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REPORT EVALUATION BY DIRECTOR, JRATA

Searchlights were brought into Vietnam to determine the feasibility of
employment in 2 counterinsurgency environment. As is generally known,
one of the principal differences between counterinsurgency and conventional
wars is that the majority of insurgent operations are conducted under the
cover of darkness. Therefore, illumination of the battle area has become
vital. The evaluation proved that the searchlights do provide needed
{llumination and that employment of searchlight units is both feasible
and desirable. I concur in the conclusions and recommendations of
the report and strongly urge that not oily ARVN be issued searchlights
as per these recommendations, but that US searchlight batteries be
organized, equipped, trained and dispatched to the RVN on the basis
of one battery per brigade-sized US force.

Approved:

‘M'.\ KM '

© 30 lovember 1965 OHN K. BOLES, JR,
rigadier General, USA
rector




CONFIDENTIAL

ARMY CONCEPT TEAM IN VIETNAM
APO San Francisco 96243

FINAL REPORT

SEARCHLIGHT
ILLUMINATION (U)

JRATA Project No, 1B-160.0

30 November 1965

Approved:
E. QUIGIEY
nel, Armor
Chief

DOWNGRADED AT 3~YEAR INTERVALS
DECLASSIFIED AFTER 12 YEARS
DOD DIR 5200.10

CONFIDENTIAL




AUTHORITY

Letter, AGAM-P (M) (17 July 64) ACSFOR,
Department of the Army, 31 July 64,
Subject: Army Troop Test Program in
Vietnam (U), as amended. .

CINCPAC message DTG 182303Z August 64.

ACKNOWLEDGMENTS

The Army Concept Team in Vietnam is
indebted to the following for their help
in the evaluation:

Combat Developments Test Center - Vietnam
ARVN artillery commanders

MACV artillery advisors

US Army searchlight training team
Artillery Searchlight Platoon, ARVN

PROJECT OFFICER

Captain Francis W, McDonald Jr., Armor

EVALUATOR

Lieutenant Colonel Jack J. Price, Artillery

ii




11,

III.

IV,

CONTENTS

PREFACE

A. Abstract . . . . . . . v
B. Objectives and Methods . . . . v
C. Summary of Conclusions and Recommmdationa . . Vi

INTRODUCTION

A. Purpose . . . C
B, Background .
C. Description of llateriel

L] * L ] ] L]
L) * L ] L] -
* L ] ® * [ ]
[ ] L ] L] [ ] *
O\

D. Scope . c
E., Evaluation Deaign 8
DISCUSSION

A. Objective 1 - Tactics and Techniques of Employment 9
B. Objective 2 - Equipment Performance . : . 17
C. Objective 3 - Equipment Vulnerability 5 .« 2
D. Objective 4 - Maintenance and Logistics Problems 21
E. Objective 5 - Puture Requirements in RVN . . 26

CONCLUSIONS AND RECOMMENDATIONS

A. Conclusions . c . 3 5 C C . 31
B. Recommendations . 3 . s 5 - . 3
ANNEXES

A. Setting of the Evaluation . A=l

B. Table of Organization and Equipmmt Field Artil-

lery Searchlight Platoon (Provisional) Army of

the Republic of Vietnam 3 B-1
C. Characteristics of the Searchlight and Generator Cc-1

D. Equipment Maintenance Records 3 . . . D-1
E. Equipment Faults . . . . . . o E-1
F. Repair Parts . . . . . . - . F-1
G. Combat Operations . . . G-1

H. Proposed Table of Organization Field Art:lllerv
SearChlight Battery ARVN ] . [ . L] H-l

I. References . . . . . . . . I-l

J . Distribution ] . . . L] . . . J-l

iii




FIGURES )
Elgure Page
1. 30-inch Searchlid'lt . ° . . ° . . . ‘l»
2. 20=kw Generator . ° . . . ° . . . 4

3. Organization Chart, ARYN Searchlight Platoon ., . . 10
4o 30-inch Searchlight Capabilities (FM 20-60) ., . < 18
5. Organization Chart, Proposed ARVN Searchlight Battery . 3
A-1. Geographical Regions, RWN , . . . . . . A=2
A-2. Annual Precipitation, RVN , . . . . . . A=l
A=3, Searchlight locations . . . . . . . . A=7
E-1. Control Box Cables (New Bonded Cable on Right) . . E3

iv $




CONFIDENTIAL

I (C) PREFACE

A. ABSTRACT

The purpose of this evaluation was to determine the feasibility and
desirability of employing artillery searchlights in the counterinsurgency
effort in the Republic of Vietnam (RVN).

From 26 December 1964 to 30 April 1965, the Army Concept Team in Viet-
nam (ACTIV) conducted the evaluation of 30-inch diameter reflector carbon
arc searchlights., This was accomplished by observing and analysing oper-
ations of a test searchlight platoon of the Army of the Republic of Viet-
nam (ARVN) which was equipped with six US Army 30-inch searchlights, The
evaluation was conducted under actual combat conditions and in no instance
was the platoon employed merely to satisfy specific evaluation objectives,

The evaluation revealed that 30-inch searchlights could be effective-
ly employed in counterinsurgency operations, The employment of the lights
in pairs assured the availability of illumination when requested and
allowed the platoon to support a large area.

It was concluded that introduction of additional searchlight units
into Vietnam is desirable, However, prior to the organization of these
units, Vietnamese mechanics and technicians must be throughly trained in
all echelons of maintenance due to the complexity of the equipment.

B. OBJECTIVES AND METHODS3

l, Objective 1 - Tactics and Techniques of Employment

Evaluate the tactics and techniques of employment of the field
artillery searchlight platoon.

Methods fbr meeting objective 1 were to summarize observations of
evaluators and to interview key platoon officers,

2, Objective 2 - Equipment Performance

Evaluate the performance of the 30-inch general purpore searchlight
system in a tactical environment.

Methods for meeting objective 2 were to conduct discussions with
supported commanders and their US advisors, to interview key officers of
the platoon, to search unit operation records, and to summarize reports
of observations furnished by the US Army training team.
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3. Objective 3 - t Vulne it

Evaluate the vulnerability of the searchlights to enemy action in
an insurgency environment.

Objective 3 was not met becausz of the lack of enemy action
against the searchlights.

L. Objective 4, - Maintenance and Logistics Prodb

Evaluate the maintenance and logistics support problems of the
searchlight platoon in counterinsurgency operations.

Methods for meeting objective 4 were to interview key platoon
officers and technical support personnel, and to analyze data from unit
maintenance records.

5. Objective 5 - Future Requirements in RVN

Determine the number, distribution, and organization of search-
light units required, if any, within ARVN.

The method for meeting objective 5 was to interview ARVN
commanders, US advisors, and key platoon officers.

C. SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS

The 30-inch searchlight can be effectively employed in Vietnam,
However, no US or Vietnamese doctrine exists for employing searchlighte.,
in counterinsurgency operations, The lights were effectively employed
in pairs and if placed on high ground, the effective range of direct
illumination could be substantially increased. The 30-inch searchlight
is a complex piece of equipment and training of mechanics in all echelons
of maintenance is required prior to placing units in the field. Based
on these conclusions, ACTIV recommends that additional 30-inch search-
light units be organized on the basis of one battery of six lights
assigned to each ARVN corps tactical gzone. Prior to the introduction
of any additional searchlights into Vietnam, trained personnel, including
factory technical representatives, should be brought to Vietnam to
instruct Vietnamese searchlight mechanics and technicians. This should
be done as soon as possible to insure the maintenance support of the
searchlights presently in Vietnam., It is further recommended that the
Artillery Command, Republic of Vietnam Armed Forces and the US Ammy
Artillery and Missile School develop and exchange doctrine for employing
searchlights in counterinsurgency operations.
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Ir (C) INTRODUCTION

s

A. PURPOSE

The purpose of this evaluation was to determine the feasibility and
desirability of employing artillery searchlights in the counterinsurgency
effort in the Republic of Vietnam,

B. BACKGROUND

Insurgent forces operating against the Republic of Vietnam have used
the cover of dariness to their advantage. On occasion, well-fortified
government positions have been overcome at night by guerrilla forces
which probably would have been repulsed during daylight or under artificial
daylight conditions. In fact, small government garrisons have repelled
attacks by relatively large enemy forces when the battle area was
effectively illuminated. On many occasions the Viet Cong have broken off
attacks when they met determined resistance and when deprived of the
cover of darkness,

The most widely used and most effective technique of battlefield
illumination so far has been flare-drops by aircraft of the US and
Vietnamese Air Forces. Duiring the hours of darkness, these aircraft are
on station in the general vicinity of possible trouble areas, and are on
call to illuminate an area which comes under enemy attack. Aircraft
remain on station until their fuel or flare loads are expended. Backup
aircraft are on call to replace the on-station aircraft.

The aircraft flare-drop technique has, however, certain limitations.
Some of these limitations are:

1) Non-availability of aircraft

2) Weather unsuitable for flying

3) Limited number of flares carried by the aircraft

4) The limited amount of time aircraft can stay on station
5) Relative high cost in personnel and equipment

6) Inaccuracy in drop

Searchlights were used successfully in World War II and the Koren War.
Since there were no searchlight units in the ARVN, J3 Military
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Assistance Command, Vietnam (MACV) proposed to introduce an artillery
searchlight platoon. JTnitial plans, concurred in by the Commander,

MACV on 30 July 1964, called for a US Army platoon, an element of TOE
6-558D, to be brought to Vietnam for a 90-day field evaluation. However,
Department of the Army (DA) advised that the last two active army search-
light platocns were deactiwated 'uring February 1964. As an alternative,
COMUSMACV requested shipment of whatever equipment of TOE 6-558D that
might be necessary to equip a Vietnamese searchlight platoon, Also
requested was a US Army training team, consisting of one officer and six
non-commi ssioned officers, to train the Vietnamese platoon. The
Commander-in-Ck .ef, Pacific concurred in the proposed project on 18
August 1964 and Department of the Army approved the equipment request on
24 August. Six new Standard A, 30~irich searchlight sets were earmarked
for shimment to Vietnam in lieu of the Standard B, 60-inch searchlights
listed in TOE 6~558D. This substitution was made on the assumption that
it would insure the availability of maintenance repair parts.

The project was concurred in by the J3, Republic of Vietnam Armed
Forces (RVNAF) on 13 August 1964, and received final approval from the
Minister of Defense, RVN, on 22 October 1964. The RVUNAF agreed to
furnish the personnel and any equipment available from in-country resources,
The ARVN Artillery Command was designated as the responsible agency for
" activation and employment 6f the platoon,

The searchlights arrived in Vietnam on 23 October 1964 and were followed
by six trailer-mounted 20 kw Hol-Gar generators which arrived on 30 October
1964 . Since this equipment was US Army property, and since it would
remain so throughout the evaluation, property accountibility was maintain-
ed by ACTIV, On 6 November 1964, ACTIV issued the equipment by hand
receipt to the 4LOth Engineer Base Depot, ARVN, which in turn issued it to
the searchlight platoon.

The platoon was activated on 23 November 1964 at Camp Co Loa on the
cutskirts® of Saison. The 252nd Artillery Battalion was given the respon-
5ibility of administrative support and supervision of the platoon during
its training phase, The training program consisted of three weeks of
instruction given by the US Army training team. Upon completion of the
training program an additional one week review of maintenance and trouble
shooting procedures was conducted. On the morning of 23 December the
platoon leader conducted a detailed briefing on the carabilties of and
methods for employing searchlights,which was followed that evening by
a demonstration for senior ARVN officers.

During the period from 26 December 1964 to 19 January 1965 the platoon
was under the operational control of III Corps. From 22 January to 12
February the platoon was under the operational control of IV Corps., Data
were collected throughout these periods by the ACTIV evaluator and members
of the US Army Training Team.

o
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On 17 February the platoon loaded aboard a Vietnamese Navy LST for
shipment to Da Nang. The platoon arrived at Da Nang on 24 February
and'came under I Corps control. On 15 March, while the platoon was
operating in I Corps, the US Ammy training team completed its TDY and
returned to CONUS., The platoon.terminated operations in I Corps area
on 26 March. At this point three of the six searchlights were dead-
lined for various causes and were beyond the capability of the platoon
to repair. . On 28 and 29 March the three deadlined lights were flown
to Saigon by USAF C-123 and turned over to the 40th Engineer Base Depot.
The remainder of the platoon departed Da Nang by LST on 5 April and
arrived at Saigon on 10 April.

The 4Oth Engineer Depot did not have personnel who were sufficiently
trained to repair the lights, Therefore, the lights were turned over to
Combat Development Test Center - Vietnam (CDTC-V) which repaired them
and returned them to the platoon on 26 April. Since it was not considered
practical to continue the field evaluation while the lights were being
repaired, the proposed employment with the 7th Division was cancelled.

The evaluation was officially terminated on 30 April 1965 a: scieduled.

C. DESCRIPTION OF MATERIEL

1, Searchlight

The 30-inch diameter reflector searchlight (figure 1) is manufac-
tured by the Strong Electric Corporation, Toledo, Ohio, It is a weather-
resistant, general-purpose, trailer-mounted unit, complete with all necesz-
sary operating controls. The searchlight is of the carbon arc type and
provides a peak intensity of 400 million candle power threugh two different
modes of illumination: focused beam (52 mils wide) and a spread beam
(180 mils wide). The lamp drum aseembly of the searchlight may be
rotated through 6400 mils in azimuth and from minus 400 mils to plus 1775
mils in elevation from the horizontal., The searchlight .an be placed in
operation either mounted on the trailer or dismounted, Electrical power
is obtained from a portable engine-driven generatcr. Additional data
on the searchlight are shown in annex C.

2. Generator

The model CE-856 PM/WKI 20-kw Generator Set (figure 2) is man-
ufactured by the Hol-Gar Manufacturing Corporation, Clifton Heights,
Pennsylvania, It is a self-contained, lightwei -ht, gasoline engine-
driven, trailer-mounted electrical power unit. It provides approximately
200 amperes of direct current at approxdmately 80 volts for normal
operation and is designed to power the 30-inch searchlight. It is
equipped with two 150-foot power cables, cable reels, and other acces-
sories necessary to connect it to the searchlight. Additional data on
the generator are shown in annex C.
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CONF IDENTIAL

D. SCOFE

1, Definition of the Project

A Vietnamese Army searchlight platoon was trained by a US Army
training team, TDY to MACV, prior to the start of the ACTIV evaluation,
The platoon used equipment of a US Amy searchlight platoon, an element
of TOE 6-558D, which was furnished by DA. At all times during the eval-
uation, the platoon was under the command of ARVN commanders. The Amy
Concept Team evaluated the platoon for a period of 126 days during
missions assi gned and performed by the ARVN.

The project included documentation, analyeis, and recommendations
on the tactics and techniques employed, the performance and vulnerability
of the equipment, maintenance and logistic problems encountered, and
composition of the platoon for counterinsurgency operations in Vietnam.

2. Setting of the Project

a, Environment

The evaluation was conducted along the northern portion of
the coastal plain ard in the Mekong River Delta. The coastal plain
consisted of sandy beaches and dunes, backed by rice fields, fertile farm
land, marshes, and mountain spurs which in several places juttediout (b ithe
sea. The delta region consisted of rice paddies, swamps, and mangrove-
palmetto marshes. Jlhe dry season in the delta and the wet season along
the coastal pl-in provaded an environment of all weather conditions common
to Vietnam, Durin‘ the dry season there was nearly a total lack of cloud
formations throughout the day. However, a haze caused by smoke and dust
often developed throughout the night. As the monsoon season develcped,
clouds formed restricting wvisibility in varyring degrees from a few clouds
to frequently zero conditions as the heavy tropical rains moved across
the country.

b, Military Elements

During the evaluation the searchlight platoon conducted
operations in I, III, and IV ARVN Corps Tactical Zones. Elements of the
platoon conducted operations with seven of the the.i nine ARVN divisions
plus)Da Nang Special Sector and Dong Nai Sensitive Area (Bien Hoa Air-
base).

3. Definition of Terms

a. Artificial moonlight is illumination of an intensity between
that of starlight and that of a full moon on a clear night.

b, Artificial daylight is illumination of an intensity greater
5
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than the 1light of a full moon on a clear night. (The optiinum {llumination
is the equivalent of daylight,)

¢. Direct illumination is provided when the beam of the search-
light is placed on the target,

d. Indirect illumination is provided by diffusion or reflection
of direct light.*

(1) Illumination by diffusion is provided in the area beneath
and to the flanks of a slightly elevated searchlight beam by the 1light
scattered by atmospheric particles,

(2) I1lumination by reflection is provided by reflection of
a direct 1light source from low-lying clouds (150 to 900 meters).

e. On-call illumination is that which is prearranged as to
location but not as to time of illuminating,

f. Scheduled illumination is that which is prearranged both as
to location and time of illuminating.

g. Targets of opportunity are those for which illumination is
not prearranged.

E. EVALUATION DESIGN

1. Methodolo
a. Data Collection Methods

Data were collected by the ACTIV evaluator and members of the
US Armmy training team. They observed the training and operations of the
platoon and recorded their observations. Interviews with supported unit
commanders, their US advisors and personnel of the searchlight platoon
were also conducted. In addition, records as to missions, maintenance,
and POL consumption vere maintained by the platoon.

b, Analysis Methods

A comparative analysis was made of the direct observations and
interviews in order to determine the tactics and techniques employed and
to determine what requirements existed in the RVN. Six case studies were
made to assist in determining typical methods of employment, Maintenance
and logistics records were analyzed to determine equipment performance
and maintenance. :

#M 6-115 and FM 20-60
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2, Limitations and Variables

The searchlight platoon was under the command of the ARVN
commanders to which it was attached and the evaluation was conducted
under actual combat conditions; iherefore, controlled testing was not
possible, Lack of measuring devices and limitations imposed by oper-
ational requirements prevented the accurate measurement of ambient
light and cloud conditions during searchlight operations. It was
realized in planning the evaluation that a determination of the wulner-
ability of the equipment was dependent upon VC attempts to neutralize
the lights.

3. Support Requirements

Persoonnel and equipment available from in-country resources were
furnished by the High Command, RVNAF upon request from the Combat Develop-
ments Test Center-Vietnam. The searchlight sets were standard US Army
items sent to Vietnam in response to a MACV operational requirement.

A searchlight costs $33,433.00 per set (searchlight, generator and opera-
tional spares). A 6 months' supply of repair parts for all lights was
funded by MACV at a cost of $46,635.00 ($7,772.50 per set). The US
Army combat Developments Command provided TDY funds in support of the

US Army training team, the ACTIV evaluator, and the clerk typist. The
searchlights were transferred to the Military Assistance Program on 10
June 1965,

4es Time Schedule
a. The project was approved by CINCPAC on 18 August 1964.
b, The searchlights arrived in Vietnam on 23 October 196/.

c. The US Army training team arrived in Vietnam on 11 November
1964,

d. Training of the platoon began on 23 November and ended on 23
December 1964.

e. The platoon was deployed to the field on 26 December 1964.

f. Data were collected from 26 December 196L to 30 April 1965.
(126 days).
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oI (C) DISCUSSION

A. OBJECTIVE 1 - TACTICS AND TECHNIQUES OF EMPLOYMENT

1. Introduction o

The tactics and techniques employed by the ARVN searchlight
platoon were based on the basic doctrine found in US Army Field Manuals
6-115 and 20-60. However, neither of these manuals contained specific
doctrine on employing searchlight units in counterinsurgency operations.
Therefore, it was necessary to modify the doctrine to fit the counter-
insurgency situation in Vietnanm.

Since ARVN did not possess any searchlight units prior to the
organization of the test platoon, and the US Army had not employed search-
lights in combat since the Korean War, neither ARVN commanders nor their
US advisors had appreciable training or experience in searchlight use.
Thus, to insure a minimum acquaintance with the capabilities and limitations
of searchlights as a means of battlefield illuminationya series of briefings
and demonstrations were conducted in each area where the searchlights were
employed. In addition, printed copies of the detailed briefing given on
23 December 196/ were distributed to all corps artillery commanders and
their US advisors for further distribution to their subordinate units and
to the units within their: areas that would be requesting illumination.

The information contained in this briefing was taken from Field Manuals
6-115 and 20-60 as well as technical publications which were provided by
the manufacturer,

2, Organization

The organization of the Vietnamese searchlight platoon was
pattemed after that of the IS Army sea.rchlight platoon found in TOE
6-558D. The test platoon (figure 3) consisted of 8 officers, 9 NCO's,

45 EM and the equipment necessary to accomplish itsillumination mission,
to provide transportation, and to a limited extent, to perform administra-
tion, communication,and maintenance functions. The platoon was not able
~to provide entirely its own administration and, therefore, was attached

" to the 252nd Artillery Battalion for this purpose.

The platoon was organized as follows:

a) The platoon headquarters section, consisting of two offfcers,
one NCO, and one EM, and the equipment required to perform
command functions for the platoon.

b) The service and maintenance section, consisting of two NCO's

9
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(C) FIGURE 3, Organization chart, ARVN searchlight platoon.
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two EM, and the equipment required to peiform motor mainte-
nance, general repair work, and supply functions for the
platoon.

c) Six searchlight sections, each consisting of a section head-
quarters and a searchlight squad. The section headquarters
consisted of one officer, four EM, and the equipment necessary
to operate a light direction center (IDC) and exercise command
control over the section. The searchlight squad consisted
of one NCO, three EM, and the equipment necessary to operate
one searchlight and generator.

d) In addition, six engineer mechanics were attached to the
platoon from the 4Oth Engineer Base Depot to perform third
echelon maintenance on the searchlight sets.

The complete TOE of the test platoon is listed in annex B.

The major organizational differences between the ARVN test platoon
and either a US searchlight platoon or battery were the addition of the
service and maintenance section and the addition of an LJOC within each
searchlight section. The service and maintenance sectiun was necessary
to perform those supply and maintenance functions that would normally be
performed at tattery level. The LDC within each searchlight section was
added in order to make each secti.n capable of independent operation.
However, no survey or mess personnel were added to the platoon. Survey,
if required, was to have been furnished by corps or division artillery.
One member of each section was normally assignhed as a cook, '

The major equipment differences were the addition of four 2i-ton
trucks and the substitution of 3/L-ton trucks for 1/L=ton trucks as prime
movers for the searchlights. The 2%—ton trucks were necessary to move
equipment which ‘n the US Army is handled as post, camp, and station
property (PC&S). Since ARVN does not use a system of PC&LS property, it
was necessary for the platoon to carry this equipment whenever it was
attached to a unit, The 3/4-ton trucks were issued because of a shortage
of 1/4-ton trucks at the time the platoon was organized. The 3/i-ton
trucks proved to be adequate prime movers for the searchlights and gave
the platoon added carrying capacity.

The test platoon organization was adequate for accomplishing its
assigned mission; however, it might have been more effective if it had
been organized as a battery of six lights rather than as a platoon of
six lights, The additional personnel in the battery headquarters would
have made the unit self-sufficient in the areas of administration and
commnication, Also, it became apparent that a more senior commander
would have been more effective because the Vietnamese, by nature, are
reluctant to accept recommendations from subordinates. The recommendations
which originated from the platoon size unit received a poor response from

11
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senior commanders. The employment of the searchlight sections in pairs, A
which will be discussed later, would lend itself to the organization

of the sections into platoons of two lights each. The battery organi-

zation would bring the searchlights under the same basic organization as .
ARVN artillery batteries.

3. Enplojment

Missions assigned to the searchlight platoon during the evaluation
included general support of outposts, hamlets, and fixed installations,
and direct support of ARVWN and Regional Force night operations which
included search and destroy, ambush patrols, and occupation of field
defensive positions. In addition,the searchlights were called upon to
illuminate the route of march for a motorized relief column and to
provide illumination for the relief force while it occupied its position.

The preferred method of illumination used by the ARVN searchlight
platoon was direct illumination, Early success with this method of
illumination demonstrated its effectiveness and the Vietnamese were
reluctant to try other methods. However, illumination by diffusion was
used successfully on several occasions when intervening obstacles prevent-
ed the use of direct illumination. Illumination by reflection was attempt-
ed only twice during the evaluation because of insufficient cloud cover
during the dry season. In both cases the supported commanders félt that
direct illumination would have been more effective. |
’
As mentioned previously the searchlight platoon conducted operations -
in all types of terrain and weather conditions that exist in Vietnam.
Because the corps artillery vas not a command, the searchlieht platoon .
was attached to the corps heauyuarters, but it operated under the
supervision of the corps artillery coruander who was in effect a corps
staff officer. This employment was based on the US Armv practice of |
assigning a searchlight battery to corps artillery. However, ARVN artillery {
commanders above the battalion level, while having the title of !
"Commander™, did not ~ctually command. The ACTIV study entitled "Employment !
of Artillery in Counterinsurgency operations (U)", dated 25 April 1965,
explair 8 their actual relationship as follows: "The Chief of the RVNAF
Artillery command stated that he influenced, 'not directly, but by making 1
recommendations to the High Command, RVNAF, where they instruct major {

units to carry out actions.! Corps artillery cormanders stated that
they influenced employment by 'recommending to and advising'! the corps !
cormander and staff.®. |

Corps employment of .he platoon was patterned after the US
Army procedure ot attaching searchlight platoons to divisions, The
platoon headquarters and the service and maintenance section were kept
under corps control while the searchlight sections were attached to the .
divisions or special sectors within the corps area. This system did
not prove completely satisfactory since the size of each corps area

e~ et
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prevented the platoon leader from maintaining effective control over

the platoon., Furthemmore, since operations were planned and controlled
by the divisions rather than corps, the platoon leader was not physically
in a position to advise the division commander on the tactical employ-
ment of searchlights. The exception to this was on the night of 29
January when the platoon leader accompanied the 5th and 6th sections

on an operation with the 21st Division,

Although each searchlight section was capable of independent
operations, they were habitually employed in pairs. This was in accordance
with the ARVN artillery practice of employing their artillery in 2-gun
positions. It proved highly effective in assuring that illumination
was available when requested and; that once started, the illumination of
an area would be continuous until the termination of the mission even if
one light malfunctioned. When employed in this manner, the senior section
commander assumed command of both sections and the LDC's were combined
into one element, One of these combined sections was usually attached to
a division or special sector for employment.

There were three modes of employment: static, mobile, ‘and a
combination of the two. The static position method of employment was
used in the Da Nang Special Sector, the Dong Nai Sensitive Area, and the
25th Division area. This method proved very effective in providing
on-call illumination to outposts, hamlets, and small-scale operations
such as ambush patrols. It permitted the establishment of fixed channels
of communication through which illumination could be requested. The
most outstanding erample of this method was when it supported the
Da Nang Special Sector. From a position 1located on top of hill 327,
two light sections (1st and 2nd) provided direct illumination on 22
concentrations at ranges from 1,000 to 18,000 meters. Actual missions
performed by these sections included the support of hamlets, outposts,
night patrols, small-scale night operations, and illumination for the
landing of equipment for the 9th US Marine Expeditionary Brigade.
I1lumination requests were made through the 211th Artillery Battalion
in the same manner as normal artillery fire requests which were in
turn forwarded by the battalion FDC to the LDC by telephone or radio.
On 11 of the 22 missions, the VC were reported to have ceased action
or to have dispersed when illumination was placed on their positions.
Of the remaining 11 missions, the VC broke contact after searchlight
illumination and fire power were both used. The major disadvantage
of the position on hill 327 was that on three consecutive nights, 2,

3, and 4 March 1965,the light positions were shrouded in fog., Attempts
to use the searchlights during these periods proved futile.

At the opposite end of the scale was the mobile employment used
in the 1st, 2nd, and 9th ARVN Divisions. These units used the light
strictly in support of division operations. When an operation was
planned the lights were moved into a position from which they could
support it. When the operation temminated the lights moved back to
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their home compound and were not employed until the next operation. This
method of employment gave maxdmum support tc the division night operations;
however, it did not make maximum use of the searchligh*. An example of
the mobile employment in support of an operation can be found in annex

G znder the description of a 5th Infantry Regiment operation on 3 March
1965,

The most effective method of employment appeared to be a combina-
tion of the two mentioned above., This method was used by the 5th, 7th,
and 21st ARVN Divisions., The ligh*s were placed in permanent positioms
from which they could conduct illuwnination missions but,when needed for
specific operations which they could not support from tf)eir permanent
positions,they were moved to new positions from which they could provide
support. VWhen the operation terminated the lights were moved back to
their primary positions. This method of employment followed the ARVN
practice of employing artillery by individual tubes, It provided tne
most flexible use of the lights since they were available for targets
of opportunity when not directly supporting unit operations. One dis-
advantage of this system was that when the lights were moved from their
primary position in support of an operation,the area they normally
supported had to rely on other light sources. Another possible dis-
advantage arose from using the lights from the same positlons over an
extended period of time. This could have invited VC attack. However,
during the evaluation, lights were em-loyed in the same position for
as long us three weeks withoirt being attacked by the VC.

L, Illumination Planning

I1lumination planning by higher headquarters was generally
lacking due to inexperience ir use of searchlights. With the exception
of Da Nang Special Sector, all illumination plans were based on the
concept of operations stated by the division artillery commander or
the division G3 and were prepared by the supporting searchlight
section commander. The plans were sketchy and consisted of a few
concentrations selected from a map reconnaissance or based on previous
knowledge of the areas of operation. Consequently, the illumination
plans did not include all types of 1llumination and scheduled illumina-
tion was rarely used. Illumination was generally used for targets of
opportunity or for on-call missions and, in many cases, the methods of
requesting illumination were not thoroughly disseminated tc supported
units, Also, coordination of illumination with adjacent units was rarely
ever undertaken, One result of this lack of coordination was that an
ARVN Ranger unit was inadvertently illuminated by a concentration
requested by a neichboring Regional Force unit just as the Rangers were
beginning their assault on an objective., Fortunately there were no VC
in the area. The paucity of planning for the employment of searchlights
can be attributed to a lack of published doctrine on the employment
of searchlishts in counterinsurgency operations and to the fact that
searchlight illumination was a com-letely new concept in the ARVN.

14

CONFIDENTIAL




CONFIDENTIAL

5« Light Direction

Requests for illumination were handied through normal ARVN
artillery fire request channels, since there was no requirement for
additional personnel for the sole purpose of locating targets for
illumination, When the platoon was in general support of hamlets and
outposts, these requests came through the sector operations center and
were approved by the sector chief. When the unit was in direct support
of ARVN units, these requests came through the division artillery FSCC,
or the FDC of the field artillery battalion supporting the unit in
operation,

The ARVN LDC was set up in accordance with the doctrine contained
in FM 6-115 and functioned in a manner identical to US Army LDC's. It
consisted of a light direction officer, chart operator, computer, and
radio telephone operator. Data on preplanned concentrations, based
on information furnished by division artillery or the unit operations

_center,were preplotted on the light direction chart. Illumination
‘requests reported by coordinates from forward observers were plotted
using the .coordinate scale. After completing the initial plot, the
chart operator announced azimuth, ranze, and height for the illumination
mission., The computer converted these data into commands and trans-
mitted them to the searchlights by telephone. Subsequent corrections
from the observer were also handled by the computer. Department of
the Army Form 6-38, Computer's Record (Searchlight), was translated
into Vietnamese and used in the LDC to record missions, Targets of
opportunity were assigned a concentration number and the data retained
for possible future use, These techniques proved adequate throughout
the evaluation period.

6. Security

One of the major problems that confronted the ARVN commander when
i he considered employing searchlights was that of providing adequate
security. The unit was not large enough to provide for its own security
and at the same time perform its illumination mission, so it depended
upon the attached unit to provide security for road marches and positions
occupied by the searchlight sections.

During the field evaluation, the searchlight platoon traveled
over 2,500 km on highways in the RVN. Where possible, the unit traveled
as part of a larger convoys however, this accounted for less than 10
percent of the moves, Normally, the unit being supported, to which the
searchlights were attach-d, was required to provide movement security.
The size of the security force varied from one Regimal Force (RF)
squad to as much as an ARVN company reinforced with armored cars and
overflown by an observation aircraft. The size of the normal escort
was one platoon of either ARVN, Rangers, or RF reinforced with armred
cars,
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In seleciing positions for the searchlight sections, primary
consideration was given to the problem of security. In most cases, the
permanent positions for the lights were located in the compound of the
supported units, When the searchlights moved to the field locations
to support specific operations, the sections were generally located with
elements, such as command posts or artillery units;which provided the
necassary security. This 'did not result in the most advantageous
positioning of the lights. However, in many cases additional security
could not be spared to establish a separate position for the search-
lights and on at least two occasions the searchlights were not employed
at all because supported units would not provide the necessary security,

7. Findings

a. Neither FM 6-115 nor FM 20-60 contain doctrine on the employ-
ment of searchlights in counterinsurgency operations,

b, Neither the ARVN commanders inwlved in the evaluation nor
their US advisors had appreciable training or experience in the use of
searchlights to provide battlefield illumination,

c. The test platoon consisted of the personnel and equipment
necessary to accomplish its illumination mission to provide transport-
ation and, to a limited extent, to perform administration, commmnications,
and maintenance functions,

d. The platoon depended upon the units to which it was attached
for most of its administration and all of its security.

e. When the platoon was under corps control the platoon head-
quarters was located at corps headquarters and the searchlight sections
were separated from the platoon headquarters and located with and
employed by the subordinate divisions.

f. On only one cccasion during an operation was the platoon
leader in a position to advise a division commander on the employment
of searchlights,

go Direct illumination was used most frequently during the
evaluation. 3

h. Diffused and reflected illumination were used only occasion-
ally during the evaluation,

i. Searchlights were habitually employed in pairs,

J. There were three modes of employment: Static, mobile, and
a combination of the two,
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k. When the searchlights were employed in the static mode,
illumination was readily available in response to requests by either
ARVN or Regional Forces/Popular Forces.,

1. When employed in the mobile mode the searchlights were in
direct support; thus only the supported unit received illumination.

m, When employed in the static-mobile mode the lights were
readily available for targets of opportunity when not in direct support
of unit operations,

n, There was generally no illumination planning ty corps or
division headquarters.

o. Coordination of illumination with adjacent units was
virtually non-existent.

b. Requests for illumination were handled through normal ARVN
artillery fire request channels,

q. The ARVN light direction center was organized and operated
in accordance with US Army doctrine as established by FM 6-115, dated
August 1959.

r. On at least two occasions the lack of necessary security
caused the searchlights not to be employed on operations.

B. OBJECTIVE 2 - EQUIPMENT PERFORMANCE

1. Introduction

The six 30-inch searchlights used during the evaluation in the
RVN were the first units delivered for field use. As evidenced by their
serial numbers 27 thru 32, they were early production models. Each light
wag given a 12-hour reliability test prior to shipment to Vietnam. During
the evaluation searchlights illuminated 218 concentrations during a total
of 491 equipment-unit hours of searchlight operation (an equipment-unit
hour of operation by 1 séarchlight).

2, Searchlight Capabilities

a., General

The 30-inch searchlight was designed to deliver continuous
light for 6 to 8 hours with minor supervision and adjustment, The system
consisted of two major components: the 30-inch diameter reflector search-
light mounted on a trailer, and a gasoline engine driven generator on
a second trailer. The searchlight had a beam rating of about 400,000,000
candlepower at the light. Gasoline consumption of the generator
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during the evaluation was close to the rated seven gallons per hour
given in the technical publications. Exact gasoline consumption could
not be recorded since resupply was accomplished from 55-gallon drums and
no measuring devices were available to the platoon. Electrode usage
also conformed to the technical publications, i.e., 3% positive elect-
rode rods per hour and one negative electrode disc per six to eight
hours. The rated capabilities of the light are shown in figure 4,

Width of Area Illuminated !
Maximum Meters) '
Usable Range At Three-Quarters Maximum
Beam Spread __(Meters) Usable Range
1 Light 2 lights 3 lights
Focus Beam
(52 mils) 9,100 450 850 2,475

Spread Beam
(180 mils) 8,900 1,800 3,300 9,000

(U) FIGURE 4. 30-inch searchlight capabilities (FM 20-60),

Information in figure 4 was taken from FM27-60 with the
exception of the widths of the areas illuminated by .wo searchlights,
which were interpolated from the figures for one and six lights., (Note:
The 30-inch searchlight has recently been type classified as Standard A
and replaces the 60-inch searchlight which is now Standard B).

b. Range

The maximum range of the 30-inch searchlight listed in FM 20-
60 is 9,100 meters for direct illumination using a focused beam. On many
occasions during the evaluation this range was exceeded and on two occas-
ions it was doubled when two lights. were employed on a hill 327 meters
high. On the night of 27 February, from their position on top of hill
327 located near Da Nang, the lst and 2nd sections illuminated Cam Le o
Bridre on National Route No. 1 near the district town of Dien Ban
(BT062587) at a range of 18,300 meters, Troops manning the outpost at
the bridre reported that they could see approximately 300 meters when
the area was illuminated, as compared with approximately 10 meters
before illumination. This was achieved even though a light rain was
falling at the searchlight position. A short time later another bridge
at a range of 17,000 meters located near the district town of Dal loc )
(AT915580) was illuminated with similar results., These results were ,
attributed to the searchlight's being lLocated on top of the hill and
being able to place direct illumination down onto the target area
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which was located only a few meters above sea level,

On 1 February, while stationed at Soc Trang, the 5th and 6th
sections illuminated an outpost near the town of Tan Hung (XR177635) at a
range of 12,000 meters., The outpost defenders reported that they could
see approximately 1,000 meters in all directions. The 1lighta enabled them
to accurately adjust artillery fire and stop a VC attack. The search-
lights and the outposts were located at approximately the same altitude
and were separated by dry rice paddies. On five other occasions the
maximum rated range of the lisht was exceeded with favorable results
recorted.

¢, Mobility

As stated previously, the searchlights traveled more than
2,500 kilometers on Vietnamese roads during the evaluation. Because of
the constant threat of attack ARVN units gmenerally drove at speeds between
60 to 80 kilometers per hcur, This coupled with the fact that most
roads in Vietnam are rough and poorly maintained, had an adverse effect
‘on the searchlights, The failure of the sirvane switches, spring shock
absorber, and arc viewins vindows described in the appendix to annex E
are directly attributed to the speed of march and conditions of the
roads. In addition, numerous screws and bolts were jarred loose and
lost, a caster wheel was lost from one light, and the positive sensing
cells of all licshts required adjustment after each move, Several requests
were made by the members of the training team and the ACTIV evaluator to
reduce the rate of march but these were of no avail. The fact that the
ARVN crew members checksd and tightened screws and bolts at every halt
did not prevent loss. These problems did not occur with the generator.

The searchlights also traveled more than 1,600 kilometers by
sea and 8CO kilometers by air. These movements were accomplished without
incident or harm to the searchlights or generatcrs. Movement of the
ecquipment !y helicopter was discussed by ARVN but was not attempted
durinz the evaluation. ™ searcilight and generator can be carried
as external loads by I* ielicopters.

3. Preference X, - iarchlight I1].lumination

Interviews with ARVN commanders, forward observers, and US
advisors rew  lsq that starchlights delivering direct illumination proved
adequate for © sbat operations at ranges in excess of the rated maximum
and that the fi:hte were preferred to otrer means., The people interview-
ed had experience \vith at least one and, in several cases, all of the
other types of illumination. Reasons for preferring searchlights were:

a) The stability of the light on the tarzet area, as opposed to
flares which may oscillate or drift while suspended from a
perachute,
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The capability to provide continuous illumination which
artillery or aircraft could not provide.

The rapid and accurate adjustment of the searchlight, which
was more responsive to the needs of the ground ccmnander.

The requirement for considerably less logistical support to
operate the searchlight. .

Part Failures

A total of five Equipment Improvement Recommerdation (EIR) forms
were submitted during the evaluation. A complete list of equipmert faults
disclosed during the evaluation,together with suggested corrective action,
are shown in annex E., One item on which an EIR was submitted, the failure
of an elevation brake shoe, proved to be caused by improper adjustment

of the spacer block by the operator and will not be discussed. The part
failures which adverssly affected the operation of the searchlight or
those for which an EIR was submitted were:

a)

b)

c)

The airvane switch was unreliable and could not withstand the
shock of high speed road travel and sustained operations in
Vietnam.,

Tre spring shock absorber, which is used as a travel lock to
keep the lamp drum assembly from moving vertically while the
searchlight is being towed, did not withstand high speed
movement over the Vietnamese roads,

All six of the original control box cables failed because of
broken internal wiring.

d) The dowser and its interlock circuit did not endure under
sustained field operations and did not effectively hide the
arc afterglow.

e) The upper and lower contact yxserts of the positive rod
electrode head assembly failed to maintain their alignment
during operations.

f) Pour glass arc viewiﬁg windows were cracked by vibration and
shock during high speed road marches,

Findings

a, When the searchlights were employed in pairs,the range of

illumination provided by the searchlights often exceeded the maximum
range stated in FM 20..60 for a single light and on two occasions ranges
achieved were double the stated maximum,

p.0

CONFIDENTIAL




CONFIDENTIAL

b. The searchlight sets possessed adequate road mobility for
employment in Vietnam.

c. Routine high speed movement over Vietnamese roads caused
damage to certain parts as well as excessive wear and tear to the entire
searchlight system.

d. Vietnamese commanders and their US advisors supported by
searchlight illumination compared it favorably with other means of
battlefield illumination.

C. OBJECTIVE 3 - EQUIPMENT VULNERABILITY

This objective was established to evaluate the vulnerability of the
searchlights to enemy action in an insurgency environment. The objective
was not met because no enemy action was directed against the searchlights
during the evaluation. On only one cccasion, however, enemy fire was
directed into the general area occupied by the searchlights. That incident
occurred at Duc Hoa during the night of 9 January 1965 when enemy small arms
fire was directed into the ARVN 25th Division compound where the search-
lights were located. When the firing started the searchlights were not in
operation, When the lights were used to illuminate the area from which the
enemy fire came, the VC firing ceased. Neither the searchlights nor
generators were hit by this fire.

D. OBJECTIVE 4L - MAINTENANCE AND LOGISTICS PROBLEMS
1, Maintenance Train

The major problem affecting the employment of searchlights in
Vietnam was one of maintenance training. Since the 30-inch searchlight
was a new piece of equipment, and the six lights sent to Vietnam were
the first lights to undergo field use, a special team was trained by the
US Army Engineers Research and Development Laboratory (ERDL) to instruct
the Vietnamese in operation and maintenance. This team consisted of one
officer and six NCO's selected by DA. The NCO's were all experienced in
operation and employment of the é0-inch searchlight. However, they had
never seen a 30-inch searchlight prior to their arrival at Fort Belvoir
and did not have a background in maintenance. The officer had no prior
experience with searchlights but had an engineering background which
enabled him to absorb the instruction quickly. He was also experienced
in artillery techniques. This instruction by ERDL consisted of a 10-day
course in all levels of maintenance on the 30-inch searchlight. This
proved adequate to cualify them as mechanics but was not adequate to
thoroughly qualify them as instructors.

Upon their arrival in Vietnam the training team comducted a three
week course of instruction for the members of the ARVN searchlight platoon.
This instruction consisted of 15 hours of operation of the searchlight,
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12 hours of section drill, 18 hours of light direction center procedures,
12 hours of selection and occupation of positions, 27 hours of preventive
maintenance, and 19 hours of operational exercise. At the end of this
period of formal instructi~n, an additional one week review of maintenance
procedures was conducted fxr all personnel. The ARVN officers and EM who
received this instruction were all field artillerymen with the exception
of six engineer mechanics who were attached to the platoon from the 4Oth
Engineer Depot. Some difficulty in translating technical terms from
English to Vietnamese was encountered during the training, This was due
primarily to a lack of knowledge of electrical circuitry by the members
of the ARVN platoon. Upon completion of the training the platoon still
relied on the training team to accomplish most of the repairs necessary
on the equipment.,

Upon deployment of the platoon to the field, one NCO from the
training team and one ARVN engineer mechanic were assigned to each search-
light section to assist the crew members in maintaining the equipment.
However, the majority of all repairs were eventually performed by the US
Army NCO's, Items.that could not be repaired by the NCO's were repaired
by the officer in charge of the team., Some of the platoon personnel
acquired a limited knowledge of repair techniques by working with the
training teams. These individuals could repair most of the failures
which they had seen repaired previously but when a new difficulty con-
fronted them, they lacked the knowledge necessary to analyze and cor-
rect it, This led to a system of "hit and miss" maintensance rather than
a systematic trouble shooting approach, Whenever a light failed the
Vietnamese mechanic would start to replace parts that he thought were
causing the difficulty., He would continue to replace parts until the
difficulty was corrected or he h-d used all available parts, On many
occasions this system proved successful in correcting the deficiency;
however, this led to urnecessary replacement of parts. In a few
instances, parts were replaced only to have the same parts fail again
because the actual cause of the trouble had not been corrected.

On 29 and 20 March 1965 three inoperative searchlights and their
generators were airlifted by USAF C-123 from Da Nang to Saigon. These
lights had been deadlined since 16, 18, and 25 March respectively, and
were beyond the capability of the platoon to repair. Upon arrival in
Saigon, the lights were turned over to the 40th Engineer Base Depot. The
only depot mechanics who had any knowledge of how to repair the searbh-
lights were the six who were attachod to the platoon. Since these
mechanics had not received any more instruction than the platoon, the
US advisor to the depot recommended that they not attempt to repair
the lights., On 12 April, the Director, CDTC-V, requested that one of
the deadlined lights be brought to his shops to determine if his engineers
could perform the necessary repairs, By 16 April the one light was
repaired. The primary repair work was done by an ARVN Signal Corps
Captain assigned to CDTC-V, who, although he had no prior experience
with searchlights, had an extensive background in electrical engineering.
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This officer also repaired the other two deadlined lights, plus a fourth
light that had become inoperative after the platoon returned to Saigon.
(Note: A complete translation into Vietnamese of technical data related i
to both the 30-inch searchlight and the 20 kw generator is in process

and will te forwarded to the ARVN at the earliest possible date;yr

2. DRepair Parts

The MACV request for the shipment of searchlights to Vietnam
called for the items listed in TOE 6-558D that were necessary to equip
an ARVN searchlight platoon. Department of the Army replied that they
would ship six new Standard A 30-inch searchlights in lieu of the Standard
B 50-inch searchlights listed in TOE 6-558D. The substitution was made
to insure the availability of repair parts; and Table of Organigation and
Equipment 6~558E, which was published after the MACV request was submit-
ted, included the 30-inch searchlight.

In order to insure that sufficient repair parts were available in
Vietnam throughout the training period and the field evaluation, MACV
requested the immediate shipment of a six-month supply of repair parts.
Each searchlight arrived in Vietram with an overpack of repair parts
designed for 90 days maintenance. The remaining repair parts did not
start arriving in Vietnam until 26 January 1965 and a complete set of
repair parts was never received. A check conducted in January 1965
revealed that of a total of 79 items,only 19 items for the searchlights
were in depot stock in CONUS, 4 addi{ional items were available at the
contractor's plant, and the remaining 56 items were not in the supply
system and had to be ordered. All available parts were shipped to
Vietnam on a priority basis. By the completion of the evaluation,a total
of 137 items had been received,including the overpacks. A complete list
of all repair parts received during the evaluation is shown in annex F.

The shortage of repair parts caused lights to be deadlined in
three cases, On 6 January 1965, one of the two lights located with the
ARVN 25th Division located at Duc Hoa was deadlined for the lack of a
replacement dowser solenoid. On 8 January, one of the lights supporting
the Dong Nai Sensitive Area was déadlined for lack of a striker solenoid.
Neither of these items were included in the overpack and both lights
remained deadlined for the rest of their stay in IIT Corps. On 20
January,prior to moving to IV Corps, one of the two lights was repaired
by taking the required part from the other. A special request was sent
to CONUS on 11 January reocuesting that replacement parts be airmailed to
Vietnam, The parts arrived in Vietnam on 26 January and the remaining
light was repaired on 29 Januzry 1965, These two lights were deadlined
a total of 35 days. On 3 February 1965 one additional dowser solenoid
was received as part of the additional shipment of repair parts. No
additional striker solenoids were received during the evaluation period.

The third case involved one of the lights located at Phu Bai in
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support of the 1st ARVN Division. The light had been operating without »

a negative forwarcd limit switch (S-21) since é February when a short

circuit caused the original switch to be burned by the arc. In addition,

the light had a short circuit which neither the crew nor the training

tcam were able to locate. On 1 March, while the mainter.ance personnel

were attempting to determine the cause of the short circuit, the negative

carbon came in contact with the positive head assembly causing the inner

and outer alr nozzles, auxiliary reflector, and dowser to be burned,

All parts were replaced, tut sin:e this was the last of the six aux-

liary reflectors provided in the repair parts, the light was deadlined

until an S-21 switch could bz obtained to prevent a recurrence, There

were no S=21 switches shipped with the repair parts, so it was neces-

sary to fabricate five switches. These switches were fabricated by the '
ARVN Combat Development Test Center, Vietnam (CDTC-V) work shop and the

switches performed satisfactorily throughout the remainder of the

evaluation, . |

In addition to the S-21 switches, two other items, spring shock
absorbers and an elevation brake shoe, were repaired or fabricated by
ARVN depots. Three shock absorbers were repaired by welding the pistons
back onto the piston rod. An aluminum brake shoe was cast by an ARVN
depot to replace one that broke during operation. Neither of the two
items caused the lights to be deadlined. Several other small deficiencies,
such as a missing caster wheel, broken arc viewing windows, broken view-
ing window covers and arc image screen covers, and a cracked searchlight ‘ l
circuit breaker, were left unrepaired because parts were not available,
None of these items caused the lights to be deadlined.

3. logistics System {
Under normal conditions, maintenance support for 30-inch search- {

lights would have come from an ARVN engineer field maintenance company

organic to each of the four corps area lozistic- centers (CAIC). Backup

support for the field maintenance companies would be provided by the 4Oth

Engineer Base Depot located in Saigon, However, since the searchlight

platoon was scheduled to be in each corps area for a period of only three

weeks to one month, it was not practical to train and equip each of the

field maintenance companies to support the lights during such short §
periods. In addition, the limited number of spare parts on hand would

have required the transfer of the parts to a new field maintenance

company each time the platoon moved to a new corps area. To solve this

problem, six engineer mechanics were attached to the platoon from the t
40th Engineer Base Depot for the duration of the evaluation. Since

these people had no prior training in searchlight maintenance they

received instruction from the US Armmy training team along with the

members of the searchlight platoon. As stated previously, this train-

ing proved inadequate. i
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Resupply of repair parts was accomplished by direct issue to the
platoon. Since the searchlight sections were scattered throughout the
corps areas and movement between the platoon headquarters and the sections
at times was all but impossible, the engineer mechanics and the spare parts
were further allocated to the sections,

Rations were no problem during the evaluation. The platoon was
paid a ration allowance each month for the purchase of food, which is
normal procedure for all units in the ARVN.

Petroleum, 0il, and lubricants (POL) used by the platoon during
the evaluation were furnished from the allocation to the corps artillery
to which the platoon was attached. The only problem that developed in
this area was a lack of antifreeze for the searchlight cooling system.
This system required 58 1/2 ounces of antifreeze in the head exchanger.
However, during the evaluation it was necessary to add some water to
the system to replenish losses of antifreeze incurred while changing
head assemblies. A 55 gallon drum of antifreeze was shipped from CONUS
in December 1964, but did not arrive in Vietnam during the evaluation.
The use of water in lieu of antifreeze in the searchlight cooling system
is an emergency field expedient. However, there is an appreciable increase
of the normal operating temperature of the light from a normal maximum of
200 degrees Fahrenheit to 225 degrees Fahrenheit at which time a thermo-
static switch automatically shuts off the power to the electrodes. This
increased operating temperature level has a general chronic effect to
shorten the life of component parts and should be avoided whenever
possible.

L. Deadline Rate

In addition to the 42 deadline days spent for lack of repair paits,
the searchlights were deadlined for 136 equipment-unit days for other
causes, Based on a total of 756 (126 x 6) equipment-unit days during the
evaluation, this total 178 deadline days amounted to an overall deadline
rate of Just under 24 percent. It was noted that 107 deadline days
occurred after the departure of the training team. This amounted to a
deadline rate of just under 39 percent during the last 46 days of the
evaluation, Because of the lack of qualified mechanics with the platoon
the deadline rate may have been even higher had the ARVYN continued to
employ the searchlights. Prior to the departure of the training team
the deadline rate for the searchlights was just under 15 percent. This
included the time spent awaiting for repair parts. The deadline rate of
the generators was negligible and amounted to less than one percent. A
consolidation of the maintenance records kept by the platoon is shown
in annex D.

5. Findings
a. Due to lack of technical background and training the platoon wss
25
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incapable of adequately performing maintenance on the test equipment during »
the evaluation,

b. Equipment was deadlined for 42 days because of shortage of
spare parts,

ce. Antifreeze for the heat ,exchanger was not zvailable dur‘ng
the evaluation period.

d. The overall deadline rate for the searchlights was just
under 24 percent of the total equipment-unit days during the evaluation.

e. The deadline rate for the generator was less than 1 percent i
during the evaluation.’

E. OBJECTIVE 5 - FUTURE REQIREMENTS IN RVN
1. Introduction

The introductinn of additional field artillery searchlight units
into Vietnam is desirable; however, it is neither practicable nor desir-
able for searchlights entirely to replace the other means of battlefield
illumination now being used. Searchlight units can compler:ent other
capabilities of the ARVN in providing illumiration for outposts, hamlets,
installations and deployed troop units under attack or harassment by 5
the Viet Cong.

Prior to the introductibon of any additional 30-inch searchlights
into Vietnam, a thorough training progran should be conducted to train
mechanics at all maintenance levels. Such a ovrogram should be developed
. and conducted by personnel who are well grounded in the theory of search-

representatives. The first step should be to train the Vietnamese mechanics
of the Base Depot and the maintenance instructors of the RVNAF Engineer
School in 4th and 5th ¢ :helon maintenance. Working under the supervision
of US personnel, these Vietnamese would then train the mechanics of the
RVNAF Artillery School in 3rd and limited 4th echelon maintenance.
Instruction of searchlight unit mechanics and crew members would then be
performed by the instructors from the RVNAF Artillery School. This

would insure that trained personnel were present at each level to handle
maintenance problems., Operational training for future units could

be conducted by a cadre from the present searchlight platoon.

An adequate supply of repair parts should be built up new to
support the six searci:lights already in Vietnam. This could be accomplished
by shipping the balance of the é-month supply of repair parts original-
ly requested by MACV, plus a follow-on shipment of an additional 6-month
supply. From this l-year supply the Engineer Base Depot could develop a
list from which to determine future requirements for repair parts,

26
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2., Proposed Organization

Figure 5 is a proposed organization chart for future ARVN search-
light units. A complete table of organizations is shown in annex H. This
unit should be a field artillery searchlight battery consisting of three
platoons of two searchlights each, plus a tattery headquarters section
and a service and maintenance section. The battery organization reaquires
a total of €5 personnel, an increase of 2  over the original test platoon.

The battery headquarters section should consist of 10 personnel,
an incrsase of 6 over the test platoon. The platoon sergeant should be
replaced by a battery first sergeant and the following personnel should
be added: One kitchen and mess NCO, one battery clerk, one typist, two
cooks, and one additional radio operator/driver. The add:ltional person-
nel are necessary to improve the administrative capability of the unit.

The service maintenance section should consist of seven men,
an increase of three over the test plcztoon organization. The jobs of
supply and motor NGO should be separated and a radio mechanic substituted
for the radio operator. The following personnel should be added: One
searchlight maintenance specialist and one supply clerk. These are
necessary to increase the capabilities of the battery in the maintenance
and supply fields,

The searchlight platoon should consist of 16 personnel, inc¢luding
one officer as a platoon leader. The second in command would be~the.
platoon sergeant who also would supervise the light direction center and
operation of the lights. This would free the platoon leader to command
as well as to act as liaison to tr= supported unit and place him in a
position where he could advise the supported oommand on the use of
searchlights. One of the two light direction centers (LDC's) used under
the combined sections during the evaluation should be rem>ved and the
following persr-el substituted: One platoon sergeant, one typist, and
one additional radio operator/driver. Since the platoon would be acting
on independent status the typist would be necessary to hendle the admin-~
istrative work. The only changes to the searchlight squads should be
their redesignation as searchlight sections,

3. Deployment

The deployment of the proposed searchlight batteries should be
one per corps. The battery should be assigned to corps artillery. Corps
artiller:r should further attach the searchlight platoons to the divisions
or special sectors within the corps area. When required, the battery could

be massed and asetme" ! 2 specific division or sector to support a par=:
ticular operat a - “ sapporting unit operations, the searchlights
should be emnrloy vition from which they could provide illumination
for or-nhll concetr. - i.es anc targets of opportunity in support of out-
poste _/# hamlets, S S e
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(C) FIGURE 5. Organization chart, proposed ARVN searchlight battery.
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The present requirement for 30-inch searchlights in Vietnam is
28, organized into 4 batteries of 6 1lights each. One platoon of two
lights should be assigned to the RVNAF Artillery School for instructional
purposes and two searchlight sets should be assigned to the RVNAF Engineer
School for maintenance instruction. In the future, consideration should
be given to expanding the number of searchlight batteries in Vietnam to
one per division.

L. Doctrine

As stated previously no doctrine was contained in either FM 6-115
or FM 20-60 on the employment of searchlights in counterinsurgency oper-
ations, Tacties and techniques evolved during the evaluation came about
through necessity rather than careful study and analysis. Doctrine for
employing field artillery searchlight units in the counterinsurgericy
effort in Vietnam should be developed by the Artillery Command, RVNAF.

In addition, the US Army Artillery School should develop doctrine for
the employment of US Armmy searchlight units in counterinsurgency operations.
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IC (C) CONCLUSIONS AND
RECOMMENDATIONS

A. CONCLUSIONS
It is concluded that:

1. The doctrine for employment of searchlights in counterinsurgency
operations is inadequate.

2. The test platoon was adequately organized to provide illumination
in support of counterinsurgency operations but requires reorganization
and personnel augmentation to be administratively self-sufficient.

3. The test platoon could not provide for its own security and at
the same time perform its illumination mission.

4. The static-mobile mode of employment provides the mst
effective use of searchlights in counterinsurgency operations in Vietnam.

5. The employment of searchlights in pairs increased the stated
range considerably and is effective in Vietnam.

6. The employment of additional field artillery searchlight units
in Vietnam is both feasible and desirable.

3. RECOMMENDATIONS
It is recommended that:

1. A training team, including factory technical representatives,
be sent to Vietnam to thoroughly train Vietnamese mechanics in maintenance
of the 30-inch searchlight.

2. The remainder of the original 6-month supply of repair parts plus
a follow-on of an additional 6-month supply be shipped to Vietnam for the
six lights now in-country.

3. A stockage list of repair parts be developed from the usage factors
on the original six lights.

L. Four searchlight batteries, consisting of six searchlights each,
be organized in accordance with annex H of this report and that one
battery be employed by platoon in each corps area in support of division
missions.

5. One provisional searchlight platoon, consisting of two lights, be
31
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organized and assigned to the RVNAF Artillery School. -

6. Two searchlight sets be authorized for the RVNAF Engineer School |
to be used for maintenance instruction. . |

7. The lfrtillery Command, RVNAF and the US Ammy Artillery and Missile
School develop and exchange doctrine for the employment of searchlights
in counterinsurgency operations

s
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(U) ANNEX A

SETTING OF THE EVALUATION

1. ENVIRONMENT

The Republic of Vietnam (RVN) occupies a cresent-shaped area of
about 67,000 square miles on the southeastern edge of the Indochina
peninsula. Although only 45 miles wide at the 17th parallel, its demili-
tarized northern border with the Democratic Republic of Vietnam (North
Vietnam), it has a seacoast of 1,500 miles on the South China Sca and
Gulf of Siam, and western borders with Laos and Jambodia of about 900
miles, The land borders are poorly defined and drawn through difficult
and inaccessible terrain,

/

a. Terrain

There are four distinct geographical regions: The highlands
located in the north and central portion, the plateaus of the central
highlands, the coastal plain, and the Mekong Delta in the south., See
figure C-1.

The northern two-thirds of the RVN is daminated by a chain
of broken mountains and rugged hills extending in a northwest-southeast
direction and temminating on the northern edge of the delta plain about
50 miles north of Saigon, the capital. The area is characterized by
ateep slopes, sharp crests, narrow valleys, and dense vegetation. It
is sparsely popvlated, mainly by primitive and nomadic tribes, and it
contains few roads or trails.

The central highlands adjacent to the Laos-Cambodis border
contain extensive plateau areas. Here, the mountains give way to more
gently rolling terrain. The northern plateau is covered by almost
impenetrable tropical forests and jungles, which often have two dense .
overhead layers of foliage at heights of about LO and 125 feet. The
southern portion is typical savannah country, with large open expanses
covered by tropical grasses and open forests. This region is more heavily
populated than the northern highlands and has more roads and trails,

The coastal plain, varying from 10 to 25 miles in width,
extends from the 17th parellel to the Mekong Delta. At several places
mountain spurs jut out to the sea, cutting the plain into a series of -
compartments roughly at Mui Dinh, Mul Ke Ga, Quang Ngai, Da Nang, and
Hue, north of which the spurs become more frequent. The area is char-
acterized by sandy beaches and dunes, backed up by rice. fields, fertile
areas, and marshec extending to the mountains. It contains many small
cities.
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The southern third of the country is part of the large delta
plain formed by the rivers Hau Giang, Mekong, Vam Co, Saigon, and Dong
Nai., The Hau Giang flows directly to the South China Sea. The huge
Mekong splits into four branches, and the Vam Co and Dong Nai enter the
Saigon before reaching the sea. In addition to these major tributaries,
the area is cut by a mmber of smaller streams and a dense network of
canals, The plain is relatively flat with few points exceeding an eleva-
tion of 20 feet above sea level. It is a very fertile area with more than
9,000 square miles under rice cultivation. Drainage is effected chiefly
by tidal action, with the difference between ebb and flood as much as ten
feet in some areas, The southerrmost tip of the delta, known as the Ca
Mau Peninsula, is covered with dense jungles, and mangrove swamps stand
at the shoreline and on river estuaries. The eastern portion of the delta
plain is heavily forested. The Plain of Reeds, a large marshy area cover-
ed with tall reeds and scrub trees, is located in the center of the delta
region adjacent to the Cambodian border. During the rainy season, a major
portion of the entire area is inundated.

b. Climate and Weather

The climate is hot and humid, subtropical in the narth and
tropical in the south where the monthly mean temperature is about 80
degrees Fahrenheit. The annual rainfall is heavy in most regions and
torrential in many. It is heaviest at Hue which has an annual average
of 128 inches, The low of 28 inches at Mui Dinh, a small cape on the
eastern coast some 62 miles south of Nha Trang, results from the presence
of hills in the area. At Saigon, rainfall averages 80 inches annually.
See figure A-2.

Seasonal alternation of monsocn winds profoundly influences
the weather throughout the year, although geographical features alter
pattermns locally. The winter monsoon blows generally from the north-
east from early liovember to mid-March and often brings floods to the
northern portion of the RVN. This is the period of the dry season in
the delta, which usually lasts from December through March. The winds
begin to shift in March, and with the exception of the coastal plain,
high temperature and humidity prevail in all of the RVN fram April to
mid-June, ' The summer monsoon blows generally from the southwest from
mid-June to late August or early September, bringing to the delta region
heavy and frequent rains, high humidity, tropical temperatures, and
maximum cloudiness., Mountains cause clouds to pile up and deposit
moisture before the clouds reach the coastal plain or the northern high-
lands, which areas are dry during this period. In September the winds
begin to shift again, and the coastal plain receives its maximum
amount of rain and cloud cover; including severe tropical storms and
typhoons.,
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c. Communications

Roads throughout the RVN are few in number, poorly cared for,
and narrow, Road travel to major areas in the north is often stopped
completely when bridges and narrow places are destroyed, either by natural
causes or the Viet Cong (VC). In the delta region, 2,500 miles of navi-
gable inland waterways ease samewhat the communication burden placed on
the 1,200 miles of primary and secondary roads in the region.

A single-track, narrow gauge railroad connects Saigon with
the northern provinces by way of the coastal plain. The system and equip-
ment are old and frequently damaged by the VC.

There is no wire telephone communication among the major centers
of population. What radio telephone service is available is at the mercy
of the often unstable atmospheric conditions over the RVN. Telephone
equipment used in major cities is antiquated or makeshift.

In effect, rural areas are virtually isolated. It is not
unusual for a VC act of terrorism or sabotage to take place in an out-
lying delta area and be reported in Saigon a week or more later. Most
incidents accounted for take at least two or three days to get into the
situation reports to Saigon.

d. Po tion

The RVN has a population of approximately 15.7 million, with
an average density of 234 per square mile, The highland region is general-
ly the least settled of the geographic areas of the RVN, and the coastal
plain contains the most people. About 90 percent of the people live on
the 13 percent of the land best suited for rice cultivation: the delta and
the small river basins of the coastal plain.

Racially, the population is camposed of 85 percent ethnic
Vietnamese, 6 percent Chinese (who have established a great influence on
the economy of the RVN), 5 percent Montagnard (the nomadic aboriginal
tribe people living in the highlands), 3 percent Khmer-Cham (of Cambodian
descent), and 1 percent Buropean, Indian, and other smell groups.

Religiously, about 80 percent profess Buddhism, about 10
percent profess Catholocism, and the rest profess Muhammedanism, Hinduism,
Protestantismn, Cao Daism, or Hoa Haoism (two local sects).

Socially, there is an upper class composed of old mandarin
families, landed gentry, governmert officials, professional men, intel-
lectuals, clergy, and wealthy businessmen; an urban middle class of
civil servants, teacheis, and small businessmen; and a lower class,
mainly composed of farmers, but with a growing group of urban workers,
Mobility upward within the structure is possible but difficult,
especially up from the lowest.,
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Vietnamese culture is based on treditional Chinese customs
and has been profoundly influenced, especially among the upper class |
living in the cities, by the French. Most rural Vietnamese contimue to
follow the traditional way of life., The great divergence in racial, . !
religious, social, and cultural structures has produced continued strife
and tension among the people who belong to the various groups. There l
seems to be no evidence of a permanent stabilizing force available
within the Vietnamese society to control conflisting elements. |

The Vietnamese have a deep and traditional belief in destiny
and man's inability to change the natural order of events. This concept,
reinforced by reiigious beliefs, results in a high valuation of the
virtues of stoicism, patience, and endurance. The Vietnamese are proud
of their ethnic traditions and hold themselves superior to ethnic
minorities in the RVN and to the peoples of neighboring countries.

Most of the people living in the countryside, who make up
90 percent of the population and who provide the main targets for the
VC, care neither for the government in Saigon nor for the VC. They
want to be left alone to grow their crops, raise their families, have
a tranquil old age, and die treditionally.

2. MILITARY ELEMENTS
a, Friend

Units which were to employ searchlights during the evaluation
were selected on the basis of the type of terrain they occupied. The 1
Corps Tactical Zone was selected as being typical of the coastal plain
and the highlands. The III Corps Tactical Zone was selected because it I‘
occupied the transitional area between the highlands of the north and the
lowlands of the south. The IV Corps Tactical Zone was selected in order
to evaluate the searchlights in the rice paddy and swamp areas that make
up the delta portion of the RVN, In addition, since both wet and dry
seasons occured at the same time in opposite ends of the country during
the evaluation, I Corps provided the opportunity to operate during the
wet season in the north simultaneously with operations in III and IV Corps
conducted during the dry season in the south. (See figure A-3)

(1) Units | |

While in I Corps Tactical Zone from 25 February to 26
March, elements cf the searchlight platoon were attached to the ARVN 1lst
ard 2d Divisions. While with the lst Division from 25 Pebruary to 24
‘March, sections 3 and 4 operated in support of the 2d Infantry Regiment
and the 3d Infantry Regiment. While with the 2d ‘Division fram 26 FPebruary
to 25 March, the 5th and 6th sections operated in support of the 5th and
6th Infantry Regiments. The lst and 2d sections, which remained under
corps artillery controlywere placed in direct support of the Da Nang
Special Section which was responsible for the security of the Da Nang airfield.
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1st Inf Div
Hue

Da Nang Special Sector
Da Nang

2d Inf Div
Tam Ky

Dong Mai Sensitive Area

Bien Hoa
5th Inf Div

Thu Dau Mot
25th Inf Div
Duc Hoa
th Inf Div
My Tho
9th Inf Div
Sadec
2l=t Inf Div
Bac Lieu

(U) FIGURE A-3.
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Searchlight locations.
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' ' While in III Corps Tactical Zons from 26 December 196l to
20 January 1965, element-. of the searchlight platoon were attached to the
ARVN 5th and 25th Divisions. Sections 3 and 4 were attached to the 5th
Division from 28 December 1964 to 19 January 1965 but were under opera’ion-
al control of division artillery. Sections 1 and 2 were attached to the
25th Division from 28 December 1964 to 19 January 1965 and were also under
the operational control of the division artillery. Sections 5 and 6 re-
mained under corps artillery control and were placed in direct support of
the Dong Nai Sensitive Area which was responsible for the defense of
Bien Hoa Airfield.

; While in the IV Corps Tactical Zone from 22 Jan.uary to 12
February, elements of the searchlight platoon were attached to the ARVN
T7th, 9th, and 21st Divisions. Sections 3 and 4 were attached to the 7th
Division frum 22 January to 12 February and remained under operational
control of division artillery in support of the 1llth Infantry Regiment and
Kien Hoa Sector. Sections 1 and 2 were attached to the 9th Division from
22 January to 12 Pebruary in direct support of Duc Ton Sub-Sector, Vinh
Long Sector, and the 13th Infantry Regiment., Sections 5 and 6 were attach-
ed to the 21st Division from 26 January to 1l February and were under the
operational control of the Division Artillery.

(2) Missions

The mission assigned to the searchlight platoon was to
furnish direct or indirect illumination in support of tactical night
operations, In addition, it received missions during the evaluation to
be prepared to support outposts and hamlets within the effective range of
the light beam with on-call illumination.

b. Enemy

It is a well-documented fact that the Communist apparatus
in the RVN is an extension of the Cammunist party of North Vietnam,
and that directi .n and materiel and personnel support is received from
the North, Sup:r. » authority in the VC political and military organi-
zation in the RVN 3 the Central Office South Vietnam located in Tay
Ninh Province near the Cambodian border. Subordinate thereto are four
military regions and one special zone (corresponding roughly to the
capital area), each of which has a subordinate series of provincial,
district, and village-commune porty cammittees.

(1) Units

%

The VC military forces can be divi ied into 3 operational .

categories: main force, local force (together about 35,000 troops), and
militia units (60,000 to 80,000 soldiers)., The main force consists of
full-time units controlled by the military region. Local force units are
controlled by province and district committees. They are well-organized
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and the personnel are well-trained and well-equipped., Militia units are
full- and part-time local armed groups responsible to district, village,
and hamlet authorities. Personnel of these units are used frequently as
intelligence gathers, porters, or as reinforcements for main and local
force units. They may replace losses in the local force.

- A VC battalion is planned for 4LOO to 500 men, but in
reality may consist of as few as 250. A company averages 100 men and a
platoon about 30. Personnel mey be acquired voluntarily, by kidnapping,
or by impressment using blackmail or threats of violence. There is
evidence that large nmbers (a total of about 45,000 in four years since
1960) of native-born North Vietnamese have infiltrated fram North Vietnam
through Laos into the RVN.

Viet Cong forces are in general lightly equipped and have
a commensurate degree of cross-country mobility. In addition to individual
weapons, they have a large number of autanatic weapons and light crew-
served weapons. The larger units are equipped with mortars amd recoilless
rifles. Supplies are obtained through capture, local procurement, taxation,
and infiltration. Food staples such as fish, rice, and manioc are readily
available.

(2) Capabilities

Because of support rendered by the country people,
familiarity with the area, lack of responsibility for life and property,
and the nature of guerrilla organization, equipment, and tactics, the
VC are able to move virtually at will thrcughout much of the RVN. They
are able to exploit as necessary the differences in race, religion, class,
econanic condition, and cultural bickground of their targets. They
have a well-developed intelligence. system, good discipline, and a
usually effective security syster:..

Tiet Cong militavry operations have the advantages of
speed, suprise, ..eception, and ini’iltration., Training, accomplished in
srall, local areas by well-indoctrinated cadre, probably emphasizes
selection of the most wvulnerable targets, night operations, movement
as small units until concentration is required, terrorism and propaganda,
use of weapons, employment of terrain and weather, and infiltration.

The VC objective is not, at the present stage of their insurgency, to
hold terrain, but rather to inflict losses on govermment forces, to
capture weapons and materiel, and to convince the people that the govern-
ment in Saigon cannot protect them and will eventually be defeated.

(3) Limitations
Viet Cong limitations stem from their need for straff®
security and the largely clandestine nature of their activities. Al-
though the people among wham they live afford them a high degree of
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protection, active and passive, force must often be used, and support
based on threats and fear endures only as long as pressure is brought
to bear., Primitive living conditions add to the strein of avoiding
govermment troops until the right mament, The VC are vulnerable to air
and artillery attack, and less so to amor attack. Limited logistical
capability, lack of communications, and insufficient medicine are other
weak.iesses, '
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(C) ANNEX B
TARLE OF ORGANIZATION AND EQUIPMENT
FIELD ARTILLERY SEARCHLIGHT PLATOON
(PROVISIONAL)
ARMY OF THE REPUBLIC OF VIETNAM

1. MISSION. To furnish direct and indirect illumination in support
of tactical night operations.,

2, ASSIGNMENT. Assigned to corps artillery.

3. CAPABILITIES.

84

The platoon can provide mobile battlefield illumination for
the area of one division under nomal conditions.

b. The platoon can provide organizational maintenance of organic
equipment.,

c. The platoon can provide a oomunications system for control of
organic searchlights.

d. The platoon is dependent upon higher or supported headquarters
for survey and observation.

e, Individuals of this platoon can engage in effective, coordinated
defense of the unit's area or installation.

L. BASIS OF ALLOCATION. As prescribed by J3 RVNAF High Command for
test.

5. MOBILITY. One hundred percent mobile.
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PART III. (C) BQUIPMENT

- m———
1 —_— 2 3 4 5 )
T Plat Hq Svc and Searchlight Sec
Description Section Maint Sec Hq Sad Remarks
Ordnance ‘
Truck, 1/4 ton 1 .
Truck, 3/4 ton 1 6 6
Truck, 2 1/2 ton 1 1
Trailer, 1/4 ton 1
Trailer, water 1 Not issued
Carbine, M-1 1 3 18 [
Pistol, cal .45 2
Rifle, automatic (BAR) 6
Rifle, cal .30 M-l 1 6 6
Submachine (Thompson) 1 6 6
Bayonet, w/scabbard l A 30 2,
Binocular, 7 x 50 2 6 3 iesued
Aiming Circle 1l 6
Firing Set, Artillery 6
Engineer
Compass, lensatic 2 6
Electric repair set, No.2 1l Not issued
Light, command post 1
Searchlight, 30-inch é
Flashlight, MX991/U 3 3 12 6 |
Generator, 19.5 kw 6
Quartermaster
Cook set 1l
Panel Set, signal b
Axe, wood cutting 1 kg & 1l 1 6
Pick, w/handle 1 1 6
Shovel, D handle 2 2 6 12 Not issued
Table, folding, field 1 1 6
Chair, Folding, field 2 2 12
Tent, command 1
Tent, w/side 1 1 é é
Typewriter 1l
Saw, 2 man 1l 6
Tool Set, repair 1l
Can, gas, 5 gal 2 4L 12 12
B B-5 ANNEX B




CONFIDENTIAL ?

1 2_| 3 A 5 [ 6
Plat Hq} Svc .and  [Searchlight Sec
Dascription Section Maint Sec [ Hg™ ] Remarks
artermaster (cont o :
i
Nozzle, gas can 1 ' 1 6 6
Can, water, 5 gal ! 4 6 12
Drum, 55 gal D2 6
Belt, utility TE 33 1 l 1l 6
!
Signal :
Radio, AN/VRC-9 I 1 .
Radio, AN/VRC-34 1 |
Radio, AN/PRC-9 1 3 ' AN/PRC-10
| © ismued
Switchboard, SB 22/PT I | - ;
Telephone EE8 2 X 2 12 i .
Antenna RC 292 | 1 | i
Wire, electric WD 1 1 1 6 |
) Reel, RL 27 1 1 3
f }
; |
i |
|
i |
| u |
! i ;
i |
’ |
| 7 :
| ;
’ |
ANNEX B B-6 '
" ¥




(U) ANNEX C

CHARACTERISTICS OF THE SEARCGHLIGHT AND GENERATOR

1. SEARCHLIGHT

a. Searc t er

Manufacturer _ The Strong Electric Corp

Serial Numbers 27, 28, 29, 30, 31, 32

Part Number Corps of Engineers 13202E001

Federal Stock Number 6230-T712-5620

Type Carbon Arc

Positive rod electrode burn rate 3% electrodes per hour

Negative disc electrode burn rate 1 electrode per 6 to 8 hours

Carbon arc current requirements Approximately 600 amperes
starting surge, 190 to 200
amperes after start

Carbon arc voltage requirements Upon starting, 110 volts,
running 78 + 2 volts

Peak beam candlepower 400,000,000 minimm

Total lumins 310,000

Focus beam width 52 mils (3% degrees)

Spread beam width 180 mils (10 degrees)

Cooling system capacity 584 ounces, military anti-
freese

b. Trailer

Manufacturer The Strong Electric Corp

Part Number . Corps of Engineers
13204E8590

Type Two Wheel ™

c-1 ANNEX C




C.

Shi Dimensio Weight
Overall length

Overall width

Overall heighth

Operating weight
(including trailer)

2. GENERATOR

b.

ANNEX C

Electric Generator Set

Manufacturer

Serial Mumbers

Make

Part Number

Federal Stock Number
Iype

Duty

Mounting

Housing
Batteries (2)

Engine Assembly
Manufacturer
Model

Part Number
Type

Cylinder Aligmment
Fuel Consumption (approx)

804 inches
74t inches
694 inches
1,180 pounds

Hol-Gar Manufacturirg Corp
33, 34, 35, 36, 37, 38,
CE-856-PM/WKI

13204LE7590

6115-837-6773

Permanent magnet
Continuocus

Skid base, trailer mounted
Canvas covered

12 volt each

Continental Motors
PC-60-8, Spec 30
13204E7996

4 cylinder, gasoline over-
head valves

Horizontal opposed
7 gal per hr




Ce

Rated Power (at 2400 RPM)
Electric Generator
Manufacturer

Part Number

Type

Power Output
Phase

Operating Voltage
Operating Current
Speed

Trailer

Manufacturer
Type

Shi Dimensions and W

Overall Length
Overall Width
Overall Heighth

Dry Weight

C-3

70 hp

Hol-Gar Mfg Corp

13204LE7712

Rotating field w/perm
magnet excitation

20 kw -

3

Approximately 80 volts
Appreximately 200 amps
2400 rpm

Hol-Gar Mfg Corp

2 vheel

127 .inchea
74 inches
70 inches

2,500 pounds

ANNEX C




sfep T¢ X0q TOIUOD UT S3ITM uUBNouY aNTI38 03 STTeJ YITTYOIEaS

TIo°
sutsuds uotsnajoad aaT3Fsod
paysnfpe pue (¢-yo) (e Jur

-SUS JNOMOTq dJd® pue (L)) Lerax

aUON TeucTjerado WITT PS9J pleMIof 2AT3IEIau paoserdsy

uMouyUn asnNed—-JJo sind pue SpTOuUatos ANI..HV JIINTIQS

sfep 91 SpUODaS M3 ® JIOJ sajedado JuITy pue (T~1) I3SMOpP M3U paTTe3lsul
syoel

3uTTaA9] pue ATquess® Wnip wolJ FulssTW  (g=) PIOUSTOS JIBNTJIJS paAowad

SUopN SMOJOS TBJOASS pPaTEaAad uoTidadsUy fqydtyoIeas Jo uotioadsul

auoy aTqed Xo0q Tod3uoco0 paserdsy

9ATY

sfep Oz - - JuawedeTdaa O —eaadoul (T—T) PTOUITOS I3sSMO(Q

¢—d Jo 3jusu (TT~S) UOITMs 3833 Ja)TJ3s

—aowvrdaa Futanp pafeuwep TI-g ¥ L1asdoad pue ‘(g-g) xorou peaJ aaT3tsod

sau i Jutpaesj jou ¢-g “psuanq 9T220U JIY €9T220U JITe JauuT padeTday

juawsoeTdad ou ‘yodew peal Juranp peay
suoy uo3sTd woaJ psjeaedss pol Uo03STd £sse Yutads 3o0ys paaoway

S9 JIeq 91

$9 Q@4 Tt
G9 wep 62
$9 uep 0z
G9 uep 6

g9 uer 9

g9 wep g

%9 93Q gz

6Z°ON TBTJISS “68LG08 VSN ‘T *ON IYS T {oIesg

SQUOOTY HONVNHLNI VA INTAdINGA
a XEuv (n)

S)HJIeway PBUWLIOJI8] 30TAJI8G 31E(]

ANNEX D

D-1




aIoN

Ut o¢

QuoN

say 2z

SuoN

8Iy 9¢

ay 1

say 2

SuoN

yolem peol Jupinp peSyme(q

POYORID seAM 39)doulq yZyrdogs
‘yorew peol Supanp jJO ared JOA0)

oIe £q peurng
dund uotrjvASLTe

J0 JaA0d SUAT J0f jJuswedeTdar oy

oxe £q paurng

SupOTIs pue JuTieaydsAo sjuTod

yoyms LyTned
JJ0 3nd 03 UITT pasned Le1dy

FTNOITO NOOTISFUT UT aanTTed

eInTTRF YOI MG

A-0La0 £q paxtedey

Fut33 1) eeweld peoedea
pue jJoddne pueiys Supyred pepreM

PePTeA jeyouaq yIFrdogs
3J°T pey “Jaacd TTe2 Jujsuss
uotsnijord aafypsod pedeTdey

8aTzZIou
I}e Jajno pus Jsuufp paserdey

amssaxd 9%sor dund opTMERIpLy
9)BIq UUTIEASTS PUBR SOFASP
efew] oJd® JJOo @)alq JaA0D SUST

(L=¥) Leeax
PeaJ pIBMIo] aAf3eZau peseTdey

S9TZZOU JTe J93NO pue Jauuf pasetdsy

(2-1) feTex J030®qU0d paverdey

9Tqed xoq ToIjuod paserday
(€-8) yojms aueaate paserdey

(6-)) LeTax qnomorq oI pasetdey
(OT~S) U23TMS Ia)TJ3s poeoefdey

(6-S) uP3ITMS JFo 3mo
uoqJaed 3JI0ys oATj3edsu paoeday

$9 q°4 8

99 Q4 ¢

§9 wer Lz

§9 uep G2

99 uepr g
§9 uepr zg

§9 uep €1

§9 uep 11
§9 uep 01

9 uep g

§g uepr g

g2 ON TBWIeS ‘¢I8G08 VSN TZ° ON U FLYoaeas

(TT=S) 4o3ITMS 3§83 JO)TI3S pue
(0T-S) Y23TMS JoxTI3S pajsnipe

pue SJUTITM XOq TOI3U0d 3TTNQ®Y 9 xdy 9F

ANNEX D




ouoy
SUON
sIy 92

81y 2

QUON |

say

sIy g

YT

auoN

sfep ¢¢

Lraedoadury peaocw XSTP eATIedoN

oIe £q pauang

ONTII8 03 PATTRJ YITTUIIEag

9YII38 0} DPaTTel JUITIYOILeS

jJIom 30U PIP J933uw 88e3TOA

jusq 9TZZON

A-O1A0 £q paxtedey

paysnd sem
uoyIng IS Y3 usym aJe3ToA oN

pesay uoystd
woxJ peojesedas poI uo3std

(LX) LeTea
Po99J pIemloJ eaT3edsu peserdey

Jasmop paderdey

9Tqeo Xoq TOI3u0d padetday
aTqeEd Xoq
TOIJUOD UT SITM uayolq paxpedey

JaTTeI] WITY
=qaIeas uo JupIeaq TIYM PaualySIlL

aTqed xO0q
TOJIFUOD UT SITM uaxoxq paspeday

9Tqed Xoq
TOJJUOD UL aJITm uaouq paxteday

(2-w) TI8°
Sutsues uoysnajoxd aarjysod pajsnipe
PUB eTzzou JTE® Jauul paderdey

$9 934 9

§9 wepr 91
§9 uep 2T
$9 uep T

g9 uepr g

79 %9Q T

9 29q gz

9 29q LZ

LZ°ON TetI98 €,8,608 VSN ‘C°ON JUIr(ydJIeas

(T-W) aeqoumre

paatedax pue fxoq TOIJUOD U SJITM
uayorq paxtedax €(¥1-S) YI23[Ms Yooy
~I93Ul uoqJIed jJoys ArIeIou paysnipe
‘wa3shs JuTpood JevITO qulmv Yoy Ms
SUBAJTE padeTdax ‘(g-G) YOITMS JJojno

uoqIes 3I0ys aATiTsod poderdey ¢9 adv Tz

STX3S 03 PO[TRF YTTTYsIeag

Arquess® Sutrrds 3ooys parqway

§9 TeH 8T

$9 934 o1

ANNEX D

D-3




um oz
um oz

um o2

sIq %

ouoN

sfep 0T

say 21

ouoN
SuoN

oIe £q peuirg
= dqe £q peudrg

oI® Aq paurng
oxe £q peuang
.o.npho jou

PTNOA Jojom GATIP @AT3Tsod ‘arofd
JOU PTNOA IO0J0W SATIP IATIRION

pegsnd gva uojyng dojs Wym zjo
nYsS 30U pTnOM IYIFT ‘9z3arJ-Tauw
- upresT ATquess® peay SATITEO4

A-01a) £q paxyedey

£yaedosd uamny qou prp X=
. oXe £q peunag

pouInq I03068TIeY

9T330U JTR JouNy pedwrdey
9TZ20u JTR Jouuy pederdey

28TSE0U JIT¥ J#3N0 pu® JouUUY
pum ‘Iojoerea Livprpomm pederdey

°T3%0u JFw Jeuu} peovTdey

aT330U IT® Jeuuf

pue sfeTax (g-Y) Buprado eaypj3psod
o3 pue (L~-Y) P99 pIealo} sAafjedeu
‘(9=X) P9sJ esIeas eafisSou peswpdey

. eTqeD

X0q TOIJUCO U SeJfA UsyOIq eeJyj
paxtedes pue (4T-S) oIS JJo oaw
‘Lrqmess® pwey saT3isod peowrdey

OC*ON TeTIe® ‘O28SD8 VSN ‘T ON FuTiqodven

FuTIpa Xoq TOIJUOD JITINGE

‘(z-20) T19° Fupsuss uopwnijoxd
SATI e od pasnfpe ‘mejsds Fuprooo Jwetd
‘frquessv pesy aaT)Teod peserdey

L1qmesse pwey
sAT}TS0d WO SYEe] eseelJ-TIuy

(4-X) £eTax pesj

PIBAIO] eATjEdeu pue (%-g) Jojom
uorjejol aaTyedeu paswrdey
97zzZou ITe J9uu} pederdey

J0309TJad LrepriXne pedeydey

9 wep T
¢9 wep ),

S9 uwepr %
S9 wep T

19 %0Q 62

™9 28 sz

¢9 ady zz

§9 ady 2T

S9 TeK §
$9 q°d &

§9 Qa4 LT

ANNEX D

RIS SRR




oTqed xoq ToIjuod padurded

§9 uer g

§9 uer 9

99 JIeH 8

9 ®J

$9 q°d 0T

$9 q3d 9
§9 uwep T¢

$9 uep 9z
9 uep 6T

§9 uwer g1
99 uwep €T

§9 uer 21

slep 21 JuamedeTdex oy faatyeredout (Z~1) proustos eHIIS
_ aTqed xoq
8IQ 9¢ TOIJUOD UF SAITM UK oIq paxypedey
TE°ON TeTI9s “LT8508 VSN G ON JqFTLUodweD

(12-8) Ww3Ims JTWIT pIemiof SATj3edeu
n y3g £q pajespiqer pUe J0300TII AIRTTPRME ‘Ie8Mop

sfep g S3YIITM8 T2-S ¢ ‘oI £q peuang €saTzzZou ITe JO3NO puR Jsuuf paderdey
. (9-9)

suoN IeJ 003 }9%q PIarTnd NSTP aaTIeSON 1030w uorirsod eatjedeu pedserdey
sfeTex (g)) SurTo4d aap3ysod pue

sy % £L1xadoxd 3urpesy j3ou suoqre) (L)) pasJ paemioy aatrjedau peoeTdey
T2-S) UOITMS JTWIL PIBMIOF

Teuo3elado AAT}IBIOU PAAOWAI PUR SOTZZ0U JITe

TTIIS INq PayoRJd sM ITTYOIRSS UO JIIINO pue Jauuf ‘I03097Jod Arejrpme

sy 21 Jdoyealq JTNIITO ‘oxe £q pauwrng ‘ATquesse peay aaTyysod peoeydey
ouoy paydeI) aquy JI1e pedeTdey

UoT3Ioe 0jUT JyInoxq Juteq

upe ¢ SBM JUITTYOIRaS 8Y3 OTTYM udjoIg aqn3 jJoddns pox aapjysod peoerday
UOoN 9TqeTTeA®R JUSWAORTdSI O YOIew peol SUTJINP 3SOT T99YM JO036E)
POLIad souvwRjUTEW FuTInp J3a8MOp

SuoN peovdas Oae £q jumq Lysnopasag pue J0399TJed Arelymxme paderdey
81y 9¢ aTqeo xoq Toljuod paserdey
safzzou

U o2 oxe £q pauang dFe 43N0 pue Jauuy paverday

SRS SR S ———..

ANNEX D

D-5




sfep ¢¢

slep ¢

Suoy

sy 9¢

euoN

QuoN

suoy
auoN
81y 1
say 21
auoN

uog3ysod
JJO Y3 3® UeA® uo SWBD OJY

Speol ySnol Jeao pesds yipy 3w
SUTATIP 07 ONp uUSNOIq SIoM SWeT

yoaswm pwol Suramp
uoT}elqTa fq ueyolq EEM EFETH

oxe £q peuang

yoIew peol FupInp
uoTyRIqTA £q ueOIq SEBM SS®TH

oxe £q peuang
T °ON 3Y3TT woxJ psacmey

(z-®) 1190
Sutsuss uopsnajuad eAf3Tsod pe

=~38n{P® {(2-j) L¥Tea L03083uco Pedwrdey

UTRI} GATJP

eATIedou pegtedes puw (T-X) Aegea
J30 paaedas ‘sIojom (#-g) UOTIEIOI
eafiedeu pue (9-g) uorjyeod eapjedau
‘(8X) MTox Bujrold safyeod peoceydey

ueyolq

LTquesse Fupids dooys puw exmiq
UOTIPAST® ‘SSRTZ mopuin FUTMITA oJw
peovded pue ‘eTeos Yjmmise pexyedey

9Tqe2 Xoq ToIjuco paserdey

§9 ady L2

9 q8d 6

§9 wep Lz
§9 wep 6

TE*ON ToT3e¢ ‘90808 VSN §°ON IUTFIuoIves

89%Td MOPUTA SUTMETA aJ®
‘Yo3 M8 JJoamo uoqIEd JI0ys eATyFsod
{T-2) seysniq saf3eod peverdey

S9T230u IT® JejN0O puw Jauuf
pue (T~1) PTOUSTOS Jesmop pedwTdey

9T2zZ0u Jfe JI3uut pederdey

SS¥TZ MOPUTM JUTMOTA OJ®
pue oT2ZOU JT® Jouuf pecerdey

(2T-3) 4o3TMs 3893

J9)LI38 pue (OT-C) UITMS JoNTIIs®
€(2X) LeTax I03083u0d peserdey
a1Zzou JT® Jauul paderdey

(2~1) ProusTo8 Iajfx3s peoerdey

g9 JEN Z

$9 Q94 9T
$9 q9d 6

9 a9d 9

9 uep TE

$9 wBp Of
$9 wep oz

D-6

ANNEX D




suoy

ay T

utw ¢

ouoN

QUON

SUON

oTqeTTeAR JuemwadwTdax oy

JJo 3m o3 W3
3 Jursned 88007 SEM 3083U0Y)

uMow{UN 98NE)

oTqeTTRAR jJusueoeTdax oOf

SuoN

OEOZ

8¢ "ON T®TIe8 Cggsdg VSn ‘g 'oN Jojexous)
ouoN

LE °ON Tetwres ‘88508 VSN ‘G ON Jojedeusdh

XeaT T¥o 2upsnea
pPadjoead ardnodowrayy Jo as®g G9 uep 9z

oTqeo
Jamod uo uoy3osuu0O aTew paserday §9 %9q Of

9€ °ON TeIIes ‘£8g¢08 VSN ‘Y *ON Jojedouet)
paddTa} Jeyeeaq JTNOITY 9 Qo 2

yesT
Jugsned paxyorxd aydnooowrayy Jo 9s®y g9 uep 9z

SE °ON TeTIas ‘288508 VSN *¢ ON Jojelausy

ouoN

€ °ON T®TIes ‘188508 VSN T¢ "ON J0j3exaudy
suoy

€€ "ON TewI9s ‘088508 VSN ‘T ~ON J0jeiotdg

-7




1.

(U) ANNEX E
BEQUIPMENT FAULTS

DEFICIENCIES

Deficiency
a, Searchlight

(1)

(2)

Positive electrode
contacts (FSN 6230-
961-1133) did not

fit properly.

Airvane switch (P/N
13202E0401) did not
withstand prolonged
field operation.

b. Generator

None

2,

SHORTCOMINGS

Shortcomings
8, SearchliSht

(1)

(2)

(3)

(4)

Dowser was frequent-
ly burned by the arc
and did not complete-
ly hide the after-
glow.

Shock spring piston
P/N 13202E04,87)
separated from the
piston head.

Arc viewing window
glass (P/N 1302E0030)
cracked.

Reduction gears on

(P/N 13202E0660 and
13202E0543) electric

.

Suggested
Corrective Action

Item be redesigned
Item be redeéi@ed '

or eliminated.

Suggested
Corrective Action

Improve or remove,

Piston head be more
firmly attached to
the piston rod.

EIR Case Report
4795-3901-03

EIR Case Report
L795-3906-01

EIR Case Report
4795-3901-06

A gasket be install- EIR Case Report

ed on both sides of
the glass.

Improve quality
control by manu-
facturer.

E-1
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Suggested
Shortcomings Corrective Action
motors were faulty.

(5) Positive sensing cells A locking device be developed.
(P/N 13208E8L0L4) required '
constant adjustment.

(6) Main reflectors (FSN Coating process be investigated
6230-961-1144) failed to determine causes and corrective
to retain their actions to be taken.
original luster.

(7) sSealed relays proved A voltage source with meter be
unreliable though made available to the unit.
they checked out in
continuity checks.

(8) Ampere meter (FSN Improve quality control by
6625-851-4296) on manufacturer.
control boxes failed. -

(9) Quality of positive Improve quality control by
carbon wes pcor- manufacturer.

b. Generator

(1) Thermocouples (FSN None
6585-647-2097) bases
cracked causing small
oil leaks.,

(2) Male connectors (P/N Connectors be made of more
1320LE1399) of power durable material.
cables wawre easily
scrred snd broken

3. CORRECTED DEFICIENCIES

Deficiency Corrective Action Remarks
Control box cables were Cables were replaced with No difficulty
of poor strength and new hardened, bonded cables was encounter-
durability. sent from ERDL (figure E-1) ed with the

. new cables.

\ .
ANNEX E E-2




(U) FIGIRE E-1. Control box cables (new bonded cable on right).
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(U} APPERDIX 70 ANNEX E

PART FA_LURES

The parts which faiied and acversely aifected the coperation of the
searchlipht or those for which an EIR wis submitted were the airvane
switch, the spring shock absorber. control box cables, dowser, contact

tension springs, and arc viewing windows.
a, AIRVANE SW1TCH

The airvane switch was unrelrabie and could not withstand the
shock c¢f normal high speed road travel and custained operations in Vietnam.
The roller bearing ccntact, which is att2ched to the spring loaded door
and is normally an open =witech, had its ccanection brcken five times when
the 1°ents were moved over rough roaas. In three of the five cases, this

such . way as to clese the electrical circuit and block the door in the
closed position, In these three cases insufficient air came through the
air nozzle which resulted in same or all of the following mrts being
burnt: auxilizary reflector, inner and outer air nozzles, positive con-
tacts, tension spring, and dowser. Wren parts wepre not available for
immediate replacement, it was found that the switch could be inspected

to insure it was not blecked and thern zlsstrically shorted at the terminal
board in order to keep the ligh* in c¢peraticn, Ne further malfunction

was attributed to the lack of this safety devicas. An EIR was submitted

on this item.

b, SPRING SHOCK ABSOIBER

The spring shock absorber, whach s used as a travel lock to keep
the lamp drun assembly from moving vertizally while the searchlight is
being towed, did not withstand higr spesd movement over Vietnamese roads.
On five of the six lights used in the evelvation, the piston separated
from the piston head. These items were :epaired by welding the head back
onto the piston, An EIR has been submii: =d on this item.

¢. CONTROL BOX CABILS

All six of the original control box cables failed when internal
wiring broke during the evaluation, Theze cables were repaired by strip-
ping away the rubber covering and splizing the wiring, This proved un-
satisfactory since the removal of the rubber covering also removed the
water proofing, and since the tensile strength of the wire was not adequate,
new breaks occurred frequently., These cables were replaced by new bonded
rubber cables sent from ERDL early in the eizlvation., The new cables
performed without failure for the remainder of the evaluation., However,
three control bcxes had tc¢ be repaired lat:r because of broken internal
wiring,

E..5 APPENDIX TO ANNEX L




.

D. DOWSER

The dowser and its interlock circuit did not endure under sustain-
ed field operations and did not effectively hide the arc afterglow. Two
dowsers were burned in each searchlight and in one light the dowser selenoid
failed after approximately /0 hours of operation. Although the afterg ow
lasted considerably less than the 30 to 4O seconds experienced with the
60-inch searchlight, it was necessary to elevate or traverse the light at
least 1,600 mils away from the illuminated area immediately when the light
was shut off to prevent range estimaticn by the enamy.,

E. CONTACT TENSION SPRINGS

The upper and lower contact inserts of the positive rod electrode
head assembly failed to maintain alirnrcnt during operation. These two
contacts were held together by a sincle tension sprin. while the positive
carbon rod was fed between ther, The springs showed a tendency to lose
their tension and two or three of the spring loops would straighten out.
This caused the contacts to become loose and the positive carbon rod
failed to feed properly. An EIR was submitted on this item, The problem
was considered by LRDL to be a failure of thie operator to align the con-
tacts upon installation. However, even when great care was taken to align
the coatacts, the tension spring still stretched, causing the contacts to
loosen., This was ¢ failure of the sprirg which in turn caused the failure
in the contacts,

F. ARC VIEWING WINDOWS

Four ,;lass arc viewing windows cracked during the field evaluation.
This was primarily attributed to vibration and shock which occurred during
high speed road marches. These windows had a gasket only on the inside.
It was believed that an additional gasket placed on the outside would have
helped to prevent the windows from breaking. An EIR to this effect was
submiitted,
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(U) ANNEX P

REPAIR PARTS

The following is a list of all repair parts, including the overpack,
The 1list is broken down by date

on which the parts were ret¢eived in Vietnam,
OVERPACK (22 to 23 October 1964)

received for the 30-inch searchlight set,

FsN
L720-089-0851,
4,720-089-0853
2910-374~3565
2920-536-5415
2920-536-5422
2920-84,2-7667
6230-056-0065
5930-655-1580
5930-543-8374
5930-583=1602
6230-055-9062
6230-961-9475
5920-221-4520
624,0~155-7836
6230-967-5981,
6230-961-1116
6230~-961-3621,
6230-961~-1148
6230=076-2653
6230-078-4480
6230-078~4479

. 5977-961-3704

6230=076=2652
6230~961-1142
6230-961-1132
62306-076-7601
6230=-076-2651
6230-961-3610
6230-961-1130
6230-055-7346
6230-010-5194,
6230-961-3633
6230~961-3609
6230-961-8312
6230-961-11.5
6230~961-360%
5930-501-1622

NOMENCLATURE

Hose

Hose

Fuel Pump

Kit, repair generator
Kit, répair starter
Kit, repair magneto
Switch, overspeed
Switch

Switch

Switch

Relay

Pump, electric
Fuse

Lamp

Tube, sucker ext
Lens, plain

Lens, special bean
Lens, spread beam
Tube support
Glass, window
Screen, imege
Roller feed

Dowser

Head, neg. contact
Spring contact neg.
Sprocket

Chain

Reflector

Contact, positive
Relay

Relay

Motor, drive
Motor, drive
Motor, drive
Switch

Switeh

Switch limit

P-1l

PART NR

13208E9518-1
13208E9518-2
1539909
1939194
1939201
KIT09033-1
1320LE7 946
MS35058-25
MS525103-25
132024E8013
13204E7939
ORD83766299
M590077-9
M523237-327
13208E9537
13202E0483
13202E0L55
13202E0452 .
13202E0441
13202E0L495
132020033
13202E0208
13202E0187
1320280117
1320280124
13208E6057
1320280418
13202E0205
13202E0199
13202E0534
13202E0647
13202E0660
13202E0532
13202E0543
13202E0LO5
13202E0743
13208E9532

QUANTITY

X2 R XS R R R R R R R R R R R R R R R R R R R R R R R R R R R

ANNEX P




5G20=07"=/LE3
6220070 =1L,
£.230-070-L1 25
€n20-0(1-1175
(’)230-9"31—3 £

4230-961=1.12
A220-001-1135
€710-961-1136
6230-961-3607

Malal )]
? I

3110-555-4000
£230=061~1147
6230-9€1-1139
6230-961-1121
€230-055-0064
£230-072-0009
$230-661=2607
5677=961~1206
6230-061-3625
6230-061-1143
£,230-061-2008
A23C-0€1-1149
$230-055="3L6
6230-961.-112¢
(270-951-3(21
5G40=07C=4532
£230-9(1-1123
67:30-261-1137

£990-01/,-2350
5060-073-0034
6625-015-0194,
2990-014-£362
6230-014-8351.
2920-335-L677
2020-(£90-9975
668 5-526-51)2
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Sviteh, ten-innl
F-'\r" F.Ho ~xt,
?aﬂ. L.H. "'Xt.
"lactrode, ~ocitive
*lectrode, ne .ative

GG fE
137CATF .07
(AR o)

He =0
132C0EC7 10
1320001

(2¢ January 1967)

Vozzle, air outer
l'ozzle, air inner
Spring, hel ext

fSolenoid, dovcer

132027C234
1320270204
13202E0263
13202ECHE 6

~“elenoid, pos, striler 13207T0581

(2 Pebruary 19(5)

Pearing

Nelay, positive
Swilitch, thermo
Sneft pin assy
Themocbuple
Purmp, coolant
Zelenoid, dovser
Tube assy, air
Prush

Control

Telay, hain
Stran assy
elayr

“lectrode, oS
Tlectrode, neg
Cell, phototon
Contact, pre adv
Sprinsg, tension

| 12207E0679

137620452
12204EAC1 S
1320210120
532948(C)

13217732053
1220700486
1320270207
1320350832
nR1-76L68

1270250539
13207EC552
137025053,

1320250610

1320270011
1300676114
1370250199
1320270715

{11 Fetauary 1965)

Chaft
Sensine cell
Voltmeter
Control essy
Jovenor
Re;ulaiOr
Control assy
Thermocouple

F-2

13°0LEF033
12206n2/,0L
13°01E7678

1320LFECLS

SBARTITY
-X¢)
ea
ca
600 en

1oC ea

OIS

.).lh (2. ]
11/ eu
12 ea

€a
€a
€ea
ea
ca
ea
ea
€a
ea
ea
ea
ea
ea

6H0C ea

WVEF = S HONNDSIO™N

12 ea
5’; ca
12 eg

ea
ea
ea
€a
ea
ea
eq
ea

DM ONN

.
.
S e e




FSN

6240-155~7836
6230-055-7346
5930-078-4483
5930~961-3700
6230~961-1149
6239-967-5983
3110-112-5770
6230-055~5939
6230=961-1141
5120-078=-4481
4720-567-1681
5310-543-2740
5305-513-2811
5310-043-175L,
4720-567-1677
4720-567-1678
4720-567-1679
5310-011~L947
6230=-961-1144
5977-B06-0002
3020-B06-0001
5970-B06-0001
5970-B06-0002
3020--B06-0002
6685-B05-0012
1,320-B06x0035
6230-B06-0017
6230-~-B06~0018
5305-B06~0001
5925--B06~-0001
3010-B06-0002
3010--B06-0003

6238~-961-~3610
NPSN

5930-296-6229

‘l March 1965)
NOMENC

Iamp M5-25237-327 36 ea
Relay,neg 1320280534 lea
Switch 13208E8402 6 ea
Switch 13202E0823 6 ea
Strap ad 13202E0552 2 ea
Bracket linkage 13202E9523 6 ea
Bearing 13202E0361 6 e
Blower, fgy, air noz 1320280538 2 e
Heat exdhanger 13204E1396 2 ea
Align tébl 13212E2047 2 ea
Hose as#y, hydraulic = MS287,41-5-0420 3 ea
Washer 186k MS35333-74 100 ea
Serew MS35233-76 100 ea
Ylasher MsS35337-79 100 ea
Hose 1320280649-11 = 6 ea
Hose 13202E0649-42 6 ea
Tube, ails 13202E0319-1 2 ea
Washer 13202E0123 6 ea’
Reflector 13202E0251 2 ea
Brush, pump motor SK556=H 12 ea
Sprocke 13208E8386 2 ea
Block idbulating - 13204E1402 6 ea
Washer, insulating 13208E8391 12 ea
Idler, éprocket 13202E0115 2 e
Boot, thérmostat 13212E9246 6 ea
Pump, hydraulic 13202E0512 2 ea
Case and shackle 13202E0475 lea
Cover, lens 13212E9213 3 ea
Serew MS35233-28 - 100 ea
Breaker; eircuit 13202E0415 2 ea
Drive absy 13202E0093 2 ea
Ring drive 13202E0129 6 ea
(13 May 1965)
Reflectdt; aux 13202E0205 12 ea
Switch, plate 13204E1401 12 ea
(19 May 1965)
Switeh 13204E801% . 3 ea
F=3 ANNEX F
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(C) ANNEX G
COMBAT OPERATIONS

1. OPERATIONS IN SUPPORT OF DONG NAI SENSITIVE AREA, III CORPS - 26
DECEMEER 1964 TO 20 JANUARY 1965,

During the period from 26 December 1964 to 20 January 1965, the
5th and 6th Sections of the Artillery Searchlight Platoon operated in sup-
port of the Dong Nai Sensitive Area which encompasses Bien Hoa Airfield.
Init.ially, the two sections were co-located with the first platoon, C Bat-
tery, 52d Artillery in Camp Hung Vuong at the Bien Hoa Airfield, On 2
January, the sections were moved to Binh Tach Hill (YT 976147), a 28-meter
high hill located just north of the airfield, and were placed in direct
support of the 57th Regional Force (RF) Battalion shich is responsible for
airfield security. From then until departure from III Carps these sections
illuminated 46 concentrations in support of ambush patrols. All of these
concentrations were scheduled as to location and time,and direct illumina-
tion was used. No Viet Cong were detected during these operations.

Vietnamese commanders and their US advisors reported that the pey-
chological effect on friendly troops was extremsly beneficizl. It was
also reported that the searchlights provided much better illumination than
either aircraft or artillery flares. This was attributed to the capabil-
ity of the lights to illuminate for long periods without interruption, to
the ability to shift quickly, and to the minimum requirement for adjust-
ment . The corps artillery commander expressed a desire to retain the
lights for permanent use as part of the airfield security farce.

2, SUPPORT OF CAU DINH RELIEF CONVOY - 110315 JANUARY to 110530 JAN-
UARY 1965. "

On the night of 10 January 1965 the 3rd and 4th Sactions were occu-
pying positions located at the RVNAF Engineer School just north of the town
of Thu Dau Mot. The section cammander received a mission from 5th Division
Artillery to support a relief convoy that was moving north on National
Route 13 from Thu Dau Mot to Cau Dinh (XT 779223). The lights operated on
command of the division artillery commander at 0315 hrs and shifted prampt-
1y in response to corrections made by the division artillery commander who
was with the convoy. The searchlights employed a spread beam and used
diffused illumination. The convoy conducted a blacked out road merch and
had good visibility 100 meters to each side of the road and fair visibility
extending out to 500 meters on each side of the road. At Cau Dinh, approx-
imately 10 km from the searchlight position, the light was sufficient to
allow people to move about in the area without the aid of any other source

of light.

The division artillery advisor reported that the searchlight pro-
vided a light intensity of about 1/2 to 3/4 moonlight along the route of

G-1 ANNEX G
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march. At Cau Dinh the light was equal 10 about 1/2 moonlight. 5

3. SUPPORT OF OPERATION DAN CﬁI 117/SD - 291630 JANUARY 1965 TO 301430
JANUARY 1965. .

At 1630 hours the 5th and 6th S:ctions led by the platoon leader
left Can Tho and moved approximately 40 km to Thai lai (WS 619125), The
sections were escorted during the move by three RF armored cars and an RF
infantry platoon. They arrived at Thai Lai at 1800 hours and occupied a
position as directed by the 21st Division artillery commander. The posi-
tion was co-located with the 1st Platoon, B Battery, 211th Artillery Bat-
talion and the headquarters of the RF battalion. The area was secured by
the three armored cars and a RF company. Other units participating in the
operation were the 33rd Infantry Regiment, L4th Ranger Battalion, and the
21st Reconnaissance Company. The searchlights received their initial mis-
sion at 2015 hours and from then until 2115 hours illuminated four concen-
trations at ranges of 8500, 8100, 6800, and 6200 meters using direct and
diffused illumination. The lights illuminated another concentration at a
range of 2000 meters from 2145 to 2200 hours. No enemy were observed.

All concentrations were requested by artillery forward observers
using normal fire request channels and the standard fire request format.
Units on the ground reported gcod visibility from 400 to 6CO meters. The
ARVN units were cccupying hastily prepared positions for the night and the
commanders felt thet the only reason the VC did not attack was because of
the lights. The advisor to the reconnaissance company had stated that his
unit did not have a forward observer and did not know whom to contact to
request illumination. No illumination plzn had been distributed. The

weather was clear and there was no moon,

4. SUPPORT OF TAN HUNG OUTPOST - 312400 JANUAKY TO 010230 FEBRUARY
1965.

At approximately 240C hours on 31 Jan the 5th and éth Section re-
ceived a request from the DBa Xuyven Province Chief to illuminate Tan Hung
outpost (XR177635). The section had arrived from Can Tho at 1730 hours
that afternoon and was located with the 212th Artillery Battalion at the
Soc Trang Airfield. By 0030 hours the light was in operation and providing
illumination to the outpost which was under attack from an estimated pla-
toon of Viet Cong. The outpost was located. 12,000 meters from the search-
light position. Artillery fire was adjusted using the illumination pro-
vided by the searchlight and the VC were seen withdrawing. The section
continued to provide illumination to the outpost until 0230 hours at which
time the mission was terminated. The weather during the mission was clear,

The defenders of the outpost reported that they could see clearly
to a distance of 100 meters in all directions with the illumination pro-
vided by the searchlights. They further reported that when the illumina-
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tion started the VC attack slowed noticeably.

5, SUPPORT OF SOC TRANG RADIO STATION - 042145 FEBRUARY TO Q42215
FEBRUARY 1965.

At 2145 hours on 4 February the 5th and 6th Sections located at
the Soc Trang Airfield were requested .o illuminate Ba Xuyen prcvince Ra-
dio Station which was being harressed by an estimated Viet Cong squad.
The radio station was located 3200 meters from the searchlight position.
The light was on-target by 2200 hours. By 2210 hours a forward observer
was adjusting artillery fire into the VC positions and the enemy was seen
withdrawing., The mission was terminated at 2215 hours ard no further ac-
tion occurred that night. The weather durirg the period was clear.

As in the Tan Hung outpost attack on 1 February, the defenders of
the radio station noted that the VC harrassment subsided considerably
when the illumination started. Both of these incidents point out the val-
ue of having the searchlightes constantly in position and ready to illumi-
nate targets of opportunity when operating in a counterinsurgency environ-
ment .,

6. SUPPORT OF OPERATION OF 5TH INFANTRY REGIMENT 031700 MARCH TO
040300 MARCH 1965.

At 1700 hours, 3 March, the commander of the combined 5th and 6th
Sections was briefed by the 2d Division G3 on a search and destroy oper-
avion that was to be conducted that night by the 5th Infantry Regiment.
The march covered about 12 km and the unit was escorted by an ARVN in-
fantry company in 24 ton trucks. The sections arrived in position at
2000 hours., At 2230 hours an artillery forward observer requested and ad-
justed an illumination concentration. At 2400 hours the forward obser-
ver reported that the infantry had killed three VC amd captured six others
using the illumination provided by the lights and requested that the sec-
tion continue the illumination. At OO045 hours the forward observer re-
quested a shift of the light to illuminate the final objective for the
battalion assault. By 0200 hours the objective was secured and the in-
fantry was ordered to move back to its home station, The searchlights
road marched back to Tam Ky, arriving at 0300 hours.

Although the section commander was briefed on the operation, no
provisions were made to develop and distribute an illumination plan.
Both targets were illuminated as targets of opportunity. With a minimum
of planning, illumination of the final objective could easily have been
on-call, The illumination was adjusted using normal artillery procedures.
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(C) ANMEX H
PROPOSED
g TABIE OF ORGANIZATION
FIELD ARTILLERY SEARCHLIGHT BATTERY
ARMY OF THE REPUBLIC OF VIETNAM

1. MISSION. To furnish direct or indirect illumination u support
of tactical night operations.

2. ASSIGNMENT. Assigned to corps artillery.
3. CAPABILITIES.

a, The battery can provide mobile battlefield illumination for
the area of one division under normal conditions. Each platoon is
capable of providing battlefield illumination for the area of one
regiment under normal conditionms.

b. The unit can provide organizational maintenance of organiec
equipment.

c¢. The unit can provide a communicstions system for control of
organic searchlights.

d. The unit is dependent upon higher or supported headquarters
for survey and observation,

e. This organization is not capable of effective, coordinated
defense of the unit's area or installation and performance of its
illumination mission simultaneously.

L. BASIS OF ALLOCATION. One per corps.

5. MOBILITY. One hundred percent mobile,
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2.

3.

A "-l#o

5
6.
7
8.
9.
10.
11.
12,

13.

14.

AR 320-5
ATP 6-558
ATT 6-6 .
TOE 6-558D
TOE 6-588E
M 6-115

FM 20-60

FM 23-85

FM 23-90

FM 23-92

FT 105-H-6
FT 155-Q-3
USAMSC Stock
No. 7610-C~
2079

USAMSC Stock

2201

* (U) ANNEX I
REFERENCES

E \ A"

Ay

D:’z\ ionary of United States Army Terms

Field Artillery Searchlight Battery

Field A‘rtillery Searchlight Battery

Field Artillery Battery, Searchlight

Field Artiliery Battery, Searchlight

The Field Artillery Searchlight Battery
Battlefield lllumination B

60mm Mortar M-19

8lmm Mortar M-29

L.2-inch Mortar M-30

Firing Tables, Cannon, 105mm Howitzer

Firing Tables, Cannon, 155mm Howitzer
Instructions and List of all Parts Manual for
Searchlight, 30-inch Diameter Reflector, Trailer
Mounted

Maintenance, Overhaul, and Parts List for Generator
Set, Gasoline Engine Driven, Trailer Mounted

I-1 ANNEX I




CCNTTDTNTIAL

Security Classification

DOCUMENT CONTROL DATA - R&D

(Security classilication of title, body of abstract and inde xing annotation must be entered when the oversl! report is classified)

1 ORIGINATIN G ACTIVITY (Corporate author) 2a REPORT SECURITY C LASSIFIZATION
] 0 P CCNFIDENTI
Lmy Coneent Tew: in Vietnam T P’ L DENTLAL
D3R r et a p ) U
Al Sar Trancisco 94017 Croup 4
3 REPORT TITLE
SEARCHLIGT ILUNINATION ()
4 DESCRIPTIVE NOTES (Type or report and inclusive dates)
FINAL "EPOTT - 26 Decenber 1964 to 20 April 1945
§ AUTHOR(S) (Last name, first name. initial)
Y"cDonald, Francis '/, Capt, Armor
6. REPORT DATE 78 TOTAL NO OF PAGES 7b. NO OF REFS
20 Movermber 19545 7, =
88 CONTRACT OR GRANT NO. 9a ORIGINATOR'S REFORT NUMBER(S)
None .
b PROJECT NO. Vone
’
3 None 9b. l?,;rnu's.gol:lfponf NO(S) (Any other numbcn_hu may bo aseipned.
d JEALA Project Mumber 17=160,0 O

10 AVAILABILITY/LIMITATION NOTICES

Tualified requestors may obtain copies of tais report from DSC

11 SUPPLEMENTARY NOTES 12. SPONSORING MILITARY ACTIVITY

- UC Army- Combat Developments Command
s Fort Pelvoir, Virginia

13 ABSTRACT
The purpose of this evaluation vas to deterrine the feasitility and desirabili
of employins ariillery searchlicghts in the counterinsurzency effort in the “epublic
£ Uietnar. (RV¥), (U)

From 26 December 1904 to 30 April 1965, the irmy Concept Team in Vietnar (437
conducted the evaluation of 20-inch diarmeter reflector carbon arc searchlizits,
This was accomplished by observins and analyzing orerations of a test searchlirht
platoon of the Army of the Republic of Vietnam (ARVN) vhich wis equipped vith six
15 Army 30-inch searchlichts, The evaluation vas conducted under actual combat
conditions and in no instance was the platoon ernloyed merely to satisfy specific -
evaluation objectives. (U)

The evaluation revealed that 20-inch searchlishts could be effectivel; ernloyed
in counterinsurgency operations. The employment of the lizhte in pairs assurec the
availability of illumination when requested and 2lloved the ~latoon to supnort a
larze area, (C)

It was concluded that introduction of additional searchlirht units into Vietnam
is desirable, lowever, prior to the organization of these units, Vietnamese
mechanics and technicians must te throu-hly trained in all echelons of maintenance
due to the complexity of the ecniprent.. (C)

DD .fo**,. 1473 CONFILINTIAL

g Security Classification




BNt ] T

Security Classification

Y WORDS

i sht ~latoen
v -\}"):—v-(n#
Conrterinenr-oner
~ramvaad t oA s t A
atlone, Victnan

INSTRUCTIONS

1. ORIGINATING ACTIVITY: Enter *he name and address
of the contractor, subcontractor, grantee, Department of De-
fonse activity or other organization (corporate author) izsuing
the report.

2a. REPORT SECURITY CLASSIFICATION: Enter the over-
all security classification of the report. Indicate whether
‘‘Restricted Data’’ is included. Marking is to be in accord-
ance with appropriate security regulations.

2b. GROUP: Automatic downgrading is specified in DoD Di-
rective 5200.10 and Armed Forces Industrial Marnual. tuter
the group number. Also, when applicable, show that vptional
markings have been used for Group 3 and Group 4 us author-
ized.

3. REPORT TITLE: Enter the complete report title 1n all
capital letters. Titles in all cases should be unclassified.
If a meaningful title cannot be selected without classifica-
tion, show title classification in all capitals in parenthesis
immediately following the title.

4. DESCRIPTIVE NOTES: If appropriate, enter the type of
report, e.g., interim, progress, summary, annual, or final.
Give the inclusive dates when a specific reporting period is
covered.

S. AUTHOR(S): Enter the name(s) of author(s) a® shown on
or in the report. Entet last name, first name, middle initial.
If military, show rank and branch of service. The name of
the principal aythor is an ahsolute minimu.. requirement.

6. REPORT DATE: Enter the date of the report as day,
month, year; or month, year. If more than one date appears
on the report, use date of publication.

7a. TOTAL NUMBER OF PAGES: The total page count
should fcllow normul paginstion procedures, i.e., enter the
number of pages containing information

76. NUMBER OF REFERENCES: Enter the tolui number of
references cited in the : eport.

8a. CONTRACT OR GRANT NUMBER: If approptiate, enter
the applicable number of the contract or grant under which
the report wus written

8b, 8, & 8d. PROJECT NUMBER: Enter the appropriate
military department identification, such as project number,
subproject numt.:er, syste n numbers, task number, etc.

98 ORIGINATOR'S REPORT NUMBER(S): Enter the offi-
cial report number by which the document will be Identified
and controlled by the originsiing sctivity, This number must
be unique to this report.

9b. OTHER REPORT NUMBER(S): If the report has been
aseigned any other report numbers (either by the originator
or by the sponsor), also enter this number(s). ,

10. AVAILABILITY/LIMITATION NOTICES: Enter any lim-
itations on further dissemination of the report, other than those

imposed by security classification, using standard statements
such as:

(1) ‘*Qualified requesters may obtain ccpies of this
report from DDC."’

(2) ‘‘Foreign announcement and dissemination of this
report by DDC is not authorized.”’

(3) ‘U. S. Government ager.cies may obtain copies of
this report directly from DDC, Other qualified DDC
users shall request through

‘*U. 8. mulitary agencies may obfain copies of this
report directly from DDC. Other qualified users
shall request through .

‘“All distribution of this report is controlled Qual-
:fied DDC users shall request through

If the report has been furnished to the Office of Technical
Services, Department of Commerce, for sale to the public, 1ndi-
cate this fact and enter the price, if known.

11, SUPFLEMENTARY NOTES: Use for additional explana-
tory notes.

12. SPONSORING MILITARY ACTI:VITY: Enter the.name of
the departmental project office or laboratory sponsoring (pay
ing for) the research and development. Include address.

13. ABSTRACT: Enter an abstract giving & brief and factvcl
summary of the decument indicative of the report, even though
it may also appear elsewhere in the body of the technical re-
port. If additional space is required, & continuation sheet shell
be attached.

It is highly desirsble that the abstract of classified reports
be unclassified. Each paragraph of the abstract shall end with
an indication of the military security classification of the in-
fonnation in the paragraph, represented as (TS). (S). (C). or (U).

There 12 no limitation on the length of the abstract. How-
ever, the suggested length is from 150 to 225 words.

14. KEY WORDS: Key words are technically meaningful terms .
or short phrases that characterize a report and may be used as
index entries for cataloging the report. Key words must be
selected so that no security classification is required. Identi-
tiers, such as equigment mode! designation, trade name, military
project code name, geographic location, may be used as key
words but will be followed by an indication of technical con-
text. The assignment of links, rales, and weights is optional.

UMCLASCI TIED

Security Classification




