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(This manual supersedes FM 4-105, 12 August 1940; Training

Circulars Nos. 19 and 71 (sec.. IV), War Department, 1941, and

Training Circulars Nos. 2 and 34, War Department, 1942.)

CHAPTER 1

ORGANIZATION AND STAFF OFFICERS

Paragraphs

Section I. Fundamentals of organization__

Il. Batteries___.

ILI. Battalions__

IV. Groups and reg:

Ve, Brigades 2= 22 ee aoe

VI. AAA staff officers with

Section I

FUNDAMENTALS OF ORGANIZATION

@ 1. FunDAMENTALS oF ORGANTZATION.—For fundamental prin-

ciples of organization see FM i00—-5 and 100-10. :

@ 2. Cuan or Commanp.—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,

Antiaircraft artillery command.

Regional antiaircraft artillery command (usually a

brigade).

Groups.

Battalions.
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6. Azmy 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.

@ 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 enemy. The size of the fire unit

depends upon the tactical use of its weapons. The fire unit

must be relieved from all details except firing.

@ 4. Barrery.—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 designated 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 containing fire

units, but when so used the name of the unit contains a
descriptive title; for example, “headquarters battery.”

Section IT

BATTERIES

@ 5. Gun Barrery.—a. Fire unit.—The fire unit of the gun

battery consists of four AA guns (3-inch, 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, 242-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 a 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 a fire unit.
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(3) The battery commander is responsible for the admin-

istration, training, and tactical employment of the battery.

He is assisted by the battery executive, range officer, and

assistant executive.

(4) The battery headquarters consists of a headquarters

section, 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.

@ 6. Avuromatic WEAPONS BatTERY.—The fire unit of the auto-

matic 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 battery.

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.

ce. 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—() The detailed organization

for a mobile AA automatic weapons battery is contained in

T/O 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/O 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 battery in T/O 44-217 or 4-278.

(2) The automatic weapons battery 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.

ve

(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 airborne bat-

teries he is assisted only by the platoon commanders.

(4) The battery headquarters (except in airborne bat-

teries) consists of a headquarters section, communication

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).

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

® 7. SEARcHLIGHT Batrery.—a. 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.

582583°—43_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 headquarters

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 balloon.

@ 8. Battoon Barrery, Low Aritupz—d, 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/O 44-317,

ce. 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

ORGANIZATION AND TACTICS OF AA ARTILLERY 8-11

two platoon commanders, and two assistant platoon com-

manders.

H 9. Bartoon Batrery, VERY Low ALtirupE.—a. The AA bal-

loon battery, very low altitude, consists of a battery head-

quarters, 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.

ec. 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.

Secrion III

BATTALIONS

@ 10. GeneraL.—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-

eluding 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.

@ 11. Barranion Commanners—a. 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

9
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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 scattered for extended periods of time, the

maintenance of efficiency requires 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

antiaircraft defense of the larger unit.

bo. 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 eubeivices

the supply of ammunition to the batteries.

c. Searchlight battalion—(1) In addition to the duties

outlined in a 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 baitalions——In addition to the duties outlined

in @ above, the AA balloon battalion commander must con-

cern himself primarily with the flying of barrage balioons.

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 act as adviser to the force commander on all mat-

ters concerning the employment of barrage balloons.

10
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@ 12. Guw Barration—a. The organization of the mobile

antiaircraft 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 organization

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.

@ 13. Auromaric Wxapons BAtTraLion.—a. The organization

of the mobile automatic weapons battalion is contained in

T/O 4425. The battalion consists of a headquarters and

headquarters battery (I/O 44-26), three mobile firing bat-

teries (T/O 44-27), and one self-propelled firing battery

(T/O 44-28).

b. The organization of the semimobile automatic weapons

pattalion is contained in T/O 44-125. The battalion consists

of a headquarters and headquarters battery (T/O 44-126),

and 4 firing batteries (T/O 44-127).

e. The organization of the self-propelled automatic weap-

ons battalion is contained in T/O 44-75. The battalion con-

sists of a headquarters and headquarters battery (T/O 44-76)

and four self-propelled firing batteries (T/O 44-77).

d. The organization of the airborne automatic weapons

battalion is contained in T/O 4-275. The battalion consists

of a headquarters and headquarters battery (T/O 4-276),

three automatic weapons batteries (T/O 4-277), and three

machine gun batteries (T/C 4-278).

@ 14. Searcuiicut Bartarion.—a. The organization of the

antiaircraft 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 battery of

the searchlight battalion is contained in T/O 44-136.

@ 15. Barroon Battation.—e. 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-

il
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ies. The organization of the headquarters and headquarters

battery of the low altitude AA balloon battalion appears in

T/O 44-316. The organization of the headquarters and

headquarters battery of the very low altitude AA balloon

battalion appears in T/O 44-326.

Section IV

GROUPS AND REGIMENTS

& 16. GenrraL.—The battalion is a basic self-contained ad-

ministrative and tactical unit. The. group is a‘headquarters

for the command and tactical control of two or more bat=

talions. Group headquarters are activated in the ratio of

approximately one per four battalions.

@ 17. Group.—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 headquarters battery see

T/O 44-12. When several AA balloon battalions are operat-

ing in the same vicinity they may be placed in a separate AA

balloon group, organized under T/O 44-312,

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

sponsible for—

(a) Training and tactical employment of the battalions in

his group.

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

(ec) 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.

(f) Preparing plans for standing barrages, unseen fire, pre-

dicted concentrations, and withholding fire.

(g) Assisting battalion commanders in supply and admin-

istrative problems.

(A) Recommending allocation of ammunition or issuing

instructions as to its allocation.

@ In addition, he keeps himself informed of friendly and

hostile aerial and ground situations by frequent consultation

with commanders and staffs 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 dissemination of AAAIS information 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.

18. Reciment—a. 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 (mobile) and

T/O 4-111 (semimobile).

b. Regimental commander.—The regimental commander

performs administrative functions similar to those performed

by the battalion commander and tactical functions similar to

those performed by the group commander,

Srcrion V

BRIGADES

HB 19. AA Bricape.—a. The AA brigade consists organically

of a headquarters and headquarters battery. The combat

elements of the brigade are made up of AA groups and bat-

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

582583°—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 employment 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 paragraph 17

for the group commander when operating as the senior AAA

commander with a fighter command or ground force.

SEcTION VI

AAA STAFF OFFICERS WITH ARMIES AND CORPS

# 20. AA Orricer, Army Herapquarters.—a. No AA section

is organic in an army headquarters. (See T/O 200-1.) How-

ever, a small AAA headquarters and headquarters battery

(T/O 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 to 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.

(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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(7) Submits to the army G—4 the requirements for and

the recommended allocation of AAA ammunition.

® 21. AA Orricer, Corrs HEaDQuarTERsS.—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 hy 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.

@ 22. Suzorpinate Srarr Orricers——The members of the

staff of the officers referred to in paragraphs 20 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

Paragraphs

Section1. Assignment of un! — 23-28

di. Missions- =. 222522 = — 29-33

Section I

ASSIGNMENT OF UNITS

@ 23. Generat.—a. Modern warfare, with its greatly in-

creased use of air power, demands a similar increase in AA

protection, by AAA, barrage balloons, and the suitable or-

ganic weapons of the other arms.

b. AAA units are 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.

@ 24. To Division.—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 Corps.—a. The quick shifting of modern warfare

demands fiexibility 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, a 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 divisions of

the corps.

16
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H 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 hat-

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,

@ 27. To OTHER 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.

H 28. THEATER RESsERVE—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. m

SECTION II

MISSIONS

29. Primary Misston.—The primary mission of AAA is to

provide local protection for field forces and important ground

_establishments against all forms of enemy air attacks and

activities by day and night.

@ 30. S—conpary Mission.—The secondary mission of AAA

is defense against ground and naval targets.

H 31. Speciric Primary 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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vb. Automatic weapons.—To attack enemy aircraft 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

4-103.) :

ec. 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 bombing attacks by day and night.

(See FM 4-181.)

@ 32. Sprciric Srconpary Muissions.—The specific secondary

missions of each of the several elements of AAA are as

follows:

a. Guns.—To attack and destroy enemy mechanized or

other ground targets within range, particularly medium and

heavy tanks and armored cars, or in coast defenses, to

attack and destroy enemy motor torpedo boats or light naval

craft within range. (See sec. II, ch. 8, and FM 4-104.)

b. Automatic weapons.—To attack and destroy enemy

mechanized or other ground targets 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. III, ch. 8, and

FM 4-102.)

ec. 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 attack and destroy all enemy

airborne troops 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 Versus SEconpary Miusstons.—a. AAA is

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.

bd. Although AAA is not primarily designed for fire against

ground targets, a force 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 adequate protection

from air attack.

e. 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

‘Paragraphs

Section I. Guns.

II. Automatic weapons — 36-39

Ill. Searchlights and access: — 40-44

IV. Barrage balloon and accessories_ 45-46

Section I

GUNS

BH 34. Rancrs.—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 90-mm gun, and about 14,000

yards for the 4.7-inch gun,

@ 35. Fire Controt System.—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 types 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

FM 4-121 (when published) .)

d. Deterrent 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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Srcrion IT

AUTOMATIC WEAPONS

@ 36. GeneraL.—a. 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 aircraft.

bd. 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. 2

® 37. 40-MM Gun.—a. CharacteristicsThe 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-

quired 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. q

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 (to 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.

c. 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 area of

the 40-mm gun.

@ 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.

@ 39. AnrrarRcRarT ARTILLERY Macuins Guns.—The caliber

.50 machine gun is standard equipment 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

upon the gunner’s depth 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.

Srcrion III

SEARCHLIGHTS AND ACCESSORIES

& 40. SzarcuiicHT.—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

electric 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.

@ 41. Power PLrant.—The power plant for the AA searchlight

is a d-c generator, driven by a gasoline engine.

@ 42. Conrrot 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.

@ 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.

@ 44, Sounp Locator.—The sound locator may continue in

use in some units in lieu of the detector unit to furnish diree-

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.

Section IV

BARRAGE BALLOON AND ACCESSORIES

@ 45. Oprratinc HercHts.—The normal operating height of

a 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.

@ 46. ArmMAMENT aNnD AccESsSORIES.—a. Low altitude 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 operating 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

light 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.

24

ORGANIZATION AND TACTICS OF AA ARTILLERY 47-49

CHAPTER 4

AIR TARGETS

@ 47, CHARACTERISTICS oF AIrCRAFT.—From the viewpoint of

AAA, the following characteristics of aircraft are important

as they particularly affect the defense problem. .

a, Speed—affects time available for firing.

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

curity.

e. Maneuverability—complicates the fire control problem.

d. Vulnerability—dictates necessity for accuracy of fire.

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

engaged especially in rear areas.

@ 48. CrassiricaTIon or AIRcRAFT.—a. 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. Recocnition Versus IDENTIFICATION. Recognition of

aircraft.—‘Recognition” implies that the target is established

as friendly or hostile by visual observation. Aircraft are

recognized 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.

*b. Identification of aircraft.—“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 reports 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 itself te a

direction finding system by radiotelegraphy.
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CHAPTER 5

CONTROL OF FIRE

Paragraphs

Section I. General 2250-51.

II, Guns -. 52-55
56-59III. Automatic weapons

Iv. Searchlights _---_

V. Barrage balloons_

60-62

Section I

GENERAL

& 50. Derinirrrons or Terms.—a. Conduct of fire—The em-

ployment of technical means to place accurate fire on a

target. (See FM 4-110 and FM 4-121 and 4-151 (when

published) .)

bd. 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,

c. Fire control—The exercise of conduct of fire and fire

direction.

M51. Fire Direction.—a. 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 that

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 te 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 attacks. (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 to the fire units,

d. Restrictions of fire—(1) The AAA fire 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.

(5) 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 Controt Doctrine.—Considering the capabilities

of the AA guns and the characteristics of the airplane, certain

fundamental doctrines can be deduced.

a. Targets within range must be brought under fire with

the greatest possible speed.
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b. Every effort should be made to secure hits with the

opening rounds.

c. The maximum volume of fire should be employed.

@ 53. TARGET 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.

e. 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.

f@ 54. CLasses or FireE.—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 classes 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.

§ 55. Rare or Firze.—The rate of fire to be delivered by AA

guns must be the maximum accurate rate permitted by the

matériel.

Section Tit

AUTOMATIC WEAPONS

ff 56. Fire Conrrot Docrrine.—The fire control doctrine as

discussed in paragraph 52 for AA guns applies without change

to automatic weapons,

§@ 57. Tarcer Priorities.—The priorities appearing in para-

graph 53 for guns apply equally to automatic weapons.
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@ 58. Ciasses 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. Instructions on

these methods of conducting fire are published in FM 4-110

and FM 4-113 (to be superseded by FM 4-151).

@ 59. Rate or Fire.—tThe rate of fire to be delivered by AA

automatic weapons must be the maximum consistent with

accuracy.

Srcrion IV

SEARCHLIGHTS

@ 60. Controt Docrrine.—a. Searchlights do not provide

illumination for any particular fire unit or friendly fighter,

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.

ec. AS many targets within range as can he 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-

mediately upon going into action.

e. The highest tactical commander who is capable 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 to handle the

problem.

@ 61. Tarcer Prioritizs——For information concerning’ tar-

get priorities see FM 4-106.

62. In.ummvation.—Targets may be illuminated as follows:

a. Initial illumination assisted by detector data.

b. Carrying of targets already illuminated.

ec. Spread beam technique.
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d. Wlumination of ground objects.

e. For further information on searchlight employment

and technique see FM 4-106 and FM 4-175.

SEcTION V

BARRAGE BALLOONS

@ 63. DocrrinE.—A balloon barrage, provided it is in the

air, is the only AA weapon that can accomplish its mission

without receiving prior warning. Hence a 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 Conrroi.—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 FM 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 balloons required to defend

a Single or multiple objective are controlled as one barrage.
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CHAPTER 6

EMPLOYMENT IN REAR AREAS

Paragraphs

65-75

76-719

Szcrron I. Fighter command__

TI. AAA defense_

Til. Guns22225-=—.

Iv. Automatic weapons _

V. Searchlights_____

VI. Barrage balloons_

Szction I

FIGHTER COMMAND

65. Genrrat.—Theater of operations, base, department, 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 normaly 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 antiaircraft artillery protection through the fire of as-

signed or attached antiaircraft units.

a. 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. Antiaircraft 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 antiaircraft 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.

Ground force commanders must see that such liaisonis estab-

lished.

B 66. Ficuter Commann.—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.

H 67. Orcanization.—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.

& 68. FicHTreR Commanpsr.—d. 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 antiaircraft 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.

bv. 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.

@ 69. Air DrerensE Winc.—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.

@ 70. Winc Commanper.—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 control 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 also 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. Frcwter Controt ArEA.—The size and character 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 into 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.

@ 72. AntrarircraFr COMMAND.—da. 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 fighter commands in continental

United States (not in theaters of operation) are assigned by

the War Department. AA commanders of other fighter com-

mands are designated by the theater of operations, depart-

ment, or area commanders.

c. 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. Anrrarrcrarr CommaNpER.—a. 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.

c. The AA commander is the staff officer advising the

fighter 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.

@ 74. Recion ANTIAIRcRarT CoMMANDER.—a. 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-

quarters,

b. When antiaircraft artillery is employed for air defense

purposes within the region, and in the absence of fighter

aviation, 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 controller informed and to advise him concerning AAA

matters. He is provided as a consultant, not as a command

channel.

B 75. TactrcaL CoorDINnaTIon (see pars. 51d, 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

commanders concerned to issue clear, concise operating in-

structions for the benefit of every individual empowered to

control antiaircraft 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-

erait 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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Srcrion IT

AAA DEFENSE

@ 76. Generat.—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 mechanized, 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,

@ 77. Narure or Drrense.—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 defended 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.

@ 78. Sizz or Opsecrive—a. The size of the area to be de-

fended affects the manner in which the defense is planned.

Against small areas or precision objectives, 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.

bv, As the size of the defended area increases, or as a greater

number of precision objectives are presented within a general

area, the necessity 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 area with good assurance that some of the more

important objectives will be hit.

@ 79. Basis ror TacricaL EMPLOYMENT.—The tactical employ-

ment of AA guns, automatic 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:

a. The establishment of priorities of objectives to be de-

fended based upon the relative importance of each.

b. The amount of AAA and barrage balloons available for

the defense.

e. The establishment of an all around defense for each

objective.

Section LI

GUNS

@ 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 requires an equal spacing

of available batteries around the objective, modified as may

je 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 yards.

This spacing of batteries prevents a complete opening in the

defense if, for any reason, a battery is unable to fire.

c. No single arrangement of guns will provide the maxi-

mum possible defensive strength under all conditions and

forms of enemy attack. The defense must be established

upon an estimate of the most likely speeds, and altitudes of

attack. (See FM 4-104.)

@ 81. NuMBER oF BATTERIES IN GUN DEFENSE.—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:

a. 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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. Location of actual or probable hostile air bases.

. Presence or absence of other friendly AAA defense areas.

Size, shape, and nature of the objective to be defended.

. Nature of the terrain.

. The amount of AAA immediately available.T
e
r
r
a

—@ 82. Errect or 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.

H 83, Dierenssé or Lance METROPOLITAN AREAS.—d. 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

W 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 yards will

make it difficult to identify tracer streams,
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ce. 40-mm AA guns using director control cannot fire on

high speed targets at less than 450 yards 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

from 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

FM 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.

@ 85. OTHER Factors AFFECTING EMPLOYMENT OF AUTOMATIC

WEAPONS DEFENSE.—The discussions in paragraphs 81, 82, and

83 apply with equal force to automatic weapons.

SECTION V

SEARCHLIGHTS

@ 86. Bastc CONSIDERATION IN TacTIcAL Dispositions.—a. 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 sucha distribution

difficult or even impossible. Compensation may be made by

the employment of additional searchlight units in the weak

sector,

(2) Tilumination, 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 fire against the target at the maximum range of the

guns.

(2) The searchlight 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.

c. 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 be

met in employment of the fighter-searchlight team are:

(1) When functioning as a part of the fighter-searchlight

team the illumination of the target must be adequate 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 illumination of the enemy target is desirable.

(2) When supporting a gun defense, the illumination of

the target must be adequate 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 pattern of searchlight disposition, search-

lights should be disposed at the norma! interval of approxi-

mately 6,000 yards between adjacent lights of a given row

and with approximately 6,000 yards between rows. ‘The final

disposition of the searchlights on the ground, while approach-

ing these intervals, will depend on the terrain features en-

countered, (See FM 4-106.)
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SEcrion VI

BARRAGE BALLOONS

@ 87. Bastc 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.

e. 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, but 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,

@ 88. Anza or EvFEcTIVeNESS.—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 by—

a. Form of aerial attack.
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b. Physical aspects of the defended objectives,

c. Expected ruling operating height (ROH) of the barrage.

@ 89. DisposiTIoN oF BaRrRaGz BALLOons.—a. 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, Z

bv. Minimum altitude attack—(i) LA barrage balloons

should be distributed throughout the defended area and out-

ward in ail directions as far as the number of units will permit.

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

(3) 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.

ec. Level fight bombardment.—Barrage balloon defenses are

not effective against level flight bombardment unless the

attacks are made below the barrage ROH. In level flight

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 balloons see FM 4-181 (when pub-

lished). :
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CHAPTER 7

EMPLOYMENT IN COMBAT ZONE

Paragraphs

Secrion I. Ground forces_--_-------_-_- -- 90-101

Il. Forward area airdrome defense. = 102

Ill. Barrage balioons. --- 103-104

SEcrion I

GROUND FORCES

@ 90. Arracumenr or AA Unirs.—For purposes of illustrative
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 gun battalion, and two

automatic weapons battalions,

c. To division—One automatic weapons battalion.

H 91, Misston.—a. The primary 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.

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

supplement other artillery fire on ground and naval targets.

@ 92, Bastc Docrringz.—a. The doctrine for the employment

of AA in rear 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

are likely to 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.

c. 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 assigned 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 positions, ready to fire, when a

target appears. Allowance must be made for the time re-

quired for the unit to go into position and to prepare for

accurate fire.
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h. If the front of the force 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 positions along the

route of march preceding the main body. 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.

@ 93. ConcenTRaTIONS.—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.

c. Figure 8 shows the areas in which a corps is to 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 batteries and six

automatic weapons batteries have been used. Of these, four

gun batteries and two automatic weapons batteries from

higher headquarters have been assigned as a permanent de-

fense of the railroad bridge. The corps concentration areas

are given gun protection primarily against observation, and

automatic weapons protection against low flying and dive

bombing attacks.

@ 94, Brvovac.—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.

ec. One or more of the batteries may be left at the bivouac

te protect the column as it forms.

@ 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 between the ad-

vance guard and the main party.

ec. Since advances are generally made on a wide front, de-

centralization of control is indicated.

ANTIARGRAFT ARTILLERY

SHOULD BE AMONG THE

FIRST TROOPS TO ARRIVE

iN AREA

PERMANENT DEFENSE

\
gf | DIRECTION OF ARRIVAL

/

( OF TROOPSA SUPPLIES

SANSGN NOT TO SCALE
Figure 8.—Antiaircraft artillery protecting a corps concentration

area.

d. When a corps or division is detached or widely separated

from the main body, coordination of the AAA is no longer

possible. More AAA should be attached to the separated

unit.

ai
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@ 96. OrrensivE.—a. 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 observation 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 bridges. 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 protection 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 10 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.

i. 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
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Ficure 9——Two AA gun battalions protecting a corps in an attack.

be made by bounds. The army AAA is displaced forward

when the changing situation indicates the necessity for re-

vision of established priorities.

H 97. Derensive.—a. When a force is on the defensive, AA

defense becomes of increasing importance as there is usually

49
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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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Ficure 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. ‘

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

yards 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.

c. 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 the

area in which it will be used. They are mutually supporting

and coordinated with the AAA of the: adjoining corps on

the left.

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,

f. 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.

g. 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 the counterattack has been

secured, or for continuing the attack in case the counter-

attack develops into an offensive.
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@ 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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Ficure 11—AA gun battalion protecting a corps in defense.

B 99. RetrocrapeE MoveMENTS.—a. 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 as in a

defensive situation. It is highly probable that the enemy

will have at least limited air superiority. 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. ;

c. In a withdrawal, enemy mechanized forces are a serious

menace, and the AA defense should be planned with this in

pe pues Rese ——e

a OTS late
$ My ARTILLERY x $ | ForRcE

bed AREA * ae

—er 4 bad

Am A} *
pIVISION REAR BOUNDARY

a
8
CORPS RESERVE

NOT TO SCALE

Ficure 12—AA automatic weapons protecting a 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 force, it should be
attached thereto.

@ 100. Prorecrion or Trarns.—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.)

@ 101. Emproyvmenr Wit Armorep Forces-—AAA will be at-
tached to the armored forces as the situation warrants, The
number and 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.)

Srcrion II

FORWARD AREA AIRDROME DEFENSE

102. Forwarp Ara ArrpROME DEFENSE—a. AA protection
of forward area airdromes is of the utmost importance.
Friendly aircraft cannot be expected to achieve and main-
tain air superiority over unprotected airdromes. Enemy
aircraft 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 bombing, strafing, and dive bombing aviation. AA de-
fense may include both guns and automatic weapons. The
coctrine outlined in paragraphs 76 to 85, inclusive, for rear
area defenses applies equally to guns and automatic weapons
employed for defense of forward area airdromes.

ce. Searchlights are used to illuminate the area against
Sabotage, ground attack, airborne attack, for the dazzle and

re effect on low level raiders, homing beacons, and for
illumination 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 forward area
airdromes, e

ad. The AAA commander coordinates his fields of fire gun
emplacements, camouflage discipline, and communications
with other airdrome defense troops and with the airdrome
commander, (See FM 4-102 and 4-104.)

Section III

BARRAGE BALLOONS

@ 103. Typr—VLA barrage balloons 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.

® 104. Misston.—a. VLA balloon: iJ —t, s flown singly ma: -ployed in the following ways: hee
@) As a mobile defense in convoy duty to protect ships

pee minimum altitude attack. In open regions such as
leserts the balloons may also be used to protect lan

both rail and motor. ee
(2) As a semimobile defense, VLA b. alloons may be used to

protect supply establishments, railheads, bri: } 5 , bridges, defi

troops in bivouac areas. ¢ aes
; (3) Balloons may be employed in amphibious operations
ae ae protection and as a semimobile defense to protect
eachheads and supply dumps after i i
ee 

the landing is

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
higher altitudes. For a comp: ssion of VLA balloo:5 lete discu: B. ns
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CHAPTER 8

EMPLOYMENT AGAINST LAND AND NAVAL TARGETS

Paragraphs

-- 105-112

1138-115

-- 116-119

Section I. Engagement of mechanized targets_

Il. Assault of fortifications_

IM. Engagement of naval tai

Secrion I

ENGAGEMENT OF MECHANIZED TARGETS

@ 105. Tarcers—a. Mechanized targets which the AAA

may be required to engage are—

(1) Heavy tanks (50 to 75 tons).—These are suitable 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 suitable 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.

@ 106, Vu~nerapiLiry or Tanxs.—The most vulnerable 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 above.

® 107. Fire Controt Docrrins.—a. Control of fire is decen-

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.

e. The crews of moving tanks are relatively deaf and blind
except in a narrow sector to their front. These handicaps
should 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.

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 be 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.

& 108. Accuracy or Firr—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 positions are disclosed, they may be attacked
by dismounted parties. To obtain greater initial accuracy,
AAA weapons must withhold fire until mechanized targets are
within the following ranges:

a, 400 yards for the caliber 50 machine guns.
b. 600 yards for automatic weapons.

e. 1000 yards for the AA guns.

@ 109. Sprep or Openmne Fire.—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
to be engaged. (See figs. 14 and 15.) Once the target is
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Figure 14.—Wrong—battery is not engaj

suURE 15.—Right—battery is engaging hostile airplane and tank.
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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.

® 110. Ammonirion.—a. Ayrmor-piercing projectiles, if
available, should be used against armored targets.

b. High explosive is preferable against lightly armored or

unarmored vehicles,

@ 111. Mosmiry.—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), to about 15 minutes for the
90-mm gun.

b. Because of the extreme length 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
attempt should normally be made to move AAA fire units
just prior to or during an engagement. Self-propelled AAA
has greater mobility and may be used as far forward as
antitank guns,

#2 112. Rererence.—For information on selection, occupa-~
tion, and organization of positions for AAA fire units on
antimechanized missions, see FM 4-101, FM 4-102, and FM
4-104.

Section II

ASSAULT OF FORTIFICATIONS

B 113. Grenerat.—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 shelled 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 which fire can be

placed 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 assault 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.

114, Misston.—In the 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 be re-

quired. For technique to be employed see FM 4-102, FM

4-104, and FM 4-121.

Ml 115, Dispostrrons.—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.

Secrron TT

ENGAGEMENT OF NAVAL TARGETS

@ 116. M1sstow.—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.

@ 117. CHaRacteristics anp Tactics or Moror TorRPEDO

Boats.—a. Motor torpedo boats have the following charac-

teristics:

(1) Speed, from 30 to 60 miles per hour.

(2) Huli 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 batteries.
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@ 118. Ewrroymenr—a. Both AA guns and automatic
yoo are capable of defending against motor torpedoae . However, oa Weapons are relatively ineffec-

ranges greater than 2,500 yards chi :control difficulties. “A ae eee
bo. Two AA guns should be us:

; 
ed as a fire unit.matic Weapons fire unit is one gun. ae ee

pa motor torpedo boat attacks can be made during
ane oe searchlight illumination of the fields

uld be provided. Searchlights may aldazzle or blind the hostile naval craft. z eerie
om Ba ee artillery used as antimotor torpedo boat

pons will usually be located in a harbor defense whe:fixed seacoast guns may also be used for the same on.
eir employment should, therefor be coordinated under

Th t should, therefore d a

rt fe119. Rerrrence.—For information on selection occupa-tion, and organization of positions see FM 4-102, FM 4-1042 2
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CHAPTER 9

ANTIAIRCRAFT DEFENSE PLAN

TM 120. Genrrat.—aAn effective defense against the operations

of enemy aircraft requires the coordinated effort 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.

@ 121, CoorprnaTion oF DErEnsE Measures.—a. 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.

bv. AAA forms the framework upon which all active ground

measures for air defense are built.

@ 122. Terramn.—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.

®@ 123, Enemy Avration.—A study of enemy aviation should

include—

a, Composition and strength of hostile air forces.

b. Location and type of enemy airdromes and air estab-

lishments.

c. Air tactics employed by the enemy.

d. Probable objectives of enemy aerial observation or at-

tack and direction or directions of approach to them,

®@ 124. Frrenpiy Troops.—a. Aviation.—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
eee the areas over which they habitually pass, and

€ areas over which they do not normally operat res
tial factors. ee ius

bo. 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-
Ho) a fix the responsibility for the coordination of

e defense between the several corps an J
corps rear boundary. : ee
a 125. CoorvINATION OF Fire aT Air Tarcets.—Some of the
coordinating measures which may be taken are as follows:

a. 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 he indicated.

b. Organic AA weapons.—Other elements of the force are
equipped with machine guns designed primarily for AA fire.
eee of these weapons should be coordinated with

own machin indicati
pes ee e guns by indicating on an overlay the

c. Auziliary weapons.—In addition to th
of organic AA weapons referred to in a Deane ee
arms of the several arms and services should be oT ed
against low-flying hostile aviation. The machine eae
units in reserve should be sited -habitua: 'y to providebitually te de AA

-@ 126. Warninc or Approach or ENEMY AmRcRAFT.—AA de.
fense depends upon an efficient warning system which fun 5
re with sufficient speed to permit the operation of the ae
i i ie ga This warning may be provided by the

a. Aircraft warning service—This service is described in
PM 11-25. Information as to its establishment and operation
should be incorporated in the AA defense plan. Instructi
for its coordination with the AAAIS should be anaes ohne

b. AAAIS.—This service is described in FM 4-106. The
AAAIS is normally operated by the searchlight defense:
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Where there is no searchlight defense, the other AAA units

must establish and operate an AAAIS.

c. Air guards.—All units are responsible for security and

should maintain air guards at all hours. The approach of

enemy aircraft should be indicated by the prescribed alerting

signal restricted for this use only.

127. Suppiy Acrivities—Supply installations and trains

should be located in areas protected by AA fire and should be

concealed. Immobility during aerial activity may prevent

detection. Effort should be made to route convoys and trains

through protected areas.

@ 128, Restrictions To Avozp CasuaLtigs.—To avoid casual-

ties to our own forces, both on the ground and in the air, cer-

tain restrictions upon AA fire from the ground must be im-

posed (see pars. 51 and 75). These may include—

a. Designation of minimum elevation for firing of guns,

automatic weapons, and small arms when the direction of

fire is over or toward our own forces.

b. Prohibition of fire against airplanes actually engaged in

aerial combat, a question of policy.

c. Prohibition of fire at airplanes by individuals except as a

part of the supervised fire of a squad or higher echelon.

d. Prohibition of fire against airplanes unless they are

recognized as hostile or commit a hostile act.

é. Prohibition of fire during the announced period of a

“fighter night” except when the fire unit is subject to an overt

hostile act.

129. OrseR ReEsTRIcTIons—Other restrictions may in-

clude—

a. Restrictions on fire and the use of searchlights against

aircraft in order to insure secrecy.

b. Restrictions on the use of barrage palloons to avoid dis-

closing strongly defended points, interference with the 
con-

duct of AAA fire, and operations of friendly aircraft.

@-130. Normaz RESTRICTIONS.—The following general rule
s

on restriction of AAA fire and operation will constitute 
the

normal basis of local SOP:

a. “Seen” targets—(1) Restriction of fire against “seen”

targets will be the exception rather than the rule. AAA will
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Bee open fire on the following targets whenever it can
io so without unnecessarily endangering friendly aviation

unless specifically restricted: 
:

So pe identified as-hostile by the fighter command.
ircraft recognized as hostile, either by

oa 
5 er by appearance or

(c) Parachute mines, as follows: i5 Ss: automatic weapons. will
engage parachute mines down to an altitude of 300 feet when
the angle of elevation is greater than 10°

() Protection of certain vulner poierable points or areas m:
be so important that modificati oneson of the r
necessary to allow— Ko a sei

(a) AAA to open fire on any airer: ich ie y aircraft which is iti

recognized as friendly. sere
(0) Fire to be opened on hostilby e targets regardl:

position of friendly aviation, ‘ ants
a ie foe Re fire on any dive bomber or low-fiying air-

r ually attacking defended installations

fire has been restricted. aed eae
ous AAA Wo open fire at any time when directly attacked.
a Unseen targets—(1) Normally “unseen” targets iden-

ti ed as hostile may be engaged at any time by AA guns which
are included in the air defense communications system of a
fighter command, unless Specifically restricted.

i (2) AA guns, not included in the air defense communica-
tions system of a fighter command and in an area where
friendly aviation might be endangered, will not fire on un-
ane targets unless a hostile act is committed

(3) Automatic weapons will not en \1 
gage un:

unless directly attacked. a a ee
(4) It is the responsibility of the local AAA commander

he ae every effort to determine whether or not there is
riendly aviation in the vicinity prior to o i f
unseen target. Neer

(3) Defense in certain areas ma i
: Def 

y be such that modifica-

tions, similar to those in @ (2) above, may be necessary.
(; Searchlights.—The normal status of searchlights will be

as given in paragraph 51d. Wlumination 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 (ROB).

(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:

@ 131. Form ror an AA DeFrense Pian.—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.

bv. Friendly troops—(1) Aviation—As much of the plan

of employment of friendly aviation for the coming operation

as will enable the ground forces 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,

c. A statement of the general measures of all forces with

the corps to maintain an effective defense against enemy air

attack 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) Antiaircraft 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
shows the plan of employment of all these weapons for the
coming operation, their locations, zones of responsibility,
and contingent zones. Explanatory instructions are placed
on the overlay, or in this paragraph, to insure thorough un-
derstanding by all concerned of the coordinated corps plan
of employment.

(2) Auxiliary weapons.—Instructions directing and con-
trolling the fire at aircraft of those weapons of the ground
forces which are not assigned in (1) above to AA defense as
a primary mission.

(3) Conduct of AA fire—Restrictions on fire and search-
light employment to insure secrecy. Target priorities. Em-
ployment of organic AA weapons against mechanized forces.
Restrictions 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.

f. Passive defense.—Instructions for conduct of troops in
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.
Instructions for conduct of civilian population within the
service command as to the use of lights and cover.

g. Factors pertaining to AA defense to be given consid-
eration in the selection of supply installations and train
bivouacs, and in the selection of convoy and train routes.
Restrictions on the size, composition, and movement of con-
voys. Use of lights in convoys.

h. Instructions for the collection of important enemy air-
craft intelligence from, and for its dissemination to, divi-
sions, line of communication troops, supporting ground and
air units, and the rear echelon. Directions for the main-
tenance of AA lookouts by units. Standardization of alarm
signals.

i. Instructions for coordination of the AWS wi
5 

with the
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CHAPTER 10

COMMUNICATIONS

® 132. Gewerat.—a. 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 aircraft. In the lower echelons, com-

munication must be established also for conduct of fire and

for the use of air guards.

lf 133. Responstpiniry oF ComMANDERS—a. The commander

of each tactical AA unit is responsible for the communications

within his own unit. In all AA units down to and including

the battalion, a 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.

H 134. Narure anp Extent or 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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a. Facilities available—(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 radio 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.

c. 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 communica-

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 agency employed.

e. Terrain and atmospheric conditions—Atmospheric con-

ditions affect the range of radio 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 maintaining 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 brevity. Never use two

words when one will convey the meaning. The training of

yadio, switchboard, and telephone operators 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.

135. EMPLOYMENT OF SIGNAL Aczncres.—Detailed descrip-

tion of communication matériel, together with instructions

for its installation, maintenance, and operation, are con-

tained in 24-series Field Manuals and 11-series Technical

Manuals. Other exterior means of communication, for air-

ground liaison particularly, are signaling by means of panels,

pyrotechnics, flashlights, headlights and winglights, reflec-

tors, exhaust smoke, flares, prearranged maneuvers of planes

and formations of trucks, and other improvised systems.

Such means, together with simple codes, must be prescribed

in coordinated signal operating instructions issued by the

army or task force commander. They must be changed

frequently to preserve secrecy. a

@ 136. Unrr Communication Ners.—For detailed discussion

of communications within the antiaircraft units see the

appropriate sections of FM 4-101, 4-102, 4-103, 4-104, and

4-106, and FM 4-181 (when published).
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CHAPTER 11

PROTECTION AND LOCAL SECURITY

@ 137. Camourtacr—a. Camouflage is the work done to
deceive the enemy as to the existence, nature, or location of
troops, establishments, and matériel.

bv. 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 camouflage of AAA difficult:
(1) Units must be placed in the open to have an all around

field of fire. i
(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 positions, including simulated fire by
means of flash and smoke devices and moving personnel dum-
mies, 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 obser-
vation from the air.

f, 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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i i ts, Protection of vehicles,slit trenches, fox holes, and parapets. ; ° :

equipment, and personnel on the march is best CIRO OSI e

by dispersion. A density of 10 to 12 vehicles per mile is an

unprofitable target for enemy attac’ : :

: For soils design and construction of field fortifica-
tion see FM 5-15.

H 139. Loca, Securrry.—Local security is the all around pro-

tection of a command to prevent surprise, interference, sabo-

tage, and minimize the effect of enemy attacks. Every com-

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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APPENDIX I

ESTIMATES, PLANS, AND ORDERS

Paragraphs

Taw

= 8

9-12

Sxcrion I. Estimate of situation___
II. Commander’s plan

Ill. Field orders__

Section I

ESTIMATE OF SITUATION

@ 1. Generat.—aAs a 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.

@ 2. Form ror AAA ComManpER’s ESTIMATE oF SiTuA-
tron.—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 go into such great
detail, as instructions from higher authority will in large
part take the place of this estimate.

@ 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.

HH 4. Srruation anp Posste.e Lines or 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 a line
of action as well as those which will affect the physical capa.
bilities of the enemy. Indicate your 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 jol-
lowing list of factors is suggestive and not compl
will all of these necessarily have any important dei
every situation:

ete; nor

aring on
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(1) Relative combat power of opposing forces, inelude—

(a) Composition and numerical strength, include—

Own AAA force.

Own air force.

Balloon barrages.

Enemy air force.

(b) Arms and armament, include—

Number and types of AAA weapons.

Number and types of own balloon barrages.

Number and types of own aircrait.

Number and types of enemy aircraft.

{e) Combat efficiency, include—

Physical condition.

Morale.

Training.

Battle experience.

Leadership.

(d) Dispositions, include—

Present dispositions of own AAA.

Present dispositions of own balloon barrages.

dispositions of own air force,

pce eee of enemy air force and local enemy
AAA.

(e) Assistance to be expected from—

Our own air force.

Adjacent AAA units.

Balloon barrages.

Q) Aircraft warning service, include—

Nature.

Extent.

Reliability. fi

Rapidity of transmission of information.

(3) Restrictions on operations, include—

Presence of air force.

Presence of balloon barrages.

(4) Reinforcements. i:

i ace, include— :

= be eee oo and air force mévements and time
ired, ,

aie air force movements and time reauired.
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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
inelude— i

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.
8) 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—

Influence of climatic conditions, visibility, prevailing
winds, 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.

d2) Enemy’s knowledge of our AAA and air force strength
and dispositions.

(13) Tactical doctrines of hostile air force.

Norse.—Only those factors which h:{ a : ave an actual effect on yourchoice of a line of action or on the physical capabilities of the eneayshould receive consideration.

: b. Enemy capabilities—As a result of the preceding deduc-
tions, 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 them.

c. Own lines of action.—List, in general terms only, all rea-
sonable and practicable lines of action open to you which,
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if successful, will accomplish or facilitate the accomplishment

of your mission. In simple situations and in cases involving

small commands, it usually will be possible to eliminate all but

one of your own lines of action by deductions made in para-

graph 4a. In sucha case, the analyses and comparisons made

in paragraphs 5 and 6 are omitted and the estimate is com-

pleted by a statement of the decision.

& 5. Anatysis or Possiste Lines or Action (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.

i 6. ComMpARISON oF Own Lines or Action (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.

Hi 7. Dectston (par. 5).—The scope of the decision will vary

between wide limits. The estimate made at any definite time

should conclude 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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Secrion II

COMMANDER’S PLAN

@ 8. GrneraL.—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 announced

by the commander as a directive to his staff. With the com-

mander’s directive as a basis, the staff prepares the plan in

detail. Since the commander is responsible for all instruc-

tions issued to the command, the entire plan must have his

approval or authorization.

Section III

FIELD ORDERS

9. Generat.—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 he 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.

& 10. Sranpinc 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. IL.)

— 11. Instructions ror AAA In Army (oR Corps) FreLp Or-

DER.—Instructions for the AAA in an army (or corps) field

order are normally given in paragraph 3, under the heading

“Antiaircraft Units.” These instructions include the mis-

8
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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.

Norr.—The instructions for AAA operating with a division will

follow in substance those given in this paragraph,

@ 12. Commanper’s Cueck List.—a. (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

aircraft 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.

ad. 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 unit

and of the subordinate units.
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APPENDIX II

STANDING OPERATING PROCEDURE FOR ANTIAIR-

CRAFT ARTILLERY UNITS

Paragraphs

1-5SectionI. General fed:

=26—L5TI, Check Lis

Section I

GENERAL

1. The purpose of standing operating procedures is given

in FM 101-5 and FM 100-5,

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 operat-

ing procedure, but when desirable, appropriate reference may

be made to such doctrine, instructions, or extracts.

H 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.

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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@ 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:

a, General.

b. Organization,

c. Reconnaissance, selection, and occupation of positions.

d, Operations.

e. Movements.

fj. Intelligence and counterintelligence.

. Communications.

. Administration.

i, Command,

s
a
a

Section If

CHECK LIST

@ 6. The check list contained in this section covers some of

the matters which may be included in standing operating

procedures developed for antiaircraft 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.

@ 7. Generat.—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 8. Orcanization.—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).

EH 9, RECONNAISSANCE, SELECTION, AND OCCUPATION OF PosI-

TIONS.—a. 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; conceal-

ment; possibilities for camouflage; defilade; routes of ap-

proach; possibility for use in antimechanized defense; circu-

lation plan; presence of other units in vicinity which have

automatic weapons for their own antiaircraft protection.

c. Occupation of positions——Use of agents, markers, and

guides; local security and warning service; 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, etc.; antigas defense;

antimechanized defense; antitank mines; alternate positions;
dummy positions; rear echelons.

® 10. Operations.—a. Own security measures —(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) Fixed barrage plans.

-(5) Predicted barrage plans.

(6) Field (and seacoast) artillery support.

(D Fighter command cooperation.

ec. Alert status.

d. S-2 and S-3 reports.

@ 11. Movements.—a, Motor.—(1) Shuittling (if applicable).

(2) Loading—Loading. lists and diagrams; uniformity in

loading; means and methods of securing loads; marking ve-

hicles carrying explosives or ammunition.

(3) Safety precautions—Guards and traffic signals; 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 different types of terrain; for

command and control cars; at night; with and without

lights.
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(5) Intervais—Driving intervals (day and night); at

night; between serials and march units; in congested areas;

when halted.

(6) Halts—When, where, how often, and how long?

Selection of halting places, method of losing distance on

halting and gaining distance when starting.

(7) 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 maintenance.—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.

(9) Refueling.—Procedure during haits and in bivouac; re-

serve gasoline and oil; use of 5- and 10-gallon containers;

safety precautions.

(10) Accidents—Designation of investigating officers; lo-

cation in column; immediate action in case of accident;

reports and use of forms.

(41) Defense.—Procedure to be followed by the following

when subjected to air attack:

(a) Convoy containing antiaircraft protection.

(b) Convoy 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 boxes 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

at destination; release from railroad.

@ 12. INTELLIGENCE AND COUNTERINTELLIGENCE.—a. Reports.

b. AAAIS.

c. Prisoners of war, documents, captured matériel.Segre-

gation, treatment prior to interrogation; interrogation; dis-

position; reports.

d. 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).

@ 13. CommunrcatTions.—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. a:

@ 14, Apministration—a. Supply—Class I—distribution; ra-

tion cycle; extra rations; class II, class III, class IV, class V,

disposition of unit loads quantity of ammunition at em-

placements, ammunition resupply, water.

b. Evacuation.—Aid stations; prophylactic stations; sick

call; evacuation of casualties.

c. Motor maintenance—First and second echelon.

d. Maintenance of armament.—First and second echelon.

e. Reports.—Battery and/or battalion unit reports;

strength reports; ammunition expenditure; gas and oil con-

sumption,

f. Demolition of matérieli—When undertaken; authority

for; responsibilities of personnel; methods of; location and

handling of; materials for.

@ 15. Commann.—a. Command posts—Location during

march organization; forward and rear echelons; location to

be made known to all elements,

b. Liaison.

c. Orders.—Oral, fragmentary; operation maps or over-

lays; distribution.
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ApPENDIXx IIT

PERIODIC REPORTS

@ 1. GeneraL.—a. These reports 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.

H 2. Action Report.—This report should immediately be

made by the battery to the battalion when any firing unit

of the battery goes into action against 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.

@ 3. AssrevIATED 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—

a. Number of planes destroyed or damaged.

b. Number of rounds fired.

c. Personnel casualties and matériel damage.

@ 4, Daity Battery ComPLETED AcTION REPoRT.—This report

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

ease containing similar information. Further information

of value should be transmitted informally by the battery com-

mander to the battalion commander as the situation permits.

@ 5. Barrarion Report.—AAA battalions will submit to the
next higher headquarters such reports as may be directed.

@ 6. Groupe 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 16,

paragraph 75, FM 101-5.

BH 7. Barrace BaLLoon Dainty Impact Report.—a. This report,

for barrage balloon units, will take the place of the “Daily

Battery Completed Action Report” used for AAA units.

bv. 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.

(4) 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.

(9) Did cable armament function?

M@ 8. INSTRUCTIONS FOR Daly Barrery ACTION REPORT.—a.

General.—The Daily Battery Completed Action Report is to

be filled out each day 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. Explanation oj items—Method 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 approximate time that attack

occurred, using 24-hour system.

2. a, Formation—wether a “V”, “V” of “VW’s”; Javelin,

ete. Where necessary, amplify under remarks.

bo. 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—LDive, glide, level, strafing, etc. If nec-

essary, amplify under remarks.

4. Seen (S), 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. a. Destroyed, and 6. Damaged—Make a sepa-

rate entry for both primary armament and caliber .50.

8. Fuze range of hits (guns only) Enter the approximate

fuze range of hits and tell how determined (i. e., D or E as

in 2c).

9. List all matériel and ammunition damages and failures.

10. Enter any pertinent remarks to amplify items above.

Note.—See sample report following:

DAILY BATTSRY COMPLETED ACTION REPORT

FIRE CONTROL {Forward Area Sight } Height Finder
Conputing Sight ) tater

felescopic Sight .

METHOD OF Lead Setting Sight |

Director

Guns: 50 cal. EC: 20mm; 3fmm; 4Onns 3" Fixed, &

Course Fire

Sid SR ae ea ls Ses Ob NG

¢. Average Altitude

Ti type of attacks

Seen (8) Unseen (UY

7 gr a. Destroyed (
3 (call.50

(cal.50
Bl Ruse Range of Hits

(Guns Only)

Jy tatéiel and amuni-

tion Danages & Failures:

10, Remarks:

Battery Commander ~~~
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DAILY BATTERY COLPLUTED ACTION REPORT

Unit_7@h_Oun_i in

Place Siar.

Date 5/15/13

Telescopic Sight

Jlead Setting Sight

Fornard area Sight

[computing Sight

/

Guns: (30 calf WG: Zvi Frans Monae 9” Fined nobiter Scams Jk. yaar 758.5" 25 NAVY
Course Fired n

sls 75 Tis psn Maal] CeO ONO!Tipps, The i200 Thos
2. a. Foraation ayn

bd. Now of Planes T
e. Average Altitude 10000(D) 200(5

Zl type of Attack Level Strat.
4. Seen (5) Unseen 0 Ss Ss
5. No. Guns,

In Action cal.50 i

Fired “cal 50 Fes)

ry

Gr Now Kids., AC

Je x@) Bs destroyed:(

EB (CR
- Daiaged (

(eal.50 i
BL Wuze lange of Tits 17.1

Guns (nd; @)
5. Matériel and

tion Danage & Fa: None with 9O-ny 50 cal. 1G 4053, feed lever broken.

ie was taken under fire, hit, and seen tofall in flanes. Ciher planes were under fire of other batteries, Both were ecor teeave, cut of ranse of this biry, snoking badly.

In the geten at_ 140:
vias nit by 150 ea

from views

personel casualties,

one fighter plane, Ue 109 F etrafed position twice.
on second run und immediately started suoking. ias then lost

fire was also conducted with Little noticeable effect. Wo
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