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FM 4-175
RESTRICTED

COAST ARTILLERY FIELD MANUAL

ANTIAIRCRAFT ARTILLERY

OPERATION OF MATERIEL AND EMPLOYMENT
OF PERSONNEL

SEARCHLIGHT UNITS

(This manual supersedes FM 4-115, June 20, 1940, including
Changes No. 1, July 15, 1841.)

CHAPTER 1
GENERAL
Paragraphs
SecTioN I. Generalo oo ccccamcecccmcmmmccecemermmcme oo 14
II. Antlaircraft searchlight problem..eo--cccummccnan 56
SECTION 1
GENERAL

M 1. ScorE—This manual is designed for use by antiair-
craft searchlight units as a guide in the handling of matériel,
‘selection of personnel, employment of practical training
methods, and service of the piece. Drills and instructions
given pertain especially to the later types of matériel M1941
and M1942.

M 2. REFERENCES.—This manual should be studied in con-
junction with the references listed in the appendix. The ref-
erences include visual aids as well as textual materials.

MW 3. EQuiPMENT.—a. The present standard system for the
detection, location and illumination of targets includes the
following equipment, the arrangement of which is shown
schematically in figure 1.

(1) Detector.

(2) Power trailer.
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OPERATION AND EMPLOYMENT, SEARCHLIGHT UNITS 3-4

(3) Searchlight.

(4) Power plant.

(5) Control station.
(6) Connecting cables.

b. In the present Tables of Organization, each of the three
detector-searchlight sections (the three detector sections
combined with three searchlight squads) of the searchlight
platoon are equipped with detectors. The two additional
searchlight squads are not so equipped.

¢. Figure 1 is a schematic diagram showing an arrangement
of detector-searchlight matériel as limited by cable lengths.
The power plant may be located up to 200 feet from the
searchlight, and the detector may be located up to 260 feet
from the searchlight. The detector is set up as near as
practicable to the searchlight (usually 75 to 150 feet), as
there is no provision at the detector for a parallax correction
for the displacement between the light and the detector.
The detector power trailer may be located within 150 feet
of the detector. The location of the control station is limited
to within 500 feet of the searchlight by the length of the
cable. However, local terrain conditions will usually deter-
mine the fleld lay-out. The connecting cables between each
element are shown in figure 1 as follows:

(1) Power cables from power unit to searchlight (yellow
plugs and receptacles).

(2) Data transmission cable from detector to searchlight
. (cable fits into blue receptacle at searchlight).

(3) Distant electric control cable from the searchlight to
the control station (red plugs and receptacles).

W 4. PosiTion Finpine—The antiaircraft searchlight unit
must determine the present position of a hostile target in
order to direct or point the searchlight at the target. This
present position is located by means of a radio detector which
determines the azimuth and angular height of the target
and simultaneously transmits these directional data to the -
searchlight by a self-synchronous transmission system. (See
FM 4-145.) For those units still equipped with sound locators
for position finding see TM 9-1660 and 9-2660.

3.



5-6 » COAST ARTILLERY FIELD MANUAL

SEcTION II
ANTIAIRCRAFT SEARCHLIGHT PROBLEM

N 5. GENERAL Misstons.—The mission of antiaircraft artil-
lery searchlights is to discover and illuminate hostile targets
operating during darkness in order that antiaircraft artil-
lery may fire on them effectively, or to illuminate hostile
aircraft for interception by friendly fighter aviation.

B 6. FacToRs OF ILLUMINATION.—a. The effective performance
of searchlights in supplying artificial illumination is depen-
dent upon a number of internal and external elements.

b. Internal elements are those which depend on the search-
light and which control its luminous output. The principal
internal elements are as follows:

(1) Illumination intensity and power of the arc which is
the source of light.

(2) Diameters of the crater and the reflector.

(3) Position of the source with respect to the focus of the
reflector. :

(4) Efficiency of reflection of the reflector and that of
other searchlight parts.

(5) Sputtering or unsteadiness of the arc,

(6) Light absorbing deposits on the mirror and front door
glass.

c. External elements are those which act on the luminous
output after the projection of the beam of the searchlight.
The principal external elements are as follows:

(1) Distance of the target from the searchlight.

(2) Absorption of the atmosphere.

(3) Dimensions and the characteristics of the target.

(4) Position of the observer.

(5) Visual acuity and use of optical glasses.

d. For detailed discussion of the influence of these various
elements upon the effectiveness of searchlight {llumination,
see the Operator’s Manual for the light with which the unit
is equipped. ’



CHAPTER 2

ORGANIZATION
) Paragraphs
Section I. Detector-searchlight section e oo oo 7-8
II. Searchlight platoon e cccmmmaccmme 9-10
III. Searchlight battery. oo ceocceommccmoe oo 11-12
IV. Searchlight battalions. .- ceocmomccmcecacaee 13-15
SEecTION I

DETECTOR-SEARCHLIGHT SECTION

M 7. ComposiTiON.—A detector-searchlight section is formed
when, for tactical purposes, a searchlight receives data from
a radio detector. In this situation, the section comprises
the personnel necessary to man one complete searchlight
unit: detector, searchlight, control station, power plants,
radio, machine gun, and vehicles. The detector-searchlight
section is organized as follows:
a. The chief of section of the detector section acts as chief
‘'of the combined detector searchlight section.
b. The detector section consists of the chief of section, the
range operator and—
No. 1, azimuth operator.
No. 2, elevation operator.
No. 3, keyer, modulator attendant.
No. 4, power plant operator.
No. 5, chauffeur of mount prime mover (assistant
operator),
No. 6, chauffeur power trailer prime mover (assistant
operator).
No. 7, antiaircraft lookout (assistant operator).
No. 8, assistant operator.
c. The searchlight squad consisting of the searchlight
commander, acting as control station observer and—
" - No. 1, controller, azimuth (operator, control station).
No. 2, controller, elevation (operator, control station).
No. 3, operator, searchlight.

5



7-9 COAST ARTILLERY FIELD MANUAL

No. 4, operator, power plant, and chauffeur, truck No. 2.
No. 5, chauffeur, truck No. 1. '
No. 6, operator, telephone.

No. 1, basic.

N 8. FORMATION.—q. As illustrated in figure 2, each detector-
searchlight section assembles In two ranks with 4 inches
between the files, and 40 inches between ranks. There is
an interval of 1 pace between the detector section and the
searchlight squad. Within each group, men form in numeri-
cal order with odd numbers in the rear rank and even num-
bers in the front rank. The post of the chief of section is
in the front rank of the detector section 1 pace to the right
of the range operator. The post of the searchlight com-
mander is In the front rank of the searchlight squad, cover-
ing No. 1 of that squad.

b. When setting up, operating, and loading the equipment,
the men normally move at ease, and in such formations as
permit the most efficient handling of the equipment. The
posts of the crews of the detector section and of the search-
light squad are shown in figure 3.

SEcTION II
SEARCHLIGHT PLATOON

B 9. ComposITION.—a. The antiaircraft searchlight platoon is
composed of a headquarters section, three detector sections
and flve searchlight squads. For tactical operations, the
elements of the searchlight platoon are organized into three
detector-searchlight sections and two searchlight squads.
The section sergeant in each detector section acts as chief
of the combined detector-searchlight section.

b. The platoon headquarters sectlon contains the platoon
commander and certain personnel necessary to furnish tech-
nical advice and assistance to the detector sections and
searchlight squads on the maintenance and repair of search-
light and detector matériel; personnel to establish and oper-
ate the platoon wire and radio communication nets; and
chauffeurs for platoon headquarters section vehicles.
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R 10. ForMaTION.—The searchligcht platoon assembles with
the platoon headquarters section on the right, three detector-
searchlight sections and two searchlight squads on the left,
at 4-pace intervals. The sections and squads are numbered
from right to left. The platoon commander takes post 6 paces
in front of the center of the platoon. Figure 4 shows the
formation of the antlaircraft searchlight platoon.

SectioN III
SEARCHLIGHT BATTERY

N 11. ComposITION.—a. Antiaircraft searchlight platoons are
combined, in units of two platoons with a battery headquar-
ters, to form antiaircraft artillery searchlight batteries.

b. For further details of organization,-see FM 4-105 and
appropriate Table of Organization (T/O 4-38, 4-138, or 4-168).

N 12. BATTERY COMMANDER—a. The battery commander is
responsible for the efficiency, training, and administration,
including supply, of the battery and for the condition of the
matériel assigned to it.
(1) He supervises the maintenance, technical operation,
‘and supply of the searchlight and the detector equipment.
(2) He is responsible for the illumination of all hostile tar-
gets operating within effective range of the lights.
b. When directed by higher authority, he selects and coordi-
nates the general locations for the lights. The selection of
- the exact locations for the lights is usually made by the
platoon commander concerned.

SECTION IV
SEARCHLIGHT BATTALIONS

W 13. CoMPOSITION.—a. Antiaircraft searchlight batteries are
combined, with the addition of a headquarters battery, into
searchlight battalions.

b. Searchlight battalions which are a part of antfaircraft
regiments-contain two searchlight batteries and a headquar-
ters battery. '
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¢. Separate searchlight battalions contain three searchlight
batteries and a headquarters battery, o

d. For further details of organization, see FM 4-105 and
appropriate Table of Organization (T/O 4-35, 4-135, or 4-165),

B 14, BarTarron COMMANDER.—See FM 4-105 and 101-5 for
duties and responsibilities of the searchlight battalion com-
mander and his staff.

N 15. HEADQUARTERS BATTERY.~—See FM 4-105 for a discus-
sion of headquarters batteries In antiaircraft artillery units.
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CHAPTER 3

TRAINING
Paragraphs
SectioN 1. General____________________ . e 16-21
II. Individual training._______________ 7777777 22-27
III. Detector-searchlight section training_____________ 28-37
IV. Platoon training__.______________“TTTTTTTmTTTeC 38-45
V. Battery and battalion training. . _________ """~ 46-48
SECTION I
GENERAL

N 16. ScopE.—This chapter contains suggested methods of
selection and training of personnel designed to secure rapid
and efficient {llumination of suitable aircraft targets, and to
accomplish the other missions of antiaircraft artillery
searchlights.

o 17, IMPORTANCE—Most of the active countermeasures
against night flying aircraft, both by fighter aviation and
antiaircraft artillery, depend on searchlights for the illumi-
nation of their targets. This 1llumination is a valuable com-
bonent in an elaborate systenr of air and ground antiaireraft
defense,

M 18. TarceTs.—a. Antlaircraft searchlights are primarily
designed to illuminate aircraft flying at medium and high
altitudes—normal targets for the antiaircraft gun batteries.
One of their additional missions may be to illuminate low- .
flying aircraft—those which are the normal target for auto-
matic weapons. Primary targets must be {lluminated at such
a distance from the objective as will permit the fire control
instruments of the gun batteries involved to pick up the target
and track it, and the guns to open fire so that the first shells
burst within the maximum effective range of the guns,
b. Antiaircraft searchlights also cooperate with friendly

aviation by illuminating targets for fighter aircraft, enabling
the friendly fighter to intercept and attack the enemy.

12
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M 19. LocATING THE TARGET.—The target is rapidly and ac-
curately located by a detector which causes the searchlight
to be directed to the azimuth and elevation of the target.
The theory underlying this method of target location Is
discussed in FM 4-145. 't )

M 20. SELECTION AND TRAINING OF PERSONNEL.—Efficient op-
eration of searchlight matériel requires that personnel be
carefully selected and thoroughly trained.. A maximum of
initiative, sound judgment, and technical knowledge is re-
quired of all men in searchlight units, and this fact should be
made the basis for the training methods followed. : In order
to allow for inevitable losses due to promotion, sickness, and
casualties, each key man must have at least one understudy
trained as his replacement.:. Training shouldinclude the
assignment’ of personnel of the searchlight squad to duty
with the detector unit, and the detector operators should be
given experience in the performance of the duties of the
searchlight squad. Such a rotation of personnel at the vari-
ous stations not only prepares the men for emergency duties
in'the fleld, but also improves morale, relieves the monotony
of a never-changing duty, and promotes efficiency and appre-
ciation of the part eaéh element of the equipment plays in
" the success of the unit as a whole.”' Moreover, a shifting of
asslgnment supplies the men ‘with the wider knowledge which
ls necessary for the maklng of sound decisions under stress

l 21 PHASES -—The training of personnel is divided into four
phases::individual training, section training, platoon train-
ing, and battery and battalion training.'-In the first phase,
individuals are perfected in the technique of their individual
duties and as replacements for other assignments. In this
first phase, only the training of the personnel of the search-
light squad is covered in this manual. For individual train-
ing of the detector: section,: see: FM 4-145. .In the second
phase,. the men manning one searchlight unit : (detector,
searchlight, control station, power plants, radio, machine gun,
and vehicles) learn to work together as a team. . In the third
phase, the light units composing a platoon work together as
a -team to pick up and carry single and multiple airplane
targets. For the fourth phase, the operation of the search-

494502°—42—2 . 13



21-23 COAST ARTILLERY FIELD MANUAL

light units within the platoons are coordinated with a uni-
fled plan for the defense of an area, or the accomplishment
of other missions as determined by the battalion or regi-
mental commander. . *

SecTION II

INDIVIDUAL TRAINING

B 22. GENERAL—Thorough basic training for individuals is
the fundamental key to efficient performance of searchlight
units. In the early stages of training, the emphasis should
be put on learning the correct method rather than present
accuracy or success. Training should be planned in progres-
sive stages. The attempt of poorly trained personnel to il-
luminate unlighted airplanes will tend to discourage the men,
will cause their training to be inefficient, and will delay their
progress.

8/ 23. CONTROL STATION OPERATORS.—d. The azimuth and ele-
vation controllers should be trained to keep the searchlight
pointed as indicated by the detector. This is accomplished
by using the handwheels to keep the zero readers centered.
These operators should be cautioned to avoid radical move-
ments and to smooth out any sudden movements called for
by the zero readers. They must .be taught complete reliance
upon the accuracy of the detector data, and upon the ability
of the detector crew to supply the data which will place the
beam on the target. Above all, they should depend on the
detector data rather than seek a flick by a wide and rapid
search. They search for the target by slowly and smoothly
moving the zero reader pointers first to one side and then to
the other side of the zero mark. They immediately relin-
quish control of the handwheels to the searchlight commander
as soon as a flick occurs and at the command FLICK.

b. The searchlight commander (generally 8 noncommis-
sloned officer) looks through the binoculars and directs the
search for the target, if a search is necessary. He looks con-
stantly along his beam, never disturbing the focus of his
eyes by looking down at the zero readers. He should be
instructed as to the smallness of the area of error through
which the controllers search. This area of error will not

14
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exceed 2° (searchlight beam spread is 1%4°) for elevation and
for azimuth. The detector is sufficiently accurate to cause
the searchlight beam to pass through the target position at
least once every 2 or 3 seconds. With a well trained unit,
“zero” pick-ups (beam squarely on target when light goes
into action) may be expected. The searchlight commander
is shown how to use the binoculars on the control station in
an active search and how to carry the target after it is picked
up. He should be instructed as to the importance of a slow
and careful search, as many unseen flicks are made because
the search was too fast and the flick too short. He must
realize with what speed the end of the beam sweeps through
the sky when the light is turned even quite slowly through
a small angle.

c. Situations will arise in which, because of haze, the target
cannot be tracked visually because it cannot be seen from
“the light position. However, if the beam is directed on the
target, it may be assumed that some light will filter through
the haze and give partial illumination of the target. Such
illumination is very effective when using searchlights with
fighter airplanes. Although the illumination would not be
apparent from the ground, it would be an aid to the fighter

. pilot in locating the enemy bomber,

d. The searchlight commander should be well trained in
the identification of friendly and hostile aircraft. By the
use of his binoculars, during both day and night, he has an
excellent opportunity to identify airplanes, and report this
intelligence to higher command.

M 24, SEARCHLIGHT OPERATORS.—a. The searchlight operator
should be trained in all the details pertaining to the function-
ing of the searchlight (see Operator’'s Manual). He should
be taught the prescribed method of—

(1) Leveling the light.

(2) Orienting and synchronizing the light.

(3) Striking the arc.

(4) Adjusting the arc length.

(5) Maintaining the proper protrusion of the positive
carbon. '

(6) Adjustment of the beam by the use of the focusing
knob. . ’

15



24-26 COAST ARTILLERY FIELD MANUAL

(7) Keeping the arc voltage and current at the proper
values.

(8) Recarboning the light.

(9) Using hand controller for movement of lxght in azi-
muth and elevation.

(10) Cleaning the light.

(11) Lubricating the light.

b. It is important that the light operator be given sufficient
instruction and drill on the manual control of the searchlight
and its arc, in order that the change from automatic to semi-
automatic or manual control may be made without confusion
and loss of efficiency. :

¢. It is also of high importance that the searchlight operator
be thoroughly trained in the preparation of the light for move-
ment to a new position. Serious breakage and injury to
equipment often results from improper procedure in preparing
and securing the light for march order. .

d. The searchlight operator, as well as all personnel, should
demonstrate pride in his equipment. The vital importance
of maintenance of the searchlight should be stressed in train-
ing, so that the operator will believe that a “well-serviced light
never fails.”

B 25. PoweR PLANT OPERATORS.—a. Each power plant operator
is first trained in the mechanics of starting, running, and
stopping the power plant engine. He is then trained to oper-
ate the power panel and to keep the power plant in good
operating conditfon.

b. He is thoroughly trained in the manual operation of the
power plant to insure its continued operation in case the auto-
matic devices fail. Manual operation requires frequent prac-
tice and a high degree of mechanical skill to operate the power
unit efficiently.

c. Detailed directions for power plant operation are found
in the Operator’s Manual for the searchlight with which the
unit Is equipped.

N 26. CHAUFFEURS.—¢. The majority of enlisted men today
have had some experience in driving an automobite. They
should be first taught the difference between a passenger car
and the truck they are to operate. The difference in height

16
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and length should be pointed out so that they will not attempt
to drive the truck through an opening too small for it. . The
greater length will make it impossible to get around hairpin
turns easily negotiated with a car. The greater weight calls
for greater care as to the bridges and muddy roads used.

b. Chauffeurs must be trained to understand methods to be
used in towing the trailer and power plant. They must be
familiar with operation of the safety devices and the break-
away feature of these towed vehicles. Drivers should be cau-
tioned against backing up their vehicles, except when there is
no other choice. Training of chauffeurs should also include
blackout driving and air raid discipline,

¢. New chauffeurs should be taught the care and preventive
maintenance of the truck and trailer—how to replace gasoline,
oil, water, battery water, and air in the tires of the truck; how
often to check these items; and how to lubricate the truck and
trailer. (See FM 25-10, TM 10-460, and 21-300.)

d. They should be given an understanding of what not to
do; they should not adjust the carburetor, adjust the breaker
points, clean the spark plugs, or attempt to make other repairs
normally attended to by the battery maintenance section,
_ except In case of emergency.

M 27. TELEPHONE OPERATORS.—a. The primary qualifications
for a telephone operator (or remote control radio operator)
are good hearing and the ability to speak clearly and intelli-
gently. Most men do not have the second qualification
naturally, but must be trained in speech. The pronunciation
of numbers for telephone use (“thuh-ree” for three, “fi-yiv”
for five), the use of words to indicate letters of the alphabet
(“Baker” for B) and, in general, procedure for efficient tele-
phone operation as given in FM 24-5, should be included in
the training.

b. One of the best men in the squad should be chosen as
telephone operator. He should have an even temperament,
common sense, and the ability to keep cool under stress.
Numerous messages come over the telephone or radio, so
he must, without confusion, select the order directed to his
own unit. . .

c. In addition to the general training mentioned above,

17



27 COAST ARTILLERY FIELD MANUAL

the operator should be afforded a great deal of practice in
the use of words, commands, and warnings usually employed
in the searchlight platoon. A series of hypothetical com-
mands, warnings, and messages simulating actual operations
will help the new operator to become familiar with the type
language used by the searchlight organizations. Such typical
messages are often included in training memoranda pre-
pared by the battalion or higher command.

d. As speed is the most important factor in antiaircraft
communciation, the operator does not ordinarily record the
message received, but repeats the message orally as it comes
over the wire. Similarly, messages from the chief of section
to the platoon command post are not recorded but are re-
peated as given by the chief of section. Exception is made
in the case of administrative messages (messages relating to
supplies, repairs) where speed is not g consideration, and a
copy of the message is desired.

e. A general idea of how the telephone works and how to
make simple repairs should be given the operator. He should
have practice in diagnosing simple troubles in the telephone
line and in recognizing the symptoms of a short circuit, an
open circuit, a ground, or other source of trouble. (For
details, see FM 24-5.)

/. If the searchlight unit has been issued a two-way radio
and remote control unit, the telephone operator will set up
the radio near the searchlight power plant and prepare it
for communication. By use of a headset and microphone
he will tune to the proper frequencies for communication
with other units. He will operate the radio and the remote
control unit in order to transmit messages from and receive
messages for an operator (remote control telephone opera-
tor) at a fleld telephone near the chief of section (or search-
light commander for, squads not equipped with detectors).
Because the telephone operator is responsible for radio com-
munication and for the operation of the remote control unit,
he should be Instructed in the specific dutles which he will
be required to perform in this assignment. For a detailed
explanation of the training of a radio operator, see TM
11-454. -

18-
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SecTiON III

DETECTOR-SEARCHLIGHT SECTION TRAINING

M 28. Score.—The training of the searchlight-detector sec-
tion should provide instruction in the teamwork of operating
one complete searchlight unit efficiently.

M 29, MeTHOD.—a. Given proper individual training, the most
important factor in the efficiency of a searchlight unit is
constant practice. This drill must be at regular intervals
and cover all the different situations the unit is likely to
encounter in action. Drills are necessary not only to pro-
vide quick pick-ups and smooth tracking, but also to give
light commanders ample opportunity to command. If drill
is infrequent, light commanders will be too slow in grasping
the situation when multiple targets must be illuminated.

b. The importance of frequent practice at regular inter-
vals cannot be overemphasized. It has been found that a
break of a few days in training seriously lowers the efficiency
of a unit. To prevent these breaks in training, the unit
commander must use all possible ingenuity. Training de-
vices for the detector operators, the use of specially prepared
balloons as targets, and military airplanes must constantly
be employed to fill in the periods when no regular drills or
assigned targets are possible.

¢. Enthusiasm and efficiency in training may be promoted
among the men by making clear to them the new missions
of searchlights, their vital service in the solution of the
antiaircraft artillery problem, and the superiority of modern
matériel,

M 30. CHIEF OF SECTION.—As the chief of section of the detec-
tor section acts as chief of the combined detector-searchlight
section, he must be carefully trained so as to operate his unit
properly. His training should include the subjects listed
below:

a. Assembly and disassembly of the detector.

b. Selection of a good detector-searchlight position.

¢. General principles of the operation of the detector for
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determining the position of the target by means of a radio
echo.

d. Illumination phenomena, or the internal and external
elements which affect illumination.
. e. General principles of the electric circuits which operate
the searchlight—the arc circuit, the zero reader circuits, and
the distant electric control circuits.

/. Orientation . and synchronization of searchlight unit
equipment o

g. Map readmg is essentlal as the chief of section must be
able to tell from a map—. ..
~ (1) How to get to a position marked on the map, or the
coordinates of which are given.

(2). Whether a road is too steep for his vehicles to climb.

(3) Whether a nearby knoll is high enough to blanket a
prospective light position.
. h. Tactics and speed of modern aircraft of the different
types.. . . ..,

M 31. SEARCHLIGHT COMMANDERS.—a. The principal emphasis in
the training of the searchlight commander should be placed
on the limited search which must be made to pick up the
target. - He should know enough about {llumination phenom-
ena to understand why a search through several degrees be-
yond the width'of the beam may be necessary and why it is
Important that the controllers search slowly.

" b. He should know enough about the design and functioning
of the searchlight, control station, and power plant to super-
vise their operation and routine maintenance.

" "e. He should realize the importance of the greatest accuracy
in leveling and orientation, and in checking the electrical and
data line connections.

.. d.. He should be thoroughly instructed as to the proper time
for going into action, going out of action, and changing target
under varipus conditions, and should have a complete grasp
of the problem of his platoon in order that he may act with
intelligence and decision under LIGHT COMMANDER’S ACTION.
In the normal fleld situation and particularly under the stress
of multiplane attacks, the searchlight commander must act
according to his own judgment and initiative, In such con-
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stantly varying situations, the split-second decisions that mean
success must be made by the light commander,

e. He should be so trained as to be able to take over the
duties of the chief of section, should this become necessary.

M 32. DETECTOR OPERATORS.—On & normal course, the operators
will find that events occur in the following sequence:

" @. 'The chief of section may receive intelligence from the
Antlaircraft Artillery Intelligence Service or the Aircraft
Warning Service of the approach of a target, and its general
location as to azimuth and slant range. )

b. If the report indicates that the target is within the
searching sector (30° to 90°) assigned that unit, the chief
of section directs the detector operators to move the direction-
finding arrays to the general direction indicated and to search
in that general vicinity. If the target is now within range
of the detector, the azimuth and the angular height of the
target are determined by the detector, and these data are con-
tinuously transmitted to the searchlight. ’

¢. Many times advance information of the apprcach of
hostile aircraft will not be available to the searchlight unit.
The detector operators, however, are constantly searching
within the searching sector assigned to that section, and they’
should be able to pick up the target at the maximum range of
the detector. When the detector mount is on the target, data
are continuously transmitted to the searchlight.

d. When the target is within range of the searchlight and
upon the direction of the platoon commander, or upon his
own initlative, the chief of section gives the command 1~
ACTION (normally by voice) and the light is turned on. The
control station operators search through a small area in order
to pick up the target. During this searching period, the
detector operators continue as before, sending directional
data to the control station. When the target is flicked, the
searchlight commander carries the target by the use of his
binoculars. .

e. The detector operators then cease tracking and turn the
detector toward the front, ready to pick up another target.

. 1. At the command oUT OF ACTION, the light is put out.

~
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M 33. CHAUFFEURS.—a. Advantage will be taken of every op-
portunity to train drivers as they drive their vehicles from
Place to place during the training of the section.

b. During this training, the chief of section will have ample
opportunity to point out the necessary expedients to the new
chauffeurs. The mechanics of how best to drive when oper-
ating without lights, how to back up in order to pick up the
equipment (if backing must be done) , and how to turn around
in a restricted space, should all be practiced during this period.

c. If the conditions for actual practice are not favorable,
thorough instruction is given the chauffeurs in driving over
difficult terrain. They are taught how to approach roads
rutted with mud, sand, and gravel, and how to maneuver
in rocky and scrubby cross-country driving, They are
trained to estimate quickly and accurately the road clear-
ances of truck, trailer, and power plant, to overcome side
hills, hummocks, and outcroppings, and to judge attempts
at ditches, ravines, and waterways. They are taught the
proper use of lower gear ratios and the distinction in driving
between speed and caution. .

d. The importance of camouflage is pointed out and practice
is given In selecting suitable parking places where natural
camouflage is sufficlent. Practice in artificially camouflag-
Ing the truck and trailer should be given. For more de-
tailed instructions see FM 4-105 and 5-20.

B 34. OTHER MEMBERS.—The training of the other members
of the section is devoted to fitting the skill they have ac-
quired in individual training into the teamwork of the unit.
Their training is not dependent upon an aerial target and
can be carried on almost as well Indoors as out and in day-
light as well as dark.

W 35, INDOCTRINATION OF PERSONNEL.—a. The whole search-
light .organization depends on the accuracy of the detectors
for its efficiency. To use the searchlight team at its maxi-
mum effectiveness it is necessary that all concerned place
their confidence in the detectors, and believe that the data
sent from the detectors are accurate to a high degree. This
matter is Important enough to warrant a special daylight
test or demonstration before the who]elbattery. For the
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demonstration a whole unit is set up. The range operator
and Nos. 1 and 2 of the detector section are closely super-
vised to insure that they keep their eyes on the sight tubes
which are used with the dials during daylight drill. The
searchlight is directed at an airplane by means of detector
data. Personnel are now instructed to sight at the airplane
through the daylight sights on the searchlight and observe -
the closeness of the line of sight to the target. Such a dem-
onstration will usually convince all the men that detector
data are highly accurate.

b. Mechanical sights (orienting), adjustable in azimuth and
elevation, may be mounted on the detector. Operators may
then orient with an airplane several times a day. When the
electrical axis is on target (operators report on target), the
mechanical axis should also be on target (airplane should be
sighted through mechanical sights on detector mount).

E 36. DAYLIGHT PREPARATION.—a. In order to train the entire
section to function as a unit prior to working under the handi-
cap of darkness, it has been found valuable to drill the section
a number of times during daylight. Advantage should be
taken of any nearby commercial air route, airport, military
airport, or military air training area to furnish chance tar-
gets. Arrangements can often be made for airplane mis-
sions. For all such targets the procedure explained in para-
graph 35a is recommended. The accuracy of the location of
the target and the pointing of the light may be judged by look-
ing through the daylight sights on the searchlight and seeing
how near to the target the light is pointed.

. b. If target airplanes are not available for daylight or night
drill, specially prepared target balloons may be released at a
considerable distance from the unit. The detector locates
and tracks the balloon target, and the searchlight picks it
up and carries it.

M 37. NiguT DRIiLL—When the unit has undergone sufficient
daylight training, night drill tracking of an airplane flying
with its running lights on will be found an excellent method
for developing efficlency and confidence, particularly in the
first stages of night drill. The light is pointed by the detector
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data at all times, and the control station operators follow
these data constantly and continuously. As described in
paragraph 35a, the men may sight the airplane through the
light’s daylight sights, and observe the accuracy of the detec-
tor as a direction finder,

SEcTION IV
PLATOON TRAINING

N 38. ScoPE—The platoon training should instruct the light
units in the teamwork of operating efficiently with other light
units,

N 39. PHAsEs.—The training of the platoon can be divided
into two phases, primary and advanced.

a. The primary training phase affords an opportunity for
the previously trained light units to work together in pick-
ing up a single target in the shortest: possible time, Practice
is the most important single factor. Night practice is best,
but daytime practice is valuable.

b. The advanced training phase affords an opportunity
to drill the light units in functioning under more difficult
service conditions. Multiple targets, functioning without
communication and while being attacked by low-flying bom-
bardment, come under this classification.

N 40. NorMAL S1TUATION.—a. The normal set-up for a search-
light defense, ' including - the distances between lights and
their disposition in an outer ring of pick-up lights and an
Inner ring of carry lights, is described in FM 4-105. The
normal communication net, both telephone and radio, and its
relationship to the Aircraft Warning Service and the Anti-
aircraft Artillery Intelligence Service is also outlined in the
same manual (FM 4-105). Basic considerations in the de-
sign of a searchlight defense demand that gun battery loca-
tions determine the location of the searchlights. There is no
assignment of searchlights to gun batteries, as these light
units are operated under a general plan of illumination for
the defense. The defense must be so arranged that it may
act with effectiveness against air attack from any direction.
One searchlight battalion is ordinarily required to afford an
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all around defense of an objective 2,000 to 4,000 yards in
diameter. The platoon command post is generally located
at the center light in the forward line of pick-up lights.

zx@ " ) «
) " I\
A
-LEGEND~

W RADIO COMMUNICATIONS

NOTE:~DETECTOR WITH EACH SL
IN OUTER RING OF LIGHTS

F1GURE 5.—Antlaircraft artillery defense of an objective by the gun
and searchlight battallons of an antiaircraft artillery regiment
(illustrating searchlight battalion radio net).

~ Pigures 5 and 6 illustrate a typical plan for the antiaircraft
artillery defense of an objective. Reports, or flash messages,
are transmitted by radio from each detector-searchlight sec-
tion to the regimental plotting board or other ‘designated
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central controlling agency for a coordinated defense. Con-
trol of the various sectors assigned to searchlight platoons

=LEGEND~
~—=——-— LINES ESTABLISHED BY BATTALION

IST LINES ESTABLISHED BY BTRY

------ 2ND LINES ESTABLISHED BY BTRY | WIRE SUPPLY

= —— — 3RD LINES ESTABLISHED BY BTRY PERMITTING
NOTE:DETECTOR WITH EACH SEARCHLIGHT IN

THE OUTER RING OF LIGHTS

FIGURE 6 —Antiaircraft artillery defense of an objective by the gun
and searchlight battalions of an antiaircraft artillery regiment
(illustrating searchlight battalion telephone net).

for the {llumination of targets iIs by the searchlight con-

troller at the plotting board of the regiment or higher
command.
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b. A simple method which the platoon commander may
use as a check upon the state of training of the light crews
under his command is the construction of a pencil sketch or
plot of the location of the pick-up and carry lights of the
platoon. Distances between lights and between rings are
drawn to scale, and assuming each pick-up light is oriented
in azimuth referred to north, an azimuth scale graduated in
increments of 400 mils is drawn in around each light. As
each of these transmits data on target airplanes (as out-.
lined in detail in par. 41) the map sketch can be used by the
platoon commander to plot quickly the direction and range of
. the approaching target, and to check the efficiency and ac-

curacy of the detector crews in picking up the target.

" ¢. The platoon commander may exercise only general su-
pervision over the action of his lights. It may be expected
that smoother, more effective, more dependable functioning
can be obtained under conditions of LIGHT COMMANDER’S
ACTION.,

~ M 41, SEQUENCE oF EVENTS.—a. (1) If the searchlight platoon

" is part of a highly organized defense, it may secure advance
information of the approach of enemy airplanes. .This in-
formation will come through the Antiaircraft Artillery In-
telligence Service or -Aircraft Warning Service. If such
information is not available, or if enemy airplanes elude
detection, the platoon must depend on its own detectors to
pick up the target at the maximum slant range of the detec-
tor. The remote control telephone operator or telephone
operator of each detector unit will give the following data
on all unidentified airplanes:

(a) Identification number of the post reporting (Light
No. ). .

(b) Azimuth in mils (900),

(¢) Slant range of target in thousands of yards (slant
range 35).

(2) A specimen radio or telephone message would read,
“Light No. 2, azimuth 800, range 35.” By making a simple
plot of the course of the target at platoon or battery com-
mand posts (see par, 40b) or a more accurate plotting of
course of target on battalion or regimental operations boards
(see par, 48), the location of the target is well fixed.
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b. (1) When the chief of section of the nearest pick-up
(forward) light estimates that the target is in a favorable
position for the pick-up, he commands (on direction of the
platoon commander): IN ACTION. If part of a large co-
ordinated defense, the searchlight controller at the plotting
board of a central controlling agency, such as a regimental
or AAC plotting board, will alert the platoon sector. In this
case the chief of section will not be directed by the platoon
commander, but on release by the plotting board controller,
will go into action just as soon as the target comes within
the pick-up range of the light. The other pick-up lights in
range go into action immediately, when released by the
searchlight controller, and assist the first light {o pick up
the target.

(2) When the defense is trying to pick up two targets, the
brocedure is quite similar to that outlined above. The range
operator of the detector section, in selecting a target under
the direction of the chief of section, must be sure to select
the target most nearly in front of his position and avoid se-
lecting a target on his flank. The range operators of the
detector sections located between two targets must exercise
judgment as to which of the two targets to select, as other-
wise, too many lights will be searching for one target and too
few for the other. When the section is part of a large co-
ordinated defense, the selection of the target is not made
by the range operator. In this case, each detector is assigned
a definite sector. When data concerning an approaching
target are communicated to the plotting board of the regi-
ment or higher command, the searchlight controller there
will decide which detector will track the target.

c. After pick-up, the nearest two carry (rear) lights place
their beams on the target and carry it. The pick-up (for-
ward) lights go out of action (if no new target is located) or
change target. If the mission is illumination for friendly
fighter aviation, two, never more than three, lights will nor-
mally remain on target,

N 42, PLANNING.-—a. After an aerial night attack commences,
only a very limited time will be available in which to issue
orders. Therefore, to insure efficient cooperation between the
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lights during an attack, the procedure to be followed must be
worked out before the light sections proceed to their assigned
positions. Initiation of action must be based on a few simple
plans. Standing operating procedures are usually outlined by
battalion or higher command in order to insure an efficient
plan of action under the stress of attack. (See par. 47.)

b. After the various forms of enemy attack have been
visualized, and suitable means of combating them have been
devised, the light unit commanders and later the light units
must be drilled over and over again until their response to a
given situation is quick and without confusion.

¢. The exact procedure to be adopted will depend on enemy
tactics, the prevailing weather, the strength of the defense,
and other factors of the moment. The provisions of the
standing operating procedure outlined by,the battalion or
higher commander will prescribe proper action for the usual
situation that may arise and will provide for the coordination
of lights so that effective illumination may be secured.

M 43. NoTES ON 'OPERATION.—If not otherwise specified in the
standardized procedure set up by battalion or higher com-
mand, or otherwise restricted, the following notes on opera-

tion may be applied:
" a. All pick-up (forward) lights within pick-up distance of
the target will go into action when the target comes in range.

b. More than three lights will not be employed against a
target, since too many lights conceal the target behind a
screen of Intense {llumination.

¢. After pick-up, two carry (rear) lights carry the target.
All others go out of action, swing around to the front, and
await the next target. When a target is passed to the carry
lights, the pick-up light which has first i{lluminated the target
is usually the first to go out of action.
" d. The chief of section may direct the searchlight com-
mander to assist in the {llumination of a target by forming
an intersection with the beam from the light in the adjoining
light sector (“Light 2 search on light 3””). Meanwhile the de-
tector tracks another target. As the new target approaches,
and the light is ordered into action on it, the zero readers
have only to center pointers in order to flick the new target.
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If the new target is not yet within range, the light goes out
of action until the target reaches the proper range.

e. If more than one target is approaching the platoon
sector of a defended area, the forward or pick-up lights should
not track any target within the forward line of lights, even if
this target has not been picked up by this time. When the
forward line of lights Is reached, the beam should be returned
to the front in order to illuminate g succeeding target. In
a multiplane attack, it is usually possible to cause two beams
to intersect on each of two targets. As soon as a target is
picked up by a searchlight, the detector searches for a new
target so that the beam may be placed immediately on the

It is better to concentrate two lights on each target, disre-
garding the other airplanes until they can be {lluminated.

1. Any pick-up light which is in range of the target and
whose detector or distant electric control (D. E. C.) fails
should search in the region being covered by the other pick-
up lights of the platoon sector.

9. If the distant electric control fails, the extended hand
controller should be Immediately connected and used.

k. Where no communication between lights exists, lights
always go into action on the initiative of the section chief.
When one light starts a search, the other pick-up lights with-
in range, unless restricted by higher headquarters, go into
action immediately and assist.

1 44, Moving SITUATIONS.—a. Whenever the antialrcraft
artillery defense is acting in a mobile situation, planning
ahead and anticipating the next move are imperative.

b. When the antiaircraft artillery is part of the fleld forces
in combat, it s hecessary to have prepared plans for a forward
and a retrograde movement. For a discussion of the disposi-
tion of searchlight‘ units during such movements, and o de-
scription of the communication nets in g moving situation,
see. FM 4-105,

c¢. The tactical situation will usually be such that it will
not be wise to have the light units take the road to a central
bivouac. * In this case, it will often be possible to attach the
men of each light to the nearest artillery or infantry unit
for rations, or to develop a plan of hot ration distribution
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from platoon messes. However, lights usually remain in po-
sition, camouflaged (or withdrawn to concealed positions),
and rations in hot food containers are supplied at light posi-
tions. .

d. There is scarcely any type of military work that makes
greater demands on the noncommissioned officer than the
command of an antiaircraft searchlight unit, especially in a
moving situation. He must understand something of radio,
electricity, gasoline motor vehicles, power plants, map read-
ing, messing, and supply. The only way the platoon com-
mander can be sure that the necessary knowledge is acquired
is to train the unit commanders and then try them out in
simulated war situations.

M 45. CarRYING THE TARGET—When an illuminated target flies
across a defended area, it must be passed from carry light
to carry light, always keeping two lights on it, or never more
than three if the mission of the searchlights is assistance to
friendly fighter airplanes. This should be done without
orders. In order that all concerned may know what is ex-
pected, this movement should be frequently practiced.

. SECTION V
BATTERY AND BATTALION TRAINING

MW 46, PURPOSE OF TRAINING.-—d. Battery and battalion train-
ing will give searchlight platoons and subordinate units prac-
tice in operating efficiently together for the purpose of coor-
dination in the defense of an area. The battalion comman-
der outlines a plan for the adequate illumination for the
antlaircraft defense. This plan is closely coordinated with
the mission of the gun defense and the activities of friendly
fighter aviation employed in defending heavy and medium
bombardment objectives. The battalion commander, in turn,
informs the battery commanders of the plan for the defense
and instructs them in the action of their units in accom-
plishing the mission assigned to the battalion by higher
command. . -

b. For a discussion of the tactical disposition of search-
lights in the defense of rear area objectives, and for the
employment of searchlight units with the fleld forces, see
FM 4-105.
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K 47, STANDING OPERATING PROCEDURE.—a. For effective opera-
tion, searchlights require a carefully prepared plan of action
to be followed upon the approach of enemy aircraft. The
battalion, or more often, higher command, may provide more
efficient training for the engagement of hostile targets by
the drafting of brief outlines of standing operating procedure
which will serve as guides for the employment of individual
lights in a coordinated defense of an assigned area. By the
use of such standing operating procedures, chiefs of section
and searchlight commanders may anticipate the tactical situ-
ations that will arise, and may prepare themselves for the
split-second decisions which they must make in battle.

b. As local conditions and the tactical situation will vary
In any given area, separate standing operating procedures
must be developed for each region to cover the details of
procedure peculiar to that region. Ordinarily, such out-
lines will include, among others, the following items of
operation:

(1) General plan for the assignment of sectors to search-
light platoons.

(2) Hours during which units will operate.

(3) Definition of the status of alert. Personnel required
to man equipment during rest periods.

(4) Searchlights to provide illumination for the defense as
a whole, L

(5) Searchlights are auxiliaries to gun batteries. Their
primary mission to illuminate for gunfire.

(6) Maximum range of the guns in the area defense.

(7) Relationship of number of searchlights to number of
gun batteries.

(8) When assisting friendly fighter aviation, caution to
keep light off identified friendly airplanes.

(9) Normal number of lights which will go into action on
a prescribed course,

(10) Time for the illumination of the target—the range
for the first flick of target. Whether IN AcTION will be by
higher command or by standing operating procedure.

(11) Time fof OUT OF ACTION. By higher command or by
standing operating procedure.
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(12) Minimum lights in action consistent with searching
and target illumination.

(13) Conditions under which light will be directed to
“search in adjacent sector.

(14) Number of targets to be carried simultaneously.

(15) Caution to keep beam on target until next light
has illuminated it, or it has passed beyond range.

(16) In case of the attachment of a separate gun battalion
to the regiment and a consequent change in the plan of
defense, decision as to whether more targets will be illumi-
nated - for a shorter time, or whether more batteries will
engage each individual target for the same length of time as
in the normal situation.

MW 48. BaTTALION TRAINING EXERCISE.— A training problem
which will afford profitable drill to the searchlight units of
the battery and the battalion and which will give a practical
test of the degree of teamwork developed in the battalion
may be organized by the arrangement for several waves of
target airplanes to approach a defended area at night and
from various directions. For the radio and telephone com-
munication nets, see FM 4-105. An improvised “operations
board”, with range arms pivoted about the plotted position
of each light unit, is set up at the battalion headquarters.
It is really a map of the defended area, and has plotted on
it the location of each searchlight and searchlight detector.
Each searchlight unit is oriented in azimuth referred to
north, The telephone or radio operator at each detector-
searchlight unit reports data as discussed in paragraph 4la.
As this information is transmitted to the battalion command
post, the azimuth and slant range of the target from each
detector-searchlight unit is plotted on the battalion “oper-
ations board” by means of the pivoted range arms. By the
intersection of the arms on the board, the approximate posi-
tion of the target is determined, and a “searchlight con-
troller” directs the lights in a platoon sector to go into action
when the target is within range. This battalion training
exercise also tests the degree of coordination accomplished
by the units of the battalion, and the efficiency of operation
of the standing operating procedure is observed.
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SECTION 1
ANTIAIRCRAFT SEARCHLIGHTS M1941

B 49, ComparISON OF SPERRY AND GENERAL ELECTRIC SEARCH-
LIGHTS M1941.—A large number of the searchlight units in
the field are equipped with either the Sperry or the General
Electric searchlight, M1941. Both of these searchlights are
manufactured under the same specifications and their basic
operating principles are similar. The differences are in
nomenclature and in the methods which each company has
evolved to satisfy the specifications according to its own de-
signs and manufacturing facilities.

B 50. ANTIAIRCRAFT SEARCHLIGHTS M1941.—q. The source of
{llumination in the Sperry or the General Electric search-
light M1941 is a direct current, electric arc of 150 amperes
at 78 volts, using high Intensity carbons. The illumination
from the arc is automatically maintained at the focal center
of a 60-inch parabolic metal mirror with a total beam spread
of 1%4° when the searchlight is in focus. The arc and mirror
are protected by a drum. A ventilating fan mounted on top
of the searchlight cools and sweeps the interior of the drum
free of hot gases. The drum 1s so mounted as to permit con-
tinuous rotation in azimuth, and movement in elevation
from approximately 200 mils depression to approximately
2,300 mils elevation. (See figs. 7 and 8.) '
b. The lamp is a unit which hold the carbons. It is
housed in the drum. The lamp control mechanism is con-
talned in a box on the outside of the drum, just above the
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right trunnion arm. The function of this mechanism is to
operate the arc at maximum efficiency by feeding the carbons
at a speed which will maintain them in their proper relative
positions. ‘The lamp and lamp control mechanism accomplish
two important functions—an optical function and an electri-
cal function, '

c. The optical function is to keep the globule of incandescent
gas, which Is formed in the crater of the positive carbon, at
the focal point of the mirror. This is accomplished by an
automatic thermostat-operated, electro-mechanical feed sys-
tem which causes the positive carbon to feed forward as fast
as it burns back.

d. The electrical function of the lamp and lamp control
mechanism is to maintain a constant arc length (the dis-
tance from the negative carbon tip to the positive carbon
crater) by feeding the negative carbon forward as it burns
back.

e. A “ground glass finder” indicates visually the position
of the positive carbon. )

/. Blue glass arc view “peep sights” are mounted on either
side of the drum for observing the arc.

g. In case of failure of the automatic features of the lamp

- control mechanism, the positive and negative carbons can be
controlled manually.
_ h. An arc switch mounted on the right trunnion arm opens
and closes the arc circuit. ‘The Sperry searchlight M1941 has
an additional mechanism, incorporated in the arc switch,
which provides for an instantaneous arc strike. This mecha-
nism is & thermal operated, time delay, circuit breaker.

i. The searchlight is moved in azimuth and elevation by
means of distant electric control (D. E. C.) from the control
station. The light may also be moved manually in azimuth
and in elevation by use of an extended hand controller.
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control mechanism
box.

Recarboning safety switch.

- Recarboning lamp switch,

. Power cable receptacle,
Hand controller socket,

- Elevation control motor.

. Elevation zero reader.

. Azimuth zero reader,

. Arc view peep sight,

Firoure 7.

Sperry searchlight M1941

. Ventllating motor.

. Elevation secale.
Ballast resistor,

. Arc switch box,

» Azimuth scale.

. Junetion box,

- Front drum.

. Lamp unit,
Mirror,

. Ground glass finder,
Dynamotor,

. Elevation gear sector,

front quarter view,
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1. Extended hand control bar 11. Positive carbon.

socket, 12, Lamp unit
2. Arc and elevation control box. 13, Junction box,
3. Ventllating fan motor, 14. Dynamotor
4. Elevation zero reader. 15, Elevation scale.
6. Azimuth zero reader. 16, Azimuth scale,
6. Azimuth control box, 17. Front drum,
7. Ground glass finder, 18. Ammeter
8. Lump control box 19, Voltmeter
9. Peep sight glass, 20. Mirror.

10. Ballast resistor.
Ficure B—General Electric searchlight M1841-—front guarter view.
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50-51 COAST ARTILLERY FIELD MANUAL

. The searchlight is connected with the control station by
a 500-foot 15-conductor cable, identified by red plugs which
fit into red receptacles at the searchlight and at the control
station.

M 51. CoNTROL STATIONS M1941.—0a. The Sperry or General
Electric control station consists of a control unit and binocular
mount mounted on a tripod (see fig. 9). The control unit
provides for the remote control of the searchlight in azimuth
and in elevation. Remote control of the searchlight from a
distance improves the contrast between the target and the
surrounding illuminated field. The control unit also con-
trols the movement of the observer’s binoculars, which may
be made to search the area about a moving point in space
as established by the detector data.

b. Two zero reading voltmeters (zero readers), one for azi-
muth and one for elevation, are mounted on the control sta-
tion. There are also two zero readers mounted on the
searchlight. When the searchlight and the detector are prop-
erly oriented and synchronized, the zero readers indicate the
relative positions of the searchlight and the detector, and
are centered when the light and the detector are pointing
in the same direction. Thus the zero readers are part of
the data transmission system, and as the directional data
from the detector changes, the zero readers indicate to the
control station operators the direction in which the search-
light should be moved in order to keep it pointing in the
direction determined by the detector.

¢. The azimuth and elevation control mechanisms of the
control unit may each be driven by either of two sets of
handwheels. These handwheels control the movement of the
azimuth and elevation distant electric control (D. E. C.)
transmitters which operate the azimuth and elevation D. E. C.
receivers (training motors) on the searchlight. The hand-
wheels also operate the binocular mount to move the binocu-
lars in elevation. * The binocular mount turns in azimuth with
the control unit.

38



. Open sight.
. Binocular

elevation

Zero
marker,

. Binocular mount adjustment

handles,

. Azimuth "“zero reader.”
. Slgnal

buzzer push button.

. Observer's azimuth hand-
wheel.

. Azimuth “zero reader” hand-
wheel.

. Tripod,

Fifteen point receptacle,

10. Binocular mount.

14,

15,
16.

. Binocular nzimuth Zerg
marker.

. Birocular helght adjusting
knob,

. Elevation “zero reader"
handwheel.,

Observer's elevation hand-
wheel,

“Zero reader” light switch.

D-C switch,

Fioure §.—Sperry control station MI1941,
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N 52, DIsTanT ELECTRIC CONTROL (D. E. C.).—Due to the ab-
sence of visual contrast, it is extremely difficult to see the
illuminated target through the total length of the searchlight
beam. Therefore, some form of remote control must be used
to get the observer away from the light, so as to Improve the
visual contrast between the target and the beam. The dis-
tant electric control (D. E. C) system provides the means
whereby the movement of the searchlight can be controlled
electrically from the control station.

N 53, DETECTOR.—a. The detector determines the azimuth
and angular height of the target and electrically transmits
these directional data over a self-synchronous data trans-
mission system (synchronous repeaters) to the searchlight
and control station. By this method the searchlight can
be directed at the target.

. b. The detector is connected to the searchlight by a 250-
foot cable (cable No. 27 of the detector section) joined to a
10-foot adapter cable (cable No. 28 of the detector section).
The plug of the adapter cable is fitted into the blue recep-
tacle at the searchlight,

R 54. PoweR PLANTS M1941.—a. The electric energy for the
Sperry or General Electric searchlight M1941 is generated
by a mobile power plant consisting of a gasoline engine driv-
Ing a direct current generator (see flg. 10). The purpose of
the power plant is to supply the necessary power for oper-
ation of a 60-inch antiaircraft searchilght at an arc load of
150 amperes and 78 volts as well as to supply current for the
distant electric control and zero reader systems. Even when
the arc is not struck, the power plant must continue to op-
erate so that current may be supplied for these two systems.

b. A dynamotor located on the searchlight chassis converts
approximately 3 amperes of the direct current to alternat-
ing current for the operation of synchronous repeaters of
the data transmission system (zero reader system).

€. The power plant 1s connected to the searchlight by two
200-foot single-conductor cables, one positive and one nega-
tive. The cables are identified by yellow plugs which fit into
yellow receptacles at the searchlight and at the power plant.
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+ - RS TR RS S e e

. Tow bar 12. Contrel panel.

1

2. Fan. 13. Power ammeter.

3. Oll filter 14. Power voltmeter.

4. 115-volt receptacle. 15. Voltage regulating rheostat
5. Ignition switeh, 16, Temperature gage.

6. Power generator. 17. Charging ammeter.

7. Choke control. 18. Tachometer and revolution
8. Starter button, counter.

9. Throttle control. 19. Gasoline gage

10. Main switch, 20. Ol pressure gage,

11. Power receptacles.

Froure 10 —Sperry power plant M1941.
SectioN II
SPERRY SEARCHLIGHT M1941

W 55 Prncieal ErecTric  CIRCUITS.—Sperry searchlight
equipment is operated by three principal electric circuits:
The arc circuit,
The distant electric control circuits.
The zero reader circuits.
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These circuits are shown by a block diagram in figure 11 and
by a schematic diagram in flgure 12. It is recommended
that this brief discussion of principal electric circuits be
supplemented by the more detailed explanations and wiring
diagrams in the Operator’s Manual for the Sperry searchlight
M1941.

a. Arc circuit—(1) The arc circuit is the basic electric
circuit for the operation of the searchlight equipment. The
source of power for all the principal circuits is the direct
current, electric energy supplied by a generator driven by a
gasoline engine. The electric energy is transmitted through
two power plant cables to the junction box on the search-
light. The current passes through a “ballast resistor”, which
can be adjusted for different lengths of the power plant
cables. The current then passes through slip rings at the
base of the searchlight and finally to the lamp unit inside
the searchlight drum. The arc circuit requires 150 amperes
while the other circuits require 12 amperes. The voltage
at the power plant is approximately 105 volts when there
is no arc load and when the power plant is running at rated
speed. When the arc is operating, the voltage at the power
plant drops to 100 volts due to the voltage regulation of the
generator, and to 78 volts at the searchlight due to the voltage
drop in the arc circuit between the power plant and the light.

(2) The lamp unit holds and feeds the positive and nega-
tive carbons and is actuated by a lamp control mechanism
(see also par. 50b and fig. 7). The lamp control mechanism
performs the optical function and the electrical function, as
explained in paragraph 50c and d. The electrical function
is based on the electrical principle that the arc voltage varies
directly with the arc length. This function is accomplished
automatically by positioning the negative carbon by means
of an “arc length control coil” and a double ratchet and pawl
assembly in the lamp control mechanism.

.b. Distant electric control (D. E. C.) circuits.—(1) 'The
distant electric control circuits consist of distant electric con-
trol (D. E. C.) transmitters located in the control station
which actuate distant electric control (D. E. C.) receivers at
the searchlight. There is one complete D, E. C. system for
azimuth and one for elevation. The terms “D. E. C. receiver”
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and “training motor” refer to the same element of search-
light equipment. This system operates on direct current.
The handwheels on the control station are geared to the
rotors of the D. E. C. transmitters. One rotation of the ob-
server’s handwheel turns the trasmitter rotor two revolutions.
This rotation is transmitted electrically through the control
station cable (500 feet) to the junction box on the search-
light, then to the D. E. C. receiver. Sufficient torque is de-
veloped in the rotor of the D, E. C. receiver to turn the light
through a gear ratio of 150 to 1. The rotor of the D. E. C.
receiver has four electromagnetic poles of constant polarity
connected in series with the field windings through the D.E. C.
transmitter. The D. E. C. transmitter is a rotary switch with
a three-pole rotor and a four-contact stator with insulating
segments between contacts. Rotating this transmitter
changes the magnetic polarity of the 12 field coils in sequence
in the D. E. C. receiver. When the D. E. C. transmitter is
turned 150 revolutions the light will make one complete revo-
lution in steps of 14,°. These steps may be noticeable when
turning the control station handwheel slowly. However, they
do not cause irregularity of movement while tracking, be-
cause the beam is wide at normal tracking distances, and the
inertia of the moving parts smoothes out the effect of these
steps. : '
(2) The azimuth handwheel on the control station, in
addition to turning the azimuth D. E. C. transmitter rotor,
also turns the control unit in azimuth. The elevation hand-
wheel, in addition to turning the elevation D. E. C. trans-
mitter rotor, also operates the binocular mount in elevetion
to move the binoculars.

¢. Zero reader circuits—(1) The zero reader circuits con-
sist of two identical, independent electrical circuits, one for
azimuth and one for elevation. These circuits are electri-
cally separate from each other and from the D. E. C. circuits.
The zero reader circuits consist of data transmitters (a-c
synchronous repeaters) on the detector which electrically
transmit angular positions in azimuth and in angular height
of the target through the detector cable to the data receiver
(a-¢ synchronous repeaters) on the searchlight. Here the
electrical data are electromechanically compared with the
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55 : COAST ARTILLERY FIELD MANUAL

angular positions of the searchlight, and are visually indi~
cated on two sets of zero reading voltmeters, electrically con-
nected in parallel, two on the searchlight and two on the
control station.

(2) Each data transmitter rotor s connected across the
a-c output of the dynamotor. By transformer action, a mag-
netic fleld is set up in the stator windings of the data trans-
mitter, The angular position of this field is transmitted elec~
trically through the detector cable to the searchlight, and is
reproduced in the stator windings of the data receiver on the
searchlight., When the detector is tracking a target, it
causes the rotor of the data transmitter to rotate, and this in
turn causes the magnetic fleld in the stator of the data
receiver to rotate correspondingly. The rotor of the data
receiver is mechanically geared to the gearing (azimuth or
elevation) of the searchlight.

(3) When the searchlight and the detector are pointing
in the same direction (assuming that the units are properly
oriented and synchronized), the voltage induced in the data
receiver rotor will be zero. The needles of the zero readers
at the searchlight and at the control station will be centered.
If the searchlight is not pointing in the direction as indi-
cated by the detector, then there will be a voltage induced in
the rotor of the data receiver which will cause the needles
of the zero readers at the searchlight and control station
to deflect, indicating visually to the operator at the control
station that the searchlight is not following the detector. The
searchlight must then be turned in the direction indicated to
center the needles (either manually or by means of D. E. C,)
so as to cause the searchlight to keép up with the detector,
thereby causing the needles of the zero readers to be con-
tinuously centered.

(4) The Sperry zero reader system operates on the a-c

——output of the dynamotor and uses direct current voltmeters
as zero voltage indicators. Therefore, some rectifiers must
a/ be used to convert direct current into alternating current.
These rectiflers are in the “phase detecting circuit” con-
( sisting of two copper oxide rectifiers, two center tap resistors,
and a polarizing transformer with two 10-volt secondaries.
One secondary is used for azimuth and one for elevation, as
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tHere is a complete and independent zero reader system for
zimuth and one for elevation. The phase detecting circuit
compares electrically the polarity of the voltage of the a-c
source (dynamotor) and the polarity of the voltage induced
in the rotor of the data receiver rotor. The comparison is
visually indicated on the zero readers and indicates the
direction in which the searchlight must be moved in order

“that it may point in the same direction as the detector.

d. Reference—For a complete description and a detailed
explanation of the operation and maintenance of the Sperry
searchlight M1941 see the Operator’s Manual for this light.

SectioN III ‘
GENERAL ELECTRIC SEARCHLIGHT M1941

M 56. COMPARISON OF GENERAL ELECTRIC AND SPERRY SEARCH-
LIGHTS M1941.—a. In general, the basic operating principles
of the General Electric searchlight equipment M1941 are
similar to those of the Sperry searchlight M1941 covered in
section II of this chapter. Certain differences in nomencla-
ture between the two searchlights may be observed. Each
company, while meeting the same general requirements, has
devised methods which are best adapted to its own manu-
facturing facilities.

b. The following chart tabulates the main features of the
two searchlights: i :
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™ 57. PrincIpAL ELECTRIC CIRCUITS, GENERAL ELECTRIC
M1941.—General Electric searchlight equipment is operated
by three principal electric circuits:

The arc circuit.

The distant electric control circuits.

The zero reader circuits.
These circuits are shown by a block diagram in ﬂgure 13 and
by a schematic diagram in figure 14. It is recommended that
this brief discussion of principal electric circuits be supple-
mented by the more detailed explanations and wiring diagrams
in the Operator's Manual for the General Electric searchlight
M1941.

a. Are circuit—The basic principles of the operation of the
arc circuit in the General Electric are exactly the same as
those of the Sperry discussed in section II of this chapter.
However, the electrical function (constant arc length) is ac-
complished by a different method in the General Electrie,
and is based on the electrical principle that the arc current
varies inversely with the arc length. In this light, a current
regulator coil actuates a negative drive clutch assembly in
order to maintain a constant arc length. (See par. 56b, for
comparison of this feature.)

b. Distant electric control circuits (D. E. C.) —The dis-
tant electric control (D. E. C.) circuits of the General Elec-
tric include two complete D. E. C. systems for both azimuth
and for elevation. Each circuit consists of a D. E. C. trans-
mitter (synchronous repeater or Selsyn) located at the con-
trol station which actuates a D. E. C. receiver (synchronous
repeater or Selsyn) at the searchlight. The rotor of the
D. E. C. receiver mechanically actuates the contact plate of
the d-c bridge controller circuit which in turn electrically
controls the speed of rotation of a d-c training motor geared
to the searchlight. The training motor, in addition to turn-
ing the light, is geared back to the stator of the D. E. C. re-
ceiver so that the stator is rotated mechanically the same
amount as the magnetic fleld of the rotor. This differential
action causes the contact plate to be centered. The bridge
controller and the training motor operate on direct current.
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¢. Zero reader circuits.—The zero reader circuits of the
General Electric are fundamentally similar to those of the
Sperry as discussed in paragraph 55d. (See also par. 56b
for comparison of the zero reader circuits of the two search-
lights.) The operation of the zero reader circuits of the two
searchlights is essentially alike; the only difference is in
the methods used to accomplish the same results. The most
Important difference is that, in the General Electric zero
reader circuits, the data receiver rotor a-c voltages are
transmitted to two a-c zero center, dynamometer type volt-
meters (zero readers). Thus the necessity for a phase de-
tecting circuit, as used in the Sperry circuits, is eliminated.

d. Antihunt circuits~——As the General Electric D. E. C.
system uses a-c Selsyn units the searchlight has a tendency
to “hunt”, that is, the searchlight swings back and forth
through the point of alinement without coming to rest. The
antihunt circuits are provided to dampen and eliminate this
hunting tendency.

e. Reference.~For a complete description and a detailed
- explanation of the operation and maintenance of the General
Electric searchlight M1941, see the Operator’s Manual for
this light.

SecTION 1V
ANTIAIRCRAFT SEARCHLIGHTS M1941A AND M1942

M 58. SPERRY SEARCHLIGHT EQUIPMENT M1941A.—a. In all im-
portant aspects the Sperry 1941A searchlight equipment is
similar to that of the 1941 model. Only minor improve-
ment$ have been incorporated in the later model. The
Sperry power plant M1941A has two rear blackout lights
and is better adapted for towing over rough terrain, as shock
absorbers have been added and a heavy sheet {ron skid bolted
under the rear axle.

b. For a complete description and detailed explanation of
the operation of this equipment, see the Operator’s Manual
MI1941A.

W 59. GENERAL ELECTRIC SEARCHLIGHT EQUIPMENT M1941A anD
M1942.—a. General Electric M1941A—Production of the
General Electric M1941A has been limited. It is similar in all
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Mmajor aspects to the General Electric M1941. In comparing
the two models certain differences may be observed, among
which the following are particularly notable:

(1) Lamp head —The positive feed system is unchanged,
and the negative feed system is exactly the same except that
the 1941A uses a center, floating armature for connecting
onto the common line which closes contact for energizing
either feed or retract coil. This allows one contact point
for feeding and two for retracting.

(2) Data system.—The data system, in itself, is unchanged.
There is, however, in the a-c side of the data system a four-
point manually operated gang switch that should be thrown
when an external source of a-c power is employed.

(3) D. E. C. system.—The essential features of the electri-
cal and mechanical system on the M1941 are unchanged.
In order that the detector and the searchlight may be oriented
and synchronized, a method of synchronization has been pro-
vided in the form of a mechanical differential tied into the
driving shaft for turning the D. E. C. receiver stator. Syn-
chronizing may be done by turning the synchronizing knob
on the outside of the azimuth control box.

(4) Power plant—The General Electric M1941A power
plant is, in general, similar to the 1941 model. However,
certain minor improvements have been built into the later
model. Among these are two rear blackout lights, shock
absorbers, and heavy sheet iron skids under front and rear
axles. The shock absorbers and skids better adapt the power
blant for towing over rough terrain.

b. General Electric M1942.—(1) Comparison with eurlier
models—The only fundamental difference between the Sperry
and General Electric searchlights M1942 and earlier models
is the method of distant electric control (see (3) below).
The Sperry and General Electric feed and arc mechanisms
are virtually unchanged from the respective 1941 models,
and the power plants of the two lights are essentially identical
with the respective 1941 models.

(2) General features, M1942.—(a) The Sperry and General
Electric searchlights M1942 (see fig. 15) are manufactured
under the same specifications. Throughout the distant elec-
tric control systems identical parts are employed—amplidyne
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generators, servo amplifier units, control motors, dynamotors
and relays.

(b) Each of these searchlights may be positioned directly
by a detector (or locator), without the action of controllers
turning handwheels at the control station. After the detec-
tor (or locator) and searchlight have been oriented and elec-
trically synchronized, the detector (or locator) may be moved
to any position in azimuth or elevation and the searchlight
will follow directly.

(¢) The searchlight may also be positioned from the con-
trol station, either by controllers turning handwheels to
center the needles of zero readers or by the light commander,
using binoculars, turning the observer’s handwheels.

(d) Transfer of control from the detector (or locator) to
the control station may be accomplished at any time by clos-
ing a switch located on the control station. The search-
light will automatically position itself in a synchronous posi-
tion with reference to the control station. If the switch is
opened, control will return to the detector (or locator) and
the searchlight will automatically position itself in a syn-
chronous position with reference to the detector (or locator).
This transfer of control is automatically synchronous and
involves no loss of orientation.

(e) Zero readers located on the control station indicate
at all times the relative positions of control station and
detector (or locator). :

(}) Zero readers located on the searchlight indicate at all
times the relative positions of searchlight and the controlling
unit—detector, locator, or control station.

(3) Distant electric control M1942.—(a) Power motors on
the searchlight are controlled by signals transmitted from
synchronous repeaters (Selsyns) at the detector, locator, or
control station to synchronous repeaters (Selsyns) located on
the searchlight. The received signal is first rectified and
amplified by a circuit employing power amplifier tubes. The
resulting current energizes the control fleld windings of an
amplidyne generator. The size and direction of the current
in the control fleld windings determine the magnitude and
polarity of the current output of the amplidyne. The ampli-
dyne output operates a d-¢ power motor.
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(b) The amplidyne generator and the power motor may be
Controlled by a d-c power switch.

(¢) A protective circuit prevents operation of the distant
flectrlc control when either of the access doors to the drum
5 open.

1. Motor amplldyne generator 4, Azimuth control box,

set and power-motor feed 5. Elevation amplidyne.
switch (d-c power switch). 6. Azimuth amplidyne,
2. Elevation control box. 7. Steel drum.
3. Are switch, 8. Elevation servo amplifier unit,

Fioune 15 —CGeneral Electrie searchlight M1942—showing amplidyne
generators,

(d) Identical systems are used for azimuth and elevation
distant electric control.

(e) The 1942 models have the advantage of higher speeds
of traversing. Either light may be traversed at a rate be-
tween 35° and 40° per second. This feature will permit much
greater flexibility of operation when functioning against the
higher speeds of [J/l{'l':j‘l"Iit pargets.

o
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Secrron V
POSITION FINDING EQUIPMENT

B 60. DeTECTOR.—0t. A detector is one of the more recent and
more effective devices which have been developed for the de-
tection and tracking of aircraft under all kinds of atmospheric
conditions. It is designed to locate aerial targets at a long
range and its efficiency is not reduced even though the target
is obscured by smoke, haze, clouds, or darkness. The de-
tector supplies a continuous flow of data which accurately
locates aircraft with reference to the detecting unit. This
tracking is accomplished by means of a radio echo. The data
supplied by the detector to the searchlight are azimuth and
angular height.

b. One of the detector units now in use with searchlights
locates aircraft by means of the functioning of three separate
antenna systems, each with directional characteristics. By
the operation of a mechanical system, the arrays may be
pointed as one unit in any desired direction, and a beam of
high frequency energy from one of the antennas is radiated
in this direction. Any target in the fleld of the beam will
reflect or reradiate a portion of the energy back to the unit,
Here the reflected signal or echo is received by the remaining
two direction finding antenna arrays. Operation of the two
direction finding systems determines the azimuth and angular
height of the target. These data are electrically transmitted
to the searchlight by means of a self-synchronous trans-
mission system (a-c synchronous repeaters).

c. For a detailed description of a detector and technical
explanation of its operation, see FM 4-145,

B 61. Sounp LocaTor M2.—Certain organizations in the field
may use the sound locator M2 as the equipment for locating
the position of the target and for directi ng the searchlight at
the target. For a detailed discussion of the theory of sound
location and an explanation of the operation of the sound
locator see FM 4-111, TM 9-1660, and 9-2660,
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Secrion VI

VEHICLES

N 62, GenerAL.—a. Transportation for the equipment of the
detector-searchlight section consists of the vehicles of the
detector section and those of the searchlight squad, respec-
tively.

b. Transportation of the detector section is included in
FM 4-145.

¢. Searchlight equipment is transported by two standard
21, -ton trucks, one towing an M1 antiaircraft searchlight

Fieune 16 —Transportation of searchlight squad showing two
2%~ton trucks, M1 traller, and searchlight power plant.

trailer in which is loaded the searchlight, and the other tow-
ing the power plant (see fig. 16). Each of the trucks nas a
cargo body of 80 inches by 108 inches and is equipped with
hold-down devices or bolts, designed for the security of
searchlight matériel (see fig, 17). The automotive features
of these trucks are covered in the maintenance manual for
each vehicle.

M 63. TRAILER M1 FOR THE ANTIAIRCRAFT SEARCHLIGHT.—a. The
standard trailer used for the transportation of searchlight
equipment is the M1 trailer, It is a four-wheel, pneumatic-
tired, low-bed, tilting trailer with integral body (see fig. 18),
Its capacity is 4,000 pounds. The four wheels are mounted
by pairs in tandem so that the unit will operate as a two-
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wheel trailer and have the load capacity of a four-wheel
vehicle,

b. The steel deck forward of the front bulkhead provides
a mounting for the winch and brake handwheel, and also
serves as a means of locking the tilting frame to the drawbar
arms (see fig. 19). The drawbar arms are hinged at the
rear to permit tilting of the frame when loading and unload-
ing without uncoupling from the truck. The trailer is tilted

FI1GURE 17.—Interior of 21, -ton truck, showing cable reels and seats
for personnel.

for unloading by removing the front pins from each side of
the winch deck and pushing down on the drawbar arms.
The drawbar is equipped with an adjustable rubber tired
caster wheel to support the front end when uncoupled from
the truck (see fig. 18).

¢. A hand-operated, double-cranking winch, with a chain
which is hooked to the searchlight, is used in the loading and
unloading of the trailer (see fig. 19).
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. Bteel deck
4. Wineh.

Drawbar
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d. Truck and trailer are connected by a lunette at the for-
ward end of the drawbar tongue which fits into a pintle hook
at the rear of the truck.

e. Two heavy safety chains connect the drawbar arms with
the truck.

f. Mechanical hand parking brakes are operated by means
of a handwheel on the trailer front deck. i

g. Electric brakes on all four wheels of the trailer are
controlled from the cab of the truck, This brake system is
provided with standard emergency break-away features.

h. A jumper cord or cable, from truck to trailer, supplies
the current for the brake and lamp circuits of the trailer,

i. The trailer tailgate is hinged at the bottom so that 1t
acts as a ramp for the loading and unloading of equipment'
(see fig. 20).

j. Each trailer is provided with hold-down devices con-
sisting of four turnbuckles. .Hinge doors in the front bulk-
head provide access to the forward turnbuckles which fasten
the searchlight to the trailer.

k. Corner jacks, which are used when tires or wheels are
changed, are fastened to each corner of the frame. They are
adjustable by the use of hand cranks extending through the
top of the side walls. These corner jacks are also used to
stabilize the vehicle when time does not permit the unload-
ing of the light and it must be operated from the trailer,

1. Removable bows and canvas covers completely inclose
the body of the trailer,

B 64. TRANSPORTATION OF POWER PLANT—The power plant is
towed behind truck No. 2 of the searchlight squad. For con-
necting truck and power plant, the lunette on the forward
end of the tow bar of the power plant is locked in the pintle
hook at the rear of the truck. The power plant is equipped
with safety chains and a standard break-away feature which

- acts as a safety device in case the power plant should become
uncoupled from the truck.
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T S L

1. Tallgate (ramp for loading).
2. Hinged door in front bulk-

4. Removable bows.
5. Winch chain,

head. 6. Turnbuckle.
7

3. Hand crank of carner jack. ., Blackout stop and tall light.

Figure 20.—Antinircraft searchlight trafler M1 in position for load-
Ing searchlight—rear view.



CHAPTER 5
PREPARATIONS FOR ACTION AND FOR MOVEMENT

Paragraphs

SecrioN 1. Preparing for action. . o oo _____ 65-79
I, Orienting and synchronizing________.._________ 80-88

III. Preparing for the road .- ocomommoe o ___ 89-96

IV, Protective measureS.. . ae oo coommoooooooo. 97-102

SEcTION 1
PREPARING FOR ACTION

B 65. Score.—a. This section describes the setting up of the
detector-searchlight unit equipment from traveling position
on the road to operating position ready for action.

b. For a detailed description of the assembly of the detector
section equipment, see FM 4-145.

B 66. TRAVELING POSITION.—a. When on the road, the search-
light squad uses two trucks. Truck No. 1 carries the control
station unit, the cable reels, and the binocular mount and
spare parts boxes. It tows an M1 trailer in which is loaded
the searchlight, the extended hand controller, and the spare
carhons. Truck No, 2 carries a caliber .50 machine gun com-
pletely assembled and mounted for the defense of the ve-
hicles or the road, and five extra chests of ammunition.
A two-way radio complete with other radio accessories is
also loaded in this vehicle. This truck tows the power plant.
b. The equipment is loaded and the personnel placed ac-
cording to the arrangement shown in figures 21 and 22.

R 67. SELECTION OF PosITION.—The detector-searchlight sec-
tion depends on the accuracy of the detector unit for the
efficiency of its operation. Consequently, in selecting a po-
sition for the section, primary consideration must be given
to the factors favorable to detector reception. Within the
limitations determined by the tactical situation the position
selected should be—
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@. On or near a road good enough to permit its use by the
trucks in all kinds of weather (or in terrain permitting trucks
to move cross-country in all kinds of weather, subject to
camouflage discipline).

b. Distant or defiladed from objects that interfere with the
radio echo, as metal towers or buildings, bridges, or transmis-
sion lines.

¢. A “crater” location on a hill. This is an excellent po-
sition.

d. At least 1 mile from the nearest antiaircraft gun bat-
tery, to avoid drawing enemy fire to the gun battery, and to
avoid the effect of glare upon the gun crew. Pick-up lights
should be at least 500 yards from roads and railroads upon
which there is considerable traffic.

e. Favorably located with regard to security and camou-
flage. :

B 68. Going INTO PosITiIoN.—On arrival at the detector-
searchlight position, the chief of section indicates the loca-
tion of the detector and its power plant, the searchlight, the
control station, the searchlight power plant, and the machine
gun. He gives the necessary instructions to have the maté-
riel prepared for action.

A 69. ACTIONS OF DETECTOR SECTION AT PREPARE FOR ACTION.—
Whenever the detector is moved from one location to another,
many parts of the equipment must be disassembled and fas-
tened in their assigned places. The unit therefore arrives
at its destination in a packed condition and must be reassem-
bled. For the methods of assembly of the detector unit and
preparation of the detector section for action, see FM 4-145
and TF 4-605.

M 70. AcTiOoNS OF TRUCK No. 1 AT PREPARE FOR ACTION.—d. At
the command PREPARE FOR ACTION, truck No. 1, towing the M1
trailer, proceeds to the vicinity of the indicated searchlight
position (see fig. 23), where the trailer is disconnected from
the truck and the caster wheel swung down into the parking
position. The trailer should be dropped far enough away
from the final searchlight position to preclude the possibility
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of both the trailer and the light being destroyed by a single
shell or bomb.

b. After assisting in unloading the machine gun, the chauf-
feur of truck No. 1 returns to his truck and drives from the
searchlight to the control station position. The control sta-
tion (red) cable is unreeled on the way.

¢. At the control station position, the control station is un-
loaded and set up.

d. From the control station, the truck proceeds successively
to the searchlight and the power plant, laying the power plant
(yellow) cables on the way.

e. After all cables are laid, the truck is driven to the desig-
nated parking area. Here the driver checks gas, oil, and
water and assures himself that the truck is hidden from
ground and air observation.

M 71, AcTiONS OF TRUCK NO. 2 AT PREPARE FOR ACTION.—At
the command PREPARE FOR ACTION, truck No. 2 proceeds to the
power plant position (see fig. 23). The power plant is un-
coupled from the truck. The two-way radio is unloaded and
set up near the power plant. Truck No. 2 is then driven to the
machine-gun position where the machine gun, water pump,
and ammunition chests are unloaded. Truck No. 2 then pro-
ceeds to the designated parking area, where gas, oll, and water
are checked and the truck is hidden from ground and air
observation. ’

N 72, NORMAL SET-UP .FOR DETECTOR-SEARCHLIGHT SECTION.—
a. The usual arrangement in the fleld for the equipment of
the detector-searchlight section is shown in figure 24. A
favorable position is that near a little-used road and close to
suitable cover for vehicles and personnel.

b. The control station and the searchlight must be placed
on level or slightly elevated ground so as to secure g wide fleld
of vision in all directfons. The detector is located according
to factors outlined in paragraph 67.

¢. The control station may be located anywhere within
the length of the red cable from the searchlight (500 feet),
and the detector may be placed anywhere within the length of
the director-adapter cable (260 feet), However, the usual
distance between the light and the detector is 75 to 150 feet.
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OPERATION AND EMPLOYMENT, SEARCHLIGHT UNITS 72-73

As the detector has no provision for a parallax correction, it
Is destrable to have light and detector as close together as is
Dracticable, and both on a line with a distant orienting point.

d. The machine gun is sited so as to give an all around
brotection to all searchlight equipment, particularly the
detector unit and the searchlight. :

e, The radio is placed near the power plant, the battery
of which can be used as a source of power for the dynamotor
of the radio. A remote control unit permits two-way radio
communication by means of a field telephone located at the
detector or any other desired location. However, by the use
of the hand crank generator the radio may be placed near
the post of the chief of section at the detector. An additional
man will then be required to turn the crank of the generator
When messages are transmitted. The telephone operator
acts as operator of the two-way radio.

f. An alternate arrangement of matériel is illustrated in
figure 25. In this set-up the two power plants are located
logether where one operator may control both. However,
in this set-up there is greater danger that both power plants
may be destroyed by a single bomb or shell.

W 73, SETTING UP SEARCHLIGHT.—a. At the command PREPARE
FOR acTION, truck No. 1, towing the M1 trailer, drives up to
the vicinity indicated for the searchlight. The hand brake
is set on the trailer. The hand locking pin is removed from
the caster wheel bracket, and the caster wheel is swung down.
The pin is replaced, securing the wheel in the parking posi-
tion. The wheel is then adjusted to the proper height to
clear the pintle hook. The break-away chain, the left safety
chain, and the jumper cord are disconnected, and the jumper
cord placed in the tool compartment. The lunette is dis-
connected from the pintle hook and the safety chain on the
right is disconnected. The truck is driven clear of the
trailer. .

b. The trailer is left parked while other equipment is un-
loaded (see par. 116). Then the trailer tailgate is dropped.
The front pins are removed from each side of the winch deck
and the trailer tilted by pushing down on the drawbar tongue.
The front and rear turnbuckles are loosened and the rear
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OPERATION AND EMPLOYMENT, SEARCHLIGHT UNITS 73-75

chocks removed. While the winch is being operated the
searchlight is rolled slowly out of the trailer. It may be
guided manually at the front wheels. The winch chain is dis-
connected from the searchlight. The steering tongue is re-
moved from its carrying brackets and attached to the search-
light. The light is then moved to its final operating position
and its canvas cover removed.

¢. The light is then leveled by means of the four leveling
tacks until the level bubble stays centered while the light is
traversed 360°.

d. The transportation lock is unpinned at the drum and
the lock bar lowered to its Forizontal position on the chassis.
Since the searchlight is transported with the elevation clutch
In “hand” position and with the elevation clamp free, the
drum may readily be lowered to zero elevation by hand.

e. The azimuth lock pin is removed so that the searchlight
revolves freely. Caution: Do not replace the pin except for
locking the searchlight in its transporting position as the
pin will foul the lock when the searchlight is rotated.

M 74, SETTING Up CONTROL STATION.—a. After truck No. 1 has
been disconnected from its trailer, it is driven to the loca-
tion chosen for the control station.

b. At this position the tallgate of the truck is lowered and
the binocular mount box, the control unit, and the tripod are
unloaded. The tripod is set in place and its protective cap

. removed. The control unit is lifted to a position over the
tripod and lowered slowly to its seat. The binocular mount is
removed from its box.” The coverplate is removed, and the
column inserted in its place on-top of the control unit. The
binocular mount is opened to its operating position and its
locking pin inserted. The binoculars are placed in position
at the top of the binocular mount. The control station is
leveled by adjustment of the leveling jacks.

M 75, PREPARATION OF FOWER PLANT AND RaDIO.—a. Truck No.
2 s driven to the power plant position where it is uncoupled
from the power plant. The two-way radio, complete in frame
with dynamotor, the remote control unit, the antenna, and
the fleld telephone are unloaded. The telephone operator
conneets the battery cables of the radio to the power plant
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battery and inserts the antenna in the insulator. He pre-
pares the radio and remote control unit for communication
and lays a wire line from the remote control unit to a point
near the detector position where he connects a fleld tele-
" phone. By the use of a microphone and headset he checks
operation of the radio communication.

Note.—If the section is provided with wire communication
from the platoon command post, a fleld telephone is con-
nected at the wire connection.

. After driving truck No. 2 to the parking area, the power
plant operator returns, connects the yellow cables at the
power plant, and prepares it for operation. He checks the
supply of gasoline, oil, and water. Before starting the engine
he makes the checks described in the Operator’s Manual,

M 76. SETTING UP MACHINE GUN.—Truck No, 2 carries the
machine gun to the position selected for it. The tailgate of
the truck is lowered and the assembled machine gun, with
water pump and ammunition chests, is unloaded and set up.

N 77. CaBLES, SEARCHLIGHT SQUAD.—Q. Multiconductor cables
connect the power plant, light, control station, and detector.
For identification, the plugs of these cables are painted differ-
ent colors as follows:

(1) Yellow.—Two single-conductor main power cables con-
necting light and power plant. These carry the power for
the searchlight. )

(2) Red.—A 15-conductor cable connecting the control sta-
tion with the light. It transmits the distant electric control
impulses from the control station to the elevation and azi-
muth motors on the light. It transmits the zero reader data
from the light to the control station. It also connects a
push button on the control station with a buzzer on the
searchlight.

b. The director-adapter combination cable, which con-
nects the detector and the searchlight, is a 19-conductor com-
bination cable made from joining cables Nos. 27 (director)
and 28 (adapter), both of which are part of the equipment
of the detector section. This combination cable fits into the
blue receptacle at the searchlight junction box. It trans-
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Mits to the searchlight the azimuth and angular height as
determined by the detector.

¢. The power cables (yellow) and control statiop cables
(red) are carried on reels and are transported in truck No. 1
Which tows the trailer. The reels are mounted in racks
Which are bolted to the body of the truck in a permanent
Dosition. The director-adapter cable is carried with the
detector equipment.

d. Where practicable, cables are laid from the body of the
truck. Where impractical, the cables are laid by detaching
the reels from the racks, placing the reels on the ground
hear the searchlight, and laying the cable by rolling the reel
to the element of equipment. It is sometimes necessary to
blace additional men along the cable to keep it from binding
Or becoming snagged.

_ W 78, PrecauTiONs oN HANDLING CABLES.—a. As a high per-
Centage of searchlight matériel failures are caused by cable
difficulties, it is imperative that cables be handled with great
care, Most cable failures take place within a foot of the
blugs, which indicates that rough handling of the cable at the
blug is & major source of difficulty. It has been found by
actual experience that the observance of the rules given in
b below greatly reduces cable failures.

b. (1) Plugs should be removed from receptacles by pulling
on the plug, not on the cable. Pulling on the cable will bend
and break the soldered electrical connections at the plug.

(2) When moving the cables, pull on the cable, not on the
blug, Pulling on the plug will rupture the electrical
ctonductors.

(3) When moving the cables, do not allow the plugs to
drag along the ground, catching on rocks, bushes, and other
obstructions. Carry the cable so the plug is clear of the
ground.

(4) Do not lay the cable so that it is likely to be run over
by vehicles.

(5) Do not kink the cables.

(6) Do not coperate the searchlight with the main power
cable (the one with yellow plugs) on the cable reels. In-
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sufficient ventilation may cause the cables to overheat and
destroy the rubber insulation. |

(7) Do not be in too much of a hurry to reel up the cables
when march order is given. A few minutes saved the night
before may cause hours of repair work the next day. ‘

(8) Do not put cable plugs into receptacles until cables
are completely laid and off the cable reels. .

(9) In hot climates, deterloration of cables can be greatly
reduced by burying them 4 inches underground in order to
protect the cables from rain and from the sun’s rays.

(10) In digging a shallow channel, or ditch, for a cable,
one side wall of the ditch should be constructed in the form
of a ledge or step 4 inches from the surface. The cable is
then laid on this step. The lower part of the ditch provides
drainage for the cable and helps preserve it. ‘

;

NoTe.—When a searchlight is in action for prolonged pe-
riods, the buried power plant cables should be checked for
excessive heating, due to the heat loss in the cables as the
result of 165 amperes of direct current passing through them.

(11) In cold climates, it is best to leave cables above ground
unless sufficient time is available to build troughs in which
to place the cable underground. Many cables have been
rendered unserviceable while they were being removed from
the frozen ground. |

W 79. LavING CasLES.—a. Cables are carried in truck No, 1,
which tows the trailer. .

b. The control station (red) cables are laid first. Truck
No. 1 drops the searchlight trailer, then is driven to the con-
trol station while the control station cable is unreeled on the
way.

c. Truck No. 1 is driven to the searchlight position. Both
yellow cables are laid at the same time as the truck moves
slowly from the light to the power plant. During the laying
operation there should be at least one man for the reel on
the truck and a man on the ground to guide the cables as
they are unreeled. Do not put cable plugs in receptacles on
power plant until all cables are completely laid and off the
truck. '
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d. The combination director-adapter cable is part of the
CQuipment of the detector section. It Is laid between the
Searchlight and the detector by members of the detector crew.

€. At the power plant, the light, the control station, and
the detector, the cable plugs are connected to their proper
Teceptacles. These receptacles are painted the same color as
the plugs to facilitate identification. ’

SecTION IT
ORIENTING AND SYNCHRONIZING

n 80. Scope.—This section describes methods of orienting and
Synchronizing the various elements of the detector-search-
lght section.

R 81, GeneraL—The searchlight and detector must be
Oriented and synchronized in azimuth and elevation. Orien-
tation may be accomplished using an azimuth referred to
horth, or an arbitrary zero azimuth. Because the detector
Is a primary source of information in the AAAIS, and be-
Cause, in a coordinated defense of an objective, it is necessary
to orfent all detector-searchlight units relative to one another,
It is often found desirable to orient the detector in azimuth
referred to north. Therefore, in the description following,
Such an azimuth is used. It is assumed that the searchlight
and detector have been set up and proper electrical con-
nections made.

R 82, PrEPARATION OF DETECTOR FOR SYNCHRONIZATION.—This
description of orientation and synchronization should be
studied in connection with the corresponding subject matter
In FM 4-145 and TF 4-609, 4-610. The following steps
will be taken at the detector, but not necessarily in the order
glven, before the searchlight unit matériel is synchronized.

a. The azimuth antenna will be alined with the physical
axls of the detector mount and with the sight.

b. The elevation antenna will be alined with the physical
axis of the detector mount and with the sight, and the
angular helght counter adjusted to indicate the true angular
height of the electrical axis.
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T P TR

¢. Range orientation will be completed. )

d. The azimuth ring of the detector will be oriented.
North is determined by the use of a magnetic compass, by
sighting on Polaris with the sight, or from a map. These
methods are sufficiently accurate for the determination of
the azimuth used by the detector-searchlight unit. The
azimuth ring is turned until zero is under the index pointer.

N 83. ORIENTING AND SYNCHRONIZING IN AZIMUTH ON DISTANT
PoINT.—a. Orienting in azimuth.—One method of orientation
in azimuth is by the use of a celestial body (sun, moon, or
a star) or a distant object as the orienting point. In this
method, detector, searchlight, and control station are pointed |
at the celestial body or distant point by means of Sheir
sights. The procedure by which the various elements of
matériel are oriented is as follows:

(1) Detector—The detector is pointed at the orienting
point by means of the sight (see fig, 26).

(2) Searchlight.—(a) Disengage the azimuth clutch by
pulling the azimuth clutch lever in the direction indicated
as “Out” on the Sperry searchlight and indicated as “Hand
control”, on the General Electric searchlight. 1

(b) Turn the searchlight in azimuth until it points at the 11
orienting point, sighting by means of the orienting sight
on the searchlight (see fig. 26). i

(¢) Reengage the azimuth clutch by pushing the azimuth
clutch lever in the direction indicated as “In” on the Sperry
searchlight and as “Distant electric control” on the General |
Electric searchlight. i

(d) Start the power plant (Sperry) and turn the red d-c
switch at the control station “On.” On the General Electric
searchlight, start the power plant and turn the “Distant |
electric control” switch at the control station to “On”; be
sure that the dynamotor switch is “On” and the dynamotor
is running, as this D. E. C. system uses 110 volts a-c.

(e) Recheck the searchlight azimuth position. If neceg-
sary, use the distant electric control at the control station to
reset the searchlight to the orienting point.

(/) Set the searchlight azimuth scale to the azimuth of
the orienting point (azimuth idicated at the detector). To
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do this, loosen the screw of the azimuth scale located at the
base of the searchlight and turn the azimuth scale until the
Proper azimuth appears under the index pointer, Tighten
the screw.

(3) Control station.—(a) In orienting the control station,
set the binocular mount to the azimuth zero reference mark,
then slew the control unit around on its tripod (a friction
clutch allows this to be done without turning the hand-
wheels) until the binoculars are directed at the orienting
point (see fig. 26). After orientation has been completed,
care should be taken not to move or jolt the control unit.

(b) If the orienting point being used by the searchlight
and the detector is not visible from the control station, point
the searchlight at any distant object by means of the distant
electric control. Set the binocular mount cf the control sta-
tion to the azimuth zero reference mark, then slew the control
unit around on its tripod until the binoculars are dlrected at
the distant object.

b. Synchronizing in azimuth—(1) When the detector and
the searchlight have been oriented as described in a above,
the azimuth zero readers on the searchlight and control
station may or may not show a zero reading. They shouid
be made to read zero by removing the cover on the azimuth
data receiver adjustment knob (synchronizing knob) at the
base of the searchlight, loosening the lock nut, and turning
the adjustment knob. On the General Electric searchlight,
loosen the clamp screw and turn the “Azimuth corrector
knob” on top of the searchlight turntable.

(2) It is possible to obtain two zero readings by rctating
the azimuth data receivers to two positions 180° apart. The
correct zero reading is obtained when the needle of the
azimuth zero reader at the control station moves to the
“right” when the zero reader handwheel is rotated clockwise
and to the “left” when the handwheel is rotated counter-
.clockwise. If the needle moves in the opposite direction to
that of the control station handwheel, return it to zero, and
then holding the searchlight on the orienting point, turn the
synchronizing knob continuously in one direction until the
needle moves off the scale and then returns to zero reading.

(3) Traverse the detector steadily and at the same time
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keep the zero readers centered at the control station by means
of the azimuth distant electric control handwheel. The
direction of rotation of the searchlight should be the same as
the detector, that is, a clockwise rotation of the detector
should result in a clockwise rotation of the searchlight. If
the direction of rotation is incorrect, it will be necessary to
throw the “Coarse azimuth Selsyn” reversing switch in the
terminal box on the detector.

(4) If the reversing switch at the detector is thrown it will
again be necessary to orient and synchronize the detector,
searchlight, and control station in azimuth as described above.

M 84, ORIENTING AND SYNCHRONIZING IN ELEVATION ~—a. Orient-
ing in elevation.—(1) Detector—The detector is elevated
until the angular height counter indicates zero mils and is
held stationary.

(2) Searchlight—(a) Turn the searchlight elevation D. E.
C. control clutch lever to “Hand” position and set the search-
light to zero elevation by hand.

(b) Reengage the elevation D. E. C. control clutch lever by
turning the clutch lever to the “Distant electric control” posi-
tion, Do not jorce the clutch lever; if it will not move easily
into the “Distant electric control” position, keep a slight pres-
sure on the lever and slowly rock the searchlight a few mils
in elevation until it does. By means of the distant electric
control, from the control station, reset the searchlight to zero
elevation if necessary.

(3) Control station.—Set the binocular mount to the eleva-
tion zero reference mark. After the binocular mount has
been set to zero elevation it should not be moved or jolted.

b. Synchronizing in elevation.—(1) The elévation zero
readers on the searchlight and control station may or may
not read zero. They should be made to read zero by turning
the “Coarse elevation Selsyn” adjustment in the elevation
Selsyn housing of the detector.

NoTte.—Because the General Electric searchlight is not
equipped with an elevation synchronizing knob on the eleva-
tion data receiver, it is of advantage to synchronize in eleva-
tion at the detector rather than at the searchlight. However,
synchronizing in elevation may be accomplished at the Sperry
or the General Electric searchlight as described in (2) below.
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(2) Synchronizing may be made at the Sperry searchlight
by removing the cover on the elevation data receiver adjust-
ment knob (synchronizing knob) located on the left trunnion
arm of the Sperry searchlight, and turning the synchronizing
knob. To synchronize at the General Electric Searchlight,
it is necessary to remove the cover of the elevation data
receiver housing on the left trunnion arm, then loosen the
three stator screws and rotate the stator of the elevation
data receiver.

(3) It is possible to obtain two zero readings by rotating
the elevation data receiver stator to two positions 180° apart.
The correct zero reading is obtained when the needle of the
elevation zero reader at the control station moves to the
“right” when the elevation handwheel is rotated clockwise
and to the “left” when the handwheel is rotated counter-
clockwise. If the needle moves in the wrong direction, re-
turn the searchlight to zero elevation and turn the “Coarse
elevation Selsyn” adjustment at the detector continuously in
one direction until the needle moves off the scale and then
returns to zero reading again.

NoTe.—The detector “Coarse elevation Selsyn” adjustment
has a stop limiting rotation which may be encountered in
adjusting for the correct zero reading. 1If the stop is encoun-
tered, rotate back to the first zero position and then rotate
continuously in the other direction unti] the needle moves oft
scale and then returns té zero reading again.

(4) Elevate the detector slowly and at the same time keep
the zero reader centered by means of the elevation hand-
wheel. The searchlight should also elevate. If the search-
light does not follow in elevation, it will be necessary to
throw the “Coarse elevation Selsyn” reversing switch in the
terminal box on the detector.

(5) If the reversing switch at the detector is thrown it
will again be mecessary to set both the detector and the
searchlight at zero elevation and again to 2ero the zero read-
ers as outlined in (1) and (2) above. In this case, it will also
be necessary to check for the correct zero reading as out-
lined in (3) above.
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N 85, CHECK ON SYNCHRONIZATION.—da. If a friendly airplane
Is available, it is desirable that a check on the synchroniza-
tion of the detector with the searchlight be made.

b. For details of the method to be followed in this check,
see FM 4-145 and TF 4-609, 4-610).

K 86. ORIENTATION AND SYNCHRONIZATION BY BACKSIGHTING.—
Normally the field position selected will permit orientation
on a distant point. However, if use of a distant point is im-
practicable, the unit may be oriented and synchronized by
backsighting as follows:

a. Oricniing in azimuth by backsighting.—(1) Detector and
searchlight.—(a) Direct the detector toward the search-
light (see figure 27),

(b) Sight directly through the vertical axis of the search-
light (as over the azimuth data receiver housing) at the ver-
tical column of the detector. Drive two stakes at each end
of this line—one in the front of searchlight (stake “A”) and
one in the front of detector (stake “B”).

(c) Measure the digtance between the vertical column of
the detector and the detector sight (this distance varies with
different models) and place a stake (stake “C”) at this same
distance to the left (left from direction of searchlight) of
stake in front of searchlight (stake “A”).

(d) Similarly, measure the distance between the vertical
axis of the searchlight and the orienting sight on the left
side of the searchlight. Place a stake at this distance (stake
“D”) to left of stake in front of the detector (stake “B”),

(e) Traverse the detector until the detector sight is directly
on stake “C”. .

(f) Disengage the azimuth clutch of the searchlight and
turn the light in azimuth until it points at stake “D” (use
orienting sight).

(g) Reengage the azimuth D. E. C. clutch.

(h) Start the power plant and turn the D. E. C. switch at
the control station to “On.”

(1) Recheck the searchlight azimuth position using distant
electric control to bring the searchlight exactly on stake “D.”
Now the detector and searchlight sights are parallel to the
line of centers.
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FI6URE 27—Orienting in azimuth by backsighting. Searchlight and detector.
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(§) Set the searchlight azimuth scale to 3,200 mils and the
detector azimuth scale to zero.

(k) Using the distant electric control, turn the searchlight
to zero azimuth,

(2) Control station.—(a) Direct the searchlight at the
control station by using the distant electric control. Sight
the searchlight exactly on the control station, using the light’s
orienting sight (see fig. 28).

(b) Set the binocular mount to the azimuth zero reference
mark,

(¢) Slew the control unit around on its tripod until it is
backsighted on the searchlight. This is accomplished by
sighting backward through the open sight on the binoculars.

(d) Return the searchlight to zero azimuth.

b. Synchronizing in azimuth.—See paragraph 83b.

¢. Orienting and synchronizing in elevation.—See para-
graph 84.

d. Orienting in azimuth referred to north—After the
equipment of the section has been oriented and synchronized
as described in this paragraph, the detector is traversed
until its sight i{s directed toward zero azimuth referred to
north (see also par. 82d). Checking carefully that the zero
readers at the searchlight and the control station are cen-
tered, then set the ‘azimuth scales at both the detector and
the searchlight to zero.

M 87. ORIENTATION AND SYNCHRONIZATION WITH THE TWEETER.—
See FM 4-145 and TF 4-609 and 4-610 for the method of
orientation and synchronization using the tweeter or test
modulator.

M 88. ORIENTATION OF SEARCHLIGHT UNITs WiIrHOUT DETEC-
TorRs.—When a searchlight unit is not equipped with a de-
tector, there fs no synchronization involved between the
searchlight and the control station.

a. Orienting in azimuth on a distant point.—(1) Search-
light.—See paragraph 83a(2) except (/) in which procedure
is as follows: Set the searchlight azimuth scale to zero (or
to the azimuth referred to north of the orienting point). To
do this, loosen the screw of the azimuth scale located at
the base of the searchlight and turn the azimuth scale until
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the proper azimuth appears under the  index pointer.
Tighten the screw.

(2) Control station.—See paragraph 83a(3).

b. Orienting in elevation—(1) Searchlight.—see para-
8raph 84a(2).

(2) Control station.—See paragraph 84a(3).

¢. Orienting in azimuth by backsighting.—(1) Searchlight.—
(a) Disengage the azimuth clutch by pulling the azimuth
clutch lever in the direction indicated as “Out” on the
Sperry searchlight and indicated as “Hand control” on the
General Electric searchlight,.

(b) Turn the searchlight in azimuth until it points exactly
at the control station, sighting by means of the orienting sight
on the searchlight,

(¢) Reengage the azimuth clutch by pushing the azimuth
clutch lever in the direction indicated as “In” on the Sperry
searchlight and as “Distant electric control” on the General
Electric searchlight.

(d) Start the power plant (Sperry) and turn the red d-c
switch at the control station “On.” On the General Electric
searchlight, start the power plant and turn the “Distant
electric control” switch at the control station to “On”; be
Sure that the dynamotor switch is “On” and the dynamotor is
running, as this D. E. C. system uses 110 volts a-c.

(e) Recheck the searchlight azimuth position. If neces-
sary, use the distant electric control at the control station
to set the searchlight exactly on the control station.

(f) The azimuth scale will normally be set to zero but. may
be set to azimuth referred to north. To make this setting,
loosen the screws at the azimuth scale located at the base
of the searchlight and turn the azimuth scale until zero (or
the proper azimuth) on the scale is under the index pointer.
Tighten the screw.

(2) Control station.—The searchlight is sighted at the con-
trol station as described in (1) (b) above. In orienting
the control station, set the binocular mount to the zero
azimuth reference mark, then slew the control unit around
on its tripod (a friction clutch allows this to be done without
turning the handwheels) until it is backsighted on the search-
light, This is accomplished by sighting backward through
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the open sight on the binoculars. The control station is now
oriented in azimuth, that is, pointed in the same direction as
the searchlight. .

d. Orienting in elevation by backsighting.—(1) Search-
light.—See paragraph 84a(2).

(2) Control station.—See paragraph 84a(3).

SEcTION IIT
PREPARING FOR THE ROAD

R 89. Scope—a. This section describes the disassembling
and loading of the equipment of the searchlight-detector
section preparatory to a move by road.

b. For a detailed description of the disassembly and pack-
Ing of the detector section equipment see FM 4-145 and
TF 4-606.

M 90. OPERATING POSITION.—When the command MARCH ORDER
1s given, the light unit is in operating position with the crew
distributed as shown in figure 3. The detector trailers and
the searchlight trailer are in the section position. The prime
movers anc trucks are in the parking area hidden from
observation, :

M 91. AcTioNs OoF TRUCK No. 1 ar MARCH ORDER.—q. At the
command MARCH ORDER, truck No. 1 is driven from its parking
area to the power plant position. The yellow cables from the

Power plant to the searchlight are reeled in as the truck  °

moves to the searchlight.

b. The truck is then driven to the control station which ig
disassembled, loaded on the truck, and fastened in place by
hold-down devices.

c. From the control station the truck is driven to the
searchlight position, the red cable being reeled in on the way,
The searchlight is placed in traveling position, loaded in the
‘trailer, and fastened in place by means of the four turn-
buckles provided. The trailer is coupled to the truck.

d. Truck No. 1 then proceeds to its designated position on
the road and awaits further orders,

W 92. AcTroNs oF TrRuck No. 2 AT MARCH ORDER.—a. At the
command MARCH ORDER, truck No. 2 is driven from the parking
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area to a position convenient for the loading of the machine
gun, When the entire section is almost ready for the road,
the complete machine gun with ammunition chests and water
bump is loaded in the truck.

b, The assembled radio and its accessories are placed in
the vehicle.

c. The power plant is then coupled to truck No. 2 and the
truck proceeds to its designated position on the road behind
truck No. 1.

d. When ready to move off, the equipment and personnel
should be loaded in the two trucks as shown in figures 21
and 22,

B 93. LoapiNe CONTROL STATION.—a. At the command MArRcH
ORDER, the red cable is disconnected and the binoculars are
removed from the mount and placed in their carrying case
in the binocular mount box.

b. The binocular mount and open sight are removed from
the control unit and replaced in the binocular mount box.

¢. The control unit is lifted from the tripod.

d. The tripod is collapsed.

e. The parts of the control station are then loaded in their
Proper places on truck No. 1 and secured by means of the
hold-down devices.

W 94, PREPARATION AND LOADING OF SEARCHLIGHT.—d. At the
command MARCH ORDER, the red, yellow, and director-adapter
cables are disconnected; the light is traversed to the proper
position and the azimuth locking pin inserted in the search-
light base; the searchlight is elevated to approximately 1,600
mils and the transportation lock is attached to the drum.

b. It is most important that the elevation clamp is free and
the elevation clutch is in the “hand” position and the azimuth
clutch in the “out” position.

¢. The steering tongue is pinned in place and the jacks run
up.. The canvas cover is replaced.

d. The searchlight is moved to the trailer, where it is con-
nected to the winch chain. The spare carbons box is placed
in the trailer and the steering tongue and extended hand
controller placed in the carrying brackets. The winch is
operated to pull the searchlight slowly into the trailer, It
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may be guided manually at the front wheels. The light is
"fastened by the front and rear turnbuckles and the tailgate
raised. : :

e. The trailer is lowered by pulling up on the drawbar
tongue; the pins are fastened on each side of the winch
deck; the drawbar is lowered and the trailer brought to the
horizontal.

f. As the truck is backed into position, the hand locking pin
is removed from the caster wheel bracket and the caster wheel
Swung up and secured in traveling position. The lunette is
connected to the pintle hook. The safety and break-away
chains are connected and the jumper cord obtained from
the tool compartment and connected. Truck No. 1 tows the
trailer to the designated position on the road.

8 95. Rapto AND POWER PLANT AT MARCH ORDER~—a. At the
command MARCH ORDER, the power plant motor is shut off,
the yellow cables disconnected, and the switchboard and
radiator doors lowered and fastened.

b. After the machine gun is loaded, truck No. 2 is driven
to the power plant position. -Meanwhile the fleld telephone
has been disconnected and the wire picked up.

Note—If the section is provided with wire communica-
tion from the platoon command post, the fleld telephone
is disconnected at the wire connection. The radio battery
cables are disconnected from the power plant battery and the
radio prepared for traveling. The assembled radio, antenna,
remote control unit, and fleld telephone equipment are
loaded in the truck.

¢. Then the power plant is coupled to the truck and the
truck is driven to its designated position on the road.

E 96. LoADING CABLES.—a. At the command mMArcH ORDER,
truck No. 1 proceeds to the power plant position. The yellow
cables are reeled in as the truck moves forward from the
power plant to the control station. From the searchlight,
truck No. 1 is driven to the control station position. After
the control station is loaded, truck No. 1 moves back to
the searchlight trailer, reeling in the red cable on the way,

b. The combination director-adapter cable is reeled in by
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Members of the detector crew and loaded in the power trailer
Of the detector section.

SEcTION IV
PROTECTIVE MEASURES

] 97. GeneraL.—For a discussion of the various protective
Measures as applied to searchlight equipment and matériel,
See FM 4-105 and FM 5-20.

N 98, CONCEALMENT OF SEARCHLIGHTS AND ACCESSORIES.—Be-
Cause of its bulk, this type of equipment is best concealed
N woods or buildings when not in use and moved into operat-
ing position during twilight. The detector section, however,
Will be operating during daylight hours as well as at night,
and precautions must be taken to make its position as incon-
SPicuous as possible by using existing roads whenever possible
and by selecting positions which will provide the best oppor-
tunity for camouflage, consistent with the accomplishment of
the assigned mission.

N g3, CAMOUFLAGE OF SEARCHLIGHTS.—a, Camouflage may be
Used for the daytime concealment of searchlights and acces-
Sories in position. Mobile lights may be withdrawn just prior
to daylight to concealed positions, if available within a rea-
Sonable distance, and returned to the operating position at
twillght, The detector units will be camouflaged in position.

b. The strict enforcement of camouflage discipline is essen-
tlal for the concealment of matériel left in position in the
fleld and for the security of matériel and personnel with-
drawn to concealed positions. Camouflage discipline involves
kcepmg personnel from disclosing the location of the position
by paths or by the tracks of vehicles; repairing or changing
Covering material when necessary; keeping men under con-
Cealment when enemy airplanes are overhead; not allowing
Smoke to appear near the position; not allowing trucks or
Other vehicles to stop in daylight on the road near the posi-
tion; and not permitting transportation to turn around near
the position.
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N 100. COVER FOR SEARCHLIGHT.—a. Cover is the means em-
ployed for the prevention of injuries to personnel or matériel.
b. Protection will be given to searchlight matériel and per-
sonnel by the digging of circular pits or erecting sandbag
barapets of such depth or height as will not obstruct the
operation of the equipment. The power plant may be given
protection by locating it in woods, a ravine, or a depression,
with defilade from enemy fire. If, because of limited cable
length, cover is not available for the power plant, it should
be given artificial protection. |
¢. Personnel will also be protected by providing slit trenches
near each element of the equipment, and in sufficient number
to provide cover for the maximum personnel which may be
present at that point of the field at any time. The slit
trenches should be constructed in the shape of an L, 8 feet
on each side, about 20 inches wide and 415 feet deep. The
crew takes refuge in these trenches whenever, during s
bombardment, it is not necessary to operate the unit,
N 101. DisperstoN.—The massing of the vehicles and the per- i
sonnel of searchlight units should be avoided in bivouac
parking areas, in position, or on roads. Maximum use should
be n:ade of dispersion, consistent with the accomplishment of
the mission and considering other defense measures, ‘

N 102. DEFENSE AGAINST CHEMICAL ATTACK.~Details of de-
fense against chemical attack are given in FM 21-40, and

details on methods of decontamination are given In
FM 3-5.
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CHAPTER 6

SERVICE OF THE PIECE

8 ' Paragraphs

ECTION I. Seachlight platoon ACtion —eeeece—ccccccmmcn- 103-111

II. Dutles of personnel P 112-114

III. Drill of the detector-searchlight section .- 115-124

IV. Notes on service of the plece 125-132
SEcTION 1

SEARCHLIGHT PLATOON ACTION

N 103, CONTROL OF SEARCHLIGHT AcTION.—Control of the action
of the detector-searchlight section may be retained by the
blatoon commander or decentralized to the chiefs of section.

™ 104, DecenTRALIZED CONTROL—When control is decentral-
1zed. the responsibility for the selection, pick-up, and carry-
Ing of targets belongs to the chiefs of section. In this case
the chiefs of section each act independently in selecting,
tracking, and illuminating targets, and the searchlight com-
Manders in charge of the two squads which are not equipped
With detectors act according to their own initiative and judg-
Mment, Or if such instructions are available, they follow the
- Course of action prescribed in the standard operating proce-
dure of their battalion or central controlling agency.

B 105, SgrecTION OF TarcETs.—The platoon commander,
chiefs of section, and searchlight commanders should be
thoroughly familiar with types and formations of aircraft and
their identification. In each situation the platoon command-
ers and the chiefs of section should know the mission of
the antiaircraft defense and the general location of all adja-
cent elements involved.

W 106, WarnING COMMAND.—On recelving information of the
Presence or approach of a hostile target from a chief of
Section, or from higher echelons, the platoon commander
sends to all units of his platoon the command STAND BY.
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M 107. TrACKING.—a. Centralized control.—As soon as the
target has come within tracking range, it will be assigned to
those searchlight units covering that sector and they will be
ordered to commence tracking. The assignment of the tar-
get will include, when known, the azimuth, slant range and
altitude of the target. For example, a complete assignment
of target command would be: TARGET; AZIMUTH 1,200; RANGE
25; ALTITUDE 4.

b. Decentralized control.—As soon as the range operator of
the detector section selects a target, the chief of section
assigns it for tracking to his section.

B 108. LIGHT ACTION.—a. (1) Centralized control.—As soon
as the target is within range of one or more lights that have
been tracking it, the platoon commander puts such lightg as
. he may elect in action by the command, LIGHT, NO.
IN ACTION, Or ALL LIGHTS IN ACTION.

(2) Decentralized control.—As soon as the chief of section
of the pick-up light nearest the target estimates that the
target is within range, he commands: IN ACTION. Other
pick-up lights in range immediately go into action, unless
otherwise specified in the standard operating procedure.

b. While friendly aircraft, and in some situations certain
types of hostile aircraft, should not be illuminated, the com-
mander should not wait for positive visual or radio identifi-
cation to go into action. If at any time after the searchlights
80 Into action the target is identified as one that should not
be illuminated, all lights are put out of action. Such proce-.

dure will depend upon the nature of the searchlight battery’s |

defense mission.

W 109. CARRYING THE TARGET.—da, After the target is picked
up, a minimum of two carry lights will normally illuminate §t,

b. It is most important that, "in the movement of the
carry beam to an already illuminated target, the move-
ment of the beam be deliberate and careful. A rapidly
moving shaft slashing across a pick-up or {lluminating beam
often results in the loss of the target or interference with
the illumination to a point that gun: batteries employing
visual firing methods are seriously delayed in opening effec-
tive fire,
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C. The carry lights remain on the target until it is shot
down or flies out of range, or until other carry lights located
In the direction of flight have taken it over.

N 110. SearcHING WITH OTHER LIGHTS—When the lights
from an adjacent platoon go into action, the platoon com-
mander commands: STAND BY.

N 111, CoorpiNaTION OF DEFENSE—When the platoon is a
bart of a larger unit, the commander of the larger unit will
issue such orders involving ‘the functioning of the platoon
as are necessary to make it a part of a coordinated defense.

SEcTION II
DUTIES OF PERSONNEL

W 112, PraToon CommanpErR.—a. The platoon commander is
responsible for the technical training and efficiency of the
bersonnel and for the condition of the matériel assigned to-
his platoon. .

b. He is usually responsible for the tactical handling of
the plateon. This involves the choice of which target to
flluminate, how many lights to use for searching and how
Mmany for carrying, when to change targets, and when to
decentralize control to the chiefs of section.

¢. The platoon commander normally selects the positions
for the individual light units.

d. He specifies the communication net that will be estab-
lished. :

e. For details as to tactical handling, selection of posi-
tions, and communication nets, see FM 4-105.

& 113. CuIer oF SECTION.—a. The chief of section (a section
Sergeant) is in command of one of the detector sections of
the searchlight platoon and acts as chief of the combined
- detector-searchlight section. He is responsible for the effi~
clency and training of the personnel, and the condition of
the matériel under his charge.
b. The chief of section will ordinarily select targets and
determine the proper time for flluminating them. It is
Important that he assure himself that the detector operators
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are definitely tracking the target before giving IN AcTION.
In case of failure of the communication system, he will always
80 Into action on his own initiative. If the command SECTION
LEADER’S ACTION has been given or if communication has

failed, the chief of section will assume the responsibility of .

selection and illumination of targets. In such cases he will
be guided by the same considerations as the platoon com-
mander.

¢. He normally selects the exact locations for the detector
mount and power trailer, control station, searchlight, machine
gun, and power plant (either alone or in conference with
the platoon commander).

d. He supervises the service of the plece, including going
into and out of position. He gives the commands PREPARE
FOR ACTION, EXAMINE EQUIPMENT, TRACK, IN ACTION, and MARCH
ORDER to all elements of the section. In addition he gives
the necessary commands for testing operation and search-
ing the sector to the personnel of the detector section.

e. He personally directs the work of care and preservation
of the equipment assigned to the detector section.

J. He directs the orienting and synchronizing of the detector
with other units of searchlight equipment.

g. He selects the parking place of the trucks, and after all
equipment is unloaded he orders the chauffeurs to park the
vehicles at this designaged place,

M 114, SEARCHLIGHT COMMANDER.—@. The searchlight com-
mander (a corporal):- commands the searchlight squad. He is
responsible for the efficiency of the control station crew, the
machine-gun crew, the telephone operator, the searchlight
operator, and the power plant operator; and for the condi-
tion of the control station, searchlight, machine gun, radio,
and power plant.

b. Acting as control station observer, he supervises the
search for the target, when necessary, and carries the target
‘after it is picked up.

¢. He is responsible for orienting and synchronizing the
searchlight and control station with the detector.
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SEcTION IIT

DRILL, OF THE DETECTOR-SEARCHLIGHT SECTION

N 115, ScorE—This section outlines a drill for an antiair-
Craft detector-searchlight section, mobile or semimobile. The
duties of the chief of section, and of the searchlight squad
of the detector-searchlight section, are herein covered. For
Performance of duties by the personnel of the detector sec-
tion, see FM 4-145.

N 116. PrRePARE FOR ACTION.—a. As the vehicles of the de-
tector-searchlight section reach the vicinity of the proposed
bosition, the chief of section commands: PREPARE FOR AC-
TION, and indicates the locations for the machine gun, the
detector mount and power trailer, the searchlight, the con-
trol station, the power plant, and the parking area for the
vehicles.

b. No. 4 drives truck No. 2 to the power plant position where
he and No. 6 uncouple the power plant. They unload the two-
way radio, complete in frame with dynamotor, the remote
control unit, the antenna, the coil of telephone wire, and the
fleld telephone. No..4 drives on to the machine-gun position
leaving No. 6 to connect the battery. cables of the radio to the
power plant battery, to insert the antenna in the insulator,
and to prepare the radio for communication.

_e. No. 5 drives truck No. 1 to the vicinity of the searchlight
position where he and the searchlight commander uncouple
the trailer. Then the searchlight commander and No. 5 leave
truck No. 1 and join the remainder of the squad, with the
exception of No. 6, at the machine-gun position.

d. Under the supervision of the searchlight commander,
Nos. 1, 2, 3, 4, and 5 lift down the assembled machine gun,
and No. 3 immediately resumes the gunner’s position. Nos.
1, 2, and 5 and the searchlight commander go to truck No. 1,
and No. 4 drives truck No. 2 to the parking area where he
inspects and camouflages it.

e. No. 5 drives truck No. 1 to the control station position,
and on the way the red cable from the searchlight to the
control station is laid by Nos. 1 and 2 under the supervision
of the searchlight commander. No. 1 in the rear of the
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truck pays out the red cable to No. 2 who walks behind. At
the control station, Nos. 1, 2, and 5 and the searchlight com-
mander unload and set, up the control station (par. 74). The
. Searchlight commander levels it and prepares the station for
action. Nos. 1, 2, and 5 drive off in truck No. 1 to lay the
yellow cables from the searchlight to the Qower plant.

f. After all cables have been laid No. 1 relieves No. 3 on
the machine gun, No. 5 drives truck-No. 1'to the parking area
where he inspects and camouflages:it,” and No. 2 joins No. 3
and the searchlight commander at the searchlight trailer.
These men unload the searchlight:from the trailer (par. 73).
They assist No. 3 in setting up and leveling the light. No. 3
connects the red and the yellow plugs in their receptacles,
removes the extended hand controller and places it near the
light. No. 2 returns to the control station and connects the
red cable at the control station. - :

9. No. 4 returns from the parking area to the power plant,
where he connects the yellow cables (par. 75b). No. 5 re-
turns from the parking area to relieve No. 1 from the ma-
chine gun, No. 1 returning to the control station. No. ¢
has already prepared the two-way radio for communication,
Including the field telephone connection to a position near
the detector, and he has connected his field phone and estab-
lished radio contact with the platoon CP. He then reports
condition of remote control radio communication to the chief
of section. (If the platoon’s communications include a tele-

phone net, No. 6 connects a field phone to the end of the ,

wire laid to the position.)

h. Under the supervision of the chief of section the search-
light squad, with the exception of No. 6 (at the radio) and
No. 5 (at the machine gun), assists the detector section in
its preparation for action.

R 117. ExaMINE EQUIPMENT.—q. The chief of section com-
mands: 'EXAMINE EQUIPMENT, as soon as all items of
‘equipment are in their proper positions and all cables are
connected. At this command, he verifles the proper func-
tioning of all equipment and supervisgs the orientation and
synchronization of the detector with the associated search-
light equipment.

b. The searchlight commander inspects the power plant,
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radio, searchlight, machine gun, and control station, paying
Special attention to the latter. He supervises the orientation
of the light with the detector and the control station with
the light as described in paragraphs 83 to 86, inclusive. He
Supervises the synchronizing of the elevation and azimuth
Zero reader systems, making sure that movements of the
control station handwheels cause the zero reader needles to
move in the proper direction.

¢. Nos, 1 (azimuth controller) and 2 (elevation controller)
examine the control station. They test the functioning of
the distant electric control by elevating and traversing the
light from the control station. They assist in orienting the
control station with the light as descrlbed in paragraphs 83
to 86, inclusive.

d. No. 3 (searchlight operator) examines the searchlight
and sees that all plugs are properly connected in receptacles;
that the searchlight is leveled and properly connected for
distant electric control; that spare positive and negative car-
bons are on hand; and that new or nearly new carbons are
in place in the lamp mechanism. If the tactical situation
permits, he strikes the arc and observes the voltmeter, am-
meter, and ground glass finder to see that the arc is func-
tioning normally. In making this test he covers the light
with tarpaulin or a piece of canvas. He extinguishes the
arc as soon as possible. He examines the extended hand
controller. Under the supervision of the searchlight com-
mander, he orients the light with the detector as described
in paragraphs 83 to 86, inclusive, synchronizes the zero reader
system by adjusting the azimuth and elevation receivers on
the light, and orients the light with the control station.

e. No. 4 (power plant operator) examines the power plant,
sees that the gasoline, oil, and water supplies are correct,
and that the yellow cable plugs are properly connected. He
starts the motor and builds up the voltage to the required
no-load value. With the searchlight unit equipment all con-
nected, he closes the main switch. The instruments should
now indicate the proper tracking load values. If the arc is
struck, he notes that the instruments indicate the proper
arc load values (see Operator’s Manual). '
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J. No. 5 examines the functioning of the machine gun, the
water pump and connections. He checks the supply of am-
munition.

9. No. 6 (telephone operator) tests communication with
the platoon command post and with the remote control tele-
phone. If communications are not functioning properly, he
Teports the fact to the chief of section.

h. No. 7T performs any assigned duties,

{. When all equipment is in order, the chief of section directs
No. 6 to report, “Light No, in order,” to the platoon
command post.

M 118. STAND Bv.—a. STAND BY Is given by the chief of section
when a target is detected, when an adjacent searchlight goes
Into action, or on order from the ‘platoon command post.
The command is generally followed by a target designation.
The chief of section sees that all men are alerted and at
their posts and supervises preparations to go into action.
He directs the detector crew in the search for the target in
the designated searching sector. When the target has been
definitely located by the detector operators, he reports to
the platoon command post, “Light No. ; azimuth
mils; range yards.”

b. The searchlight commander repeats the command stanp
BY. When power is on all lines, and power plant, search-
light, and control station are ready for action, he reports,
“Light standing by,” to the chief of section. Wher the
detector is tracking the target, he causes the elevation and
azimuth controllers to direct the darkened searchlight by
zeroing the zero readers at the control station. '

¢. Nos. 1 and 2 stand at their posts at the control station,
As soon as the zero reader pointers move consistently, indi-
cating that the detector is tracking the target, they center
the zero reader pointers by moving their handwheels the
hecessary amount and direction,

d. No. 3 takes post at the searchlight and awaits orders.
He checks the voltmeter reading. If it is not correct he
notifies the power plant operator,

e. No. 4 starts the power plant motor; builds up the voltage
to the proper no-load value; closes the switches; and when
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the instruments record the proper tracking load, he reports,
“Power plant ready,” to the searchlight commander.
f. No. 5 maintains watch at the machine gun.
¢. No. 6 remains at the radio ready for further messages.
h. No. 7 performs any assigned duties.

® 119. Track.—a. The command TRACK is given by the chief
of section when the detector crew reports “On target.” At
frequent intervals he causes the azimuth and range of the
target to be reported to the platoon CP, or to the plotting
board of the central controlling agency.

b. The searchlight commander repeats the command and
Causes the azimuth and elevation controllers to point the
darkened light by continuously centering the zero readers.

c. Nos. 1 and 2 continuously center the zero readers by
turning the azimuth and elevation handwheels on the con-
trol station.

d. No. 3 stands by at the searchlight ready to strike the
arc. He observes his instruments, noting that the voltage
is at the proper value.

e. No. 4 keeps the power plant operating on tracking load,
checking his instruments to see that the voltage and current
remain at the proper value.

f. No. 5 continues on the alert at the machine gun.

g. No. 6 stands by at the radio for further messages.

h. No. 7 performs any assigned duties.

W 120, IN AcTiOoN.—a. The command IN ACTION is given by
the chief of section (who may receive it over the radio from
the platoon command post).

b. The searchlight commander repeats the command I~
AcTiON and causes Nos. 1 and 2 to commence an immediate
search for the target, when necessary, using their respective
handwheels. He observes the light beam through the binoc-
ulars, being especially watchful for flicks. He calls “Data,”
whenever he wishes Nos. 1 and 2 to center the zero readers
exactly, When the target is flicked, he commands: FLICK,
takes over personal operation of the control station from
the controllers, and carries the target until it is out of range
or until directed otherwise. If he receives the command
IN acTION before the detector has found the target, he causes
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the controllers to search at the Intersection of other beams
until the light is on target.

c. Nos. 1 and 2 search by moving their zero reader Pointers
first to one side and then to the other of the Zero position,
centering exactly when the searchlight commander calls

“Data.” When the airplane is {lluminated, they withdraw R
from the control station so as to avoid Interference with the

control of the beam by the searchlight commander,

d. No. 3 closes the main arc switch. He keeps watch on
his instruments, seeing that the arc operates at 78 volts and
145 to 150 amperes. He recarbons the arc at the first break
in operations after the positive carbon is about half consumed
(usually after about 45 minutes of operation),

e. No. 4 continues to operate the power plant, checking to
insure that the current and voltage are at the proper full-
load value. (See Operator’s Manual.)

f. No. 5 stands guard at the machine gun.

g. No. 6 stands by at the radio. He watches the sky, re-
porting all flicks and illuminations to the chief of section.

h. No. 7 performs any assigned duties.

W 121, CHANGE TARGET.—a. The command CHANGE TARGET, fol-
lowed by the designation of the new target, will be given by
the chief of section (or received from the platoon command
. post). The chief of section directs the detector crew to point
the detector in the direction of the new target. If the target

is not already illuminated, he causes the personnel to search

for and pick up the new target in the usual manner,

b. The searchlight commander repeats the command. He
causes the control station crew to center thelr zero readers,
thereby pointing the light in the direction of the new target.

c. Nos. 1 and 2, at the direction of the searchlight com-
mander, center their zero readers, thereby pointing the light
in the direction of the new target. During search, pick-up,
-and carry, they operate in the usual manner,

@. Nos. 3 and 4 stand by for further orders.

e. No. 5 stands by at the machine gun.

f. No. 6 stands by at the radio.

g. No. 7 performs any assigned duties.
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.122. OvuT oF AcCTION.—a. The command OUT OF ACTION is
Elven by the chief of section (or received from the platoon
Command post).

b. The searchlight commander repeats the command and
Causes the control station crew to continue centering the zero
feader pointers.

€. Nos. 1 and 2 continue to center the zero readers.

d. No. 3 opens the main arc switch, extinguishing the arc,
Stands by the light, ready to close the arc switch on com-
Mang, and observes the voltmeter to see that proper tracking
loaq voltage is maintained (100 volts). He recarbons if nec-
€Ssary. No. 4 continues to operate the power plant, checking
to see that the proper voltage and current for the tracking
load are maintained.

e. No. 5 continues to maintain watch at the machine gun;
No. 6 stands by at the radio; No. 7 performs any assigned
duties,

W 123 Rest—a. When no action is imminent, or when
ordered by the platoon commander, the chief of section com-
Mmands: REST. The command is repeated by the search-
light commander. For rest periods the chief of section
arranges the relief schedule for the detector personnel and,
With the searchlight commander, arranges the men from the
Searchlight squad in reliefs for these various necessary
Dositions.

- 1. Telephone operator.
2. Power plant operator.
3. One man at machine gun and another close by at
all times.

b. The chief of section will divide the hours of darkness
With the searchlight commander, so that one or the other is
definitely in command at all times.

¢. Nos. 1 and 2 take their turns as replacement for the
telephone operator at the radio. They watch the ’sky, not
only for aircraft, but also for the beams of other searchlights,

d. No. 3 relieves No. 4 at the power plant as directed.

e. Nos. 1, 2, 3, and 4 may all be assigned as relief machine
Bunners. The detector section, too, should be able to supply
men for the relief of the machine gunner.
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/. Those members of the section crew not on duty remain
in the vicinity of the equipment they are to man so that they

may go into action with a minimum of delay. |

4
W 124, Marcu ORDER.—a. When it is desired to prepare the

detector-searchlight section for movement on the road, the
chief of section commands: MARCH ORDER. The command
is repeated by the searchlight commander. ’

b. At this command, No. 4 prepares the power plant for

traveling. He then goes to the machine gun to relieve No. 5.

While No. 5 is bringing truck No., 1 from the parking area,
No. 3 prepares the light for traveling. Nos. 1 and 2 discon-
nect the control station end of the red cable and pack the
binoculars, the binocular mount, and the open sight in the
binocular mount box.

¢. No. 5 drives truck No. 1 to the power plant where he is
Joined by Nos. 1, 2, and 3. They reel in the yellow cables

from the power plant to the searchlight, No. 1 walking behind |

the truck, No. 3 feeding the cables onto the reel, and No. 2
cranking the handle. From the searchlight, they drive to

the control station, which they disassemble, load on the |

truck, and fasten in traveling position (par. 93). Truck No.
1 then moves to the searchlight position, and the red cable
from the control station. to the searchlight is reeled in by No.
2, assisted by Nos. 1 and 3.

d. No. 1 relieves No: 4 from the machine gun to go to the
parking area for truck No. 2. At the searchlight, Nos. 2, 3,
and 5, and the searchlight commander load the searchlight

In the trailer and fasten it in traveling position by means of .

the turnbuckles provided (par. 94). The searchlight com-
mander, and Nos. 2, 3, and 5 bring the trailer to the hori-
zontal, prepare it for the road, and couple it to the truck.

e. Truck No. 2, having been returned from the parking
area, is left in a position convenient for the loading of the
machine gun. Meanwhile, the searchlight squad, with the
" exception of No. 6 (at the radio) and No. 1 (at the machine
gun), assists the detector section in whatever duties the
chief of section may direct. When the detector section s
almost ready for the road, Nos, 1, 2, 4, and 5 return to truck
No. 2 and under the supervision of the searchlight com-

108




OPERATION AND EMPLOYMENT, SEARCHLIGHT UNITS 124-125

mander and with the assistance of No. 3, load the ammunition
Cchests, the water pump, and the complete machine gun.

1. (1) Unless specific instructions to the contrary are given
by platoon or higher headquarters, communication is main-
tained to the last possible moment. Even after MARCH ORDER
has been given, the platoon commander may wish to send
out last minute changes or instructions.

(2) When directed by the chief of section, No. 6 reports
to the platoon command post, “Light No. closing sta-
tlon.” He receives any final instructions, then prepares the
radio for traveling. - With No. 4 he loads the assembled radio
and accessories into truck No. 2. If the platoon’s communi-
cations include a telephone net, No. 6 disconnects his field
bhone from the end of the wire. He assists No. 4 in coupling
DPower plant to truck. No. 4 drives the truck to its position
behind truck No. 1.

SEcCTION IV
NOTES ON SERVICE OF THE PIECE

W 125 GeneraL.—a. The service of the piece for antiaircraft
Searchlights cannot be conducted with the snap and preci-
sion of a formal drill. There are so many delicate mecha-
hisms and electrical devices involved that an attempt to
Speed up the operations of PREPARE FOR ACTION and MARCH
ORDER will result only in a great number of matériel failures.

b. It will rarely be necessary to execute PREPARE FOR ACTION
Or MARCH ORDER with great speed. In all training, stress
should be laid on the saving of time during the operation
of locating the target by the detector, that is, between the
time the first echoes are received and the time the set is
Smoothly tracking the target and transmitting data to its
associated equipment.

¢. The service of the piece is conducted at ease and with
as few orders as possible., Except for the necessary orders,
reports, and instructions, no talking is permitted.

d. The service of the piece as described in the previous
section and tabulated in the drill table, chapter 8, gives only
an outline of the duties of each man at the various com-
mands. A knowledge of what to do must be supplemented

494502°—42—8 109



125-129 COAST ARTILLERY FIELD MANUAL

by continuous practice until the unit can operate, if neces-
sary, without commands. The procedure in locating, picking
up, and carrying the target must become second nature if the
platoon is to be capable of coping with multiplane attacks,
and other strategems of an attacking air force.

N 126. MARCH ORDER.—1t is necessary to exercise special care

at MARCH ORDER, as this command is generally given at dawn,
when crews are tired, hungry, and anxious to get back to
bivouacs, Noncommissioned officers must exercise the super-
vision necessary to prevent damage to the matériel, both
during the preparation of the matériel for the road and the
securing of the matériel in the vehicles,

N 127, CommanDps anp S16NALS—Commands are given in the
prescribed form, signals (buzzer, flashlight, or whistle) being
substituted for commands wherever practicable,

N 128, SaFeTY PRECAUTIONS.—@. Searchlight operators should
not enter the light when the main arc switch is on. When
entering the light while the lamp is hot, the operator should
be fully clothed and should wear protective gloves to avoid
injury.

b. Crews loading and unloading the matériel on and off the
trucks and trailers must keep clear of the equipment being
loaded or unloaded, so that no one will be hurt if a block
and tackle, winch, or cable fails,

B 129. HanpLINg EQUIPMENT—a. Since much handling of )

equipment takes place under cover of darkness, special care
must be exercised to avoid Injury to personnel and damage
to matériel, :

b. As soon as matériel is unloaded from trucks it should
be moved off the road. Matériel disassembled for loading
should not be left in the road unless under guard. Cables
should be thrown to the side or off the road so as to avoid
damage by vehicles; tractors or tanks passing over a cable
will completely destroy it. :

¢. Chauffeurs must exercise special care when moving
without lights, or with blackout lights, to avold damage to
equipment or injury to personnel. When backing the truck,
if this is necessary, the chauffeur should be assisted by
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:‘mther member of the crew who walks in advance of the
ruck, R

! 130. Action oN THE MARCH.—a. Members of the search-
light section are given instructions relative to the action
to be taken if attacked while on the march. The detector-.
Searchlight section, with a number of heavy vehicles, is a
fairly profitable target for low-flying light bombardment
aviation, while units the size of a platoon or larger are most
Vulnerable to attack.

b. While on the road, the detector-searchlight section is
defended by the caliber .50 machine gun which is set up ready
for action in the rear of truck No. 2 of the searchlight squad.
It may be necessary to remove bows and one side of the truck
In order to secure freedom of action and an all around fleld
of fire. Sandbags may be placed on the legs of the tripod
mount to give stability. No. 3 acts as gunner, and is relieved
by Nos. 1 and 2 who keep watch for hostile airplanes. When
the unit stops along the road, the gunner remains at his
Post, in the truck so as to give protection to the halted vehicles.

W 131, Farz Our—At drills and practice and in tha field when
ample warning of the approach of targets may be expected,
the platoon commander may give the command FALL OUT.
At this command, all members of the section may leave their
Posts except the telephone operator who remains close to the
radio, the machine gunner, and at least one operator (azimuth
Operator) of the detector section.

N 132, Drsmissep.—When searchlights are to occupy the same
Dositions on successive nights, the platoon commander at
daylight gives the chiefs of section instructions as to the
Securing of equipment, posting of guards, or use of vehicles
as may be necessary, and commands: DISMISSED. The
Personnel of the platoon is assembled at its bivouac, some-
times with that of a gun battery, for meals and rest. More
often, the men remain at the section position, or in a nearby
Concealed position, and are served hot rations from the
Platoon mess.

1



CHAPTER 7
CARE AND MAINTENANCE: DEMOLITION

Paragraphs
SecTION I. Care and maintenance of searchlight equipment. 133-135
II. Demolition of searchlight equipment._____.____ 136
SECTION I

CARE AND MAINTENANCE OF SEARCHLIGHT EQUIP-
MENT

M 133. GENERAL.—q. The maintenance of the matériel of the
detector-searchlight section requires the intelligent care and
handling that any competent mechanic will give to any piece
of fine machinery placed in his care. It should be main-
tained in serviceable condition in accordance with the best
electrical and mechanical equipment practice. Such mainte~
nance provides for longer life and more efficient operation
of the various units, and may save shutdowns for. repairs
during operating periods.

b. As the searchllg{lt equipment may be operated at ir- .

regular intervals, and under wide variations of climatic

conditions ( excessive moisture, heat, cold, sand, salt air, dust),

it is impossible to state the exact intervals of time which
should elapse between successive oilings. The various parts
of the equipment should be oiled as necessary,

¢. Complete details for the care and maintenance of search-
light equipment, Including first and second echelon mainte-
hance, may be found in the Operator’s Manual for the search-
light with which the unit is equipped. Trouble shooting, ad-
. Justments, and replacements are also covered in this manual,

d. For a discussion of the care and maintenance of the
detector, see FM 4-145,

N 134, Rx-:si’onsxmny FOR MAINTENANCE.—a. First echelon
maintenance is the responsibility of the assigned operators
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of the equipment. This maintenance includes proper opera-
lon ang handling of the equipment, cleaning and lubrication.
€ operators work under the direction of the antiaircraft
Searchlight electrician of the battery maintenance section,
and keep daily records of all maintenance performed.

b. Second echelon maintenance is the responsibility of the
Searchlight electrician and other trained personnel. The
Work is performed as outlined in the Operator’s Manuals.
A service record is kept for each unit of equipment.

R 135. MAINTENANCE CHART.—The following chart of first
€chelon maintenance will serve as a practical guide for check-
Ing the services to be done, and the time interval at which
€ach service is performed.

MAINTENANCE CHART

SPERRY SEARCHLIGHT M1941
WHEN NEEDED AS DETERMINED BY INSPECTION

Point to be checked Service rendered Method used
Mirror Clean. Cotton and cleaning so-
lution supplied with
equipment.
Drum Clean. Cloth.
Jackscrews Clean, Gasoline, if gritty.
Chassis Clean.
Check for
loose bolts.
Check for
rust.
Tires Check for 35 lb.
Lampgearsand Lubricate. Aquadag, when lamp is
feed rollers i hot.

AFTER EVERY OPERATION v

Front glass Clean. Wipe inside with soft
cloth.

Mirror Clean. Camel hair brush. Use
lightly.
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AFTER THREE CHANGES OF CARBONS . o

Point to be checked Service rendered Method used
Negative con- Clean. No. 00 sandpaper
tacts

wrapped once around
negative carbon stub.

AFTER 10 HOURS OF OPERATION

Thermostat Clean. Soft cloth.
lens
AFTER 10 CHANGES OF CARBONS
Positive con- Clean. Remove from lamp.
tacts Brighten surfaceswith

No. 00 French emery ‘
baper wrapped once
around positive car-
bon stub.

"SPERRY CONTROL STATION M1941
WHEN NEEDED AS DETERMINED BY INSPECTION

Jackscrews Clean.
Azimuth gear Clean.
and pinion

Binocular Clean.
mount sleeve

Binocular Clean.
column

SPERRY POWER PLANT M1941
DAILY '

. Check: Gas
Engine oil
Water or antifreeze
* Battery water
Tires
Lights
Hand brake and break-away chain
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AS NEEDED AS DETERMINED BY INSPECTION

Point to be checked Service rendered Method used
Chassis and Clean.
housing Check for
rust.
Check for

loose bolts.
GENERAL ELECTRIC SEARCHLIGHT M1941

WHEN NEEDED AS DETERMINED BY INSPECTION

Mirror Clean. Cotton and cleaning so-
lution supplied with
: equipment.
Thermostat - Clean. Same as large mirror.
mirror )
Drum Clean. Cloth.
Jackscrews Clean. Gasoline, if gritty.
Chassis Clean.
. Check for loose
bolts.
Check for rust.
Tires Check for 35 lb.
AFTER EVERY OPERATION
Front glass Clean. Wipe inside with soft
cloth.
Thermostat Clean. Wipe with soft cloih.
window
Mirror Clean. Camel hair brush used
lightly.
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AFTER 3 TO 4> HOURS OF OPERATION )

Point to be checked Service rendered Method used
Negative con- Clean. Cleaning stone.
tacts
Bevel gears in Lubricate. Ball bearing grease,
lamp mecha-
nism box
Lamp positive Lubricate. Gredag.
drive gearing
(helfcal
gears) .
Lampgearsand Lubricate. Aquadag, when lamp is
feed rollers hot.
AFTER 15 HOURS OF OPERATION
Positivebrushes Clean. Cleaning stone,
Positive nose Clean. Reamer,
cap '

GENERAL ELECTRIC CONTROL STATION M1941
WHEN NEEDED AS DETERMINED BY INSPECTION

Tripod top Clean.

Jackscrews Clean.

Azimuth gear Clean.
and pinion .

Binocular Clean.
mount sleeve
and gear

Binocular Clean.
column

GENERAL ELECTRIC POWER PLANT M1941

Maintenance is the same as that of the Sperry power plant
M1941.

SECTION II

DEMOLITION OF SEARCHLIGHT EQUIPMENT

N 136. DEMOLITION OF SEARCHLIGHT EQUIPMENT.—a. Tactical
situations may arise which will necessitate the demolition of
matériel. During a retreat, limitations of time or transpor-
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tation may make it impossible to evacuate all equipment. If
the enemy is successful in surrounding the searchlight unit
and capture is imminent, equipment must be destroyed or
made useless to the enemy. Plans made should be flexible.
The working principle to be followed is: demolition will be
undertaken only on competent orders and then should be as
complete as the available time, equipment, and personnel
permit. If time does not permit thorough destruction of all
parts, at least the important features of the matériel should
‘be destroyed, and parts essential to the unit’'s operation -
ruined or removed. The same essential part should be de-
stroyed on all like units to prevent the enemy’s constructing
one complete unit out of several damaged ones.

b. The following methods are suggested for the effective
demolition of searchlight equipment in the field:

(1) Searchlight—(a) Use an ax or sledge to completely
Smash all external electrical equipment, such as lamp control
mechanism, arc controls, azimuth and elevation controls, zero
readers and other meters, resistors, cable receptacles, and
cables.

(b) Break the glass and throw a hand grenade into the
drum. If grenades or other explosives are not available, use
an ax or sledge, or a concentrated burst of caliber .50 machine-
gun fire to gain the same effect. Make certain that the
lamp head is destroyed and that the mirror is thoroughly
distorted and perforated.

(¢) If incendiary grenades are available, ignite one under
each tire. If not available, fire a concentrated burst with
the caliber .50 machine gun into each tire, and/or douse with
gasoline and ignite.

(2) Control station—(a) Remove the cover from the
control unit and destroy all electrical equipment with an ax
or sledge. Gasoline may then be poured into the unit and
ignited. :

(b) Remove the binoculars. If possible to evacuate, carry
the binoculars. If not, smash them with an ax or sledge,

(3) Cables.—(a) Smash all receptacles and plugs.

(b) Heap cables into a pile, douse with gasoline, and ignite,
If time is avallable, cut cables into short lengths before
burning.
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" (4) Sound locator.—(q) Smash the acoustic corrector and
all electrical equipment with an ax or sledge,
« (b) Smash each horn in the same way. :

(¢) If time and materials are available, pour gasoline over
the horns and corrector mechanism, and ignite.

(5) Radio.—Destroy by smashing thoroughly with an ax
or similar instrument. If time and materials are available,
bour gasoline on the remains and ignite, ’

(6) Power plant —(a) If TNT and incendiary grenades are
available—Smash the fire extinguisher. Place g 2-pound'
charge of TNT on top of the bell housing near the cylinder
wall of the engine. Use tetryl nonelectric caps and approxi-
mately 5 feet of safety fuze. Place one incendiary grenade
under each tire, Smash the gasoline tank open. Igniie the
incendiary grenades and the safety fuze, Observe a 200-yard
safety zone around the bower plant if TNT is used.

() If TNT is not available~—~Smash all the electrical

-50 machine-gun fire, Ignite an incendiary grenade, if avail-
able, under each tire. If not available, damage the tires with
an ax, pick, or caliber .50 machine-gun fire, and/or douse with
gasoline and ignite. ) :

(1) Vehicles.—(a) If* TNT and incendiary grenades are
available—~Smash the fire extinguisher. Place g 2-pound
charge of TNT on top of the clutch housing. It is necessary
to open the hood to do this properly. Use tetryl nonelectric
€aps and approximately 5 feet of safety fuze. Place an in-
cendiary grenade under each tire, Smash the gasoline tank
open. Ignite the incendiary grenades and the safety fuge,
Observe a 200-yard safety zone, .

() If TNT is not available—Smash the fire extinguisher
and the vital parts of the engine (see (6) (b) above), Open
the crank case drain plug. Ignite an incendiary grenade, if
avalilable, under each tire, If not avallable, damage the
tires with an ax, pick, or caliber .50 machine-gun fire, and/or
douse with gasoline and ignite,
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(c) The tires on the searchlight trailer should be destroyed
as outlined above.

(8) Caliber .50 machine gun.—This should be the last item
in the searchlight unit to be destroyed. It should be evacu-
ated {f at all possible.

" (@) Gun.—Detach water chest and fire a burst into it.
Pield strip the gun. Use barrel as sledge. Raise cover; lay
bolt in feedway; lower cover on bolt; smash cover down over
bolt. Deform backplate. Wedge buffer into rear of casing
allowing depressors to protrude; break off depressors by
striking with barrel. Lay barrel extension on its side, hold
down with one foot, break off the shank. Deform casing by
striking side plates just back of feedway. Elapsed time 3%
minutes.

(b) Mount M3 —Use machine-gun barrel as a sledge. De-
form pintle yoke. Deform traversing dial. Fold rear legs and
deform so as to prevent unfolding. Remove front leg and
knock off yoke. Extend elevating screw and bend screw by
striking with barrel. Turn mount over; deform head assem-
bly and knock off dial locking screw and pintle lock. Elapsed
time 3 minutes.

(9) Detector.—For methods of demolition for the detector
and its power plant, see FM 4-145.
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CHAPTER 8
DRILL TABLE

N 137. GENERAL.—The following drill table outlines the duties
of the chief of section, and the drill of the searchlight squad
of the detector-searchlight section. For the performance of
duties by the personnel of the detector section under this
drill table, see FM 4-145.

Table appears after index.
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LIST OF REFERENCES
N 1, Manvats.
Camouflage and protective measures. FM 4-105, FM 5 —20

Care of matériel ___. e FM 4 -120
Chemical attack, defense against—__________.___ FM 21-40
Commands - e oo oo FM 4 -105
Communications._..FM 4-105, FM 24-5, FM 24-6, FM 24-10
Detector o oo e e e FM 4 -145
Distance between HghtS_ - oooceoeeeeeen FM 4 -105
Driver training and selection._.... TM 10-460, TM 21-300
Electrical fundamentalS. oo TM 1 -455
Examination for gunners__ —— FM 4 -119
(now published as FM 4-150)

Explosives and demolitions_ oo oo . FM 5 -25
Formations wee o FM 4 -120
Gunner’s instruction, antiaircraft searchlight

batteries. oo —o____ - TM 4 -330
Identification of German afrcraft—_ . ____ FM 30-35
Identification of Japanese aircraft______________ FM 30-38
Identification of U. S. government aircraft______ FM 30-30
INSPeCtioNS e e e e FM 4 -120

Machine gun, Browning, caliber. 50, HB, M2
) TM 9-226, FM 23-65
Machine gun fire, calculation of leads_ . ____. FM 4 -110
(now published as FM 4-112)
Marksmanship and service of the piece, antiair-

craft machine gUN oo FM 4 -155
(now published as FM 4-135)

Motor transportation_____ . FM 25-10
Organization e e e oo FM 4 -105
Radio fundamentals__________________________ T™M 11-455
Radio operator, the_ ..o oo TM 11-454
Radio set SCR-268- o oeccceeee. FM 4 -145
Reference data_ .. FM 4 -118

(now published as FM 4-155)
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Service of matériel___--_-___________-______.._‘_ FM 4-12¢0
Sound locator M2__________________ TM 9-2660, TM 9-1660
Tables of Organization, antiaircraft searchlight

battalion: '

Mobile o T/O 4-35

Semimobile._____________________ T/O 4-135

Separate battalion________________________ T/O 4-165
Tactical employment of searchlights____________ FM 4-105
Tactics and technique of the Chemical Warfare

Service. ——— e FM 3-5
Theory of illumination_.____________________ --. FM 4-171
(now published as FM 4-111)

Training publications, list of .__________________ FM 21-6

For instructions for the operation of the unit’s matériel
see also the Operator’s Manual which is issued with the indi-
vidual element of equipment.

N 2, Frms, .
Identification of aircraft—Characteristics and )

types of U. S. military airplanes_.______________ TF 1-258
Identification of aircraft—Distinguishing fea-

tures of U. 8. military airplanes______________ TF 1-259

See FM 21-6 for list.
The antiaircraft searchlight battery—Prepara-

tion for action: Emplacement of equipment.... TF 4-195
The antiaircraft searchlight battery—Prepara-

tion for use: Orienting and synchronizing.._. TF 4-196
The antiaircraft searchlight battery—Prepara-

tion for action: Drill of the searchlight section. TF 4-197
The antiaircraft searchlight battery—Movement

out of position: March order__._____________ TF 4-198

maintenance of searchlight equipment—The
control station, sound locator, power plant and
cables . L TF 4-374

maintenance of searchlight equipment—The
battery. ———— -- TF 4-380
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The antiaircraft searchlight battery—The search-
light section equipped with M1 trailers—Prep-
aration for action oo oo TF 4-398
he antiaircraft searchlight battery—The search
light section equipped with M1 trailers—March

[0 4o 0 R TF 4-399
The Radio Set SCR 268—Part I, Assembly of the

mount o e TF 4-605
The Radio Set SCR 268—Part II, Disassembly of

the mount and packing of trailers_-____________ TF 4-606
The Radio Set SCR 268—Part III, Placing in

operation _ e TF 4-607

The Radio Set SCR 268—Part 1V, Tracking targets. TF 4-608
The Radio Set SCR 268—Part V, Orientation and

Synchronization with the director_ _____________ TF 4-609
The Radio Set SCR 268—Part VI, Synchronization

with the searchlight__—_______________________ TF 4-610
A preliminary study of the identification of air-

CTaft e FS 1-31
Points to look for in the identification of aireraft__ FS 1-38
Identification of aircraft__ . oo ___ FS 4-2

Antiaircraft searchlight equipment:
Part I, Sperry equipment: Introduction, no-
menclature, principal electrical circuits, and
the antiaircraft problem. ... ___________ FS 4-13
Part II, 60’’ antiaircraft searchlight, Sperry
M1941: Ventilating system—=Z2ero reader fol-
low-up system___ ' FS 4-14
Part III, Sperry equipment: Distant electric
control system, lamp and lamp control
mechanism______ e FS 4-22
Part IV, G. E. equipment: Introduction—No-
menclature, principal electric circuits—The
antiaireraft problem____ . _____________. FS 4-23
Part V, G. E. equipment: Ventilating system,
lamp and lamp control. ___ .o _______ FS 4-25
Part VI, G. E. equipment: Distant electric con-
trol mechanism . oo ee To be released
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Action of truck: Paragraph
No. 1 at march order 21
No. 2 at march order. v emaccccmcaaae 92
No. 1 at prepare for action 70
No. 2 at prepare for action__ oo 1

Action on march ——— .- 130

Action, pPreparing fOr- e occoccemecmcomcomcomomn 65-79

Antihunt circults, General ElectriC. -cccececcaaoo 57e

Arc circuit:

General ElectriCa oo oo

General Electric and Sperry..
SPeITY e cccec e cm v ———

Arc, high intensity

Azimuth (see also Orienting and synchronizing):

Orienting N cae oo mciieaean 81-83, 86-88

Synchronizing in__ oo oo 81-83, 86
Backsighting, orienting and synchronizing by.___ 86
Balloon target (Specifl) - e v cccccccccmmmccc—ae 36b
Battalion, searchlight:

CommAanNder accaceccrcrrarcccccmem e ———————— 14

Composition. cccceccanaan 13

Headquarters battery..... 15

Separate ccceccmececccacncccrcomorccom mm———— 13
Battery:

Power plant, for radio connection e e 72e,75

Searchlight:

Commander aeecaacacacea 12
Composition___._... 11

Beam, searchlight . oo oo 650a
Beam BPread ccccecaccceccccccmcmm e —————— 650a
Bombers, illumination of. (See Target.)
Cables:

Handling

b E:00 D o7 - S P,

Lengths___.._

Loadingeacaacanae

Multiconductor__
Camouflageemceccmaaccnann
Capabilities, detector_...
Care and maintenance. oo ceeeeoeeaoc

Care of searchlight
Carrying the target.
Change target, command
Chauffeurs, training of.
Chemical defense
Chief of section: :

Duties. — 113

Trainingeceecaaaaax 80
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 FM 4-175
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RESTRlé\r
ARTILLERY FIEL
ANTIAIRCRAFT ARTnﬁ@z‘

OPERATION OF MATERIEL AND E LO NT OF
| PERSONNEL, SEARCHLIGHT UN /ﬂ%
47\

Y
“"ANGEB} . WAR DEPARTMI‘ &

No, 1 WASHINGTON, MARCH 27 £1

FM 4-175, Decembeér 9, 1942, is changed as follows :

55. PrinicipaL ELectrIc CIRCUITS.

* . * * * *
C. Zero reader circuits.

* *® * * *
(4) The Sperry zero * * * zero voltage indicators.
h(‘r(:fore, some rectifiers must be used to convert a-c voltages
Uto rectiled a-c voltages. These rectifiers are * * * ag
lie getector.
[A. G. 082.11 (1-5-43).] (Cl Mar, 27, 1943.)

u 56. COMPARISON OF (xLNFRAL ELECTRIC AND SPERRY SEARCH-
: LIGHTS M1941.

b,* = »

'\NTI AIRCRAFT SEARCHLIGHTS—SPERRY M1941 AND
GENERAL ELECTRIC M1941

Sperry M195t General Electrie M1941
* * * * *
V. DISTANT ELECTRIC
CONTROL (D. E. C.)
L] » * * *
C. D, K. C. switch A L
(control station)
Iurpose—to turn the D. E. C. system “ON”
and “OFF”.
516706°—43 ’



> ARTILLERY

' VI. ZERO READER
SYSTEM
A. Function

* *
[A. G, 062.11 (1-5-43).]

FIELD MANUAL

Indicates the relative positions
of the detector and search-
light in azimuth and eleva-
tion.

* * *
(C 1, Mar. 27, 1943.)

L Motor amplidyne generator set 4. Azimuth control hox.
and power motor feed switch 5. Azimuth amplidyne.

(d-¢ power switch).
2. Elevation control box,
3. Arc switch,

6. Elevation amplidyne.
7. Steel drum.
8. Elevation servo amplifier unit.

Figurg 15.—General Electric searchlight, M1942——showing amplidyne
: generators,

[A. G. 062.11 (1-5-13).]

(C 1, Mar. 27, 1943.)
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¥ 591, (Apprp) SprEAD BEAM SEARCHLIGHTS.—a. General—
(1) A1 AA searchlights have additional means of tactical
®mployment due to the adoption of a modification which permits
the searchlight beam to be spread from a narrow beam of
1%4° to a maximum spread of 15°. The spreading of the beam
Iy accomplished by a modification of the lamp head and control
Tod which permits the lamp head to be displaced 4% inches
to the rear of the normal focal point. The lamp head may be
Moved from the in-focus position to the maximum flooQ position
Ih 2 seconds, and returned in the same tilne to its normal
Dosition at the focal point of the mirror. It may be stopped
n any desired point within the limits of its movement.
Ubon the return of the lamp head to its forward position it
May he made to stop at the correct in-focus point for the
Standard long range 114° beam. The operation of the electro-
Mechanical feed system, by which the positive carbon is fed
forward as it burns back, is not affected by the addition of the
Spread beam device.

(2) The spread beam searchlight will be employed in the
Mumination of low-flying targets for engagement by automatic
Wweapons, machine guns, and small arms. Additional uses are
_the illumination of the descent of parachute, glider, or air trans-
Dorted troops; illumination of landing strips or airdromes;
llumination for defense against waterborne attack and land-
lngs; and 1llumination of hostile low-flying enemy aviation for
interception by friendly fighter aircraft.

b. Modification kit—Existing lights will be supplied with
modification kits which will permit the searchlights to be modi-
fled for use as spread beam lights by the battery maintenance
sectlon. This modification may be accomplished on either the
- Sperry or General Electrie G0-inch searchlight in about 2 hours.

¢. Optical principles of beum spreading.—(1) Normal beam.—
The gtandard 60-inch Army searchlights employ a metal mirror
constructed in the form of a parabola. When light is emitted
from a point source located at a specific point in front of the
mirror'’s center axis, the parabolic reflecting surface of the
mirror directs the reflected light from its surface in parallel
‘linus. The point source which results in the reflection of rays
of light in parallel lines is called the focal point ‘of the parabolic

\ . .
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mirror. This principle of reflection is illustrated in fizure
15%®. Due to the fact that the light's source at the focal
point of the 60-inch Army searchlight i3 not a point source of
light, but actually a translucent globule of luminous gas in the
crater of the positive carbon, there ig a beam spread of the
reflected rays from the mirror of 114° (fig. 15%%Q@). :
(2) Spread beam.—The properties of the parabolic mirror are
such that if the light source, the globule of gas, is moved along‘
the focal axis of the mirror to a position closed to the mirror,
then the reflected rays emitted from the mirror tend to spread

60"
PARABOLIC ST e o
MIRROR

31 14°

focaL  \POSITIVE
POINT /% /3'\

® Beam spread of a 60-inch AA searchlight (in focus),
Ficure 1514.

outward, and the degree of this spread is in direct ratio to the
distance out of focus that the light source is moved, theroby'
accomplishing a varfable beam spread. Figure 1534® illus-
trates a beam which has been spread by the movement of the
source of light to the rear of the focal point of the mirror, o

d. Mechanical features—(1) General.—In the models of
both of the manufacturers of G0-inch Army searchlights the
method of obtaining this displacement of the light source iy g
system of mechanical movement of the entire lamp head a max-
fmum distance of approximately 414 inches toward the mirror,
This plan employs the use of a rack and pinion head chang-
ing device, with a spreading handwheel for the actual turning
of the pinion gear to drive the head to its new position,

4
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Both models of lights must also have an additional sliding
Coupling joint placed In each of the control rods to accom-
‘Modate for the shortened length of each control rod which
¥ due to the head being displaced toward the rear. The
%dditjonal joints adjust the lengths of the comtrol rods for
he position of the.lamp head, so that the fced mechanism
May continue to operate the positive and negative carbons
tasily without any tendency toward jamming or sticking.

60"
PARABOLIC
MIRROR
[~ LIGHT SOURCE . ,
/ 1S POSITIVE
N * CARBON

FOCAL POINT

® Beam spread of a 60-inch AA searchlight (Jamp head moved 4%
inches).

Fi1gure 1514 —Continued.
\ i

(2) General Blectrie—The modification kit for the General
Electric light will employ a spreading handwheel installed
even with the top of the right drum extemsion door opening,
and which will be mounted through the wall of the drum itself
Wwith a handwheel of about 8 inches in diameter on the out-
slde, and a flexible elbow on the inside (fig. 15%4®).

At the lamp head, there are twin guide rods to insure exact
movement forward and backward, with the driving pinion
gear operating upon the right handwheel guide rod, which has
teeth cut into its lower surface (fig. 15%@®). The thermostat
on the General Electric searchlight moves directly with the
head and requires no modification whatsoever. .

5
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O:F LOWER RIGHT QUADRANT
OF REAR DRUM SEGTION

SPREADING
HANDWHEEL

CON TROi_ |
FLEXIBLE
ELBOW ROD

@ Spreading handwheel mounted on lower right quadrant of the rear
drum section, showing flexible elbow.

>i
- |
1

LAMP _HEAD
THERMOSTAT

RACK ASSEMBLY
AND
GUIDE RODS

SPREADING
PINION GEAR -

® The Generul Electrlc lamp unit with spread beam device,
in spread beam position,
Figure 1514—Continued.

6
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(3) The Sperry searchlight.—The Sperry system for spreading
the searchlight beam is practically the same as that of the
General Electric, except for a reduction gear case placed on the
Nside of the drum into which the handwheel rod will connect
dh‘ectly. The Sperry lamp head uses an extended rail and
track to allow for this additional rearward movement and also
employs a pinion gear driving directly onto a single rack, which

Lame
HEAD \

—
® Schematic ¢t the Sperry lamp unit with spread beam device, Lamp
head in spread beam position.

FI1GURE 15%—Continued.
[A. G. 062.11 (1-5-43).1 (C 1, Mar, 27, 1943.)

18 connected immediately below the center of the lamp head
(fig. 1514®). The thermostat w»ns rod is changed slightly to
DProvide a greater pivoting of tue lens toward the rear, so that
the light beam which actuates the thermostat, may be correctly
focused into the window of the thermostat which remains in
its normal position on the drum.

(4) Modification Ekit—The modification kit will include com-
Dlete instructions for installation of the spread beam device
uand will contain the following additional parts: necessary rack
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#
and pinfon, beam spread control rod, sliding éoup]ings, sprend—t
“ing handwheel, universal bearing, and indicator pointers, i

e. Operational characteristics.—(1) Present experience indi-
cates that the spread beam searchlight will furnish suflicient
{llumination of the target at maximum spread to enable auto-
matle weapons to fire at ranges of approximately 1,000 ynrds.«
Tables I, II, and III summarize certain operational character-
istics of the spread beam and show the varying effects of the;
beam spread upon intensity of illumination (foot candles at
1,000 feet), upon range of illumination, and upon the diameter
of the beam at varying distances from 1,000 to 10,000 feet,

(2) The spreading of the beam, even to a slight degree, gub-
stantially affects the Intensity of illumination at the end of
the beam and on the edges. As the extent of spreading increases,
the intensity of illumination of all parts of the beam rapidly
decreases, but notably in the central portions of the beam, the
edges reaching out and {lluminating an object at a considerubly
greater distance. Table I illustrates the relationship between
the spreading of the beam and reduction in the intensity of

+ illumination (at 1,000 feet),

TABLE I

Intensity of il- Intensity of i1-

lumination at lumination on

center (foot can- | edges (foot can-
dlos) dles)

Displacement from focal polnt

In foeus....____.___ 440 e e

1" flood ceeeeeee—— 22 48 .
2" flood. . _._____ 4 24

3" flood_.__________ 1.4 ! 10 )
4 flood..__________ 0.8 55

4%" flood.____.____ 0.6 5. 05

(3) As the beam is spread, the range of illumination of a
target 13 -rapldly reduced. Table II shows this, relationsiip.
It is a tabulation of the result of tests In which a medium

.
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Bl’*‘d. SOmicamouﬂaged target was illuminated at 1,200 feet
Aituge,

TABLE 1I
Approximate .
Beam spread displacement \ ~ Approximate |
(degrees) from focal ranges (yards)

point (inches)

14 0 “15, 000

2 1% 4, 800

o 4 1% 3, 200
6. 2% 2, 200

8 2% 2, 000

10 3 1, 700

12 3% 1, 500

15 41 1, 250

(4) Beam spread area.—As the lamp x;w(hanism is moved
0 the rear, the rays of the beam are diverged, and the area
Mninated becomes greater although the intensity of illumina-
tion becomes less. InTable III, the illumination areas are
tabylated for ranges from 1,000 feet to 10,000 feet for beam
Kpreads of 1°, 2°, 4°, 6°, 8°, 10°, and 15°. These beam diameters
are only applommate, and no attempt has been made to secure
€xact values.

TABLE III

Brawm DIAMETERS FOR VARIOUS BEaM SPREADS AXND RANGES

Boam
8pread | 1,000 | 2,000 | 3,000 | 4,000 5,000 | 6,000 | 7,000 8,000 | 9,000 | 10,000
(degeess)

1 22 40 58 74 92 110 126 145 164 180
2 40 751 110 148 183 215 250 285 340 360
4 75| 145| 215 285 350 430 490 560 625 700 .
6| 105| 205 310 400 500 590 695 805 900 | 1,000
8| 145| 285| 425 670 700 840 980 | 1,130 | 1,260 | 1,400
10| 180 | 360 | 540 700 880 | 1,050 | 1,230 | 1,400 | 1,580 | 1,750
15| 270 | 540 | 780 1.. 050 | 1,300 | 1,590 | 1,800 | 2,100 | 2,400 | 2,600




t. Training.—(1) Qeneral—In setting up a'prngram of train
ing on the technique of spreading the searchlight beum, the
fact that there is only so much light delivered from the search
light must be considered, Therefore, a narrow beam of great
range or a spread beam of short range may be obtained.j The
range of the searchlight beam is directly related to the degree
of beam spread for which the searchlight is set. In training
programs, it is suggested tlat a searchlight operator be given i
considerable experience in gagin | the relation between the heam
spread indicator on his handwheel to itg position of rotation
(as Indicated by the index), and he should also be trained to
compare mentally this position with the actual spreading of the
beam in the sky and the resultant effect on the range of the
beam. The training program should require that the operator
actually engage in a definite training period in which he prac-
tices turning the handwhee] quickly to produce a beam spread
of a given value. Thig practice will enable him to change the
spread of the beam rapidly and accurately when the proper
signal is given. Such planned drills at speclfic times are neces-
sary because searchlight crews are normally trained to keep the
lamp head in the closest possible position of focus. * Thercfore,
a new technique must be learned. The searchlight operator
should be thoroughly drilled in listening carefully for the
prescribed signal so that he may spread the beam promptly
In accordance with’ the tactical situation. As many men as
possible should be given the above tralning, as well as training
in the recognition of the several signals for the operation of the
lamp. By this method the members of the section will function
as a complete team at all times, for they may be rotated in the
varfous assignments, and accidents or casualties will have a
minimum 'effect on the efliciency of the unit, It should bpe
standard practice that the searchlight operator always rotate
the lamp head to its 1% ° in-focus position when the light is
put out of actlon, and the control station operators will thereby
always know that the beam will be at its normal In-focus
Position, .

(2) Signal control—(a) It is suggested that a tentative huz-
zer signal system be adopt(;d similar to the procedure outlined
below. One buzz is given for IN ACTION or our OF ACTION,

ARTILLERY FIELD MANUAL g
1
:
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'
dL'Df‘vnding upon whether the light is or is not operating at the
Moment the signal is given. The signal to spread the beam
May be one long buzz and the operator will continue to rotate
he beam spreading handwheel until the buzzer ceasex. Two
Siort buzzes given once will be a signal for narrowing the beam
and when followed by continued groups of two buzzes each, the
indwheel will be rotated until the groups of two buzzes stop,
F the in-focus position is reached. Any practical buzzing code
May pe adopted. Daytime practices should include drill in
izzer or telephone codes, so that the searchlight commander
nd gearchlight operator may be familiar with the signals to
® used.

(b) In many cases a telephone signal system may be employed

ttween the control station and the searchlight. The telephone
8Ystem will probably provide a more rapid and reliable method
for spreading the beam to the degree desired by the search-
light commander. Telephone orders may be given in degree
Values or in such terms as “wider,” “narrower,” or “hold.”

(¢) On any signal system the searchlight, as well as the con-
tro] station, must be free to turn rapidly in azimuth. It will
Drobably be necessary to use extended hand control against high
Ungular rate targets. »

(3) Targets—(a) Various targets for training in the opera-
tlon of the spread beam searchlight can be devised or provided
for., To simulate low-flying bombers, arrangements may be
made for a flying mission a't 1,600 to 1,800 feet, using a tow line
of 1,800 feet and an AG flag target. It s suggested that this
target be painted black or olive drab to simulate actual condi-
tions. As only one light will normally be available in action,

g as warning of an attack will come from the AAAIS or anti-

afreraft lookouts no more than a few seconds before action
beging, the searchlight unit should have prolonged practice
In alerts for immediate action against airplanes from an un-
expected direction. Drill should also be conducted in going
Into action from REST. ’

(b) When the function of the searchlight unit is to illuminate
for automatic weapons fire, the gearchlight operator should
make it a practice to spread the beam on all approaching tar-
gets, even though actual orders for gpreading the beam have not

A 11
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been given, unlesg the target is too far away to illuminate !
effectively with the spread beam. Ip these drills, the search
light operator should practice using the narrow beam, or thf
beam only slightly spread, to pick up the target at the maxlmﬂf‘!
range and at a low angular rate of travel, then spreading th¢
beam as the target approaches, and as the angular rate of trave
increases. At an times the beam angle should pe controlled
as to “just cover the target fully.”

(¢) For training of the unit for defense against barachut?
troops, dummy barachutes may be constructed and g fiying
mission arranged to drop the parachutes, The greatest bene'*
fit may be obtained from joint tactical exercises with the conr
manders of any local air-transported, glider, or parachute troop®
who may be training in the vicinity., By thig means gactual
high speed targets are illuminated under conditions cloself
resembling those of battle, In these joint drills it {g highly
important that close radio Ccommunication be maintained pe
tween the airplane and the ground, so that there may be no
danger of blinding the pilot of the target or towing airplane.

(d) If water areas are nearhy, waterborne transports and
landing parties may be_illumhmted, by making the necessary
arrangements for guch tactical exercises,

[A. G. 062.11 (1-5-43).1 (C 1, Mar, 27, 1943,)

By 0oRDER oF THE SECRETARY oF Wag:
. G. C. MARSHALL,
Clief of Stafy.
OFFICIAL ; . e
© J. A. ULIO, ) .
Major General, ) !
The Adjutant Qenceral,
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DRILL TABLE
Drill of the detector-searchlight section

R ‘
Details Prepare for action Examine equipment Stand by Track In action Change target Out of action Rest *March order
S
i ti
Cbief of sectlon..... I"mﬁggsﬂ:ﬂ;’cﬂ;{ng‘” ndetector, Commands: EXAMINE | Gives or repeats com- | Gives command: | When he estimates that the | Gives or repeats com- | Gives or repests com- Commands: REST. | Supervises disassembly and packing
’ gun, contro] EQUIPMENT., Supervises mand, STAND BY.| TRACK todetector | most favorable time for going | mand: CHANGE mand: OUT OF Together with | of wunits of detector matériel,
station, power plants and parking ‘

the examination and testing Supervises detector section after they re- into action has arrived, he TARGET. Causes ACTION, tosearch searchlight com- Supervises preparation of detector
of operation of all units of search. When de- port, “On target.” | gives or repeats command: detector crew to light operator. mander arranges section for the road. Instructs

areas. Commands; PREPARE
FOR ACTION. Supervises uan-

Packing and assembly of g d({tector matériel. Directs tector operatorshave| Causes azimuth and IN ACTION. point detector in di- Causes detector erew |  schedules of relief on searchlight commander as to next
7 ol detector. orientation and synchroni- located = target, re- range to be reported rection of new tar- to continue tracking detector, telephone, move. Chief of section travels with
zation of the detector with ports to CP, “Light to CP at frequent get. pending further machine gun,. and detector personnel,
assoclated equipment of the | No. -~ Azil- | intervals, . ’ orders. power plants. Shares
searchlight squad. Directs muth mils, : watch with search-
telephone operator (No. 6) [ Range ——— yards,” : light commander.

to Teport, “~Light No.
in order.” .
Repeats command of chief of Repeats command, | Repeats command. Commands or signalsto No.3: | Repeats command: Commands or signals | Repeats command: Reccives and repeats command:
section, ExaAmINE EQUIP- STAND BY. Super- When chief of sec- IN ACTION. Observes CHANGE TARGET. to No. 3: OUT OF REST. As directed MARCH ORDER. Supervises and as-
MENT, Examines the search~ vises preparations to tion has reported light beam through binocu- Causes crew of con- ACTION. Causes by chief of section, sists in disassembly of control station,
light, control station, ma- go into action, azimuth and range lars. Calls, “Data,” when trol station to center Nos. 1 and 2 to take arranges - schedules reeling of cables, loading of control
chine gun, power plant, and When searchlight of target, he directs he wishes Nos. 1 and 2 to zero reader pointers. over and continue of relief for personnel station into truck No. 1 and loading

Searchlight com- | Assists in uncoupling of Searchlight
mander. trailer. Supervises unloading anq
setting up of machine gun unijt
including water pump anq ammuy,
nition chests. Assists in unload-
ing and setting up of, first, contro]

station and then searchlight, § radio, Under direction' of sqﬂ.ad is ready for elevation and azi- center zero readers exactly. If target is not illu- centering zeroreader |  of searchlight squad. of searchlight into trailer. Supervises
pervises laying of red (1 f-co;xdul: chief of section, supervises action, he repo.rts. muth controllers to When the target is flicked, minated, he causes pointers. - Shares watch with coupling of trailer. Assists in loading
tor) cable from senrchllgl;t to con. | - Drigntation and synchrom- “Li ’ght s'tandmg center pointers con- | he commands: FITICK. and | per§onnel to se?arch . - % chief of section. . [. of machine-gun matériel and super-
trol station. and of yellow (single Zatin of searchlight and |  by,” to chief of sec- | tinuously on 7ero | takes over operation of con- | ~ for it and pick it up vises coupling of power plant. In-
conductor? cables from searchli ht contyol station. Orders tion, readers. Supervises trol station, following target in the usual manner. spects reeled cables, hold-down de-
to power plant, Supervises ci Power ON and checks D. E. elevation and azi- | visually until out of range . vices, break-away chains, and stop
nection of cables and arranges fn- C. and zero readgl‘ system, muth controllers, or until otherwise directed. : . lights. Checks that electric brake
connectioa of detector-searchii l(:r Reports, “Searchlight squad If command IN ACTION is Lo ) jumper cords are connected. - Reports
cable (director-adapter b'g - | morder,” to the chief of seo- . received before detector is [ * . to chief of section and confers on next
por combina- | gon ) . on target, he searches near move,

tion cahle—No. 27 plus No. 28),

lsid by detector personnel, intersection of other beams

until target is illuminated or
: detector is on target. .
Nos. 1and 2 keep zero | Nos. 1 and 2 search, when | Nos. 1 and 2, at direc- | Nos. 1 and 2 operate | Nos. 1and 2 take their | Disconnect, red cable and stow away

Azimuth controller, | Help Nos. 3, 4, and 5 unload machine | Nog y 4nd 2 together examine | Nos. 1 and 2 stand at

g;i:&li :?:20; :g:s’tzﬂ?:;ﬁ u;;:)p ;’;g:;’;’;ﬁ]‘:’;‘t‘ Control station and test D. | posts awaiting ord- | readers centored. necessary, by slowly mov- | tion of the search- | - azimuth and eleva turns at relieving | binoculars, binocular mount, and
commander at track Ne. 1 :nd E. c.by ele“}f“l‘]g and tra- | ers, ing thelf‘ zero pointers first | light commander, tionhandwheelsand | other personnel as | open sight in binocular mount box,
move to control station ilositi versipg searchlight. Both , to one side and then to the center their zero keep zero readers directed by chief of Go to power plant and help No. 3
laying red cab] on assigy searchlight comman- other of the zero position. reader pointers, thus centered. - section. Stand by reel yellow cables into truck No. 1
ving red cable en route. I:[elpto der to orient and syn- B When the searchlight com- pointing the light in | - toman machinegun. | between power plant and search-
gfﬂoad tripod, control unit and chropize the control station . - mander calls, “Data,” they | the direction of the . light, Help load control station.
m:cullar f;]ountt 1170’:1 and set up | gy cearchlight with the | center the zero readers ex- | new target. Oper- Help reel in red cable as truck moves
;):r;:"gl:::l' O\;it;plgo. 51;;?3;(: detector. Aitf{egr‘::f; :mt actly. When he commands: atein the usual man- o from control station to searchlight.
1o bles f 1 ht. o o hag peen orie yn- / ) FLICI'{, they. w1th§1raw to ner during search, No. 1 goes to machine gun and re-
lw tcaN ;om lig 0 DPOWer | ohyived they \.rerily that . avoid interfering with con- pick-up and carry. . * lieves No. 4. No. 2 goes to search-
g:shine :l;ﬂ r;}l;ev; swliig‘Nz 01; lllovell-wn“‘i of a;‘;‘;thh“]d . . trol of the beam. ' . light position and helps Nos. 3 and
and the sear, hlight (‘i" and glevation Wwheels 5 and the searchlight commander load
chight commander, | 4 0o movements of the the light into the trailer and couple
? unloads searchlight from trailer, | - 76rg peader needles in proper ' : the trailer with truck No. 1. No. 2
;ie;}!::.vech(:n;aie:::z;' ::dc ;:‘;:ﬁ direction. ) . goes to the machine gun position nl;\]d
statf'on. No..1 yeturns to control . ; ’ : . ::;fsh]il\g])ls(; léoix:;n?;(: 5lo:l:id :h:
station when relieved from gun by . o . machine gun, water pump, and am-
No. 5, . . ) i . ) munition chests. Both Nos. 1 and 2
‘ . remain on truck No. 2 to man ma-
' K chine gun for the march.

Searchlight oper- | Helps Nos. 1, 2, 4, and 5 unload ma- Examines set?rch“ght and ver- | Stanqg by at search- | Stands by at search- | Closes main are switch on sig- | Stands by on alert | On signalor command | Turns arc OFF if ON. | Disconnects cable plugs from recep-
ator; machine chine gun, water pump and sm- ifleg electrical Wgnecu‘m& light. Checks proper| light ready to strike nal, thereby lighting search- checking the func- opens main arc Relieves No. 4 at tacles and prepares light for march.
gunner en route, munition ches_ts. Remains on Seeg ¢hat fresh car 3’15 (pos- voltage on voltme-| arc. light. Keeps watch on in- tioning of search- switch, extinguish- power plant as di- Goes to power plant and helps Nos. 1
No. 3. alert at gun until relieved by No. 1. | gy, with pmf"“:e c";‘e') ters, . struments to see that arcop- | light. ing thelight. Stands | rected by searchlight| and 2 reel yellow cables into Truck

Goes to searchlight trailer and un- | grq in place in light mechan- : erates at 78 voltsand 150 am- . by to close switch { commander. No. 1. Helps load control station.
loads light, sssisted by No. 2 and ism, Assists in orienting . peres.  Recarbons arc at o order. Helps reel In red cable.  Hielps tou
the searchlight commander. Con- and synchroni.zmg. 1:1 al- first break in operations after ‘ searchlight into trailer and couple
nects red and yellow cables and | Jowgpje, tests X ight mecoﬁ- oo ) positive carbon is half trailer to truck No. 1. Helps load
detector cable when delivered. | - ism py turning 8re \ . ’ . burned. . - machine gun, water prmp and g
Prepares searchlight for action, Verifies that sparemc ar t(l;n: NorE.—For correct procedure, : munition chests into truck No. 2.

are op band. Ver trisiler?s see Operator’s Manuals for - : Rides in truck No. 2 and mans ma-

extended1 ‘h::“;:glieu ay for Sperry or General Electric, . chine gun on march,

close to 1€ 4

action. ) - :

Power plant oper- | Drives to power plant position. | A power Dlant ChTCk;tﬁZ Startg motor, builds | Continues 8t slert. | Checks that voltage is - at | Maintains watch on | Checks that voltage | Opens switch and | Shuts off motor and prepares power
ator and chaul- | With No. 6, uncouples power | oil, and Watet 5“.{’;: y‘up o P voltage to proper | Watches dials. proper full load value and | dials, is at proper tracking | shuts off motor at| plant for march. Radio is lef
feur, truck No. 2, plant and unloads two-way radio, motor and buil :O—iload value; closes amperage is correct. . value, " powerplant. Stands | in operation. = Disconnects yellow
No. 4. complete in framewith dynamotor. | quired voltage: + procedure, ‘l: tlch'c}‘edfs track- by machine gun for cables. Relieves No. 5 at machine

Drives to machine gun position | Nore.—For correc pual. d mg 082 value, and o - : surprise attack. gun. In turn relieved by No. 1.
and helps Nos. 1,” 2, 3, and § see Opemtor’s Man r‘eI;%rtS" Power plant ) . Goes to parking area for truck No. 2,
unload machine gun, water pump lighty:;o to search- ) ) ~ drives to machine gun and assists in
and ammunition chests. Drives Ommander, : . loading of machine gun, water pump,
truck No. 2 to parking area. : . ’ ’ -' . . and ammunition chests. Drives to
checks gas, oil and water and cam- . ) . o ) . . power plant station and helps to load
ouflages truck. Returnstflo power \ : T : : N two-way radio, and to couple power
plant; connects yellow cables. : - ] plant. Drives truck No. 2 to posi-
N : o R - tion on road behind truck No. 1.

Chauffeur, truck | Drives directly to searchlight posi- | Stands by g5 machine gunner. | At machine gy, > | On alert. Alert gt gun, On alert. Remains at post; Stands by as machine | Relieved by No. 4 at machine gun,
No. 1; machine tion and, with searchlight com- . : ' gunner. . goes to parking area for truck No. 1.
gunner at em- | mander, disconnects searchlight . ) . : Drives truck from power plant to
placement; No.5. | trailer. Leaves truck No. 1 and : ) . : searchlight as yellow cables are

helps Nos. 1, 2, 3, and 4 to unload ‘ - -’ : : reeled, Drives to control station.
machine gun, water pump and . . Helps load control unit, tripod and
ammunition  chests from truck . : i . binocular mount box. Drives back
No. 2. Returns to truck No.1 and . o : - to searchlight as red cable is reeled.
drives to control station position, ) ) o P ) _Helps toload light into trailer and
laying red cable en route. Helps . ’ . . ; ’ couple trailer. Leaves truck No. 1
Nos. 1 and 2 and the searchlight to help load machine gun, water
eommander unload tripod, control . : : : ) . pump,  and ammunition chests
unit and binocular mount box . . . onto truck No. 2. Returns to truck
and set up control unit on tripod. ) ‘ . No. 1 with searchlight commander,
‘With Nos. 1 and 2 drives truck to . . . : -| ready for the road. .
searchlight and lays cable from : . ) ;

there to power plant. Drives

truck to designated parking area,

checks gas, oil and water and cam- » R B

ouflages truck, Returns to ma- .

chine gun to relieve No. 1. ts fugen: ‘ v . . Lo

Telephone opera- | Helps No. 4 uncouple power plant | Tes 1 fetioning of remote Repeats command | On alert at radio, BeéPeats command from pla- | Repeats command | Repeats commangq | Remainsat radio until Maintsln.s contact with platooza CpP

tor No. 6. and unload two-way radio (assem- | contro . "adio or telephome | and stands by for ) ton CP, Repeats all mes- | sand stands by for | Stands by for fur- | relieved.  Watches [ until directed by chief of section or
bled). Connects battery cables of | With P Atoon Cp, further messages. S88es. Looks for target and further messages. ther messages. for and reports to searchlight commander . to report,
radio to Power plant battery; in- . : T®Ports illumination or flicks : ‘ - chief of section adja- |  “Light No. closing statfon.”
serts antenna in insulator; pre- . 10 Searchlight commander. . cent lights in action. | - Receives final instructions. Goes

to telephone position. Disconnects
" telephone. Returns to power plant,

picking up wire. . Removes radio

antenna and battery cables. Helps
- No. 4 load radio and couple power
plant to truck,** '

pares Tadio for communication
Connects telephone wire extension
to remote control unit. Tunes in
on designated frequency. Lays
telephone wire to position near
chief of section (for detector-
searchlight section) or near search-

- light commander (for searchlight
squad); connects field telephone.
Returns to radio *»,

Basic No. 7 Performs duties as directed PY searchlight commander.

Nore.—In each of the two searchlight squads of the plat00® ™ ¢h are Tot equipped with detectors, the searchlight commander is in charg® ® the squad. In each of these two squads, Nos. 1 and 2 are not eauired to gepter ser0 readers; therefore, they perform duties assigned by the

searchlight commander. v : ‘ ) NOTRg

. . S d: Wh . 1 aesist the ¥ d L
*At the direction of the chief of section, the searchlight squa,,&io b?] Completely prepared for action or prepared for the march, will assist th' etector crew to set up or take down the detector.
Co

move. Not until then will the machine gun unit and two-#8Y _ - %aded into truck No. 2. d of wire line (MARCH ORD
*+1 telephone wires have been established to the positio™ N o Uhects the field telephone at end of wire line (PREPARE FOR ACTION) @d disconnects telephone from end of wire line (: : RDER). y

49450°—42 e » '

Communic&tior_l and locg) pmmctlon will be maintained until the entire section is ready to



