-I I"

a. General

All units had acquired excess equipment. While the majority of
the excess consisted of weapons and coinnunications equipment, some unit6
h&d obtained additional vehicles, generators, rectifiers, water and POL
handling equipment, engines, and maintenance accessory equipment. The
specific quantities of excess equipment On hand could Pot be determined,
since most of it was not recorded on unit property books and was therefore
not subject to normal property accountability procedures. The tabulated
quantities of on-hand excess equipment included at Appendix 2 to Annex C
were compiled from a combinbtion of sources, including estimates based
upon partial counts and interviews with unit persomnel. The usage of
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FIGURE B-12 (U). m4T6 Bridges Section Carried
by M13A1.

this equipment, and the rationale for acquiring it, are discussed in
this paragraph.

b. Communications EquipMent

For the reasons indicated in Paragraph 3c(l) above, all units
had on hand sizable quaintities nf excess communications equipment. This
wu.s pa~rticul.arly true of vehicle-mounted radica (AN/VRc-46 and AN/VRC-47),
portable radios (AI/PPC-25/77), secure communications equipment, antenviqsif (RC-292 and AP-577), repair and *,eat equipment, rectifiers and accessory
equipment.
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c. Weapons

(1) Machit1 uns

Every armored and mechanized unit in RVN had acquired some

excess maehineguns. In some units, the excess was as high as 50 percent
ahove authorized levels. As shown in Annex 0, many combat vehicles had
extra machineruns mounted in a wide variety of confirurations. Excess
machineguns mounted in bunkers, watch towers, and fighting positions were
to be used for baze defense security requirements. Using excess weapons
to satisfy these requirements precluded the necessity of takinp weaponn
from combat units. Excess machineguns were also used as an operational
float to nrovide direct exchange or parts for inoperable weapons.

(2) Individual Weapons

In most unit unauthorized M16 rifles and M79 4Omm grenade
launchers had been acquired, particularly for M48A3 and M551 crewmen,
mortar crewmen, mechanics, and many other personnel who were normally
authorized caliber .45 pistols or submachineguns.

(3) Other Weapons

As seen in Annex 0 and discussed in Paragraph 3c(2) above,

many M113A1 APCs/ACAVs had mounted unauthorized 40mm automatic grenade
launchers and 7.62m. miniguns. These weapons were used extensively in

mechanized infantry units. Generally, the sources of these weapons were

salvaged helicopters and Navy and Air Force base security units. Some
other units had mounted unauthorized 106mm recoilless rifles.

(4) Accountability

On-hand excess weapons created an accountability problem,

since very few had been recorded on unit property books. As a result,

many of them were not adequately maintained. Users knew a replacement

weapon was always available. In three units, weapons were seen lying

around in the unit motor pool unsecured, covered with rust and mud. In

other units, this problem had been recognized and steps were being taken

to account for all excess and to turn in items that were not needed for

inerations or a reasonable maintenance float.

d. Night Vision Devices

Particularily in the tank and mechanized infantry battalions,

excess passive night vision devices had been obtained. Some of these

had been locally authorized by brigade or division letter, while in

other units they had been acquired to meet requirements above MTOE

authorizations.
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e . 'aintenancee upmn

Many battalion/squadron malntenar~e sections had acquired tools

and other remir ankI test equipment above authorizations. These items

ranged from MICO shop vanq, welding equipment, air compressors, and

generators to spare float ergines and ia.jor component.a.

B-

B -1j2



A INEX C

STATUS OF EQUIPMENT

I. < U) (WN ERAL

Thi annex ircludes -, p.-inental inform.atlon concernlnv authorization
and status of equirment in tl., unts at the time of the evaluation. Three
catezories off inf ormatIon. i s. u--,

2. (U) AUFrHO.IZATTOr)DC . oMT',!)i;

in Appendix 1 is an analysis of current TOF/'AT40E authorization
documents by type unit. 'his ana)ysis reveals certain document usave
problems and apparent inconsistencies in the authorization documents.

3. (U) E(YIPJNNT EXCESS AD SH[ORTAGE

In Appendix 2 are tables dericting quantities of mission-essential
equipment on hand at the time of the evaluation. These tablec show tht
the ouantities of certain items of equinment on hand have consistently
ten .ed to be either in excess or short. in some cases these trends
indicate a change in requirements.

1. (U) NONREQUIMED E UIPMNT

Listings of items of eouipmrent authorized by the MTO", but which are
considered unnecessary in RV. by unit commanders, are included in Appendix 3.
As in Appendix 2, specific trends have developed,

APPENDI CES

- AHF'IZATIOI DOCN..FTT CO .AARISOfl

2 - EQUIPK.ENT EXCESS AND SHORTAGE

3 - NON FEQUIRED EQUIPMNT

2-1



hnnendix I (Authorization .ocument Comarison) to .inex C

I (i) I NTRODUCTV )-I

a. en~ral

A detailed a'ndL 'ys -Pe  e "4'! aithr'zatPon -iconento wa.S
.ai to deterine actuafl -1ui r.rment authorizations in each type unit. This

analysis revealed certain .iocwr,,-ft u',ue rrol,!ems in addliton to sipnificant
authorization ic reImac at ::,) . ,, t; )r 'i ;*. 2aParbl.es of these
inconsistencies are ii "e ;eI. I l th' l'ttafhI' t abs.

h. Authorization .'. re t

The Arm:" Aut-ori *.tirm ;ocurcnta ,.t~n 'Trj..Y) rc, vi'les four

h-isic tyres of authorization documents for each battalion/squadron organized
'inier a M'T)F. 'Tiene 1ocuT.entf an.] thei" contents atr (1p]scrihed below.

This docum,-tm contains a natier ta2e of e-iuinment for k
btttalion/squadron or higher organization performing its nornal mission.
The table includes the total authurized equipment allowances for all
subordinate elements.

(2) Summary 'O

This docuiment contains a master table of equipment, as .odified
from the Recapitulation 'TE for the adaptation of its capabilities, orran-
ization, and equipment to the combat oo)erationai needs of specific units in
specific locations. This is the document on which requisitions for equin-
Ment for all units in RVN are based.

k 3) Detail TOE

This document prescribes the normal mission, organizational
structure, and location of equipmient within that structure for company
or smaller sized units. It also contains a summary of the total quantities
of equipment for the entire unit.

(4) Detail MTOE

This document contains Department of Army Gpproved adjustments to
the Detail TOE for company or smaller sized units. It changes equipment
authorizations to meet the specific needs of particular units in specific
locations. The document is patterned after the Detail TOE, but includes

only those parts of an organization that are modified. It does not contain a

revised equipment summary.
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c. Authorization Document Usage

(1) General

Figure C-i portrays how the family of authorization documents
is ued. The example applies to a type battalion/squadron which has three
different types of subordinate elements, as an example: HHC, Rifle Company,
and Service Company. To employ the system for this example unit, seven cor-
rectly matched documents are required. The Detail TOE documents (2, 4, and
6) must be complete with all changes. The Detail MoE documents (3, 5, and
7) must c~rry the same MOE number and effective date as the current Sum-
mary .rOE document (number 1).

(2) Correct Usage

As one example of TOE/MTE usage, assume the MTOE recapitulation
authorizes 5 widgets. In order to find their correct position in the battal-
ion/squadron MTOE organization, a path similar to that depicted on Figure
C-1 would have to be followed. First, the document 2 sumary is checked. f
a widget is located in compan 1, according to the summary, then & check of
the detailed equipment distribution vithin the company is made to find the
vidget's precise location. Second, equipped with resultant information, doc-

ument 3 is checked, regardless of what was determined from document 2. If no
widget was located in document 2, document 3 must still be checked to see if
one was added. Conversely, if a widget was indicated in document 2, it is
necessary to see if it was deleted in document 3. So mention in document S
indicates it is still authorized. It is fundamental to remember that the
Detail MTOE documents (3, 5, and 7) indicate only changes to the correspond-
ing Detail TOE documents (2, 4, and 6). At this point a determination can be
made of the number of widgets (if any) and their location in company I. Sub-
sequent similar steps are taken through type companies 2 and 3. At the com-
pletion of this process, the correct detailed location of each widget in the
battalion/squadron should be knovn. As can be seen, this is an exceedingly
complicated syste., dependent upon the availability of complete and accurate
documents.

(3) Actual UsaWe and Problem

(a) During the evaluation all battalion/squadron commanders,
executive officers, supply officers, and property-book officers were ques-
tioned regarding their understanding of TAADS. Less than 10 percent of
those interviewed had any real understanding of the system or how to re-
quest a change in authorization documents. All units had unauthorized
equipment, obtained either through temporary loan or through means out-
side standard supply procedures. A normal request for a change in author-
ization had *een initiated in only a very few cases.
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(b) Most units did not possess necessary authorization
documents. In some cases, the most recent 1i',mary l.TOEs were on hand, but
the unit lacked the necessarY Detail XTOI:s; In other cases, the current
Detail W1iXEs were on hand, but not the mntching Summary MTOE; tnd in other
cases, the Summary or Detail ',K!s on hani were not current. Additionally,
many utits did not have all changes to n'Ea, both Recapitulation anM Detail.
As a result, many unit.p hmd failed to requisition equipment useful for the
performance of the urnit .issi-;n, or the unit ldd not know where authorized
on-haid eouipmernt un.,. t uit.

(c) There wer-s iany apparent inconsistencies between the
Detdil MEs, and the cr-s.ond n S u mary, MT(Y. For example, the
authorized totals of the Detail M"POEs for a given line number did not
correspond to the Sunazry MTLOE total. Samples of inconsistencies are
indicated in tabs to th1s appendix.

(d) The omission of on-hand equipment in the MTOE was -
complicating fpctor. There were standardized iter.s of equipment that hs.d
been in the theater for a considerable time, originally authorized by
letter or telegram, that had not been included in appropriate MTOEs.
Examnoles of such items were the Night Vision Sight, Crew Served Weanon,
AN/TVS-2; the Night Vision Sight, Miniaturized, MJ/PVS-3; and, the voice
security equipment . TSEC/KY38. This resulted in a lack of standardized
authorizations or approved BC. for on-hand quantities o4' these items.
One battalion had on hand more TSEC/KY38s than considered necessary,
while another similar-ty-e unit in the same division, had less than were
required.

(e) In general, most nersonnel interviewed were confused
as to urecisely what equinment they were authorized by the MTOEs.
(Although not included in this study, this problem was equally apparent
for personnel). A fundamental problem was the annarent breakdown in
field distribution of newly nublished authorization documents. It Is
essential that units organized u.der a M71F receive the Summary and
Detail documents soon after publication. There was normally a three
month lag between publications of the Summary ;4.TOE and the Detail MTOE.
Ideally, these documents should be published at the same time.

2. (U) TTHODOLOGY

As described above, several documents had to be correlated to
ascertain the correct MTOE authorization and the location for each
item of equipment within an organization. Where MTOE discrenancies
appeared to exist, this document correlation has been accomrlished,
Figure C-2 explains the format used in this process.
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TARS

A - APMOBFD CAVALRvY qQU'-ALRON, AIC?

B - ARMORKID CAVALRY SQEJAPPON, )1VT?-)NAI.

C-SEPARATE ARMOREFD fAVALFY WTPO

DI - TANK BATTAITo-

B - NIECUANT17FD 1IFANTEYFAIAL'
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Tab A (Armored Cavalry Squadron, ACP) to Appendix 1 to Annex C.

1. (U) TOE/MTOE DOCUMENTS
The TOE/MTOE documents applicable at the time of the evaluation are

summarized below:

Unit Type Document TOE Date MTOE Effective

ARMD CAV SQDN
(Recapitulation/Summary) 17-55G 31 Oct 66 17-55GP01 25 Jul 69

HHT
(Detail) 17-560 31 oct 66 17-0560(1/69) 25 Jul 69

ARM CAV TRP
(Detail) 17-57G 31 Oct 66 17-057G(1/49) 25 Jul 69

TANK CO
(Detail) 17-27G 31 oct 66 17-027G(1/69) 25 Jul E5

HOW BTRY
(Detail) 6-370 30 Sep 66 06-0370(1/69) 25 Jul ?

2. (U) TOE/MTOE AUTHORIZATION DOCUMENT COMPAISON

Figure C-3 is a comparison of the TOE/MTOE authorization documents for
the regimental armored cavalry squadrons. Items of equipment are included
where apparent discrepancies exist. The format for this table is explained
in Figure C-2.

3. (U) DISCUSSION OF DISCREPANCIES

a. M134.AP/ACAV

The Detail MTOE and Suary MTOE totals agree on the authorization
for 100 Ml13A1 vehicles for each squadron; however, both are incorrect.
Each document shows six MI13AI scout vehicles authorized per cavalry pla-
toon scout section. In 1969, three M551 AR/AAV's vere isa1ed to each pla-
toon and two .13A1 scout vehicles were deleted. Neither of the MTOE
documents reflect the deletion of 18 M113AI's fro each sqlaaron. Total
authorization for the squadron in both these documents should be 82 M113A1
vehicles.

b. M13 Conand and Reconnaissance Vehicle

The squadron Summary MTOE authorizes three M114 vehicles. This
is an apparent residual error, as all M114 vehicles have been replaced
by the M13Al.
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c. Flamethrower Service Hnt!, XM.i] and M4A2

As indicated in Frgure 3 the HHT Detail MTOE indicates three
.M45El track-mounted flame service units .nd no MA2 truck-mounted flame

? service units. However, the squadron Summiry MTOE authorites three M4A2
service units and no .YM45EI service units. The XM45EI is not a standard
"A" item, and this is the apparent cauze or this discrepancy.

d. Recovery Vehicles ,8 and M5'8

Figure C-3 shows that the sqiuadron :xmmary MTOE authorizes five
M88 medium recovery vehicles, while the Detail MTOEs total two M88's and
five M578's. This discrepancy is ansuned to have arisen from the two
variations contained in TOR 17-55G. The first TOE variation is for 'a
squadron equipped with the M551 AR!AAV which authorizes two M88' and
four M578's. The second TOE variation is ror a squadron equipped with
the mair battle tank which authorizes fo:ur '488's and two M578's. Appar-
ently, when comnuting the Sur-ary MTOE, the latter TOE variation was
used as a basis for computation. The squairon MTOE 17-55P01 should re-
fleet two M88's and five M573's. The seve;ith squadron recovery vheicle
(one M578) was authorized by MTOE for the iowitzer battery.

e. Radio SetAN/V.RC-4 6

Although the Detail MTOE total3 and the squadron Summary MTOE
quantity agreed, there was an error in both documents. Currently, there
is an AN/VRC-h6 radio authorized in eat-h ccoralry troop headquarters-sec-
tion for use on the commander's Mf113AI vehicle in place of the AN/VRC-12
authorized by TOE. This is not in accordance with the conventional con-
figuration. The reason for this discrerpancy could not be determined.
The squadron Summary MTOE should authorize 65 AN/VRC-46 radios (instead
of 68) and the Detail NIOE for the cavalry troop should reflect three
AN/VRC-46 radios (not four) in the troop headquarters section.

f. Radio Set AN/VRC-12

Several discrenancles were noted in AN/VRC-12 radio authorizations.

(1) MTOE _1-056G(i/69_)_ - HT, laun.dron Headquarters Section

The TOE authorized three ANIN/VC-12 radios for use in the M11 4
ommand vehicles. The MTOEs deleted the MlI4's and added three Mil3Ai's.
Powever, no radios were authorized for these vehicles.

(2) MTO1 17-057G(169) - Cavaj'roo,

(a) Troop Headquarters Section

The discrepancy in AN/IMC-12 radios in this section is
as explained in paragraph 3e, above.
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(b) Csvalry lntoon Scout Section

The ,fTi') s authorized one additional AN/VPIC-11 for each
scout secLion. 'Thi5 gives one scout vehicle an AN/VRC-12 in additicn to
an ANiVPCI-4v or A%'iC-l? : radio. The AN!VPC-lP is not required.

(3) ,FF l7-itv((I/(9,,) - Tank Company

Although the tank CoMFL.ny !)etail IMTOL indicates a total of
ei,-ht r.-I? rio , v.ounted iu tuks, the squadron !,'T.OE Summary
authorizes only six. This leaves two tanks in the tank company without
an authorized radic.

(4) The correct authorization for AN/vKC-12 radios in the squad-
ron should be as follows:

UNI' TYPE SECTTON IFOPFR AUTHORIZATION

l7-O5G6(i/9) Hi!T Fqdn Hq 3

17-057G(./69) CAV -P 'rp Eq 1
3 Plt Ha 3
3 Tank Sec 3 (7 !-"

- Total)

17-027G(1/69) TAIK CO Co Hq 2
3 Tank PIt 6 (P Co Tota.&

17-55GPOl(1/69) SQN N/A 32

I

C-il
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Tab 4 (Armored Cavalry Squadron, Divisional) to Appendix 1 to Annex C

i. (11) TOE/MTOE DOCUMENTS

The TOE/TOE documents in effect at the time of the evaluation are

s'umari zed below:

Unit Type Document TOE )ate MTOE Effective

ARMD CAV 9,D'1
(Recapitulation/Summary) 17-105G 31 M4a'r 66 17-105GP01 5 Feb 70

(Detail) 17-106G 31 Mar 66

ARMD CAV THP
(Detail) 17-107G 31 Mar 66

'"POE l?-205GPOl was applicable for all squadrons except the 3rd Squadron,
5th Cavalry, which had a separate squadron MTOE recapitulation document,
dated 23 January 1970. Detail MTOE documents for Or0E Summary 17-105GPOl
were not on hand at HQ USARV or in any divisional cavalry squadron during

the evaluation.

2. (U) T0E/MTCE AUTHORIZATION DOCUMvENT COICPAfISON

It was not possible to make a comparison of authorization documents

of the troops of the divisional cavalry squadrons because the Detail

MTOE documents were not available. For all units, Summary MTOE documents
were published and made effective several months before corresponding

Detail MTOE documents were published. This made it very difficult for unit
commanders to determine where a piece of equipment was either added or
deleted in their organization. This problem was further complicated in
the divisional cavalry squadrons with the detached status of the air

cavalry troop. These troops, in all cases except one, maintained

separate property books. When quantities of equipment authorized for the

air cavalry troop by detail MTOE were subtracted from the squadron

Summary MTOE total, the remaining total often did not equal that
authorized by the Detail MTOE of HHT and the line troops. This
caused problems in equipment allocations at unit level.

3. (U) DISCUSSION OF DISCREPANCIES

Items of equipment where significant differences exist between the
latest Summary MTOE document and the latest available Detail MTOE document
are sumarized below:
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S,ummary Detail

ITEMh MTE ?T.OE Total

Truck, Cargo, ?-M!.-, M35 19 18

Truck, Caro, ST.

Radio Set, AN/VRC-1 7 li

Radio Set, AN/P 0C--) ' 25

Tracked Cargo Carrier, wj48 I 19
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-ab C (Separate Armored CavaLrv'_Proo rs) Appendix 1 to Annex C

1. () TOE/,MTOF DOCUMNIT

The COF/M'"OE documents in effect at the time of the evaluation are
summarized below:

Unit t'Npe Documen' TOE Drt_e MTOE Effective

ATIN D CAV TRP
(RecaitulationSunnary) 17-57G 31 Oct 66 17-57CPOl 17 Dec 69

ARMD CAV TRP
(Detail)

Detail .OE documen-ts for Summary NrO'E 17-570POi were not on hand at
C USARV or in any searate cavalry troon during the evaluation. Copies
of draft input data were used for evaluation purposes and for completing
Figure C-h.

2. (U) TOE/MTOE ATHORIZATION DOCUMENT COMPARISON

Figure C-h is a comparison of the TOE/MTOE authorization documents.
Items of equipment are included where apparent discrepancies existed.
Format for this table is explained in Figure C-2.

3. (U) DISCUSSION OF DISCREPANCIES

a. Recovery Vehicles, M88 and M578

The troop MTOE Summary authorized one M88 medium recovery vehicle
while the Detail TOE/MOE indicated one M578 light recovery vehicle.
This discrepancy is assumed to have developed from the two variations
in TOE 17-57G. The first TOE variation authorized one M578 for a troop
equipped with the M551 AR/AAV. The second TOE variation authorized one
M88 for a troop equipped with the main battle tank. Apparently when
developing the Summary MTOE document, the latter TOE variation was used.

b. Passive Night Vision Devices

The Detail TOE/MTOEs indicate a total of 20 individual type
passive night vision devices and 36 crew-served devices, while the
Summary MTOE authorizes 29 and 27, respectively. The reason for this
discrepancy could not be determined.
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c. Radio Set. AI/VIRC-12

The troop Detail TOF and the Summary MlT(r authorized six AJq/VPC-12
radios. Bot'. ar in error. In TOE 17-57r the troop commander's Mll'
comman and reconnaissance carrier van authorized one AN/VRC-12 radio.
The ITOEs deleted the M114 and the associated AN/VRC-l? and authorized
one M113?1 APC/ACAV with one ANi/VRC-46 radio. This is not in accordance
with conventional COfr'i Ltnfor ,"&inr~nd vehicles. The correct WME
authorizations for AN'PJT-J2 radios ,.,.,d be seven, with one added to
the trocp headquarters section.

d. Radio get, AN/V1RC-46

As shown in Figure C-4 (Tab C), the troop Detail MWE indicates a
total of II AN/VRC-46 radios, while the SummAry N=OE authorized only four
radios. These two documents placed tht ANi'VRC-46 radio in the following
locations:

Detail MTOE Summary MTOE

oty VRC-h6 Vehicle Section Qty VRC-46 Vehicle

1 M13AI Trp Hq 3 l/4-Ton

3 1/4-Ton Trp Hq 1 M578

1 M578 Maint

6 MM3A l 3 Scout

1114

Both authcriztions are beilieved Incorrect, The authorization in bothdocuments should be as follows:

14td i n Ty .e
qty VnC-46 Vehicle Section

3 i/4-Ton Trp Hq

I M578 Maint

6 M113AI 3 Scout

1 0 
c - 1 6



Tab D (Tank Battalion) to Anpendix I to Annex C

1. (U) IIE/KMOE DOCMIM-'r

The FE/MTOF dTcumlents in effect at the time of the evaluation are
summarized below:

Unit Tv e Docurment TOE Date MTOE Effective

Tank Eattalion
(R cat)i tuI atio!'112=1It1- 13, 3I Mar 17-35P01 10 Dec 69

HUC

(Detail) !7.-36G 31 Mar 66

Tank Company
(Detail) 17-37G 31 Mar 66

Service Company
(Detail) 17-37G 31 Mar 66

Detail WOE documents for r.!rOE Sumiary l7-35GP01 were not on han(I at HO
USARV or in any tank battalion during the evaluation. Copies of draft
MiTOE input data were used 'or evaluation purposes and for completing
Figure C-5.

2. (U) TOE/NIT0E AUTHORIZATION DOCUMENT COMPARISON

Figure C-5 is a. conparison of the TOE/MTOE authorization documents
for the tank battalion. S.ple items of equipment are included where
apparent discrepancies existed. The format for this table is as
explained in Figure C-2.

3. (U) DISCUSSION OF DISCREPANCIES

a. Searchlight, 23-nch Xenon

The draft Detail MTOE and the Detail TOE documents Drovided for
18 searchlights. The Summary MTOE provided for 23 searchliahts. The
discrepancy evolved through the addition to the battalion of the HQ
section of the service company, which, in its TOE organization as a
tank company, was authorized five searchlights. Although.deleted in the
draft document, the five searchlights were never subtracted from the
WTOE summary total.

b. Tank, Trailer Mountinr, 600-gallon

The draft Detail MTOE for the service company did not authorize
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either tank and rump units or 6 0C-gallon tanks for the transportfit on
section as had the 'IPE. The Oummary MTOE, however, proviled authorizat-or
for five tanks.

c. Maintenance Tent and Liner

'.-aintenance tents were not authorized by TC)H. The M4'K authorlze:
maintenance tents for the maintenance sections of the tank comranier, thp
maintenarce section of the service company, anl the battalinn nr .nt.Fnarce
platoon. The 1}i;C maintenance section was not authorized a tent. -T nt
liners were authorized for the Hi{ and service comnany maintenanr- nr-ctc'n n
and for the maintenance platoon. It appears that the HHC maintenance
section should have had a tent, but it was omitted in both Summary
and Detail kfOEs.

d. Night Observation Device (NOD),A W/-___

The KITOE and TO- authorizations for the 'qOD were the sme, except
for the addition of one NOD in the MTOE for the comna- headquarter- of
the service company. The MTOE of the service company was based on a tank
ccmoan, T^-1, which had a 'OD. The NOD was not deleted l-y the ,'TOr, even
though the company HQ had no tactical requirement for the equipment.
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:'ab E (Nechanized Infan Battalion) to Appendix I to Annex C

The TOb/-fldoc: ir'ents in effect tit the time of the eva'uati,,f. :f
sunmarized below:

Unit Type Document T') .ate .fTractive

lech Inf Battalion
(Recapitulation/Sumr.ary) 7- 45', 31 Mar 66 7-45CPO1 25 Feb 7'

(Pet, il 7-46G 31 Mar 66 7-463(1/75) ,' Ff h 7R

,ifle Comrany
(P'etail) 7-470 31 Mar ,6 7-47G(I/70' 25 .e '

Service Company

(Detail) 7-47G 31 Mar 66 ... ("/72, 2, Feb i

Urdated TOE documents 7-l5G (dated 27 Oct 69) and 7-46G, 7-47, an; T-P;
(dated 12 Sen 69) were on hand in some units. These documents had not
been received by HQ USARV, and no Implementing instructions had been

formulated for reorganization, if applicable to RIN.

2. (U) TOE/.TOE AUTHORIZATION DOCUMENT COMPARISON

Fioure C-6 is a comparison of the TOE/!MTOE authorization d:Dcuments
listed in paragraph 1. Items of equipment are included where arrarent
discrenancies existed. The format for this table is as exrlained in
Figure C-2.

3. (U) DISCUSSION OF DISCREPANCIES

a. Antenna, RC 292

TOE documents authorized nine RC 292 antennas, the Summa.ry MTOE
authorized 12 antennas, and the Detail MTOE showed 15 antennas. 'wo
antennas were authorized in the rifle company headquarters. With the
M-TOE organization of the service company TOE, two antennas remained
in the new headquarters. These an~ennas were not picked up in summary
totals. The antenna remaining, over the summary total, could not be

explalned.
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b. Tracked Cargo Venicle±.5.S

The M548 was not autnoriied by 7OE. The Detail M'TOE document for
the service company provided one M548 for the maintenance platoon and
eight for the transportation section. The Summary WfOE authorized 11
M548's for the battalion. The quantity of M548's authorized by the
Summary MTOE changed three times since the evaluation started. In the
current Sumeary oE ,,a ci>ng.e w's indicated in the "change" columns of
the document, Pv.i tnough there hftd hoen an increase of two veniclee.

c. Tank and P= 1;nit

The Detail TOF authorized four tank and rump units for the support

platoon. The Detail M OE deleted the entire support platoon from HHC.
When the support platoon wan added to the service company, the tank and
pump units were not included. Thus, none were authorized by the detail
(:oc-,ents. The FSummary MO OE authorized four tank and pump units. There
was considerable confusion over this issue.

d. Tank Trailer Mounting, 6CO-ga~ln

Remarks pertinent to the tank and pump unit apply.

e. Truck. Cargo, 5-Ton, M5h

The etail 'T7 au.thcrlzel !I M5, trucks for the support platoon.
-he YT,E, after Vie r.dition of the M5~4, reduced this authorization.

The NOCE sum.r\- dec,Lent oals for i2, while the detail documents call
for six. Most units had more than six on hand. The situation with the
-Mk", relative to o e- An o' authorization change, is similar to that
of the M549.

f. Drum~ L 2%17c

No 25C)-gall-or. drums were authorized 1-y TOE. The Detail COE
authcrized#onc drun fc.r thet su;Dpori platoon. The .!TOE summary document
authorized seven dr.m-3. This iA believed to be a typographical error.

g. Public Address System, AN/P1Q5

No public address systems were authorized by TOE. None of these
items were reflected in the Detail MTOE. The Summary MTE authorized 13
of these items. They were not listed in previous summary documents, yet
the "change" column indicates "no change". There Is no basis given for
distrituion of these items to subordinate elements of the battalion.
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Appendix 2 (Ejuipment Fxcess and 8hortAe) to AnneA C

1. (.U) INTRODUCTION

Tabs to this appendix list on-hand quantities of s1nificant items
nf equirment in each unit during the evaluation. Itemr are identified
in column _); the quantity authorized by the unit MTOE recapitulation
document is shown in column (b); and the remaining lettered columns
indicate quantitijes on hand over (+) or under (-) the quantity author-
ized in each unit visited. Lack of an entry indicates that on-hnd
quantities equalled MTOE authorizations.

2. (U) SPECIAL CONSIDERATIONS

Items annotated with an asterisk (0) indicate an average of the es-
timates by unit personnel of tke quantity of a given item of equipment
on hand. All personnel, while aware of unaccounted excess, did riot know
the exact quantities. Some equipment had been authorized by USARV letter
authorizations. Records of these authorizations were incomplete in all
units. For purposes of the TOE/MTOE evaluation the equipment was con-
sidered unauthorized.

TABS

A - ARMORED CAVALRY SQUADRON, ACR

B - ARMORED CAVALRY SQUADRON, DIVISIONAL

C - SEPARATE ARMORED CAVALRY TROOP

D - TANK BATTALION

E - MECHANIZED INFANTRY BATTALION

V2
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Tab A (Armored Cavalry !;quadron, ACP) to Appendix 2 to Annex C

a b Units
It ern. ., Notes

Auth c d e

Combat Vehicles

%!1 1 3A! APC/ACAV +1 4TOE auth based

on detail total
.14,5A3 Tank 17 +1
M551 AR/AAV 27

CombatSupnort Vehicles

14100 155mm How SP 6
MIO6AI 4.2" Mortar Carrier 9 -9
NI25Ai 8 1mm Mortar Carrier 0 +6
:!I32Ail Flamethrower 3 -2
AVLIB 3

Combat Service Support
Vehicles

'-1577A2 Command Post Carrier 10
M88 Medium Recovery Vehicle 2 '.!TOE auth based

on detail total
%'578 Light Recovery Vehicle 5 -. -2 -l .,OE auth basrd

on detail total
.. ,.149F1. Flame Service Unit 0 +2 +1
M 4ACI Flame Service Unit 3 -3 -3 -3
M5143A2 Wrecker 3 -1
M548 Tracked Cargo Carrier 18 -7 -3 -b
M35 2 i/2-ton Cargo Truck 23 -4 +)4 +1
M54 5-ton Cargo Truck 18 -1 -2

!1 , Shop Van 0 +14 +2 +h
5O00-gal Tanker & Tractor 2

Wearons

4.2" Mortar 0 +9 +9
,1i=- Mortar 9 -9 -9
.79 4 mm. Grenade Launcher 119
'42, Cal .50 Machinegun 215 +18* +41* +15* MOE & P1I
i, 7. 6 2m Machinegun 20c) +60* +43* +28* MTOE & PTI
' 7.?.m Machinegun 0 +5* +12* +10* 44 Auth I-TI
Armment Subsystems "A"&"B" 38 +3 +4 +3
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a b Units
Item MTOE - Notes

Auth c d e

Coununications E'iuiprment

Radio Sets

AN/VTIC-12 36 -18 -19 +3
AN!VpC-146 6 +49* +r3* +15*
A'/VRC-47 20 -14 -10 -7
Ar/VRC-53/64 46 -16 -19 -20
AN/GRC-125/160 33 -20 -17 -3
AN/PRc-25/77 12 +1 +6
AN/GRC-106 11
AN/VRC-24 3
AN! VPC-?0 3 +1
AN/VRC-49 1 -1

Speech Security Equipment

TSEC/KY-8 2

Other

Tank M1ounted Dozer 1
Radar Set AN/PPS-4 0 +6 +7 +7
Radar Set AN/PPS-5 10 -9 -8 -9
Metallic Mine Detector 11 +4 +5 +9
AN/PSR-I 48 -39 -4 -16
AN/GSS-9 0 +6
AN/GSQ-151 (PSID) 0 +7
MI8 IR Binoculars 17 +5 -5 0
YMetascope, AN/PAS-6 47 -18 -7 -11
Binocular, IR Driving,

Metallic Body 34 -34 -27 -34
Starlight Scope AN/PVS-1/2/3 66 -10 +30 +9
Night Vision Sight AN/TVS-4 11 -5 -2
Searchlight 23" Xenon (M48A3) 17 +5 -5
Searchlight (VSS-3) (M551) 0 +27 +21 +27
Water Trailer 12
Tank & Pump Unit 2 +5 +4 +4
Drum, 500-gallon 10 +4 +8 +20
Drum, 250-gallon 0 +7 +2
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Tab P (Armored Cavalry S~uadrcn , 'livisiont]) to Appendix ? to Annex C

a Units
Iter MTOF - Notes

Auth d e f

V'ombat Velicles

c and d Fquipped
K11 3A1 APCiACAV 73 +1" - with MH8A3 Tank;
MOA3 Tank 27 N/A N/A N/A e-X Equipped with
"'551 AR,/AAV 27 N/A N/A M551 AF/AAV

rombat Support Vehicles

MI CA! 4.2" 'Mortar
Carrier 0 +9

,125 61=m Mortar
Carrier 9 -9 -2 -9 -3 -9

N! '2AI Flamethrower 4 -4 -4
"T 'A B 0 +2

Combat Service Support
Vehicles

.:. ' A1 Command Post

Carrier 6
.,,3S Medium Recovery

Vehicle 5 -3
7,. I Light Recovery
Vehicle 0 +3

AC.145El Service Unit 2 -2 -2 -2
MtA2 Service Unit 0
.. 3 A2 Wreck'r 3

!.154_ Tracked Cargo
Carrier ii -4 -5 -1 -2 -1

M35 2 1/2-Ton Cargo
Truck 19 -1 -1 -1

5-Ton Cargo Truck 8 +2 +7 + + .2 +2

"i9 Shop Van 0 +1 +1 +1
!449C Fuel Truck 0 +1 +1

Wearons

Li.2" Mortar 0 +6

tlem Mortar 9 -9- -_
i, m) ecoilless Rifle 0 +3
9 _inm Pecoilless Rifle 0 +15
!',.79 h'-sm Grenade!Auncher 9 7 +5 +3 - 7  -3
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& b UJnits
Item M'{E -- -Notes

Auth c (I e f' 9
-=== -mm -m mwt

M ~2 (Ca) I.Y Machinegun 149 +3* +12* i50' +17* +4(6' M OE & P11
M' C 7I Krwn M.achinegun 151 +34' 3*+2**0 & FIT

M~37. &2xrn Ilachinegun (1 +2 + 1' +10* ?7 Aluty B)
Minigun 0+
Armarrent Sutsystem

'A" " 71 +( +12 +2 r

Corrununi cations EFquipznent

Padio Sets

A NI/ VbiC -12 23 +1 -10 -5C.
AN'VC14'50 +17* +15* +66* +30* +53*

ANS;ViC-47 16 +4 +5 +-n* -3 -3
3), -5+1 -3 -2

AN/TC-?3~27 +2 -11 -5 -4
AN/ FC- :,/ 7 21 -7 -5 -11 -7 O

AN'~ 06 6 -4 - 2 -

A~i/VRC.-'2i. 1 +1
AN '/VRC-29 _2-1
AN/VEC -49 1

Crceech Security
F&,iuitment

T07C: KY-8 2 +12 +7 +16 +3
r I-v- 3,- Ic +( +4

Other

Radar Set AN/PPS-4 0 +1 +2 +1 +5
Radar Set AN/PPS-5 6 -4 -5 -3 -6 -4
Metaliic Zlinel Detector 1 +19 J5+ , + +0
Non-!Mete 2 io Mine

Det e ctor 1 -1 -1 -~-1 -1
ANIPSR-l! 0 +6 +7 +
AN/GSS-9 0 +9 +7
1418; 15 Bino IDar 0 +2 -45

1418Binculas 0+27
Metascope, AN/PAS-6 47 -19 -9 -20 -314 -21
Binocular, IP Driving,

Metallic Body 24 -24 -2h~ -24~ -24 -24
Starlight Scope

AN/PV-1/2/3 64 -6 -11 -1
Night Vision Sigbt

A?:/'IVS-2 0 +12 +15 1+4B +41 +1C0
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b 1 nlts
item~ VAOK - - ote,

Auth c d e f' W

Ilit ~servvtt ior !evice
-1 -- 7- -1:

"earcIh it 2'Xenon
(' % A3 I I +Ii +22-A~5 *~'. r~i

(f5j + .7 +' '7 +2)7
Water Th-aier 5 2 +1
9'%nV F Punn mOit 5-3 -3
Drum, 50-0-gjlllon I5. -1 -1 +1
'2r wr., ?-j,,L Ion I +

Cciumn t., N'TOF Authorized Quantities Are Less Air Cav~ilry, '2roor.



e:.artt Armore,',, valry Troop) to Appendix -. ,

U b Uni ts
1 t. , -4OI: ....- o

Au t h C ( e

I \IA"r/ACAV 22 -3 +21
'.! - Ah/AAV 27

omlpht .unnort Vehicles

4-. , ortar Carrier 0 +1 +3 +1
,vii. '- r Carrier . -2 -3 -

A 0 + 1

=-it t-:vice )uprort
Vehice

. ..iand Post Carrier I
,_. i Recovery Vehicle 1 -1 - - -I

.t ,ecovery Vehicle C +1 +1 +1 +! +1
'.-51iA§ Wrrcker 0 +1

"raked Cargo Carrier 0 +2 +1
,',3 2 1/2'--on Cargo Truck 2 +3 +1

%:4),e- Truck 0 +1

'. 2" Yortar 0+1

:M7- reade Launcher 34 -61 - t_ +
2 ' .50 tchinegrun 35 +9* +b- +11* +2 + 6i

.C 7 machInegun 54 +2 +9 +jL + +9* ., .5'7 ':.', :.iathlnegun 0' +1.! " u h

.RCa_ I. 7 P, I
1 Rali Cets

VRC-12 3 +1 +1 +1
Al/v, c-464 +17* +20* +32* +11 +2 1w

2 +4 +6 +114 +2 +L
!- -0 -, -7 -1

,- /-',/ 11 -2 +1 -7
A -2/7 3 +3 +i +7

C-29



a b Units
Item MLr~ii -N otesItem

Auth c J e f 

2',-eech 'eCUritv
Iuit'ment

0 +1 +
?3C/KY- 38 0 +4h +1

Other

.adar Set AN!.PPS-4 0 +2 +1 +1 +2
.adiar et AN/FFS-5 2 -2 -2 -2 -1 -2
Metallic Mine Detector 3 -1 -1 -2

12 -12 -12 -12 -12 -12
MI> IR Sinocular 9 -1 +1 -9
etascooe, AN/PAS-6 13 -13 -5 -9 -5 -13
Binocular, IR Driving
Metallic Body 6 -6 -6 -6 -6 +i

Starlight Scope AN/PVS-
1/2/3 29 +9 -3 +3 -8 -10

Night Vision Sight
Ali/TVS-2 27 -22 -11 -8 +17 -7

INight Observation Device
Ai/TvS-4 3 -3 -3 -2 -3 -3

Searchlight (VSS-3)(M551) 0 +8 +9 +9 +10 +9
Water Trailer 1 +1 +1
Thnk, 6 00-Rallon 0 +1
Drum, 500-gallon 0 +2 +2 +2

Drum, 250-gallon 0 +1 +1
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"TW U (T'aok Hattal ion) to Appendix to Ptinex C

a b Units
I tem M. F -- Notes

Auth c d I *

- = __-,

2omat ehi c les

1.2 1 3A, ArC /A.M 19 -l

!:ltA3 Tank 54 -1

Combat Suptort Vehicles

MlOC 4... Mortar Carrier
2

Combat Service Support
Vehi nles

,'£77A1 Command Post Carrier 7
ql5 Mediwu Recovery Vehicle 5 +1

A"43.A2 Wrecker 2
.48 -racked Cargo Carrier 9 -1 -4 -1
'435 ") 1/2-Ton Cargo Truck 23 -1 -3

:,!5 5-Ton Cargo Truck 12 -1
.. 09 Shop Van 0 +2 +3

'19C t uel Truck 1 -1 -1
150C Water Truck 0 +1

'-151 Utility Truck 33 -2 -8 -5

Wearons

SCal .5' iachinegun 117 +37* +53* +43"
>60 7.62=, Machinegun 40 +10* +12* +20*
"73 7.62r Machinegun 54 +15" +i0"
1479 j r Grenade Launcher 25 +35' +45* +27*
Armanent Subsystem "A" 16 +3 +3 +3
Armament Subs-ystcm "B" 4

Commun i cations Equipment

Radio Sets

AN/VRC-12 27 +2 +2 -2

A p ' --46 22 +3 +16 +2
Ar/VPC-h7 25 -6 +1
AN/VRC-49 I
AN/V-RC-53/64 38 -2 -2 +6

AN/GRC-125/160 10
A,,/PRC-25/77 6 +!e +2

%T ! C - 2 9 0+1
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b Units

Ttem KV C)E F.f Not es
Auth c d1 t

A'ceessor ies

Hi'- <)> Antenna 14 -3 +
B-% ": Antenna Base 0 +1 +1

.heh 'eour'it ' Equipment i

TS'JKY 3 0 +7 4 +i?

")t her

Tank Mounted Dozer -3 -
Radar Set ANiPPS-I 0 +1

Radsr 'et AN/PPS-5 2 -1 -i
Metaliic !.Mine Detector 7 -4 +19 +1
NOE-etaIlic Mine Detecto: 5 -1 -3

I.9 Weapon SIght 79 -78 -"a Turned in
,Ietascope, AN/'PAiS-6 19 -8 -8

Score, AN/PVS-/2/3 12 + 28 +2b 6
Ni~ht Vision Sight, AN/TVS-2 0 +2 +41 +]

--i?..t : "tservation DeviceI
AN 7' 'S-4 8 ] - -.-1 -2

.-,,.. .ioc la i 26 +' I ! IB +4

Sear '-ight, 7 3 Xenon 23 +23 +21 +4
-,atr T railer , I +

] %ark t , . Uit0 +4 +4 +4

q'nk ( .-Rlln0 I+1 +6 +5
Orum EaJz I .x . Unit 2 ! -2 i -2 -2

] Lum 5-gllo Ilh[14 -2 -7
[L-ru, 2-0-gallon 8 - -8 -

** Attalion Authorization for HHC, Service Compa~ny and Only One Tank
C ompa ny.
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.!ab F. (Mechanized Infantry Battalion) to Appen-ix 2 to Annex C

a 1 Units
Item , n--t p

A uth c d e f h 1 jk|

Combat Vehicles

M113A1 APC/ACAV 6 -3 +2

Combat Support

V ehicl2.es

rMJA(Al 14.2' Mortar A
Carrier 4 +1 +1 -1

.. 1?5A! 31Sm Mortar
C arrier 9 -i -I -3 -4 -2 -4

M'132A Flamethrower 4 -2 -2 -. -.
M-TAB 0 +2 +2+2 2

Combat Service
Support Vehicles

,'.57A! Commndari

Post Carrier 7 -2 -1
M543 -racked Cargc-,
Carrier 1i -4 -4 -6 -( -3 -2 --

-.5-5 Light Recovery
Vehicle 5 -1 -i -2

.Y.S3A2 Wrecker 1 -l .-
:eC,i! Flame I.

Service Unit -2 -I -"-
.!,A2 Flame Service "
Unit 0 +1 +1 +1 +1 +2

V35 2 1/2-Ton

Cargo Truck ii +I -1 +2 -1 -1 +2
.ch 5-Ton Cargo PT.:

Truw, k 12 +2 -7 -4%q
!,09 Shop Van 2 +1
,:49f Fuel Truck 0 +1 +
.5CC Water Truck 0 (+I) +I (+i) (+1 ()"5C

be,
mounted

M'lw Utility Truck 25 -5 -4 -7 -6 i! -6 -2
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a Units
Item .'OY - - - - Notes

Aut c d e f g h J

W eap~ons

M2 Cal .50 Machine-
gun 12'1 +9 +41* +500 +1200 +29" +39* +349 +37'

, 1!110 7.62MM Machin e-
gun 126 +9 +2- +14 +12 +10 +15 +12 -8

ICXt.rmm Recoilless
Rifle 0 +. +2 +1 +5

90zm Recoilless
Rifle 9 -1

MTQ 4Omi. Grenade
Launcher 95 -1 -4 -1 -5 -7

Minigun 0 +1 +5 +3 +3 +2
Automatic Grenade

Launcher 0 +3 +2 +3
Armament Subsystem

"A" 61 +3 -1 +3 +3 +3 +3 +3
Armament Subsystem

"B" 13 -1

i Communications --

Radio Sets

ANiVRC-12 5 +1 +3 -1
AN/VEC-46 25 +5 -1 +9 +26* +7 +6 +41* +6
A1;/VRC-47 35 +2 -13 +6 +5 -13 +
AN! vRC-49 -
AN/iRRC- 53/6 34 -1 -5 +5 +6 -4 -5 +6 +2
A.&/G C-125/160 22 -2 -5 -3 +6 -4 +1 +2 +4
',V'PR/-25,' 40 -4 +3 +3 +8 +18 -3 +9 +22
Ai/G?.C-Il06 2 -1 -1 -1 -i

;/v1mC-29 0 +1 +1 +1 +1 +1
AN/, PRC-741 5 -3 -1 -5 '5 -3

Accessories

RC-292 Antenna 12 -1 +2 -1 +10 +6 +2 +3 +2
AB-577 Antenna I

Base 0 +1 +2 +2 +3. +i

Speech Security
Equipment

TSEC/KY-8 2 +2 +2 +7 +1 +1 +2
TSEC/KY-38 0 +9 +9 +5 +10 +13 +14 +13 +9
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It, Units
telf, MI E - - " - I

Auth c d e f g h I J

Other

>adar Set A~iPp'-4 0 +1 +2 +3 +1 +2
Radar "'let AN/PP--5 2 -1 -1 -1
Metallic Mine

Detector 12 -12 -6 -10 +14 -5 -4 -2
Non-Metallic

Mine Detector 2 -2 -2 -1 -2
AN/PgR-l 0 +5 +4
ANiCSS-9 54 -54 -53 -54 -54 -27 -38 -54 -54
AN/GSQ-151 (PSID) 0 +3 +8 +5 +5 +5 +4 +8
IR Weapon Sight 102 -82 -102 -102 -102 -93 -8h -88 -102 Turned

in
M.Ietascope, AN/PAS-6 34 -3)4 -1 -4 -20 -i -19 -3
Starlight Scope,
AN/PVS-1/2/3 62 +15 -6 -4 +1O -9 -20 -21 +18

Night Vision Sight
AN/TVS-2 69 -1 +2 -3 -4 +2 +3 -4 -34

Night Observation
Device, AN/TVS-4 11 -8 +2 -2 -2 -5 -5 -6

Water Trailer 5 +3 +5 +4 +3 +1 +3 +5
Tank & PumpUnit 0 +4 +6 +4 +5 +4 +4 +4 +4
Tank, 600-gallon 0 +5 +2 +6 +6 +7 +8 +5 +9
Drum & Pump Unit 2 -2 -2 -2 -2 -2 -2 -2 -2
Drum, 500-gallon 8 -1 +4 +7 +7 -8 +4 +2
Drum, 250-gallon 7 -7 -7 -7 -7 -7 -7 -7 -7
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.t --*'*ui.ent) to Annex C
"herp were several itemr, of equrcnmernt authorited by TOYX/MTOF vhieh'orwnrs ,'onsidered unnecessary for the accomplishment of their missionin R,%. Thesp items are listed in the attachFd 'tabs by tyy unit.

A - ARMORFp CAVALRY SQUADRON, ACR

B - ARMORED CAVALRY SQUADRON, DTVISIONAL

' - SFPARATE ARMORED CAVALRY TROOP

D - TA1.K BATTALION

- %fFIM VTZFD INFANTRY BATTALION
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n t Q~~ rS xre f7 i I pI Veow

Alii~~~ e TH "rcinsmitter, Reot
(%ntrcl ytr -

0in~~iTFP BPrivinz od

-'hr'er, Rqdinc Detector, PP/1578- -

an,,! Varker ret, AP-30-C

*'anal~ 'ArKer s et, AP-30-r)

F~kia f'et, ANfPOR-2 7

~'Ar., Caryin,'Jniversal Load
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Tr- 0 (Arriored Cavalry Siuadron. Divisional) to Appendix 3 to Annex C

I

te of ejuinment authorized by M'X'E 19-105GP01 hoat considered unnecessary
by ccnmanders are li3ted below:

?T'OF quantity

IT FN Authori zed

Binocular, 1R Driving Body---_7

(.arger, Radiac Detector, PP 1578 PD----- 5

Detector Kit, Chemical Agent-- -5

Flag Set, "8-2389 "8

Heater, Duct Type, 250,000 BTUJ

Heater, Immersion, 37 1/4 in ---

Lif'e Preserver . . ..... 502

MetascoDe, .N/PA-6-- -

ultirieter, AN/PRM-15 4

Panel Marker Set, AP-30-C . . ... 4h

Panel Marker Set, AP-30-D - -4

.adiacmeter, !M-93/tD 31

.a.iacmeter, IM-l74/PD 12

Radiac Set, AN/PD-27 -

Radio Set, AN/GR- . .

Sling, Car, _rg, Universal Load - 362

Weapon Sight Infrared- i78
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Tab C (Separate Armored Cavalry Troop) to Anpendix 3 to Annex C

Items of equipment authorized by MTOE ]7-57GP01 but considered unnece ary *..

commanders are listed below:

MTOE Quantity
ITEM Authorized

Alignment Set IR Transmitter: GM Remote
Control System .. I

Binocular, IR Driving Body---- - 6
Vlar Set, M2 

2

Panel Marker Set, AP-30-C - 3

Panel %arker Set, AP-30-D '1

Metascore, AN/PAS-6
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Tab D (Thnk Battalion) to Appendix 3 to Annex C

Ttems of equipment authorized by ?4T'OE 17-35GPO1 but considered unnecessary
by commanders are listed below:

MTOE Quantity

IT!H4 Authori zed

Binocular, IR Driving Body-- '"33

Chnrger, Radiac Detector -19

"'laz et, M-?3 -- 36

11pater, Duct Type, -50,000 BTh ' 2

Heater, Immersion, 37 1/h inch 5

infrared 'earpo n Sight =70

Life Freserver 153

4etascore, AN/PAS-6 .19

Multimeter, AN/PRM-15 -5

Panel Marker Set, AP-30-C 1

Panel Marker Set, AP-30-D -I

Radio Set, AN/GRR-5 1

Slinv, Carrying, Universal- 92
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-1 b' (F e'hanized 'nfantrv Battalion) to Appendix 3 to Anns- C

Items of -,uipmsnt authorized by MTOE 7-15GPOI but considered unnecessary
by commanders are listed below:

M.TOE Quantity
I TEM Aathorizod

Alarm Set, A;4/,',S-9 51,

Bag, Water, Sterilizing, 36-gallon 31

Case, Water Can- 4

(tharger, Radiac Detector.-_-,

Dispenser, Pict Control - 12

Fa- Set,-0.

"eater, Immersion, 37 1/4 inch 5

infrared Driving Binoculars 17

Intrenchins Outfit -I

Latrine, 3ox - 1

Life Preserver 6h9

etascope, AN/PA-6---- 4h

Packboard 175

Pad, Shoulder Packboard 350

Panel Marker Set, AP-30-C -14

Panel Ma.-ker Set, AP-30-D 1

Periscope, Eattery Command 1

Radio Set, AI/GRR-5 1

Sling, Carrying, Universal Load 72
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.~Ove, 5000 STUJ-- -- 
_____- . U

Strar, Quick Rel~eg Packboard-

Pableware 0 t j - ~

Telescope, Straight Military - - -- 7
"'N Weapon oliF'lt 

1G
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A"1'FY ?P

.ACV W 'PF.IATTN -

7",iannex contoins ,e&ected MACOV study rerommend ionns. Itev are
ir,cluel in two appendices: the ftrst, table of organizati on &nd equiT.-
ment rocommendat.ionn; and second, equipment reommendatIons. They are
,,rrPnged in their order of presentation in Volume I of the MACOV study.
In each appendix, the applicable MACOV recommendation Is correlated to
the implementation of the recommendation, if any, and to the position

of ACTTV as regards the recommendation. Referrals to applicable ACTIV
study recommendations are included for reference.
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