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FOREWORD

The purpose of this study is twofold: to give U. S.
troops a comprehensive picture of German antiaireraft
artillery and its use, and at the same time to furnish
U. S. antiairecraft artillerymen data by which they
can compare German methods with their own. Al-
though some technical data is furnished for the latter
purpose, it is quite obvious that a study of this type
cannot include all known technical details on German
antiaireraft matériel and technique.
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Section . ORGANIZATION

1. GENERAL

The German approach to the subject of military or-
ganization is one of extreme flexibility. The underly-
ing thought is that in view of the rapid progress of
science as applied to war, organizational practice must
remain flexible if it is to take advantage promptly of
new scientific development, to exploit various kinds of
situations, and to cope with all types of enemies. Effi-
cient combat effectiveness of an organization is always
considered a primary requisite. It should therefore
be remembered that although the organization of Ger-
man antiaircraft units is founded on certain basic
principles, experimentation with new tactical doctrines,
economy of military manpower and equipment, or the
considered needs of a task foree situation may cause
the organization of certain AA units to vary from

normal.

2. BASIC PRINCIPLES OF ORGANIZATION

All German military organization is based on certain
fundamental principles which are primarily designed
to permit tactical and administrative flexibility.

One of these fundamentals is the Einheit (unit)
principle, which provides that any given arm or service
will develop a number of standard unit groups, each
with standard organization, leadership, training, and
equipment. The unit group is an organic entity, ca-

1



2 GERMAN ANTIAIRCRAFT ARTILLERY

pable of operating independently and self-sufficient
both for tactical and administrative purposes. Within
a given branch or service, each basic type of unit group
will represent a different combination of the various
components (or weapons) of that branch or service.
In AA organization the unit groups are ordinarily
battalions, and the types (heavy, mixed, light, ete.)
differ in organic composition with respect to their re-
spective weapons (light and/or heavy guns, search-
lights, ete.).

The Einheit principle of organization has several ad-
vantages. Obviously the supply and replacement of
equipment can be more readily geared to a few stand-
ard types of units. The training and tactical employ-
ment of a given type of unit can be standardized, and
directed with uniformity. Above all, the existence of
these basic type-units, each so composed as to serve a
different function, permits easy organization of any
desired type of larger unit. In the AA branch, for ex-
ample, regiments are formed by combining any desired
number of the different basic units. And the Einheit
system is excellently designed to facilitate the construe-
tion of task forces, made up of different amounts of
necessary arms and services, in terms of the basic units
of each arm or service required for a given mission.

3. ANTIAIRCRAFT AS A COMPONENT OF THE AIR FORCE

a. General
With some few exceptions, German antiaireraft units

are an organic part of the German Air Force (Luft-
waffe). German antiaircraft artillery is called Flak-
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artillerie, and is more commonly referred to as ‘“‘Flak.”’
This term is an abbreviation of ¢ Flieger- or Flug-
abwehrkanone,”” which means ‘“cannon for defense
against aviation.”’

Flak troops wear the uniform of the Luftwaffe, which
is easily distinguished from that of the Army and Navy
by the gray-blue color of the 'material, the lounge cut
of the open collar blouse, and the plain trousers. To
distinguish the AA artillery from other branches of the
Air Force, red piping is worn on the cap, and the
blouses of both officers and enlisted men have this dis-
tinguishing red color on the shoulder strap as lining
and edging, and on the collar patches.

Flak serving in the field is fully motorized, and units
intended to operate with the spearhead of the attack
are equipped for eross-country operation.

Luftwaffe AA organizations and units operating with
the Army are subordinated operationally and for com-
mand purposes to the Army unit concerned, and admin-
istratively (for replacements, ete.) to a parent Air
Foree ground unit.

b. Higher Units

(1) General—In general, Flak units consist of
corps, divisions, regiments, battalions, and batteries.
From a practical point of view the AA corps, divi-
sional, and regimental organizations are primarily com-
posed of a commander, staff, and organizational troops
who coordinate and assist in the disposition and activi-
ties of the basic units, the battalions (Abtetlungen).

(2) Corps.—The Flakkorps is the highest AA unit.
It may be found in rear areas or with field forces, de-
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pending on the considered need for a command of this
size. There is no fixed allotment of units to this highest
formation ; it has been noted that the corps may contain
from two to four AA divisions. In general, when serv-
ing with the field forces, an AA corps would normally
control the area of an army group (group of armies).
It may also be found with air fleets and on some occa-
sions with Panzer armies.

(3) Division.—The Flakdivision is frequently found
in German armies. Its composition is not fixed, vary-
ing from two to five regiments. In general, when with
field forces, the AA division usually operates in the area

of an army.

(4) Regiment.—(a) Pre-war establishment.—At the
outbreak of World War I1I, Flak regiments were or-
ganized on a standard basis of three battalions per
regiment. The first two battalions were alike, each
consisting of three batteries of heavy AA guns and two
batteries of light AA guns with organic 60-em (light)
searchlights. The third battalion consisted of three
batteries, each with nine 150-em (heavy) searchlights.

(b) Present orgamization.—At the present time the
composition of the regiment is flexible; it may contain
from three to five battalions of any type.

¢. The Battalion

(1) General.—The basic tactical AA unit is the bat-
talion (Abteilung), which also has administrative fune-
tions. There are several known types of gun battalions,
but in general these types will fall into one of three
general categories consisting of heavy, mixed, and light
battalions. In this connection, it should be noted that
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in action the gun battalion commander is essentially a
tactical commander, the battery being the fire-control
unit. Allotment of AA units to Army field forces var-
ies according to the estimated needs, but an army corps
commonly has one or more separate gun battalions per-
manently attached to it during all operations, and at
least one mixed battalion will usually be found attached
to a Panzer division. _

(2) Heavy battalion.—This battalion is equipped
with either 88-mm or 105-mm antiaireraft guns,-or
with both, and usually consists of a headquarters with
three batteries (Batterien) each of four, or possibly six,
guns. This type of organization is rare; the unit is
usually found only in static positions in Germany.

(3) Mized battalion.—This is the more common
type of standard battalion organization incorporating
heavy AA guns. 'There are two separate establishments
for these mixed battalions, one with four 88-mm guns
per battery, the other with six. The most recent indi-
cations suggest that preference is being shown for the
six-gun unit as equipment becomes available. In some
cases, primarily in rear areas, 105-mm AA guns may
be substituted for the 88-mm guns.

The organization of this mixed battalion (fig. 1) is
as follows:

Headquarters;

3 heavy batteries, each consisting of four (pos-
sibly six) 88-mm guns, and two 20-mm guns
for close protection;

2 light batteries, each consisting of twelve 20-
mm guns and four 60-cm (23.58-inch) search-
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ORGANIZATION 7

lights. (A medium battery of nine 37-mm
guns and four 60-em searchlights is sometimes
substituted for one of the light batteries.)

(4) Light battalion—~Two types of light gun bat-
talions exist:

(a) Headquarters;
3 light batteries, each of twelve 20-mm
guns;
1 searchlight battery of sixteen 60-em-
searchlights.
(b) Headquarters:
2 light batteries, each of twelve 20-mm
guns; '
1 medium battery of nine 37-mm guns;
1 searchlight battery of sixteen '60-cm
searchlights.

(5) Reserve battalion.—In addition to the battalions
mentioned above, there are heavy, mixed, and light re-
serve battalions. These have only a small amount of
organic motor transport and are used in a statie role in
Germany and rear areas. Otherwise the reserve or-
ganization corresponds to that of standard mobile bat-
talions. The transportation of these battalions, when
necessary, is carried out by a separate transport unit.

(6) Searchlight battalion..—Most searchlight bat-
talions are composed of a headquarters and three bat-
teries, each battery containing nine 150-em (60-inch)
searchlights. Sound locators are used with these
searchlights, and although their present number per
battery varies with the employment of the search-

506995°—43——2



8 GERMAN ANTIAIRCRAFT ARTILLERY

lights in rear areas, at the beginning of the war they
were allotted on the basis of one per searchlight. Al-
though mobile, most of the heavy searchlight battalions
are used only within rear and static defense areas. The
smaller, 60-cm (23.58-inch) lights are used with 20-
mm and 37-mm AA guns, and accordingly are an or-
ganic part of both the light and mixed battalion, as
mentioned above. Heavy searchlight battalions are
very often grouped to form searchlight regiments,
which operate as such only in rear areas.

d. The Battery

(1) General—The battery (Batterie) is the normal
fire unit of AA artillery. Several types of batteries
exist :

(2) Heavy battery.—A heavy battery in the mixed
battalion is normally organized as follows:

(a) Combat echelon, consisting of—

Battery headquarters,

Gun and instrument detachments,
Communication detachments,
Light Flak section,

Ammunition detachment,

Combat train.

(b) Ration transport.

(¢) Baggage transport. '

(3) Light and medium battery.—A light battery in a
mixed battalion comprises four gun sections and one
60-cm searchlight section of four seavchlights (one
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searchlight is normally allotted to each gun section),
and is subdivided as follows:

(a) Combat echelon, consisting of—

Battery headquarters,

Gun and searchlight detachments,
Communication detachment,
Ammunition detachment,

Combat train.

(b) Ration transport.

(¢) Baggage transport.

(4) Searchlight battery.—The heavy searchlight bat-
tery is usually organized as follows:

(a) Combat echelon, consisting of—

Battery headquarters,
Searchlight detachments,
Communication detachment,
Combat train.

(b) Ration transport.

(¢) Baggage transport.

The exact employment of the light 60-em searchlight
batteries is not known, but it is believed that the battery
is subdivided into sections to permit employment of
individual detachments with gun sections. This prac-
tice is somewhat similar to the system used with search-
lights which are an organic part of the light gun
batteries of mixed battalions. In the latter case, the
four searchlights in the section are broken down into
four detachments, thus allowing one light searchlight
for each gun section.
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e. The Zug

The closest U. S. military equivalent of the Zug is
““platoon.” It is the smallest operational unit above
the single gun and ordinarily applies only to the light
or medium gun platoon of three guns, although in rare
cases two heavy guns may operate as a platoon. In
the heavy searchlight battery, there are usually three
platoons of three lights each.

f. Railway Flak Units

Antiaircraft guns are also mounted on railway cars.
Railway Flak units are organized into regiments, bat-
talions, and batteries. The precise composition of the
units is not known, but it is believed that the regimental
organization forms a pool from which units may be
drawn as necessity arises, either for mobile defense or
for train-protection purposes. Although Railway Flak
units are part of the Air Force and are administered
through the usual Air Force chanmels, it is probable
that train-protection detachments are operationally
subordinate to the transport authorities. There is also
some evidence that AA guns provided for the defense
of military trains may in certain circumstances be
manned by organic Army personnel. It is interesting
to note that the AA guns on railway mounts may be
light or heavy, and may consist of any of the following
calibers: 20-mm (single- or four-barreled), 37-mm, 75-
mm (probably), 88-mm, 105-mm, and possibly even the
150-mm.
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g. Barrage Balloon Units

Barrage balloon units are part of the Air Barrage
Arm (Luftsperrwaffe), which is a branch of the Air
Force. The personnel wear the uniform of the German
Air Foree Antiaireraft Artillery. The exaet organiza-
tion of current barrage balloon units is not known,
mainly owing to the fact that at the outbreak of war
German use of barrage balloons was on the whole still
in the experimental stage, and that since that time, in
accordance with German principles, the organization
has varied at different places because of different needs.
The best information available, however, indicates that
the standard barrage balloon unit is the battalion, con-
sisting of 3 batteries each manning about 16 balloons.
In the early years of the war, the smallest unit econsisted
of a motorized squad of 12 men, each squad equipped
with 2 balloons—one for manning and one in reserve.

4. ANTIAIRCRAFT ORGANIC TO THE ARMY

a. General

Although German AA artillery as an arm is an or-
ganic part of the Air Force, there are independent AA
battalions which belong to the infantry and artillery
of the Army, and are therefore organically a part of
the German Army ground forces. The general term
Heeresflak is applied to these independent units when
distinguishing them, in staff tables or on orders of bat-
tle in chart form, as a category distinct from other
troops, and also when referring to organic Army AA



12 GERMAN ANTIAIRCRAFT ARTILLERY

troops as distinguished from the standard Air Force
AA troops. Actually, the term Heeresflak covers two
distinet types of units: the Flabataillon* and the Heer-
esflak Abteilung. The term Fla is an abbreviation of
“Flugabwehr,”” which means “AA defense.”

b. Fla Battalion

Flabataillon troops belong to the infantry arm and
wear its distinetive white piping. There are two dif-
ferent types of Fla battalions: the battalion of six com-
panies in which the company apparently is the tacti-
cal unit, and the battalion of three companies in which
the battalion itself is the tactical unit, although its
companies may on occasion be found operating inde-
pendently. The Fla battalion is equipped with standard
machine guns, and either 20-mm (both single- and four-
barreled) or 37-mm AA guns, all on self-propelled
mounts. These guns are available for additional use
in antitank or other roles against ground targets.

c. Heeresflak Abteilung

Heeresflak Abteilung troops belong to the artillery
arm and wear its distinctive red piping. Heeresflak
battalions are mechanized, and in most cases consist of
three heavy batteries each of four 88-mm guns, and
two light batteries each of either twelve 20-mm guns or
nine 37-mm guns. All equipment may be used in AA
and in antitank or other ground roles.

'The Fla “battalion™ is ordinarily referred to in German military usage as
Bataillon vather than by the more customary term Abteilung (see below).
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d. Operational Control

The operational control of these special types of AA
units is extremely flexible. Although they are normally
allotted from a GHQ pool to an army, army corps, or
division for permanent organic AA protection, they
have been known to be subordinated to Luftwaffe Flak
divisions and regiments.

5. ANTIAIRCRAFT IN THE NAVY

The German Navy mans AA artillery in certain
coastal forts. Except for being emplaced on perma-
nent mounts, these AA guns do not differ materially
from the normal Flak armament, and the same applies
to AA guns on board ships. From the point of view of
organization of rear-area defenses, it should be noted
that the AA armament in these coastal forts, as well
as the AA guns on board Navy ships undergoing re-
pair or at rest in harbor, is used at need as a part of
the AA ground defense of the immediate area.



- Section Il. WEAPONS AND EQUIPMENT

6. TREND OF DEVELOPMENT

a. Historical

With the tremendous strides in development of com-
bat aviation during the period between World War I
and World War II, it became increasingly evident that
a corresponding development of AA matériel and tacties
was quite necessary. Although the Germans were lim-
ited in their military establishment as a result of World
War I, they nevertheless conducted extensive research
and tests to develop new AA matériel. During this
post-war period, also, came experiments with mechan-
ized armored vehicles, and new doctrine as to the possi-
bilities of their employment. Under the circumstances,
it was only logical that some experimentation should
take place with the object of designing a gun which
could be used against either aircraft or mechanized
ground vehicles. In 1936 the Spanish Civil War gave
the Germans a chance to test their first efforts along
these lines; in 1939 the campaign in Poland permitted
a full test of the refined produect, and results were used
as a guide on which to base standardization and further
development. The later campaign in France and other
campaigns have, of course, served as further proving
grounds.

b. Mobility

One of the main results of the battle experiences of
the Germans has been vindication of the concept that
14
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AA guns used in any but purely static positions must
be highly mobile, and that even in static situations it
is to the best interests of protection against hostile
aireraft to have a certain proportion of the AA artillery
defenses in a highly mobile state for purposes of flexi-
bility. Furthermore, the increased use of AA weapons
with mobile units in the field has given a great spur
to development of A A mobility.

¢. Dual-Purpose Construction

With the practical tests of 1936 in the Spanish Civil
War came the realization that with some modifications
the then current AA weapons would have definite pos-
sibilities as effective antitank weapons. This finding
was the more acceptable in view of the German military
precept of acting on the offense wherever possible.
The possibility of employing AA guns in forward areas
in an offensive role definitely removed them from the
status of defensive weapons and placed them in the
category of important offensive weapons. The Polish
Campaign, the French Campaign, and the early suec-
cesses of Rommel in the Libyan Desert are eloquent
proofs of the increasing development and use of AA
weapons against mechanized ground targets. It should
be remembered, of course, that AA gunnery demands
weapons with a high rate of fire, rapid fire-control cal-
culation, fast tracking speeds, and a high muzzle
velocity. These factors contributed materially in the
decision to adapt these weapons to an AT role. 'The
original difficulty in making these AA weapons dual-
purpose rested mainly in securing a satisfactory mobile
carriage or mount which could withstand equally well
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the shock and recoil of high-elevation AA fire, and of
horizontal and subhorizontal fire,

d. Multipurpose Use

With satisfactory development and use of the AA
gun as an AT weapon came the logical discovery that
the main AA/AT weapons could be used against targets
other than aireraft or tanks. Thus we hear of the
88-mm guns being used against fortified gun positions,
as well as for the dirvect support of ground troops, for
interdiction fire against enemy communications, and
for fire against river and coastal targets. We even
hear of its being mounted on U-boats. As a result of
these and similar experiences, German field com-
manders have found AA artillery to be one of their
most useful weapons, and there is evidence of a trend
suggesting that German artillery of the future, up to
a certain caliber, will include an even greater propor-
tion of AA weapons placed on multipurpose mounts.

e. German Classification of Flak Weapons

Although Flak weapons are generally referred to
by the United Nations as light Flak and heavy Flak,
probably because of the classification of AA Abteilun-
gen into heavy (mixed) and light units, the Germans
divide their Flak guns into the three general classifica-
tions: light, medium, and heavy. Light guns include
only the various types of 20-mm Flak weapons ; medium
guns include the 37-mm, 40-mm, 47-mm, and reported
50-mm Flak weapons; and heavy Flak consists of the
75-mm, 88-mm, 105-mm, 127-mm, and 150-mm weapons.
Of these guns, only the 20-mm, 37-mm, 88-mm, 105-mm,
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and 150-mm are used by the Germans to any great
extent.

7. TYPES OF AA GUNS (Fig. 2)
a. 7.92-mm Standard Machine Gun

(1) Description—~The Germans now use one stand-
ard machine gun to fill all roles; namely, the air-cooled
7.92-mm (.31-inch) MG 34. This is considered a light
machine gun when used with its light bipod, and a
heavy machine gun when used with the heavy tripod
mount. It is fitted in special single and dual mounts
for AA purposes, and is also found in armored cars,
carriers, and tanks. It fires all the types of 7.92-mm
(.31-inch) ammunition which the German rifles and
aireraft machine guns use. But lately there has been
a marked emphasis on the use of armor-piercing ammu-
nition in all 7.92-mm weapons. Belt feed 1s normally
employed for the machine gun, but it is quite common
for two or more 50-round belts to be joined end to end,
thus reducing the delays involved in the changing of
belts. A special belt drum, holding one 50-round belt
compactly coiled within it, may be fitted on the left of
the gun when the weapon is used as a light machine
gun or for AA purposes. The gun weighs 1514 pounds
without the mount. The barrvel is changed after each
250 rounds of continuous fire.

(2) Use in AA Role.—~—On the AA mount, this ma-
chine gun is used organically by all hranches of the
German Army for local protection against low-flying
aircraft. It supplements the fire furnished by rifles.
Strictly speaking, this weapon is not classed as a Flak
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20-mm 4-har-

Weapon._ . .._._.... 20-mm AA/AT 37-mm AA/AT | 40-mm AA | 47-mm AA
pon wan rcledgﬁﬁd\;AT gun gun s
German name. .....| 2em Flak 30! 2-.cm Flakvier- . 3.7-cm Flak 36.| 4-cm Flak 36| 4.7.0m Flak

and 38, | ling 38. 37,

Caliber (inches) T - T— Y T, TS e [

Muzzle velocity|2950 (HE), |2950 (HE), | 2,690 .. S (.1 ) IR

(foot-seconds). 2,720 (AP). | 2720 (AP).

Maximum horizon- | 5,280 . __|5230___________ 8,744 el 12,300 . _ 10350 ______ .

tal range (vards).

Maximum vertical | 12465 | 12,465 15600 .. ... 23,200 .. | 22300, ...

range (fert), '

Effective ceiling | 7,215 (with self- | 7,215 (with self- | 13,775 (with | 16,200 _______ | 17,000__ _ __

(feet). destroying | destroying| self - destroy-
tracer, 6 secs | tracer, 6 secs | ing tracer, 14
time of flight). | tlmeof flight). | secs time of
flight).
Theoretical rate of | 280 (Model30), | L0S0to 1,920 | 150 .. 120 85
fire (rounds per| 420 to 480
minute). (Model 38).
Practical rate of fire [ 120(Model 30), | 700 to 800 _____|60____________ | 80 16
(rounds per min-| 180 to 220
ute). (Model 38).

Weight of projectile.| 4.1 oz (HE), | 4.1 oz {HE),|1lbfoz (HE), | 2.21bs.___ . |331bs. ..

5.20z (AP). 5.20z (AP). 1 Ib 81 oz
(AP).

T\Feight of complete | 10.6 oz (HE), | 10.6 oz (HE), |__._____________ S T sty N

round. 11.6 oz (AP). | 11.60z (AP).

Weight in action_.._| 906 1hs_ _______ 2,97910bs.______13,4001bs.______ 4,234 lbs_____| 3.4001bs _ __

Weight in draught._| 1,650 Ibs. ... 4,8661bs .t | ... St

Elevation .......... —12° to 400°__| —10° to ++100°_ —~10° to -+-85°__| —5° to +U0°_ |—10° to +-85°

Traverse.. _._______ i . T . | N | e

Length of barrel:

alibers. .. ol 08 cuviuanan B oy e
Feetorinches_..i 4 ft3.20in______ 4ft3.2in__.__. i o TSR,

Remarks. -...._..._| Standard light | Standard light | Standard me- | Bofors 1936 | Skoda 1037
Flak. Auto-| Flak. Con-| dium Fiak.| M odel.] Modoel.
matie, reeoil- | sistsof four 2-| Automatic Very few of | This Czech
operated;sin- | em Flak 38| reeoil - oper- | these guns gun has ap-
gle-shot  or| guns on al| ated; single-| areused by ! parently
continuous ! quadruple| shot or con-! the QGer-| never been
fire as re-| mount. The| tinuous fire| mans. adopted by
quired; am-| magazines of | as required; the  Ger-
munitionj 2gunsecanbe| ammunition mans for
loadedinflat-| changed| loaded in any exten-
box  maga-| while the re- | elips holding sive use.
zines contain- | maining 2are | 6 rounds,
ing 20rounds; | firing.
normal pene-
tration  per-
formance
with AP, 45
i (1.77
inches) of ar-
mor al 100
vards.

*Little information is available concerning this gun.

The data shown are from (German sources

Figure 2.—Characteristics
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50-mm AA/ 75-mm A A 88-mm dual- 105-mm AA 127-mm AA 150-mm AA
AT gun gun purpose gun gun gun gun *
5-cm Flak 41 | 7.5-cm Flak L/ | 8.8-em Flak 18! 10.5-em Flak | 12,7-em Flak | 15-cm Flak 39.
60, (nlso 36and 38). | 38, :
| 346 . B R O | 5.01.
¥ I 2,800, .._...| 2,500... 3,450
16,600, ceefEOI00_ 19,30_0..___-_-. 34,000,
R 37,000 __ .. . P3ETO0. L ... 41,3000 . ___. 42,600 _ | 66,000,
______________ 30,000__________| 34,770 e | BT000 | 85,000 to 40,000, 40,000 to 45,000,
_______________ P TSR B W 12 e 2
................ | P 12t b6 |Rtol0.._ . |B._ .. ........|Gto8,
_______________ 14.31bs.___.__ . | 20]lbsloz (HE), |32 lbs 11 oz |551bs .. ____} 886 lhs.
Ihs 5 oz| (HE).
(HE}, 21 1bs |
1502 (AP). E
_______________ SRRl R B0 0 © o T T ) R ) i e
HE), 32 lbs
HE}, 33 Ibs
AF).
4 —----]1 2.9 tons 4%tons. ...__.. |1156tons. . . .0 . ____.. ...
.............................. e L | T |__
_______________ —3° to ++85° =3 to 485° ____| =3% to 487° _ | —=0°to +9l’l°__|
T T - T, e T |
PSSy el (1) Rl N S S 60 L[ 80
S el B B O (R 160t18in._.____[20ft84in_. __|20ft 10in ...
Reputed to | Krup 1938 | Standard heavy | E (} uipped| Germannpaval | Dual - purpose
use both| Model. This{ AA/AT gun| with auto-j AA  gun.| coast defense
HE and| gun is grad-| for mobile use. | matic fuze-| Little rel-}] and AA weap-
AP. Very| ually being| HE shells are| setter; wused| able infor-| on, manned to
little au-| superseded| separately pro-| mostly in a| mation fs | a large extent
thentic in-{ by the 88| vided with | statierole, al- | available, hy Navy per-
formation is | em Flak. both time fuze | though mo- sonnel.
available and percussion | bile versions
! concerning fuze. APshells| are known to
this weapon, are  provided | exist.
with a base
fuze. The fir-
ing mechanism
can be set to
hand, but the
normal method
for AA is au-
matie.

of information, and their accuracy is questionable.

of German Flak weapons.
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