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EMPLOYMENT OF ANTIAIRCRAFT SEARCHLIGHTS
AND THE AAAIS

(This manual supersedes FM 4111 d
: es , 6 July 1940; i
Circular No. 42, and Training Circular No. Y52, Wararﬂ(épgfx?;g?

1943.)
CHAPTER 1

GENERAL Paragraphs

SEcTION T
MISSION

B 1. MissioNn—The mission is to discover and illuminate hos-

. tile targets operating during darkness in order that they may

be effect;ively engaged by AAA or friendly fighter aviation, and
to Qromde a continuous antiaircraft artillery intellig,ence
service (AAAIS) for close-in, accurate warning purposes

SECTION IT

CHARACTERISTICS OF SEARCHLIGHTS AND
DETECTORS

2. SEARCH];_:IGHT.-—-‘The standard AA searchlight is a 60-inch
.drum-.type light with a metal mirror, and utilizes a higﬂ
intensity are. It may be traversed through 360° and ele-
vated to 90°, either manually or from s control station by
me.a-ns O.f distant electric control. The searchlight is capablx
of illuminating an airplane at slant ranges up to about 15 005

yards, depending on atmos o iti
: pheric condition
characteristics, L e

B 3. Power PranT—The 1
‘ — -power plant for the AA searchli
is a d-c generator driven by a gasoline engine. -

E 4. ControL Station.—The control station of the 68-inch

- searchlight consists of a distance electric controller for mov-

ing the searchlight in azimuth and elevation. Indicators
1
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are provided to show when the searchlight beam is directed
_at the azimuth and elevation indicated by the detector unit
(or sound locator). The binoculars, especially designed for
night use, are so mounted that they may be adjusted parallel
to the searchlight beam. They are used primarily for visual
observation of targets at extreme ranges and for following
g, target once it is illuminated.

B 5. DerrcToR Unit—The detector unit provides directional
data for the searchlight which data are transmitted elec-
trically to the searchligcht by means of a self-synchronous
data transmission system.

¥ 6. Sounp LocaTor—The sound locator may continue in
use in some units in lieu of the radio detector unit to furnish
directional data for the searchlight. Itis capable of following
an airplane in azimuth and elevation under very favorable
conditions, up to 10,000 yards slant range. Its operating
range may be considered to be from 2,000 to 8,000 yards, de-
pending on atmospheric conditions. The acoustic corrector,
an integral part of the sound locator, provides means to apply
corrections to compensate for sound lag and to correct for
parallax between the sound locator and the searchlight.

Secrionw IIT
UNITS

B 7. GenErAL.—The presentorganization of the Army is based

on tailored units to perform particular missions. AAA units
are assigned or attached to field forces or defense commands
to meet the requirements of the situation.

B 8. ORGANIZATION.—@. Fire unit.—The fire unit of the search-
light battery consists of a searchlight, with its control sta-
tion and power plant, and a caliber .50 machine gun, together

with the necessary personnel o man the weapons and equip-

ment. Half of the fire units also have detectors,

b. Batteries— (1) The detailed organization for an AA
searchlight battery appears in T/O 44-138.

(2) The searchlight battery consists of a battery head-
quarters and two platoons.

(3) Battery headquarters is divided into a headguarters
section communication section, and maintenance section.

2
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'I_‘he searchlight platoon consists of a headquarters section
six searchlight sections, and three detector sections, ’

¢. Battalion.—(1) The organization ‘of the AAA search-
light battalion appears in T/O 44-135.

(2) The searchlight battalion consists of a headquarters
and headquarters battery and three searchlight batteries.
The organization of the headquarters and headquarters bat-
tery of the searchlight battalion is contained in T/O 44-136.

(3) Radar officer—The radar officer—

; (a) Advises the commanding officer on employment, sit-
ing, relocation, operation, and maintenance of radar
equipment.

(b) Supervises the execution of the plan for the employ-
ment and operation of radar equipment.

(e) Coordinates the sectors of search of radar sets prior
to installation and makes such corrections as are necessary
after installation due to local interference.

(d) Supervises the operation of radar maintenance
personnel.

(e) Acts as liaison officer with units perforfning higher
echelons of maintenance. :

(f) Cooperates with battalion supply officer in Pprocure-
ment and maintenance of an adequate supply of spare parts
for radar equipment.

(g) Conducts schools for officers and radar operators.

!' 9 .ASSIGNMENT OF SEARCHLIGHTS (see FM 4-100) —q. To
division and corps—AA searchlight protection is almost
never needed by the division or corps.

b. To army.—A normal attachment of AA searchlights to
an army might be two battalions,

‘ ¢. To defense commands—The attachment of AA search-
11_ghts to defense commands is directly dependent upon the
size and importance of the area to be protected and the
quantity of searchlight matériel available,

d.' To other forces—For forces assicned to oversea DOS-
s«_sssmns, bases, theaters of operation, and zones of the inte-
rior, AA searchlights are provided as required by the mission.

¥ 10. ContrOL—Both in the defense of areas and of fixed

* installations of field forces, AA searchlichts may be assigned

or attached to fighter commands.

3
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CHAPTER 2
EMPLOYMENT WITH FIGHTER COMMAND
Paragraphs
I. Fighter-searchlight team_____ L e 11-15
Sm'::TIONII Dllgsposmon of Searchlighfisticior o oror o o 16-18

SecTIOoN I
PFIGHTER-SEARCHLIGHT TEAM

B 11, DEFINITIONS.—a. Searchlight area.—A searchlight area
is that area of a defense covered by searchlights. The outer
row of searchlights and detectors constitutes the perimeter
of the searchlight area.

b. Searchlight intercept unit—The searchhght intercept .

unit is the largest portion of the searchlight area within
which a given fighter, or group of fighters, may be directed
to interceptions from a single principal control point. The
maximum size of this unit is determined by the number of
subcontrol points (spaced at 5-mile intervals) that can be
located within 10 miles of the principal control point. The
subcontrol points are normally located 7Y% miles inside the
perimeter of the searchlight area.

c. Orbit—Orbit refers to the circular course flown by the
“friendly fighter aircraft about a fixed marker.

d. Principal control point—The principal control point
is a fixed marker, such as a distinctive terrain feature visible
at night, a prominent body of water, a vertical searchlight
beam, or a radio marker, and is the center of a fighter

orbiting circle of 2% miles radius. It is the basic control

point of the searchlight intercept unit.

e. . Subcontrol point—A subcontrol point is a fixed marker,
such as a distinctive terrain feature visible at night, a prom-
inent body of water, a vertical searchlight beam, or a radic
marker, and is the center of a fighter orbiting circle of 215
miles radius. The number of subcontrol points in a search-
light intercept unit depends upon the size and shape of
the unit,

SRR
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# 12. PURPOSES OF FIGHTER-SEARCHLIGHT TEAM.—The pur-
poses of the fighter-searchlight team are—

a. To enable the defense to take advantage, at night, of
the great fire power of fighters. ;

b. To make use, at night, of the great tactical mobility of
fighter aviation.

c. To illuminate hostile targets, flying above haze broken
clouds, or a thin overcast, so that they can be effectively en-
gaged by friendly fighters.

8 13. REquiREMENTS—The basic requirements when em-
ploying the fighter-searchlight team against enemy night
raids are as follows

a. Advance warning of the approach of an enemy attack is
imperative in order that our friendly fighters will have time
to leave the ground, climb to the enemy’s altitude, and close
to the interception and attack.

b. Five minutes of continuous illumination of the target is
desirable to allow the fighter pilot to see it (or at least, ini-
tially, to see its location in the intersection of accurately di-
rected searchlight beams), proceed to the point of intercep-
tion, and press home an attack.

¢. A major proportlon of all hostile alrpianes in multiple,
wave, or formation attack must be illuminated.

d. INlumination of the hostile airplanes must be such as
will facilifate attack by the friendly fighter. It must not
hinder the attack by blinding the fighter pilot, nor necessi-
tate his entering the illuminated zone about the target when
he closes in to effective range.

e. Illummatmn of the friendly fighter through error must
be avoided.

B 14. OpPErATIONS OF FIGHTER-SEARCHLIGHT TEAM —The hos-
tile raid is picked up by the AWS and the plotted information
is sent to the AAA operations room. The detector-search-
light sections of the appropriate searchlight intercept units
are alerted. These detectors pick up the target and tele-
phone the azimuth and range to the AAA operations room.
In the meantime, fighter planes are ordered into the air.
These fighter planes climb to a prescribed altitude and orbit
their assigned principal centrol points. As the course of the
hostile target is plotted on the AAA operations board, the

5
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intercept officer dispatches his fighters to the subcontrol point
which is nearest to the expected point of penetration of the
enemy target into the area. When the hostile plane is within
range of a searchlight, it is illuminated by that light. An-
other light makes the intersection on the airplane already
illuminated, and continuous illumination and intersection
follow. When the intersection is reported to the AAA opera-
tions room, the intercept officer notifies the friendly fighter
that an intersection has been made. The friendly fighter
locates the intersection and flies toward it in such a manner
that he will attack the hostile airplane from the rear. The
fichter airplane closes in on the hostile airplane and at-
tacks it.

B 15. Basic CoONSIDERATIONS —The basic considerations in
the tactical disposition of searchlights and detectors about
a defended area for fighter cooperation are:

a. Hlumination, once begun, must be maintained contin-
uously if fighters are to be given a reasonable opportunity
to reach the illuminated enemy and press home an attack.

b, The searchlight disposition should be as homogenous,
closely knit, and as regular in shape as possible.

c. Most critical of all is the requirement that the friendly

fighters remain always inside the outer boundaries of the
searchlight area until an intersection of two or more search-
light beams has been formed on or near the target. There-
fore, it is necéssary that all parts of the searchlight area be
of regular shape, and the areg sufficiently large in all dimen-

sions to allow orbiting friendly fighters a high degree of

probability of being able to remain inside its boundary at all
times.

d. The system of fighter-searchlight defense deseribed
herein is accordingly designed so as to be capable, when
necessary, of employing groups of fighters with maximum
effectiveness against concentrated attacks by multiple enemy
raiders. ;

SecTion 1T

DISPOSITION OF SEARCHLIGHTS

" B 16, GENERAL—a. A searchlight defense of one or more

battalions is organized in accordance with the principles set

6
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forth in this section. In a searchlight defense for fighter
cooperation, either alone or in combination with 8 gun de-
fer}se, searchlights are disposed in an area defense extending
uniformly as far out from the objectives in all directions as
gvailabﬂity of equipment permits. Normal spacing is approx-
imately 6,000 yards hetween adjacent lights in a. given row,

?ind approximately 6,000 yards between adjacent rows, (See
g 1) |

tav
b 4 &000uds
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FIcURE 1.—6,000-yard Spacing of searchlights,

.b. Where a majority of attacks are to be expected at
extremely low altitudes, this spacing may be reduced to the
extent n{_ecessary to provide continuous carry. Even in com-
baratively flat country, the interference of normal terrain
features may prevent continuous carry when a spacing of
6,000 yards or greater is employed.

¢. Where the defended objective is located in the imme-

diate vicinity of the seacoast, spacings between lights along
the coastal side of the defense should be reduced to compen-
sate for the inability to secure outward extension of the
defense to seaward.

d. The final dispesition of.the searchlights on the ground,

; while approaching the normal interval, depends on the ter-

rain features encountered,

_ & For cooperation with fighters, a minimum of one search-
hgh‘t battalion is required. One battalion can provide a
minimum defense for a single point objective. PFighters
searchlight defenses are usually assigned to larger or multiple
objectives requiring two or more battalions. For a normal
single objective; small seaport, or city with g vital ares ap-

53633843 9 7 :
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proximately 5 miles in diameter, a minimum of two battalions
is required.

B 17. DEsIGN OF SEARCHLIGHT DEFENSE.—a. When two or more
searchlight battalions are employed in the defense of an area,
they are organized as a searchlight group. The group com-
mander is responsible for its establishment and operation.

b, The design of a searchlight defense involves the appli-
eation of general principles to the extent that local conditions,
such as availgbility of equipment and terrain features, will
allow. In practice, this will normally necessitate compro-
mising between the various desirable features of a perfect
defense,

¢. The following principles should be adhered to as closely
as local conditions will permit:

(1) The depth of the searchlight area should never be less
than 10 miles from the outer row of lights to the defended
objective. This depth should be increased up to 25 miles
whenever availability of equipment and terrain permit.

(2) Normal spacing should be used, Situations inevitably
arise in the field where the spacing between some lights must
be materially greater because of the existence of a ferrain
obstacle.

(3) The searchlights should be distributed as evenly as
the terrain features will permit, except where lights are
deliberately concentrated.

(4) The shape of the searchlight area shoum be as regular
as the terrain features permit.

(5) SCR-268’s should be located in accordance with the
following priority:

(g) One with each outer row searchlight.

(b) Omne with each second row searchlight.

(¢) The remainder, if any, scattered uniformly through
the interior of the searchlight area.

(6) Control points should be located approximately T
miles inside of the outer row searchlights and about 5 miles
apart. This 7% mile fisure, however, should be reduced to
about 5 miles whenever the defended objective is-on or near
a, seacoast or when the depth of the searchlight area is
reduced to the minimum of 10 miles, because of the necessity
of making earlier interceptions under these conditions.

8
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The control beacons must be sufficiently inside of the outer
row of searchlights so that fighter pilots can orbit without
flying outside of the outer row of lights. A fighter plane
at cruising speed can normally orbit on a 2% mile radius.
A couple of miles of leeway are required.

(7) Searchlights should be grouped so that each platoon
contains 6 lights, either 6 tactical lights or 5 tactical lights
and a beacon light, whenever terrain features permit. How-
ever, do not keep the number of searchlights in the various

.blatoons uniform when terrain features or the increased

length of communication lines indicate that better admin=
istrative and tactical supervision will result from non-
uniformity. Similar considerations apply to battery and
‘battalion boundary lines.

(8) The AAA operations room should be located as close
to the center of communications as possible.

d. The steps in organizing a searchlight defense are as
follows:

(1) A map lay-out of the defense is prepared as explained
in e below.

(2) Overlays of the defense are furnished to battalion,
battery, and platoon commanders. These overlays should
show frequency assignments for all SCR—268’s and tentative
searching sectors.

(3) Tentative line route diagrams for platoon command
nets are prepared by platoon commanders and assignments
made to each searchlight section and platoon communication
section for the part of the net each is to install.

(4) Tentative line route diagrams are prepared under the
direction of the defense communication officer for all data
lines and intelligence net lines. Assignments for reconnais-
sance of line routes and for the laying of these lines are made
to the group, battalion, and battery communications sections,
and all seqrchlight sections. Every available man in the
searchlight defense must continue to work on the installation
of the communication system until all lines are completed.
If is essential that the defense communication officer coordi-
nate the entire communication program, so that equitable
assignments will be made and all details will complete their
assignments at approximately the same time.
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(5) Platoon commanders reconnoiter for searchlight and
detector positions, making every effort to secure suitable posi-
tions within half a mile of the position indicated on their
overlay. The reconnaissance should include the final deter-
mination of communication routes for the platoon command
net, so that each section chief is familiar with the route of
that part his section is to install, ;

(6) Overlays showing the positions selected by the actual
sround reconnaissance are submitted to the searchlight de-
fense commander., If any of the selected positions are more
than Y% mile from the original map location (as is usually
the case), it will be necessary to readjust the positions of
adjacent searchlights and SCR-268’s, and a second recon-
naissance by the platoon commanders affected may be re-
guired.

(7) All units move into position, and each section leaves
part of its personnel to emplace equipment, while the re-
mainder, under the direction of the section chief, immedi-
ately starts to lay its assizsned portion of the platoon com-
mand net. :

(8) The defense S-3, assisted by personnel from the oper-
ations sections of headquarters battery, organizes the AAA
operations room. When more than one battalion is present
in a searchlight defense, all AAAIS personnel from the bat-
talion headquarters batteries should be attached to group
headquarters battery for the operation of the AAA operations
room.

(9) Assoon as the SCR-268’s have been placed in operation,
platoon commanders order each detector commander to
search through 6,400 mils to determine the azimuth limits
of sectors wherein targets can be effectively picked up and
tracked. Reports of these tests are forwarded to the search-
light defense commander.

(10) The searchlight defense commander then reassigns
searching sectors for all SCR-268’s on the basis of the data

furnished him by the platoon commander’s reports. Care

should be taken to provide adequately overlapping sectors of
~search, without assigning to any detector a sector in which
‘that detector cannot adequately track targets, because of
permanent echoes or other interference.

(11) Assignment of periods of operation and of standby

10
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conditions for AAAIS detectors (detectors with the outer row
of searchlights) are made by the searchlight defense comi-
mander. At any one time (except during raids) every other
AAATS detector should be in operation. This may be reduced
to every third AAATS detector in operation (except during
raids) if a dependable AWS system is in operation in the
locality concerned. ‘

(12) On the first night after the defense is installed, if the
situation permits, each light is placed in action vertically, in
accordance with a prearranged schedule, for a period of one
minute, in order to allow each section chief to orient his posi-
tion with respect to all adjacent positions. During this orien-
tation mission, each section chief stakes out the direction of
all adjacent searchlight positions. L

e. The following example will illustrate a practical pro-
cedure in making the initial map dispositions of searchlights.

‘It is assumed that two searchlight battalions have been

assigned to provide a searchlicht defense of the three objec-
tives shown in figure 2.

(1) A smooth curve is drawn connecting the centers of the
objectives. A series of three additional concentric curves atre
drawn spaced about 6,000 yards apart, as shown in figure 2.
This will place the outside curve slightly more than the 10-mile
minimum from any objective. Some of these CUrves Cross
terrain obstacles such as woods, lakes, and swamps, where the
siting of searchlights is impracticable.

(2) The total length of the perimeters of the curves is
determined. In figure 2, the total is about 412,000 yards.
Dividing 412,000 by 6,000 the normal interval between lights
approximately 70 tactical searchlights are required. Ass‘um—,
ing that 6 orbiting beacons will be required (this figure may

‘change later, when the lay-out of orbiting beacons is deter-

mined), and about 6 additional lights for spread beam illum-

- Ination near the objectives, a total of about 82 searchlights

will be required to complete the defense. Since 2 battalions
(72 lights) have been assigned, there are not enough search-
lights for the normal interval of 6,000 yards between lights.
Since the depth of the defense from the outer row of search-
lights to the defended objectives is already at the minimum
of 10 miles, the size of the defense must not be changed
Therefore, the interval between lights will have to be in-v

11
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creased slightly, wherever possible, to compensate for the

insufficient number of lights. However, increasing the inter-
val beyond 6,000 yards should be done only with great

L.S0ca . |
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Frecure 2-~—Design of a typical searchlight defense.

caution. If the number of lights available had proved to be
slightly more than the number required for the minimum
defense originally outlined, the spacing would have been

12
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reduced below the 6,000-yard figure. If the number of lights
available was materially in excess of the minimum required,
every effort should be made to include another row of lights
around the defense, increasing its depth to about 14 miles.

= € 00a 12000

YsRDS MIEES

Ficuze 8.—Design of a typical searchlight defense.

(3) First, locate positions around or near the terrain
obstacles, to insure adequate illumination in their vicinity.
In figure 3, lights 1 and 2 are located on both sides of the

smaller lake, with an interval of about 7,500 yards between

13
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them. Lights 6 and 8 are located similarly, but in this case
the interval between them (15,000 yards) is entirely too great
to be tolerated. Therefore, light 7 is spotted between lights
6 and 8, but on the outside of the woods. Lights 9, 10, 11,
and 12 are similarly located. It should be recognized, how-
ever, that all these positions are tentative, and may require
readjustment after the remainder of the searchlight positions
have heen located on the map. .

(4) The distance along the perimeter of the outer curve
from light 8 clockwise to light 6 is determined. This proves
to be about 148,000 yards. Assuming a spacing of 6,200 yards
between lights (the normal interval increased slightly), 21
lights can be located to complete the disposition of lights in
this outer row. (See fig. 3.)

(5) Lights 9, 10, and 11 are now directly hehind front
row lights and close to them. A readjustment is made by
moving lights 9, 10, and 11 until they are centered behind
the intervals between the front lights, as shown in figure 4.
This produces an interval of about 9,000 yards between
lights 11 and 12, but this interval, although large, will
be tentatively accepted (again: due to limited amount of
equipment) pending the completion of the disposition” of
the remainder of the lights,

~ (6) The gap between lights 5 and 9 is filled in with two
lights at about 6,200-yard intervals. Using the same interval,
the remainder of the lights are located in the second row,
beginning at light 3 and working counterclockwise. (See
fig. 4.)

(7) In the third row, the distance from light 1 to the
edee of the nearby swamp is about 6,000 yards, so light
13 is placed. at that point as shown in figure 5. The length
of the third row curve from light 2 clockwise to light 13 is
about 58,500 yards; nine lights at 5,800-yard intervals or
eight lights at 6,500-yard intervals will complete the third
row. Once again, for economy of equipment, the greater
interval is selected, and remaining lights in the row are
located as shown in figure 5. Light 14 is moved forward
of the third row as near as practicable to the edge of the
woods in order to cover the wide interval between lights 11
and 12, and light 15 is placed in back of the third row to
compensate for the forward displacement of light 14.

14
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(8) Two lights are located near each objective for spread
beam illumination. These lights will also be used for normal
illumination. (See fig. 6.) Lights 16 and 17 are placed in
the wide intervals between the objectives,

a oo 12,900 (") 2 4 & 8 3

¥qaos Heres
F1GurE 4—Design of a typical searchlight defense.

(9) A total of 36 SCR-268’s are available in the defense.
One SCR-268 is placed with each of the 24 first row search-
lights, and the remaining 12 are used in the second IOW, as
shown in figure 6. One exception is made in the case of

536338°—43— 3 15
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light 14, which is farther back in the area than the second
- row, but which is covering the gap in the second row
caused by the heavily wooded area.

° apoe 12,000 2 4 a a o
YARDS Al

Ficure b.—Design of a typical searchlight defense.

(10) All -24 outer row SCR-268’s are selected as AAAIS

- detectors to furnish data to the AAA operations room.
(11) Frequencies assignments are made for all SCR-268s
with frequencies staggered at 2.5-megacycle intervals over
the frequency range from about 1975 to 210 megacycles.

16
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The reduction from the absolute maximum of effectiveness
for a given SCR-268, caused by operating it slightly off its
designed frequency, is more than compensated for by the
increased over-all efficiency resulting from the reduction

/‘rb
° sooa 12000
[ o o e o s s e |
YaeDs WHES

Ficure 6.—Design of a typical searchlight defense.

of mutual interference. Keying sets together for reduction
of mutual interference is impracticable when they are sited
at field intervals.

(12) Tentative searching sectors are assigned to each
SCR-268, pending the receipt of reports from the platoon
commanders giving data on the interference conditions for

17
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each SCR-268. For these tentative assignments, each SCR—
268 is given a 90° searching sector, extending 45° on each
side of a line perpendicular to the nearest border of the
searchlight area.

(13) Next, the locations of the principal and subcontrol
* points are established. Since the defense depth is already
at the 10-mile minimum, the line of control points is estab-
lished closer to the outer row of searchlights than the nor-
mal TV-mile distance. Since 62 of the 72 available lights
have already been located, only 10 lights are available for
control lights. Ten lights are not sufficient to establish a
complete line of control points 5 miles from the outer row of
lights. Since it is undesirable to remove tactical lights from
the defense to augment the number of control lights, it is
better in this case to shorten the line of control points.
Another trial is made establishing the line of control points
6 miles inside of the outer row of lights. It is found that this
will suffice. (See fig. 7.)

(14) The searchlight area is divided into two searchlight
intercept units so that the principal control pomts will be
within 10 miles of the subcontrol points in the same unit.
The principal and subcontrol points are thus established as
shown in figure 7.

(15) Platoon and battery boundaries are estabhshed and
platoon command posts located, as shown in figure 8.

#. It is important to realize that the above example is not
by any means a standard pattern for such a defense. No
two defenses will be exactly the same. An adequate defense
must be designed to fit a particular sifuation. These princi-

ples can be followed regardless of the number of searchlight

‘pattalions included in the searchlight defense.

H 18. BerT DEFENSE—¢. A continuous belt of searchlights
intended for fighter cooperation consists of a continuous suc-
cession of searchlight intercept units. These searchlight
intercept units should be approximately square, 25 miles deep
by 25 miles in breadth. A line of subcontrol points is estab-
lished along its outer boundary parallel to and approximately
74, miles inside thereof. The principal control point is
located at the center of fthe line of subcontrol points. If
necessary, a seéqnd line of control points may be established

18

SR

R

EMPLOYMENT OF ANTIAIRCRAFT SEARCHLIGHTS AND AAAIS 18

7Y% miles forward of the rear boundary. (See fig. 9.) Such
gz. belt has application only where fighter aviation is operating
in general defense as opposed to local defense. Where many
ohjectives lie comparatively close together in the interior of

a 2 ; & 8 l;‘
; MIES
FIcUrRE 7.—Design of a typical searchlight defense.

an area, it is possible, with the aid of the Aircraft Warning
Service, to employ fighter aviation to its greatest advantage.
By suitably disposing and operating it along the frontier, it is
possible to give a measure of defense to all objectives in rear

19
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of the line of fichter operation. This makes most effective
use of the outstanding advantage of fighter aviation, its tacti-
cal mobility, and constitutes the most effective manner of
employment of fighter aviation.

Goco 12000 - a 4 3 8 1o
Zre [Ram—ret e = = ]
YARDS AFLES

Frcure 8 —Design of a typical searchlight defense.

b. Where fighter aviation is so employed, the establishment
of a continuous belt of searchlights along the frontier is
advantageous. Such a belt is located considering the loca-
tions of the existing fighter operating airdromes, preferably
including such airdromes within its boundaries. The belt
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should cover the frontier continuously, with its ends extend-
ing far enough beyond the limits of the defended area to make
it impracticable for the enemy to avoid it by circumvention.
Where an inland objective is being defended, the outer line of
lights should be at least 10 miles from the objective. In

OUTER BOUNDARY

Radius of orbit
circle 2 1/2 Mi.

: N
+1: s AT s s/“

liles | 5 Miles | 5 Miles | 5 Miles | 5 Miles | 5 Mliles
il il s A |

T I/2 Mi.

Radius of orbit
cirgle 2 1/2 Mi.

REAR BOUNDARY

25 Mi

—

fe—— .. 25 Miles
Ficure 9—Belt defense.

localities where it is impossible for the fighter belt to be in
front of all defended objectives, as lie on the seacoast, it must
be merged and coordinated with the local defenses thereof.

c. The searchlights and detectors in a belt defense are dis-
posed at normal 6,000-yard spacings over the entire area.
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CHAPTER 3
EMPLOYMENT WITH GUNS AND AUTOMATIC WEAPONS
AND OTHER USES
Paragraphs
srerion I. Employment with puns__ oo 19-21
II. Employment of spread beam. .__.__ . oo oliooo_ 22-31
SEcTION I

EMPLOYMENT WITH GUNS

B 19. DisposrrioN.—The disposition for the employment of
one or more searchlight battalions has been discussed in
chapter 2. There will be cerfain cases where AA searchlights
in numbers less than one battalion will be employed in the
defense of small objectives. A small objective as considered
here is not greater than 2,000 yards in diameter. The search-
lights normally will follow the ring type of dispositions of
lights as it is not expected that fighter aviation can success-
fully be employed in conjunction with less than one search-
light battalion.

H 20, Bastc CONSIDERATIONS IN DESIGN OF SEARCHLIGHT DE-
FENSE FOR GUN ILLUMINATION ONLY.—¢. General—(1) Search-
lights are operated under a general plan of illumination for
the defense, there being no assignment of searchlights to
gun batteries (see FM 4-100).

(2) Hostile attacks may be expected at speeds of 250 to
350 miles per hour and altitudes up to 35,000 feet. The
defense must be capable of acting effectively against such
attacks from any direction. Such a result will be obtained
by the uniform distribution of sufficient lights around the
objective. However, accidents of terrain, particularly the
presence of large water areas, may make such a distribution
difficult or even impossible. )

(3) The effective slant range of a searchlight is dependent
on conditions of visibility and may vary between wide limifs.
Under favorable conditions of visibility the slant range of
a light is 15,000 yards. This value of 15,000 yards should
be used for normal tactical planning, Under poor condi-
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tions of visibility the range will be less, and under very
excellent conditions of visibility more than 15,000 yards.
Tactical dispositions, therefore, must conform to the con-
ditions of visibility encountered.

(4) The searchlicht defense must be able to illuminate
the target in sufficient time to permit the gun batteries to
deliver fire against the target at the maximum effective range
of the guns, whenever the bombing run is of sufficient dura-
tion to permit such fire.

(5) The searchlight defense set up by less than one bat-
talion will normally consist of two concentric rings of lights.

b. Pick-up lights—The searchlights on the outer ring are
the pick-up lights. Each light is equipped with a detector
which will indicate the approach and course of aircraft a
few minutes prior to the arrival of the target at the effective
slant range. Pick-up lights should never be separated by
a greater distance than approximately 6,000 yards in order
to prevent a complete break in the ring if one light goes
out of action.

¢. Carry lights—The searchlights on the inner ring are
carry lights, A carry light should be able to illuminate
the target approximately 8§ seconds after it is illuminated
by the pick-up light.

d. Number of lights needed.—For satisfactory gun battery
operation, it is necessary to carry the target with at least
two lights. Different conditions of visibility and attacks
delivered at extremely high altitudes might in some situa-
tions dictate three or more beams carrying a single target.
The hostile target is carried by one pick-up light and one
carry light until either the target is destroyed, the target
crosses the center of the objective, or the target changes
course, turns away from the objective, and passes beyond
the extreme range of searchlights and guns.

B 21. LOCATION OF SEARCHLIGHTS FOR DEFENSE OF SMALL Op-
JECTIVE.—Figure 10 is g plan for the gun searchlight defense
of a small objective. The searchlights are placed in two
concentric rings about the objective with the radius of the
outer ring equal to 9,500 yards and the radius of the inner
ring 8,000 yards from the center of the objective. Ten
searchlight-detector sections are spaced equally on the outer
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ring. Ten searchlights are spaced equally on the inner ring
to cover the gaps between the lights on the outer ring. The
other detectors will normally be used in the inner ring to
reinforce the outer ring detectors along the most probable
routes of approach. The other four searchlights will be
placed near the objective to furnish illumination for auto-
matic weapons and to assist the ring searchlights in carry-
ing the target during periods of poor visibility.

[ ————)
(o] 5,000 10,000 Yards

Ficure 10—=Searchlight defense (less than one battalion) for gun
llumination only.

SecTIiON II
EMPLOYMENT OF SPREAD BEAM

B 22. Basic DocCTRINE CoOVERING EMPLOYMENT.—a. All AA
searchlights have means of spreading the beam from a nar-
row beam of 1%° to a maximum beam of 15°. The spreading
of the beam is accomplished by a modification of the lamp
head and control rod which permits the lamp head to be
displaced 4% inches to the rear of the normal focal point.

b. The spread beam will normally be employed in the
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illumination of low-flying targets for engagement by auto-
matic weapons. Additional uses are illumination for defense
against airborne troops; illumination of landing strips or
airdromes; illumination for defense against water-borne
attack and landings; and illumination of hostile low-flying
enemy aviation for interception by friendly fighter aircraft.

H 23. Tacrican. EMPLOYMENT.—¢. The employment of the
spread beam is governed by its capabilities and limitations.
It must be emphasized that the range of illumination de-
creases as the beam is spread. Therefore, in order that
maximum range may be obtained, the narrow beam should
be used except in those cases where the angular rate of
travel of the target is too high, and where close range targets
over a relatively large area must be illuminated.

b. Except in the initial pick-up, detectors will normally not
be used in the operation of the spread beam. The detector -
may track the target into the position at which the pick-up
light may go into action and where the target will be
illuminated with the beam spread slightly. The beam will

" then be widened as the plane approaches.

¢. When' the objective being defended is within an area
containing a normal searchlight defense, the disposition of
lights for spread-beam illumination must be coordinated with
the general plan of searchlight defense. This will permit
some lights to be placed so that they can be used either for
spread beam or normal illumination,

B 24, Low ALTITUDE ATTACK.—a. Employment of the spread
beam against this type of attack requires illumination of
medium bombers operating at low altitudes, and of low=-
flying strafing airplanes. Illumination of hostile fichter and
bombardment planes flying Iow in an attempt to escape radio
detection may be required. In all cases the object of illumi-
nation is to provide maximum time of illumination for auto-
matic weapons fire.

b. In the automatic weapons defense of a small objective,
searchlights used for spread beam illumination should be
placed from 850 to 1,250 yards outside the outer ring of auto-
matic weapons. This disposition will provide sufficient illumi-
nation to enable the automatic weapons to engage the hostile
targets at about 1,500 yards if the targets are illuminated at
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a distance of about 3,000 yards from the guns. Ordinarily,
a platoon of six lights will provide adequate illumination for
two or three times that number of automatic weapons, (See
fig. 11.)

Prcure 11—Spread beam searchlight defense against low altitude
attack,

B 25. Low ArLTITUDE FIGHTER INTERCEPTION.—a. Advantage
will be taken of every opportunity to assist fighter intercep-
tion by the use of the spread beam against low-flying enemy
aircraft. Each searchlight must pick up the target and carry
it over its position, passing it to the next light in the direc-
tion of which the enemy is flying. The initial pick-up should
be made at the maximum range and the beam should be
spread gradually to maintain illumination on the target as it
approaches the searchlight. The spread should be diminished
as the target flies away from the light. The searchlight
should continue illumination until another light relieves it
by engaging the target. The minimum angular height at
which a searchlight should engage an incoming target already
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illuminated is approximately 1,200 mils. Targets that will
pass between adjacent lights are illuminated at relatively
lower angular heights, depending on the altitude and the
angle of approach. This plan of target pick-up and illumi-
nation is specified so as to provide the longest period of illu-
mination and, at the same time, to insure against the beam
projecting below and to the rear of the incoming target. If
this is not done, the friendly fichter coming in for the attack
might be illuminated and visible to the rear gunner of the

enemy plane. (See fig. 12.)

b. The spread beam should be used to carry targets for
fighter interception at altitudes below 5.000 feet.

FIGURE 12.—Spréad beam searchlight assisting fighter interception.

B 26. Amr-LanDING TroOPS.—In spread beam defense against
this form of hostile attack, searchlights may be used around
landing fields or airdromes. In searchlight defense against
this type of attack, the beam should be spread to the maxi-
mum degree that provides adequate illumination. This will
enable the maximum fire power to be employgd.
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- B 27. ParacHUTE TROOPS.—When employing the spread beam
against an enemy aireraft from which parachute troops are
jumping, the illumination of these troops in descent becomes
the first priority mission for the nearest searchlights. The
beam should be spread to the maximum possible degree
which will clearly illuminate the men swinging in the air.
As these troops may jump from altitudes of from 250 to 500
feet at night, and require only 15 seconds or less to descend
to earth, a very short time is available for picking up the
parachute troops with the searchlight beam and firing upon
them with the automatic weapons, machine guns, and small
arms. (See fig. 13.)

FrcurE 13 —Spread beam searchlight defense against paraéhute
troops.

B 28. ILLUMINATION OF LANDING STRIPS—a. Searchlights may -

be used in two ways to illuminate landing strips or fields:
(1) The better plan incorporates the use of the searchlight
from a position 100 feet or more beyond the end of the run-
way over which planes will be coming in to land, and to one
side of the center of the runway. The searchlight s towed
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to the end of the landing strip down wind. The searchlight
beam will then be spread to the degree preferred by the pilots
(approximately 8° to 10°). (See fig. 14.)

(2) Another plan which may be employed for the illumi-
nation of landing strips is to place the searchlight 100 feet
beyond the down wind end and on one side of the strip, The
searchlight is set at zero elevation, and in normal in-focus
position for the narrow beam. The narrow pencil of light
stretching along the strip will provide the pilot with a valu-
able guide for his landing or take-off,

FIicUrRE 14.—Spread beam searchlight illumination on a
landing strip.

b. Direct communication should be available at the search-
light position, so that the light may be ordered into action
when a plane is approaching for a landing and out of action
when a plane is taxiing in the direction of the searchlight
Tor the turn-about and take-off.

B 29. Warer-BORNE ATTACK AND LANDING Parrizs—a. In re-
pelling water-borne or landing parties, the function of the
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spread beam searchlight is to sweep the surface of the water
to detect and illuminate vessels or landing attempts.

b. In meeting the attack of large numbers of landing
barges, the beam is spread to the degree which will provide
sufficient illumination of a maximum number of the hostile
vessels and yet afford maximum possible range.

c. When employed against these forms of attack, the
searchlights will be emplaced along the beach at distances
of 2,500 yards apart. The lights should be located as near
to the water as practicable so that defrimental reflections
from the water may be reduced to the minimum. Care must
be exercised that no defensive works and probable areas
of friendly operations are illuminated. (See fig: 15.)
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Ficure 15—Spread beam searchlight defense against water-borne
attack.

B 30. TorPEDO PLANES AND BoaTs.—¢. When the spread beam
searchlight is utilized for antiaircraft and harbor defense
missions, it will probably be placed in a semisheltered posi-

tion with camouflage near the shore line in as low a position -

above the surface of the water as possible. The spread
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beam may be used to great advantage against single or
multiple attacks by torpedo boats, or by torpedo-carrying
aircraft. In defense against such an attack, the narrowest
possible beam which will cover the ares of the target’s attack
must be used.

b. If the approach of the torpedo plane is detected by a
radio detector, directional data will be fed to the searchlight.
When the target is still several thousand yards out on the
incoming leg, the light will pick up the torpedo plane with
the narrow heam. As the plane goes into its very low alti-
tude torpedo run, the beam is spread to the necessary degree.

¢. In searchlight defense against motor torpedo boats,
it is highly desirable that the target be continuously illumi-
nated, for such a boat usually carries six to eight torpedoes,
and after launching its first torpedo may be expected to
return and renew the attack,

d. When the spread beam searchlight is put into action
against torpedo planes and boats, the utmost care must be
exercised to prevent the accidental illumination of friendly
vessels near the area of the attack. Ewven if the target is lost
as @ result, friendly naval vessels must not be illuminated.
A practical method by which this principle can be carried
out is to “jump” the friendly craft with the sweep of the
searchlight beam.

B 31. SpeciaL Tacricar EwprovMENT.—Occasionally the
spread beam may be used to form a glare barrage cover over
a relatively small area, such as an industrial plant or a rail-
way center. A limited number of spread beam searchlights
dispersed throughout the area, and elevated to positions
approximately vertical, will assist in screening from aerial
observation a ground installation which is not completely
blacked outf, or which may be readily recognized because
of an cutstanding geographical feature.
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CHAPTER 4
AAAIS AND AAA OPERATIONS ROOM
: Paragraphs
Swerton I Generalo oo oo i oo 32
. Communications . = . 0 ool i 33-38
III. AAA operations board. - - ————o-—_-—— 30-40

IV. Personnel and operations of AAA operations board. 4147
V. Personnel and operations of AAA operations room. 48-59

SecTiOoN I
GENERAL

B 32. GENERAL—a. The responsibility of furnishing antiair-
craft artillery with a continuous AAAIS is assigned to the
searchlight defense if present. Where no searchlight de-
fense exists, the other AAA units must organize and operate
an AAAIS (see FM 4-102 and 4-104).

b. The AAAIS consists of an organization for reporting all
incoming targets by personnel at detector-equipped search-
light, positions to an antiaircraft artillery operations room
where the target courses are plotted on an operations board
for the information of the intercept officer and AAA opera-
tions officer.

¢. A system of relief for normal alert conditions is estab-
lished among the detector positions, so that the area will be

covered throughout the 24 hours of the day, and no detector:

- will normally operate more than 12 hours in 24. Detectors
at front line searchlight positions are employed.

SecTIoN II
COMMUNICATIONS

B 33. GENERAL—a. The normal means of communication in
the searchlight defense is telephone. There are times when
such communication will be impossible, due either to dis-
ruption of the lines or to lack of time to establish a complete
telephone sytem. Radio is provided as a standby system for
use in such cases.

b. For purposes of rapid identification, batteries, platoons,
and searchlight sections are assigned code designations.
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Balferies are assigned code words which can be easily under-
stood, such as: Cat, Dog, Fox. Platoons within g battery
are designated by preceding the battery code word by the
platoon number. Thus 1 Cat or 2 Dog. Sections within th.e
platoon are designated by the platoon code designation fol-
lowed immediately by the section number. Thus 1 Cat 3. 2
Dog 5. The full code designation should be pronounced ’in
conversation. The abbreviated form such as1 C 2 for 1 Cat 3
may_be used on maps and overlays. For intraplatoon com-
munication it is necessary to use only the section number
or detector designation as shown in figure 186, ’

B 34. Rapto—The following radio equipment is furnished
per separate searchlight battalion:

SEh AT S e L D 1
coe R T
R U U s e 5
Seha L 10

a. SCR—177.—This radio is used for communication with
higher headquarters.

b. SCR-284.—These radios are used in two separate nets:
the battery command net which includes the ba,ttery comi
mand post and the two platoon headquarters, and the platoon
command net which includes the platoon command post and
each searchlight unit. In an emergency, both of these nets
are used for intelligence purposes. Thus intelligence from
the radars iIs transmitted through the platoon, battery, and
I‘aattalion nets to the AAA operations room. This relaying
is necessary due to the short range of the SCR-284. The
SCR~284 can also be used to bridge short gaps in the normal
telephone circuits.

¢, SCR-543.—These radios are used in the battalion com-
mand net, one set being with each battery and one set at
the_battalion headquarters. An additional set at the bat-
talion headquarters is used in the intelligence net for warn-
ing purposes to the elements of the battalion.

B 35. TELEPHONE NETS—A searchlight area telephone system
has three components: the platoon command net, the intel-
ligence net, and the data lines. These three nets are entirely
independent,. there being no direct telephonic connection
whatsoever. These lines may be commercial wires, army
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field wires, or a combination of both. The telephones used
by the platcons are usually standard field types.

B 36 Praroon CoMMmaND NeT.—The platoon command net
normally connects the six sections of a platoon with each
other and with the platoon command post. (See fig. 16.)
Normally there are ten telephones on this net—one at each
control station, one at each detector, and one at the platoon

DIAGRAM OF A TYPICAL PLATOON
COMMAND NET:

e TElLEPHGNE AT DETECTOR

O TELEPHONE AT CONTROL STATION.

E TELEPHONE AT COMMAND POS-T‘

FiGUuRE 16-—Diagram of a typical platoon command net.

command post. The phones at the control stations are
numbered to agree with the lights in their respective sections,
that is, 1 to 8, while the phones at the detectors are num-
bered to agree with the respective detector designations,
D1 to D3. The phone at the platoon command post is desig-
nated CP. Control point lights are normally included in
the platoon command net.
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B 37. INTELLIGENCE NET.-—The intelligence net connecfs the
searchlight plot observer in the AAA operations room with
the platoon command posts in the area. This net is used
principally to advise the platoons of the approach of enemy
aircraft. Like the platoon command net, it is an open net,
with all telephone operators wearing head and chest sets so

FPicure 17.—Intelligence net,

that ringing is unnecessary. In larger installations it may
be necessary to divide the intelligence net into several sec-
tions, each with its own searchlight plot observer, in order
to obtain satisfactory transmission of data. Normally no
more than six to ten platcons should be connected on one
intelligence net. The platoon phone on this net takes the
platoon code designation, such as 2 Fox, this designation being
used in calling or answering this phone. (See fig, 17.)
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B 38. Dara Lines—a, The data lines provide communication
between each detector in the outer row of searchlights and
the corresponding plotter at the AAA operations board., Over
this line, azimuth and range data from the detector are fur-
nished the plotter, who uses the data to plot on the board
the course of the target being tracked. Altitude data are
also furnished over this line for fransmission to the fighter

FIGU‘RE 18 —Data lines.

pilots in the air, and for the information of gun batteries.
At the detector end of the data line two telephones are pro-
vided, one for the azimuth reader and one for the range
reader. Therange reader also transmits altitude data. Both
of these readers, as well as the plotter, wear head and chest
sets during operation. (See fig. 18.)

b. As an emergency measure, two adjacent 268’s may be
tied into the same data line. However, this is definitely
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undesirable since it will result in throwing two SCR-268s
out of action so far as AAAIS is concerned whenever the one
data line goes ouf of action.

SecTIoN IIT
AAA OPERATIONS BOARD

B 39. GeneraL—The information on enemy targets needed
by AA personnel for the purpose of alerting their units and
furnishing them with the location and direction of attack
is displayed on an operations board known as the AAA opera-
tions board. The information consists of a visual display of
the position and course of enemy targets based on data

furnished by the detectors operating in the AAAIS system.

This information is also used for the operations of the fighter-
searchlight team. : 3

# 40. PHYSICAL CONSTRUCTION OF OPERATIONS BoARD.—a. The
operations board will normally consist of two or four sep-
arate segments which cover the entire searchlight area. The
operations board is divided into segments for convenience
in plotting and observation of data. The operations board
will be a flat surface on which china of charcoal pencil marks
can be made and removed, of sufficient dimensions to show
an outline of the searchlight area with a surrounding border
extending 45,000 yards beyond the edge of the searchlight
defense. A convenient operational scale for the board is:
1 inch equals 1,200 yards. The following items will be per-
manently shown on the board:

(1) A map of the searchlight area including the outline of
its perimeter, objective, important terrain features such as
large lakes, cities, and airdromes.

(2) All light positions with their code designations.

(3) All platoon, battery, and battalion boundaries.

(4) All principal and subcontrol points.

(5) Boundaries of searchlight intercept units,

(6) Location of all gun, automatic weapons, and barrage
balloon installations.

(7) Azimuth arcs for each detector operating in the AAAIS.

(8) Range arms pivoted at the center of each AAAIS
detector.

(9) Standard air defense grid.
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b. Single batlclion operations board.—An operations board
for a single battalion defense should be divided into two seg~
ments. In some cases a two-battalion searchlight defense
may use a two-segment board. An overlap of at least two
detector positions should be provided along the inner edge
of each segment of the board. One segment of the operations
board is shown in figure 19. The other segment of the board
is similar. The appropriate standard air defense grid for
the geographical location of the installation is drawn on the
operations board. (See fig. 20.) The surface of the board
should be about 2% feet above floor level. Figure 21 is an
enlargement of the area within the searchlight defense. It
will be noted that the standard symbols for searchlights are
not used on this map, as symbols on the map must be readily
visible to the operations officers and the intercept officer.
Azimuth circles are constructed to any convenient radius
such as those shown in figure 22. Where azimuth circles are
close together over a portion of their arc the radii may be
changed to avoid confusion. Adjacent azimuth circles
should be painted different colors for clarity. The azimuth
circles are graduated in units of 10 mils with each 100-mil
point indicated by its number in hundreds of mils. The
‘range arm is constructed of a transparent material, such as
plexiglass approximately ¥ inch thick, and shaped as shown
in the figure. One edge of the range arm is graduated in
units of 500 yards with each thousand-yard point indicated
by ils number in thousands of yards. A color strip should
be drawn down the center of each range arm to agree with
the color of its respective azimuth circle. (See fig. 22.)

c. Operations board for units less than battalion.—When
less than a battalion is disposed for gun illumination, the
operations board may consist of a single circular board.

d. Larger operations boards—A larger operations board is

required when the searchlight defense consists of several bat- .

talions. The board consists of four segments. Figure 23
shows one segment of such a board. :
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FIGurE 19.—One segment of a two-segment board.
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FIcURE 20.—Air defense grid.
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FIGURE 23.—One segment of a four-segment board.

SEcTION IV

PERSONNEL AND OPERATIONS OF AAA OCPERATIONS
BOARD

B 41. GenerAL—The personnel who furnish the basic data
for the operation of the AAATS are located at the detectors on
the perimeter of the searchlight area. The remainder of the
personnel of the AAAIS are located at the AAA operations
room., The detector section is responsible for reporting to
the AAA operations room the number of planes in the attack
and the identification of any planes that are picked up. This
section describes the duties of the personnel of the AAATS.

41
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B 42. Azmvure DaTa READER.—The azimuth data reader is a
member of the detector section, and is stationed at the
detector in a position from which he can read the azimuth
scale of the detector. His duties are to read and transmit
over the data line azimuth data on targets being tracked by
the detector, and to repeat over the data line all information
concerning number and identification (such as IFF) of targets
as announced by the oscilloscope operators. He transmits
over the data line announcements such as “Contact,” “On
target,” “Off target,” “Change target,” “Target illuminated,”
and “Intersection.” Another duty is to repeat to the detector
commander the information “Cease giving data” when so
announced by the plotter at the direction of the searchlight
plot observer.

B 43, RaNGE DATA READER.—The range data reader is a mem-
ber of the detector section and is stationed at the detector
in a position from which he can read the range counter and
altitude dial. It is necessary to improvise mirrors and a
seat to enable the range data reader to secure these data.
His duties are to read and transmit over the data line
range and altitude data on targets being tracked.

B 44. Prorter—A plotter is stationed at the outer edge of the
AAA operations board for each detector. His duty is to
plot on the AAA operations board the azimuth and range
data received over the data line. He also marks the alti-
tude on the AAA operations board when received. He Te-

peats aloud all information received over the data line .

except azimuth and range. When so directed by the search-
light plot cbserver, he transmits “Cease giving data” over
the data line. :

B 45. SEarcHLIGHT ProT OBSERVER.—The searchlight plot ob-

server is stationed on the floor overlooking the AAA opera- -

tions board. His duty is to give intelligence on incoming tar-
gets direct to the interested searchlight platoon command
posts. He supervises the operation of all plotters. When
“more than one detector is tracking the same target, he selects
the one to continue to furnish data and orders the other plot-
ters to transmit “Cease giving data’ over their data lines.
46. RaID ORDERLY.—¢. The raid orderly is stationed on the
floor close to or behind the searchlight plot observer. He
42
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is responsible for providing the searchlight plot observer
with correct display equipment. He prepares display stands,
and assigns a number on each new raid. This number is
ordinarily taken from the number of the same raid shown on
the fighter control area operations board, and is indicated

. by a number on a blue rectangle. In the case of a raid which

does not appear on the fishter control area operations board,
the raid orderly assigns to the raid a number of the AAA
operasions room series, which number will be shown on a
white rectangle. He also selects a yellow rectangle showing
the number of aircraft in the raid and a red rectangle show-
ing the altitude. The information on number of planes and
altitude is taken from the fighter control area operations
board until similar information is obtained from the AAAIS,
at which time the AAATS data will be used. The raid orderly
hands the properly prepared stand to the searchlight plot
observer who places it on the AAA operations board behind
the posit_ion of the detector plotting the course. The stand
is placed in such a position that it is always visible to the
intercept officer. The raid orderly makes changes in the
information shown on the display stand and removes the
display stand when directed by the searchlight plot observer.

b. Display stands—The display stand consists of an in-
clined wooden block which will receive three colored plastic
rectangles. In the top space a blue or white rectangle show-
ing the rald number is displayed. In the second space a
yellow rectangle showing number of aircraft is displayed.
In the lower space, a red rectangle showing the altitude of
the raid. is displayed. On the altitude rectangle, one side is
marked with altitude in hundreds of yards as it comes from
the detector, while the other side is marked with the cor-
responding altitude in thousands of feef as it is shown on the
display stands. (See fig. 24.)

& 47. OrErRATION OF AAAIS SYSTEM.—¢. The detector units
on the perimeter of the searchlight area search through
their normal searching sectors for a target. In order to cut
down mutual interference between mounts and provide for
relief during the 24-hour day, it is desirable to operate alter-
nate mounts during the searching phase. When early warn-
ing from the Aircraft Warning Service has alerted the de-
fense, those detectors not in action will start generators and
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will be prepared for operation, but transmitter switches will
remain open. Upon pick-up by a searching detector, the
searchlight plot observer in the AAA operations room gives
appropriate warning and intelligence to the commanders of
all threatened searchlight platoons. The platoon com-~
manders thereupon order all detectors to search and all
transmitter switches closed.

RAID NUMBER

BLUE (OR WHITE)} NUMBER OF A/C-YELLOW

i
7

7,

ALTITUDE=RED

“

\JM/////

RN
FIGUurE 24 —Display stand,

b. When one of the oscilloscope operators picks up a tar-
get and announces “Contact,” the azimuth reader immedi-
ately repeats “Contact” over the data line to alert the plotter.
When the detector commander calls “On target,” the azimuth
reader reports “On target” to inform the plotter that accur-
ate data in azimuth and range are available, and also reports
any information announced by the oscilloscope operators
concerning number of planes being tracked and IFF indica-
tions. Altitude data may not be accurate at the beginning of
the plot, since the detector commander announces “On ta.r'-
get” as soon as azimuth and range are correct, without wait-

ing for accurate altitude data. The azimuth data reader,
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having informed the plotter that accurate azimuth and range
data can be furnished, commands: TAKE. At the command
TAKE, the azimuth reader reports over the data line, fto the
nearest 10 mils, the azimuth indicated by the azimuth scale;
the range reader then reports over the data line, to the near-
est hundred yards, the range indicated by the range counter.
The range data should be read immediately after the azimuth
data have been transmitted. Upon hearing the azimuth of
the plot, the plotter positions his plotting arm at that azi-
muth. Upon hearing the range, he makes a mark with a
charcoal pencil on the plotting surface opposite the proper
range mark on the range arm. Two or three seconds after the
range reader has finished transmitting the initial range and
altitude, the azimuth reader again gives the command TARE
and immediately reads and transmits the next azimuth.
When the azimuth has been transmitted over the data line,
the range reader reads and transmits the range. This proc-
ess is repeated continuously until the target has been illumi-
nated, lost, or the searchlighi plot observer directs “Cease
giving data.”

¢. When a target which is being tracked by a detector is
illuminated, the chief controller announces “Target illumi-
nated,” and this announcement is transmitted over the pla-
toon command net by the telephone operator, and repeated
to the detector commander by the detector phone operator.
The detector commander calls “Target illuminated” so that
it can be heard by the detector crew, and the azimuth reader
immediately repeats this information over the data line.

- “Target illuminated” is announced by the first two lights

making the illumination.

d. As soon as any other light forms an intersection on hig
beam, the detector commanders of the first two detectors
whose lights are forming the intersection announce “Inter-
section,” which is repeated over the data line by the azimuth
reader to the operations reom. If the detector commander:
then orders CHANGE TARGET, the azimuth reader also repeats
this command for the information of the plotter.

e. If the detector loses the target while a plot is being
made, the azimuth reader repeats “Off target” over the data
line as soon as it is announced by the detector commander
and no more data are transmitted to the operations room.
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f. Data are supplied over the data line in the following
order: azimuth, range, altitude. Altitude data are furnished
with the first three or four readings after the altitude dota
have become accurate, and with every fourth or fifth reading
thereafter. rigular elevation, and therefore altitude, is
inaccurate below angular elevations of 150 to 250 mils above
the angle of mask. When the angular elevation rises above
this minimum angle, the altitude data can be considered ac-
curate, and should then be read. If the angular-elevation is
lower at the beginning of a plot, the range reader should
follow his first range reading with the announcement “alti-
tude unknown,” and shculd repeat this announcement every
fourth or fifth reading until the altitude data become ac-
curate, at which time he will begin to furnish altitude data
to the plotter as ouftlined above. Altitude data are always
preceded by the word “altitude,” but azimuth and range
data are given directly, without using the words “azimuth”
or “range.” Altitude is read in yards to the nearest hundred
yards. In reading data, each digit is pronounced separately.
For example, if, at the command TAKE, the azimuth were
3,617 mils, the range 42,740 yards, and fthe altitude 4,820
yards, the data would be read as follows:

“Three-six—two; four—two—seven; altitude four—eight.”
Numerals will be announced as prescribed in FM
24-5.

¢g. An example of the complete {ransmission of data that
might be heard by a person tapped in on a data line during
a typical plot is as follows:

Azimuth reader: “Contact.”

Azimuth reader: “On target; one plane.”

Azimuth reader: “Take.”

Azimuth reader: “Four—zero—eight.”

Range reader: “Three-five-one; altitude unknown.”
Azimuth reader: “Take, four—one-zero.”

Range reader: “Three-three-seven.”

Azimuth reader: “Take, four-one-two.”

Range reader: “Three-two-five.”

Azimuth reader: “Take, four-one-four.”

Range reader: “Three-one-one.”

Azimuth reader: “Take, four-one-seven.”

Range reader: “Two-nine-eight; altitude unknown.”
Azimuth reader: “Take, four—two—one.”
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Range reader: “Two-eight—two.”
Azimuth reader: “Take, four—two-four.?
Range reader: “Two—seven—zero.”
Azimuth reader: “Take, four-two—eight.”
Range reader: “Two-five—eight; altitude five—one.”
Azimuth reader: “Take, four—two—seven.”
Range reader: “Two—four—six; altitude five—one.”
Azimuth reader: “Take, four-three—six.”
Range reader: “Two-three-five; altitude five-one.”
Azimuth reader: “Take, four-four-one.”
Range reader: “Two—two—five.”
£ * £ *® * Ed 8
Azimuth reader: “Target illuminated.”
Azimuth reader: “Intersection.”
Azimuth reader: “Changing target.,” :

h. The plotter in AAA operations room, upon hearing the
azimuth after hearing “Take,” swings his range arm until
the index of it is at the proper azimuth, Opposite the proper
range, he marks a circle about !5 inch in diameter on the
operations board, using a china or charcoal pencil. This
plotting process is repeated until the target has been illumi-
nated or lost.

i. Searchlight plot observer—-When an initial contact is
made and a plot begins, the searchlight plot observer, over
the intellizence net, at once calls the platoons concerned
and notifies them that a target is approaching them from a
certain general direction, as “West” or “South-south-east.”
As soon as several plots are made and the course of the target
is established, the plot observer steps to one side or the other,
if necessary, in order to spot its line of approach quickly by
eve, and gives its course by a line determined by the two
searchlight positions most nearly in line therewith, as;

“One Jay—Two Jay—Two Fox:
“Target approaching you on line—One Jay Three—
To Fox One.” g

4. The function of the AAAIS—to provide close-in and
relatively precise intelligence concerning the approach of
enemy aircraft which is necessary for effective employment
of friendly fighters and AAA weapons—is completed when g
plot of the target’s course is displayed on the operations
board. The dissemination of this intelligence is a function
of the organizations requiring it.
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SecTION V
PERSONNEL AND OPERATIONS OF AAA OPERATIONS
ROOM

H 43. GeEnEraL.—In the combined defense wherein the
searchlight area set up in a fighter control area for figshter
cooperation includes within its boundaries gun defended
areas, the AAA operations room is, by its nature, suited to
all the requirements of fighter-searchlight team control and
to those of the antiaircraft artillery elements of the defense
for intelligence and control. For this reason the AAA
operations room is located whenever possible in the fighter
control area operations room. The AAA operations room of
such a fighter control area operations room is shown in
figure 25. ;

B 49, InTERCEPT OFFICER.—a. The intercept officer is an air
force officer stationed on the balcony overlooking the AAA
operations board and fighter control area operations board.
While centrolling fighters during fighter-searchlight team
operations at night, he takes a station on the floor overlook-
ing the AAA operations board. His principal duty is to
control the movements of fighter airplanes from the principal
control points to the proper subcontrol points by means of
VHE (very high frequency radio used for air-ground com-
munication) and to dispatch the fighters from the subcontrol
point to an interception after the searchlights have reported
an intersection. During heavy raids more than one inter-
cept officer may be necessary. The intercept officer has a
telephone line direct to the area controller. He also has a
hand microphone and receiver for communications with
fighter pilots by means of VHF.

b. In the daytime, with the AAATS operating, targets may
be picked up by the AAAIS hefore interception has been ac-
complished. The intercept officer can obtain the altitude of
these targets from the raid stand on the AAA operations
bhoard and can adjust the altitudes of his fighters accordingly.

50. AAA OperaTIONS OFFICER—The AAA operations officer
is the representative of the commander of all the AAA units
operating in the fighter control area, and supervises all AA
operations in the AAA operations room, He keeps the wing

48
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AAA liaison officer informed of the status of all AAA in the
area. He maintains liaison with AAA operations officers in
adjacent areas. He also transmits to the wing filter officer
intelligence on enemy targets initially picked up by the
AAAIS. His station is on the balcony overlooking the fighter
control area operations board and AAA operations board.

Aircraft

Stotus Board )

AAA Situation Bd~

! 120 120 rlz(b‘_ELATFORM [

Cverlap” between
Plotting Boards

LEDGE e—

R ) O 6
BNl 2 ~

&_ :
PLATFORM

PERSONNEL: ;
Intercept officer 1  Searchlight plot observers 7
AAA operations officer 2  Raid orderlies 8
Gun operations officer 3 Gun plot observers 9
AAA communication officer 4 Wing AAAIS tellers 10
Searchlight cperations officer 5 D/F plotter 11
Ballocn barrage liaison officer 6

Situation board plotters 12
FIGURE 25.—AAA operations room. 2

He has direct communication with the wing AAA liaison of-
ficer, the wing filter officer, the area controller, and the AAA
operations officers in adiacent areas.

B 51. AAA CoMmMUNICATION OFFICER—The communication
officers of the various AAA groups and AAA battalions in the
area will normally be rotated as the AAA communication
officer, acting as the representative of the communication
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officer of the responsible AA commander. His station is in
the AAA operations room at a position where he can monitor
all communication lines. His duties are to monitor all com-
munication lines, to check telephone procedure and to super-

vise trouble shooting when necessary. He is responsible for

the conduct of the prescribed communication checks and for
the maintenance of records on communication checks,

B 52. Gun OpErATIONS OFFICER—The gun operations officer

is normally stationed on the balcony. However, with a large,

all around defense and a split operations board, he should
have a secondary station in the center of the floor. His
principal duty is to transmit the grid coordinates of ap-
proaching targets to the gun and automatic weapons bat-
teries concerned. He may detail this duty to the gun plot
observer. He also transmits orders governing restriction
and release of fire when ordered by the AAA operations officer.
He receives tactical reports from the gun and automatic
weapons units. He has direct lines to all gun and automatic
weapons batteries. These lines are tapped and extended
into the gun and automatic weapons battalion and group
headquarters for their information. :

B 53. Guxny Pror OBSERVER—The gun plot observer is an
assistant to the gun operations officer and is stationed on the
floor near the AAA cperations board. His duty is to transmit
grid coordinates of raids to the appropriate gun and auto-
matic weapons batteries. His felephone is tapped and ex-
_tended to those lines of the gun operations officer which go
to the gun and automatic weapons batteries.

B 54, SearcHLIGHT OPERATIONS OFFICER.—The searchlight op-
erations officer is stationed on the balcony overlooking the
AAA operations hoard, and is the representative of the com-
mander of the searchlight defenses. He is responsible for
the efficient operations of the AAAIS system. He carries out
the orders of the searchlight defense commander concerning
the number of AAAIS detectors in operation at any one time.
He transmits orders to the appropriate platoon command
post regarding general restriction or release of searchlight
action as ordered by the AAA operations officer. He keeps the
AAA operations officer informed of the status of the search=
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lights and detectors in the searchlight area. He has direct
communication with each platoon command post, with the
searchlight plot observers on the floor, and with the search-
light operations officers of adjacent searchlight areas.

H 55. BARRAGE Barroon Liarson OFFICER—The barrage bal-
loon liaison officer is stationed on the baleony. He transmits
to the barrage control room orders of the AAA operations
officer concerning the balloon barrage. He keeps the AAA
operations officer informed of the status at all times of the
balloon barrage. He has direct communication with the
barrage control room,

B 56. Wine AAATS TELLER—One wing AAAIS teller, 3 mem-
ber of the air defense wing, is stationed at each segment of
the AAA operations board. His duties are to transmit grid
coordinates of raids to the wing filter room using the air
defense grid which is superimposed on the AAA operations
board, and to situation board plotters of adjacent searchlight
areas. He has direct connection to the wing filter room and
to adjacent area AAA situation boards over the same line,

B 57. D/F Prorter—The D/F (direction finding) plotter, a
member of the air defense wing, is stationed on the floor
near the AAA operations board. His duty is to plot, when
necessary, the position of friendly aircraft on the AAA opera-
tions board. He has communication with the D/F plotting
room,

B 58. SrruaTion Boarp ProrTers.—Situation board plotters
are stationed at the AAA situation hoard.

a. A situation board plotter has communication with the
wing AAAIS teller of each adjacent searchlight area which
line is multiplied to the wing filter board. His duty is to plot
on the AAA situation board information of hostile raids fur-
nished by AAAIS in adjacent areas.

b. In those cases where the AAA operations room is in a
separate room rather than in the fighter control area opera-
tions room, two additional situation board plotters are
required. One of these plotters has communication with
the wing filter room land teller and the other with the wing
filter room seq, teller (when both tellers are used in the wing
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filter room). Their duties are to plot on the AAA situation
board all plots told to them from the wing filter room.

H 59. OpERATIONS OF AAA OPERATIONS RooM.—da. As Soon as
the first few plots of an ehemy raid appear on the AAA
‘operations board, the gun plot observer alerts the gun and
automatic weapons batteries which seem likely to be af-
fected by the raid. He gives them the actual position of
the enemy target in grid coordinates, using the air defense
grid which is superimposed on the AAA operations board.
The gun operations officer supervises this action and may
give specific orders to the gun plot observer concerning which
gun and automatic weapons batteries should receive this
information.

b. At the same time, the wing AAAIS teller, also using
the air defense grid, transmits the coordinates of the raid to
the wing filter room, so that it may be checked with the
plots already on the filter board, to determine whether or not
the raid has already been picked up and reported by the AWS.

¢. The raid orderly checks the coordinates of the new
raid against the coordinates of the raids appearing on the
fichter control area operations board. It is usually found
that this raid already appears on the area operations board,
having already been reported by AWS. If this is the case,
the raid orderly assigns to the raid the same number which
was assigned to that same raid on the area operations board.

He puts the proper raid number on the raid stand, and .

hands the stand to the searchlight plot observer, who places
it on the AAA operations board at a position near the de-
tector which is reporting the data., When information is
received from the detector and announced by the plotter
concerning the number of planes and the altitude, the ap-
propriate placard displaying these data is selected by the
raid orderly and handed to the searchlisht plot observer
for display on the raid stand.

d. Meanwhile, the searchlight plot observer contacts the
searchlight platoon command posts of the platoons in line
with the apparent direction of the raid. As the plot of the
enemy raid progresses inward on the AAA operations board,
the gun plot observer continues to transmit the grid co-
prdinates to the gun batteries unless otherwise ordered by
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the gun operations officer. In transmitting the coordinates
to the gun batteries, he specifies the raid number, which he
obtains from the placard in the raid stand.

e. In the event that the raid is a new one which does
not appear on the area operations board, the wing AAAIS
teller continues to transmit the grid coordinates of the
raid to the wing filter room until ordered otherwise. The
intercept officer, observing the plots on the AAA operations
board, determines the subcontrol point nearest in line with
the direction of the enemy raid. Using VHF, he dispatches
the fighter from the principal control point to the appropriate
subcontrol point, using the standard phraseology called for
by Standing Operating Procedure. The pilot reports back
to the intercept officer after he has arrived at the designated
subcontrol point. The searchlicht plot observer, as soon
as he is able, informs the affected searchlight platoons of
the exact course of the enemy raid.

f. Meanwhile, the AAA situation board plotters in adjacent
areas have received the grid coordinates of the raid at
the same time they were received at the wing filter room,
since the teller’s line to the wing filter room is tapped and
extended to the plotter’s position at the AAA situation board
in adjacent areas. The raid is plotted on these AAA situ-
ation boards. The gun operations officer, during this period,
transmits to the gun batteries any necessary orders con-
cerning their action. The AAA operations officer gives to
the barrage balloon liaison officer any orders concerning s
change in status of the balloon barrage which might be
dictated by the raid. The barrage balloon liaison officer, in
turn, transmits these orders to the barrage conftrol room.

¢. When the target has reached the searchlight area and
an intersection of two or more searchlight beams is formed
on the target, this fact is reported to the plotter at the AAA
operations board, who calls aloud, “Intersection.” The in-
tercept officer, upon hearing this information immediately
dispatches the fighter from the subcontrol point to make the
interception. In order to insure that the intercept officer
does not miss the announcement “Intersection,” the search-
light plot observer crosses his arms above his head as a sig-
nal, as soon as the announcement is made by the plotter.
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; CHAPTER 5
TACTICAL CONTROL OF SEARCHLIGHTS
' Paragraphs
SEcTron I, General . . oo olSeseoelotnio 60-62
II. Tactical operations. — o - i ccmmamocmc oo 63-68
SECTION I
GENERAL

H 60. GENERAL.—¢t. This chapter deals with the phases of
searchlight operation which directly affect the illumination
of targets. It covers technique and methods of operation es-
sential to the one basic requirement—the illumination of
targets, regardless of the use to which the illumination is
to be put. 3 :

b. In addition, certain simple, special features of illumina-
tion required for fighter cooperation are stressed. Iliumina,-_
tion produced in accord with the principles contained herein
is equally suitable, however, for the needs of guns or of
fighter aircraft.

B 61. ConTrROL.—Control by all higher echelons is limited to
that of the broader decisions as to “Conditions of Readiness

for Acton” or of gsneral restriction or release. That is,

detectors and lights are ordered either to remain out of
action beginning at a certain time, or, at a certain time,
are released to take such action as the situation may require.

The normal condition for searchlights, in the absence of .

reasons to the contrary, will always be that of being released
unless and until specifically restricted. The reverse policy,
that of normal restriction unless and until specifically re-
leased, could easily prove disastrous by nothing more than a

communications failure, whether by sabotage or accident.
Beyond the above, communication between the searchlight

platoons and higher commanders consists primarily of the
downward flow of intelligence. The highest tactical com-
mander who is capable of exercising effective control, and
who is close enough to a given place of action to know to any
material degree what action is required, is the lieutenant
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commanding the platoon, HEven he, however, cannot possibly
make all the tactical decisions required in the case of a
multiple plane attack over his platoon, even if he could be
informed rapidly enough of the situation existing at each of
his light sections to enable him to make correct decisions
in the time available. There are occasions when choices
must be made which the platoon commander is in the best
position to make, and to give orders accordingly, However,
a light or detector commander who has to be given many
orders is not properly trained or not qualified. Tactical con-
trol during action by individual detector and light command-
ers, previously thoroughly trained and indoctrinated, is the
only control adequate to handle the problem. This requires
that the light and detector commanders have the qualifica-
tions of intelligence, decision, and good judgment, and that
they be given thorough training and indoctrination in the
principles of tactical control.

B 62. Ligar CoMMANDER—a. The most important job from
a tactical point of view in a searchlight section is that of the
light commander since he is required to make the important
tactical decisions. The light commander must be free from
all duties which interfere with his tactical control of lights.

b. The light commander’s post should be in the vicinity of
the control station, and about 10 or 15 feet from it, where he
will not be distracted by the operation of the control station

~ itself. He must watch the skies for signs of action, so that

he can keep himself constantly aware of the general situa-
tion. He must never make the mistake of confining his
attention to his own searchlight beam when it is in action,
but rather should be sizing up the situation in general,
including frequently scanning the sky behind him, so as to
prepare himself in advance for the next action which will
be necessary. He will receive from the telephone operator
at the control station information on targets which are con-
tacted and tracked by his own detector, and also general
information concerning the operation of all the other sec-
tions in his platoon. The platoon command post will relay
to him, also through the control station telephone operator,
information on approaching targets which are being plotted
on the AAA operations board but which have not yet been
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illuminated, All orders, instructions, and information trans-
mitted over the platoon command net will be preceded by
the number of the originating telephone.

¢. The searchlight should be put in or out of action only
on direct orders from the light commander. He gives the
command 1x5 or our and the chief controller relays the com-
mands to the lamp operator by means of the buzzer system
connected between the control station and the searchlight.
Even when the telephone operator at the control station
receives the command IN or our from the platoon CP and
repeats it aloud for the benefit of the licht commander, the
chief controller still must wait for the light commander to
give the order himself before he (the chief controller) signals
the lamp operator. The same principles apply to the com-
mand CHANGE TARGET. Likewise, when the detector has been
tracking a target, and the control station telephone operator
receives the announcement “Range” and repeats it aloud,
the light must not be put in action until the light commander
himself gives the order.

d. When the command CHANGE TARGET is given, the chief
controller may not know to which of several possible targets
he should swing the searchlicht beam. Since he is already
following one target through his binoculars, his field of
view will be so small that in general he will not know that
there are other targets in the vicinity until he hears the
command. In order that the command CHANGE TARGETS may
be executed with a minimum of delay, and that the search-
licht beam be traversed to the proper target selected by
the light commander, the latter, upon giving the command
CHANGE TARGET, should immediately run over to the chief
controller and actually point out to him the target selected,
so that there can be no mistake or delay. In the event that
the new target has not yet been illuminated by any search-
light beams, but is being tracked by the detector and is
within searchlight range, the light commander should fol-
low the cHANGE TARGET command with the announcement “On
data,” to inform the controllers that they should go back
on detector data by zeroing the azimuth and ‘elevation
needles. R

e. The licht commander should know the direction of all
adjacent searchlights, as this information is sometimes very
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impo)_:tant in making tactical decisions, In order to locate
definitely these adjacent lights, he should set stakes out

» around the position he occupies during action, to indicate

their direction. These stakes should be marked with the
appropriate light designations which he can see with the
aid of a flashlight; cat’s eye reflectors with the designations
painted on them make excellent markers, which can easily
be_ fastened to the stakes.

J. The light commander should see that the chief con-
troller watches the sky through the binoculars when the
fietector is on the target even before the searchlight goes
into action. Since the binoculars, by means of the data
tljansmission system and zero readers, will be trained in the
direction of the target being tracked, the chief controller
occasionally may be able to pick up a target by spotting
its exhaust or by seeing it blot out stars or seeing it in a
moonlit sky. If the chief controller should happen to pick
up & target in this manner before the light is put in action
he should immediately take over the controls and continue;
to track the target; he should not, however, give the signal
to put the light in action unless the light commander so
orders.

g. The light commander is responsible for informing the

~ blatoon command post of any available information on the

recogn?tion of aircraft. He receives his information from
the chief controller who, due to his use of binoculars, has
the best view of illuminated airplanes of anyone in the
section .

SEcTIiON II
TACTICAL OPERATIONS

8 63. ImrrraL Prck-Up—a. (1) The initial pick-up is made
by those lights in the first or second row which have detectors
'_When initial illumination has been effected, the nearest light:,
in the first or second row will complete the intersection
(,2) '_I‘he range at which a searchlight should go ir.1to
action in an attempt for an initial pick-up should not exceed
15,000 yards. When the range of the incoming target has
d‘ropped below /15,000 yards, and the angle of elevation has
risen to the minimum angle at which the altitude data
become accurate, the detector commander announces‘
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“Range,” the detector telephone operator repeats it over
the platoon command net, and the control station tele-
phone operator repeats “Range” to the light commander.
The minimum angle of elevation at which altitude data
become accurate varies with different detectors, but will be
between 150 and 250 mils if the normal front of the detector
is over level ground or the ocean. If a terrain or other type
mask exists in the normal front, then the minimum angle
of elevation at which altitude data become accurate will
be 150 to 250 mils above the angle of mask. The minimum
anele can be determined for each radio locator by tracking
an outgoing illuminated target with the detector and deter-
mining the angle of elevation at which the elevation needle
of the zero reader on the searchlight begins to mafterially
deviate from zero. '

(3) The light commander, if he is satisfied that his con-
trollers have their needles at zero and that the chief con-
troller is ready for action, should then immediately order IN.
The chief controller notifies the lamp operator by the buzzer:
signal system and the lamp operator puts the light into
action. The controllers continue to keep the azimuth and
elevation needles at zero; there should be no searching by the
controllers in a detector-searchlight section.

(4) When the light goes into action, the detector com-
mander should then watch for the formation of an inter-
section by another light, and as soon as he sees that one
has been formed he calls “Intersection.” “Intersection” is
announced whether or not the target is actually illuminated;
the two lights may still be searching for the target, or
they may be illuminating a target which cannot be seen from
the ground due to poor visibility. The azimuth data reader
repeats the announcement “Intersection” over the data line,
and it is called aloud in the AAA operations room by the
plotter. The same announcement “Intersection” is made to
the AAA operations room by the section completing the
intersection, - S

(5) When the chief controller can see the illuminated
target he announces “Target illuminated,” and this an-
nouncement is repeated by the telephone operator over the
platoon command net. The detector telephone operator then
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Iﬁ};eaiﬁsmiﬁzg i;he annogncemgnt “Target illuminated” and
tion over the zaaé;el?g:r I{I‘I'II};??(;L??}%Y trz_msmits e
bybthf first two sections making tgeﬁﬁéﬁrgtioﬁ o
pjclé-ulp ) t\rl’:;hslr; a% searchlight goes into action for an initial
e sec’ond € control]e?s of all adjacent lights in the first
e iro_;;'s. slhoulld intently watch the beam to see
el thes_l.umlnaf;lng a target. Due to angles of re-
times bze a,]olec‘ii::)lesfeef3 0;1 iﬁ;g? (;f Zdjacent R e
1 : which has just been pic
;;1 31?16111&2?1;?0% the chief controller of the searchli;ahtkviiigﬁ
S ?'gv hthe target sees it. The chief controller of
e hislii !1: may spot the target more easily by scan-
w oculars up and down the other searchlight
Wiélzlzm?sdil afjargfet is observed, the chief controller should
fase Y, tn}llzforr_n thfa light commander, who should’
s 1;;.1. is light in action to form the intersection
L tai - is Town detect_or may be sending in data on.
. priwﬁ : he format.zon of an intersection should be
e aftg ox;;r the picking up of an additional target
e con;manz;i other beams go into action on the target the:
i er Of, tl_'le-forward light should then ch;mge
o A rigt, ‘zf it is ag _the broper. position, by going
S reack';ed thxs detector is tracking a target which has
e h{_e proper position,: the light commander
e L}:’e ,0 1_Hum1nate the first target until the new
b ?;0 \;\uthm 1?,0(}0 yards and reaches an angle of
i 19 250 mils above the angle of mask, or until
desirable to 5J;efeepl e:lfi: 32)? t?(f;rlights. e ry
: . e €ams on each illumin
fn:(z;i.gmstshould not be done at the expense of losing a 1?\3

Ing target. In summation, the priority for t

and second rows of lights is as follows: pE

ég)) go make initial pick-up. .

0 produce and maj i i
(e) To pick up succeed?::r;t?::;gaétts‘?m_beam e

( ) 1
d To ][lalllﬁa n 5113 DIESCIlbed meaXimum number of
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» oN SINGLE TARGET.—d. The

B 64, NumMBER OF BEAMS REQUIRE
wmination of a single target

number of beams required for ill

depends upon the following factors: )
(1) Illumination must be sufficient to enable the fighter

pilot to locate the target, proceed to the point of interception,

and press home the attack.
(2) The illumination should be provided in such & man-
ner that it in no way interferes with the fighter as he makes

his attack.
(3) Tllumination must be sufficient to render the target

visible to the chief controller in the searchlight section, so
that he can track the target visually.
b. (1) Sufficient illumination for the fighter pilot to locate
the target, proceed to the point of interception, and press
home the attack, can normally be met with two searchlight
beams. SN

(2) The fighter pilot does not have to see the target ibself
in order to locate it; if he can see the intersection, that will
be all he needs to direct him to the target. Ashe approaches
the intersection, the illuminated target will become visible to
him, and the illumination produced by two searchlight beams

. is sufficient to enable the fighter pilot to press home the
attack. :

(3) As more and more beams are directed at the target,
the apex of the cone of lights becomes coarser and coarser,
with a larger ball of light being built up around the farget,
as shown in figure 26. Also, the more beams there are on’
the target, the greater will be the possibility that one or more
of them are nob exactly alined with the binoculars, or that
one of the chief controllers will track a little off the target—
which tends further to increase the diameter of the ball of
light around the illuminated plane. This condition may
reach the point ab which the fighter pilot will have to fly into
the illuminated zone around the target in order to close to
effective range, which would have the adverse effects of not
only blinding the pilot, but also illuminating the fighter so
that it becomes an easy target for the rear gunner in the
enemy plane.

(4) Therefore, as far as
peams on a target, or possibly
that is desired.

the fighter pilot is concerned, two
three at high altitudes, are all
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¢. However, on & well cam
L ouflaged plane at i
sumcienzhﬁ?u ;15]30(; feet, tl}ree searchlights may notalziilé'?gz
e akmn to insure that the chief controllers
LR aq the target visually. Therefore, since th
S numbg:gfs only Itwo beams, as explain,ed abovee
given target will be t;eeal;;lz_lfﬁiif;snrequired . anx;
i number which wi
camouz;;’gzcéng;ger to track the target visually. w\;ﬁilit;m;:;zli
e Suﬁimeist atAls,OFJG feet altitude, four beams will
tions of poor Visibilify oxgehéflgzrzlziggies, N
el : 2 itional beam
et thfzﬂ:uﬁbany caS(_e, the important thing to rzriiirb]:i
Ll w?il gf lights used should be kept to the
noe insure adequate visibility to the chi
. chief
d. Based i
Nt gzcglfoabi)lve conmdgrations, the searchlight com
Lt ca., 1@57 presgqbes the maximum number }
sl e pU yec}lm th'e illumination of a single plane ;J
e Comn.lan ;ua y this authority is delegated to thn
T e;*s since atmospheric conditions may v re
i par s.of the searchlight area. The pre )
umber will normally be three or four bearjfsnbed

B 65. Gomwe INTO AcTION iti
e _ it —a. Initial pick-up— iti
po et b i e o oo ot
i ' : nd should act i '
Ou‘ters?;xzsdaﬁéunﬁsnate. only tllmse targets picl?jdc?gyb?ggs
e fhes;ld in. Th‘ls principle must be rigidly enia
e hegns which enables friendly fighters t.
i c lzghf‘, area unilluminated. The fight -
o S e e we el e
b : ed up and illumi
e msi?; léilit;easttempt.to pick up unilluminatefinﬁzzseei. ﬂIf
M :archhght area, they are certain to illums"-
e e.rs which are orbiting around the cont .
e . WO rows) should {
s poczgﬂ(;z;:;rutho_se targets which are approarzlzgf I;,?zw
b 3;', a _ﬁghter may be pursuing an illgu _6
Mg ege.t which .has passed through -the area i
it. Having reached its near vicinity 31;11;1
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Ses,
y be able tO Cotlblﬂue tG fOU.GW 1t aftel 11].1.1]!11113:{.)101'1 cease
ma

1d be permitted to do so. y A
angfhg‘lrlle oscilloscope operators should be taught

t t suddenly appears on their scopes a,t. cl?sg erigig
L ther target which has been tracked in 1rol he
e the second target is & friendly ﬁ_ghter whic
Ig.;it:;ie;?f;e;loﬁ far, and should not pe illuminated.

Large iltluminaied zonfj
around targed

Small illuminated zone
around target

W

—_—
RIGHT -
FIGURE 26 —Size of illuminated zone around target.
b. Carry—(1) Lig .
into action on an jlluminated targ
e 0 Hcr)l“élevt(;‘rl:get from their respective
data on & sSeco bt s
;eizi:\;lci‘gs they should not pass up the new_t%r%zt b
g:ts to t’he proper position in order to mainta !

C mbper b t g t. 3
S Ilbed. nu be Of eams 0n th.e firs targe Ille 11 Iltl

et ag soon as possible after
if any of these lights are
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commander should continue to illuminate and carry the
first target until he hears the telephone operator announce
“Range,” at which time he should immediately order caance
TARGET—ON DATA; upon receipt of this command, the eleva-
tion and azimuth controllers take over the DEC from the
chief controller, and swing the searchlight beam, without
putting it out of action, to the direction indicated by' the
radio detector data. (See fig. 27.)

(2) If one of the beams illuminating an enemy plane
changes farget in order to pick up a second incoming plane,
the next nearest light in the first or second row should go
into action, to replace the one which changed target, thereby
maintaining illumination. In other words, until the target
has passed into the third row of lights, the first two rows.
should endeavor to keep the prescribed number of beams

New forget  _ —— —— — ——— 0

S Light changing targed
g N while still in action

Freure 27 —Searchlight beam changing targét.

on the target at all times, but should not pass up new targets
in order to do so.

(3) The interior lights, beginning at the third row, are
strictly carry lights. These lights should never atiempt
initial pick-up. They have a single criterion for going into
action; that the approaching target be at a proper point in
relation to the position of the light, as explained in the fol-
lowing paragraph. The number of searchlicht beams already
illuminating the target should have no bearing whatsoever
on the time at which a carry lisht goes into action. When
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_an illuminated plane becomes a legitimate target for any
icular light, that light must go into action and commence

part
regardless of the number of beams already in

(its carry,

_action on it.
(4) The point at which an approaching plane becomes

a, legitimate target for a carry light is based upon the neces-
sity of illuminating targets in such a manner that the illumi-
nation produced does not interfere in any way with the
ability of the fighter pilot to make the interception and
press home the attack. A fighter pilot should have a large
unilluminated zone in the rear of the target, as shown in
figure 28, to enable him to close in for the attack without

¢
A 4

Large unilfuminated
zone ovailable for
attack by fighiers.

—
—

Enlarged view

of intersection. Approx. 1o scale

for an alfitude of
20,000 fest.
Froure 28 —Correct method of carrying target.

Beam No, 4 in action too soon, projecting behind and above
bomber, thereby reducing uniliuminated zone available for attack

by fighter.

being illuminated himself. This unilluminated zone in the
rear of the target should be as large as possible, so that the
movements of the friendly fighter will not be hampered.

(5) If s carry licht goes info action at low angles of
elevation on a target directly approaching it, or nearly so,
the light beam will strike the front of the approaching plane

64

EMPLOYMENT OF ANTIAIRCRAFT SEARCHLIGHTS AND AAATR 85
an j :
& dwiggljlec:}hgug beyongl the rear of the plane into the =
s gl}ter 1§ moving. (See flg. 29.) Feor tot?‘e
toward,acarr ?n gllumm?,ted blane is approaching ciiremﬁlnS
L theya rllgl t the hgh.t commander of that light shoulz
e gle of elt:ava.'tmn of the light reaches a.bbut 70°
e iht e orc_lers._hls 1_1ght into action. Then, when the
e fo] action,‘ it will strike the bottom of the plane
2 'win S jnélpfabove_ it, and thus will be in g position where
e theezee:': c\,ﬁflttl; ;:hee ﬁghterl pilot who may be maneuy-
nemy plane. If the approaching

Unilluminated zone
';;_tfl_ qma*rl to enable
tTicient attack

fighters. by

Enlorged view

of intersection. Approx. e
. o sca

for an_olfitude of
20,000 feet.

Fig — i
URE 29.—Searchlight going into action too soon

illumi i i

o onen:.it;;! of;aiiet is flying such a course that it will pass
g e other‘_of the carry licht which is waiting
e aog; I:;};; é;gth'{_ﬁ commeander may put his light
this case the light beam Wﬂlogeezt??lfiile Swer
one side of the plane and
rather than striking it fr
to the rear.

since in
> str g more or less against
pro,;;cmng out beyond the other

: om the front and proj -
: jectin

In this case, however, the light should nitogg
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n until the plane has reached a poiont wh{e}i'etthz
t a horizontal angle of 25" or 3 0

the nearest point of approach, as shown

put into actio
light beam will be &
line from the light to

in figure 30, ’
‘%.._- Approaching illuminated
target
B
~
~
e
£
S ;

= 25°1030°

B e
“Gourse of =l
plane \\\

Point of nearest a_pproﬁch
Garry light A"
i res the target
ht A is one of the four or five lights nearest to
Li ] .
thr)l thg latter reaches point B. e e

i o into action . acts
y (Z)d.{-ﬂ sgshgf %hihgg}fgb%r of beams already illuminating
regardle

Figure 30 —Carty light going into action.
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H 66. GoiNg OUT OF ACTION ——. Except for the special cases
concerning lights in the first two rows, as explained in para-
graph 65b, a searchlight, once it has gone into action and is
carrying a target, should continue to carry the target until
both of the following conditions exist simultaneously:

(1) There are more beams on the target than the mini-
mum number required. :

(2) The light in question is the farthest removed from the
target.

b. (1) If only one, but not both, of the above conditions
exists, then the light should continue to carry the target.
For example, if there are too many beams on a target, it is
the responsibility of the light commander whose light is
farthest from the target to go out of action first; the other
lights must continue to carry the target until each in turn
becomes the one carrying at the greatest distance. No light
should go out of action when there is a more distant light in
action on the same target. Referring to fizure 31, light No. 1
should go out of action since there are too many beams on
the farget, and it is the light which is farthest away.
Light No. 3, on the other hand, should continue to carry the
target, even though there are too many beams in action,
until light No. 1 goes out.

(2) At times, a situation may arise where two lights, such
as lights Nos. 1 and 10 in figure 32, are so located with Te-
spect to each other that it may be difficult for the light com-
manders to decide which of the two is the more distant
from the target. In this case, since both lights are carrying
at long range, it will usually be found that there are other
lights carrying the target at much closet range, such as lights
Nos. 4, 8, 7, and 9 in figure 32. If the lisht commanders of
lights Nos. 1 and 10 are doubtful as to whick of the two is the
more distant, but each can see that there is a sufficient num-~
ber of beams on the target, each of which is closer, such as
lizhts Nos. 4, 6,7, and 9, than the two carrying at long range,
then the light commanders of lights Nos. 1 and 10 should both
order their lights out of action without attempting to decide
who should go out first. It is in such cases that platoon
commanders, who may be in a more advantageous position
to see the situation, should exercise corrective control and
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order the lights out if the light commanders delay taking
the proper action.

(3) Tt is important that lights go out of action in order
from the rear, and accordingly, that an intermediate light
not go out until after those pehind it have gone out, in order

——= Direction of Flight

N B @ e . m ©®  (© )

Numbered dots represent searchlights.

a. Errors in tactics illustrated above.

(1) There are too many beams on the target.

(2) Light No. 1 should ‘not be in action, since there are too many
peams on the target and light No. 1 is the rearmost light.

(3) Light No. 2, which went out of action because there were too
many beams on the target. should not have gone out until light
No. 1, the rearmost Light, went out jirst. )

(4) Light No. 7, which did not go into action because there were
too many beams on the target, should have gone into action when
the target reached the proper point, regardless of the number of
beams on it. : 3

(5) Light Nos, 10 and 11 have gone into action entirely too soon.

b. Correct tactics illustrated above. ;

(1) Light No. 8 is properly continuing to carry the target while
waiting for light No. 1 to go out, even though there are too many
beams on the target. :

(2) Lights Nos. 4, 5, and 6 are properly carrying the tar_g‘et.

(3) Light No. 8 (assuming it has fust gone into action) has
started its carry at the proper time even though there are 00
many beams on the target. ; !

(4) Light No.9 is properly walting before going into action, until
the target gets a little closer.

Freurg 31— Tactical handling of searchlight beams—vertical
projection.

to obviate a sudden, inadvertent, extinguishing of {00 many
beams, thereby causing the losing of the target. Unless this
rule is followed it often happens in practice that the com-
manders of two or more intermediate lights decide to go out
of action at almost the psychological moment that the com-
manders of the rearmost lights also decide to go out of action.
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{heir course, should have priority over

they continue on
already a considerable distance away, and

targets which are
still moving out.
B 67. ILLUMINATION OF MULTIPLE PLANE ATTACKS—0. Once
the principles of tactical operation of searchlights, discussed
in the preceding paragraphs, are thoroughly understood, the
fllumination of targets during a multiple plane attack be-
comes merely a problem of the practical application of these
Tight and detector commanders should be thor-
inated with the principles of tactical oper-
ation, rather than taught a method of handling some spe-
cific form of attack. Due to the difficulty of maintaining
accurate time schedules, of flying precise courses for long
distances, and of maintaining given lateral or column spac-
ing, no two attacks will be exactly alike even if the two at-
tack plans are identical. Several seconds’ difference in time,
or a few hundred yards’ difference in course may change
the situation as it concerns any particular searchlicht. A
plane which is a proper target for some particular light
might not be a proper target if it approached several seconds
Jater or on another course several hundred yards away.
- Therefore, as mentioned above, the principles of tactical op-
eration must be learned, and applied to each situation as it

arises.
" p. The efficient illumina
_ plane attack involves the following three requi

(1) Decentralization of control.

(2) Proper selection of targets.

(3) Correct application of principles of tactical operation.

¢. Decentralization of control (see par. 61) is of absolute
necessity during a multiple plane attack. The principles of
tactical operation have been discussed previously, and their
application to multiple plane attacks is exactly the same as
for attacks by single planes. The question of proper selection
of targets is discussed in the following paragraph.

d. The selection of targets is primarily the responsibility
of the detector commander, but since he cannot maintain
constant supervision of the oscilloscope operators and at
the same time efficiently perform his tactical duties as de-
tector commander, the oscilloscope operators must be trained

principles.
oughly indoctr:

tion of targets during a multiple
rements:
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in the selection of t i
: arget 7 :
el EeLs In accordance with the following
(1) Targets in coly
umn.—When sev
column on t : eral targets a ;
o enougr}i Zhe Stam& flight path, they will usuallypi?;oa':h &
good cha part (20 seconds to a minute) so that th L
. nearél?ue to pick up all of them, one at a time. Th crelsa
s 1{s targe_t §hould be selected by the raﬁa erefore,
: cked until if is illuminated; then th ge operator,
se (ected, and so on. (See fig, 33.) : SR oot
9 : _ . 33,
o )S eg’;m:ts spaced laoterally—When several tarcet, i
e frl‘;a;z ted hlaterally approach, the one neargsts twhmh
leaving th. should be selected by the azimuth e
approachine o_t_her targets to adjacent detectors Ox';)[?mtor’
i faf :;multaneously on different flight pa,ti:ls Sargets
ered a lo OUgh. apart so that they could not be Dgced
foni ose formation, will show up as separate e kfonsm.d
Si ;Zﬁge and the azimuth oscilloscope screeensoeS "
muth oscill ¢ not all at exactly the same range. The g
B ;j t?lscope operator can determine whicil ta wods
S az?n:ﬁ?rze:nodf th;e 'll;mrmal front by traversil;lggetichlz
watching to se i ;
mosh res e which ech
5 (i;rllz;% :1:1013? the detector is facing closest totiafgnlavtt:eesnihe
nearest the center .ofUt?;: 11y, 1t will be found tha the ts«rgzi
short > Dormal front will b
extre:: fjfr;goen atr;ld, therefore, its echo will be t;e télr?eoaflteﬂ?t
: e oscilloscope sc i e
ato : - : Teens. The
- é‘eilrlgélslg f:éve directions to the range operatz?T;l th oper-
e Iine range in order fo aline the selected e:;lcrezftse
B e tOf the azimuth osecilloscope screen ;)fmth
el the left of the center line, the ranse ;=
When the se’léc;;;s tc;}the right, the range must be inffegézgt
echo has been cen ; :
thg? f?erators will track in the norm;?rrizdar?:?ethe e
argets stacked in altitude— -
stacked i it situde—(a) When s
o ;Ii é;l %lzklluudfz, one directly above the othzeﬁl o
bo s eIevaatio I? illgheit altitude should normally’bepsr;i‘gj; 1?:1
perator. The elevati : e
best positi ; elevation operator is i
5 II;(;'ES;I} fio make this selection. He can tell ci:‘;hls ;:‘1 the
S etivatmn by elevating the antenns &m;c = o
f G éieasiia'it torise. The echo which rises Ias?os;zni
its height at the highest angle of elevati 2
; ation

i
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will be the plane ab the highest altitude.
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cilloscope—if the echo 18

scope, he can judge Whether.th
crease or decrease the rg,nge ino
jar echo on the center line of the o0s
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on the left of the center line, the range must be decreased,
while if it is on the right of the center line the range must be
increased. Upon recognition of the approach of planes
stacked up in altitude, the elevation operator must first deter-
mine which of the several echoes he sees is from the plane at
the highest altitude; he then must call directions to the range
operator, so that the latter can aline that echo with the center
line of the elevation scope; finally, all three oscilloscope oper-
ators must track that target.

(b) Normally, the heavy bombers with the greatest bomb-
carrying capacity are flown at higher altitudes, to afford them
greater protection from antiaircraft fire; therefore, if targets
approach simultaneously at low, medium, and high altitudes,
the chances are that the highest altitude plane will be the
most profitable target. However, if the enemy adopts the
practice of flying his major bombardment extremely low, the
above-described tactics of selection should be modified
accordingly.

(4) Loose formations.—Planes attacking in locse forma-
tion, separated by several hundred yards, present a special
case of the laterally spaced attack discussed in (2) above.
The general solution is the same—each detector tracking the
formation should center on the target closest to its normal
front—but the actual selection of the target by the azimuth
operators may be more difficult because the echoes from the
individual targets may blend together into a single multiple-
peaked echo due to the relatively small separation of the
planes. The azimuth operator, in this case, must be ex-
tremely careful in scrutinizing the multiple-peaked echo as
he traverses the detector so that he can determine which peak
is closest to the center of his normal front, and direct the
range operator accordingly. The greatest chance for error
in handling a formation of this sort, in which the planes are
close enough together so that the entire formation can pass
between two adjacent first line lights, is the possibility of the
first line detectors tracking the planes on the nearest side of
the formation and allowing the front, or point, of the forma-
tion to enter the area unilluminated., This is likely to happen
unless the formation directly approaches one of the lights, so
that the center of the formation is dead ahead. In order to

73




67 ANTIAIRCRAFT ARTILLERY FIELD MANUAL

decrease the possibility of the point of a loose formation slip-
ping through unilluminated, the second line detectors should
pay particular attention to the center of such a formation
until the first line lights have gone info action and it can be
seen whether or not any of the first line lights are directed at
the center of the formation. If all the first line lights are
apparently working on the sides of the formation, then the
second line detectors should direct their lights to the center
of it. After the formation has been illuminated and the total
number of planes involved becomes more evident, the tacti-
cal problem of maintaining proper illumination should be
handled in accordance with the principles explained in e
below.

(5) Close formations—When planes attack in close for-
mation, the oscilloscope operators will be unable to track in-
dividual planes, but should be able to recognize from the
appearance of the echo that there is more than one plane
approaching. No attempt can be made to select individual
targets in this case, but the formation as a whole can be
tracked. - After the formation is illuminated, the principles
explained in e(3) below, should be applied.

e. (1) As far as actual illumination is concerned, the
tactical principles involved, as mentioned previously, are
no different for multiple plane attacks than they are for
single plane attacks, with the exception of a few additional

rules to take care of attacks in formation.

(2) If planes attack in a loose formation, each plane being
separated by a few hundred yards, it will generally be im-
pqssible to keep the prescribed number of beams on each
plane in the formation due to the concentration of planes
over a relatively small area. At least fwo beams must be
maintained on each target, however, as shown in figure 34,
even at the cost of allowing some of the planes to enter the
defended area unilluminated. If more than two beams can
be maintained on' each target, it should, of course, be done.
Fach light in action on a loose formation of this sort should
jlluminate the plane nearest to it, as shown in figure 34.

(3) If planes attack in close formation, it will usually be
found that several planes in the formation can be illuminated
by the same searchlight beam. Nevertheless, the formation
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should 70t be treated as a single target,
tencompass the whole formation ; there should be g total of
ﬂ@lulfmk;zilgéi z;er Eala;ze. A three-plane Tormation should be
: ¥ StZ beams. The purpose of this is t id
: 0 pro i
:uzéfzrieng nu}r{nk:ﬁer of beams so that if the formationih:;(llg
¥ break, there will be two beams ing each indi
vidual plane. (See fig. 35.) I S
: gl 35! n order to prepare for th
fosl?ble sudden “exploding” of a formation, each chief c*on?
1;;0 e;' shoul;ihselect one individual plane as his particular
TEEL, even though his light is illuminati
; . L ng several of them
simultaneously. Then, if the formation breaks, each chief

,» even if one beam can

e

(1) At least two beas on ea i
| : ch plane in formati :
= (821)_ Each searchlight illuminates blane which i;m;{ea t i
Iminate the crossing of beams below . s

7 formation.
Fiure 34.—Ilumination of loose formation.

controller continues to track the target he has‘previousi

selected. In order to insure that all the chief controlle .
are not concentrating on one or two of the planes. so thri
some of the targets would escape if the formation éudden?

break§, each chief controller should select a plane whig
o?cuples the same relative position in the formation th(;t
his §earchlig_ht occupies in relation to the other lights which
are in action. In other words, the lights.on the left take the
*fo}anes on the left, and the lishts in the center take the planes

in the center, as shown in figures 35 and 38.
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Ficure 35 —Illumination of a multiple plane formation.
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(4) If g very large formation should approach, too large
to illuminate all planes in t

he formation simultaneously,
then priority should be given to the planes at the base, or

rear, of the formation, since these will be the planes which
will be attacked first by the fighters. The basis of the selec-
tion of individual targets should be the same as explained

o + >~+_/ .
ey “~+E\%\\¢

+ »+<
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Targets already bicked up and illuminated
Sugceeding, unilluminated targets.
in order to maintain sufficient illu
ceded them.

are given priority over
Targets A and B are disregarded
mination on targets which pre-

FIcURE 36 —Illumination of multiple plane attack.

in (3) above, that is, lights on

the left take the planes on
the left. (See fig. 37.) ; :

# 68. OPeRATION OF ORBITING BEACON.—q. In order to identify
to the fighter pilot the various principal and subcontrol
points, a searchlight with the glass door covered with colored
transparent material is used. Further use may be made of
the orbiting beacon to assist the fighter pilot in determining

T
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hich of several newly formed intersections is his proper
:;rget The fighter pilot orbiting around 131:;8 Eea.contmfg
L “Intersection” while he is at a
receive the announcement “In . o
i i iti 1 ; he may be facing at the mom
cint on his orbiting circle; ;
Eoward any point of the compass, .and_ therefore maymZ?
momentarilj confused as to the direction of the nor

Searchlight
Beams

k
{1) Base of formation illuminated so that fighters may attac!
fro(r;) riasrhmany elements of formation illuminated as available lights
within range will ailow,

Freure 37 —Illumination of large formation.

front. This may result in loss of time, rendering intercep-
i 1 i 15 ‘

tml?. IE? l:rc‘;;f'ﬁf: assist the fighter pilot by guiding him t?'t?li
proper intersection, the light comt:nan.der. Qf the b:?;onmitge :
should depress the beacon and pom.t it directly a e L
section as soon as one is formedlln the sector co(vsere -
ﬁghtérs orbiting about that pa,rtxcular. beacon.h die(in -ete}:
38 and 39.) This sector is an area the width of the dia.
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FIGURE 38—Use of orbiting beacon to gu

intersection,

Normal pasition of H

orbiting beacon I *

: iting i
Fighter ———?}_ﬂ_ho.:b\yq Ic(rcle
&—Dia. SMiles—>

Orbiting beacon deprossed TS

toward intersection 1o I
guide fighter pilot It

Altitude as dir-
ected by

Intercept Officer

B
7-12 Mites N
“=Line of forword lights

(1) Fighter directed to subcontrol

(2) Fighter orbits ahout colored beacon light at assigned altitude
until he receives announcement “Intersection.

(8) Orbiting beacon is depressed and pointed at intersection on
its normal front to guide pilot to proper intersection.

(4) Orbiting beacon resumes normal vertical Dbosition after
approximately 15 seconds.

boint by intercept officer

FIGURE 39.—Use of orbiting beacon to guide fighter pilot to proper
intersection.
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of the orbiting circle and extending from the beacon light out
to the front of the searchlight area, The light commander
should determine the azimuth limits of this sector from the
beacon light to the points where sides of the sector intersect
the front of the searchlight area. He should then mark
these directions by the use of stakes driven into the ground
to enable him to determine whether an intersection which
he may see is within the azimuth limits of that particular
peacon. Outb in front of the searchlight area the azimuth
limits will overlap, and an intersection may be within the
limits of two beacon lights. However, no harm will be done
if both beacons point out the intersection, since & fighter
pilot at only one of them will receive orders to make the
interception. When two or more intersections are visible at
the same time within the azimuth limits of a beacon light,
the light commander should select and point out to the
fighter pilot the one nearest to the center of the sector.

¢. The licht commander should point out the proper inter-
section by depressing the beacon until it points directly at

the intersection, keeping it depressed for 15 seconds, and then

raising it to vertical position again.

. d. It is emphasized that the beacon light signals do not
constitute an order for the fighter pilot to proceed to the
intersection indicated. The responsibility of making the
interception rests upon the pilot, and he may make such
use as he sees fit of the directions shown him by the beacon.

e. In addition to the main positions, alternate positions for
the principal and subgontrol points should be selected. These
alternated positions should be approximately a mile from the
main positions selected. Besides the alternate positions, a
complete set of colored covers for the door of the searchlight
should be furnished to each of the orbiting beacons, This
will permit the use of alternate positions and colors nightly
for the beacon lights and thus prevent the enemy from using
the beacon light as a navigational marker.
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CHAPTER. 6
RECONNAISSANCE, SELECTION, AND OCCUPATION- OF
POSITIONS
e e
R T ———
tion of positiongq f ? ??il_n_a:lf f %_zilf _E “a icf_?fil_l?? > 84-389
SEcrIOoN I .
GENERAL

H 69. Gex i
ERAL.—This chapter covers the reconnaissance
>

) and Occupatloll of jole} IthIlS =
Sel‘ectlorl S. bs’ an,tla;ll CT aft search

u ;
pos'fs(;ioll;;)mms OF COI\!IIMANDERS.—Unit ‘commanders, whenever
= , brecede thel.l" commands to the position to be occu-
o .Senwiohresn sea;lchhght units are a part of the field force
earchlight commander should 'b i h
! e in close to
:x;;ft(l;; r:;l::i igrcedcommander and his staff, and should z::;l;
garding the tactical situati
‘He makes whatever rec i Mot
: onnaissance is neces
: : sary to enab
: é::« :ﬁsz; ;g)?}re- ;:he plan for searchlight illumination Wielr?
: nics are employed with fighte .
senior searchlight commander ’ g
must be prepared to advi
fighter commander on the employment of searchlightgse =

|

ar;:.d];’;.:g:;naAIiiFENSE:M-Searehlight units establish an
W mac.le - 1Srtc:ugh map gnd ground reconnaissance
e b at the location of all elements will be
o pian.ofri rea:r a?eas, when time is available, the
searchlight comllrxj::(l;:ra;ﬁg h‘;'vsﬂslt:ioé' pr;i@red s
S0 detailed as to give locations for all se;,i:;?irgl'}?;agozrgﬁlfse

B 721
. RECONNAISSANCE oOF GrOUND.—The purpose of recon

Sg;;s?&%eaolfdthetground. 1_s to verify the suitability of routes
el out of p031t19ns selected as a result of the map
. ] e, .o determine alternate routes and positions

nformity with the tentative plan, and in some cases
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to determine the suitability of one or more positionsl befor?
preparing a plan of illumination. The exact 1ocat1-ons 0
searchlights must be selected by an actual reconnaissance

of the ground.

@ 73. INSTRUCTIONS TO UNITS DURING REC_ONNAISSANCE:F’;Wh:;
4 commander goes forward on reconnaissance, h.e ins ru:o v
* the officer left in command (normally the executwe-) 01} ;
following points as far as may be desirable or practicable:

a. The tactical situation. :

b. Probable route of reconnalssance party.

¢. Troop movements desired, if any. ; :

4. Time when and place where further orders will bg issued.

8 74, Tivie AVAILABLE FOR RECONNAI.SSAN("}E.—-»inI‘{.hOufh-mt;-l;?
time available for reconnaissance varies with dlﬁiren Sslit,ion
tions, searchlight units must be able to go 1ndolpo e

- promptly, and their employment must not be et;yiough
undue reconnaissance. Reconnaissa,nce- mx;{st e as tho o
as time permits, but must be completgd in time tp pemvx;hen—
batteries to march to their positions without .ha.ltn}g. e
ever possible, commanders must a-llow sufflcsent time S
ordinates so that their reconnaissance can be comp
during daylight hours. :

i SEcTIoN IT

GROUP RECONNAISSANCE.

B 75. PurposE—The purpose of the group comma:nderi’f.:,‘ er;-
connaissance is usually general in z}atur_e and consm:ls c lte f
of a map reconnaissance based primarily on the ¢ ?ra{;c bé
location, and plans of action of the f‘orc.:es or elemen bst f)ned
protected. Information of the terrain is g_ener‘ally (;h a; o
from the map. This is a matter of necessity smceth eou .
covered by a searchlight group is too la.rgc_a for a f)r ani ’
personal reconnaissance. As a result me this reconnaiss
the group commander selects the lo_ca‘f,mn of— o

a. Sufficient searchlight units within e_ach battalion
t0 insure coordination between the battalions.

b. Command post.

¢. Bivouac of headguarters battery.

d. Rear echelon,
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B 76. CONSIDERATIONS GGOVERNING SELECTION OF POSITIONS FOR
GRoUP INSTALLATIONS.—a. Command posts—(1) A command
post should be well protected, concealed, and established
to facilitate the transmission of orders and the conduct of
official business required in the tactical operations. It in-
cludes the commander’s station, telephone central, and mes-
sage center,

(2) In forward areas, AA command posts are located near
those of the army or force commanders. v

(3) In rear areas, the command post of AAA defenses
of an area should be located at a center of communication,
and should be such as to facilitate the establishment of
communication with the fighter command, with subordinate
units, with AWS, and with adjoining defenses.

b. Headquarters battery—The group headquarters battery,
less detachments, is located under cover in the vicinity of
the group command post.

¢. Rear echelon.—The rear echelon is the place where the -
supply, maintainance, and administrative units perform their -

work. The position selected should give the rear echelon
maximum concealment and protection consistent with the
exercise of its functions. In forward areas, the rear echelon
is usually located with the corps troops. In rear areas the
forward and rear echelons will normally be combined.

SECTION III
BATTALION RECONNAISSANCE

B 77. Purrose—a. (1) The purpose of the battalion com-
mander’s reconnaissance is to enable him to verify the suit-
ability of positions chosen from the map for the elements
of his battalion. He will verify the suitability of the fol-
lowing, selected tentatively by map reconnaissance:

(a) Positions of battalion command post and observa-
tion posts.

(b) Position of service elements of headquarters battery.

(c) Some, or all, of the routes to positions,

(2) The searchlight battalion commander will rarely be
able to visit each searchlight position before the position is
occupied, because of the large number of searchlights and the

distances involved. He may, however, be able to inspect -

one or more key light positions.
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b, The battalion commander should visit each position at
the earliest opportunity. In making his reconnaissance, the
battalion commander should satisfy himself that the general
locations selected are such as to permit his subordinate
commanders to select and occupy the best obtainable posi-
tions under the circumstances.

B 73. ANTICIPATION oF FuTure MovEMENTS.—When the situa-
tion is such as to indicate the probable character of dis-
placement to be made, the baftalion commander makes, or
causes to be made, such reconnaissances as are necessary to
permit the prompt issue of orders when movements to new
positions are required.

B 79 MeTHoDS.—¢. Battalion commanders employ such
members of their staff and such personnel from the organiza-
tions of their units as they may desire for assistance in their
reconnaissance. Personnel accompanying the battalion com-
mander on his reconnaissance are called the battalion com-
mander’s party. ¢

b. Reconnaissance may be made in whole or in part by the
battalion commander, by members of the battalion staff, by
battery commanders, or by the battalion commander accom-
panied by the battery commanders, depending on time avail-
able and extent of reconnaissance required. In general,
reconnaissance is made by one of the methods given below.
In each case the reconnaissance must be preceded by a map
study to select tentative positions. .

(1) The battalion commander makes all ,reconnaissance.

(2) The battalion commander, assisted by his staff, makes
the entire reconnaissance, This or the foregoing method
may be employed if time permits. Under certain circum-
stances, it may be necessary or desirable for the battalion
staff to make all reconnaissance.

(3) Each battery, platoon, or unit commander reconnoiters
a particular area for his own positions. This method is em-
ployed when the time is very short. :

_ (4) The battalion commander, accompanied by the battery
commanders, visits all sites.

B 80. PROCEDURE WxEN Tmve Is Avarrasre—The following
procedure by the battalion commander in making a recon-
naissance when considerable time is available is outlined as
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one method.
He—

. S 4 mmap reconn
a. Make ! P reco alssance t() sSele acat
1 ct loc lons for all

It must be varied as the situation demands.

be:j:nMai;n:fj dgcis'io-n as to when movement of troops is to

g s decision is based on orders fr i

= : om higher com-

mancll\zrs, m1_ssu.)n., time, and availability of routes, :

- 01; akes decision as t.;o how the ground reconnaissance is
€ made and determines the party to accompany him

d. Gives or sends orders to t i
he battalion i
_battery commanders covering— ol

(1) Enemy and friendly situations.
(2) Troop movements desired, if any.

(3) Time when an
. d place where further orders will be

e. Makes reconnaissance,

3,5;3 R};elturns to _peintf where officers have been directed to
: mble and issues his order for occupation of the positions

Sl 81. B'ATTALIGN (?OMMAND- Post.—The command post of the
-searchlight battalion will generally be located in the vicinit
of group headquarters. -

i‘ 8;:.;. REAR ECHELON.*—G‘:. The battalion rear echelon may be
ocated near the battalion command post or with th
echelon of the group. -
b. Bivouacs of supply section.—The supply section of th
headqgarters battery may be bivouacked in the vicinit; ?
the railhead or truck head or with that portion of the hy .
quarters battery located in the rear echelon i

;rgfi. Olfsn:;zdmgmzl\r PosTs.—The observation posts, when de
, shou e locat r i :
s ed so that they can function contin-

SEcTION IV

SEARCHLIGHT BATTERY RECONNAISSANCE AND
OCCUPATION OF POSITIONS

B 84 BarrEry COMMANDER'S RECONNAISSANCE.— Purpose

B?cause of the extensive area covered, one indiviﬁual ?eld =
will be able to select all of the actual searchlight positigxin
on the ground. As soon as practicable, the battery ﬁomf
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mander inspects and verifies all light positions. In %ddﬁﬁ;(iﬁ;
the battery commander selects, first on the map an S
on the ground, positions for t,hfe battery commar; ¢ 1; m-;
motor park and maintenance sectllox:1 ﬁz;t;ragl(l}s{r);o:gags -
reference to the platoons, concealed, 0 ,h 5 !
) ile artillery range), and the location of the rea
zzﬁz?oihgfs tbattery headquarters (usgally near the ﬁf)t;i
park). The general plan of illumination for It.he searc g :fier
battalion is prepared by the searchlighfi battalion co;pr;xlts 0
and his staff. If more than one bafftalx?n of segrch ig L
included in the defense, the coordination of light po:a
will be accomplished by the senior c.ommander present. .
b. Procediure—When the searchlight battery con;lltnanlan
receives the orders of the battaliqn commar_xder, oi 1spriré
he communicates the plan, inc;ﬂ.tdm]g tt};enrtiat;zil rr'g:nzsegs et
icati if used, to e platoo ] :
§?$$§ t‘glc:;lm?o select the actual _positions of the lights on

the ground.

? 2 ATSSANCE.—@. Purpose.—
B 85. PLAToON COMMANDER'S RECONN. : :
The purpose of the searchlight platoon commander’s recon
issance is to— : o —
nail) Verify the suitability of the searchlight positions se
lected from the map. -
92) Select routes to positions. h : e
53) Decide on method of establishing commuiljlcatmn.
( i mand post. :
) Select location for platoon ct_)m ‘ :
Eg) Select, with the chiefs of section, locations for detector
units, control stations, searchlights, power plants, and ma-

chine guns. ;
b. In making his reconnalssance, the platoon commander

should take the following personnel:

(1) Section chiefs.

(2) Communication sergear‘m. i

3) Detector commanders, if practicable. : .

a(z Procedure—(1) The platoon commander,.haV}rl_gAref
cei\;ed his battery commander’s plan for thetdlsposﬁmnifh

i h light position and, W

he searchlights, proceeds to eac oo .
1’f;.he chiefs of section, selects the actual positions of the lights
on the ground. At the same time he makes such other
decisions and selections as are indicated in @ above.
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(2) Whenever practicable, all reconnaissance is completed
during daylight hours,

B 86. BATTERY COMMAND Post—The battery command post
of the searchlight battery will be centrally located with ref-
erence to its platoons. It may be desirable to locate the
searchlight battery command post at or near one of the
blatoon command posts.

8 87. PraTooN ComMmMaND PosT—The command post of the
searchlight platoon is located in the middle of the forward
area of the platoon sector and on suitable high ferrain.

8 83. CONSIDERATIONS AFFECTING SELECTION OF SEARCHLIGHT
Posrrions.—a. Field of ilumination.—Searchlights should be
50 located that they have an unobstructed field of illumination
of 360° in azimuth. When requirements of security from
hostile artillery fire make it necessary, they may have a mini-
mum elevation of 15°. Otherwise they should be able to
illuminate the entire area.

b. Low-lying mists.—Low-lying mists interfere with the
operation of the light, and areas in which these miists collect
at night should be avoided, i

¢. Distance from gun batteries.—Searchlight positions, in
general, should not be closer than about 1,000 yards to any
gun battery. Pick-up lights should be at least 500 yards from
roads and railroads upon which there is considerable traffic.

d. Facility of movement.—In order to facilitate change in
location, supply, and administration, it is important that
the position of the light be such that it may be moved readily.

e. Concealment of position and approaches—See chapter 7.

f. Noninterference with operation o f other troops~—Search-
lights must not be located where they will illuminate any
Iriendly elements which may be ohserved by the enemy,
Inasmuch as searchlights are likely to draw hostile fire, they
should be located as far as practicable from the personnel
and materiel of other organizations.

= 89. OccUPATION OF POSITIONS. —. General —Because of
the extensive area covered by a searchlight battery when in
Position, it is not practicable to move to bositions as a
battery. Routes to positions will be selected and the battery
will be divided into platoon serials for movement by sep-
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he general platoon areas. As each platoon
:;;itriigg:stiststgrt’ea, ﬁ', will be further subdivid_ed into smalller
detachments. ‘Three of these detafzhments fmll each co.nlta;n
a detector section and a searchhght:. section, and wil : E
commanded by a section sergeant, while the other three d_Wlf
each consist of a searchlight section under the cqmman 0d
.5 searchlight sergeant. Th'ieset c(iietachments will procee
Y sitions selected.
sel;)ﬁ-a.r;:gisgggr‘:h;t I;}c:)sition.——lf the procedgre is as indicated
in @ above, the section chief repo_rts to t_he platét_)on corr;;
mander and receives orders Whi(%h include mstr}u_: 101;15 asnOt
position, route, and communicamop. If Fhe pos;txgr; ;s uos
been previously marked, the section chief (asils_ e- 3;' L
detector commander in those clieta.chments contaxmrf}éon o
tector section) selectstanld ctle:_lgrr:ai;)isa :?l;eheg};aéc p;;‘?vsér B0
1 unit, control station, 5 s
f:rlii drit;i?ne gun. He then prepares the d.etac‘h:rmant_i rffsr
action, directs the movement gf trucksr g)iolrllnlgfad;r;iiggl em,
and supervises unloading and prepa e cover.
Tights may be kept in position, ca.mouﬂag_e an - s
i ight hours. The detector 1_1n1ts WllI' pe operating
?1111 E:agnilﬁgence system and will also be in position both day
anj gleeg'tgz:tor units—The choice of positions for th.e dgtectzz
units is of utmost importance. Successful oper:?,u:nf;n ; o
or more parts of the sector may be prevented byf:zn1 eli-l ;—:e -
which could be eliminated or reduced py a c?,re 1} c Oother
positions. The most serious interference. a;rllses 1;c1)lm e
sets in the area or from echoes from objectives ok ermef,éu
aircraft, such as mountains, gas tanks:., water tf:.n s, S
t'owers, ships, office buildings, or factories presgr; 'mi ado e
surface to the line of sight from the detector. jec st o
give trouble when located closer tha,x'1 2,000 yards excep 1
objects within 100 yards which may introduce errors in

ing. While an elevated position for the detector would give '

greater effective ranges, consideration should also !oehg1ven}1io
fixed echoes and interference betwee_n mounts, whic Esua 03;
exist from such a position. Protect;lon from ﬁxed t;c Oi?liz-
from interference from other sets may be prov1dgd y g}ﬁdai
ing features of the local terrain or by constructing arti
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protection if terrain protection is inadequate. Considerable
care is required in the selection of g position which will give
protection from ground echoes and protection from other
detectors in the area, without causing loss in sensitivity or
introducing errors in tracking. Each position must be tested
before final acceptance. See FM 4-176 (now printed as
FM 4-145). Not only must the location be satistfactory elec-
trically, but it must be made inconspicuous from the air.
Enough space about the detector unit should be available to
permit easy assembly and manipulation. Available cables
for uses between the searchlight and detector are 250 feet
long but the searchlight should be placed within 50 feet of the
detector. The power plant which is a part of the detector
unit is earried on a trailer or power truck. It is connected
to the detector by 150-feet electrical cables and should be
displaced from the detector by the distance conveniently
allowed by the cables. If possible, it should be placed under
nearby trees, concealed from hostile observation, and pro-
tected against bomb fragments and small-arms fire.

d. Control station—The control station should be placed
to provide an unobstructed view at least equal to that of the
searchlight. Its maximum distance from the searchlight is
limited by the cable length which is 500 feet in the latest
equipment; its minimum distance should not be less than 50
feet.

e. Power plant—The power plant should be placed under
concealment and should be protected against bhomb frag-
ments and small-arms fire. Present equipment provides two
200-foot cables to connect the power plant with the search-
light.

f. Local defense machine gun—Each searchlight section
contains a caliber .50 machine gun for local defense. This
weapon will be centrally located with reference to the ele-
ments to be protected, breferably in an elevated position with

an all around field of fire.

g. Cover—As soon as possible after a position has been
selected, steps should be taken to provide cover for the men
and matériel against blast and fragmentation from aerial
bombs and artillery shells, (For a discussion of passive

measures of defense, see ch. 7.)
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CHAPTER 17
SECURITY AND PROTECTION
Paragraphs
SecrroN I General oo oo 90-92
II. Camouflage and concealment . —— oo 93-105
Tl Cover. o e 0 et e e e 106-109
IV. T.ocal SeCUIity. o cocmom oo 110-116
SECTION I
GENERAL

E 90. EXPLANATION OF erms.—Throughout this manual the
term “cover” is used to indicate the means employed for the
prevention of injuries to personnel or matériel; the term
“concealment” is used to indicate the means taken, by uti-
lizing natural concealment or erecting camouflage, to prevent
hostile discovery of installations or personnel. Both terms
are included in the term “protection.”

B 91. OBservaTION.—Observation is direct or indirect.

a. Direct observation is by direct vision, aided or unaided
by field glasses or telescopes. It may be terrestrial or aerial,
obtained from observation posts, balloons, or airplanes.

b. Indirect observation, by far the more effective, is the
study of aerial photographs. The camera registers all de-
tails in exact relation to each other. The expert interpreter
is remarkably skillful in translating apparently insignificant
details in such photographs into important military in-
telligence.

B 92. ConcEaLMENT—Concealment in the case of AAA is
sought from hostile observation from high points within the
enemy lines (terrestrial), or from hostile aerial observation,
photography, and attack. In addition, positions should be
made inconspicuous from possible ground approaches,

SecrioN II
CAMOUFLAGE AND CONCEALMENT

B 93. GenERAL—Camouflage is the work done to deceive the
enemy as to the existence, nature, or location of troops, estab-
lishments, and matériel, Deception of the enemy is the
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prime object of camouflage. Concealment from view is not
essential, provided the object camouflaged appears as a
natural part of its surroundings. Confusion rather than

;:;:oncealment may sometimes be the more effective camou-
age.

B 94, MEaNS oF CAMOUFLAGE—Deception of the enemy is -

gained by—

. Su'p_pressing all signs of unusual activity in the area,
or decewmfc,r the enemy as to the purpose of such activity,

b. Blendl_ng the object into its surroundings, or making it
appear to be something else.

B 95. RELATIVE IMPORTANCE OF FACTORS.—In general, effective
;:;éx;;)afzg%e depends on the following factors in the priority
a. Preper choice of position.
b. Camouflage discipline,
¢. Proper erection of camouflage materials.
d. Suitability of camouflage materials.

B 96. IMPORTANCE OF CAMOUFLAGE.—AA searchlight units will
be subject to attacks from the air and ground. All personnel
must ‘rea}ize the importance of making their positions in-
Fonspmuous by concealment and camouflage. The problem
is made more difficult because of the need for a clear over-
head field of illumination. Also the searchlight installation
with its searchlight, detector, power plant, control station.
and (.:a,bles, presents a peculiar pattern on the ground. Thesé
considerations emphasize the necessity for artificial con-
cealment.

B 97. CoNCEALMENT FROM OBSERVATION —. Terrestrial.—
Searchlight elements should always be made as inconspic-
uous as possible from ground observation. When emplaced
within range of hostile artillery, this is of utmost importance
In such cases, not only should equipment be concealéd buf:
also the searchlights should be given defilade,

b. Aerial—In addition to concealment from ground ob-
servation, concealment from aerial observation and photog-

' raphy 1z essential in both forward and rear areas. It is

obtained by the use of natural concealment and artificial
camouflage. Positions of searchlight units must be con-
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cealed, and they should, whenever practicable, be changed
when there is reason to believe that they have been located
by the enemy. :

¢. Night movements—Movements of units may be made
more secret by marching at night without lights. In forward
areas this will be the rule rather than the exception, par-
ticularly when hostile aviation is active.

¥ 98. CONCEALMENT OF SEARCHLIGHTS AND ACCESSORIES.—The
dectector section will be operating during daylight hours as
well as at night, and is therefore left in its position. In
order to prevent loss of synchronization with the detector,
the searchlight is also left in its location. Precaution must
be taken to make the position of both of these units of equip-
ment as inconspicuous as possible by using existing roads
whenever possible and by selecting positions which will pro-
vide the best opportunity for camouflage, consistent with the
sccomplishment of the assigned mission.

B 99. DuMMmy INSTALLATIONS.—(. Employment—The con-
struction of dummy positions will aid in the concealment of
active positions. Also, areas containing no actual objectives
may be made to resemble important areas with a view to
confusing the enemy and diverting his attacks. Dummy in-
stallations are most effective when employed on a large scale
to lead the enemy to false objectives. Hence, dummy posi-
tions and installations must not be constructed indiserim-~
inately, but must be controlled under a general plan.

b. Character and location—Dummy positions must he de-
signed to present the appearance of improperly camouflaged
installations, as otherwise they are promptly identified for
what they are, and care should be exercised in their construc-
tion. No serviceable or valuable equipment should be used
in dummy positions, and such positions should be located at
least a quarter of a mile from genuine installations so that
fire attracted will not injure elements of the defense. Evi-
dences of activity about dummy positions, as paths and
movements of personnel, must be present to increase appar-
ent reality. Abandoned positions left intact as to camou-
flage may conceal the departure of the occupying unit and

also serve as dummy positions.
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.
100. SERVICE AND OTHER InsrarraTions.—Headquarters and

is:;:;gg ?;Jizs in tihz vicinity of searchlight units should be
oncealed positions. However, wh i
such units, motor parks, and simi inst: e
5 5 similar installati
located at such distance f e
rom searchlight units that the di
;ggege;f ttif:e former will not reveal the latter and soetcli'll:.;
nt for one will not fall on the oth ’
: : : er. In such -
tions, cover for service units and installations mayc ntlnzcﬁe

required, but in any event
e ,» they should be concealed and

]

= {-,1(;,11; NA.TURAL CAMOUFLAGE MATERTALS.—Natural vegetation

o points ?e’mote irom the installation and supported in,

Howgzg;ai posltlsn, can be used to make excellent camouflage
, vegetation laid flat refiects light i i .

from above; also, the us GEleie

5 5 e of such materials is limit
natural growth of the locality in which it is emplo'ye:;;1 e

¥ 102. NETS—0. Chick i
. —. en wire, although heavier and bulki
g}:lanblllghter types .Of net, holds its form better and isunlfoliz
po;iiiog and Igence 1s more satisfactory for use in permanent
S, as In rear areas. Ordinarily. th
fish net, because of its ili i St o
, bec 3 portability, is used with mobi i
: 5 ile u
tigz;;t:?;otiz i;yge_s of nets should be supported flat onnévt'isfe
y stretched, as a sagging net seen
v from above pre
fllilehagpez‘a,_rance of a round hole. Either net may I?ae Sgeglfs
1;;51 ed with natural qr artificial material, the former bein—
crp ilcced at the first sign of wilting, The garnishing shoulg
< ia € a pattem. corresponding to the terrain. Edges of
: Oeafi Ssh;aillflis be lgidﬁn along such natural lines as hedges
; , or ditches. If no such lines a i .
treme irregularity of ed e
: ges becomes necessary, not i
‘ . ir =
ilzrm'es of 2 t.o 6 feet, but of 20 to 30 feet. Alse, an essgr?fiil
rezz; I;nlwetavmgdnets with burlap is to thin the material ir
rly toward the edges on a lar i -
; 1 ge pattern in
iasvmdba‘r;guiar outline or visible shadow, The objecgrsczﬁ‘g;ﬁ
a bristly texture with contained sh '
: adows on top fadi
irregularly to transparent edges. Activities must pb il
under the thicker portion. i

8 103. DETATLS OF CAMO F
. . 'UFLAGE.—For i =
S T details of materials and
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@ 104. SuprrvisioNn.—Camouflage must be judged from the
point of view of the enemy which, with respect to AAA ca,motll(:1
flage, is generally from the air. Hence, frequent flights Sh?]?he
be made prior to and after the erection of ‘camouﬂage. o
prior flights furnish a basis for the planning ;f (?,mogssai?
i k on the effectiven
installations and the later a chec 1 the.
::;e installations and on camouflage discipline. A study ﬁ
aerial photographs of an area made before and aftf!r O.CCU-I;.
tion and camouflage therein furnishes the best criterion for
the concealment of installations.

H 105. DiscipLINE—Next to the i)rf)per rzggicefaziofoiﬁtﬁ?é
ge discipline is the most iImpor it 1aclox
ggﬁz(::?\ia\%:lue of It):a,moufla,ge. Camouflage dlsm_plme ltnvollzr:rsl
confining movements to designated routes_, closing n-e 1S ghen
not firing, repairing or changing covering materia. i
necessary, keeping men under concealment when enemy e
planes are overhead, not allowing smoke to appea.r ne:,r e
position, keeping ammunition covered, not allowing ruthe
or other vehicles to stop in daylight on.the road nea.rmmd
position, and not permitting transportation to turn a;d .
near the position. Confining mov'ements of pgrsonf -
designated routes, thereby preventmg the formm%l 0is o
paths which are easily spotted on aerial photogr&pt_s, o
requirement most difficult to enforce. Under the_ fa_ 1$ue -
strain of active conditions, effective camouflage dlsc1_p n& -

be maintained only with the most thoroughly trained p

sonnel. The plan for enforcement of camouﬂage discipline -

must include the roping or wiring in of open paths or t_rzfuls
and camouflaging them where necessary, and the requiring
of all personnel to remain under concealment so far as

cticable.
S SrcrIon 111

COVER

B 106. GEnERAL—Cover is the means emplo_yc::sd for the pﬁe'-
vention of injuries to personnel anfi matériel. Noémi g’f
cover is required for protection .agamgt th‘e blast e ez 4
shells and bombs and against the spl.mtermg ‘or ‘pene II'I‘ 1
ing effect of fragments or small caliber projectiles. -
requirements for a bombproof shelter (5 feet of conere
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to withstand a 6-inch shell or equivalent bomb) are such
that unless natural cover is available, complete overhead
protection will never be provided. Dependence for protec-
tion must be placed on dispersion and concealment, fox-
holes, and parapets. Combat experience has shown that
for protection of personnel the foxhole is best. For the
Weapons themselves, protection is provided by dispersion
and concealment. Excavation and parapets will provide
additional lateral protection from blast and fragmentation.

B 107. DeTATLS oF Desreny aND CONSTRUCTION —For details of

design and construction of overhead and other cover, see
EM 5-15,

# 108. CovER FOR MATERIEL AND PERSONNEL.—q. Searchlights.—
When time is available, limited protection may be given to
AA searchlight matériel and personnel by the digging of
circular pits or erecting parapets 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,
ravine, or depression, with defilade from enemy fire. If, be-
cause of limited cable length, cover is not available for the
power plant, it should be given artificial protection.

b. Machine guns—In areas where AA machine guns may
be taken under fire by ground weapons, the emplacements
may consist of pits about 7 to 8 feet in diameter, and of
such depth that the gun can be fired at ground targets.
Parapets at least 3 feet high should be constructed wher-
ever antipersonnel bombs may be used. Part of the mate-
rial required for constructing a parapet may be obtained
from the earth excavated in digging the pit. Trenches
should be dug for the protection of personnel, the storage
of ammunition, and the water chest operator,

¢. Command posts.—Because of the wide dispersion of
searchlight units, group and battalion command posts can
generally be located under natural cover and concealment.
The same may be true of the searchlight battery command
post. For all command posts, location may be restricted
by communication requirements.

B 109. DisperstoN.— Dispersion is an effective means of ‘min-
imizing the effects of bombardment attapk or artillery shell-
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'ing. The massing of vehicles and pex:sonnel should' be
avoided. On the march, a column having no more than
10 or 12 vehicles per mile affords an upp_roﬁtable _t.az_-get for
vombardment. In bivouc or in occupy_lng a p(?51t10n t‘he
maximum use should be made of dispersion, co.nms‘tent ‘Wlth
the accomplishment of the mission and considering other

defense measures.
SecTioN IV

LOCAL SECURITY

B 110. GEnNErRaL —Security, as applied to AAA_, is the aﬂll
around protection of a command by the adoption of effec-
tive measures to prevent surprise and ir.lterference. by the
enemy and to minimize the effect of an attac}-: f.rF;m t-,‘r%e
land or from the air. The necessity for security is bgsm
in every action in war from the time of the first po_ssqé:»le
encounter to the final battle and must be uppermost in the
minds of the commanders of all echelons: Every. commander
is responsible at all times for the security of his command.

B 111. Puases—a, When beyond striking distance 0_'7‘ hostz’_le
muain forces—AAA units not in the vicinlity of hostile zr{am
forces are not subject to an aftack by mfant'ry suppmfied
by other arms. -Such units are, however, sl.lb:!ect to aerial
attacks, to atiacks by mortorized or mechanized forces, and
to attacks by airborne troops, .

b. When within striking distance of hostile mq,m forcgs_.——-
When AAA units are located in forward areas or in tr}e v1c1r%—
ity of the hostile main forces, they may be subject, }n addi-
tion to the attacks mentioned above, to attacks by mfantr;r
supported by field artillery and other arms.

# 112, MEANS OF ATTAINING.—UO. Information.—lg either
phase, timely, accurate, complete, _and continuous mforn‘ls.,-
tion as to the location, strength, composition, and caps.ib?h-
ties of the enemy is the most effective means of attaining
security against surprise,

b. Concealment.—The most effective means of minimizing

the effect of attack from land or air is concealment from
enemy observation as discussed in section II.
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¢. Organization of the ground —Security against land at-

tacks by foot troops, cavalry, or mechanized units, and the
protection of the command from gunfire or air attack is in-
creased by such organization of the ground as the situation
permits. This organization includes the construction or im-
provement of obstacles, planting of antitank mines, clearing
of fields of fire, preparation of defensive positions to include
the siting of AAA weapons for ground fire, and the construc-
tion of splinter-, bomb-, and gas-proof shelters.

d. Other means—Other means of security, when not in con-
cealed positions, include dispersion of troops and matériel
when halted and rapidity of movement and extended inter-
vals between vehicles when on the road. The final active
means of security is the readiness for employment, in posi-
tion or on the march, of all available AAA weapons,

B 113. DEFENSE AGAINST GROUND FORCES—As the mission of
AAA is the defense of personnel and ground establish-
ments against the attack of hostile aircraft, it will generally
be located well within the securify lines established by other

ground forces. However, seatchlight units will be subjected.

te ground attack by foot treops, cavalry or motorized units,

- mechanized forces, or airborne troops. Where it can be
done without interfering with their normal missions of firing

on hostile aircraft, the machine guns will be so sited that
they may be employed against mechanized or other form of
ground attack. In the event of attack, searchlight units and
detachments protect themselves with weapons  furnished
them for local protection.

‘#® 114, ActivE Locan DEFENSE AGAINST AERIAL ATTACK. —A

searchlight unit, in accomplishing its primary mission, must
brovide incidental protection for its own elements against
aerial attack.

a. Searchlights—Searchlights, like guns, must be sited in
exposed positions in order to operate effectively. While in
operation there is no concealment of their positions from
hostile aircraft and in the event of low-flying attack against
the position, their defense must be furnished by the organic
machine guns. : :

b. Small-arms fire—When not actively engaged in man-

ning AA equipment, and when firing has not been prohibited,
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all individuals fire their small arms on hostile low-flying
aircraft.

® 115. Passive LOCAL DEFENSE AGAINSEE: AERIAL ATTACK.—. Ahs
far as is consistent with the accomphs.hment of the search-
light mission, the troops employ_ ];‘)ass%ve me_ags of defen(s)fi
against aerial attack and observation in addition to appr

priate active means. : : : “
b. On receiving a warning of an approaching aerial ab

tack. troops in position and not actively engaged in manning .

searchlight equipment, or in bivouacs .or billfzts, seek the
nearest concealment or cover and remain motlonlless. ;
c. Troops must be prepared to accept casualties rat e;
than to permit aerial attacks to be eﬁectwe. Trogps eﬂgage_ /
in manning searchlight equi'pmen_t mus:t rema.m at. t ez;
posts and continue to perform their duties, relying on such

cover as has been provided for their proteciion. When the |

situation is such as to indicate the necessity for cont_inued
movement and a command is subjected to frequent air a_t—
tacks maximum advantage is taken of dispersion and avail-

able concealment and cover without unduly delaying thg,

movement. ‘

#@ 116, DEFENSE AGAINST CHEMICAL ATT:_ACK.—HDetails of de-
fense against chemical attack are given in FM 21-40.
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CHAPTER 3
SUPFLY AND EVACUATION
Paragraphs
SectioN I. Supply__...__ AR el Sl A b BT D N N e 117-124
IEGRvacnations Sl (G (R s R 125-127
SEcTION T
SUPPLY

H 117. GENERAL—This chapter covers the supply of search-
light units. Officers detailed on supply duty should refer to
FM 100-10 for definitions and basic supply procedure.

- H 118. SupPLY AGENCIES —q. Searchlight battalions have the

personnel and transportation required to draw and deliver
all classes of supplies. The group does not carry any sup-
plies for the battalions. The supply section of the group
headquarters battery draws and delivers supplies for the
group headguarters battery only.

b. All supplies which are procured by requisition are first
requisitioned by the batteries. The battalion supply officer
consolidates these requisitions and forwards a consolidated
requisition to the group or other higher echelon supply

- officer. This supply officer in turn forwards his consolidated .

requisition to the next higher supply echelon.,

¢. When requisitioned supplies become available, each sup-
bly unit is notified in turn down to the battalions. The
battalion supply sections then draw and distribute the sup-
plies from the nearest depot.

B 119. Crass I Suppries (RaTions) —The forward flow of
rations is normally automatic, based on daily battalion,; or
group consolidated reports of actual strength. A daily train
carrying the needed supplies from depots in the communi-
cations zone is sent forward for each division and for corps

‘and army troops. Upon arrival at the railhead, the rations

are picked up by the battalion supply sections.

H 120. Crass II SuPPLIES (SUPFLIES AND EQUIPMENT PRESCRIBED
BY TABLES OF EQUIPMENT) — These supplies are requisitioned,
drawn, and distributed as described in paragraph 118,
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$ 121, Crass TIT SUPPLIES (GASOLINE AND‘ 01L).—Thg fi;rm}«:6
guartermaster establishes gasoline and fnl supply' points s,h
all railheads and depots or at convement.iocatmlns, Slées
as civilian gasoline filling stations, on the n}am supp y 1r;ou m;
Each vehicle sent to an army supply po:pt replenis ei -
supply at a convenient gasoline :supply pm-nt. at 91‘ et;iler .
to the army supply point. Vehicles r(_emamm_g in e
ward areas are resupplied by exchangmg_ elrnpt,_w,;1 091{1 e
for full ones brought forward from gasoline and 0l P
points by unit transportation.

B 122, Crass IV SUPPLIES (ARTICLES OF MIS'CELI.ANEO‘U'S 1;1.;-
TURE) —Supplies such as construction material ax:etno;":il des_r
requested through special requisitions. The rece1Ip} ?1 e
livery of such supplies are the same as for class sup .

B 193, CLASS V. SUPPLIES (AMMUNITION) .—@. For replenish-

ment of ammunition, battery commanders submit p::né);l;‘j
expenditure reports to the battalion supply oﬁicige a
solidated report is transmitted to the g_roup or other e
ochelon munitions officer who forwards it to the proper r

sitioning or procuring authority. The unit reports are made .

by telephone, if possible, and later conﬁrmgd b;r fxzzii;x;
iti 1ly is ordere _
orts. Extra ammumtmn norm_a
?Jirphigher authority whenever an incrcased supply appears
necessary. :

b. The battalion supply platoon is emp!gyed to dragliarkl:ti
dist;ribute ammunition from the supply point tlo seax:c ig o
positions. However, when ammunition expenditure _15 rapi
or the distance to the supply point greabt,' the kﬁiﬁﬁ;?ozui;

i d to bring a
1, latoon vehicles may be use . 9
grf igtermediate supply point, from which the battery vehi
cles will supply the batteries.

B 124, VARIATIONS IN SUPPLY CAUSE]? B‘Y TACTIC.AL Emnz{i;
MENT.—¢. When the searchlight unit is opera,t{ng as H'Ioauy.
of an army, the foregoing methods of supply will nor
hebép%;f:r? 1;;6_ searchlight battalion is operating in a ha.ri)_oz
defense or in its immediate vicinity, quartermastetr supptfr
will be obtained from the harbor d'eferllse gua-r eril;r;a.sne(fi
Medical, ordnance, or other supplies will likewise be o taa -
through corresponding harbor defense supply officers to
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extent available or obtainable; otherwise, by special requisi-
tion or call on higher supply echelons.

¢c. When operating in the communications zone or Zone of
the interior and at a considerable distance from an army
post, camp, or station, the battalion, group, or other unit
may receive its supplies direct from g railhead and by local
purchase.

SECTION IT
EVACUATION

H 125, Mepicar, PERSONNEL ATTACHED TO AAA - _There is no
medical detachment with the headquarters and headdquarters
battery of the searchlight group, but each battalion in the
group has a medical detachment. For command purposes,
and for administration and supply, the battalion medical
detachment is an integral part of the battalion.

8 126. OrgaNIZATION DURING ComeaT.—a. For combat the
battalion medical detachment is broken down into a batialion
aid station detail and battery aid details for attachment to
each battery, The battalion aid station detail supervises the
medical service of the battalion. Itis organized to provide an
administrative, supply, and evacuation service for the battery
ald details; for establishment and maintenance of battalion
aid stations and dispensaries; for care and treatment of
troops located in the vicinity of battalion headquarters; and
for direction and supervision of the dental service of the
battalion. :

b. A battery aid man is assigned to each battery to provide
dressings and first aid.

B 127 FuncTioning DurING CoOMBAT.—a. In general, the tac-
tics employed by combatant units determine the tactics to be
employed by attached medical units, and the tactics em-
ployed by medical detachments in the fleld should have as
their objective the rendering of support and assistance to
combat troops. i
b, In the field, the battalion aid station is established at
or near the rear echelon of the searchlight battalion head-
quarters. From this position, the surgeon maintains contact
with battalion headquarters and with each battery aid detail,
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supervising, reinforcing, and to a limited degree, .supp}ymg
these latter units with medical supplies and materials. o

¢. Aid stations should not be established near arpmumtmn
dumps nor in proximity to the designatet'i parking places
for artillery vehicles. They may }oe established negr road-
ways, but never at important points such a-s.road .1r.1t§rsec—
tions and crossroads. A road in the imm-ediate vicinity of
an aid station is desirable to insure evacuatwp by aml.)ul-anlce.

d. During periods of activity the battery aid mer_s live x_v1th
the batteries to which attached, and return to their _sectm.ns
only at such times as the battalion is brqugh‘o tog_e't]f_ler for
rest or training. When a battery remains 1{'1 one pos1t10r.1 for
a considerable period of time, battery as@ ‘men obtalr{ a
small surplus. of medical supplies with which %o es-tabhsh
local aid posts near the battery positions. Battery aid men
care for the casualties occurring in the battery' andl take:
post in the vicinity of the guns when the battery is firing ox
receiving hostile fire. Casualties are promptly remox_red to
a place of safety, given first aid, tagged, and ca.rrled.or
directed to an aid station.  Evacuation from the battalion

is ag directed by higher headquarters. In stabilized or par-

i ili i i ttery aid men are required
tially stabilized situations, the ba : : .

to report at least once daily to the battahoq a,u?. statmx} for
the purpose of giving information and receiving instructions.
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CHAPTER 9
ESTIMATES, PLANS, AND ORDERS
Paragraphs
Secrion I, Estimates and plams_._..__ . _ . . 128
il shleldiiordera i bl SRR IR S e E 129-135

SECTION I
ESTIMATES AND PLANS

B 128. GENERAL—For 3 form for an AAA commander’s esti-
mate of the situation and plan see FM 4-100.

Secrion II
FIELD ORDERS

B 129. GENERAL—For general information on orders and an-
nexes, as well as for the technique of preparation of a field
order, see FM 101-5. Ordinarily, AA commanders will issue
either oral or dictated orders which may later be confirmed
by written orders. In the paragraphs below are given check
lists which may be used as reminders in the preparation of
AAA field orders, for units assigned or attached to the field
forces, Tt is not to he inferred that all items listed must be
included nor that other items are unnecessary. However,
those items which are included should be expressed in the
broper sequence. A trained commander or staff officer pre-
bares an order to fit the situation, not a form.

H 130. STANDING OPERATING PROCEDURE.—In every unit, Stand-
ing Operating Procedure should be prescribed by the com-
mander whenever possible. This procedure covers those fea-
tures of operations which lend themselves to a definite or
standardized procedure without loss of effectiveness. The
adoption of such procedures will save time in the prepara-
tion and issuance of orders, minimize the chances of con-
Tusion and errors when under the stress of combat, and
greatly simplify and expedite the execution of operations in
the field, (See FM 4-100.) :

103




131 ANTIAIRCRAFT ARTILLERY FIELD MANUAL

H 131 Group CHECK LIST.

1. ¢. Enemy situation—information of hostile aerial activity
to include types of airplanes, characte.r and methqd
of attack, locations of airdromes, landing fields, and

probable route of approach.

b. Tactical plan of the supported unit and locations of
clements to be protected——locations of adjacent avia-
tion units, if known; locations o? balloon barrages;
activity of friendly aviation affecting the emplos_r_ment
of the AAA: location of adjacent AAA, and, xf the
group is part of a brigade, the plan qfrthe brigade
and mission of other groups of the brlggdg. .

2. Decision of the group commander-—tp pm'wde seareh-
light illumination for certain areas, units, or estab-
b nts.
3. a. Mljssigﬁe for each searchlight battalion—to provide
protection for certain units, areas, or establishments:
Detachment of units or reversion to battalion control
ed units.
'W(k)lfercl1 B;E;ﬁcable, the general location of one or all of
eries.
Mzgeen‘?:rgs or routes—regulation by divisions of move-
ments through their areas or assignment of routes
0 positions.
SpeEuaIl) instructions as to searchlight control.

b, Instructions applicable to all battalions—time when
ready to go into action; dlsplacemer_lt camouﬁage?
instructions to accomplish 0001~dingt19n bet*traeen or
among the battalions and with awa‘tion units, bal-
loon barrages, and adjacent AAA units; secrecy; re-
striction of movements; priority on roads.

4. Locations of service elements if they can be prescribed

at the time and instructions relatiife to rapions‘.
7. Ammunition supply points; special instructions as to
ammunition supply. .
Aid station or instructions covering evacuatlot}. ;
5. Special instructions relating to signal cgmmun;mtmn.
Antiaircraft artillery intelligence service (AAAIS).
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Axes of signal commumcatlon for group and battalions
when applicable,

Command pests for group and battalions.

B 132. BarTALioN CHECK LIsT.

1. Enemy situation.

Plan of action of supported unit, including zones of
action, sectors, or bivouac areas, and missions of
subordinate units: locations of troops and establish-
ments requiring protection: plans of friendly avia-
tion as they affect the employment of the organic
fire units; location of adjacent AAA, balloon barrages
and aviation units, if known; plan of action and mis-
sion of adjacent AA battalions.

2. Decision of the battalion commander—to provide search-
light for certain units, areas, or establishments.

3. Position, route, mission, normal and contingent sectors,
detachment of units or reversion to battalion control
of detached units.

z. Instructions applicable to more than one battery—time
when ready to go into action; withholding action;
instructions as to control; camouflage, instructions
to accomplish coordination with aviation, with bal-
loon barrages and with adjacent AAA units; secrecy;
restriction of movement: priority of targets, prmrzty
on roads.

4 Location of service elements if it can be prescribed at
the time and instructions relative to rations; location
of and instructions for ammunition train when appli-

cable; location of aid station, or instructions covering
evacuation,

5. Plan of signal communication,
Special instructions relating to the AAAIS.

Axes of signal commumcatmn for the battalion, when
applicable.

Command posts of the battalion and each battery, when
applicable,
B 133. Barrery CHECK LisrT,

1. Enemy situation—special information regardmg ehemy
aerial tactics.
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Battalion commander’s plan, plan of action of supported
unit, including zone of action, sectors, or bivouac areas,
and missions of supported units; location of troops and
establishments redquiring protection; plans of friendly
aviation as they affect employment of the batiery; loca-
tion of balloon barrages; location of adjacent and/or
other AAA units.

2. Decision of the battery commander pased on his mission.
3. Position for each fire unit, and instructions for its internal
protection. :

Instructions on special employment of particular matériel,
for example, detectors, ;

Routes to positions.

. Special instructions as to fire control—sectors of fire;

method of occupying position; secrecy; camouflage;

" cover; restriction of movement; local defense; when

to be ready to go into action; priority of targets;

withholding action; priority on roads; alternate
position.

4. Supplies; aid station, or instructions covering evacuation.

Location of trucks not required at positions.

Location of maintenance section,

5. Plan of signal communication, including at least one
alternate.
T.ocation of spotting stations.
Special instructions relating to the AAAIS.
Command post or posts (platoon).

® 134, MarcE OrpERS~—All march orders should follow the -

prescribed form of the five-paragraph field order. If the
convoy is large or if the march is to require several days, the
march order may be accompanied by a march table. (See
FM 101-5.) In a small unit such as a battalion, especially
when part of a larger command, the battalion commander’s
order may be quite brief and may be issued orally. Check
list for march orders follows:
1. Enemy and own situation,
2. Order of march.
Time of departure.
Initial point.
Exact route to be followed (use map or overlays).
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Statement as to maximum allowable speed
Destination of unit or daily run. .

3. Instructions for various organizations of the convoy
Instructions applicable to all organizations are in-

cluded in the last subparagraph lettered “z’

4, Administrative details, such as supply and n;essin

9. Information and instructions as to means and mairi
fenance of communication between units of the
convoy. : ;

Time of closing old command post and of opening the

new one, and posifions en route.

M 135. WarNING ORDERS—A warning order should precede
the marcblorder. It should be issued as soon as information
of g move is received. The broper use of warning orders will
allow suberdinates time to brepare for a contemplated move
apd will avoid keeping them alerted over an extended period.
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