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d CHAPTER 1
ORGANIZATION AND STAFF OFFICERS

: Paragraphs‘

Secrion I Pundamentals of organigstion. ... ... ... . C1- 4
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IV. Groups and 1'eg;ments_v
N Brigades o Aol S Rl s

VI. AAA stafl officers with armies and corps_ ... 20-22

Secrion I
FUNDAMENTALS OF ORGANIZATION

B 1, PUNDAMENTALS OF ORGANIZATION.—For fundamental prin-
ciples of organization see FM 100-5 and 100-10. :

B 2. Cuamv oF CommanND,—In all forms of military organiza-
tion control is maintained by higher commanders through
the smaller unit commanders. Within the antiaircraft ar-
tillery the chain of command is as follows:

a. Fighter command.—For units assigned or attached to
a fighter command, the chain of command which originates
with the defense command is—

Fighter command,

Antigireraft artillery command.

Regional antiaircraft artillery command usually a
brigade).

Groups.

Battalions.
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b. Axmy and corps—There is no direct chain of AAA
command extending from an army to its component corps;
that is, instructions originating within an army for corps
AAA will be directed in the name of the army commander
to the corps commander who will be responsible for issuing
appropriate orders to his AAA.

H 3. Fire Unir.—AAA gun and automatic weapons fire, or
searchlight illumination, is directed on hostile airplanes or
other targets by fire units. In an AA balloon organization
the balloon crew is comparable to the AAA fire unit. A fire
unit is the smallest subdivision of an AAA organization that
can actively engage the enecmy. The size of the fire unit
depends upon the tactical use of its weapons. The fire unit
must be relieved from ali details except firing.

B 4 Bartery.—a. The battery contains within itself pro-
visions for command, combat, and maintenance, hence it is
the smallest tactical unit considered in an AA organization.
b. Batteries are desighated by the type of fire unit em-
ployed, such as gun battery, automatic weapons battery, or
searchlight battery. The word “battery” also is used to
designate certain AAA units other than those cdntaiz;ing fire
units, but when se used the name of the unit contains a
descriptive title; for example, “headquarters battery.”

SECTION 'II.
BATTERIES

® 5. Gun BATTERY.—(. Fire unit.—The fire unit of the gun
battery consists of four AA guns (3-ineh, 90-mm, or 4.7-inch),
four caliber .50 local defense machine guns (In addition,
Tables of Equipment prescribe one caliber .50 heavy barrel
machine gun on M32 mount in the ratio of one to every four
trucks, 2¥2-ton or larger), and the necessary detector and fire

control equipment, together with the necessary operating per- ;

sonnel,

b. Tables of Organization.—(1) The detailed organization
for & mobile AA gun battery is contained in T/O 44-17 and
that for the semimobile AA gun battery in T/O 44-117.

(2) The gun battery consists of a battery headquarters
and g fire unit.

2
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(3) The battery commander is responsible for the admin-
istration, ftraining, and tactical employment of the battery.
He is assisted by the babiery executive, range officer, and
assistani executive.

(4) The battery headguarters consists of a headguarters
sectien, communication section, and maintenance section.

(5) The fire unit consists of a range detector section, four
gun sections, and the machine gun and executive officer’s
section.

B 6. AvromATic WeAroNs BaTTERY.—The fire unit of the auto-
mafic weapons battery varies with the type of armament as-
signed by Tables of Organization.

a. Mobile and semimobile units—In the mobile and semi-
mobile units the fire unit consists of a trailer mounted 37-mm
or 40-mm gun, a director, a power plant, and a caliber 50
machine gun. The personnel is divided into a range section
and a gun section. Caliber .50 machine guns, heavy barrel,
on M32 mounts are furnished on the same basis as for the
gun bdttery.

b, Self-propelled units.—In self-propelled units the fire
unit consists of a self-propelled mount, with one or more
weapons mounted thereon and manned by a squad. The
exact number of guns depends on the type of mount,

e. Airborne units—In airborne units, the fire unit consists
of either a caliber .50 machine gun or a 40-mm AA or 37-mm
antitank gun, No director or power plant is furnished with
airborne units,

d. Tables of Organization.—(1) The detailed organization
for g mobile AA automatic weapons battery is contained in
T/0 44-27 and that for the semimobile battery in T/O 44-127.
The organization of an airborne automatic weapons battery
is contained in T/0 4-277, that for a self-propelled automatic
weapons battery T/O 44-77 or T/O 44-28, and that for an
airborne machine-gun hattery in T/O 44-217 or 4-278.

(2) The automatic weapons hattery consists of a battery
headquarters and two platoons (three platoons in machine-
gun batteries).

(3) The battery commander is responsible for the admin-
istration, training, and tactical employment of the unit. He
is assisted by a battery executive, two platoon commanders,

3
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(This figure shows, for purposes of illustration, fire control in-
struments and guns which make up the fire unit, but does not
show an actual combat position.)

Ficure 1 —Gun battery fire unit.

(This figure shows, for purposes of illustration only, the com-
plete automatic weapons fire unit so far as armament and fire
control equipment is concerned, but not an actual combat position.)

FIGURE 2-—Automatic Weapons fire unit, mobile.

4
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and two assistant platoon commanders. In airberne bat-
teries he is assisted only by the platoon commanders.

(4) The battery headquarters (except in airborne bat-
teries) consists of a headguarters section, communieation
section, and maintenance section.

(5) Each automatic weapons platoon consists of a platoon
headquarters section and four firing units (eight fire units
in self-propelled platoons).

FIcURE 3—Automatic weapons fire unit, self-propelled.

B 7. SEARCHLIGHT BATTERY —&. Fire unit.—The fire unit of
the searchlight battery consists of a searchlight, with its con-
trol station and power plant, and a caliber .50 machine gun
together with the necessary personnel to man the weapons
and equipment. Half of the fire units also have a detector.
Caliber 50 machine guns, heavy barrel, on M32 mounts are
furnished on the same basis as for the gun battery.

‘b, Tables of Organization.—(1) The detailed organization
for an AA searchlight battery is contained in T/O 44-138.

(2) The searchlight battery consists of a battery head-

quarters and two platoons.
2 5
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(3) The battery commander is responsible for the admin-
istration, training, and tactical employment of his unit. He
is assisted by the battery executive, communication officer,
and two platoon commanders.

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

(5) The searchlight platoon consists of a headquarters
section, three detector sections, and six searchlight sections.

Ficure 6.—Very low altitude barrage halloon.

B 8. BarLooN Bartery, Low ALTITUDE.—g. The AA balloon
battery consists of a battery headquarters, engineer and com-
munication section, maintenance section, and 2 operating
platoons. The armament consists of 18 barrage balloons with
winches and accessories and 4 caliber .30 machine guns for
local defense, :

b. The detailed organization for an AA balloon battery ap-
pears in T/0O 44-317.

¢. The battery commander is responsible for the adminis-
tration, training, and tactical employment of the battery.
He is assisted by a battery executive, a maintenance officer,

8
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two platoon commanders, and two assistant platoon com-
manders.

B 9. Barroon BATTERY, VERY Low ALTITUDE—a. The AA bal-
loon battery, very low altitude, consists of a battery head-
guarters, a communication section, a supply and maintenance
section, and 3 operating platoons. The armament consists of
45 very low altitude barrage balloons, winches, and
accessories.

b. The detailed organization appears in T/O 44-327,

¢. The battery commander is assisted by a battery execu-
tive, a supply and maintenance officer, and three platoon
commanders.

d. When a very low altitude battery is activated as a sepa-
rate battery additional personnel are assigned to man the
hydrogen generator and perform the rigging and fabric re-
pair work, Normally these duties are carried out by the bat-
talion headquarters battery.

SecTion III
BATTALIONS

B 10. GeneranL—Three or more batteries of one type of fire
unit and a headquarters and headguarters battery are organ-
ized into a battalion. Battalions are classified as gun, auto-
matic weapons, searchlight, or barrage balloon. They are
designated as mobile, semimobile, self-propelled, or airborne,
depending upon the kind and amount of transportation as-
signed to them. Battalions are administrative as well as
tactical units. Provisions are made for administration, in-
cluding supply, so that the battalion may function as a
separate organization. Tactically, the battalion is organ-
ized to perform its combat mission. All battalions have
medical personnel attached; some have an attached chaplain
also.

B 11. BATTALION COMMANDERS—. General——The battalion
commander is responsible for the training and administra-
tion, including supply, of his battalion, for the tactical dis-
position of its elements, and for the assignment of proper
missions to those elements. He keeps himself informed of
the friendly and hostile aerial situations. He also informs

]
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himself of the situation and activities of friendly ground and
air forces through the group commander or by direct liaison
with the units concerned. As the elements of his battalion
may be widely scatiered for extended periods of time, the
maintenance of efficiency reguires that he make frequent
personal inspections covering all phases of their activity.
When atiached to other arms the battalion commander must
be prepared to advise his force commander on the subject of
antigircraft defense of the larger unit, =

b. Gun and automatic weapons batialions.—In addition,
the battalion commander of a gun or automatic weapons
battalion keeps his battery commanders advised of the sit-
uation so far as it affects their fire control, gives such in-
structions concerning fire control as the situation warrants,
directs changes of position when necessary, and superwses
the supply of ammunition to the batteries.

¢. Searchlight battalion.—(1) In addition to the dutles
cutlined in & above, the searchlight battalion commander
must keep himself informed of the plan for employment of
the gun battalion if furnishing illumination for a gun de-
fense. He in turn keeps his battery commanders advised of
the situation so far as it affects the employment of the search-

. lights, gives such instructions as are necessary for the efficient

employment of the searchlights, and directs changes of posi-
tion when necessary. He will submit plans for illumination
when directed by the group commander, and will supervise
the organization and operation of the Antiaircraft Artillery
Intelligence Service (AAAIS).

(2) He must be thoroughly indoctrinated with the tactics
and technique of the joint employment of fighter aviation
and searchlights, '

d. Balloon battalions—In addition to the duties outlined
in @ above, the AA balloon battalion commander must con-
cern himself primarily with the fiying of barrage balloons,
He must be prepared to submit plans to the group com-
mander for employment of his barrage balloons. If his is
the only battalion operating with a force he must be pre-
pared to get as adviser to the force commander on all mate-
ters concerning the employment of barrage belloons.

16
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@ 12. Gun Barration.—q. The organization of the mobile
antiaireralt artillery gun battalion is contained in T/O 44-15,
and that of the semimobile battalion, in T/C 44-115.

b. The gun battalion consists of a headquarters and head-
quarters battery and four gun batteries. The organizafion
of the headquarters and headquarters battery for a mobile
battalion is contained in T/O 44-16, and that for a semi-
mobile battalion, in T/O 44-116. ;

B 13. AuToMATIC WEAPONS BATTALION.—¢. The organization
of the mobile automatic weapons battalion is contained in
T/Q 4425. The battalion consists of a headguarters and
headquarters battery (T/O 44-26), three mobile firing bat-
teries (T/O 44 97)  and one seli-propelled firing battery
(T/O 44-28).

B. The organization of the semimobile automatic weapons
hattalion is contained in T/O 44-125. The battalion consists
of a headguarters and headquarters battery (T/0O 44-126),
and 4 firing batteries (T/0 44-127).

e. The organization of the self-propeiled automatic weap-
ons battalion is contained in T/0O 44-75. The baitalion con~
sists of 2 headquarters and headguarters battery (T/0 44-16)
and four self-propelled fiving batteries (T/O 44-77).

d. The organization of the airborne automatic weapons
battalion is contained in T/Q 4-275. The battalion consists
of a headquarters and headquarters battery (T/O 4-276),
three automatic weapons batteries (T/C 4-277), and three
machine gun batteries (T/C 4-278).

B 14. SrarcuHnIcHT BarTaLioN.—¢. The organization of the
antiaireraft artillery searchlight battalion is contained in
T,/O 44-135.

b. The searchlight battalion consists of a headquarters and
headquarters battery and three searchlight batteries. The
organization of the headquarters and headquarters hattery of
the searchlight battalion is contained in T/C 44-136.

B 15. Barroon BATTALION.—¢. The organization of the low
altitude AA balloon battalion appears in T/O 44-315 and that
of the very low altitude battalion in T/O 44-325,

b. Both types of AA balloon battalions consist of a head-
quarters and headquarters battery and three lettered batter-

11
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ies. The organization of the headquarters and headquarters
battery of the low altitude AA balloon batitalion appears in
T/0O 44-316. The organization of the headquarters and
headguarters battery of the very low altitude AA balloon
battalion appears in T/O 44-326.

Secrion IV

GROUPS AND REGIMENTS

B 16, GEweErAL.—The battalion is a basic self- contained ad-.

ministrative and tactical unit. The group is a headduarters
for the command and tactical contrel of two or more bat+
talions. Group headquarters . are activated in the ratio of
approxXimately one per four battalions.

B 17. Grovr,—a. The group will consist of two or more
battalions. Any combination of the various type battalions
may be organized as a group. For the detailed organization
of the group headquarters and headguarters battery see
T/0 44-12. When several AA balloon battalions are operai-
ing in the same vicinity they may be placed in a separate AA
balioon group, crganized under T/0 44-312,

b. Group commander—(1) The group commander is re-
sponsible for— :

{@) Training and tactical employment of the battalions in
his group.

(b) Issuance of any necessary instructions for fire control.

(e) Advising proper authority on AA defense.

(d) Recommendations, if called for, or issuance of instruc-
tions on conditions of readiness.

(e) Making plans for relief of personnel.

(/) Preparing plans for standing barrages, unseen fire, pre-
dicted concentrations, and withholding fire.

(g) Assisting battalion commanders in supply and admin-
istrative problems.

(h) Recommending allocation of ammunition or issuing
instructions as to its allocation.

(1) Im addition, he keeps himself informed of friendly and
hostile aerial and ground situations by frequent consultation
with commanders and stafls of friendly forces,

12
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(2) When he is the senior AAA commander with a fighter
command he—

(a) Sets up his command post in the same room or ad-
jacent to the command post of the fighter command.

(b) Cooperates with the fighter commander, advising him
on all phases of the employment of AAA.

(¢c) Organizes the AA command.

(d) Organizes the AAAIS.

(e) Insures that AAAIS covers all avenues of approach of
hostile attack.

(f) Insures dlssemma.tlon of AAAIS mformatlon to all fire
units.

(3) When acting as the AAA commander of a ground unit
of the field forces, he may act as a staff officer of the ground
force unit commander, in addition to his command duties.
When operating as part of a brigade his functions will be as
directed by the brigade commander but similar in scope to
those listed above.

(4) As the elements of the group may be widely scattered
for extended periods of time, the maintenance of efficiency
requires that he make frequent personal inspections cover-
ing all phases of their activity.

B 18 REGIMENT.—q. Certain AAA regiments that are already
formed will continue to operate as such. The organization of
these regiments is as shown in T/O 4-11 (mobﬂe) and
T/O 4-111 (semimobile).

b. Regimental commander—The regnnental commander
performs administrative functions similar to those performed
by the battalion commander and tactical functions similar to
those performed by the group commander.

SecTioN V
BRIGADES

B 19. AA BricapE—a. The AA brigade consists qrganically
of a headguarters and headguarters battery. The combat
elements of the brigade are made up of AA groups and bhat-

_talions which are attached thereto. (See T/O 44-10-1.)

b. AA brigade commander—Whether the AA brigade is
operating with -an air force, task force, corps, or army, the

532583°—43——3 13
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basic duties and responsibilities of the commander are the
same. The AA brigade commander is responsible for the
tactical employmment of the troops under his command, Dur-
ing operations he keeps himself informed as to the situation
of his own and enemy forces. He is responsible for coordina-
tion of the missions and dispositions of the groups and
battalions under his command., The brigade commander
must perform those duties that are listed in parasraph 17
for the group commander when operating as the senior AAA
commander with a fighter command or ground force.

SecTIioN VI
AAA STAFF OFFICERS WITH ARMIES AND CORPS

& 20. AA OrFricEr, ArMY HEADQUARTERS.—a. No AA section
is organic in an army headquarters. (See T/0 200-1.) How-
ever, a small AAA headgquarters and headquarters battery
(T/0 44-200-1) is provided to command the army AAA and
act as the AAA staff of the army. The senior AAA officer
present is the AA officer of the army and as such is the
adviser fo the army commander and his staff on matters
pertaining to AA defense.

b. Duties—The senior AAA officer present performs the
following duties in connection with AA defense: :

(1) Is responsible for the coordination and control of all
AA units in the army. i

(2) Acts as tactical and technical adviser to the army
commander and his staff on use of all means of ground AA
defense with the army, both assigned and attached.

(3) Prepares plans for the use and coordination of AAA
and of all other ground elements of AA defense, both active
and passive.

(4) In cooperation with the army air officer and other
members of the special staff, prepares plans for coordination
of activities of aviation with those of all elements of the
ground AA defense. ; :

(5) Supervises such AA schools as may be established,

(6) Coordinates the activities of the AAAIS within the
army and with adjacent units. (This service should not be
confused with the AWS, which operates under control of the
fighter command.)

14
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(') Submits to the army G-4 the i‘equirements for and
the recommended allocation of AAA ammunition.

B 21. AA Orricer, Corps HEADQUARTERS. —a. General —No AA
section is organic in a corps headquarters. The senior AAA
officer present is the AA officer of the corps and as such is
the adviser to the corps commander and his staff on matters
pertaining to AA defense. (See T/O 100-1.)

b. Duties—The AA officer of the corps performs, for the
corps, duties similar to those performed by the army AA
officer, and in addition, upon receipt of the corps allocation
of AAA ammunition and after consultation with the corps
G-3 and G-4, reallocates to the corps AAA units the AAA
ammunition made available.

B 22. SuscrpinaTE STAFF OFFICERS.—The members of the
stafl of the officers referred to in paragraphs 2¢ and 21 per-

form, in general, the duties prescribed for staff officers in

FM 101-5. In addition, they assist in coordinating the activ-
ities of the AAAIS of the corps and the army AAA: maintain
liaison with friendly aviation; and, in conjunction with
friendly aviation, prepare recognition codes and establish
routes of approach for recognizing friendly aviation that
must pass over areas defended by AAA, They prepare for
publication, to the army or corps, arrangements made for
joint operations with friendly aviation against hostile for-
mations.

15
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CHAPTER 2
ASSIGNMENT OF UNITS AND MISSIONS
y Paragraphs

SecrioN I. Assipnment of units__.___.___ : --- 23-28
JECNUsSganss oo b o e 29-33

Secrion I
ASSIGNMENT OF UNITS

B 23, Generar.—a. Modern warfare, with its greatly in-
creased use of air power, demands a similar increase in AA
protection, by AAA, barrage balloous, and the suitable or-
ganic weapons of the other arms,

b, AAA units arve assigned or attached to the field forces,
defense commands, bases, theaters of operations, and other
forces in accordance with the special requirements of the
particular plan or mission of the force concerned.

B 24, To Drvision.—Divisions contain no organic AAA units
nor any AAA headquarters organization, but will have AAA
units attached to them from higher headquarters when re-
quired by the situation. One automatic weapons battalion
is the usual allotment to each division when the division is
operating as part of a larger unit. When a division is operat-
ing alone, additional AAA may be required.

25. To Cores.—a. The quick shifting of modern warfare

demands flexibility in organization. This flexibility is pro-

vided by attaching such groups and battalions to the corps
as are required by the tactical situation, Two automatic wea-
pons battalions are the usual allotment of AAA to the corps,
as gun protection is normally not necessary. Where, due
to its mission, gun protection is needed, one or more gun
battalions are attached.

b. When operating independently, g corps needs more AAA
protection than when functioning as part of an army. These
additional attached units may be retained under direct con-
trol of the corps, or they may be attached to the d1\*1‘~10ﬂ5 of
the corps.

18
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B 26. To ARMY.—a. AAA protection is provided the army by
the attachment of such brigades, groups, and battalions as
are required by the situation. A normal attachment of AAA
to an army might be one AA brigade of two AA groups, with a
total of three gun battalions, three automatic weapons bat-
talions, and two searchlight battalions.

b. As the situation and the mission change, the army com-
mander calls on the theater commander for any additional
units needed for the army and its corps or divisions. Units
no longer needed will revert to the theater reserve for use
elsewhere,

B 27. To OTuER Forces.—For forces assigned to oversea pos-
sessions, bases, defense commands, theaters of operation, and
zones of the interior, AAA units are provided as required by
the missions of the forces,

B 28. TuraTer RESERVE.—In each theater of operations the
AAA units not allocated to field forces or to relatively stabil-
ized rear area defenses are held in the theater reserve. This
reserve is provided to protect strategic establishments, sensi-
tive points, and important areas in the theater zone of com-~
munications, and as a reserve for the reinforcement of armies,
independent corps, and other units operating directly under
theater headquarters. .

SECTI(.)N 1T
MISSIONS

B 29, PrimArRy MissioN.—The primary mission of AAA is to
provide local protection for field forces and Jmportant ground

Hestabhshments against all forms' of enemy air attacks and -

activities by day and night.

B 30. SEcONDARY MISSION.—The secondary mission of AAA
is defense against ground and naval targets.

B 31. Specrric PriMarRY Missions.—The specific primary mis-
sions of each of the several elements of AAA are as follows:

a. Guns.—To attack enemy aircraft within range, particu-
larly high-flying airplanes, to destroy them, to cause them to
abandon their missions, or to decrease the efficiency of their
operations. (See FM 4-104.)

17
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b. Automatic weapons—To attack enemy aireraft within
range, particularly low-flying airplanes, to destroy them, to
cause them to abandon their missions, or to decrease the
efficiency of their operations, (See FM 4-101, 4-102, and
4103, ;

c. Searchlights—To discover and illuminate hostile targets
operating during darkness in order that they may be engaged
by AAA or friendly fighter aviation. In addition, search-
light units equipped with detectors are charged with obtain-
ing and transmitting to the AAAIS operations board the
location of aerial targets.  (See FM 4-106.)

d. Barrage balloons.—To provide local protection for im-
portant ground establishments and field forces against mini~
mum altitude and dive bombping attacks by day and night.
(See FM 4-181.) ;

32. SprecIFIc SECONDARY Missions.—The specific secondary
missions of each of the several elements of AAA are as
follows: ;

a. Guns.—To attack and destroy ememy mechanized or
other ground targets within range, particularly medium and
heavy tanks and armored cars, or in coast defenses, fo
attack and destroy enemy motor torpedo boats or light naval
craft within range. (See sec. IL, ch. 8, and FM 4-104.)

b. Automatic weapons.—To attack and destroy enemy
mechanized or other ground targefs within range, particu-
larly light and medium tanks and armored cars, or in coast
defenses, to attack and destroy enemy motor torpedo boats
or light naval craft within range. (See sec. IIL, ch. 8, and
FM 4-102.)

¢. Searchlights—To assist friendly aircraft by illuminat-
ing landing strips and acting as marker beacons, or in coast
defenses; to illuminate hostile naval craft, in order that they
may be taken under fire. :

d. Barrage balloons.—To atiack and destroy all enemy
airborne troeps that may land in the vicinity of the de-
fended point, or to institute and maintain defensive measures
as directed by higher commanders.

& 33. PrIMARY VERS’US SeconNpaAry MissioNs.—a. AAA s
normally sited so as to assist, if possible, in antimechanized
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or antinaval defense. The engagement of terrestrial targets
will be undertaken only when such engagement will not
interfere with the primary mission.

b. Although AAA is not primarily designed for fire against
ground targets, a forece commander may in any emergency
relieve AAA of its primary mission, and employ it for the
accomplishment of its secondary mission. When this is done,
AAA cannot be expected to provide adeguate protection
from air attack.

¢. When AAA is engaged solely on its secondary mission,
its high silhouette and relative immobility make it an ex-
tremely vulnerable target., In addition, the normal methods
of employment, fire control, and fire direction cannot be
used on terrestrial targets.
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CHAPTER 3

CHARACTERISTICS OF WEAPONS

'Paréxgraphs
BEcTron kb Gunis st iyt Se M il e el o 34-35
I Autoniesic weaponss s v m g T i e S 36-39
II. Searchlights and accessoriesS. oo eo ool o 40-44
IV. Barrage balloon ‘and accessoiies. .. . o oo .o 45-46
SecrIoN I
GUNS

B 34. Ranges.—The limit of possible fire at aerial targets is
not the maximum range of the guns, but is fixed by the time
element of the fuze. The maximum horizontal range at
which a target can be engaged decreases with an increase
in the altitude of the target. The average maximum slant
range of AA guns is about 9,500 yards for the 3-inch guns,

" about 11,500 yards for the 80-mm gun, and about 14,060
yards for the 4.7-inch gun,

® 35, Firg ConTROL SvstEM.—a. All AA gun batteries are
provided with equipment for predicting a future position of
the target on a basis of its present performance, and de-
termining firing data for the guns. This fire control sys-
tem is the normal source of firing data for the battery,

b. There are several typss of fire control systems in serv-
ice. One type employs a height finder for target altitude
determination, while another employs a detector unit. The
detector assists the director in getting on target, and can
supply basic data to the director when fire is conducted at
unseen targets, -

c. Direct-fire sights—AA guns are provided with direct-
fire sighting equipment to allow the engagement of mech-
anized and other ground or naval targets, These sights may
also be used against dive bombers., (See FM 4-110 and
M 4-121 (when published) )

d@. Déeterrent effect.—If the pilot is aware that he is being
fired at, AAA fire may have a powerful psychological effect
on him even though no direct hits are scored on the plane.
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SEcTION IT
AUTOMATIC WEAPONS

B 36. GENERAL.—¢. Comparison with gunfire—Unlike heavy
AA gunfire which uses a time fuze to explode the projectile,
the automatic weapons projectile must actually strike an
object to be exploded. The 37-mm and 40-mm shells are
equipped with a supersensitive fuze which bursts on contact
with the plane, or destroys the projectile at the tracer
burn-out point (about 3,500 yards). Automatic weapons
fire in close proximity to a plane may have a deterrent effect
on enemy pilots, as the tracer stream is frequently clearly
visible, The effectiveness of automatic weapons, however,
must be measured by their ability to obtain hits on aireraft.

b, Flexibility—Automatic weapons have a flexibility per-
mitting them to follow airplanes at a high angular rate and
to shift promptly from one target to another. These factors,
and the great volume of fire which automatic weapons can
deliver, make them the most effective ground weapons against
low-flying airplanes. i

B 37. 40-MM Gun.—a. Characteristics—The 40-mm gun has
high mobility, is fully automatic, and can deliver short
bursts at the rate of 120 rounds per minute. It is air-cooled
and, if fired at full rate, overheats after firing about 70
rounds. Fire must then be suspended while the barrel is
changed. This requires about 20 seconds. The time re-
guired to emplace the gun from traveling position and com-
mence firing (using direct-fire sights) is from 2 to 3 minutes.
To emplace the director and prepare the unit for director-
controlled fire will require from 10 to 15 minutes. The slant
range of the 40-mm gun is limited by ballistic and gunnery
factors to targets within approximately 3 seconds time of
flight, The effective slant range is taken as 1,500 yards.
‘Using director-controlled fire, the gun will elevate from —5°
to 85° and will traverse through 360°, However, the field
of fire is limited to 290°, there being a 70° dead arc at the
director. : 3

b. Fire control system.——(1) 40-mm guns are employed
singly, The gun may be fired at the full automatic rate;
however, the best results will be obtained when using the
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director by firing single shots at the rate of about 60 rounds
per minute, Slant range is set in the director and the target
is continuously tracked. Smooth tracking is essential, Firing
data are computed by the director and transmitted electri-
cally to the gun. The gun is automatically laid by a remote
control system on the basis of the data from the director.
(For detailed operation of director-controlled fire for the
40-mm gun, see FM 4-113 (fo be superseded by FM 4-151).)

(2) 40-mm guns are also equipped with direct-fire sights
for firing against aerial targets when the situation does not
allow time to emplace the director, or when the director is
out of commission. These sights are also used to engage
terrestrial targets.

¢. Tactical use.—The 40-mm gun, using director control,
is a potent weapon for engaging targets within its effective
range, and subject to the limitations on its field of fire, Ad-
jacent fire units in a defense must be sited so as to be mutu-
ally supporting. Each fire unit is provided with a caliber .50
machine gun for engaging targets within the dead areaz of
the 40-mm gun,

B 38. 37-mm Gun.—The 37-mm antiaircraft artillery gun is
employed in the automatic weapons fire unit in the same man-
ner as the 40-mm gun. Tactically its characteristics are
much the same as the 40-mm gun.

B 39. ANTIAIRCRAFT ARTILLERY MACHINE Guns—The caliber
.50 machine gun is standard eguipment for AAA units. It
has a maximum ground impact range of about 7,500 yards.
When fired by an individual gunner, its range is dependent
upen the gunner’s dépth perception. Machine-gun fire can
be very effective against planes within 500 yards slant range
of the gun. It will fire short bursts at the rate of about 600
rounds per minute. Present tracer ammunition has a burn-
out range of about 1,850 yards.

SEcTioN IiI
SEARCHLIGHTS AND ACCESSORIES

B 40. SzarcmHiieuT.—The standard AA searchlight is a 60-
inch, drum-type light with a metal mirror, and utilizes a
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high-intensity arc. It may be traversed through 360° and
elevated to 90°, either manually or by means of a distant
electrie controller. The searchlight is capable of illuminat-
ing an airplane at slant ranges up to about 15,000 yards,
depending on atmospheric conditions and target charac-
teristics. Provisions are incorporated for spreading the beam
to about 15°, for illuminating low-flying targets, or for flood-
lighting effects. As the beam is spread, the slant range is
materially reduced.

B 41. Powsr PranT.—The power plant for the AA searchlight
is a d-c generator, driven by a gasoline engine.

B 42, ContrOL STATION.—The control station of the 60-inch
searchlight consists of a distant electric controller for mov-
ing the searchlight in azimuth and elevation according to
data received from the detector unit. A binocular, especially
designed for night use, is so mounted that it may be adjusted
parallel to the searchlight beam. It is used primarily for
observing targets at extreme ranges and for following a target
once it is illuminated.

B 43. DeTEcTOR UNiT.—The detector unit provides directional
data for the searchlight, which data are transmitted elec-
trically to the searchlight and for the AAAIS operations
board.

B 44, Sounp Locator.—The sound locator may continue in
use in some units in lieu of the detector unit to furnish direec-
tional data for the searchlight. It is capable of following an
airplane in azimuth and elevation, under very favorable con-
ditions, up to 10,000 yards slant range.

SecrioNn IV
BARRAGE BALLOON AND ACCESSORIES

B 45. OrperaTing HEeIguTs.—The normal operating height of
2 low altitude barrage balloon is 5,000 feet. The normal
operating altitude of the very low altitude barrage balloon
is 2,000 feet when flown singly, and 4,500 feet when flown in
tandem.

B 46. ARMAMENT AND ACCESSORIES.—«. Low alfitude bal-
loons.—A low altitude barrage balloon is a light streamlined
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bag containing a gas lighter than air, enabling the balloon
to support a steel cable to which a lethal device is attached.
b. Very low altitude balloons—The very low altitude bar-
rage balloon contains approximately one-eighth the amount
of gas found in a low altitude balloon. The VLA balloon flies
from a single strand of steel piano wire to which the lethal

device is attached. By flying VLA balloons in tandem, that

is, one above the other with approximately 2,000 feet of
the armed piano wire and the necessary attachment strops
for each balloon, the operafing height may be increased to
approximately 4,500 feet.

c. Lethal devices—The lethal devices used with barrage
balloons are of two general types:

(1) The double parachute type (used with LA balloons)
in which two parachutes attached to the ends of the cable
exert a heavy drag on the plane after impact with the cable
opens the parachutes.

(2) The bomb type (used with VLA balloons) in which a
licht bomb and a small parachute are attached to one end
of the cable, and a larger parachute to the other end. Upon
impact, both parachutes open and the larger parachute drags
the cable over the wing until the bomb explodes on impact.

d. Reference.—See FM 4-181 (when published) for further
details of barrage balloon employment and operation.
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CHAPTER 4
AIR TARGETS
B 47, CHARACTERISTICS OF AIRCRAFT.—From the viewpoint of
AAA, the following characteristics of aircraft are important
as they particularly affect the defense problem. .

«. Speed—affects time available for firing.

b. Service ceiling—high ceiling increases the plane’s se-
curity. !

¢. Maneuverability—ecomplicates the fire control problem.

d. Vulnerability—dictates necessity for accuracy of fire.

e. Radius of action—Ilimits the types of aircraft likely to be

engaged especially in rear areas.
B 48. CLASSIFICATION OF AIRCRAFT.—¢. Airplanes may be clas-
sified according to their purpose or tactical mission as fol-
lows: fighters, bombardment (heavy, medium, light, or dive),
reconnaissance, observation and liaison, transport or troop
carrier, glider, and special purpose.

b. The tactics, operational technique, and probable mis-

sions of each of the above enumerated classes will be found
in FM’s 1-5, 1-10, 1-15, 1-20, 31-30, and 31-35.
B 49. RECOGNITION VERSUS IDENTIFICATION.—. Recognition of
aircraft—"“Recognition” implies that the target is established
as friendly or hostile by visual observation. Aircraft are
recoghized by one or more of the following means:

(1) Appearance, that is, silhouette, markings, etc.

(2) Behavior, that is, adherence to SOP, prescribed routes,
channels of approach, formations, etc.

(3) Recognition signals, that is, lights, lamps, pyrotechnics,
or smoke, displayed in SOP codes. j

°b. Identification of aircrafi—"“Identification” implies that
friendliness or hostility of the target is determined by means
other than visual, The fighter command is normally respon-
sible for identification of aircraft. Some of the methods of
identification are—

(1) Special radar detector.

(2) Coordination of reporfs from radar equipment and
from distant observers who have recognized the target.

(3) Process of elimination, based on flight plans and other
knowledge of the movements of friendly aircraft.

(4) A method in which the aircraft identifies ifself tc a
direction finding system by radiotelegraphy.
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CHAPTER §
CONTROL OF FIRE
Paragraphs
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AL G e e 0 52-55
III. Automatic Weapons 56-59
IV Bearohbonle D0 e 60-62
V. Parraca ballopass 0~ o0 dlaad s s B 8384
: SectIoN I
GENERAL

B 50. DeriniTIONS OF TERMS.—¢. Conduct of fire.—The em-
ployment of technical means fo place accurate fire on a
target. (See FM 4-110 and FM 4-121 and 4-1i61 (when
published) .)

b. Fire direction—The exercise of the tactical command of
one or more units in the selection of targets and in the con-
centration or distribution of fire thereon at the appropriate
times.

¢. Fire control—The exercise of conduct of fire and fire
direction. 3

B 51. Fige DirecTION.—0. General—(1) The degree of fire

direction that can be exercised depends to a large extent upon
the efficiency of the warning service, which is, in turn, related

to the size and permanency of the defense.

(2) In rapidly moving situations it is not expected thai
the warning service will be elaborate. On the other hand, jn
a, stabilized rear area defense, a high degree of efficiency is
expected. :

(3) In all situations where secrecy or concealment are
important factors, care will be taken not to disclose vital
information to the enemy by premature action of any char-
acter. ]

b. Direction by fire units.—Fire direction will be exercised
by the fire unit commander—

(1) When -time will not permit the establishment of a
command net elaborate enough for fire direction,
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(2) When the fire units are so widely separated as to make
fire direction impractical by higher echelon.

(3) Whenever it appears to be the best method.

¢. Direction by higher echelon~—(1) Fire direction will be
exercised by higher echelons in a stabilized and highly orga-
nized defensive position. (This does not apply to automatic
weapons fire units.)

(2) In the majority of cases, the maximum strength of
the AAA defense will be exerted if the fire direction for all
guns and searchlights is centralized in one agency just prior
to and during the atiacks. (See FM 4-104 and FM 4-106.)

(3) Regardless of the agency exercising fire direction there
are certain details which can be promulgated by standing
operating procedure fo the fire units, : .

d. Restrictions of fire—{(1) The AAA fre unit commander
in immediate command is responsible for opening and closing
fire, He is the individual responsible for determining when
friendly aviation is unnecessarily endangered by the fire of
his unit.

(2) The normal firing status of AAA will be that of
“Release to open fire under instructions contained in local
SOP” until specifically restricted.

(3) The normal status of searchlights will be that of
“Release to operate under instructions contained in local
SOP” until specifically restricted.

(4) Barrage balloons will normally be flown at ruling
operational height, until specifically restricted.

(8) Restrictions will be imposed on the minimum number
of AAA units consistent with the accomplishment of the
desired aim. This restriction will be imposed for a specific
purpose and for a definite period of time,

SEcTION IT
GUNS

B 52. Fire ConNTrOL DoCTRINE—Considering the capabilities
of the AA guns and the characteristics of the airplane, certain
fundamental doctrines can be deduced.

. @. Targets within range must be bmught under fire with
the greatest possible speed.
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b. Every effort should be made to secure hits with the
opening rounds.
¢. The maximum volume of fire should be employed.

# 53, TarceT PrIoRITIES.—The commander should be guided
when designating targets by the following doctrines:

a. When two or more targets enter the field of fire of a fire
unit, fire should be opened on that target which offers the
most dangerous threat to the mission of the AA defense. ;

b. When two or more targets offer equally dangerous
threats, that target which is not under the fire of other AA
fire units should be engaged first.

¢. Correlating a¢ and b above, the greatest possible number
of targets should be taken under fire by an AA defense.

d. An airplane approaching an area defended by AA pre-
sents a more dangerous threat than one moving away.

B 54. CrassEs or FiRE—AA gun fire units may engage their
targets with salvo fire, barrage fire, fire by individual gun,
or continuous fire. The class of fire used will depend on the
tactics being used by the hostile air force at the moment.
The conduct of these ¢lasses of fire may be by normal director
fire at seen targets, director fire using detector data at unseen
targets, or barrage fire at predetermined points in the sky.
Consideration must be given to the conduct of fire at close-in
targets. Instructions on these methods of conducting fire
are published in FM 4-110 and will be in FM 4-121 when
published,

B 55. Rate oF FIRE.—The rate of fire to be delivered by AA
guns must be the maximum accurate rate permitted by the
matériel.

SECTION IIT

AUTOMATIC WEAPONS

B 56. Fire CoNTROL DOCTRINE.~—The fire control doctrine as
discussed in paragraph 52 for AA guns applies without change
to automatic weapons,

& 57. TarcET PRIORITIES.—The priorities appearing in paré,-
graph 53 for guns apply equally to automatic weapons.
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H 58, CrassEs or FIRE—Automatic weapons units normally
fire continuous fire. The conduct of fire may be by director
fire at seen targets, direct fire sights at seen targets, or bar-
rage fire at predetermined points in the sky. All machine-gun
fire is conducted by individual tracer control. Instructionson
these methods of conducting fire are published in FM 4-110
and FM 4-113 (fo be superseded by FM 4-151),

B 59. Rate oF Fire.—The rate of fire to be delivered by AA
automatic weapons must be the maximum consistent with
aceuracy.

SecrIoN IV
SEARCHLIGHTS

B 60. ControL DocIRINE.—¢. Searchlights do not provide
illumination for any particular fire unii or friendly figshter,
but for the defense as a whole.

b. The number of searchlights in action should always be
kept at the minimum consistent with the desired illumination,

¢. As many targets within range ag can be effectively en-
gaged by the gun or fighter defense must be illuminated with
the greatest possible speed.

d. Every effort should be made to obtain illumination im-
medzately upon going into action.
* e. The highest tactical commander who is ca.pab]e of ex-
ercising 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 commanding the platoon. Tac-
tical control during action by individual detector and light
commanders, previously thoroughly trained and indoctrin-
ated is normally the only control adequate tc handle the
problem,

B 61. Tarcer Priorrmies.—For information concerning' tar-
get priorities see FM 4-106.

B 62. TrnuvmaNaTION.—Targets may be illuminated as follows:
¢. Initial illumination assisted by detector data. ;
b. Carrying of targets already illuminated.
¢. Spread beam technique.
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d. Illumination of ground objects.
e. For further information on searchlight employment
and technigue see FM 4-106 and FM 4-175.

SecTIoN V
BARRAGE BALLOONS

# 63. DocTtrRINE—A balloon barrage, provided it is in the
air, is the only AA weapon thai can accomplish its mission
without receiving prior warning. Hence 3 maXimum number
of the balloons in the barrage should be flying at ruling op-
erational height at all times, weather and local situation
permitting. :

# 64. BarragE ConTrOL.—a. Barrage control is the process
of ordering, for any reason, certain balloons in a barrage, or
an entire barrage, to be grounded or the altitude to be re-
duced, and of again ordering the balloons of the barrage to
fly at ruling operating height. For further information on
employment and technique of barrage balloons see M 4-181
(when published).

b. The unit of barrage control is the barrage. The barrage
may be a single detached platoon or battery, a battalion, or
two or more battalions. All of the balloens required to defend
a single or multiple objective are controlled as 6ne‘ barrage.
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CHAPTER 6
EMPLOYMENT IN REAR AREAS
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' Secrion I
FIGHTER COMMAI\JD

B 65. GenEraL—Theater of operations, base, depaztment de-
fense, or similar commanders are responsible for the installa-
tion and operation of the complete air defense organization
within their commands. This function is normally delegated
to the fighter commander through the air force commander
within an air defense area prescribed by the theater of oper-
ations or similar commander. Ground units of the field forces
outside the air defense area are responsible for providing
local antiaireraft artillery protection through the fire of as-
signed or attached antiaircraft units.

@. All antiaircraft units employed in air defense operations
within the air defense area of a fighter command will be
under the command of the fighter command.

b. Antiaireraft units assigned or attached to ground units
of the field forces usually are not under fighter commands.
Whenever practicable, however, these units will establish
liaison with adjacent antiaireraft units under the control of
the fighter command for the purpose of—

(1) Receiving intelligence and identification information
on friendly and enemy aerial activity.

(2) Receiving information relative to fire on unseen targets.
Giround force commanders must see that such liaison is estab-
lished.

B 66. FrouTER CoMmmAND.—The fighter command is the defen-
sive element of an air force assigned the mission of protecting
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rear areas, lines of communication, and the zone of the in-
terior. The primary weapons employed in the general defense
of an air space are fighter aviation and AAA, An AWS is nec-
essary to provide early warning for these weapons.

B 67. OrganizaTiON.—The fighter command consists of the
fighter commander and his staff, an AWS, fighter aviation,
and AAA and barrage balloons. Where its area of responsi-
bility is large, the fighter command is divided tactically into
air defense wings and territorially into regions. The regions
may be further broken down into fighter control areas.

B 68. FiguTER COMMANDER.—. So far as antiaircraft artil-
lery is concerned, the principal duties of the fighter com-
mander are—

(1) Command, through the AAA commander, of antiair-
craft artillery units assigned or attached to the fighter
command.
~ (2) The strategical disposition of the antiairceraft artillery.
This disposition is based on the decision of the theater of
operations or similar commander as to the priority of areas
to be defended (air defense plan).

(3) Coordination of antiaircraft artillery and fighter
action between subordinate echelons of command (normally
accomplished through the medium of directives and standard
operating procedure).

(4) Coordination of intelligence throughout the elements
of the air defense system over which he has control.

b. The fighter commander delegates to his next subordi-
nate commander, the wing commander, such authority as is
necessary to insure coordination of action of the region AAA
and barrage balloons, with the action of the air units under
control of the wing.

B 59. Alr DerensE Wiwe.—A fighter command may fre-
quently embrace a territory so large that to insure adequate
control it must be subdivided. The territorial subdivision is
into regions. The region is the normal territorial assign-
ment of an air defense wing. The wing controls all fighter
planes, AAA, and barrage balloons within its boundaries, and
operates the collection and evaluation center for intelligence
from the AWS. Identification of targets is also made in the
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wing, by an identification section, which has available -the
flight plans of all known targets.

B 70, Wine COMMANDER.—The wing commander’s principal
mission is to intercept and attack hostile aircraft before they
have reached vital areas. He issues such instructions as may
be necessary to insure coordination between fighter aviation,
AAA, and barrage balloons. These may include instructions
to withhold the fire of certain AAA weapons, to contrel the
action of searchlights, or to limit the operational height or
times of flying of barrage balloons. From time to time, the
wing commander may alse announce periods of time when
fighter night patrols will be employed over specified gun-
defended areas. In practice, the wing commander exercises
his tactical control through a wing controller.

#® 71. FreurEr CONTROL AREA.—The size and charaeter of the
normal region is such as to include within its limits two or
more defended objectives or defensive areas. In consequence,

. regions are subdivided inte fighter control areas, each of

which comprises a geographical area containing one or more
closely related defended objectives. All defended objectives
within the fighter control area are located sufficiently close
together as to comprise a unit within which fighter aviation
may be effectively moved and controlled during a specific
tactical operation. The exercise of direct operational con-
trol of AAA, and barrage balloons, located within a given
fighter control area, is vested in the area commander or his
representative, the area controller.

B 72. ANTiAIRCRAFT COoMMAND.—@. All AAA and AA balloon
units assigned or attached to a fighter command are organ-
ized into an AA command, commanded by the AA commander,
who is directly under the fighter commander.

b. The AA commanders of fichter commands in continental
United States (not in theaters of operation) are assighed by
the War Department, AA commanders of other fishter com-
mands are designated by the theater of operations, depart-
ment, or area commanders.

¢. Whenever a fighter command is divided into regions, AA
units within each region are organized into a region AA com-
mand. Region AA commanders are designated by the AA
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commander of the fighter command. Similarly, AAA con-
trol areas coterminous with fighter control areas are organ-
ized when necessary.

B 73. ANTIAIRCRAFT COMMANDER —. The principal duties of
the AA commander are—
(1) Tactical disposition of AAA units.
(2) Training, administration, and supply of AAA units.
(3) Responsibility for combat efficiency of AAA units.

(4) To advise the fighter commander on matters affecting

the strategical disposition and operation of AAA,

b. The fighter commander in moving AA units within his
command and in coordinating their action with fighter avia-
tion and other weapons will take such action through his AA
commander.

¢. The AA commander is the staff officer advising the
fiehter commander on all matters pertaining to AA units
and commands the units assigned to him. In practice, the
two commanders will, of course, work out details together.
Orders, directives, standing operating procedures, and strat-
egy will be the results of their joint effort.

d. In a fighter command having several wings, the AA
commander determines policy, coordinates AAA action in
the various regions, and designates the region AA
commanders.

H 74, ReEcron ANTIAIRCRAFT CoOMMANDER—«. The region AA
commander advises the AA commander on matters of, and
is responsible for, administration training, and operation
within AA units of the air defense region. In accordance
with announced policies and SOP of the wing and the AA
command, the region AA commander will insure coordina-
tion of action of the units under his command with fighter
aviation and other weapons in the air defense wing. In-
formation, administration, and training orders, as well as
reports and information coming from the AAA units in the
field, will pass through the region AA commander’s head-
guarters.

b. When antiaircraft artillery is employed for air defense
purposes within the region, and in the absence of fighter
gviation, the region AAA commander normally commands
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the region. When antiaircraft artillery is employed for air
defense purposes within the fighter control area, and in
the absence of fighter aviation, the area AAA commander
normally commands the area.

c. An AAA liaison officer from the region AA headquar-
ters is stationed at wing headquarters. The principal re-
sponsibility of the wing AAA liaison officer is to keep the
wing eontroller informed and to advise him concerning AAA
matters. He is provided as a consultant, not as ¢ command
channel.

B 75. TAcTicaL COORDINATION (see pars. 5ld, 128, and 129) —a.
It is necessary that the fighter commander coordinate the
action of fighter aircraft and AAA so as to exploit to the
maximum the capabilities of each in an air defense area.
This includes responsibility for coordination of air defense
planning and such control operations as may be necessary
to effect successful joint operation. Control is exercised gen-
erally through the issuance of directives and standing oper-
ating procedures, and, in specific instances, by—

(1) Restriction of fire of AA weapons.

(2) Restriction of searchlight operation.

(3) Restriction of operation of barrage balloons.

(4) Ordering of special fires.

(5) Control of friendly air traffic, including the estab-
lishment of gun-defended areas over which flying is for-
bidden or restricted.

b. Standard operating procedure.—(1) It is essential for
eommanders concerned to issue clear, concise operating in-
structions for the benefit of every individual empowered to
control antiaireraft artillery, to open fire, to initiate search-
light action, or to operate barrage balloons.

(2) The normal channel for control instructions is: fighter
command—air defense wing—fighter control area—antiair-
craft artillery operations officer—units concerned. In most
instances, control instructions, other than those contained
in standing operating procedure, will originate in the fighter
control area.
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SectioN II
AAA DEFENSE

B 76. GrNeran.—a. The term “rear area defense” refers to
the defense of an area so located that an attack is improbable
by ground forces, other than mechanizZed, motorized or air-
borne, :

b. A rear area defense may include AA protection of the
lines of communication and supply, military and naval estab-
lishments, manufacturing centers, and other establishments
of major importance,

B 77. Narure or DEFENSE—a. A complete AA defense of a
rear area objective involves the carefully coordinated em-

ployment of guns, searchlights, automatic weapons, and bar- -

rage balloons.

b. AAA and balloon barrages will usually be employed in
conjunction with friendly aviation in the defense of im-
portant objective. It must be recognized, however, that not
even these combined efforts can guarantee the protection of
any deiended area. The most practical approach indicates
that the defense must be employed with the view of destroy-
ing such a large percentage of the attacking planes that it
would be disastrous for the enemy to continue the attacks.

B 78. S1izE OoF OBJECTIVE.—¢a. The size of the area to be de-
fended affects the manner in which the defense is planned.
Against small areas or precision ochjectives, an attacking
bomber must fly a rectilinear (level, gliding, or diving) course
during the bombing run so that the bombsight can be used to
the best advantage.

b, As the size of the defended ares increases, or as a greater
number of precision objectives are presented within a general
area, the nscessity for careful bombsighting diminishes. Un-
der these conditions, the attacking planes can take action to
avoid AA fire by maneuvering and still release their bombs
on the ares with good assurance that some of the more
important objectives will be hit.

B 79. Basis ror TacTical EMPLOYMENT.—The tactical employ-~
ment of AA guns, sutomatic weapons, searchlights, and bar-
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rage balloons must be based upon the current characteristics
and tactics of enemy aviation, and full consideration of the
powers and limitations of weapons of the defense. The fol-
lowing basic factors must always be considered:

«. The establishment of priorities of objectives to bhe de-
fended based upon the relative importance of each. .

b. The amount of AAA and barrage balloons available for
the defense.

¢. The establishment of an all around defense for each
ohjective.

' SEcTioN III

GUNS

B 80. Basic CONSIDERATIONS IN ESTABLISHMENT oF Gun De-
FENSE.—The basic considerations affecting the tactical em-
ployment of AA guns against bombardment aviation are:

a. A defense must be capable of exerting its power against
attack from any direction. This reqguires an equal spacing
of available batteries around the objective, modified as may
be necessary because of local terrain.

b, Batteries should be within mutually supporting dis-
tances. This distance will depend upon the range of the
weapons at the maximum expected altitude of the hostile
attack. This distance has been arbitrarily set at 6,000 vards.
This spacing of batteries prevents a complete opening in the
defense if, for any reason, a battery is unable to fire. -

¢. No single arrangement of guns will provide the maxi-
mum possible defensive strength under all conditions and
forms of enemy atfack. The defense must be established
upon an estimate of the maost likely speeds, and altitudes of

- attack. (See FM 4-104.)

B 81. NuMBER oF BATTERIES 1IN GUN DErFENSE—The relative
strength of a defense is in direct proportion to the number
of batteries allotted. Factors which must be considered in
deciding upon the number to be allotted are:

. The priority of the objective.

b. Relative strength of the opposing air forces.

¢. Location of friendly fighter airdromes and the effective-
ness of fighter action.
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d. Location of actual or probable hostile air bases.

e. Presence or absence of other friendly AAA defense areas.
f. Size, shape, and nature of the obiective to be defended.
g. Nature of the terrain,

A. The amount of AAA immediately available.

B 82. EFFECT OF INCREASE IN SIZE OF DEFENDED AREA—AS the
size of a defended area increases, more batteries will be
required on the perimeter of the defense if they are to remain
mutually supporting. The gun density over the center of the
objective will decrease and it may be necessary to place bat-
teries within the area itself in order to maintain the desired
density.

# 83, DEFENSE OF LARGE METROPOLITAN AREAS.—y. Two general
situations must be considered:

(1) The defense of only the individual objectives of im-
portance within the general area.

(2) The defense of the entire area.

b. In the defense of individual objectives, not within mu-
tually supporting distance of each other within the area,
objectives should be provided with an all around defense in
accordance with the established priority. The adjacent
metropolitan district will receive incidental protection from
these defenses.

: SEcTION IV

AUTOMATIC WEAPONS

B 84, Basic CONSIDERATIONS IN ESTABLISHMENT OF AUTOMATIC
WearoNs DEFENSE—Considerations affecting the tactical em-~
ployment of automatic weapons are:

a. The defense must be capable of exerting its power from
any direction. This requires the equal spacing of available
fire units on concentric rings around the objective, modified
as may be necessary because of local terrain.

b. Fire units should be mutually supporting. The distance
between adjacent fire units has been arbitrarily set as 500
to 800 yards. This spacing of fire units is used in order to
prevent a complete break in the defense if, for any reason, a
fire unit is unable to fire. Closer spacing than 500 vards will
make it difficult to identify tracer streams.
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c. 40-mm AA guns using director control cannot fire on
high speed targets at less than 450 vards range because of
limitations of the angular travel rate of the gun.

d. The effect of terrain on the automatic weapons defense
cannot be overemphasized. In addition to affecting the
enemy’s choice of type of attack and direction of approach,
in certain areas terrain will dictate the siting of the fire units.

e, (1) The automatic weapons defense against horizontal
flight attack can best be met by disposing fire units on or near
the bomb release line for the altitude of the attack. In the
case of dive or glide attacks, the target can be engaged most
efficiently by weapons sited within a zone 300 to 500 yards
irom the center of the objective.

(2) As a rule, an automatic weapons defense will first be
provided to combat dive and extremely low altitude, hori-
zontal flight bombardment attack. When a reasonable de-
fense against these forms of attack has been provided, the
remaining fire units will be disposed to extend the defense in
depth and to reinforce the defense. For detailed discussion
of tactical disposition of automatic weapons fire units see
PM 4-102,

f. In planning the automatic weapons defense of an objec-
tive it is necessary not only to designate the positions where
the fire units will be located, but also to coordinate the “dead
areas” of the fire units by establishing the direction of the
gun-director line for each unit.

B 85. OTHER FACTIORS AFFECTING EMPLOYMENT OF AUTOMATIC
WEAPONS DEFENSE.~The discussions in paragraphs 81, 82, and
83 apply with equal force to automatic weapons.

SEcTION V
SEARCHLIGHTS

@8 86. Basrc CONSIDERATION IN TACTICAL DISPOSITIONS.—G. Gen-
eral—The basic considerations in the tactical disposition
of searchlight units about a defended area are:

(1) The searchlight disposition should be as homogeneous,
closely knit, and as regular in shape as possible, The defense
must be capable of acting effectively against attacks from

any direction, Conditions of terrain, particularly the pres-
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ence of large water areas, may make such-a distribution
difficult or even impossible. Compensation may be made by
the employment of additional searchlight units in the weak
sector, :

(2) Hlumination, once begun, must be maintained con-
tinuously.

b. When less than one battalion is employed, searchlights
normally furnish illumination for a gun defense only. In
such a case the following considerations must be met:

(1) The searchlight defense must be able to illuminate
the target in sufficient time to permit the gun batteries to
deliver five against the target at the maximum range of the
guns.

(2) The searchlicht defense will normally consist of two
concentric rings of lights. The outer ring will have a radius

of about 9,500 yards and the inner ring a radius of about -

8,000 yards from the center of the objective.

¢. When a battalion or more of searchlights is employed,
the area is organized in the grid defense whether for opera-
tion with fighters or guns. The basic requirements to he
met in employment of the fighter-searchlight team are:

(1) When functioning as a part of the fishter-searchlight
team the illumination of the ftarget must be adeguate to
allow the fighter pilot to see the illuminated hostile plane,
or at least, initially, to see its location by the intersection
of accurately directed searchlight beams. Five minutes of
continuous illuminaticn of the enemy target is desirable.

(2) When supporting a gun defense, the illumination of
the target must be adeguate to allow tracking by the gun
battery.

(3) A major proportion of all hostile airplanes in multiple,

© wave, or formation attack must be illuminated.

(4) In a grid patitern of searchlight disposition., search-
lights should be disposed at the normal interval of approxi-
mately 6,000 yards between adjacent lights of a given row
and with approximately 6,000 yards between rows. The final
dispesition of the searchlights on the ground, while approach-
ing these intervals, will depend on the terrain features en-
countered. (See FM 4-106.) :

ORGANIZATION AND TACTICS OF AA ARTILLERY  S7-88

SEction VI
BARRAGE BALLOONS

B 87, Basic CONSIDERATIONS IN ESTABLISHING BALLOON BAR-
RAGES.—a. LA balloons have no tactical mobility and there-
fore are used principally in the zone of the interior and in
rear areas. VLA balloons, when provided with transporta-
tion, have a limited tactical mobility and therefore may, in
addition, be employed with rear echelon installations and
critical points of mobile forces.

b. First priority in barrage balloon defenses must be given
to those targets which are most easily reached by enemy dive
bombing and minimum altitude attack aviation.

¢. LA balloons (and VLA balloons in tandem) provide a
defense against both dive bombing and minimum altitude
or low level attack. Very low altitude balloons, when flown
singly, give a defense against minimum altitude attacks and
partial defense against dive bombing attacks when the
“pull-out” is below 2,000 feet.

d. Balloons are not reduced in effectiveness by cloud ceil-
ing and poor visibility and their use in areas subject to such
conditions should be encouraged. :

e. Barrage balloons are not suitable for defense by them-
selves, hbut must be used in conjunction with other defense
weapons. This mutual defense of the same objective requires
careful coordination, particularly with automatic weapons
since they are defending the same air space.

f. The density of a balloon barrage must be such as to in=
sure a high probability of impacts. Every impact between a
cable and an airplane is not necessarily fatal. Proper arming

- of the cable will increase the ratio of destructive impacts.

g. The barrage must provide an all around defense, modi-
fied as may be necessary by terrain conditions. Weak sec-
tors will be strengthened by the employment of additional
balloons.

B 88. ArEA oF EFFECTIVENESS.—The area of effectiveness for

any given form of attack is the area on the ground in which

balloon sites may be located so that their cables will present

a hazard to planes. This area is determined in general hy—
a. Form of aerial attack.
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b. Physical aspects of the defended objectives,
¢. Expected ruling operating height (ROH) of the barrage.

B 88. DisposITION OF BARRAGE BALroows.—c. Dive bombing
attack,—(1) For an LA balloon the area of effectiveness ex-
tends outward from the objective 1,400 yards. The perimeter
of the area of effectiveness is called the effective balloon line
(EBL). The balloons should be distributed throughout the
area of effectiveness and the defended area.

(2) Very low altitude barrage balloons when flown in tan-
dem will be sited in the same manner as the low altitude
balloons. gL -

b. Minimum eltitude attack.—(1) LA barrage ballcons
should be distributed throughout the defended area and out-
ward in all directions as far as the number of units will permit.

(2) VLA barrage balloons are disposed in the same manner.

(8) Aerial torpedo launching differs from other forms of
minimum altitude attack in that the plane launches the tor-
pedo and then turns away without flying over the objective.

c. Level flight bombardment.—Barrage balloon defenses are
not effective against level flight bombardment unless the
attacks are made below the barrage ROH, In level flisht
bombardment, bombs must be released some distance out
from the objective. The line around the objective, formed
by projecting to the ground these points of bomb release, is
called the “bomb release line” (BRL). The bombers must
penetrate inside the BRL after releasing their bombs: there-
fore, balloons sited inside the BRL are within the area of
effectiveness. Balloons should also be extended beyond the
BRL, the extent of the balloons being limited by the number
of balloons available. For calculation of the BRL see FM
4-104 and FM 4-181 (when published).

d. Spacing.—LA balloons (and VLA balloons in tandem)
are spaced at minimum intervals of 400 yards to avoid foul-
ing of the cables. VLA balloons are spaced at intervals of 150
to 200 yards.

e. Reference—For a complete discussion of the tactical
disposition of barrage halloons see FM 4-181 (when pub-
lished). _ . :

ORGANIZATION AND TACTICS OF AA ARTILLERY
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CHAPTER T

EMPLOYMENT IN COMBAT ZONE

Paragraphs

BECTION: T - Ground forees L con e e iAo 90-101
II. Forward area airdrome defense ___.__._ __.____ 102

i Bartase balloons =0 .- o . . - 0 103-104

SECTION I
GROUND FORCES

B 90. ArraceMENT oF AA UnitTs —For purposes of iliustrative
examples in this chapter, the following attachment of AAA
to the ground forces will be assumed:

a. To army—One AA brigade of two AA groups with a
total of three gun battalions, three automatic weapons bat-
talions, two searchlight battalions, and one VLA balloon
battalion.

b, To corps—One AA group of one gunr battalion, and two
automatic weapons battalions.

¢, To division—One automatic weapons battalion.

B 91, Mission.—a. The primariy mission of AAA with ground
forces is to provide AAA protection to important corps and
army installations, critical localities along the lines of com-
munications and supply, and routes of march against obser-
vation, bombardment, low level and dive bombing attacks in
accordance with an established priority.

5. The secondary mission of AAA with ground forces is to

supplement other artillery fire on ground and naval targets.

92. Basic DocTRINE—q, The doctrine for the employment
of AA inrear area defense, as discussed in paragraphs 76 to 79,
inclusive, applies equally well to AAA operating with the
ground forces when installations or areas to be defended
re likely fo become objectives for bombardment attack.

b. In the forward area of the combat zone, suitable objec-
tives for heavy and medium bombardment attacks normally
are rare or completely lacking, The defense is chiefly con-
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cerned with combating hostile observation, low level, and dive
bombing combat aircraft. - :

¢. Both tactical and administrative plans of the com-
mander must be known in considerable detail before the AA
defense plan can be prepared. The AA defense plan must
change to conform with movements of the ground forces.
The defense plan will provide for the attachment of AAA to
the various corps, the remainder being held under army con-
trol. It will specify missions of the army AA and the rear
limits of the areas or elements assighed to the AAA of the
several corps. In addition, measures for coordinating all
AAA will be provided. Missions of the army AAA should be
assigned with a view to reducing to a minimum any read-
justment of the coordinated defense necessitated by the
movement of one or more corps. Corps AAA should not be
assigned missions which might restrict or interfere with pos-

- sible future movements of the corps.

d. All available means of AA protection, both active and
passive, must be coordinated. Combat units of the arms will
provide their own active defense against low-flying aviation
so far as possible by the use of their organic weapons and
appropriate small arms, including the caliber .50 machine gun
on truck ring mounts, Each unit is responsible for providing

_its own lookouts and air guards. Great reliance must be

placed on passive measures for protection from high altitude

‘observation. Also, in order to deny the enemy information

from which he might deduce changes to or tactical move-
ments of the ground forces, extreme care must be exercised
in the disposition, employment, and shifting of AAA.

e. AAA should be sited so as to take advantage of defilade
from hostile artillery and ground observation,

f. Searchlights will be employed in conjunction with gun
batteries or fighter aviation in defending heavy or medium
bombardment objectives. Detector units are used for in-
telligence purposes 24 hours a day and constitute an integral
part of the AAAIS,

¢g. Fire units must be in posifions, ready to fire, when a
target appears. Allowance must be made for the time re-
guired for the unit to go into position and to prepare for
accurate fire.
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R. If the front of the foree to which the AAA is attached
is greatly extended, control becomes so difficult that decen-
tralization to the various commanders is necessary.

i. ‘The mobility of the AAA is normally equal to or greater
than that of the protected unit of the ground force. When
time and space factors, road net, and road priorities permit,
fire units advance by bounds, to their positiens along the
route of march preceding the main bedy, The force or
column commander should, whenever possible, give the AAA
priority on the roads. The movement of AAA by bounds for
the protection of motorized columns is not possible.

B 93. ConNCENTRATIONS.—a. The basic doctrines discussed in

' paragraph 92 are applied in the employment of AAA in

defense of a concentration.

b, AAA units should be among the first troops to arrive in
the concentration area.

¢. Figure 8 shows the areas in which a corps is fo concen-
trate, the railroad net leading thereto, and the direction from
which the troops and supplies are to arrive. The AAA gun
units have been disposed in this situation to protect the
arriving troops and their concentration areas, the vital rail-
way bridge, and the corps supply establishments. In this
particular situation, a total of eight gun batieries and six
automatic weapons batteries have been used. Of these, four
gun batteries and two autematic weapons batieries from
Ligher headguarters have been assighed as a permanent de-
fense of the railroad bridge. The corps concentration areas
are given gun protection primarily against observation, and
automatic weapons proiection against low flying and dive
hombing attacks.

@ 94. Bivovac.—a. Normally, automatic weapons are the only
AAA protection provided for a bivouac area.

b. Automatic weapons are employed in the same manner
as in the defense of a concentration area.

¢. One or more of the batteries may e left at the bivouac
to protect the column as it forms.

8 95. ApvaNcEs.—a. The problem of defending a column or
columns in an advance is essentially one of defending critical
localities. The principles enunciated in paragraph 92 apply.
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b. AAA should be located in the column hetween the ad-
vance guard and the main pariy.

¢. Since advances are generally made on a wide front, de-
centralization of control is indicated.

ANTIARCRAFT ARTILLERY £ 3
SHOULD BE AMONG THE - ¢ 4 it v
FIRST TROOPS TOQ ARRIVE i *
iN AREA 1

PERMANENT DEFENSE

DIREGTION OF ARRIVAL

/OF TROOPSB SUPPLIES

NOT TO SCALE

Ficure 8.—Antiaireraft artillery protecting a corps concentration
area.

d. When a corps or division is detached or widels;' separated
from the main body, coordination of the AAA is no longer
possible. More AAA should be attached to the separated
unit, ;
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# 96. OrrensiveE.—c. The problem of furnishing AAA protec-
tion in support of an offensive is essentially one of warding
off air attacks designed to stall the offensive.

b, The denial of hostile gbservation is of vital importance
during the preparation for and throughout the period of the
attack, otherwise the element of surprise is lost.

¢. For a discussion of the use of AAA in the assault of a
fortified area, see section II, chapter 8, and FM 4-104.

d. In an attack to force the crossing of a river line, AA
defense is centered around the crossing fronts and particu-
larly the pridges. If the situation permits, a portion of the
automatic weapons is crossed to the far bank by boat or ferry
before construction of the bridges is started. Continuous
protection for the bridges is maintained as long as required.

e. AA gun protection is provided by an area defense with
the forward batteries located about 1,000 yards in rear of the
line of departure, modified as may be necessary by the dis-
position of the ground forces and the terrain.

f. Figure 9 shows one method of providing AA gun protec-|

tion for a corps during an attack. In the situation shown,
an additional battalion from the army AAA has been at-
tached to the corps. The corps AA gun battalion plus one
battery is disposed to give strong pretection to the left flank
where the main effort is being made. Forward batteries are
approximately 1,000 yards from the line of departure. The
other battalion less one battery is shown protecting the im-

portant rear establishments. This disposition permits the-

withdrawal of the attached AA battalion if necessary, without
undue rearrangement of the corps battalion.

¢g. The necessity for providing automatic weapons pro-
tection to the main effort requires that some automatic
weapons fire units be employed as far forward as the tactical
situation permits. Fire units should be concealed and de-
filaded when possible. ;

h. Figure 1¢ shows the disposition of automatic weapons
for protection of a corps in an attack. The division automatic
weapons battalions are protecting the combat elements. The
division making the main effort has been reinforced by the at-
tachment of one battery of automatic weapons from the
corps battalion. 'The corps battalions less detachments are
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protecting the corps reserves, rear elements in the vicinity of
the division rear boundaries, and important corps establish-
ments in the rear.

3. The initial coordination of division, corps, and army AAA
units will be provided for in the army attack orders. For-
ward displacement of division and corps AAA units should

DIREGTION OF
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=
A
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APPROXIMATELY
1000 Y035
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X
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ESTABLISHMENTS
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‘Frcure 9—Two AA gun battalions protecting a corps in an attack.

be made by. pbounds. The army AAA is displaced forward
when the changing situation indicates the necessity for re-
vision of established priorities.

B 97. DEFENSIVE—0¢. When a force is on the defensive, AA
defense hecomes of increasing importance as there is usually
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a local inferiority in strength not only of the ground forces
but also of the air forces. A hostile attack will usually be
supported by powerful concentrations of combat aviation
which will achieve local air superiority. Under these condi-
tions, the AAA units must furnish the major portion of the
defense against hostile air activity. The problem of fur-
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DEPARTURE
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CORPS RESERVE

B g |6 g

XX XK e
DIVISION REAR BOUNDARY

v IMPORTANT REAR
ESTABLISHMENTS
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FIGURE 10—Automatic weapons protection for a corps in an attack.

nishing AAA protection on the defensive is one of providing
protection to those units which are bearing the brunt of the
enemy’s attack, . ‘ e
b. In general, corps AAA units are not attached to divisions
when part of a corps during the defense. The defense estab-
lished is an area defense coordinated by the AAA com-
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mander. Forward gun batteries are approximately 3,500
vards in rear of the MLR. Automatic weapons battalions
previously attached to the divisions will remain under divi=
sion control with the exception of the control necessary to
coordinate the defense. Automatic weapons fire units should
be disposed not less than 800 yards from the MLR. ’

¢ In a defensive situation, mechanized attack may be a -
serious menace. Preparations should include .the recon-
naissance of positions for antimechanized fire in case it
becomes necessary to employ the AAA as part-of the local
antimechanized defense,

d. Figure 11 shows one method of providing AA gun pro-
tection for a corps during defense, employing the AA gun
battalion. Gun batteries are disposed so as to provide pro-
tection for troops occupying forward defensive localities of
the main battle position and for the corps reserve and ithe
area in which it will be used. They are mutually supporiing
and coordinated with the AAA of the-adjoining corps on
the left. LS L

e. Figure 12 shows one method of providing AA automatic
weapons protection for a corps during the defense using four
battalions. Protection has been provided for the troops
occupying forward defensive localities of the main battle
position, the corps reserves and their routes forward, the
area occupied by the field artillery, and important rear
establishments. ‘

7. In the defense of a river line AAA guns and automatic
weapons will be employed to protect the reserves and the
artillery. In addition, some automatic weapons protection
should be provided on or near the river line. Searchlights
may be placed in positions from which they can illuminate
possible hostile crossings, Such positions should be most
carefully selected to provide the maximum protection from
fire delivered from the opposite bank of the river. :

¢. In protecting extensive counterattacks, employment of
AAA units is similar to their employment in the attack, pro-
vision being made in the plan for prompt reestablishment of
the defense when the objective of {he counterattack has been
secured, or for continuing the attack in case the counter-
attack develops into an offensive.
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B 98. Pursuir—The problem of AAA protection in a pursuit .

is essentially an offensive operation in the case of direct pres-
sure, and a rapid advance in the case of an encircling move-
ment. In the case of direct pressure, the AAA units must
be prepared to move forward rapidly by bounds. AAA guns
normally will not be used in an encircling movement.
Armored forces normally are assigned the mission of the
encircling maneuver in the pursuit. For the discussion of the
tactical employment of AAA with the armored forces engaged
on this mission, see FM 4-101, ;
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FiguRrE 11.—AA gun battalion protecting a corps in defense.

B 99. RETROGRADE MOVEMENTS.—¢. When withdrawing under
pressure from hostile ground forces, AAA protection is pro-
vided for the moving columns as in an advance. In addition,
the rear guard must be provided with AAA protection 2s in a
defensive situation. It is highly probable that the enemy
will have at least limited air superiorify. The progress of
leading elements must not be obstructed as this would
jeopardize the movements of the main forces following. Pro-
tection of defiles is, therefore, of the utmost importance. The
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success of the withdrawal will depend largely on the secrecy
with which it is accomplished,

b. Withdrawal is usually made under cover of darkness.
However, the tactical situation may in exceptional cases de-
mand a daylight operation and AAA protection becomes even
more important under this condition. .

¢. In a withdrawal, enemy mechanized forces are a serious
menace, and the AA defense should be planned with this in
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Ficurz 12—AA automatic weapons protecting & corps in defense.

mind. Care must be taken that AAA guns are not left without
protection in positions exposed to mechanized attack. Alter-
nate positions for antimechanized fire should be recon-
noitered, so that the AAA may engage ground targets if the
mechanized threat requires it.

d. When not pressed by the enemy, a withdrawal is pro-
tected by the AAA as in an advance.
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e. Coordinated control in the case of AAA gun units is
usually practical in a withdrawal and should be maintained.
If AAA is to be used with a covering forece, it should be
attached thereto. ;

B 100. ProTECTION OF TRAINS.—AA automatic weapons fire
units will often be attached to ‘troop units moving by rail,
These weapons will be mounted, ready to fire, on flatears or
gondolas, spotted in the train so as to provide all around
and mutually supporting fields of fire. (See fig. 13)

B 101, EmprovyMmenT WITH ArMORED FORCES—AAA will be at-
tached to the armored forces as the situation warrants., The
number snd kind of units attached depend on the nature
of the operations and the terrain over which the armored
forces operate. Weapons attached must be usable against
either air or ground targets., (See FM 4-101.)

SEecTion 1T
FORWARD AREA AIRDROME DEFENSE

B 102. FORWARD AREA AIRDROME DEFENSE—a. AA protection
of forward area airdromes is of the utmest importance.
Friendly aircraft cannot be expected to achieve and main-
tain air superiority over unprotected airdromes. Enemy
aireraft may be expected to place unprotected airdromes in
the highest priority for all forms of air attack. - Air forces
will normally have AAA assigned or attached for the protec-
tion of operational airdromes,

b. Most forward area airdromes should be considered as
point objectives which may be attacked by high and low
level hombing, strafing, and dive bombing aviation. AA de-
fense may include hoth guns and automatic weapons. The
doctrine outlined in paragraphs 76 to 85, inclusive, for rear
ares defenses applies equally to guns and automatic weapons
employed for defense of forward area airdromes.

¢, Searchlights are used to illuminate: the area against
sabotage, ground attack, airborne attack, for the dazzle and
giare efiect on low level raiders, homing beacons, and for
llumination of landing strips. Normal illumination for guns,
automatic weapons, and friendly fighter interception will
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be the exception, rather than the rule, around forwald area
airdromes.

d. 'I‘h_e AAA commander coordinates his fields of fire gun
emplaoements, cameouflage discipline, and communica:aions
with other airdrome defense troops and with the airdrome
commander. (See FM 4-102 and 4-104) :

Secrion III
BARRAGE BALLOONS

# 103. Tyre—VLA barrage halloons possess some mobility
and may be adapted to tactical employment with the field
forces, particularly in a rear area installation of an army
‘Or corps.
B 104. Mrsston.—a, VLA balloon i
! —, s flown singly may h -
ployed in the following ways: e
(1) As a mobile defense in convoy duty to protect ships
(aigamst minimum altitude attack. In open regions such as
eserts the balloons may also be used to
protect land
both rail and motor. B
(2) As a semimobile defense, VLA ball
oons may be used to
protect supply esta,bhshments railheads, bridges, defiles, and |
troops in bivouac areas,

(3) Balloons may be employed in amphibious operations

f)or cg;llvog protection and as a semimobile defense to protect
eachheads and supply dumps after th i
accomplished. -
b. VLA balloons flown in tandem may be employed under
the same conditions as when flown singly, thus giving pro-
tection against dive bombardment or low level attack to

g c
hi JIEE a ltltudes :E or a Onlplete d]SCuSSIOII Of ‘JI-IA
balz(}ons
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CHAPTER 8
EMPLOYMENT AGAINST LAND AND NAVAL TARGETS

Paragraphs

Secrion I. Engagement of mechanized targets. . ..-———- 105-112
II. Assault of fortifications..________ oo 118-115
116-119

III. Engagement of naval targets_..
SEc1ION T
ENGAGEMENT OF MECHANIZED TARGETS

% 105. TArceTS—a. Mechanized targets which the AAA
may be required to engage are—

(1) Heavy tanks (50 to 75 tons) —These are su1table tar-
gets for AA guns, but normally are not vulnerable to fire
from AA automatic weapons except at very short ranges.

(2) Medium tanks (18 to 35 tons).—These are suitable
targets for 37-mm or 40-mm AA automatic weapons at
ranges up to 500 yards and for AA guns.

- (3) Light tanks and armored cars. —These are lightly ar-
mored and are suitable targets for AAA of caliber 50 and
above.

(4) Unarmored vehicles—These are suxtable targets for
all weapons including small arms.

b, The personnel of AA batteries must be trained to dis-
tinguish between hostile and friendly armored vehicles. FM
30-40, FM 30-41, and FM 30-42 will serve as guides for this
training. FM 21—-7 lists Film Strips on tank recognition,

# 108, VULNERABILITY oF TANKs.—The most vulnerahble points
are the vision slits, ports, sides, belly, tracks, and track
suspension mechanisms. Flanking fire is preferable to fron-
tal because more of these vulnerable points are brought
under fire. At close range, even small-arms fire should be
brought to bear on the vulnerable points discussed ahove.

W 107. Free CONTROL DoOCTRINE.—q. Control of fire is deqen—

tralized to the fire unit commander.
b. In general, as many targets as possible, within range,
will be engaged by the fire unit. The fire of more than one
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gun on one target will be ordered only when no other suit-

able target presents itself for the other guns.

€. The crews of moving tanks are relatively deaf and blind
excepb in a narrow sector to their front. These handicaps
sheuld be exploited by the use of ambush wherever possible.
For example,- three tanks which appear to be traveling a
course that will take them to the flank of a gun position,
should be permitted to come almost abreast of the position
and the last tank in column engaged first; then the second
in column; and, last, the leading tank. The essential fea~
ture of this action is that the tanks are not threatening the
fire unit position. i o
. d. On the other hand, when tanks are threatening to over-
run a gun position, the tank which is most menacing (usu-
ally the closest to the gun) should bhe fired upon until hit;
then the next nearest (or most menacing) should be fired
upon. A halted tank is capable of more effective fire than a
moving tank. Consequently, a halted tank that is firing upon
the gun position may be more menacing than a closer, mov-
ing tank.

B 108. Accuracy oF FirE—To stop a tank, hit it with a force
sufficient to penetrate the armor, demolish a vital part of
the mechanism, or incapacitate the crew. It is essential that
initial fire be accurate. If opening fire is inaccurate, the
tank can seek another avenue of approach or withdraw to
a defiladed spot and neutralize the @disclosed position. Also
when antitank pesitions are disclosed, they may bhe attacked
by dismounted parties. To obtain greater initial accuracy,
AAA weapons must withhold fire until mechanized targets are
within the following ranges:

@, 400 yards for the caliber .50 machine guns.

b. 600 yards for automatic weapons,

¢. 1000 yards for the AA guns.

B 109. Seeep oF OPENING Firs—Mechanized attacks may
come quickly and with little warning, and must be engaged
speedily. In a rapidly shifting situation the battery com-
mander will be forced to use his own judgment and initiative
and will have to make the final decision as to the targets
te be engaged. (See figs. 14 and 15.) Once the target is
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FIgURE 14.—Wrong—battery is not engaging hostile fank.
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within the ranges specified above, every second of delay in
opening fire increases the probability of discovery with pos-
sible disastrous results to the fire unit.

B 1.10. AMMUNITION.—. Armor—piercing projectiles, if
available, should be used against armored targets.

b. High explosive is preferable against lightly armored or
unarmored vehicles,

8 111. MosmLity.—a, AAA weapons possess a limited tactical
mobility. The time required to go from traveling to firing
position varies from about 3 minutes for the 40-mm gun
(for use of direct-fire sights), tc about 15 minutes for the
890-mm gun,

b. Because of the extreme Iength of time required to move
AA‘guns they should not be used in the first lines of the
antitank defense, but rather should be disposed in depth
to cover possible break-throughs in the front lines. No
g.ttempt should normally be made to move AAA fire -units
Lust pricu; to or during an engagement. Self-propelled AAA

as greater mohility an I
e y and may be used as far forward as

¥ 112. REFERENCE—For information on selection, oceupa-
tion, and organization of positions for AAA fire units on

antimechanized missions, see FM 4— 101,
b FM 4-102, and FM

Secrion II
ASSAULT OF FORTIFICATIONS

B 113. GEnERAL.—a. Present day technique for the assault
of permanent fortified positions requires the employment of
a selected, mixed force which may include AAA as assault
artillery. The actual assault is preceded by a bombardment
during which the fortifications are shalled by long range
artillery and bombed by airplanes. During this phase, the
flat trajectory, high muzzle velocity antitank and AAA
weapons are moved into positions from whick fire can be
p_laced directly on the ports and embrasures of the fortifica-
tions. After.the long range artillery ceases its fire, the AA
and antitank guns continue their fire until the assa’ult par-
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ties can actually cover the structure with flame throwers and
smoke. Having closed with the emplacement, special parties
destroy it with demolition charges and grenades.

b. In addition, AAA may be called upon to reduce small
pill boxes or to penetrate armored turrets by direct fire.

B 114, Mission——TIn Ghe assault of permanent fortifications,
the mission of the AAA is to force the defenders to keep ports
closed and deny their use for returning fire. Against smaller
structures, the destruction of the fortification may he re-
quired. For technigue to be employed see FM 4-102, FM
4-104, and FM 4-121.

B 115, DrsposiTions.—The prime tactical consideration is a
clear view of the target at a range sufficiently short to permit
observation and adjustment of fire on small openings in the
fortification. In order to hit these targets, guns must be
emplaced within the field of fire of the defending weapons.
Concealment, movement into position under cover of dark-
ness, and adequate provisions for protection of the gun crews

are necessary.

SecrioNn IIT
ENGAGEMENT OF NAVAL TARGETS

B 116, Misston.—The secondary mission of AAA, disposed on
or near water areas in which enemy units may operate, is
fire for the destruction of hostile naval craft. Highest prior~
ity is given to fire against motor torpedo boats.

B 117. CHARACTERISTICS AND Tactics or MoTor 'TORPEDO
Boats.—ua. Motor torpede boats have the following charac-
teristics:

(1) Speed, from 30 to 6[} miles per hour.

(2) Hull construction, almost entirely of wood.

(3) Low silhouette, about 10 feet above water line.

(4) Radius of action, up to 1,000 miles at reduced speed.

b. Motor torpedo boats will attempt an attack at high
speed in order to achieve surprise, and will depend upon their
speed and maneuverability for protection against fire from
shore batieries.
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;ella. EMPLOYMENT—q. Both AA guns and automatic
. atpons are capable of defending against motor torpedo
t;;aé -Z.t However, ai}utcmatic weapons are relatively ineffec-
i Tanges greater than 2,500 yards chi .
control difficulties. . Sl

b. Two AA guns should be usi i
. ed as a fire unit.
matic weapons fire unit is one gun. o o
thc.hSmce motor torpedo hoat attacks can be macie during
: ; - oulrls olfd dbarkness,' searchlight illumination of the fields
re shou e provided. Searchlights ma,
. ] als
dazzle or blind the hostile naval craft, : : el
Weo; Antxa{ﬁ:raﬁ artillery used as antimotor torpedo boat
apons will usually be located in 2 harb
2 or defense wh
fixed seacoast guns may also be used for the same mi-ssiz;e

Their employmen t SIEOEIld ther efor €, be COoOoY dlr.late uI}deI
3 2
d. a

| ] S -
118. REFERENCE—For information on selection, occupa-

tIOl], and ()Igaluzatlon Of DDSIthIlS see FM 4——102 FM 4-1 4
o £} 0 £)
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CHAPTER 8
ANTIATRCRAFT DEFENSE PLAN

B 120. GeENERAL.—ADN effective defense against the operations

of enemy aircraft requires the coordinated efforf of all ele-

ments of the command and the utilization of every available

active and passive means of defense. This chapter deals with
a plan for their coordinated use.

B 121, COORDINATION OF DEFENSE MEASURES.—&. The desired
coordination of all AA defense measures in any large area is
usually effected by the organization of a command for air
defense. Operation of AAA in defense of ground troops and
installations must be coordinated with those of aircraft. This
applies particularly to the employment of that fighter avia-
tion designed primarily for defensive missions in the AA
security of important areas and ground installations and
the protection of ground troops and their observation avia-
tion beyond the range of AAA Suitable air-ground com-
munication and recognition signals must be established.

b. AAA forms the framework upon which all active ground
measures for air defense are built.

B 122. TERRAIN.—IN preparing the AA defense plan, a careful
_study, by means of maps, aerial photographs, reconnaissance,
and reports should be made of the terrain over which the

. defense is to function.

B 123, Enemy Aviation.—A study of enemy aviation should
include—

a. Composition and strength of hostile air forces,

b. Location and type of enemy airdromes and sir estab-
lishments.

¢.Air tacties employed by the enemy, :

d. Probable objectives of enemy aerial observation or at-
tack and direction or directions of approach to them,

# 124, WrIENDLY TROOPS—a. Aviafion—A thorough knowl-
edge of our own forces, both ground and air, and of the over-
all plan of operations is necessary. The method of employ-
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ment of the various types of aviation used, the locations of
our airdromes, the routes and schedules used by our aerial
formations, the areas over which they habitually pass, and
the areas over which they de not normally operate, are essen-
tial factors.

b. AAA —There must be coordination of the plans for the
employment of the AAA with the force and its components
and that of adjacent forces. For example, the army com-
mander should fix the responsibility for the coordination of
the AAA defense between the several corps and along the
corps rear boundary.

B 125. COORDINATION OF FIRE AT AIR TARGETS.—Some of the
coordinating measures which may be taken are as follows:

@. AAA—The dispositions of AAA and the fields of fire of
. the guns and automatic weapons should be clearly indicated
on an overlay which is attached to the plan. Elements re-
ceiving special protection should be indicated.,

b. Organic AA weapons.—Other elements of the force are
equipped with machine guns designed primarily for AA fire,
The disposition of these weapons should be coordinated with
the AA’s own machine guns by indicating on an overlay the
areas to be covered. ‘ ;

‘. Auziliary weapons—In addition to the fire of AAA and
of organic AA weapons referred to in ¢ and b above, all small
arms of the several arms and services should be employed
against low-flying hostile aviation. The machine guns of

units in reserve should be sited ‘habitually to provide AA
protection.

-H 126. WARNING OF APPROACH OF EnEMY AIRCRAFT.—AA de-
fense depends upon an efficient warning system which func-
tions with sufficient speed to permit the operation of the AA
defense plan. This warning may be provided by the
following: 3

a. Aircraft warning service—This service is described in
FM 11-25. Information as to its establishment and operation
should be incorporated in the AA defense plan. Instructions
for its coordination with the AAAIS should be clearly defined.

b. A4A4I8~—This service is described in FM 4-106. The
AAAIS is normally operated by the searchlight defense.
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YWhere there is no searchlight defense, the other AAA units
i AAIS. :
must establish and operate an A : B
¢. Air guards.—All units are responsible for security and
should maintain air guards at all hours. The .a'gproacjn. of
enemy aircraft should be indicated by the prescribed alerting
signal restricted for this use only. :

® 127. SuppLy AcTrvinies—Supply installations and trains
should be located in areas protected by AA ﬁlre and should be
concealed. Immobility during aerial activity may pr.eve_nt
detection. Effort should be made to route convoys and trains
through protected areas.

B 128, RestrIcTIONS TO AVOID CASUALTIES.—TO_ avoid gasualdm
ties to our own forees, both on the ground and in the f"‘“"’ c_el-
tain restrictions upon AA fire irom the ground must be im-
5 include—
osed (see pars. b1 and 75). These mgg; ine ;
13 a. Designation of minimum elevation for ﬁrmg of‘guns{
automatic weapons, and small arms when the direction o
i -, - r - s-
fire is over or toward our own Iorlce ] :
5. Prohibition of fire against airplanes actually engaged in
| i licy.
aerial combat, a question of po S ‘
¢. Prohibition of fire at airplanes by mdw%duals except as a
part of the supervised fire of a squad or higher ?cheion.
4. Prohibition of fire against airplanes unless they are
e ile ot it a hostile act.
recognized as hostile or commi 3
¢ Prohibition of fire during the announcefd penod of 3:
”ﬁg-hter night” except when the fire unit is supject to an over
hbstile act. = .
B 129, OrmeEr REsTRIcTIONS —Other restrictions mmay in-
ude~ . .
da Restrictions on fire and the use of searchlights against
aircraflt in order to insure secrecy. gyl
b. Restrictions on the use of barrage halloons t'o av?lfi dx;;r
closing 'si;rongly defended points, in.ter_ference -\N‘Ilt‘h the co
duct of AAA fire, and operations of friendly aircrait.

B 130, NorMAL RESTRICTIONS.—The following genezj_al rui;s
on reétriction of AAA fire and operation will constitute the

1 basis of local SOF! : o 5
no;mf.seen” targets—(1) Restriction of fire against “seen

targets will be the exception rather than the rule. AAA will
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Eormallj_r open fire on the following targets whenever it ean

0 SO With?tlt unnecessarily endangering friendly aviation

unless specifically restricted: ’

((gi ::Ircraft identified as hostile by the fichter command.
ircraft recognized as hostile, either by

e ‘ : S er by appearance or

(¢) Parachute mines, as follows: automatic weapons will
cngage parachute mines down to an altitude of 300 feet when
the angle of elevation is greater than 10°

(2) Protection of certain vulner o

) ; erable points or areas m

be so important that modificati e

on of the

necessary to allow— e

(@) AAA to open fire on any airer ich i

: ¥y aireraft which is n iti
recognized as friendly. AR

(B) Fire to be opened on hostil

b) e targets regard

‘position of friendly aviation, il

. af?t) alzé&A]i;o or;;:n fire on any dive bomber or low-flying air-

g ually attacking defended installation
fire has been restricted. By though

(4)" AAA t{l open fire at any time when directly attacked.

'ﬂb. Unseev.z targets—(1) Normally “unseen” targets iden-
El‘ e(_:I as hostﬂ_e may be engaged at any time by AA guns which
are included in the air defense communications system of g
fighter command, unless specifically restricted.

] (2) AA guns, not included in the air defense communieca-
tx(.)ns systex.n .Gf a fighter command and in an area where
friendly aviation might be endangered, will not fire on un-
see(r31 targets unless a hostile act is committed

) Automatic weapons will not en -
L gage un
unless directly attacked, : o

(4) It is the responsibility of the local AAA commandey
;g-_ mg;;e every effort to determine whether or not there is

riendly aviation in the vicinity prior o o i .
unseen target, i
@ ]E}ef_ense in certain areas may be such that modifica-
tiens, similar to those in @ (2) above, may be necessary.

c: _Searizhleghts.——’l‘he normal status of searchlights will be
as given In paragraph 51d. Illumination may be withheld
for reasons similar to the following:

(1) To protect friendly fighters.
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(2) To prevent illumination of friendly formations.

(3) When such illumination would be an aid to the enemy
without resultant advantage to friendly forces (blackout) .

d. Barrage balloons.—(1) Barrage balloons will normally
fly at ruling operating height (ROH).

(2) The controller, or similar authority, may, for a specific
purpose, order certain balloons close-hauled, or change the
altitude at which the barrage will be flown, or order fighter
aviation to engage drifting barrage balloons. AAA weapons
will not engage drifting barrage balloons.

B 131. ForM FOR AN AA DEFENSE PraN.—An AA defense plan
may be issued in the form of an annex to the orders of the
force commander. The following is an example of the sub-
stance of such an annex, issued by a corps commander:

a. Enemy aviation.—Information on recent employment of
enemy aviation, including a description of the tactics em-
ployed by each type and an estimate of its organization,
strength, and employment in the coming operation.

b, Friendly troops—(1) Aviation.—AS much of the plan
of employment of friendly aviation for the coming operation
as will enable the ground forees to recognize and avoid plac-
ing their AA fire on friendly airplanes. Times, localities, and
altitudes of activities, special markings, formation, recogni-
tion signals, locations of local airdromes, and landing fields
should be covered,

(2) AAA—As much of the plan of employment of the AAA
of the army and adjacent corps for the coming operation
as will insure coordination between these units and the corps
AAA,

¢. A statement of the general measures of all forces with
the corps to maintain an effective defense against enemy air
aftack and observation. Statement of means to be em-
ployed—active defense, passive defense, and an effective

- warning system.

d. Corps and division aviation.—Orders for the employ-
ment of the corps aviation and appropriate coordinating in-
structions for divisional aviation, during the coming opera-
tion, with special reference to AA defense. ] :

e. AAA fire—(1) Antigircraft weapons.—Subparagraphs
for. the corps AAA units, division AAA units, and the or=-
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ganic AA weapons of corps troops. 'The attached overlay
shov&.?s the plan of employment of all these weapons for the
coming operation, their locations, zones of responsibility
and contingent zones. Explanatory instructions are placeci
on the overlay, or in this paragraph, to insure thorough un-
derstanding by all concerned of the coordinated corps plan
of employment. :
(2) Auziliary weapons—Instructions directing and con-
I'Egolling f}}_lehﬁre at aircraft of those weapons of the ground
rces which are not assigned i
e g 1r-1 (1) above to AA defense as
_ (3) Conduct of AA fire—~Restrictions on fire and search-
light employment to insure secrecy. Target priorities. Em-
ployn}en.t of organic AA Weapons' against mechanized forces
Restnctlpns as to minimum angles of elevation directions‘
of fire, withholding of fire, and AA fire by elements in actual
contact with enemy ground forces. Instructions to insure
the protection of friendly aviation from our own AA fire
j. Passive defense~—Instructions for conduct of troops it::
movement and in bivouac to avoid detection and to reduce
casualties from attacks by enemy aviation. Control of lights
Use of cover and concealment, Camouflage, Use of smoke.
Inst%fuctions for conduct of civilian populatioh within the;
service command as to the use of lights and cover.
g._Fa.c.tors pertaining to AA defense to be given consid-
el.'atlon in the selection of supply installations and train
blvou:.acs, and in the selection of convoy and train routes
Restrictions on the size, composition, and movement of co-n—'
voys. Use of lights in convoys,
A, Ipstructions for the ccllection of important enemy air-
c‘raft 11'1te1]igence from, and for its fiissemina,tion to, divi-
sx‘ons, ].me of communieation troops, supporting grour;d and
iur units, and the rear echelon. Directions for the main-
sje;r?;]? of AA lookouts by units. Standardization of alarm

i. Instruction 5 di i g i
” 2 s for coordination of the AWS with the
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CHAPTER 10
COMMUNICATIONS

® 132. GEnERAL—¢. AAA communications comprise all the
means employed to transmit commands, intelligence, and
administrative messages between AAA units; and for liaison
with units of the other arms and services, except those trans-
mitted by special couriers in the Army and civil postal service,

b. Within the AAA units, communications are needed be-
tween the various command posts and with service elements
for normal command and administration. In addition, an
intelligence net is required to transmit timely warning of
the approach of hostile aircratt. In the lower echelons, com-
munication must be established also for conduct of fire and
for the use of air guards. ;

B 123. RESPONSIBILITY OF COMMANDERS.—d. The commander
of each tactical AA unit is responsible for the communications
within his own unit. In ail AA units down to and including
the battalion, & unit communication officer, appointed by the
unit commander, exercises immediate supervision over the
installations, operation, and maintenance of the communica-
tion agencies of the unit.

b. To insure coordination, the commander of each tactical

unit exercises supervision over the communication agencies
of subordinate units. This control is both tactical and tech~
nical, Tactical control insures establishment of necessary
communication agencies between tactical units in accordance
with the tactical plan. Technical control standardizes the
installation, operation, and maintenance of the various com-
munication agencies. In the exercise of technical control, the
communication officer deals directly with the communication
officers of subordinate units.
B 134. NaTure AnD ExTENT OF COMMUNICATION SysTEMS.—A
selection of the agencies to be employed and the extent to
which the communication system will be installed in any
situation depend upon the following factors:
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¢. Facilities evailuble—(1) Present Tables of Equipment
provide for the issue ef radios down to and including all
fire units. Radio will form the framework of the communi-
cation system. A minimum amount of wire communication
equipment is carried by the various units. If time permits
and the situation requires the use of more wire communica-
tion equipment than is carried, it may be drawn from Signal
Corps supply depots. Finally, the commercial facilities avail-
able influence the amount of wire that must be laid. Fullest
possible use should be made of established lines.

(2) In barrage balloon organizations wire communication
is usually employed for both LA and VLA units. Radio com-
munication may be used to supplement the wire nets or as
an emergency means of communication,

b. Frequency of movement—The opportunity to expand
the communication system beyond the radic net will depend
upon the time available for laying wire. The amount of wire
that can be laid will vary from none, in a situation where
the AAA changes position frequently, to an elaborate system
set up by semimobile units in a stabilized situation.

¢. Dispersion of units-—The physical separation of the AA
elements may be the deciding factor as to what agencies
can be employed. Where elements are disposed in a defense
of an establishment, distances between the various units will
not have any great influence on what types of ecommunica-
tion can be used. Where AAA is employed with the ground
forces in the combat zone, however, the greater separation
of units may prevent the use of one or more agencies.

d. Secrecy.—In certain situations, secrecy may dictate the
selection of the ageney employed.

e. Terrain and aimospheric conditions—Atmospherie con-
ditions affect the range of radic communication as does ter-
rain, particularly where the sets must be emplaced at a lower
elevation than the surrounding terrain.

f. Communication discipline—A unit with a complete com-
plement of communication equipment properly installed will
frequently experience great difficulty in receiving messages
and maintainihg a rapid and accurate flow of information.
Communication discipline is lacking. All personnel must be
impressed with the necessity for an orderly, systematic han-
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dling of communication. Officers and men alike must be
indoctrinated with the necessity for hrevity. Ngver .us.;e two
words when one will convey the meaning. The training of
radio, switchboard, and telephone operato::."s must be con-
tinuous and progressive. One of the most important duties
of the unit communications officer is a constant check of the
discipline within the communication nets.

B 135. EMPLOYMENT OF SIGNAL AGENCEES.—Detail_ed desc.rip-
tion of communication matériel, together witlr_L instructions
for its installation, maintenance, and opera.ti‘on, are cgn-
tained in 24-series Field Manuals and 1l-s_er1e§ Techm(_:sitl
Manuals. Other exterior means*of-eommumcatmn,gfor air-
ground liaison particularly, are signaling by means of panels,

pyrotechnics, flashlights, headlights and winglights, reflec-

tors, exhaust smoke, flares, prearranged ma.nemfers of planes
and formations of trucks, and other improvised systgms_
Such méans, together with simple codes, must.be prescrxb:ad
in coordinated signal operating instructions issued by the
avrmSr or task force commander. They must be changed
frequently to preserve secrecy. ~ ‘
B 136, Unir COMMUNICATION NETS—EFOI detailed_ discussion
of communications within the antizircraft units see the
appropriate sections of FM 4-101, 4-102, 4-103, 4-104, and
4-108, and FM 4-181 (when published) .
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CHAPTER 11 _
PROTECTION AND LOCAL SECURITY

# 137. CamourLAGE—q. Camouflage is the work done to
deceive the enemy as to the existence, nature, or location of
troops, establishments, and matériel.

b. Effective camouflage depends on the following factors
in the priority indicated:

(1) Proper choice of position,

(2) Camouflage discipline,

(3) Proper erection of camouflage materials,

(4) Suitability of camouflage materials. :

¢. The following factors make camoufiage of AAA difficult:

(1) Units must be placed in the open to have an all around
field of fire. : ‘ !

(2) The distinctive pattern of an AAA fire unit position.

(3) Camouflage must be so designed that it can be removed
instantaneously.

(4) The size and shape of the detector in an AAA gun or
searchlight fire unit and the fact that they must be in opera-
tion 24 hours a day,

d. Dummy positions aid in the concealment of active posi-
tions by diverting the attention of the enemy. The construc-
tion of these dummy positions is of primary importance.
Their construction should be controlled by a general plan
(applicable only to rear area defenses). Evidences of ac-
tivity about dummy Dositions, including simulated fire by
means of flash and smoke devices and moving personnel dum-
ies, will increase their apparent reality,

e. The best check of camouflage and the degree of camou-
flage discipline is the study of aerial photographs and chser-
vation from the air.

7. For a detailed discussion of camouflage principles, mate-
rials, construction, and discipline, see FM 5-20,

B 138. Cover.—a, Cover is the means employed for the pre-
vention of injuries to personnel and matériel. Dependence
for protection must be placed on dispersion and concealment,

12
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glit trenches, fox holes, and parapets. PleteCtiDn of ven_zcles,
equipment, and personnel on the march is best acconflp}{shed
by dispersion. A density of 10 stf 15 vehicles per mile is an
g et for enemy attack.

unéa.l %‘iiagﬁatgzgof design and construction of field fortifica~
tion see FM 5-15.

B 139. Locan SecuriTy.—Local security is the all around pro-
tection of a command to prevent surprise, interference, sabo-
tage, and minimize the effect of enemy attacks. EYery cam:-
mander is responsible at all times for the security of his
command, For further details see FM 4-102, 4-104, 4-106,
7-5, 7-10, and 7-40. ;
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AppEnprx I

ESTIMATES, PLANS, AND ORDERS

Paragraphs

SecTion 1. Estimate of situation.__.__ LS e 1-7
1L Commanders planlidfin 00 G S inTn o i
FiEoEisla-ordersec . 55 e Li RS Soie S i 9-12

SECTION I
ESTIMATE OF SITUATION

l__l. GENERAL—AS g preliminary to the preparation of his
plan, the AAA commander should make an estimate of the
situation. Ordinarily, the estimate of the situation is a
continuing mental process leading to a decision when needed.
In this estimate, he considers his mission, the situation, the
means available to him and to the enemy, and the results
possible in future action.

H 2. ForM ror AAA COMMANDER'S ESTIMATE OF SITUA-

" rioN.—The form given below is the standard five-paragraph
commander’s estimate of the situation. Each paragraph with
its contents is covered separately. In most cases it will be
unnecessary for the AAA commander to g0 into such great
detail, as instructions from higher authority will in large
part take the place of this estimate.

B 3. Mission (par. 1) —State the mission assigned by higher
authority or as deduced from instructions from that source
or from knowledge of the situation.

H 4. SrruaTion anp PossiBLE LiNES OF AcTion (par. 2).—a.
Considerations affecting possible lines of action.—Consider
and analyze, in connection with your mission, those factors
in the situation which will influence your choice of g line
of action as well as those which will affect the physical capa-
bilities of the enemy. Indicate ydur conclusions or deduc-
tions as to the effect of each factor on any of the enemy’s
capabilities or your own possible lines of action. The fol-
lowing lst of jactors is suggestive and not complete; nor

will all of these necessarily have any important bearing on
every situation:

T4

: (e) Assistance to be expected from—

ORGANIZATION AND TACTICS OF AA ARTILLERY App. I

(1) Relative combat power of opposing jm:ces, include—
(q) Composition and numericol sirength, include—
Own AAA force,
Own air force.
Balloon barrages.
Enemy air force.
(b)Y Arms and ermament, include—
Mumber and types of AAA weapons. “
Number and types of own balloon barrages. i ‘
Number and types of own aircraft. \
Number and types of enemy aireraft, ;E
(¢) Combat efficiency, include— _ |
Physical condition. 1
Morale.
Training.
Battle experience.
Leadership. ;
(@) Dispositions, include—
Present dispositions of own AAA,
Present dispositions of own balfloon barrages.
dispositions of own air forece,
gi:ﬁ:ﬁ: {}isr;))ositions of enemy air force and local enemy

AAA,

Qur own air force,
Adjacent AAA units.
Balloon barrages.
(92) Aireraft warning service, inchgde—
Nature.
Extent.
Reliability. ; ._
Rapidity of transmission of information.
(3) Restrictions on operations, inclide—
 Presence of air force.
Presence of balloon barrages.
(4) Reinjorcements. s
i nd space, include— .
o gfﬁeoﬁifvf tfoop and air force movements and time
required. : T
Hostile air force movements and time required.
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(6) Terrain and water areas, include—
Effect on AAA dispositions, observation, fields of fire,
concealment, cover, obstacles, and movement,
Effect on enemy air force approaches and methods of
attack.

(1) Nature of objective or objectives being defended
include— . :

Size, shape, construction, and relative importance.

Whether forward or rear area.

Fixed or moving,

Vulnerability to the several types of hostile aircraft.

Vulnerability to attack by hostile ground or air-borne
forces.

Type and quantity of AAA armament, ;

‘(g) Dispositions (as predisposing toward or against a cer-
tain line of action), consider—

Plans for disposing the AAA available to meet the dif-
-ferent possible lines of enemy action which can
interfere with accomplishment of your mission,

(9) Signal communication, ;
(10) Weather, consider—

Inﬂfxence of climatic conditions, visibility, prevailing
qu}ds, and position of sun with reference to the
objective to be defended.

(11) Status of supply and evacuation, include—

Sufficiency in the immediate situation and mainte-
nance in future.

(12). Enemy’s knowledge of our AAA and air force strengih
and dispositions.
(13) Tactical doctrines of hostile air force.

Nore—Omly those factors which h
S 1 Ta ave an actual effect on your
choice of a line of action or on the physical capabilities of the en}emy

should receive consideration.

: b. Enemy capabilities—As a result of the preceding deduc-
tz?ns, list, in general terms only, all possible lines of action
within the physical capabilities of the enemy which can inter-
fere with the accomplishment of your mission. List counter-

. actions you can take to forestall then.

¢. Own lines of action —List, in general terms only, all rea-
sonable and practicable lines of action open to you whieh,
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if successful, will accomplish ov facilitate the accomplishment
of your mission. In simple situations and in cases involving
small commands, it usually will be possible to eliminate all bul
one of your own lines of action by deductions made in para-
graph 4a. In such a case, the analyses and comparisons made
in paragraphs 5 and 6 are omitied and the estimate is com-
pleted by a statement of the decision.

B 5. ANALYSIS OF PossiBLE LINES oF A¢TION (par. 3) —Review
mentally what would happen under all of the possible com-
binations if each of your lines of action were opposed by each
of the hostile capabilities. This is to determine the degree of
success, toward the accomplishment of your mission, that
can be expected from each of your lines of action, and to
discover the weakness of each when tested against each of
the capabilities of the enemy. From these mental analyses,
state briefly such of your conclusions as have an important
bearing on your choice of a line of action.

B 6. CoMpARISON OF OwnN Lines oF AcrioN (par. 4).—With
reference to each of your own lines of action, determine and
state the decisive factor or factors that lead you to discard
or adopt it. State, in conclusion, which line of action is
most advantageous for carrying out your mission, whatever
action the enemy may take. This determination will result
from balancing mentally the comparative advantages and
disadvantages of your own lines of action, and from judging
and weighing their relative merits, It will require a mental
review of the deductions and conclusions made in paragraphs
5 and 6.

B 7. Deciston (par. 5) —The scope of the decision will vary
between wide limits. The estimate made at any definite time
should econclude with a decision as complete as the situation
at that specific time warrants. The decision should be con-
cise and should state what the force as a whole is to do and
so much of the elements of when, where, how, and why, as may
be appropriate.
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Srerion II
COMMANDER’S FPLAN

B 8. Generar-—Following the decision, certain supplemen-
tary decisions must generally be made as to the details of its
execution. The more important of these may be annocunced
by the commander as a directive to his staff. With the com-
mander’s directive as a basis, the stafl prepares the plan in
detail. Since the commander is responsible for all instrue-
tions issued to the command, the entire plan must have his
approval or authorization.

Srcrion III
FIELD ORDERS

B 9. GEnerAL—For general information on. orders and an-

nexes as well as for the form 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. The
commander’s check list given below may be used for a re-
minder in the preparation of AAA field orders, for units
assigned or attached to the field forces. It is not to be
inferred that all items listed must be included nor that other
items are unnecessary. A trained commander or staff officer
prepares an order to fit the situation, not a form,

B 10. Sranping OPERATING PROCEDURE——In every unit, stand-
ing operating procedure should be prescribed by the com-
mander whenever possible. This procedure covers those
features of operations which lend themselves to a definite or
standardized procedure without loss of effectiveness. The
adoption of such procedures saves time in the preparation
and Issuance of orders, minimizes the chances of confusion
and errors when under the stress of combat, and greatly sim-
plifies and expedites the execution of operations in the field.
(See app. I1.)

B 11 INSTRUCTIONS FOR AAA 1IN ARMY (OR CORPS) FIELD On-
pER—Instructions for the AAA in an army (or corps) field
order are normally given in paragraph 2, under the heading
“Antiaircraft Units,” These instructions inciude the mis-
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sions of the army (or corps) AAA and attached AAA, direct-
ing particular attention, if necessary, to those bodies of
troops, installations, or critical points considered to be of vi-
tal importance. Instructions should also be included gov-
erning all attachments of AAA to the several corps (or divi-
sions in case of a corps order); directing the protection of
such army troops or-establishments as may be located in the
several service commands; and insuring coordination between
the army and corps AAA, among the AAA of the several
corps and with AAA of adjoining forces.

Nore—The instructions for AAA operating with a division will
follow in substance those given in this paragraph.

B 12. ComMANDER'S CHECK LisT.—g. (1) Situation of the op-
posing forces, brief as to ground forces, but more complete
as to the operations of the enemy air force.

(2) Plan of our forces (brief) stating clearly the plan of
our own organization. Disposition and employment of ad- .
jacent AAA and balloon barrages, extent and efficiency of
aireraft warning service.

b. Decision of the unit commander for the operation.

c. Mission of each element of the unit. (A separate sub-
paragraph for each element.)

Instructions applicable to more than one element—time
when ready to fire, withholding fire, displacement, camou-
flage, instructions to accomplish coordination within the
unit and with adjacent AA units, coordination with friendly
aviation and balloon barrages, secrecy and restriction of
movements.

d. Refer to field force administrative order or additional
administrative instructions when necessary.

e. Axes of signal communication and special instructions
relating to the AAAIS. Command posts of the AAA wunit
and of the subordinate units. 3
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Appennix II

STANDING OPERATING PROCEDURE FPOR ANTIAIR-
CRAFT ARTILLERY UNITS .
Paragraphs

e e

BECHION T Genergls oo i e R

SEcrioN I

GENERAL

B 1, The purpose of standing operating procedures is given
in FM 101-5 and FM 100-5,

B 2, Technical instructions which concern only a limited
number of specialists or other individuals, should be issued
in the form of separate instructions, appropriate reference
being made thereto in the standing operating procedure.
Staff standing operating procedures, covering such matters
as duties of various individual members of the staff, or pro-
cedure in establishing, moving, or closing the command post,
may be issued as separate documents, appropriate reference
being made thereto in the unit standing operating procedure.
All tactical doctrine, training instructions, and extracts from
training literature should be omitted from a standing eperat-
ing procedure, but when desirable, appropriate reference may
be made to such doctrine, instructions, or extracts,

B 3. In general, standing operating procedures are for use
in tactical operations. Since the object of all training is
successful employment of the unit in combat, standing op-
erating procedures are developed during the training period,
but do not cover training methods or training instructions.
These items are covered in appropriate training schedules,
programs, and memoranda.

S 4. By reference to standing operating procedure in ap-
propriate paragraphs of combat orders, the issuing of these
orders is facilitated.
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B 5. To insure uniformity in preparation of standing oper-
ating procedures, and to assist personnel in the use of these
documents, the following arrangement of subject matter
is prescribed:

. General.

. Organization.

. Reconnaissance, selection, and occupation of positions.
. Operations.

. Movements.

. Intelligence and counterintelligence.

. Communications. '

. Administration.

Command.

STyQ TR 20 O R

Secrion I
CHECK LIST

B 6. The check list contained in this seciion covers some of
the matters which may be included in standing operating
procedures developed for antiaireraft artillery units. They
should be used only as guides or reminding lists, Depending
on the type of unit being considered, some of the items listed
may be omitted, while others may be added. References to
pertinent manuals should be included where applicable,

B 7. GenEraL.—Purpose; references to standing operating
procedure of next higher unit; next lower units to base stand-
ing operating procedure thereon; when effective; to whom
applicable.

B 3. OncanizatioN.—Tactical organization of unit; assign-
ment of subordinate units; manning tables; composition of
forward and rear echelons; subdivisions of units (headquar-
ters sections, gun sections, range sections, maintenance sec-
tions).

B ¢ RrcoNNaIsSaNcE, Serrcrion, awn OcgcupaTioNn oF Posi-
TIONS.—0. Reconnaissance.—Action by organization com-
manders: composition of parties (battalion and battery com-
mander’s and superior); when made and when completed;
reconnaissance for future movements.

b. Selection of positions—Field of fire first consideration;
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suitability for occupation and withdrawal; cover: coneceal-
ment; possibilities for camouflage; defilade; routes of ap-
proach; possibility for use in antimechanized defense; circu-
lation plan; presence of gther units in vicinity which have
automatic weapons for their own antiairerafft protection.

¢. Occupation of positions—Use of agents, markers, and
guides; local security and warning serviee; designation of
emplacements; communication tie-in; emplacement: alarm
systems; cover and concealment; orientation and synchroni-
zation; command post; field fortifications; camouflage and
camouflage discipline; kitchen; latrines; local defense meas-
ures; dispersion of supplies, vehicles, ete.; antigas defense;
antimechanized defense; antitank mines; alternate positions:
dummy positions; rear echelons.

@ 10. OperaTIONS. —d. Quwn security medsures.—(1) March.

(2) Bivouac.

(3) Ground and antimechanized defense in position.

b. Firing operations.—(1) Fire control (hold and resume
fire).

(2) AA seen fire (normal and emergency).

(3) AA unseen fire (normal and emergency).

(4) PFixed barrage plans.

-(8) Predicted barrage plans.

(6) Field (and seacoast) artillery support,

(7) Fighter command cooperation.

¢. Alert stailus.

d. S=2 and S-3 reports.

B 11. MovEMENTS.—a. Motor.—(1) Shuttling (if applicable).

(2) Loading—Loading lists and diagrams: uniformity in
loading; means and methods of securing loads; mm’king ve-
hicles ecarrying explosives or ammunition.

(3) Seafety precautions—Guards and traffic sxgnals per-
sonnel seated when vehicle in motion; safety straps: no
passing of vehicles in column; precautions while gassing:
static chains; compliance with instructions from traffic
guards. '

(4) Speeds—Maximum for diffierent types of terrain: for
command and control ecars; at night; with and without
lights.
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(5) Intervals—Driving intervals f(day and night); at.

night; between serials and maych units; in congested areas;
when halted.

(6) Haglts.—When, where, how often, and how long?
Belection of halting places, method of losing distance on
halting and gaining distance when starting.

(1) Control—Control vehicles; methods of posting and
relieving traffic guards; use of route markers, signals, phase
lines, messengers and signal communications; action at stop
lights. ;

(8) Motor muaintenance—Inspections during halts and
while in bivouac; motor maintenance sections and their places
in columns; towing bars; towing trucks; action in case of
disabled vehicles; wreckers; spare parts.

(8) Refueling.—Procedure during halts and in bivouac; re-
serve gasoline and oil; use of 5- and 10-gallon containers;
safety precautions.

(10} Accidents.—Designation of investizating officers; lo-
cation in column; immediate action in case of accident;
reports and use of forms. i

(11) Defense.—Procedure to be followed by the following
when subjected to air atiack:

(@) Convoy containing antiaircraft protection,

(b) Convey without antiaircraft protection.

(e) Single vehicles.

b. Rail.—Cubic feet of car space for items of unit equip-
ment; weight of items of unit equipment; lists of numbers
and types of cars needed; packing lists for hoxes and crates,;
securing vehicles to cars; guards en route; loading passenger
cars; car guards; water; kitchen cars; inspection of cars
before loading, and with railroad representative on arrival

t destination; release from railroad.

# 12. INTELLIGENCE AND COUNTERINTELLIGENCE —¢&, Reporis.

b. AAAIS.

e. Prisoners of war, documents, caplured matériel —Segre-
gation, treatment prior to interrogation; interrogation; dis-
position; reports. :

4. Counterintelligence.~—Vehicle markings; maps, personal
effects, letters, and diaries; code symbols for signs and route
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markers; message authentication; action in event of capture
(name, rank, and serial number only) .

B 13. CommuNICATIONS.—Wire nets; radio nets: priorities of
installation; responsibility for installation; message centers;
variations in communication systems from those prescribed
in Field Manuals; use of signal agencies when in position and
on march; establishment of communication with adjacent
units, with air force units, and with the aircraft warning
service; codes, including code names and numbers; authenti-
cations; preserving security of communication system: recog-
nition signals; additional communications for AAAIS if
needed; radio silence.

B 14. ApminisTRATION—@. Supply.—Class I—distribution; ra-
tion eycle; extra rations; class II, class III, class IV, class V,
disposition of unit loads guantity of ammunition at em-
placements, ammunition resupply, water.

b. Evacuation.—Aid stations; prophylactic stations; sick
call; evacuation of casualties.

¢. Motor maintenance—First and second echelon.

d. Maintenance of armament—First and second echelon.

e. Reports——Battery and/or battalion wunit reports;
strength reports; ammunition expenditure; gas and oil con-
sumption.

f. Demolition of matériel—When undertaken; authority
for; responsibilities of’ personnel methods of; locatlon and
handling of; materials for.

# 15, Commanp—a. Command posts—Location during
march organization; forward and rear echelons; loeation to
be made known to all elements,

b. Liaison.

¢. Orders.—Oral, fragmentary; operation maps or over-
lays; distribution.
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AppENDIX IIT
PERIODIC REPORTS

B 1. GeneraL.—a. These reporis consist of unit reports sub-
mitted by battery and battalion, and of intelligence reports
submitted by regiment or group.

b. Some logical system of reports that will give prompt,
accurate information is necessary. The following system
of reports is offered as a guide. They may be varied by the
requirements in a particular theater of operation.

2. Acrion RErorT.—This report should immediately be
made by the battery to the battalion when any firing unit
of the battery goes infe action agains{ the enemy:. This
report is to be submitted by radio, wire, or visual means, and
should include merely the unit designation and the fact that
the unit is in action. :

B 3. AsprrviATED REPORT.—This report should be forwarded
from battery to battalion by radio, wire, or messenger imme-
diately upon completion of action or during a lull. This
report, in a form that will not disclose information to the
enemy should he intercept the message, will contain— -

o. Number of planes destroyed or damaged.

b. Number of rounds fired.

c. Personnel casualties and matériel damage.

@ 4. DamLy BaTrreErRy COMPLETED AcrioN REPorT.—This repori
serves as a confirmation of the abbreviated reports and fur-
nishes further details. It should be submitted daily, prefer-
ably in the form shown in the first form below, but in any
case containing similar information, PFurther information
of value should be transmitted informally by the battery com-
mander fo the battalion commander as the situation permits,

# 5. BarTAnioN REPORT.—AAA battalions will submit to the
next higher headquarters such reports as may be directed.

B 6, Grour INTELLIGENCE REPORTS.—These reports will be
submitted according to orders from higher authority and will
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be similar to the G-2 periodic reports shown in Form 18,
paragraph 75, FM 101-5.

B 7. BarraAceE Barroow DALy IMPACT REPORT.—. This report,
for barrage bhalloon units, will take the place of the “Daily
Battery Completed Action Report” used for AAA units.

b. The Daily Impact Report should contain the following
information:

{1) Total number of planes entering barrage area.

(2) Types of planes. :

(3) Friendly or enemy planes.

i4) Estimated altitude of planes.

¢5) Date and hour.

(6) Number of planes impacting cable.

(7) Effect of impact on plane.

(8) Type of cable armament used.

{9y Did cable armament function?

B 8. INSTRUCTIONS FOR DaiLy BATTERY ACTION REFORT.—(.
General.—The Daily Battery Completed Action Report is to
be filled out each dey that combat firing occurs and for-
warded to the next higher headquarters. The time covered
by the report will be from midnight to midnight.

b. Ezxplenaiion of items—DMethod of fire control—Circle
the method which was used, and, in the case of guns, circle
either the height finder or Radar if either were used. Am-
plify in remarks if necessary.

Guns-—Circle type of guns reported on.

1. Approximate time—Enter appr ox1mar,e time thau attack
oceurred, using 24-hour system.

2. a. Formation—wether a “V7, “¥V” of *“V’s”; Javelin,
ete. Where necessary, amplify under remarks.

b. Number of planes—Approximate number of planes in
the formation fired on.

¢. Average altitude—Enter altitude in feet if possible and
tell whether this is taken from the director (D), height finder
(HF), or estimated (E).

3. Type of attack—Dive, glide, level, strafing, etc _If nec~
essary, amplify under remarks.

4. Been (8), unseen (U)—Enter S or U.

5. Number of guns in action—Enter both primary arma-
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ment and the number of caliber .50 machine guns involved.
6. Number rounds fired—Enter both primary and cali-
ber .50, -
7. Planes. g. Destroved, and b. Damaged—Make a sepa-
rate entry for both primary armament and caliber .50
§. Fuge range of hits (guns only) —Enter the approximate
fuze range of hifs and tell how determined (. e, D or E as
i e
9. List all matériel and ammunition damages and failures.
10. Enter any pertinent remarks to amplify items above.
NoTe—See sample report following:

DAILY BATTERY COMPLETED AGTION REPORT

B N T (R e elescopic Sight 2
METHOD CF  {Lead Setting Sight [
Plagestin s i) o FIRE CONTROL {Forward Area Sight ¥ Height Finder
Computing Sight ) Hadar
Patel . b csnia s Divecter
Guas: .50 cal, LG: 20pm: 37ma; AOmm; 3% Fixed, liobile; 90rv: A.77; 105mm; 5°/38.5"/25 WAVY

Course fired On
i s BB L. S &, P Sip ol 3G,

1. Aocrox, Time
2, a, Formatiocn
b, o, of Planes
¢, average Altitude
3.  Type of ittack
_g, Ssen (5) Unseen (U)
5. Ho. Guns
In action eal.ﬁO
Tio. Pds.
Fired cal. 50
Te o 2. Destroyed (
2 {al .50
S b Damaged  (
= (gal.50
8. Fuze Hange of Hits
Guns Only)
9. Matériel and Ameuni-
tion Damages & Failures:

10, Remarkas

Battery Commander
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DAILY BAITERY COLPLITED ACTICH REFORT

Telescopic Sight
fLead Setting Sight

Flace Bhedarar-tip, L {Forvard Area Sight Height Finder
Pate 5/05/12 _ _ (e e o
d
i =5

i 37omy LOpg: 3T Faved - Vobiiesl Oy Fiy 77 1050an; 5V 736,50 726 NAVY
Lourse Fired Ln S ¥

i PR I 5 (5 Te
T Tooror The 00105 R
Z. &. Fornation nyr - -

b. 0. of Flanas 3 L
— €. Average Miitude 10000(D) 260(z]

« _Type of Attack level  Styaf,
4. Seen (8) Unseen (U S S

5. MNe. Guns %

In Action cal.50 4
« e Jds.

Fired €al, 50 400
7w &. Destroyed (

g (&l 50

& Be Dasaged  ( A

B (caT 30 T
€. Fuze Fange of hits 17.1

{Guns Lnly) (D)
9. lbateriel and Ammuni-

tion Darage il Failures: Nene with Uy 50 cal. LG 053, feed lever hroken.

10. Remarks: In the action at 1200, tlie lead plane was taken under fire, hit and seen tc
fall in flames, Ciher planes werc under fire of other batteries. EBoth werc seen to
deave, oul of rarze of Lhis biry, smoking badly.

2 i In ﬂ.\a action at 1405, one fishter rlane, Ye 109 F strafed pogition iwice.
iag hit oy G cal. on second run and 3 iately started suoking. Vas Lhen lost
& I3r¢ was also corduelcd with 1ittie noticcable effect. Ho

John J. Doe
Eattery Commnander Capt. C.K.GC,
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AA attached To field forces. - oo o o
Automatic weapons
Gng o g e e
Searchlights_____
Barrage balloons

AA command (with fighter command) ...

AA officer:

Army headquarters
Corps headquarters

Aeridl BaTEstas L L e

Aireraft:

Characterishlosisrar s o Sl n sk R e s e
Classification by mission_________. ________
Recognibion —.=_ .. . _ . =

Airdrome defense_

Airwerning o . g

Antimechanized mission._.__
Fire control doctrine._._ =

Armored force, AA with_____ =

Army heaquarters, AA officer_

Assaull of fortificabions..___ ... o . - ...
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