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BROWNING MACHINE GUN, AIRCRAFT

FIXED &
FLEXIBLE

CAL. .30, M2—STANDARD

RIGHT SIDE VIEW

BROWNING MACHINE GUN, AIRCRAFT, CAL. .30, M2, FIXED

his air-cooled weapon is a Standard

item for installation in all types of air
craft in either fixed or flexible mounts,
but since the trend in aircraft armament
has been steadily toward greater fire-
power from weapons of larger caliber, this
gun has been supplanted almost entirely
by the caliber .50 weapon.

The caliber .30 gun operates on the
short-recoil principle which characterizes
all Browning machine guns. The barrel
reciprocates in a steel outer jacket drilled
to facilitate cooling. The fixed and flexible
guns are basically identical and guns of
either type may be assembled to use
either right-hand or left-hand feeds.

FEED—TFeed is from a disintegrating
metallic-link belt loaded in increments of
250 rounds. Two or more increments may
be assembled in larger units of any desired
capacity.

MOUNTING—Mounts for the gun are
supplied by the Air Corps or are built
into the plane at time of manufacture.
Synchronized guns may be installed
either singly or in pairs. The mounts are
rigidly attached to the structure of the
plane and fire is approximately parallel
to the line of flight. Flexible mounts are
installed so as to permit wide-angle fire
in both azimuth and elevation. Guns so
mounted are fired by a hand trigger.

FIXED GUNS—VFixed guns of this
caliber arc now mounted within the
wings and fire through ports in the lead-
ing edge. The practice of mounting fixed
guns within the fuselage, firing through
the arc of propeller rotation, is rapidly be-
coming obsolescent in U. 8. Army aircraft.
Guns so mounted are controlled by a syn-
chronizing device which times the fire in
relation to the moving blades. The device
permits only semi-automatic fire and
reduces greatly the fire-power available
and the combat efficiency of the plane.

The fire of wing-mounted guns is fully
automatic and is controlled by a solenoid
operated by a switch which is customarily
mounted on the control stick of the plane.

All solenoids and other firing devices
are Air Corps equipment and are sup-
plied by that service.

FLEXIBLE GUNS—The back plates of
guns 1in flexible mounts are equipped with
spade grips and manually operated trig-
gers. They arc fired by a gunner from a
cockpit, “blister,” or turret. The retract-
ing slide is operated by hand and remains
forward while the gun is firing, a feature
which eliminates external moving parts
and which is shared by all Browning
machine guns. Fire of flexible guns may
be full- or semi-automatic as the operator

may select. The usual fire is in short
bursts, full-automatie.

SIGHTS—AIll sights and sighting equip-
ment required for any installation of the
Aircraft Machine Gun, caliber .30, M2,
are supplied by the Air Corps. Sights for
fixed guns are usually attached to the
structure of the plane, those for flexible
guns are mounted on the barrel jacket.

CHARACTERISTICS

Weight, total . ............... .. Fixed, 21.5 Ib.
Flexible, 23.0 ib.

Weight of recoiling parts .............. 6.56 Ib.
Weight of barrel ...... ... ... ... ... ... 3.81 1b.
Length, overall. .................. ... 39.8 ins.
Lengthof bagrel ... .......... ... ... 23.9 ins.
Rifling, length ...... ... ... 21.35 ins., 70.9 cals.
No.ofgrooves .......................... 4
Twist. .Right-hand, 1 turn in 10 ins. or 33.3 cals.
Depth of grooves. .. ............... 0.004 in.
Cross-sectional area of bore.. ... ... 0.074 sq. in.
Operation. . ...................... Short-recoil
Feed. ... ... ... . .. ... .. Link belt
Cooling.................. ... ... ... ... Air
Rate of fire............... 1000-1350 rds. min.
‘ ‘Pressure applied to sear,

12-17 Ib.

Pressure applied to sear,

holder, 25-35 Ib.

... .50,000 Ib./sq. in.
(copper)

Normal breech pressure . ..

LEFT SIDE VIEW

UNCLASSIFIED

BROWNING MACHINE GUN, AIRCRAFT, CAL. .30, M2, FLEXIBLE—LEFT HAND FEED
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BROWNING MACHINE GUN, CAL. .50, M2, WATER-COOLED, FLEXIBLE

F'his gun is a recoil-operated, belt-fed,
[ water—coo‘ec‘ weapon used principaiiy

aft wannan o
iL v Cﬂnyull L

aorainal

againsc
ﬂoatmg targets from both
movable and fixed mounts on docks and
other shore installations and on ship-
board. The water-cooling permits long

bursts of fire without excessive over-
the harrel It M

heatine of 1
¢l ¢ 2arre.. 1

heating
antiaircraft machine gun tripod mount,
cal. .50, M3; on the cal. .50 mount, M43,
Substitute Standard; and on the twin
antiaireraft machine gun mount, cal.

A AMA0 Qo1 a1 N [, [
DU, 130, DUPSLILULE olanaard. 1t may

s nsed aon the
s used on the

lso be used on the
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machine-gun tripod and pedcstal ounts,
M2 and M2A1, which are still in use but
classified as Limited Standard.

The retracting shde is on the rlght side

of the recelver. The k plai f

flexible tvne. with 3
Hexibie type, with or wi
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per-
mits installation in posmons where Clear-
ance is limited,

FEED—The caliber .50 cartridges are fed
to the gun from either a fabric belt or
a metallic-link belt of the disintegrating
type loaded in increments of 110 rounds

each. The gun is normally assembled

-
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uu'ements demand the weapon may

UNCLASSIFIED
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be changed to right-hand feed by re-
versing the position of the bolt switch,

hole food e Lode £ood oo 1 oo 3
Py 1CCUu 11U, UCiL lccu p Wi arm aliia
levpr nh nger, cartrldge stons and link

As with all Browning machme guns,
the retracting slide is connected with the
bolt by a stud. The slide handie remams

tatianary in tha
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the gun is firing.
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COOLING—T u
rounded with a water-jacket of ten
quarts capacity connected by hose to a
water chest which holds approximately
10 quarts. Water is circulated between
chest and jacket by a hand-operated

rotarv numn
rotary pump.

lq m i
Movement of the tube covers and uncov-
ers holes in the supports, the hole in the
front support being covered when the
muzzle is depressed, the rear hole being

n tha

muzzle is
ine

Steam generated by the heat of pro-
longed firing passes through the uncov-
ered hole and escapes through the steam
tube into the circulating system where it
is condensed.
blghts mounted o
LUIIVLIlLlUlld)l 1&
front Q!D‘hf prot

foldmg-leaf rear w1th ad]ustments for

windage and elevation. The necessity of
protecting the gunner by armor plate

1 131

shields makes necessary the use of other
sights when the

mounts on which it is used. The rear
sight is a monocular peep sight, with
rubber eyepiece and a sun-ray filter. It
may be eqmpped with a rotatable dlSk

[URSR N Y I 91 1/ .

oun 1s nlaced tha
gunl 1S piacfeéd on uae

the ring or cartwheci” type and may
be mounted so as to permit automatic
adjustment in -elevation and traverse by
off-carriage control.

FRISTI A,
EXKIoIIVO

Weight, total... 100 Ib,, less water (water, 21 1bs.)
Weight of recoiling parts .. .. ... .. ... 245 Ib.
Welghf ofbarrel ... .................. 15.2 Ib,
Length, overall.. .. .................... 66 ins.
Lengthofbamel. ............ ... ... ... 45 ins.
Rifling, length. . ... ....... 40.11 ins., 81.8 cals.
Mo.ofgrooves. . . ....................... 8
Twist. .. Right-hand, 1 turn in 15 ins., 30 cais.
Depth of grooves. .. ...... .. . 0.005 in.
Cross-sectional area of bore ....... 0.2021 sq. in.
Operation. . ...................... Short-recoil
Feed..... Metallic link belt, 110 round capacity
Coaolina th“ 10 qts.
Cooling.......................Water
Rate of fire. ................ 500-650 rds./min.

/Prassure at sear,

10-20 Ib.
)Pressure at sear
alida ﬁﬂ_'lﬂ IL

N SiGS, ov

Normal breech pressure. 48,000 Ib./sq. in. (copper)

Firing pin release. .. . . ... ..
gp
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BROWNING MACHINE GUN, AIRCRAFT

FIXED &
FLEXIBLE

CAL. .50, M2—STANDARD

BROWNING MACHINE GUN, CAL. .50, AIRCRAFT, M2 (FIXED)

his gun is standard equipment for all

U. S. airplanes carrying weapons of
this caliber. It may be installed as a fixed
gun in mounts that are a part of the air-
craft or used in flexible form from turret
or blister mounts.

FIXED TYPE— Customary installation
of the fixed gun is in batteries of varying
numbers of guns in the wings of the air-
craft. When so mounted, the gun is fired
by means of a solenoid attached to the
receiver and controlled by a switch in the
pilot’s cockpit. Guns are now rarely in-
stalled so as to fire through the path of
propeller rotation. Fixed guns are aimed
by movements of the plane and sights are
mounted on the aireraft. Sighting equip-
ment for aircraft armament is supplied by
the Air Corps.

FLEXIBLE TYPE—Flexible guns are in-
stalled as nose, tail, top, side, and belly
guns as required by the particular air-
craft. They are fired by hand and are
equipped with spade grips. Flexible mount-

ing permits a wide field of fire in both
azimuth and elevation. Sight bases are
mounted on the receiver of the gun for
such aircraft sights as may be used.

RATE OF FIRE—The rate of fire of the
caliber .50 aircraft machine gun is con-
trolled by adjustment of the oil buffer.
A maximum burst of 75 rounds may be
fired from the standard 36-inch barrel,
After one minute firing may be resumed at
the rate of one 20-round burst per minute.

The gun should be cooled for at least
fifteen minutes before another long burst
is attempted. If long bursts are not fired,
the gun may be fired at a rate of 25 rounds
per minute over a long period.

FEED—The gun is fed from a disinte-
grating metallic-link belt loaded in incre-
ments of 110 rounds. Any number of
increments may be linked one to another
to supply additional firepower. The cali-
ber .50 atrcraft machine gun, like all
Browning machine guns, may be con-
verted from left-hand to right-hand feed.

CHARACTERISTICS

Weight, total. .. ............ % :;::113,46':1 b
Weight of recoiling parts. . ......... ... 19.2 Ib.
Weight of barrel........... ... .. .. ... .. 9.8 Ib.
Length, overall................... .. ... 57 ins.
Lengthofbarel. ... ... ... .. ... ... 36 ins.
Rifling, length .... .., .. .. 31.91 ins.; 63.8 cals.
No.ofgreoves........................... 8
Twist. . . .Right-hand, 1 turn in 15 ins., 30 cals.
Depth of grooves. .. ............... 0.005 in.
Cross-sectional area of bore. . .. ...0.2091 sq. in.
Operation. . ................... ... Short-recoil
Feed............. Metallic-link belt, 110 round
Cooling.............. ... ... ... ......... Alr
Rate of fire. ................ 750-850 rds./min.
Pressure at sear,
Firing pin release. .. . .. 10-20lb. .
Pressure at sear slide,
30-35 Ib.

MNormal breech pressure. 48,000 Ib./sq. in. (copper)

UNCLASSIFIED

BROWNING MACHINE GUN, CAL. .50, AIRCRAFT, M2 (FLEXIBLE)




BROWNING MACHINE GUN, HEAVY BARREL, CAL..50, M2, HB—STANDARD
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(FIXED, FLEXIBLE AND TURRET TYPES)

BROWNING MACHINE GUN, HEAVY BARREL, CAL. .50, M2, HB, FIXED (UPPER) AND FLEXIBLE (LOWER)

Assembly of a heavy barrel (27 pounds)
in the receiver of the caliber .50 Brown-
ing machine gun permits continued firing
over a longer period, or firing of longer
bursts, with less danger of damage to the
weapon by overheating. The heavy barrel
is quickly and casily dismounted to form
a separate load for carriage by pack or for
limited movement by hand. Any type of
caliber .50 barrel, light or heavy, air- or
water-cooled, may be fitted to any caliber
.50 receiver. By changing the back plate
assembly any air-cooled gun may be
adapted for either fixed or flexible use.

FEED—AII types of caliber .50 ammuni-
tion may be used. Feed is from a disinte-
grating metallic-link belt loaded in incre-
ments of 110 rounds. The gun is normally
assembled for left-hand feed, which may
be changed to right-hand feed by reversal
of certain parts.

FIXED TYPE—The fixed type of caliber
.50, heavy barrel, machine gun is used
only in Heavy Tanks, M6 and MG6AL.
Two of these guns are rigidly mounted in
Twin Mount, T52, in the bow of the tank
below the 3 inch and 37 mm guns which
are the principal weapons. While the guns
are fixed, the mount may be moved by
hand in limited traverse and elevation.
Fixed guns are identical with those of
flexible type except that the spade grip
assembly has been removed from the hori-

~zontal buffer back plate and filler plates

added UNCLASSIFIED

AN A amm———————

FLEXIBLE TYPE—The Browning ma-
chine gun, heavy barrel, caliber .50, M2,
in flexible and turret types, is the most
widely used of any U. S. machine gun. It
is used by infantry and special weapon
units from the Tripod Mount, M3, as an
anti-tank weapon. The limited elevation
of the mount restricts its use in anti-
aircraft fire.

Itisinstalled in both medium and heavy
tanks both as a turret gun and in ring
mounts and is standard armament in
truck trailer, tank recovery, M7, in the
75 mm, 76 mm, 3 inch, and 105 mm gun
motor carriages; in the Multiple Gun
Motor Carriages, M13, M15, and M16;
in the Armored Utility Car, M20; in half-
track cars, scout cars, medium and heavy
tractors, and tracked landing vehicles. In
many of these the gun is installed in ring
mounts permitting maximum elevation
as an antiaircraft weapon.

TURRET TYPE—The standard caliber
.50, heavy barrel, machine gun is slightly
modified for installation in tank turrets.
The conventional blade and folding-leaf
sights are replaced by antiaircraft sights
and an Edgewater ring spring adapter is
placed on the barrel. The distinguishing
designation “Turret Type” is used for
manufacturing, supply, and administra-
tion identification.

SIGHTS—Usual sight equipment is
the conventional blade and folding-leaf

A

sights. A mount is provided for either the
T3, M1, or M1918A2 telescopic sights.

RATE OF FIRE—The timed cyclic rate
of the caliber .50, heavy barrel, gun is
from 450 to 575 rounds per minute. Nor~
mal fire is in short bursts or single shotss
in swift succession. A single burst of from
100 to 150 rounds may be fired from a.
cool gun. At the rate of 40 rounds per
minute, 500 rounds may be fired without
overheating.

CHARACTERISTICS

Fixed, 82 Ib.
Weight, total................. {Flexible, 84 1b_

Turret, 81 Ib,
Weight of recoiling parts. .. ........... 38.81b.
Weight of barrel . .. .................... 271b.
Length, overall. .. ..................... 65 ins.
Lengthofbarrel. ................... ... 45 ins.
Rifling, length.. ............ 40.91 ins., 81 cals.
No.ofgrooves. . ........................ : 4
Twist. .............. 1 turn in 15 ins., 30 cals.
Depth of grooves. ................. 0.005 in.
Cross-sectional area of bore. .. .. .. 0.2021 sq. in.
Operation. . ........coooiveioi.. Short-recoil
Feed. ... Metallic-link belt, increments of 110 rds.
Cooling... ... i Air
Rateof fire................. 450-575 rds./min.

Pressure at sear,

- . 10-20 Ib.
Firing pin release. ... Pressure at sear bar,
30-35 Ib.

Normal breech pressure. 48,000 Ib./sq. in. (copperd



BROWNING MACHINE GUNS, CAL..30, M1919A4, M1919A5—STANDARD

AND MI1919A6—suBSTITUTE STANDARD

BROWNING MACHINE GUN, CAL. .30, M1919A4, ON TRIPOD MOUNT, M2

The Browning Machine Guns, cal. .30,
M1919A4, MI1919A5, and M1919A6,
represent modifications and improve-
ments upon the older M1919A2 which
evolved from the M1919, originally de-
signed as armament for the M1917 and
Mk. VIII tanks, now obsolete,

They are air-cooled, fabric-belt-fed
weapons operating on the short-recoil
principle common to all Browning ma-
chine guns. All have heavy barrels
reciprocating within a steel sleeve, per-
forated to facilitate cooling. Mechanically
they are identical with the Browning
water-cooled machine gun, M1917, and
working parts arc interchangeable.

M1919A4—STANDARD—This gun is

prenr s oettiED

issued in two types, fixed and flexible.
The fixed gun 1s used only for tank
installation and is mounted as a unit
with 37 mm or 75 mm guns. The two
move together within the limited eleva-
tion and traversc of the tank mounts and
the machine gun so installed cannot be
aimed individually. It has a vertical
buffer tube and is without pistol grip.

The flexible gun is for more general use.
It is used as armament for combat
vehicles, armored and unarmored, or
may be fired as a ground weapon from
the machine gun tripod mount, M2. It
is equipped with a pistol grip and is fired
from the back plate trigger.

As used by motorized and mechanized
units the gun is installed on mounts of

BROWNING MACHINE GUN, CAL, .30, M1919AS

various types, depending upon the type
of vehicle and the position of the gun
thereon. Ttis customary to carry a tripod
mount, M2, for each gun to adapt the
weapon for ground use.

Barrels of the M1919A4, A5, and A6
guns are 24 inches long, 5.37 inches
longer than the barrel fitted to the
M1919A2. The barrel sleeve has been
correspondingly lengthened from 13.7
inches to 19.08 inches. Separate front
barrel bearing plugs are provided to
permit the use of either M1 or M2
ammunition.

The M1919A2 gun was also modified
by the addition of a belt feed lever group
assembly which permits assembly and
disassembly of the lever from above.




The trunnion block was equipped with a
bunter plug to resist wear by the points
UI. LIlC UullLLb

Further modifications have been made
since the weapon was de@ignated M1919-
A4. These inciude substitution of a buffer
Dhlf! buffer rnm‘ and buffer disks for
the older tapered form of plug with ring
and filler. The change eliminates the
“frf‘l"7;nﬂ‘” nf "‘T\g and

tarded buffer spring action.
The bottom plate has been redesigned

SO f'lnt

n]n o ur]nnh ro-
“B

i1eil e

i clevati
plate, at‘ﬂ'}"dp, cievaung

bracket are mow a unit. The bottom
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gun in the pack hanger.

SIGHTS—Sights are of the conven-
tional machine gun type with the front
sight mounted on the gun’s trunnion
block. The rear sight hase is mounted on
a bracket on the left side plate of the
receiver. The folding leaf bears a mil

elevation scale graduated for the sight

radius of 13.94 inches. Each division on
the elevation scale represents 100 yards

BROWNING MACHINE GUN, CAL. .30, M1919A&

and the scale is graduated up to 2,400
yards.

M1919A5—STANDARD—In mounting
the Brow ning md(‘hine gun, cal. .30,
MI1819A4, in the I 141gm, Tank, M3, it was
found necessary to provide a special
bolt-retracting slide and a different
cover detent. To identify the weapon and
to facilitate field supply and mainte-
nance, the gun so modified was designated
M1919A5 and classified as Standard.

M1919A6-—-—$UBSTITUTE STANDARD-—~
The designaiion of M1919A6 is given the
Browning Machine Gun, cal. .30, M1919-
A4, as modified for infantry use. The
principal modifications, shown in the
llustration hr\w\ullh, include a shoulder
stock, a carrying handle, and a bipod
mount fixed to the barrel sleeve. A new
front barrel bearing was provided and
the cover htch changed to permit casier
opening of the cover .C hangcq were made
in the barrel plunger and driving spring
to assure proper functioning without the

muzzle plug.

?Al‘) {Continved)

CHARACTERISTICS OF
BROWNING MACHINE GUNS,

Weight, total. . ............. ..

Weight of recoiling parfs. . ............ 11.7 Ib.

Weight of barrel. .. .............. ... 7.35 Ib.
M19'| 9AS, fixed, 40.8 Ib,

Length, overall. . { M1919A4, fixed, 37.94 Ib,
M1919A4, fAexible, 41.11 Ib.

Lengthofbarrel. .......... ... ... .. .. 24 ins.
Rifling, length. ... ... ... .. .. 92138 ins., 71 cals

No.ofgreoves. . .................... 4

Twis*. .. Right-hand, 1 turn in 10 ins,, 33.3 cals

Depth of grooves. . ................ 0.004 in.
Cross-sectional area of bore. ... ... . 0.074 sq. in.
Operation. . ...................... Short-recoil
Feed..................... Fabric beit, 250 rds.
Cooling................. . ... .. ... .. ... Air
Rate of fire. . ............... 400-550 rds./min.
Searrelease.......... ... ... ... .. ... 9 ib.
Triggerpull. .. ... ... .. .. ... .. ... . 7-12 Ib.

Normal breech pressure. 50,000 [b./sq. in. (copper)

CHARACTERISTICS OF
BROWNING MACHINE GUN,

MI1919A6

Weight, total . ................... ... 32.5 Ib.
Weight of recoiling parts. .............. 7.5 Ib,
Weight of barrei . .. .................. 4,65 ib.
Length, overall. ... ... .. .. ..........53ins.
Lengthof barrel. .. ...... .. ... ... .... 24 ins,
Rifling, length. . ......... ... 21.38 ins., T1 cclls

No,ofgrooves. ... ......................

Twist. ... ........ 1 turn in 10 ins., 33.3 cals.

Depth of grooves. . ................ 0,004 in.
Cross-sectional drea of bore. . ... ... 0.074 9. in.
Operation. . ... Short-recoil
Feed. .................... Fabric belt, 250 rds
Cooling. .. ... .. Air
Rate of fire. .. .............. 400-450 rds./min.
Triggerpull ... ... 812 |b:

Normal breech pressure. 50,0
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BROWNING MACHINE GUN, CAL. .30, M1917 A1—STANDARD

 BROWNING MACHINE GUN, CAL. .30, MI917A1, RIGHT SIDE VIEW

his water-cooled machine gun, stand-
ard for ground use, is a development
of the M1917 which proved its worth in
World War 1. Modifications upon the
older weapon are designed to permit the
gun to be used, from the ground, against
aerial targets. The tripod mount,
MI1917A1, on which the gun is placed,
is a modification of the M1917 tripod to
permit fire in a wider angle of elevation.
Water-cooling of the barrel of the
M1917A1 gun permits sustained fire over
comparatively long periods.
Modifications of the M 1917 gun include

a new assembly which eliminates the
separate stirrup, bottom plate, and ele-
vating bracket by making those compo-
nents integral; an improved steam tube
assembly (see cut) of the type used in
the caliber .50, M2, gun; and a eylindrical
bunter plate of the type used in the cali-
ber .30 gun, M1919A4, The belt feed
lever and mounting of the M1919A4 gun
has also been added to the M1917Al.
This stronger mechanism is necessary to
lift a loaded belt from an ammunition
chest placed on the ground instead of
being hung on the mount. Steel end caps

TUBE. STEAM,OUTER

PLUG. STEAM TUBE. FRONY

SO Seb Lol
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WATER JACKET OF BROWNING MACHINE GUN, CAL. .30, M1917A1
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and trunnion blocks replace the bronze
parts used in the M1917 gun.

SIGHTS—Sights are of the conventional
machine gun type. The front sight is
mounted at the outer end of the water
jacket. Vibration of the rear sight is
dampened by a tension spring. The slide
is graduated to permit use of either M1
or M2 ammunition.

FEED—Feed is from a woven fabric belt
with a capacity of 250 rounds of caliber
.30 ammunition. The only metal used in
the belt is a brass tab at either end to
facilitate entering the belt in the gun.

CHARACTERISTICS
Weight, total. .............. 32.6 Ib., less water
Weight of reco:hng parrs ............... 7.35 b,
Weight of barrel. . AU ¥ %
Length, overall ... ... ... ... ... ... 38.64 ins.
Length of barrel. ... ... ....... ... . .. 23.9 ins.
Rifling, length. . ... ... ... .. 21.28 ins., 71 cals.

No.of greoves. ... ...................... 4
Twist............ Right-hand, 1 turn in 10 ins.
or 33.3 cals.
Depth of grooves. . ................ 0.004 in.
Cross-sectional area of bore. .. ... .. 0.074 sq. in.
Operation. . .....o..coviiiiin.. Short-recoil
Feed..................... Fabric belt, 250 rds.
Coaling... ... Wc!er, 8 pts.
Rateoffire. ............. ... 450-600 rds./min.
Triggerpull.... ... ... 9 lb.
Normal breech pressure. . .. .. 48,000 lb. (copper)



TRAINER, MACHINE-GUN, CAL. .22, M3, ASSEMBLED TO MACHINE-GUN,
CAL. .30, BROWNING, M1917A1

hese trainers consist of the Browning

Machine Guns, caliber .30, M1917A1,
water-cooled, and MI1919A4, air-cooled,
with such conversion parts as are neces-
sary to adapt them to handle caliber .22
long rifle rimfire ammunition. Use of the
small caliber cartridges permits the eco-
nomical training of personnel in the han-
dling of machine guns and the tactical uses
of those weapons.

Either gun may be restored quickly and
easily to caliber .30 should ocecasion
require. This was not true of the original
caliber .22 Machine-Gun Trainer, MI,
now obsolete.

Requisite power for the operation of
the gunsis obtained by use of the Williams
floating chamber. With this device the
cartridge to be fired is seated in a loosely
fitting chamber which “floats” within the
receiver. Closing of the breech thrusts the
chamber closely against the rear of the
barrel and the bullet enters the rifling
in the normal manner. The loose fit of
the chamber permits it to move a short
distance to the rear under the force of
recoil and a portion of the gases of ex-
plosion escape between the chamber and

UNCLASSIFIED

TRAINER, MACHINE-GUN, CAL. .22, M4, ASSEMBLED TO MACHINE-GUN,

CAL. .30, BROWNING, M1919A4

CHARACTERISTICS OF TRAINER, M3

Weight. ...Less water, 32 Ib.; with water, 39 Ib.
Weight of conversion parts. M3, 6.5 Ib.; M4, Tlb.
Woeightof barrel...................... 3.01 1k,
Lengthoverall.................... ... 38.6 ins.
Lengthofbarrel ............ ... ... .. 22.75 ins,
Length of rifling. .. ........ 292.25 ins., 101 cals.
Numberofgrooves......................... 4
Twist. . . .Right-hand, 1 turn in 16 ins., or 73.4 cals.
Depth of grooves. . ................. 0.0025 in.
Areaofbore................... 0.0383 sq. in.

the receiver walls, adding their pressure
to that of the normal recoil of the car-
tridge.

This additional power is sufficient to
operate the recoiling parts of the gun,
exlracting and cjecting the fired case and
feeding a new round into the chamber.
The loud report of service ammunition
is also approximated, a feature to be
desired in training personnel.

In addition to the caliber .22 barrel, the
standard caliber .30 machine guns parts
are replaced by a modified bolt, firing pin,
driving spring and spring rod, cartridge

Operation. ........ Short-recoil, Hoating chamber
Feed..................... Fabric belt, 250 rds.
Cooling........c.cvvi ... Water, 7 pts.
Cyclicrate of fire. ........... 550-650 rds. /min.
Sear release (triggerpull).. ............... 2 1b,

(The characteristics of the Machine-Gun Trainer,
M4, are identical with those of the M3 except
that it is air-cooled and the overall length is
41.1 ins. The weight is the same as that of the
M3 less water.)

stop, barrel bearing, and barrel locking
nuts.

The standard fabric belt for caliber .30
ammunition is used with the caliber .22
machine gun trainers, the smaller car-
tridges being held in adapters inserted in
the pockets of the standard belt. Clips
link the adapters in pairs and secure them
in the belt.

MACHINE-GUN TRAINER, M9

THustration and description of the elec-
trically operated Machine-Gun Trainer,
M9, will be found in the Fire Control
section of this catalogue.
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BROWNING AUTOMATIC RIFLE, CAL. .30, M1918A2—STANDARD

his gas-operated, air-cooled shoulder
weapon represents successive modifi-
cations of the M1918A1 and the M1918,
developed during World War I to meet
infantry requirements for an easily trans-
ported weapon with a high fire-potential,

Commonly known in the service as the
“BAR,”the M1918A2 is now in active use
on all fighting fronts.

Thedifferencesbetween BAR,M1918A2,
and its predecessor models are summar-
ized below:

BIPOD—A bipod with spiked feet was
clamped to the gas cylinder of the
M1918A1. This has been replaced by a
bipod with skid type shoes, mounted on
a bearing integral with the flash hider.

BROWNING AUTOMATIC RIFLE, CAL. .30, M1918A2

The legs may be folded to the rear or
extended in the tubes in which they slide
and locked in the extended position.

RECOIL SPRING—A metal shield has
been set in the wooden forearm of the
M1918A2 to protect the recoil spring
from heat generated during sustained
fire,

CYCLIC RATE—The MI1918A2 differs
from both prior models in that it is
equipped with a selector mechanism,
housed in the butt, which permits either
a high-speed automatic fire of 500-600
rounds per minute or a retarded fire of
300~350 rounds per minute. The gun
cannot be operated as a single-shot or
semi-automatic weapon.

STOCK RETAINING _ _ .. T3
SLEEVE BODY | ]a
ACTUATOR STOP-——‘~~"’H
BUTT PLATE TRAP_—E

INNER BUTT PLATE BODY-wnd
BUTT STOCK -

BROWNING AUTOMATIC RIFLE, CAL. .30. MI918A2.

BUFFER TUBE -~
BUFFER TUBE CAP —— |

T-OUTER BUTT PLATE BODY
\ ACTUATOR SPRING
N\ ACTUATOR TUBE -
N STOGK RETAINING SLEEVE]

LOCK WASHEB,_J

o
e e g v
S

SN

BUFFER SPRING
~-BUFFER FRIGTION CONE
¢ BUFFER FRICTION CUP
[ : i ~ BUFFER QUALIFYING SHIM
P |1 BUFFER HEAD
| RECEWVER

- o
P SEAR RELEASE ~wmt

--—AGTUATOR
-~ BRACKET SWIVEL

BUTT STOCK GROUP - SECTIONAL VIEW . RIGHT SIDE

LINCLASSIFIED

BUTT PLATE—A hinge lug welded to
the butt plate permits the mounting of
an outer plate which may be swung
parallel with the top line of the stock to
serve as an additional support for the
gun against the operator’s shoulder.
When not in use the outer plate folds
against the inner and is retained by a
spring-ball latch.

GUIDE—A right-and-left guide fast-
ened to the trigger guard facilitates inser-
tion of the magazine.

SIGHT—A new rear sight provides ad-
justments for both elevation and windage
by large mounts equipped with click
mechanism for minutes of angle.

CHARACTERISTICS

Weight, complete.............. ... . . . . 19.4 Ib,
Weight, less bipod. .. ............ ... . 171b
Weight of bareel. ... ........... . ... . . 3.65I®.
Lengthoverall. .. ... ... .. ... . . . .. 47.8 ins.
Length of barrel. . ... ... ... e 24.07 ins,
Rifling, length. . . ... .. .. .. 21.41 ins.; 71.1 cals,
No.ofgrooves. ....................... .. 4
Twist............ Right-hand, 1 turn in 10 ins.,
711 cals.

Depth of grooves. . .............. .. 0.004 in,
Cross-sectional area of bore. .......0.074 sq. in.
Operation............................ .. Gas
Feed.................. 20-round box magazine
Cooling............................. .. Air

Rate of fire.. .. .. High-speed, 500-600 rds. /min.
Retarded, 300-350 rds./min.
Triggerpull . ............ 10 Ib. max., 6 Ib. mia.



SUBMACHINE GUN,
i 3 i

&

his weapon has been designed and put

in quantity production since the out-
break of World War 11 to fill the require-
ments for a light, portable arm with a
high fire-potential.

Although the submachine gun (or
“machine pistol,” as it is known in
Europe) has been a standard weapon of
the U. 8. Armed Forces for nearly 15
years, the cal. .45, M3, is an entirely new
weapon, the result of study and experi-
mentation and the testing of more than
twenty foreign and domestic weapons of
this type.

The Submachine Gun, M3, is now in
use in all theaters of operation. It is the
primary weapon for such shock units as
commando raiders and paratroopers and
is carried as an auxiliary arm in tanks
and other vehicles.

It is a straight blowback operated
weapon weighing 8.9 pounds complete
with magazine, oiler, and sling. It is
chambered for the cal. .45, M1911, car-
tridge but may be converted to 9 mm
by substitution of a barrel of that caliber,
a replacement bolt, 2 9 mm magazine and
a magazine adapter. Conversion to 9 mm
permits use of the Parabellum cartridge,
standard in the British Armed Forces, as
well as use of certain types of captured
enemy ammunition.

The overall length is 29.8 inches which
is shortened to 22.8 inches when the
extension stock, which may be used in
emergency as & cleaning rod, is closed.

UNCLASSIFIED

CAL. .45, M3—STANDARD

SUBMACHINE GUN, CAL. .45, M3

The fixed firing pin in the heavy bolt
fires the cartridge at the completion of
the forward stroke and the major portion
of the energy of the explosion is absorbed
by the inertia of the bolt. When thisisover-
come the remaining energy is sufficient to
drive the bolt to the rear against the com-
pression of the operating springs. The fired
case is ejected on the retracting stroke
and the fully compressed dual spring
returns the bolt to firing position, picking
up and chambering another round on the
forward movement.

Use of a heavy bolt holds the cyclic
rate of fire to 350-450 rounds per minute.
This low rate of fire and the design which
places the stock in almost a straight line
with the axis of the bore combine to
reduce recoil, virtually to eliminate
muzzle-climb, and to produce exceptional
accuracy whether the weapon be used from
the shoulder or as a “two-hand” pistol.

Stampings are used wherever possible in
the manufacture of the M3, only the
barrel and bolt require machine opera-
tions, no critical metals are employed, and
the gun may be produced at a minimum
cost for one of this type.

The gun may be taken down without
tools and folded into a space 123§ inches
fong, 734 inches high, and 31% inches
deep, or about 291 cubic inches. This per-
mits convenient stowing in a soldier’s
pack for shipment or for packing in a
standard container to be dropped by
parachute.

Exhaustive tests conducted on the M3
have proved that it functions excellently
under conditions of excessive dust or mud.
Excessive moisture, such as would be
encountered in tropical operations, has
no cffect whatever upon the weapon’ss
functioning. The following sentence fromx
the final report made upon the test pro—
gram is significant: “Although it woulck
be dangerous to state that further im-
provements and developments are un~
likely, the ultimate has been reached i
this type of weapon for the time being.”~”

CHARACTERISTICS
Weight, complete. ..................... 8.9 b _
Weight, less magazine, oiler, and sling. . .8.1 lb |
Weight of recoiling parts. ............ ... 2016 _
Weight of barrel. ... ............... ... 0.62 1b _
Weight of barrel assembly. .............1.43 b
Length, overall, stock extended . . ... ... 929.8 iny _
Length, stock closed. .. ............... 22.8 inx _
Lengthofbarmel.......................8.0ins
Rifling, length. .. ................. ..., 7.2 ins_
Number of grooves. ...........c.covivner--- 4
. Right-hand, 1 tur in 16 ins., 35.5 cals
Twist. . % Alternate: 1 turn in 15 ins., 33.3 caly _
Depth of grooves. . ................. 0.0035 iny _
Cross-sectional area of bore. ... ...0.1581 sq. in _
Operation. ................. Straight blowbac i
Feed.... ........... ....... 30-round magazin e,
Cooling. ... o Ai,
Cyclic rate of fire. . ......... 350-450 rds./min _ .
full-automatic only,
Sights. .......... Fixed peep rear, A-blade from o
(zeroed at 100 yds‘)
Sightradivs. ...... ... 10.8 iny
Triggerpull. ... ... ... 5-7 Iy, A
Pull to retract bolt. ... ............... 18-23 I N
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U. S. RIFLE, CAL. .30, MI—STANDARD

he “Garand” rifle, designated as U. S.

Rifle, cal. .30, M1, is a self-loading,
semi-automatic shoulder weapon pro-
duced according to the design of Mr. John
C. Garand, an employee at the Spring-
field Armory of the Ordnance Depart-
ment. The rifle is gas-operated, clip-fed
and air-cooled. It weighs 914 pounds with-
out the bayonet of approximately 1 pound
weight.

Ammunition is loaded in clips of eight
rounds carried in a bandoleer with six
pockets holding a total of 48 rounds.
Bandoleers weigh 314 pounds each.

The advantages of this rifle are inherent
in the fact that it reloads itself after each
shot. This prevents disturbance of aim or
increase in fatigue due to manual opera-~
tion of a bolt handle. It enables the soldier
to deliver a volume of fire limited only by
his proficiency as a marksman and his
dexterity in inserting clips into the maga-
zine. Troops equipped with this rifle pos-
sess greatly increased firepower with
which to combat enemy ground forces,
rapidly moving armored vehicles and low-
flying planes.

The rifle consists of three main groups:
a barrel and receiver group, a trigger-
housing group, and the stock. The prinei-
pal components of the barrel and receiver
group are the barrel, gas cylinder lock, gas
cylinder, operating rod, bolt assembly and

U. 5. RIFLE, CAL. .30, M1, RIGHT SIDE

hand guard. The trigger housing supports
the hammer, safety, trigger and trigger
guard.

When the rifle is loaded and the bolt
closed the hammer is held in the cocked
position. Pressure on the trigger releases
the hammer to strike the firing pin which
transmits the blow to the primer of the
cartridge.

As the bullet passes the gas port some
of the gas enters the gas cylinder, where
it drives the operating rod back, com-
presses the operating rod spring and
carries the bolt to the rear. The empty
cartridge case is extracted and ejected to
the right front. The rearward movement
of the bolt cocks the hammer and un-
covers the magazine. The operating rod
spring then forces the cartridges upward
in the clip and the forward movement of
the bolt slides the top cartridge into the
chamber. The bolt is then locked by being
rotated clockwise to engage the locking
lugs in the receiver. The rifle is then
ready to be fired again,

The entire clip is placed in the gun
without removing the cartridges from the
clip. It is necessary to squeeze the trigger
to fire each cartridge. When the last round
in the clip has been fired the clip is auto-
matically ejected to the right from the
top of the receiver and the holt remains

open. The rifle is now ready for the in-
sertion of another clip,

A receiver sight is used for greater ease
of aiming and to obtain a longer sight
radius. It is adjustable for range and
windage. The elevation knob on the left
side has numbered graduations for ranges
of 100, 300, 500, 700 and 1100 yards. The
windage knob is on the right side and each
windage graduation represents an angu-
lar adjustment of 4 minutes. Both eleva-
tion and windage knobs are provided with
clicks which represent approximately one
minute of windage or one inch elevation
at the target for each 100 yards of range.

CHARACTERISTICS

Weight 9.5 b, {with Bayonet, M1905; 10.5 ib.)
Length (over-all). .. ....... ... . ... .. 43.6 ins.
Lengthofbarrel. ......... ... ... . . .. . 24 ins.
Length of rifling. .......... 21.30 ins.; 70.8 cal.
Rifling

Number of grooves. . .............. . .. 2or4

R.H. twist; 1 turn in. . ... .. .. 33.3 cal.; 10 ins.

Depth of grooves. .. ........... ... 0.0040 in,
Cross-sectional area of bore. . . .. .. 0.0740 sq. in.
Type of mechanism. Gas-operated, semi-automatic
Feeding device............... ... P Clip
Capacity of feeding device.......... .. 8 rounds
Rate of fire. .. .............. ... Semi-automatic
Cooling. .. ............... ............ .. Air
Sight radius. ......... 27.9 ins. at 100 yd. range
Triggerpull. .......... 1.5 Ib, max.; 4.5 Ib. min.
Normal pressure. ... .. 50,000 Ib./sq. in. (copper)
Ammunition types. . .......... Balt, A.P., trace

| UNCLASSIFIED

U. 5. RIFLE, CAL. .30, M1, LEFT SIDE



U. S. CARBINE, CAL.

PHANTOM VIEW OF U. S. CARBINE, CAL. .30, M1, from Which U. S, Carbine, M1A2, Differs Only in Employing an
Aperture Type Rear Sight instead of an L-Type Rear Sight

This compact, light-weight, semi-auto-
matic weapon is now standard for
those groups and units formerly equipped
with the caliber .45 pistol, M1911Al.
It is the regulation arm for all officers
up to the rank of major.

The caliber .45 pistol is essentially a
defensive weapon. The development of
the caliber .30 carbine has placed in the
hands of our troops not only a high-speed,
accurate defensive arm but an offensive
weapon as well. The carbine is capable
of delivering effective fire at ranges as
great as 300 yards—at least four times
the effective range of the pistol which
it has replaced.

The carbine is gas-operated, a portion
of the gases of the explosion being ad-
mitted to a gas cylinder through a port
in the barrel. Travel of the piston under
pressure of the gases drives the bolt to
the rear against the compression of the
operating spring and extracts and ejects
the fired case. The spring closes the bolt
which picks up and chambers a new
round on its forward travel. Operation,
functioning, and general design of the
carbine are similar in many respects to
those characteristics of the caliber .30
Rifle, M1.

,

Like the Rifle, M1, the carbine is a
semi-automatic arm and the trigger must
be pulled for each shot. In case of failure
of the gas-operated mechanism, the gun
may be used as a hand-operated repeating
arm, the slide being retracted and re-
turned to position by hand.

The weapon is fed from a box magazine
with a capacity of fifteen rounds of
ammunition designated Cartridge, Car-
bine, Cal. .30, M1. The bullet weighs
110 grains and is propelled by a 14-grain
charge of military smokeless powder.

SIGHTS—The original models of the
carbine were equipped with an “L” type
of rear sight with no adjustments for
windage and with elevation adjustments
of only 150 and 300 yards. This has been
replaced by a ramp type of rear sight
with click adjustments permitting three
points of either right or left windage.
The peep eyepiece slides upon the ramp
which is graduated for elevation from
100 to 300 yards in 50-yard increments,

The front sight is an “A” blade pro-
tected by wings.

M1A3—The designation M1A3 is given
the carbine when equipped with a panto-
graph stock which when folded reduces
the overall length of the weapon to 25.5

A

inches. The pantograph stock has proved
itself more rigid and generally more
satisfactory than the folding stock pre-
viously used.

The M1A3 is issued to paratroopers
and such other untts as require a weapon
which may be carried or stored within a
limited space.

Both the M1 and M1A3 carbines may
be fitted with a sling if necessary.

CHARACTERISTICS OF
CARBINE, MI

Weight, total. ....................... 5.2 lbs.
Length,overall .................. .. .. 35.6 ins.
Lengthof barrel. ...................... 18 ins.
Rifling, length........... ..16.77 ins., 55.7 cals.

No.ofgrooves........................... 4

Twist. . . Right-hand, 1 turn in 20 ins., 66.6 cals.

Depth of grooves. ................. 0.004 in.
Cross-sectional area bore...........0.074 sq. in.
Operation. . .............. Gas, semi-automatic
Feed........................ 15-rd. magazine
Cooling...........cooviiv i, Air
Triggerpull........ .. ... ... ... .. ... 4-61b

(Carbine, M1 A3, differs only slightly from the

The pantograph stock adds approximately

0.3 Ib. to the weight. The length with stock ex-

tended is virtually the same. With stock folded
the length is reduced to 25.5 inches.)
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his is a recoil-operated, self-loading,
® semi-automatic weapon and is the
standard sidearm of the TI. 8. Armed
Forces.

The 1mtlal energy of the explodmg
cartridge holds the barrel and slide firmly
locked together by two lugs on the
barrel’s upper surface which engage cor-
responding keyways in the slide. As
pressure decreases the barrel r]rr\pe’ per-
mlttmg the slide to recoil and compress
the operating spring. As with other auto-

" 41 wannnna tha
matic and semi-automatic weapons the

fired case is ejected on the recoil stroke
and a new round plcked up and cham-
bered as the bpung returns the slide to
position.

The M1911A1 pistol incorporates the
following modifications of the original

M1911 design.

The tang of the

bhand.

has been made on
eceiver for the trigger

2]
£
us
a.
2
611

M1911 pistoAluw as been replaced by a
curved housing fitting the palm of the
hana.

FINSY AQQIFIED

AUTOMATIC PISTOL, CAL. .45, M1911A1,

CHARACTERIS

Weight, barrel..............

Length, overal

Length of barr
Rifling, length

el

LEFT VIEW

TICS

5.03 ins.
4,08 ins., 9.2 cals.

Numberofgrooves. .. ...................... [}
Twist. . . Left-hand, 1 turn in 16 ins.,, 35.5 cals.
Depth of grooves. .................. 0.0039 in.
Cross-sectional area of bore. . .. ... 0.1581 sq. in.
Operation. .. ......... . e Short recoil
Feed.. ... ... .. .. ... ... 7-round magazine
Cooling. . ... e Air
Triggerpull. ... ... ... ... .. .. 5.5-6.5 Ib




U. S. RIFLE, CAL. .30, MI903AI, MI903A3, Ml9v03A4 (smp;n’s)

his bolt-action, manually operated

rifle replaced the Krag-Jorgenson as
U. 8. Army standard in 1903 and remains
a standard item of issue and manufacture
although largely supplanted for combat
purposes by the gas-operated, semi-
automatic rifle, M1.

The M1903 rifle, like virtually all
military rifles in use today, represents
adaptation of the original Mauser design,
developed in Germany during the last
decade of the 19th century. It 1s fed from
a magazine well which 1s integral with
the receiver. The magazine holds five
cartridges which may be loaded either
singly or from the brass clip in which
they are assembled at the arsenal. With
an additional cartridge in the chamber,
the weapon has a capacity of six rounds
at one loading.

This rifle is rarely used at ranges
greater than 600 yards but when neces-
sity arises may be fired with a high degree
of accuracy at 1,000 yards. All rifles of
the series are equipped with swivels for
the M1907 sling and carry integral with
the front band a stud which permits
mounting of either the M1 or M1905
bayonet.

M1903 A1—The pistol-grip stock shown
in the illustration of this rifle affords
better support for the operator’s hand

SIGHT, U. S. RIFLE, CAL. .30, M1903A1

UNCLASS!FIED

than the straight military stock of the
M1903. Sights of the M1903A1 are iden-
tical with those of the M1903, a blade
front sight protected by a hood and a
folding-leaf rear sight with adjustments
for windage and elevation.

M1903A3—The rear sight with which
this model is equipped is similar to that
developed for the caliber .30 carbine.
It is a ramp type of sight, protected by
parallel metal “ears”. A knurled thumb-
serew on the right side affords six points
of windage adjustment, three right and
three left. The peep slides upon the ramp
which is graduated for adjustments in
elevation covering ranges from 200 to
800 yards in 100-yard increments. The
sight is mounted on the receiver bridge
closer to the operator’s eye than the rear
sight of the MI1903A1. This location
increases the sight radius by approxi-
mately 6 inches.

M1903A4 (SNIPER'S)—As implied by
the designation, this rifle is equipped for
highly accurate fire against such targets
as enemy snipers or individual occupants
of observation posts. The iron sights,
front and rear, are removed and a hunting
type commercial telescope is mounted
upon the receiver. The bolt handle of the
rifle has been slightly modified to prevent
interference with the telescope when the

handle is raised and retracted. The tele-
scopes now in use on the M1903A4 rifle
include the Weaver 330-C with a magni-
fication of 234 diameters and the Lyman
Alaskan telescope with a magnification
of 214 diameters, Both are supplied with
crosshair reticles. The hairs used are of
medium weight and subtend not more
than one minute of angle. Both Weaver
and Lyman telescopes have internal
adjustments permitting exceedingly pre-
cise changes of elevation and windage.

CHARACTERISTICS
OF RIFLE, CAL. .30,
MI1903A1 AND MI903A3

Weight, with sling but without bayonet. .. .9.0 Ib.

Weight of Bayonet, M1.......... ..0.91b,
Lengthoverall. .. ................ .A3.5 ins.
Length with Bayonet, M1, mounted. 53.3 ins.
Lenagthofbarel. ...................... 24 ins.
Rifling, length. . .. .. 21.28 ins., 70.7 cal.
Number of grooves. . ................... Qord

Twist. .. Right-hand, 1 turn in 10 ins., 33.3 cals.

Depth of grooves. ................... 0.004 in,
Cross-sectional area of bore. . . .. .. 0.0740 sq. in.
Operation. . .............. Manual, bolit action
Feed.......................... 5-rd. magazine
Cooling ............. i ir
Triggerpull .. .. ... ... ... . ... 4-6 1b,

(Characteristics of the M1903 A4 Sniper's Rifle
are identical with the above except that the weight
with Weaver 330-C telescope sight is 9.7 Ib., and
with Lyman Alaskan telescope, 9.9 1b.)

RIFLE, U. S., CAL. .30, M1903A4 (SNIPER’S), WITH WEAVER 330-C TELESCOPE SIGHT
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U. S. RIFLE, CAL. .22, M2—STANDARD

his rifle was designed for indoor or

short-range target practice and the
economical Lraining of personnel.

It was originally developed by tlhe
Ordnance Department with the collabo-
ration of the National Rifle Association
to provide a highly accurate small-bore
weapon for civilian rifle clubs and the
rifle teams of high schools and colleges.
It was subsequently adopted for small-
bore marksmanship courses in the Army,
Navy, Marine Corps, and Coast Guard.

As initially produced, this gun was
designated M1922 and was essentially
a small-bore reproduction of the M1903

U. S. RIFLE, CAL. .22, M2, RIGHT VIEW

service rifle. Subsequent refinement and
modification changed the designation to
M1922M1 and the current M2, In its
present form the rifle is equipped with
the Lyman 48C receiver sight with click
adjustments for both elevation and
windage.

Firing-pin travel has been reduced to
one-half that of the previous models and
the trigger formerly used has been re-
placed by one of the speed-action type.
Ammunition used is the commercial cal.
.22 long rifle fed from detachable box
magazines of either 5-round or 10-round
capacity.

CHARACTERISTICS
Weight, with sling...................... 9.3 Ib.
Length, overall....................... 43,7 ins.
Lengthof barrel. ................... ... 24 ins.
Rifling, length..... ... ......23.35 ins., 107 cals.
No.ofgrooves.......... ............... 4
Twist.. .....Right, 1 turn in 16 ins., 73.4 cals.
Depth of grooves. .. .............. 0.0025 in.
Cross-sectional area of bore. ... ... 0.0383 sq. in.
Operation. . .. ......ovviiiiiie .. Manual
Feed............... Magazine, 5- or 10-round
Cocling. .. ..o Air
Triggerpull. .. ... ............ ... .. 3.5-5 lb.

S
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SHOTGUNS

hotguns as produced by commercial

manufacturers are procured by the
Ordnance Department and issued for
trasning personnel in firing on moving
targets, for hunting purposcs, and as
riot guns for guard t{uiy in eongested
areas or where firing will be at limited
ranges.

Listed as Standard are the Winchester,
M12; Remington, M31: Tthaea, M37;
and Stevens, MO20A. Al are 12-gage,
hammerless, repeating arms of that type
of action known variously as slide, pump,
or trombone in which a manually oper-
ated shiding fore-end serves 1o extract
and cject the fired ease and 1o feed a
new round from a tubular magazine
bheneath the barrel.

Emergeney requirements, however, fre-
quently make necessary the purchase of
such .‘iih‘)t{!lﬂlh Y INAY be obtainahle and
various other shotgins are i use today.
These include : Winehester, MO7; Stevens,
M5H20 and MG20A: Reminglon, M10,
M1l and Sportsman;: and Savage, M720,

All are 12-gage-- a elussifiention deter-
mined by the fact that twelve round Jewd
balls exactly fitting the bore of the gun
would weigh one pound, 1T measured in
hundrediths of inehes, the 12-gage ball
would be cquivalent to eabiber 729, The
Winchester, MO7, 1s a shide-netion, H-shot
weapon  originally introdueed by the
Winchester Repeating Arms Col jn 1897,
I is o “hammer™ gun, the hammer being
exposed and in a position where iU may
be cocked or lawered by hand. In the
so-culled “hammerless” actions of later
maodels, the hammer is completely en-
closed by the receiver housing, The
Stevens, M620A, 5 n model of more
recent design than the M620 and the
Stevens, M52, ix the designation applied
to the short-barreled ot gun produced
by that manufactorer. The Stevens guns
are all hamnierless, shide action, repeaters
differing ane from another ondy i nunar
construction  detads, The Hemmpton,
A0, many of which are mouse, s aba
o hannoerless, shde aetion, 1 Joads
and ejects from the bottom: the Rom.
ingtom AL31, s bottondoading and side-
(‘jv('l;ml.

The Savage, M720, amd Remington,
AL 11 and Sportsman, represent an entirely
dilferent type of action. These are semn-
automatio weapotis operating on the fong-
recoll prineiple as ditganshied Trom the
shaort-reeod aystem of other automatiee
and  semaatomatic wenpons,  Buarrel,
barrel extension, and hrecehblock, Tocked
!ng(-”wr, are moved Lo the rear h_\‘ the
expunsion of the explosion gases and are
not uidocked untad the end of that rear.
ward travel s reached. At that point the
barre! is returned to position by the pul
of the recorl spring.

SIFIED
416 NCLAS&M

WINCHESTER SHOTGUN, 12 GAGE, M12, RIGHT SIDE ViEw

REMINGTION SHOTOUN, 12 GAGE, M2, RIOT TYPE, RIGHT SIDE

ITHACA SHOTGUN, M37, TRAP TYPE

The bolt s unlocked frow the barrel
and s held moamentanly by engagement
with the eperating shide of a4 dog on the
rear of the carrior.

As the asscmbly moves to the rear a
vew round s released from the magazine
and enters the reeeiver where 1t s held
by the shell stop untid released by the
forward motion of the barrel 853t returns.
The shell then spnhgs to the rear, strikes
and depresses the rear end of the earrier
lateh, mmnd frees the carvier to be rotated
upward. As the forward end of the carner
rises, the dog i released from cagagement
with the aperating slide. This in turn
frees the breechblock which completes
its forward travel,

Both Remington and Savage guns of
thus type are manufactured under Brown-

R R O FICE CHIEF g F CORDNANCE S i

i

STEVENS SHOTOUN, 12 GAGE, M620A, TRAP TYPE

ing patents and are virtuadly wdentieal
action and operation,

The desgnations given shatguns in
Ordnanee Department clasafication are,
in all cases, the model numbers ussigned
the gun by the manafacturer.

Al shotguns, regardless of mnke or
miodel, are Turmishod s three types—riot
wuns, skeel guns, and trap guns ~with
various barrel lenigths und type of boring,

Hiot quns are [or use in suppressing
disorders or for guand purposes where
rauges are short amd where the wse of
riffes amd hall ammuntion wonld be
danggerons, Guns of s type are furnishied
with 20-inch barrdds bored to a true
evtinder. They are frequently equipped
with a stud which pernits mounting a

wnmERs | MARCH 1944



SHOTGUNS (Conﬁnued)

bayonet. The shot charge used with riot
guns consisls of nine pellets of size
00 shot, generally known as ‘“buckshot.”

Skeet Guns arc supplied with 26-inch
barrels with “improved” cylinder boring.
This boring concentrates approximately
40 percent of the shot pellets of the charge
within a 30-inch circle at a distance of
40 yards. The ““true cylinder” bore of
the 20-inch barrel on the riot gun places
only 3314 percent of the pellets in such
a circle.

Skeet shooting is an adaptation of the
older sport of trap shooting at inanimate
targets—saucer-shaped disks made of
pressed clay and known variously as clay
pigeons or Bluerocks. In skeet shooting
* the gunners move from one station to

REMINGTON SHOTGUN, M10, RIOT TYPE another and the gun is kept at waist level
until the target is released. A round of
skeet includes firing at targets released
at unknown angles, at incoming targets,
at targets from overhead traps, and at
doubles. The game closely approximates
conditions to be expected in actual field
shooting and tests to the utmost the
gunner’s skill and co-ordination.

Skeet guns may be fitted with tubular
sleeves known as compensators which
serve to convert the open-bored improved
cylinder to any desired degree of choke.

STEVENS SHOTGUN, M520, RIOT TYPE

widkBii)

REMINGTON SHOTGUN, M11, SPORTSMAN

Trap guns have 30-inch barrels with
full-choke boring which permits the
closest possible concentration of the shot
charge. From 65 to 70 percent of the
pellets are evenly distributed over a
30-inch cirele at a range of 40 yards.
Guns of this type are used for trap
shotting from fixed stations at inanimate
targets which may be released at both

g known or unknown angles but from
—' known ranges.

A load of 114 oz. of No. 8 shot is used
for both trap and skeet shooting. Shells
loaded with No. 6 shot are procured by
the Ordnance Department and supplied

WINCHESTER SHOTGUN, M97, TRAP TYPE as a hunting load.

SAVAGE SHOTGUN, M720, RIOT TYPE

TER SHOTGUN, M97, RIOT TYPE, WITH SLING AND M1917 BAYONET

UNCLASSIHIED
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SHOTGUNS (Continved)

Gun
Weight

Length,
overall

Length,
barrel

Boring

Gage

Cross-sectional
area of bore

Operation

Feed

Pressure
(copper)

’

Riot
Skeet
Trop
Riot
Skeet
Trap
Riot
Skeet
Trap

Riot
Skeet
Trap

Remington,
M31

673 lb.

754 lb.

734 lb.

40 ins.
46 ins.
50 ins.

20 ins.
26 ins.
30 ins.

cylinder
imp. cyl.
full choke

12

0.4174 sq. in.

Manual
Slide action

Tubular
magazine

3~4 rounds*

Approxi-
mately
11,000
Ib./sq. in.

Remington,
M10
714 b,

t
134 ib.

395 ins.
i
4914 ins,

20 ins.

t
30 ins.

cylinder

full choke
12

0.4174 sq. in.

Manual
Slide action

Tubular
magazine
5 rounds

Approxi-
mately
11,000
Ib./sq. in.

CHARACTERISTICS

Remington,
M11 and
Sportsman
734 Ib.

814 Ib.

81 Ib.

40 ins.
46 ins.
50 ins.

20 ins.
26 ins.
30 ins.

cylinder
imp. cyl.
full choke

12

0.4174 sq. in.

Semi-automatic
Long recoil

Tubular
magazine

4-2 roundst

Approxi-
mately
11,000
Ib./sq. in.

*Remington, M31, is furnished with magazine capatity of both 3 and 4 rounds.
tRemingten, M10 |s not regularly supplied as o skeet gun,

1The

tion o

f S

Winchester,

M12
61/ Ib.
Tlb.
T34 1b.

40 ins.
46 ins.
50 ins.

20 ins.
26 ins.
30 ins,

cylinder
imp. cyl.
full choke

12

0.4174 sq. in.

Manual
Slide action

Tubular
magazine
5 rounds

Approxi-
mately
11,000
Ib./sq. in.

Winchester,
M7

8 Ib.
7% lb.
734 1b.

39 ins.
45 ins.
49 ins.

20 ins.
26 ins.
30 ins.

cylinder
imp. cyl.
full choke

12

0.4174 sq. in.

Manual
Slide action

Tubular
magazine
5 rounds

Approxi-
mately
11,000
Ib./sq. in.

Ithaca,
M37

6 1b.
6Y4 ib,
654 Ib.

40 ins.
46 ins.
50 ins.

20 ins.
26 ins.
30 ins.

cylinder
imp. cyl.
full choke

12

0.4174 sq. in.

Manual
Slide action

Tubvlar
magazine
4 rounds

Approxi-
mately
11,000
Ib./sq. in.

" is given o those models of the Remington, M11, with magazine capacity of two tounds.

§Th.rf'“elmt M620A., is the maker's designation of an improved mode! of the M620; the designation M520 is given to the same gun in
e “riot" type.

UNCLASS\HED

Stevens,

M520, M620, Savage,
M720

M620A
7 1b.

T% Ib.
734 lb.

40 ins.
46 ins.
50 ins.

20 ins.
26 ins.
30 ins.

cylinder
imp. cyl.
full choke

12

0.4174 sq. in.

Manual
Slide action

Tubular
magazine
5 rounds

Approxi-
mately
11,000
I1b./sq. in.

754 Ib.
8 Ib.
81, Ib.

3914 ins.
451 ins.
4914 ins.

20 ins.
26 ins.
30 ins.

cylinder
imp. cyl.
full choke

12

0.4174 sq. in.

Semi-automatic
Long recoil

Tubular
magazine
4 rounds

Approxi-
mately
11,000
ib./sq. in.
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PISTOL A

This is a double-action, hammerless,
W single-shot pistol firing all types of
aircraft signals, rimmed and rimless.
The rimmed signals must be loaded into

‘the weanon from the breech b
ull Weapln IrCil v4€ Orécch Uub lulul,-bb

signals may be inserted from either
breech or muzzle.

The barrel is of seamless steel tubing,
4.12 inches long, with a bore of 1.58
inches. Pressure on the knurled under-
surface of the breech lock—the lower of

tha toon A ad lovorg mrntantiee .“.m IS RN
\allc tWO CUrvea 1evers PlL’JCLLlIlb 1P0O1IIL Lll\/
top of the mqtnl—nnpnq the breech for

loading.

There is no external hammer nor any
provision for single-action operation.

' per : m g (&5 \
A spring-actuated safety lever ?Vlthl-n the _\ 6‘ m\\
g\ // \@f/’%ﬂ\\\

frame turns with the breech lock and pre—

\ AN
vents the internal hammer from rising 3 7 i
unless the breech is fn"v closed and

locked.

The Mount, M1, permits the projec-
tion of signals from the cabin or pilot’s
compartment of aircraft. The mount is
permanently positioned in the airplane
wall and secured by screws passing
through an external flange. A spring-
retained cover closes the interior opcning
when the mount is not in use.

Four lugs machined on the pistol barrel
engage corresponding keyways within
the sleeve of the mount. The pistoi is
then rotated one quarter-turn and locked

in pOSit on bJ a a lateh on fnn of i‘hﬂ I\'ﬂ‘l‘{‘]

which snaps into a slot in the sleeve.
The latch is disengaged by pressure on
the upper of the curved levers shown in
the illustration.

The sleeve is supported by four coil
sprmgs which absorb recoil when the
pistol is fired. A cushioning gasket at the

outer end of the sleeve takes up any
counter-recoil.

CHARACTERISTICS
Length of pistol ..........coovneoonn 8.2 in.
Length of pistol and mount . ........... 9.9 in.
n o4 11
Weight of pistol. .. .. ..o 2.1 1b.
Weight of mount............ooemeeeiee 1.1 b,
Height of pistal . e 8.4 in.
llv:lg
Lanaih of barrel ...................... 4.12 in.
Diameter of bore .. ..ot 1.58 in. n
5to0 8 ib PYRGTECHNIC PISTOL MOUNT, M!

Triggerpull. ... oo

NCLASSHFI ED .
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DISCHARGER, PYROTECHNIC, AN-M5—STANDARD

he Pyrotechnic Discharger, AN-MS5,

was designed to permit signals to be
fired from aircraft in flight without the
necessity of reloading the projecting de-
vice for each shot. It is rigidly mounted
in any suitable position in the airplane,
the muzzle projecting through the metal
covering, and is fired by a cable from a
remote control unit.

The action and operation of the dis-
charger 1s similar in every way to that of
the ordinary revolver. Six smoothbored
sections of seamless steel tubing are
rigidly bound about a central tube or
bushing which, in turn, rotates on a fixed
spindle exactly as the six-chambered
cylinder of a revolver rotates to aline the
chambers successively with the firing pin
and the barrel.

In the pyrotechnic discharger, that
rotation is controlled by an index plate
and index flange. The chambers in which
the signals are placed are alined with the
short muzzle which protrudes through
the outer skin of the airplane and is
secured by a mounting plate to which the
barrel and body groups of the discharger
are fastened by tie rods.

A pull upon the cable rotates the pulley
and index shaft and cams the double-
action hammer backward. A cylinder is
lined up in firing position as the cam
action ceases and the hammer spring
drives the hammer forward until its pin
strikes the primer of the signal and
discharges it. The cases of the fired
signals remain in the barrels and are
removed singly by hand.

The signals are loaded into the barrels
through a pivoted loading gate, or trap,
which may be seen in the left foreground
of the illustration covering the lowest of
the three barrels visible. The operating
cable, also shown, must be pulled a full
stroke and released in order to rotate the
barrel group 14 revolution and bring
another barrel into loading position.

Accidental discharge of a signal during
the loading operation is prevented by a
safety spindle lever which is raised by the
opening of the loading trap and while
raised blocks the hammer in the half-
cocked position and prevents its fall. A
sliding catch locks the loading trap in the

ED

420 ﬁiﬁiﬁmu 'n\ulmﬁﬁ‘fuamm%%num%u!nmﬁnl|mmmmumu

DISCHARGER, PYROTECHNIC, AN-M5

REMOTE CONTROLLER, M2

closed position and must be pushed down
in its slot before the trap can be opened.

Once loaded, the entire operation of the
discharger is by means of the Remote
Controller, M2, herc illustrated with
cover removed to show the rack and
pinion mechanism. The controller is
mounted at any convenient point in the
airplane or at the station of that erew
member designated to operate the dis-
charger. Each pull on and release of the
handle of the controller rotates the body

group of the discharger 1§ revolution and
fires a signal.

CHARACTERISTICS

Weight of discharger. . ................. 8.6 lb.
Weight of controller (9.91in.)........... 0.9 oz.
Length of discharger. . ... .............. 9 ins.
Length of controfler........... ... 9.9 to 15 ins.
Length of barrels . .................... 4.5 ins.
Bore. .............. . ... 1.58 ins.
Signals used. .. ..., AN-M37 through AN-M45

ks OFFICE CHIEF ﬁ OF ORDNANCE M s i 1 M ARCH 1944



PROJECTOR, PYROTECHNIC, HAND, M9—STANDARD

PROJECTOR, PYROTECHNIC, HAND, M9, WITH SAFETY SET

his simple device consists of a short

smooth-bored barrel with a hinged
breechplate in which a firing-pin and
cocking-picce are mounted. There is no
trigger and the arm may be fired by
striking the rounded base of the cocking-
piece with the hand or against the ground.
A spring eclip attached by a short chain

PROJECTOR, SIGNAL, GROUND, M4—STANDARD

he manually operated Ground Signal

Projector, M4, is used in firing the
single-star parachute Signals, M17A1B2,
MI19A1B2, and the Cluster Signals,
M18A1B2, M20A1B2, M22A1B2. The
high-burst ranging Ground Signal
(smoke), M27, may also be launched
from this projector.

The projector is a smooth-bored tube,
one end of which is closed by a threaded
cap which holds in place a base assembly
on which is mounted a fixed firing pin
and four retaining springs. The signal is
inscrted from the muzzle and pushed into
the projector until gripped by the retain-
ing springs which prevent premature
discharge by holding the primer end of
the signal away from conlact with the
firing pin.

The operator lies prone and fires the
signal by striking the cap of the projector
smartly against the ground. The signal
is projected fin first but reverses at ap-
proximately 100 fect and continues to
rise to 600 feet.

The Projector, M4, measures 11.9
inches overall and weighs 2.63 ib. The
‘barrel is 1.66 inches in diameter and 11.6

inches long.
UNCLASSIFIED

———— | OFFICE CHIEF

to the hinge pin of the breech latch is
used to hold the hand knob and pin in
the retracted position and prevent acei-
dental discharge.

The ejector is linked to the breech
plate and opening of the breech extracts
the round.

Projector, M9, is used in firing the

BRACKET

_~BASE,FIRING PIN,ASSEMBLY
- COMPOSED OF:-
BASE,FIRING PIN
PIN, FIRING
SPRING,RETAINING
WASHER

BARREL

double-star Aircraft Signals, AN-M37
through AN-M42; the single-star Aircraft
Signals, AN-M43 through AN-M45; and
the rimless signals AN-M28 through
AN-M36, no longer standard.

The projector weighs 14 ounces, meas-
ures 7.6 inches overall, and has a bore
diameter of 1.58 inches.

PROJECTOR, SIGNAL, GROUND, M4, DISASSEMBLED

8 OF ORDNANCE s 1 MARCH 1944 421
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LAUNCHERS, GRENADE, M1, M2, M7, M8 — STANDARD (Confinued)

GRENADE LAUNCHER, M3

blank eartridge, ealiber .30, fired in the
usual way in the rifle or carbine. The
grenade cartridge may be distinguished
from the ordinary blank cartridge by a
rose crimp in the mouth of the case.
These cartridges are illustrated and
described in the small arms ammunition
section of this Catalogue.

Modern warfare has emphasized the
need for grenades to be fired at longer
ranges and at higher velocities than werce
possible with the standard blank grenade
cartridges. This has been accomplished
by the so-called “vitamin pill,” recom-
mended for standardization on 15 Janu-
ary 1944 as Cartridge, Grenade, Auxili-
ary, Cal. .30, M7.

The designation as caliber .30 is some-
what misleading but refers to the rifle
with which the auxiliary cartridge is
used. The cartridge itself is a tube of
drawn brass 0.45 inch in diamecter and
open at both ends. The open ends are
sealed with paper wads after the tube is
loaded with 20 grains of powder.

One end of the auxiliary carlridge is
finished with a beveled rim which serves
to keep it in place when it is inserted into
the muzzle end of the launcher. The body
of the launcher is then inserted in the
stabilizer tube of the grenade as in normal
firing, The effect is that of a booster, the
flame of the grenade cartridge igniting
the charge of the auxiliary cartridge and
the power of the two combining to pro-
ject the grenade from the launcher. Tests
have determined that from 100 to 150
yards greater range is obtained when the
auxiliary cartridge is used.

|INCLASSIFIED

The auxiliary cartridge case is cjected
from the launcher simultaneously with
the launching of the grenade.

Since a maximum range is desired, the
grenade is set as far back as possible on
the launcher when the auxiliary is used.
The auxiliary also increases the grenade’s
veloeity, however, so that it may be used
at shorter ranges where a reduced time
of flight is desired.

LAUNCHER, GRENADE, M7—This
launcher represents an improvement,
without change in designation, upon
the original model designed for use with
the U. 8. Rifle, M 1. A launcher of simple
clamp-on design could not be used with
this gas-operated weapon because of the
creation of excess pressures which caused
premature opening of the breech and
drove operating rod and bolt back with
sufficient force to break the receiver.

The problem was solved by the devel-
opment of a valve screw to be inserted in
the gas cylinder of the rifle in place of
the regular gas-cylinder lock serew. The
valve within the screw opens to permit
the escape of excessive pressures, Service
ammunition may be fired from the M1

rifle with the grenade launcher in place.
Since the valve is fully open, operating
pressures are not developed within the
cylinder and the rifle can be used only
as a single-shot weapon.

The M7 launcher as first designed
fastened to the muzzle of the M1 rifle
by means of a two-armed, hinged clamp.
Service tests demonstrated that three
distinct motions were necessary to attach
or remove the device. Technicians at
Springfield Armory developed a superior
fastening in the form of a simple clip
which locked behind the bayonet stud on
the gas cylinder. Manufacturing was
facilitated by using larger parts and
reducing the total number of parts of the
launcher from ten to five.

LAUNCHER, GRENADE, M8— Devel-
opment of a grenade launcher for the
Carbine, M1, was deferred until after a
satisfactory launcher had been developed
for the MI rifle. Both weapons are gas-
operated, semi-automatic arms and it
was felt that the many difficulties
encountered in designing a launcher for
the rifle would be greatly augmented with
the lighter gun.

The problem proved much simpler
than had been expected. It was found
that immobilization of the semi-auto-
matic feature of the carbine was not
necessary and that a simple clamp-on
launcher similar to the M1 and M2 could
be used. The carbine may be operated
semi-automatically with the launcher
attached and there is little loss of
accuracy. '

SIGHT:—By action of the Ordnance
Committee 10 February 1944 (OCM
22847) a new and more accurate sight,
adaptable to all U.S. rifles and carbines,
was standardized as Sight, Rifle Grenade
Launcher, M15. 1t consists of a five-inch
sighting bar which may be quickly at-
tached to or removed from a plate per-
manently mounted on the left side of the
rifle stock. The bar carrics a leveling
bubble, a front sight, and an aperture rear
sight with click adjustments for elevation.

CHARACTERISTICS

Launcher Weight Length
Mi..... .... 0.53 Ib. 7.1 in,
M2..... ... 0.50 Ib. 6.7 in.
MT7..... ... 0.75 b, 7.5 in.
M8..... .... 0.75 Ib. 6.0 in,

"

Outside Diameter Diameter
Diameter of Bracket of Bore
0.86 in. 0.68 in. 0.50 in.
0.86 in. 0.62 in. 0.47 in.
0.86 in. 0.50 in,
0.40 in.

0.86 in,



he rocket launcher, popularly known

and widely publicized ax the “Ba-
zocka,” represents the ﬂd:l‘)mlilm to
maodern warfare of ane of the oldest forms
of military pyrotechnies, the rocket. It
represciits, too, the first practical develap-
ment of arocket gun or rocket launcher
as a shoulder weapon for infantry use
against tanks and other armored targets.

The launcher is an open tube approx-
imately B inches long and 2,365 mches
in internal diameter equipped with a
shoulder stock, a pistol grip, electrical
firing mechanism, and sights. The Rocket,
MOAL, i« 194 inches long and weighs
3.88 pounds, It carries a shaped charge
of 'T.K"T capable of penetrating heavy
armor at angles of impact up to 30° The
optunum  range s approximately 200
yards although the rocket may be em-

UNCLASSIFIED

ROCKET LAUNCHER, M9, BROKEN DOWN

ROCKEY LAUNCHER, A.T., M9, LEFT SIDE

jloyed atl ranges as greal as 600 yards.
The Rocket, 2.36 inch, M6A3, is illus-
trated and deseribed in the ammunition
section of this catalogue.

In its original form the rocket launcher
was supplied with a wooden shoulder
stock midway of its length and was not
reinforced  for  additional  bore-safety.
A two-eell dry battery supplied the spark
for agnition of the rocket’s propelling
charge, pressure on the trigger completing
the cireuit.

The first models of the launcher were
equipped with a hinged rear sight and
fixed front sights. These were followed
by a peep rear sight and a front sight in
the form of a rectangular frame at the
muzzle of the launcher. The vertical
sides of the frame carried graduations
for ranges of 100, 200, and 300 yards.

The rocket launcher was introduced
as a combat weapon during the North
African campaign of 1942-43. Use in
battle indicated the need for wvarious
improvements and for a model which
could be broken down into two approx-
imately equal loads for use by parachute
troops. The present launcher, M9, repre-
sents the development of those tactical
requirements.

Since a higher safety factor was re-
quired, the tube of the launcher is now
wrapped with wire around all that portion
adjacent to the operator’s face. The
skeleton stock is of metal and is shaped
so as to permit two shoulder positions
for case of sighting at high and low
elevations and for prone shooting. Mid-
way of the tube is a flange with bayonet
joints which breaks the launcher into
sections which may be carried by para-
troopers or packed into containers for
aerial delivery. Reassembly can be
cffected in a few scconds without tools
and the joint locked rigidly.

The dry cells which supplied the igni-
tion spark in the earlier models have been
replaced by a self-contained magneto
operated by pressure on the ‘“‘squeezer’
type trigger. A one-way safety switch
incorporated in the trigger mechanism
cuts out the magneto and prevents gen-
eration of an electrical impulse as the
trigger returns to position.

The sight is an optical ring hinged to
fold against the tube when not in use
and protected by a cover. An adjustable
range scale provides graduations from
50 to 700 yards in 50-yard increments.

Assembled and ready for firing, the
rocket launcher measures 55 inches over-

all and weighs approximately 1414
pounds.
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MACHINE GUN MOUI

Machine gun mounts designed for installation on trucks and other ¢
vehicles are illustrated and described in the Tank and Avutomotive
volume of this Catalogve. Included in the category of Vehicular

Mounts are: Truck Pedesial Mounis, M24, M24A1, M24A2, and

M31; Dach Mount, M48; Ring Mounts, M49 and M49C; and Truck

Mounts, M32, M36, M37, M37A1, M37A2, M37A3, M50, M56,
M57, M58, M59, M60, and Mé61,

his moun

l caliber 30 Browning machine gun,
air- or water-cooled, is the older mount,
M1917, modified to permit elevation
through a wider arc in operation against
hostile aircraft. As now issued, the gun

nav he elevated to J_Rr{ and denressad
gy oe cievalted anG aepresseqa

to —28° from the horlzontal,

The central member of the mount is a
socket in which the three legs are mounted
and in which the cradle pintle fits and
rotaies as a pivot. A clamp prevents the
pintle from being pulled from its socke
and serves as a brake against too fre
rotation.

The traversing dial is mounted on top
of the socket. Two types of dials are now
in use. The older type is graduatcd clock-

xriaa Aot foes N3 AN 1. 2L
1 L

)

Y¥ 1DT lll azZiliu L-ll 1101 U LU U ‘TUV LS

1
later dials are graduated to 2,200 mil;
clockwise and counter-clockwise from 0.
Both type dials are subdivided to permit
readings in 20-mil units. A clamp secures

the traversing dial in any desired position.

bl DRI IS O T
M FdtlOr JS Lirougn vne arc SIlOWIl l[l
dle

A

d,nd free d]ustments in clevatlon may be
obtained by release of the cradle clamp.
"T'he upper side of the elevation arc
carries a mil-graduated scale reading TR TR memmmmE
e EAN £ 0 b ANN L 1 011 on
110 9UU Lo U LO 4VU, Subdlvided 1 Lu-

mil ynits. C H A. R

Both clevating and traversing mechan-  weighs

LA =111

ism are housed in the rear of the cradle Length, extended . ..

frame. Screws controlled by handwheels folded for iransporraticn S
permit mechanical manipulation in single Spread of front legs, extended . ... ...
COMMAN . oot e

S
1L . i
mil units Traversing range, free

PP Yo ore of Fho brimnd oo e AT1Q1TA 1 L

L€ 1egS o1 Lie ITipoa mount, M1917Al, MEChANICAl ..ot
may be agjusfed_ independently to obtain leastincrement . . ... ... ... .. ...
firm footing on uneven ground. Stability Elevating limits, free ........ .. o

has been 1mpr0vcd by mountmg the gun

pr vy

— 498 miis {28°)

- . mechanical . 50 mils
S%Lﬂa’t the center of the trlpod absorbs least increment ... ...t e 1 mil
the major portion of the recoil. Elevating arc graduated ....... ..ot e Every 25 mils for 900 miis

UNCL AQQIFIED
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MOUNT, TRIPOD, MACHINE GUN, CAL. .30, M2—STANDARD

his tripod mount was developed for

the air-cooled caliber .30 Browning
machine gun, M1919A2. It is the standard
mount for that gun as modified to the
current designation of M1919A4. It is
carried as auxiliary equipment in combat
vehicles and is used by cavalry as a pack
mount. The tripod mount, M2, is for use
against ground targets only, its limited
range of elevation precluding its employ-
ment in antiaircraft fire.

The mount consists of three telescop-
ing tubular stee! legs in a tripod head.
The two rear legs are joined by and
obtain additional support from a grad-
uated traversing bar which also carries
the elevating mechanism and supports
the rear of the gun.

The dial with which the bar was orig-
inally equipped has been replaced by a
more easily read scale graduated in 100-
mil increments and 5-mil subdivisions.

MOUNT, TRIPOD, MACHINE GUN, CAL. .30, M2

MOUNT, MACHINE GUN, CAL..50, ANTIAIRCRAFT,’

MOUNT, MACHINE GUN, CAL. .50, A.A., M2A1, ON TRIPOD

UNCLASSIFIED

The scale has a range of 444.5 mils to
right and left from 0.

With the rear of the gun supported by
the bar, elevation of +19° and depres-
sion of —21° may be obtained by use of
the elevating mechanism. Free elevation,
with the gun supported only at the trun-
nion, is through an arc of 21° Free
depression may be obtained up to —45°

The tapered steel pintle on the receiver
of the gun mates with a bronze bushing
in the tripod head and is held securely
by a latch which engages in an annular
groove on the pintle.

CHARACTERISTICS
Weight. ..o 14 1b,
Length,extended..................... 32.5ins.
folded for transportation.......... 27 ins.
Spread of rearfegs................oout 30ins.
Command. ....... ... 11 ins.
Traversing range, free......... 6,400 mils (360°)
mechanical (without release) 50°
Traversing bar graduated. . . ........... 800 mils
Elevating range, free.............. +921°, —45°
mechanical. .. .... +19°, —21°
least increment........... 1 mil
Elevating handwheel gradvated. ... ... every mil

weoo s> M2 AT—STANDARD

his mount was designed to accommo-

date the caliber .50 water-cooled
Browning machine gun, M2, in semi-
permanent and permanent positions as a
defensive weapon against hostile aircraft.
The cradle in which the gun rests is
supported by a tubular column, or
pedestal, which may be placed upon a
tripod for semi-permanent mounting or
upon a pedestal base in permanent posi-
tions. When used with the tripod legs,
the mount occupies a circle 104 inches in
diameter.

When the gun is installed on this
mount the back plate and spade grips are
replaced by a flexible back plate assembly.
Firing is from the side plate trigger and
the gunner is supported by a body rest
and protected by two shields of 14 inch
armor 32 inches wide.

The design of the cradle and the mount-
ing of the gun are similar in all major
respects to the caliber .30 mount,
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MOUNT, MACHINE GUN, CAL. .50, ANTIAIRCRAFT, M2A1 (continued)

M1917A1,although the cradle is of heavier
construction throughout to adapt it to
the caliber .50 gun.

The gun may be traversed throughout
the full range of 360° and has an eleva-
tion range of ~+60° and —15° from the
horizontal.

The unarmored gun is illustrated as
equipped with the Sight, cal. .50, Anti-
______ M1 Tlse of this sicht with tha

dul.,.ldlt, VL1, UST Ul uliid Siguy vwiuii vuv

armored gun is optional.

CHARACTERISTICS

Weight, complete, { tripod, 375 Ib,

without @rmor. ............ pedestal, 315 Ib,
Weight of upper shield, armor............ 72 1%,
Weight of lower shield, armor.. .......... 46 Ib.
Weight of bracket, armor................ 8.5 Ib.
Weight of sight, A.A., cal. .50, Mi...... 10 ib.
Weight of legs, tripod mount............ 112 Ib.
Weight of pedestal base................. 52 Ib.
Weight of back rest. .................... 17 Ib,
Weightof cradle...................... 119 Ib,
Command .....coovvvervecnanniinnnns 48.8 ins,
Height of sights aboveground......... T74.2 ins,
TIAV@ISE. . oo v i e vere e e 360°
Elevating limits, tripod mount..... .. +60°, —15° ; :

pedestal mount. ... +69°, —15° MOUNT, MACHINE GUN, CAL. .50, A.A,, M2A1, ON PEDESTAL BASE

MOUNT, MACHINE GUN, CAL. .50, A.A., M3—STANDARD
(NAVY DESIGNATION, Mk 30)

xperience with the caliber .50 mounts,

M2 and M2A1, developed the need for
a mount of greater stability which would
permit more accurate fire and meet the
“close-in” defensive conditions under
which antiaireraft machine guns must
operate against low-flying, high-speed
targets at ranges of less than 1,000 yards.

The caliber .50 antiaircraft mount, M3,
embodies those improvements. It is
built to accommodate the water-cooled,
flexible, caliber .50 Browning machine
gun, M2, but may be adapted to take
any Browning machine gun in that
caliber. Like its predecessors, this mount
may be assembled as a tripod mount for
ground use in semi-permanent positions
or may be set on a pedestal base in fixed
positions.

In general, the operation of the M3
mount is similar to that of the M2 and
M2A1. Traverse through the full arc of
360° is possible and elevation range has
been increased to 90°. The gun on the
M3 mount may be depressed through an
arc of 15°. S BTN S

The trigger control mechanism is MOUNT, MACHINE GUN, CAL. .50, A.A., M3
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MOUNT, MACHINE GUN, CAL. .50, AA., M3 (continved)

TRIGGER CONTROL MECHANISM, CAL. .50, A.A., MOUNT, M3

entirely ifferent from tha
and M2AT mount< It o

frame of steel tubing homn in the b

tratian; fastoned to the pear of the ceadle
side plates. Six Arigger conten] geps are
asserbled o opairs, ane above the ather,
three grips on the right member of th
frame, three on the left. The grips are
pivated 1o a radial sepment which eon-
nects by a bracket and reds with the
trigger.

Rotation of any ane of the grips moves
the radial segment and fires the gun, The
design permits the gunner o remmn
upright instead of reelining in the back-
rest as was neecssary with the M2 oand
M2AY mounts,

CHARACTERISTICS

Weight, complete with armot plate WO IS,
Weight of cradle and carioge, less vhisld 120 ib
Weight of pedestal assembly 1186
Weight of lags, tripod mount (30 9
Rodivs of legs . 49 i
Command 1T i
Spoce required, axially 7136 im.
Space required, traniversely 84,8 im
Traverse o 360°
Elevating limits 907, 1Y

MOUNT, TRIPOD, MACHINE GUN, CAL. .50, M3—STANDARD

his mount is similar in all essentials to

the .30 caliber tripod mount, M2, but
is of more rugged construction through--
out to accommodate the heavier caliber
.50 weapon. It is designed for ground fire
with the caliber .50, heavy barrel, flexible
Browning gun.

Each leg consists of two telescoping
sections of seamless steel tubing. A shoe
with spade extension is welded to the
end of each lower section. Normal mount-
ing of the tripod is with the front leg at

an angle of 60° and with all extensions
elosed, In this position the gun trunmon
is 10 inches above the ground. Minor
adjustments in command height may be
obtained by changing the angle of the
front leg or by extending the telescoping
sections of all three legs. A clamping ring
on the sleeve section of each leg permits
locking the extension at any desired
length.

A bronze bushing in the tripod head
mates with the pintle of the gun which 15

MOUNT, TRIPOD, MACHINE GUN, CAL. .50, M3

UNCLASSIFIED

N R L

42 8 Liieern AT
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locked in position by a pintiedateh A
free traverse of 3607 is possible Avwath
the mount for the ealiter 30 gun, a
tra\'rr;ing bar jnins the twear rear lrg-,
supports the rear of the gun, and earnes
the clevating and traversing mechanisin
The traversing scale is graduated an
Homil subdivisions to 300 ks bt and
left from zero. The traversing dial for.
merly  furnished with thes calilwr 00
mount has been chimnated

The lower end of the elevating echan.
st attaches W the traversing bar thriugh
the traversing stider the upper end s
altached 1o the gun by a pro. The
mechanism is a donble serew assembly
and affords an dlevating range from 410
mils to =250 mils in inerements of 50
mils or in F-mil subdivisions.

CHARACTERISTICS

Waight . . e
Length, folded for transportation 41 ing,
legs fully extended T1 ins,

Height of tunnion, legi retrocted 10 ims.
lags extended 13 im.

6,400 mih (3607)
+100, — 250 mik
svery mil

Range of traverie
Range of elevation
Elevating handwheel graduated .




MOUNTS, PEDESTAL, MACHINE GUN, A.A., CAL..50, M39, M43, M46—
SUBSTITUTE STANDARD

hese mounts were designed to provide

rigid mounting of caliber .50 Browning
machine guns, air- and water-cooled, in
permanent positions for defense against
hostile aircraft. They may be installed
on ships, on docks, or in defense positions
on bridges, rooftops, or elevated plat-
forms crected especially to accommodate
them.

Mounts, M39 and M43, are single gun
mounts. The M39 is built for the air-
cooled model of the Browning caliber
.50 machine gun, Aircraft, M2; the M43
is for the water-cooled model of the
same gun. The M46 is a twin mount,
accommodating two water-cooled guns,
with heavier equilibration springs, two
heavy barrel, M2, or aircraft, M2, guns.

In both the sinﬁle and twin_mounts

UNCLASSIHIED

MOUNT, PEDESTAL, MACHINE GUN, CAL. .50, M39
(NAVY DESIGNATION, Mk. 21)

MOUNT, PEDESTAL, MACHINE GUN, CAL. .50, M43

(NAVY DESIGNATION, Mk. 21)

the aggregate weight of the carriage and
mounted parts—gun, armor, ammunition,
and ammunition chest — is counter-
balanced by a helical spring within the
pedestal tube. No counterweight is used,
since the equilibrator spring cushions the
fall of gun and carriage in moving from
an elevated toward a horizontal position
and serves the purpose of a counterweight
in reducing the effort required to elevate
the weapon for high-angle fire. This spring
counterbalancing permits easy handling
of the gun without the use of auxiliary
power.

Both single and twin mounts may be
trained by hand through the full 360°
of traverse and may be elevated from
—10° to —+80° All mounts may be
quickly locked in any position for oper-

ation against stationary targets. All are
designed to accommodate the ammuni-
tion chest, M2, with a capacity of 200
rounds of caliber .50 ammunition.

PEDESTALS—The pedestals for both
single and twin mounts are identical. The
circular base is of lg-inch mild steel
plate 30 inches in diameter. The tube and
its supporting flanges are made of lg-
inch plate. The upper end of the tube is
machined to take the ball thrust bearing
on which the cradle moves in traverse.

CARRIAGE—In both single and twin
mounts the carriage for cradle and gun
is a one-piece casting, the base of which
forms the upper half of the race housing
of the ball thrust bearing. A single lever
on the right side locks the carriage to
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ELEVATOR-CRADLE, A.A., CAL. .50, M1, WITH GUN IN POSITION

LINCLASSIFIED

MOUNTS, PEDESTAL, MACHINE GUN, A.A., CAL .50, M39, M43, M46 (continveq)

the pedestal in traverse and to the side plate of the cradle in
elevation. Pulling the lever to the rear and upward locks the
carriage in both planes. The handle is held in its unlocked
position by a stop and spring clip.

CRADLE AND SHIELD—The shields of both single and twin
mounts are bolted to angle-pieces welded to the side plates of
the cradle, and the two are considered a single assembly. The
single mount cradle has no recoil-absorbing device and the
inner plates, on which the gun is mounted, are fixed to the
outside plates. The twin mount cradle is equipped with a dual-
action recoil absorber. The inner plates and guns slide back
and forth within the outer plates in recoil. Springs in the
forward end of the cradle dampen this movement.

The M39 and M43 mounts use a shield of }4-inch armor
plate; the shield of the M46 mounts is of 3§-inch plate. Both
shields are resistant to cal. .30 and cal. .303 bullets at test range.

CHARACTERISTICS

M39, M43 M4é

Weight complete except for gun and ammunition..... 125 lb. 825 Ib.
Working space, maximum radivs of............... 40 ins. 40 ins.
Command .........coo i i 48.5 ins. 48.5 ins.
Height of sights above ground. . .................. 64.1 ins. 64.1 ins.
Traverse. ... .o - 360° 360°
Elevation.........cciviiiiiiiiiiiiiinnn.. .. +80° +80°
—10° -10°

ELEVATOR-CRADLE, A.A., CAL..50,
MI1—STANDARD

his elevator and cradle assembly consists of an adapter, withx

tripod legs for additional stability, for the Standard tripod
machine gun mount, cal. .50, M3. It is for the use of ground
troops and enables those troops to convert their ground mounts
to antiaircraft fire and to adapt low ground mounts for enfilades
fire over high banks, out of trenches or ditches, or from the
concealment of high grass or brush. It also permits a machines
gun mount to be installed in any vehicle for protection against
hostile aireraft or for use as a mobile fire platform.

The assembly consists of a cylindrical pedestal which fits
in the Standard tripod mount and which carries a cradle for
installation of the caliber .50 Browning machine gun, heavy-
barrel, M2. The cradle permits unlimited traverse in azimuth,
clevation to 90°, and depression to —45° or more, depending
upon the position in which the basic mount is installed and the
nature of the terrain in front of the gun.

The complete assembly of elevator, cradle, and tripod stabil—
izing legs weighs 95 1b.
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SMALL ARMS AMMUNITION—STANDARD

CALIBER .30 CARTRIDGES

he caliber .30 cartridge, standard for all rifles and machine

guns manufactured in that caliber, is issued in the following
forms: Ball, M2; Tracer, M 1; Incendiary, M1; Armor-Piercing,
M2.

The caliber .30 cartridge is also issued in the following
special-purpose forms: Rifle Grenade, M3; Dummy, M2;
Blank, M1909; Guard, M1; and High-Pressure Test, M13.

BALL, CAL. .30, M2—The cartridge so loaded is for use
against enemy personnel and those matériel targets which do
not require the employment of armor-piercing or other special-
purpose rounds. The complete round includes primer, case,
propelling charge of approximately 50 grains of IMR 4895
powder, and 150-grain bullet. The casc is of drawn brass.
Production of the steel case 1s being discontinued. The bullet
consists of a gilding metal jacket on an alloy core of 907,
lead, 109, antimony. As an alternate, a core of 97.59, lead,
2.5%, antimony may be used. The bullet is not boattailed.
The neck of the case is crimped into a cannelure in the bullet
and yields to a minimum pull of 45 pounds.

Tested for accuracy, the M2 ball groups within a 13-inch
circle at 500 yards and within a 15-inch circle at 600 yards.

The following range table gives the external ballistics of
the M2 150-grain service bullet. Those of the armor-piercing,
incendiary, and tracer bullets vary slightly therefrom due to
minor differences in bullet weights and velocities. Use of the
IMR 4895 powder, which replaced the older IMR 4876, has
shown a decrease in flight time of from one to two seconds at
the ranges listed.

RANGE TABLE

Angle of Time of Maximum Angle of
Range Elevation Flight Ordinate Fall
(Yards) (Mils) (Seconds) (Inches) (Mils)
100 0.7 0.12 0 1
200 1.5 0.25 3.6 ]
300 2.4 0.38 12 3
400 3.4 0.53 14.4 4
500 4.6 0.70 21.6 é
600 6.0 0.89 36.0 9
700 7.7 1.11 61.2 12
800 9.6 1.35 86.4 17
900 119 1.62 159.6 29
1,000 14.6 1.9t 183.6 28

TRACER, CAL. .30, M1, is used in machine guns and rifles to
indicate the path of the bullet in flight as an aid in fire against
moving targets. The round is identified by a red point, approx-
imately .30 inch long, on the bullet. A 17-grain tracer com-
pound is ignited by the propelling charge and burns with a
brilliant red flame. The length of the trace is approximately
1,000 yards. Tracer bullets have an incendiary effect upon
targets struck before the trace has burned out, but this action
is not so pronounced nor so reliable as with rounds loaded for
incendiary purposes.

The trajectory of the Tracer, M1, bullet crosses that of the
Ball, M2, and Armor-Piercing, M2, at approximately 600 yards.

ARMOR-PIERCING, CAL. .30, M2, is designed for fire against
enemy aircraft, lightly armored vehicles, and similar targets.
The round is identified by a black tip on the bullet. The core
is of hardened steel instead of the lead alloy used in the ball

S UNCLASSIFIED
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ARMOR-PIERCING, CAL. .30, M2

LEAD ALLOY
™.

GUARD, CAL. .30, M1

INCENDIARY, CAL. .30, M1—This round, used for the pur-
pose indicated by its designation, has not been manufactured
since November, 1943. Existing stocks are issued for use in
caliber .30 rifles and machine guns. The round is identified by
the light-blue tip, approximately .30 inch in length, on the
bullet. The bullet is not boattailed and contains a chemical
incendiary compound which ignites upon contact.

GUARD, CAL. .30, M1—This round was formerly designated
Gallery Practice, cal. .30, M1919, and was used as a reduced
load for indoor and short-range outdoor practice. It is now
standard for guard purposes where long-range, high-velocity
loads are neither necessary nor desirable. It may be identified
by its shorter length (2.95 inches overall) and the short, round-
nose, lead bullet.

RIFLE GRENADE, CAL. .30, M3—This specialized cartridge
is used in caliber .30 rifles of all types for firing rifle grenades

431



SMALL ARMS AMMUNITION (Continued)

from the Grenade Launchers, M1, M2, and M7. It is not
used in machine guns. It may be identified by the five-petal
rose crimp of the nose of the case.

The case is base-loaded with 5 grains of FFFG black powder
for rapid ignition, then with 45 grains of a progressive-burning
IMR powder.

BLANK, CAL. .30, M1909—This round is a standard item of
issue for use in all caliber .30 rifles during maneuvers, for
signaling, and for firing salutes. By means of a blank-firing
adapter it may be used for training purposes in machine guns
and automatic rifles. The round may be identified by the
absence of a bullet and a cannelure in the neck of the case
against which the cardboard wad is seated and sealed with a
drop of shellac. Blank rounds may be distinguished from rifle
grenade cartridges by a roll crimp at the neck of the case.
The rifle grenade cartridge case is closed with a rose crimp.

The complete assembly of the blank round weighs approxi-
mately 207 grains. Second-grade cases may be used in the
assembly of blank ammunition.

DUMMY, CAL. .30, M2—This dummy cartridge was stand-
ardized by Ordnance Committee action 23 March 1944 (OCM
23258). It replaces the Cartridge, Dummy, Cal. .30, M1906,

J4~- e 2.5 MAX e

[R— ,,)}i

S

RIFLE GRENADE, CAL. .30, M3

CARBINE, BALL, CAL. .30, M1

800 MAX~——]

GRENADE, AUXILIARY, M7

UNCLASSIFIED

for use in training personnel in loading weapons and in simu-
lated fire. The longitudinal corrugations which identified the
M1906 cartridge prevented proper fit in belts and magazines
and caused failures to feed. Manufacture of cases with longi-
tudinal corrugations was discontinued and the new dummy
round, Cal. .30, M2, is identified by two holes drilled through
the case, which may be of either steel or brass. Cartridge, Dummy,
Cal. .30, M 1906, was reclassified as Limited Standard.

HIGH-PRESSURE TEST, M1—This cartridge is used for proof-
firing rifles, automatic rifles, and machine guns and is loaded
with a powder charge sufficient to develop breech pressure of
approximately 68,000 pounds. Due to the danger involved in
such pressures, weapons under test are fired from a fixed rest
under a hood and the trigger is released mechanically. Only
authorized personnel are permitted to fire this cartridge and
great care is taken with its issue to prevent it becoming mixed
with service ammunition. The cartons in which the cartridges
are packed are labeled with a description of the round and the
word “Dangerous.” Individual cartridges are identified by the
tinned brass case, the color of which is different from that of
any service round.

SUBCALIBER, CAL. .30, M1925—'This is a Limited Standard
item and is issued only for firing from the subealiber tube in
the 3-inch (15 pounder) Guns, M1902 and M1903. It differs
from all other caliber .30 cartridges in that it uses a rimmed
case. The complete round weighs 385.5 grains.

CARBINE, BALL, CAL. .30, M1—This is the standard car-
tridge for use in the U. 8. Carbines, Cal. .30, M1 and M1A3.
It can be fired in no other caliber .30 weapon and is immedi-
ately identified by its small size (1.68 inches overall) and the
straight case. It is manufactured as Ball, M1; Tracer, M16;
Grenade Cartridge, M6, for firing rifle grenades from Launcher,
MBS8; as a Dummy, M13; and as a high-pressure test load devel-
oping a breech pressure of approximately 50,000 pounds. There
1s no blank cartridge for the Carbine, M1, nor are cartridges
made with armor-piercing or incendiary bullets. The grenade
cartridge is identified by the absence of a bullet and the rose
crimp which closes the mouth of the case; dummy cartridges
are identified by the usual holes in the case.

RANGE TABLE

Angle of Time of Angle of

Range Elevation Flight Fall
(Yards) {Mils) (Seconds) (Mils)

100 1.5 0.17 1.7

200 3.5 0.38 4.8

300 6.2 0.64 9.4

400 2.7 0.94 15.6

500 14.0 1.28 23.5

GRENADE, AUXILIARY, M7—This special-purpose round
was developed as a booster to obtain increased ranges and
higher velocities with rifle grenades and ground signals fired
from grenade launchers mounted on U. 8. rifles and carbines.
The name “vitamin pill” was given the cartridge during its
development and has clung to it since it has been made an
item of standard issue.

Actually, the cartridge is a tube of drawn brass 0.45 inch in
diameter and resembling in every way a caliber .45 blank
cartridge, rimmed. There is a no primer but a hole is drilled
through the center of the base. Both that hole and the mouth
of the case are scaled by paper wads against the escape of the
20 grains of powder with which the cartridge is loaded.
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SMALL ARMS AMMUNITION (Continved)

The cartridge is inserted in the muzzle of the grenade launcher
and retained there by the rimmed base. The flame of the
regular grenade cartridge fired in the chamber of the riffe burns
through the paper wad sealing the mouth of the case and
ignites the auxiliary charge. The effect is that of a booster and
the grenade is launched at greater speed and attains a range
of from 100 to 150 yards above that to be expected when the
grenade cartridge is used alone. The fired auxiliary cartridge
is expelled from the launcher with the grenade.

CALIBER .45 CARTRIDGES

BALL, CAL. .45, M1911—This cartridge is standard for the
Pistol, M1911A1, the Colt and Smith & Wesson Revolvers,
M1917 (Limited Standard), and the Submachine Gun, Cal.
45, M3. Substitute and Limited Standard submachine guns
are also chambered for this cartridge. When fired in the M1917
revolvers the cartridges must first be loaded in lunate clips
holding three rounds,

The round is made as 4 Dummy, M1921, for training per-
sonnel in loading pistols and submachine guns. The dummy
cartridge uses a steel case and may be distinguished by the
absence of a primer and by threc l¢-inch holes drilled equi-
distantly about the case.

Cartridge, Blank, Cal. .45, M1, is issued only for use in
training cavalry horses and for saluting purposes in the M 1917
revolvers. It is made with a rimmed case to permit its use
without clips in the revolvers. There is no bullet and the
mouth of the case is taper-crimped for ¥ inch. The rim pre-
vents the use of the caliber .45 blank cartridge in either pistols
or submachine guns. A rimless caliber .45 blank cartridge which
may be used in those weapons was standardized 11 November
1943. It is designated Cartridge, Blank, Cal. .45, M9 (Rimless).

RANGE TABLE

Range Time of Flight Drop
(Yards) (Seconds) (Inches)
10 0.037 0.3

20 0.075 1.1

30 . 0.113 2.4

40 0.151 4.4

60 0.299 9.9

80 0.308 18.0
100 0.388 28.0

HIGH-PRESSURE TEST, CAL. .45, M1—This special cartridge
is loaded for testing caliber .45 weapons at arsenals or at their
places of manufacture. Its execssive powder charge develops a
breech pressure of approximately 20,000 pounds, 4,000 pounds
above normal pressure. The high-pressure test cartridge is fired
by mechanical mcans with the weapon in a fixed rest and
shielded. Only authorized personnel are permitted to conduct
such tests. The high-pressure test cartridge may be identified
by the tinned case.

SHOT, CAL. .45, M12, M15—This round was developed as an
article of issue to Air Corps personnel and others who might
be compelled to land upon uninhabited islands or in jungle
areas where survival might depend upon small birds and
animals shot “for the pot.” The bullet is replaced by a capsule
of wax-impregnated paper, red in color, which contains approx-
imately 118 pellets of size 714 shot. Reports from using arms
indicated that difficulty had been experienced with swelling of
the paper-capsule M12 cartridge in excessively humid areas
and that the shot patterns produced by that cartridge were not

RN ﬂlimmmumuMM%mﬁﬁ
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SHOTY, CAL. .45, M12

SHOT, CAL. .45, MI15
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BALL, CAL. .50, M2

consistent. Carlridge, Shot, Cal 45, M15, was developed to
overcome those difficulties. Tt is a straight brass case, closed
by a top wad, and containing both the powder charge and the
shot. It is similar in construction and appearance to a brass
shotgun shell. The M15 cartridge was standardized 30 De-
cember 1943,

CALIBER .50 CARTRIDGES

BALL, CAL. .50, M2—The standard service cartridge for all
types of the caliber .50 machine gun, used in all theaters of
operation by land, sca, and air forces. The round is also issued
as Tracer, M1 (red-tipped bullet); as Armor-piercing, M2 (black
tip); and as Incendiary, M1, identified by a light-blue tip on
the bullet. A bullet combining the armor-piercing and incendi-
ary characteristics is in process of development.

The mouth of the case of the caliber .50 round is crimped
into a cannelure machined on the bullet. A minimum pull of
100 pounds is required to remove the bullet from the case.

The Tracer Bullet, M1, is not boattailed, the base of the
projectile being open to permit ignition of the tracer compound.
The trace, bright red in eolor, begins at a point not more than
250 fect from the muzzle and continues for approximately
1,600 yards.

DUMMY, CAL, .50, M2, is used for training personnel in
loading and unloading machine guns and ammunition belts.
The round may also be used for testing extraction and ejection
and other mechanical features of the gun. It is identified by
the absence of a primer and by three holes drilled equidistantly
about the case at its midpoint. Both brass and steel cases are
used in assembling dummy rounds.
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SMALL ARMS AMMUNITION (Continved)

HIGH-PRESSURE TEST, CAL. .50, M1—This cartridge is over-
loaded with a charge of IMR powder sufficient to develop a
breech pressure of 62,500 pounds for any ten consecutive shots.
Guns under test are fired mechanically from a fixed rest and
from under a hood.

The high-pressure round, caliber .50, is identified by the
tinned case.

RANGE TABLE

Angle of Time of Maximum Angle of
Range Elevation Flight Ordinate Fall
(Yards) (Mils) (Seconds) (Inches) (Mils)
200 1.2 0.22 36 1.4
400 2.7 0.46 10.8 33
600 43 0.72 925.2 52
800 6.1 1.00 50.4 7.4
1,000 8.2 1.32 86.4 10.5
1,200 10.7 1.69 131.4 15.4
1,400 13.7 2.10 216.0 22.0
1,600 17.3 2.56 311.4 30.5
1,800 21.5 3.07 457.2 40.6
2,000 26.3 3.61 630.0 52.3

CALIBER .22 CARTRIDGES

BALL, CAL. .22, LONG RIFLE—This cartridge superseded the
caliber .30 Gallery Practice Cartridge, M1919. Tt is used in
the caliber .22 U. S. Rifles, M1922, M1922A1, and M2; in
caliber .22 Machine Gun Trainers, M3 and M4, and in pistols
and revolvers for gallery practice and training purposes. It is
not manufactured by the Ordnance Department but is pur-
chased from commercial makers.

This cartridge is the only rimfire round used by the armed
forces. The cartridge case is of steel, brass, copper, or gilding
metal and the ignition charge is spun into a circular recess
inside the rim instead of being seated in the head of the case
as a separate component. A blow from the firing pin on any
point of the rim explodes the priming composition and ignites
the propelling charge. Caliber .22 long rifle ammunition as
purchased is manufactured with a noncorrosive, nonmercuric
primer compound.

Characteristics of various makes of caliber .22 ammunition
vary slightly. The powder charge is approximately 1.7 grains
and the weight of the lead bullet is approximately 40 grains.
Caliber .22 rifies and ammunition are notoriously “tempera-

CHARACTERISTICS

mental” and the rifle which gives only a fair performance with
ammunition of one make may produce excellent targets when
fired with cartridges of another manufacturer or even of another
lot.

Containers of caliber .22 ammunition are marked by the
manufacturer with the lot number and such trade names as
“Kleanbore,” “Lubaloy,” “Tackhole,” ete. This practice pro-
vides a means of identifying and reporting any ammunition
which may become defective,

Caliber .22 long rifle cartridges of different manufacturers
show slight variations in velocity and pressure. The average
muzzle velocity is 1,100 feet per second and the chamber
pressure averages 16,000 pounds. The maximum range is ap-
proxignately 1,500 yards with the muzzle elevated at an angle
of 30°.

Neither dummy nor high-pressure test cartridges are pur-
chased or manufactured by the Ordnance Department in
caliber .22 long rifle. A blank cartridge, designated Cartridge,
Field Artillery Trainer, M2, is issued to field artillery units
as the propellant for a l-inch diameter steel ball, hardened,
ground, and polished, which serves as the projectile in the
Field Artillery Trainer, M2 and M2A1. The ball weighs 1,024
grains and is propelled at an estimated velocity of 100 feet
per second.

SHOTGUN SHELLS

SHELL, SHOTGUN, 12 GAGE—Shotgun shells are purchased
by the Ordnance Department from commercial manufacturers
for use in sporting and riot type shotguns, issued for guard and
combat use and for hunting and trap or skeet shooting. The
purpose for which the shell is intended may be determined by
inspection of the top wad which is marked with the size shot
loaded in the shell. Shells for guard or combat use are loaded
with 26 grains of a dense smokeless powder and 114 ounces of
No. 00 shot—""buckshot.”” Shells for trap shooting or sporting
use have a lighter load of 3 drams of bulk smokeless powder
and 114 ounces No. 8 chilled shot. Shells loaded with No. 6
shot are issued as a hunting load.

The cases of shotgun shells are customarily of wax-impreg-
nated paper. Brass shells may be issued for use in the excessive
moisture of the tropics.

Primer, make of powder used in the charge, and other char-
acteristics of shotgun shells are as supplied by the manufacturer,

{External ballistics, as here shown, are approximate figures only. Muzzle velocity of the cal. .30, Ball, M2, when fired from
a rifle will differ from that obtained from the same cartridge fired from a machine gun. The performance of the cal. .45 ball
cartridge fired in the Pistol, M1911A1, is not identical with that of the cariridge fired in the Submachine Gun, M3.)

Weight,

Weight, Weight, Length, Length, Muzzle Muzzle Pressure  Maximum
Round Bullet Powder Round Bullet Velocity  Energy (Lb)) Range
Grs.
{Grs.) (Grs.) agprox.) (Inches) (Inches)  (Ft. per sec.) (Ft.-Ib.) (Copper) (Yds.)
.30Ball, M2................ 396 152 50 3.34 1.195 2,805 2,429 50,000 3,500
BOAP M2, ... L 414 162 51 3.34 1.39 2,775 2,780 50,000 3,500
30 Tracer, M. ... ... 396 152.5 50 3.34 1.45 2,750 2,775 50,000 3,450
.30 Incend., MT.. ... ... . ... 386 140 54 3,39 1.41 3,050 2,700 52,000 5,500
30Guard, M1..... ... .. 346 142 10.5 2.95 0.82 1,200 376 15,000 2,500
.30 Carbine, M1 ... ...... ... 193 110 14 1.68 0.69 1,975 775 41,000 2,000
.45 Ball, M1911 . ... ... . .. 327 234 6 1.28 0.68 895 383 14,000 1,700
S50Ball, M2................ 1,830 711.5 250 5.45 2.29 2,935 10,765 52,000 1,200
50 Tracer, Mt.. ... .. . ... 1,789 681 220 5.45 2.40 2,865 10,400 52,000 6,000
S0AP, M1 ... ... ... 1,837 718 250 5.45 2.31 2,985 10,700 52,000 7,200
2, ball .o 53 40 1.7 984 0.46 1,100 102 16,000 1,500
UNCLASSIFIE
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HELMETS M1, M3, M4—STANDARD

HELMET, M1, is a standard article of
issue for the use of ground troops in all
branches of the service. It was designed
as an improvement on the MI1917A1
helmet, now Limited Standard. Changes
in design were to provide maximum pro-
tection with no increase in weight or
interference with vision or hearing. The
M1 helmet is shaped to stay on the head
while the wearer is running, and the
narrower brim does not interfere with
aiming or firing.

Two linings are provided; one to pro-
tect the wearer from heat in tropical
operations, the other as a protection
against extreme cold.

HELMET, M3

LASSIFIED
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HELMET, M1

All U. S. helmets are non-magnetic, an
important feature when worn by men
whose duties require the use of compasses
or other instruments which might be
affected by magnetism.

HELMET, M3—The M3 helmet was
designed for use in air operations and is
satisfactory equipment for the majority
of crew members of combat aircraft. It
is made on the same draw dies used in the
manufacture of the M1 helmet but is
equipped with hinged earflaps to permit
its use with the earphones of aircraft
intercommunication systems.

lgimg OFFICE CHIEF gOF

QORDNANCE Sumisesigmmsemginmm 1 MARCH

Since it fits directly over the leather
flying helmet, the M3 is not provided
with a liner. "

HELMET, M4, is a series of laminated
steel plates shaped to fit the head and
covered by leather and fabric. The orig-
inal design.was battle-tested by members
of the Eighth Air Force and was sub-
mitted by that organization. It is for the
use of turret gunners and other crew
members who operate in quarters so
cramped that use of the M3 helmet
would be impracticable if not impossible.
The M4 helmet has no liner and fits
snugly over the leather flying helmet.

HELMET, M4
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FLYER'S VEST, M1

An urgent request for body armor for

i lata nnd anaoa e waa ma

lJllULb ALILlL CLlTUVYWD Uf ail\.l&fb wWad rC-
ceived 6 July 1943. Within thirty days
3,960 armored vests and 3,320 armored
aprons had becn dc]ivered for overseas
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shipment.
units were shipped within the five weeks

following.

ARMOR AS WORN

UNCLASSIFIED
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The five items listed are basically
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similar,
steel plates, flat or curved, in pockets of
elastic webbing which are covered with a
backing of nylon duck. Tests proved this
material superior in shock-resistant qual-
ities to rayon, linen, or cotton duck.

Corduroy and a light cotton duck are used

ARMOR, GROIN, M5

FLYER'S VEST, M2

for the back and front facings.
[S RN ary additianal waoaicht oraatler
Ulll\,b u:ll')‘ a\‘\]lhlullﬂ,l Yy Dlsllh U.l(.alzll
increases the shock of landing from a
parachute jump, all armor is designed so
that it may be thrown aside without loss

Ul Lllllb i1l case a pdldbllubb Cbbdapb llU.LU. &
disabled plane should be necessary.

ARMOR, FLYER'S VEST, M1—Both
front and back of this garment are fully

armored ‘11\(‘ afford a mayimum nf nrn_

QNOreG iy a0 maximuIm

tection to the wearer’s chest and upper
dorsal region. Front and back are joined
together by snap fasteners over the

shaoulders and bv 2 helt ahant the waist
SNCUIGETS and 0y & Beit atiul Lie walst,

Greater flexibility is obtained by the use
of an elastic shock cord securing the lower
edge of the armored back.

ARMOR, FLYER'S VEST, M2—This
garment is similar to the M1 vest but is
shorter and is designed to protect only the
upper chest. The back is unarmored. The
M2 vest is intended for wear by pilots
and others whose station is in a seat which
in itself gives protection to the back.

M1 and 1\12 vests as a protectxon to the
wearer’s abdomen. The M4 tapered apron
nratects o aomewhat allar aves tha

PJUU\;\"/D A DULIT Y LA L cl..uaucl. iy \/U(l/lj.
the rectangular M3 apron and is worn
where greater freedom of movement is
required. Both aprons are of curved plateb

Al v 1 Loales ~f
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duck.
ARMOR, GROIN, Ms—This item con-

sists of three units, hmgcd one to another,
and each composed of overlapping plates
shaped so as to afford maximum protec~

tion to the wearer’s abdomen
ton the wearers abdaomen,

inoninal
iliguiiicus

arcas, and thighs. It attaches to the vests
and replaces the aprons.
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BAYONET IM1—SCABBARD, BAYONET, N1/ —STANDARD

his offensive and defensive weapon has replaced the M1905

bayonet on all U. S. Army rifles and incorporates various
improvements which experience with the older model had
shown to be desirable. The new bayonet is shorter, better
balanced, and may be used if necessary as a trench knife in
hand-to-hand combat. It measures 14.4 inches long overall, has
a ten-inch blade, and weighs 13.5 ounces.

A bayonet is now being developed for the Carbine, M1.

SCABBARD, BAYONET, M7, has replaced the M3 scabbard
issued with the M1905 bayonet. It is made of plastic, is 11.2
inches long, and weighs 5 ounces.

BAYONETY, M1, AND SCABBARD, BAYONET, M7

KNIFE, TRENCH, M3—SCABBARD, TRENCH KNIFE, M8—STANDARD

he Trench Knife, M3, has been developed to fill the need in

modern warfare for an efficient weapon for hand-to-hand
fighting, While designated for issue to soldiers not armed with
the bayonet, it was especially designed for such shock units as
parachute troops and rangers.

The shaped and corrugated handle is of leather washers under
compression. One cutting edge runs the full length of the blade;
the other edge of the blade is ground to a cutting edge for 234
inches from the point, then tapers to a thicker section for
rigidity and strength.

The knife weighs 9 ounces and measures 11.7 inches overall.
The blade is 6.7 inches long.

Experiments are being conducted with modifications of the

trench knife which would permit its use as a bayonet for the
Carbine, M1.

SCABBARD, TRENCH KNIFE, M8, is made of plastic and
replaces the leather scabbard, M6, formerly issued as a sheath
for this weapon. The plastic is reinforced with metal about the

SABER, OFFICER’S, M1907—SCABBARD, SABER, OFFICER’S, M1907 —

he saber and its scabbard are maintained as standard items

of officer’s equipment but their use and issue have been dis-
continued for the period of the war. The saber is procured and
stored by the Ordnance Department but is issued by the
Quartermaster Corps.

The M1907 saber is furnished in three blade-lengths, 30, 32,
and 34 inches; the overall lengths being 3514, 3714 and 3914
inches. The grip is of hard rubber and is 514 inches long. The
weight of the saber with 30 inch blade is 1.3 pounds.

The Scabbard, M 1907, is issued in three lengths corresponding
to those of the saber. It is of metal construction throughout and
weighs 12 ounces in 30-inch length.

UNCLASSIFIED
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TRENCH KNIFE, M3, AND SCABBARD, M8

tip of the blade to protect the wearer from injury in event of a
fall or other accident. The scabbard weighs approximately 4
ounces and is 14 inches long overall.

STAND-

-~

ml R

SABER, OFFICER'S, M1907

SCABBARD, SABER, OFFICER'S, M1907
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HOLSTERS, PISTOL, CAL. .45, M1916, M7 —STANDARD

HOLSTER, PISTOL, CAL. .45, M1916—
This item is the standard belt holster for
the caliber .45 pistol, M1911A1. It 1s
made of heavy grain leather and fitted
with metal hooks for mounting on stand-
ard web belts. Slots in the leather below
the metal hook permit the insertion of a
belt not fitted with eyelets.

The holster is closed by a flap which
buttons over a bronze stud. An eyelet in
the bottom permits the insertion of a
thong for tying the lower end of the hol-
ster to the leg.

HOLSTER, PISTOL, CAL. .45, M7—
Under many conditions a pistol can be
carried more advantageously in a holster
slung from the shoulder than in the more
conventional belt holster. Mounted men,
drivers and crews of motor-driven vehi-
cles, airplane crew members who carry
the pistol as a defense weapon in the
event of a forced landing, infantrymen
who are called upon to ford streams,
paratroops and ranger units —all these
find a shoulder holster superior to one
worn on the belt.

The present shoulder holster, M7,
embodies certain modifications and im-

HOLSTER, PISTOL, CAL. .45, M1916

provements upon the M3 holster. The
shoulder strap fastens with a ring and
snap and may be removed more quickly
than the buckle fastening used on the M3
holster. Supplementary adjustments in
the strap are made by a thong hitch
instead of a buckle, a method which

SHOULDER HOLSTER, CAL, .45, M7

insures a smooth surface between the
wearer and the back of a chair or seat.
If desired, the shoulder straps may be
removed and -the holster worn upon a
waist belt.

The M7 holster was standardized by
0.C.M. 21938, 28 Oct. 1943.

AMMUNITION BOXES—CAL. .30, M1, AND cAL. .50, M2 —STANDARD

hese sheet-steel containers have completely replaced the

wooden boxes formerly used for small arms ammunition.
They are fire-resistant, virtually moisture-proof, and since no
wood is used in their construction will never be attacked by
termites—a constant menace to wooden boxes in storage. Low
manufacturing cost permits their being classified as expendable
items yet if transportation to supply centers is available they
may be refilled over and over again.

The hinged lids seal tightly but may be completely removed
if necessary; hasps permit either box to be hung on the brackets
of .30 caliber and .50 caliber machine gun mounts; the carrying
handles fold into recesses flush with the lids and the boxes may
be packed solidly one on top of another. .

Tllustrated herewith is Box, Ammunition, Cal. .30, M1. It
weighs empty 3.5 lb.—one-half the weight of a wooden con-
tainer of the same size—and is 107 ins. long, 334 ins. wide,
and 7% ins. high. It will contain one M1917 ammunition belt
loaded with 250 rounds of cal. .30 ammunition.

The caliber .50 box, M2, is similar in shape but of heavier
construction. It weighs 4.4 lb. empty, is 1214 ins. long, 614 ins.
wide, and 714 ins. high. Its capacity is one 110-round fabric
belt, M7, or 105 rounds of linked cal. .50 ammunition.

l”)NCLASSlF\ED
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AMMUNITION BOX, CAL. .30, M1



HAND cARTS M3A4, M4AIL,

HAND CART, M3A4, WITHOUT FITTINGS

1l three of these carts are huilt upon
the same basic design with superstruc-
ture varied to suit different purposes.
Cart, M3A4, has a plain crate-type body.
Cart, M4A1,hasthreeclamp-type brackets
to receive the legs of a tripod mount. Cart,
M4Al, is adapted for transportation of a
Browning Machine Gun, cal. .30, M1917,
on Mount, Tripod, M1917A1, the mount
being fastened to the cart by means of
the brackets, Straps are provided to hold
ammunition chests in place.
Cart, M5A1, has brackets 1o secure the

Browning machiue gun, cal. .50, M2, HB,
flexible, and the machine gun tripod
mount, cal. .50, M3, during transit. The
brackets are equipped with quick-release
clamps to facilitate speedy unloading of
the hand carts. With the exception of the
tires, all parts of these carts are of alumi-
num alloy, instead of the steel formerly
used in the construction of these vehicles.
Tires are of the pneumatic type, 4.00 x 12,
2 ply, high-speed balloon, and are operated
at 24 pounds pressure. The overall length
of cart and handle is 69.5 inches; width

HAND CART, M4A1, WITH BRACKETS FOR RECEIVING MOUNT

HAND CART, M4A1, WITH CAL. .30
MACHINE GUN ON MOUNT

overall, 39.1 inches; height, 19.8 inches;
wheel tread, center to center, 32.5 inches;
road clearance, 12 inches.

Cart, M3A4, stripped, weighs 74 pounds.
The canvas cover of the cart weighs 6
pounds. With brackets for receiving the
machine gun mount, Cart, M4A 1, weighs
87.5 pounds. The cal. .30, M1917A1,
mount, weighs 30 pounds, and the
machine gun, cal. .30, M 1917,32.5pounds.
The gun cradle and pintle weigh 21
pounds.

The remainder of the load comprises
five amipunition chests, a water chest,
and a spare parts chest. Weight of cover
for this assembly is 7.5 pounds.

These carts can be drawn by hand-
power and, in addition, are equipped with
a lunette for limbering to a motorized or
animal-drawn vehicle. When pulled by
manpower, a drawbar is secured to the
lunette with the hand cart drawbar re-
taining pin. When not in use, the drawbar
is carried on the drawbar bracket which
is riveted to the front of the body. Pro-
vision is made for attaching two ropes on
the cart body when additional manpower
is required to pull the load. The pneu-
matic tires enable the device to be towed
at high speeds behind trucks or other
motor vehicles. The carts are so designed
that two loaded carts can be transported
on trucks, pluced between the seats pro-
vided for personnel.
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TARGETS AND TARGET MATERIALS

FRONT OPERATING STavE

BEAM

CONNECTING PIECE

T | | I
REAR OPERATING STAVE

.

s

REAR STAKE
WITH SCREW EYE v

he targets and target materials de-

scribed in this article are used in vari-
ous marksmanship courses to study
technique of fire, bayonet training, and
tactical training, including field firing
exercises and gunnery practices.

| TARGET M1913

Target “I,” M1913, is used in rifle and
machine-gun training in the technique of
fire. Tt consists, complete, of & beam in
which are inserted eight individual tar-
gets, front and rear operating staves,
three stakes and an operating cord. The
targets may be the E, kneeling, M1917,
complete, or the F, prone, M1917, com-
plete, or a combination of the E and
I* targets.

The target group is set up on the train-
ing ground in a shallow trench about 5
feet wide and running the length of the
beam. At right angles to the beam, op-
posite its center in front and rear, a trans-
verse trench 1s provided of sufficient
depth for the front and rear operating
staves when in a horizontal position.

In the forward part of the main trench,
directly in front of the beam and approxi-
mately 1514 feet apart, two stakes are
driven into the ground. A third stake,
with screw eye, is driven in the ground
about 7 feet to the rear of the center of
the beam, as shown in the accompanying
drawing.

The front and rear operating staves are
assembled in T-form, fastened with screws
and screwed Into sockets in the center of
the beam.

By means of a rope, the beam is rotated
to cause the targets to lie flat on the

UNCLASSIFIED
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I TARGET, M1913—COMPLETE

ground or to stand in erect position, thus
appearing and disappearing at the will of
the operator.

One end of the rope is fastened in a
hole in the rear operating stave and passed
through a hole in the front operating stave
and on into the operating pit. The other
end of the rope is passed over the beam,
through the screw eye in the stake at the
rear of the beam, then through the hole
in the rear operating stave, where it is
tied.

The pit in which the operator is shel-
tered is a sufficient distance in front of
the beam to clear the front operating
stave and sufliciently deep to provide
protection for the operator.

When it is desired to operate two or
more beams simultaneously, they are
fastened together with a connecting piece
and bolts. The beam connceting picce 1s
inserted and bolted 1n slots provided at
each end of the beam. Beams lie in the
trench so they cannot be struck by bullets.

The staves of the E, kneeling, and F,
prone, targets are inscrted in slots in the
target beam, each stave being secured
with a nail.

BOBBING TARGET MI1913

Bobbing Target, M1913, is used for
dismounted pistol marksmanship. Com-
plete with accessories, it consists of a
pivot stake, a crosspiece, two limit stakes,
175 feet of 14 inch sash cord, a target rod,
a target stave 37 iuches long, and a paste-
board target, E, kneeling, M1917. These
components are issued knocked down,
and are assembled on the range. The
height of this target is 5 feet, 5 inches;
width, 19.5 inches; weight, 17.2 pounds.

In setting up the target, the pivot stake
is driven into the ground at the point
where the larget is to stand. The cross-
piece is placed on the target rod, just
above ground line, and fastened with two
nails, one on each side.
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TS STAKE TO LIMIT MOVEMENT
OF TARGET

BOBBING TARGET, M1913

The two limit stakes arc then driven
into the ground far enough to the rear of
the target to permit movement of the
target in an arc of 90°. The sash cord, or
operating line, is attached lo the cross-
piece and carried either under or over
ground to the position of the operator
behind the firing point.

A pasteboard target—E, kneeling,
M1917—is then fastened to the target
stave with double-pointed tacks and the
target stave is nailed to the target rod.

When replacements of target are nec-
essary, silhouette target, L, kneeling, is
pasted on the original pasteboard target.
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TARGETS AND TARGET MATERIALS (Continved)

PAPER AND PASTEBOARD TARGETS

In addition to the targets having spe-
cial structural features, as illustrated in
this section of the Small Arms Volume, a
number of paper and pasteboard targets
are described below.

RIFLE TARGET A—Required for: (1)
preparatory exercises in rifle marksman-
ship; (2) slow-fire practice, rifle marks-
manship at 200-300 yards: (3) 37 mm
tank gun subcaliber target practice at
200-300 yards; (4) 2.24 inch (6 pounder)
tank gun subcaliber target practice at
500-600 yards.

fe——————— 48, Vo ——————"

RIFLE TARGET A

RIFLE TARGET A

Printed in black on buff manila target
paper; measures 6 feet high by 4 feet wide.
Packed 50 in a roll, each roll wrapped
completely and securely in paper and
labeled to indicate contents of roll.

RIFLE TARGET A, 1,000 INCH—Re-
quired for firing courses A, B, C, D, with
the cal. .30, M1903, and cal. .30, M1,
rifles on the 1,000 inch range. Printed in
black on buff manila target paper; 12
inches high by 814 inches wide. Packed
1,000 in a package, each package wrapped
completely and sccurely in paper with
label, suitably describing contents, pasted
on outside of package.
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TARGET RIFLE A, 1000 INCH RANGE

RIFLE TARGET A, 1,000 INCH

RIFLE TARGET B—DMcasures 6 feet by
6 feet: printed in black on buff manila
target paper. Packed 50 in a roll, each
roll wrapped completely and securely in
paper and labeled to indicate contents.
Required for: (1) preparatory excreises in
rifle marksmanship; (2) 500 yard slow-
fire rifle marksmanship; (3) known-
distance instruction; (4) 300-600 yard
machine rifle marksmanship; (5) 2.24
inch (6 pounder) tank subcaliber target
practice at 500-600 yards: (6) sighting
target for 2.24 inch (6 pounder) tank gun
marksmanship.

]————- 72,3 e o
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RIFLE TARGET B

UNCLASSIFIED
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RIFLE TARGET C—Required for 800-
1,000 yard slow-fire practice, rifle marks-
manship and fixed machine-gun aerial
ground target. Size 6 feet high by 10 fect
wide. Printed in black on buff manila
target paper: packed 25 in a roll, cach roll
completely and securely wrapped in
paper, with label pasted on outside of roll
suitably deseribing contents.

—— 120202

RIFLE TARGET C

RIFLE TARGET D—Required for: (1)
rapid-fire instruction and record practice,
rifle marksmanship, with cal. .30, M 1903
and MI, rifles at 200-300 yards; (2) all
known-distance range firing, automatic
rifle marksmanship; (3) rapid-fire instruc-
tion and record practice with automatic
rifle at 200-300-500 yards; (4) 200-300-
600 yard rapid-firc automatic marksman-
ship; (5) recording target in exercises in
technique of fire; (6) as sereen with target
H in rifle combat practice. Made of buff
target paper, printed in black; packed 50
in a roll, each roll wrapped completely
and securely in paper and labeled to in-
dicate contents.

73%
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TARGETS AND TARGET MATERIALS (Continved)

RIFLE TARGET D, 1,000 INCH—Re-
quired for firing courses A, B, € and D
on the 1,000 inch range with cal. .30,
M 1903 and M1, rifles. Printed in black on
buff manila target paper 12 inches square.
Packed 1,000 in a package, cach package
wrapped completely and securely in paper
with label pasted on outside indicating
contents.

2.+ %
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TARGET, FLE |0 1500 INCH RANGE_ \

RIFLE TARGET D, 1,000 INCH

RIFLE TARGET SB-A—For 50-100-200
yard ranges. Printed in black on buff
manila paper, packed 500 in a package,
each package wrapped completely and
securely in paper and labeled to indicate
contents.

RIFLE TARGET SB-A, 50 YARDS, is [3
inches square and is required for instruc-
tion and record practice with cal. .22 rifle
on the 50 yard range.

- g3 — =
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RIFLE TARGET SB-A, 50 YARDS

RIFLE TARGET SB-A, 100 YARDS, is 13
inches high by 1813 inches wide and s
required for instruction and record prac-
tice, slow fire, with cal. .22 rifle on the
100 yard range.

- B . 8

inches wide. Packed 1,000 in a package,
cach package wrapped completely and
scceurely in paper and suitably labeled to
mdicate contents.
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RIFLE TARGET SB-A, 100 YARDS

RIFLE TARGET SB-A-2—Required for
instruction praclice, slow fire, with cal.
.22 rifle on the 50 foot range and in com-
petitions between  teams of  different
organizations. Printed in black on buff
manila target paper. Measures 8 inches
high by 614 inches wide. Packed 1,000 in
a package, cach package wrapped com-
pletely and securely in paper and labelec
to indicate contents.
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RIFLE TARGET SB-A-2

RIFLE TARGET SB-A-3—Rcquired for
mstruction and record practice, slow fire,
with the eal. .22 on the 50 foot range and
in compeltitions between leams of differ-
ent organizations. Printed in black on
buff target paper; 8 inches high, 614

CLASSIFIED
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RIFLE TARGET SB-A-3

RIFLE TARGET SB-B-5—Required for
instruction and record practice, slow fire,
with cal. .22 rifie on the 50 foot range and
in competitions between teams of differ-
ent organizations. Size 8 inches high by
614 inches wide. Printed in black on buff
manila target paper. Packed 1,000 in a
package, cach package wrapped com-
pletely and securcly in paper, with label
on outside of package deseribing contents.

6% -
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RIFLE TARGET SB-B-5
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TARGETS AND TARGET MATERIALS (Continved)

RIFLE TARGET SB-D—Madc in two
sizes for 50 yard and 100 yard ranges re-
spectively. Printed iu black on buff manila
paper; packed 500 in a package. Each
package is wrapped completely and se-
curely in paper, with label suitably
describing contents of package.

RIFLE TARGET SB-D, 50 YARDS—Re-
quired for instruction practice, rapid fire,
with cal. .22 rifle on the 50 yard range.
Size: 13 inches square.

13 4
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TARGET, RIFLE , SB-0, 50-YARD

RIFLE TARGET $B-D, 50 YARDS

RIFLE TARGET $B-D, 100 YARDS—Re-
quired for instruction and record practice
on the 100 yard range. Size: approxi-
mately 15%% inches square.

- - : 15.64 .08 e m
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RIFLE TARGET S$B-D-2—Printed in
black on buff manila target paper. Size:
8 inches high by 614 inches wide. Re-
quired for instruction practice, rapid fire,
with cal. .22 riffe on the 50 foot range.
Packed 1,000 in a package, each package
wrapped completely and securely in
paper, with label on outside of package
describing contents.

37!

SBp-D-2
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RIFLE TARGET SB-D-2

RIFLE TARGET SB-D-3—For instruc-
tion and record practice, rapid fire, with
cal. .22 rifle on the 50 foot range. Mecas-
ures 8 inches high by 614 inches wide.
Printed in black on buff manila target
paper. Packed 1,000 in a package, each
package wrapped completely and securely
in paper, with label pasted on outside of
package describing contents.

| oV
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U. S. RIFLE TARGET, M1, 1,000 INCH
—Required for all types of firing with the
Browning automatic rifle, MI1918A2,
cal. .30, on the 1,000 inch range. Printed
in black on buff manila target paper;
measures 3 feet high by 5 feet wide.
Packed 50 in a roll, cach roll wrapped
completely and securely in paper with
label pasted on outside, describing con-
tents of package.

3802
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U, S. RIFLE TARGET M1J, 1,000 INCH

AUTOMATIC RIFLE TARGET, 1,000
INCH, measures 3 feet high by 5 feet wide.
Printed on buff manila paper with black.
Used for all types of firing with the
Browning automatic rifle, cal. .30,
M1918A1, on the 1,000 inch range.
Packed 50 in a roll, each roll wrapped
completely and securely in paper; pack-
age labeled to indicate contents.

MACHINE GUN TARGET A—Oneof a
group of six different designs. The first,
designated as A, is for preliminary in-
struction and record practice with the
cal. .30 light machine gun on the 1,000
inch ground course. It is printed in black
on buff manila target paper; it measures
3 feet high by 5 feet wide. Packed in rolls
of 50, cach roll wrapped completely in
paper and labeled on the outside to in-
dicate contents.
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RIFLE TARGET SB-D, 100 YARDS

UNCLASSIFIED
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RIFLE TARGET SB-D-3
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LIGHT MACHINE GUN TARGET A, 1000 INCH
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TARGETS AND TARGET MATERIALS (Continved)

RIFLE TARGET, GALLERY (OFFICIAL)
—Made in two sizes for 50 foot and 75
foot firing distances. The 50 foot target
measures 1034 inches high by 8 inches
wide; the 75 foot target, 12 inches high
by 1014 inches wide. These targets are
required for National Guard organiza-
tions, schools and eolleges. Both are
printed in black on buff manila target
paper; packed 500 in a package, each
package wrapped completely and se-
curely in paper: package suitably labeled
to indicate contents.

2%,

RIFLE TARGET, GALLERY (OFFICIAL)

GROUND TARGET, FIXED GUN AE-
RIAL—Required for fixed-gun aerial gun-
nery practice on ground targets. Consists
of a rifle paper target, C, mounted on a 6
by 10 foot target frame. Wooden supports
hold the target in an inclined position at
an angle of 60° from horizontal.

M (ARMORED CAR)—Required for in-
struction practice with the cal. .30 light
machine gun on the 1,000 inch range, car
course. Same size as A, made of the same
stock and packed in the same manner.
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LIGHT MACHINE GUN TARGET M (ARMORED CAR)

UNCLASSIFIED
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M, M1913, COMPLETE - Required for
mounted pistol marksmanship and for
armored car machine-gun target practice
at 300 to 500 yards. Represents a figure
about the height of a soldier standing.

For the upper portion of the target a
pasteboard target, E, kneeling, is used;
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TARGET M, M1913, COMPLETE

for the lower portion, a pasteboard target,
trapezoidal. These two sections are fast-
ened to an 84 inch target stave with
double-pointed tacks. The two targets are
positioned on the stave with the olive
drab side to the front.

OVERHEAD COLLECTIVE — U sed for
squad mounted pistol practice. Con-
structed as follows: cight pasteboard tar-
gets, B, kneeling, are suspended from a
flexible wire rope stretched belween poles
sunk in the ground 90 feet apart and
about 20 feet high, the targets being
spaced 414 feet between centers and
swung so their lower edges are about 10
feet from the ground.

One end of the wire rope is fastened to
a stake in the ground, the other end is led
down to a cleat. This is to permit quick
loosening of the wire to lower the targets
to the ground for marking or for pasting
on proper sithouetles. Only the wire cable
and the pasteboard target, E, kneeling,
are issued; other materials being procur-
able locally.

M, TANK, COMPLETE—R cquired for
machine-gun target practice fired from
combat, armored and scout cars on field

ranges and tank machine- -gun target prac-

tice on 500 yard ranges. The complete
target consists of a 6 by 6 foot target
frame covered with a reversed rifle paper

B. On this are pasted three paper

tarcet
target,
silhouette targets, K, kneeling, and three
paper silhouette targets, trapezoidal,
placed in line to represent standing

figures.

I - [
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TANK TARGET M, COMPLETE

1,000 INCH—Required for instruction
and prehiminary practice with the cal. .22
and cal. .30 machine guns, and record
practice with the cal. .30 machine gun, on
the 1,000 inch range. Printed in black on
buff manila target paper, 3 feet high by
5 feet wide; packed 50 in a roll, each roll
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MACHINE GUN TARGET, 1,000 iINCH



TARGETS AND TARGET MATERIALS (Continved)

wrapped completely and securely in
paper, with a label fastened on the out-
side of the roll, suitably describing the
contents.

SB, 500 INCH—Required for use with
the cal. .22 machine gun on the 500 inch
range. The target is 18 inches high by 30
inches wide; otherwise identical with the
1,000 inch target.

PISTOL TARGET L—A 6 foot square
target of buff manila targel paper printed
in black. Required for the following: (1)
line of targets with firing point at 15 to
25 yards, for position exercises, dis-
mounted pistol marksmanship; (2) line of
targets with firing point at 25 yards, for
trigger squeeze exercises, dismounted
pistol marksmanship; (3) line of targets
for slow and rapid fire cxercises, dis-
mounted pistol marksmanship. Packed 50
in a roll, each roll wrapped completely
and securely in paper, with label describ-
ing contents of roll.

722%  — e

TARGET, PISTOL L
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PISTOL TARGET, L

STANDARD AMERICAN — Used in
pistol target practice for competitions
only. Provided in two types, 25 yard and
50 yard. Both types are printed in black
on buff manila target paper, 28 inches
square.

On the 25 yard target, the 9 and 10
rings are black; on the 50 yard target the
8, 9 and 10 rings are black. This is the
only difference between the two. Packed

UNCLASSIFIED

100 to a roll, each roll wrapped completely
and sccurely in paper, the roll being
labeled with description of contents.

28. SQUARE

PISTOL TARGET, 50 YARDS (STANDARD AMERICAN)

TANK TARGET, 1,000 INCH—Required
for range practice on the 1,000 inch range
with the cal. .30 and cal. .50 machinc
guns mounted in tanks (stationary).
Printed in black on buff manila target
paper; measures 3 feet high by 5 feet wide.
Packed 50 in a roll, each roll wrapped
completely and securely in paper and
labeled to indicate contents.
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TANK TARGET, 1,000 INCH

TRAPEZOIDAL TARGET—Made of
pasteboard, % inch thick, one surface
being olive drab in color. Required as a
component of target M, M1913, com-
plete, in which it is used in combination
with pasteboard target E, kneeling, to
represent a standing figure of which the
trapezoid target forms the legs. Packed
50 in a package, each package wrapped
in waterproof lining paper and securely
bound with cord.

SILHOUETTE TARGETS—For pasting
over appropriate pasteboard targets that
have become badly perforated with bullet

holes. They are made of manila target
paper, olive drab on both sides and sup-
plied in three shapes; one used to repair
pasteboard target E, kneeling, packed
1,250 in a box; another to repair target I,
prone, packed 2,500 in a box; a third to
repair pasteboard target, trapezoidal,
packed 1,250 in a box.

STATIONARY TARGETS, AA—Uscd
in manipulation cxercises with anti-air-
craft machine guns on the 1,000 inch
range. Represent the path followed by an
airplane in parallel, climbing or diving
and maneuvering flight; 3 feet high by 5
feet wide; printed in black on buff manila
target paper. Packed 50 in a roll, each roll
wrapped completely and sccurely in
paper, labeled suitably to indicate con-
tents. Made in three types: target, sta-
tionary, AA, “A”’; target, stationary, AA,
“B”; and target, stationary, AA, “C.”
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STATIONARY TARGET, AA, A
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STATIONARY TARGET, AA, C
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TARGETS AND TARGET MATERIALS (Continved)

TARGET, LANDSCAPE

This type of target is for use on 1,000
inch rifle practice ranges. It consists of a
set of five landscape scenes. Fach scene
covers two sheets of machine-finished
poster paper, an entire landscape requir-
ing ten sheets. The picture is of sufficient
size so that all or nearly all its salient
features arc recognizable at a distance of
1,000 inches.

The paper sheets are mounted on
frames covered with target cloth tacked
to the edges of the frames. These frames
are made of dressed lumber 1 by 2 inches,
with knee braces at the four corners. Each
frame measures 24 by 60 inches and may
be painted or unpainted.

The individual frames are set in a verti-
cal frame consisting of six 4 by 4 inch
posts of proper height placed upright in
the ground spaced 5 feet from center to
center, with horizontal pieces of 2 by 4
inch lumber to support the panels which
are held in place by cleats and dowels to
permit easy rcmoval.

Series A landscape target is printed
in black and its ten sheets are designated
A-1 to A-10. Assembled, the complete
set forms a panoramic picture of a New
England landscape.

On these and other targets using a cloth
foundation for paper targets, the cloth
uscd is cotlon and comes in two widths
40 inches and 70 inches.

COMBINATION SLIDING TARGET

With this target, the standard rifle
marksmanship installation consists of one
or more 6 by 6 foot or 6 by 10 foot com-
bination sliding targets projecting from
the trench. All components are identical
excepting the differences in size of the
two target frames used in these
installations.

The height is approximately 16 fect.
Weight of the complete target is approxi-
mately 500 pounds. The target frames are
covered with 14 ounces of unbleached

cotton sheeting.
UNCLASSIFIED
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LANDSCAPE TARGET, SERIES A

The difference in designation is de-
termined by the range on which a target
is to be used.

The target assemblies are shown in the
two drawings herewith. The 6 by 6 foot
combination sliding target is intended for
erection on ranges of 200 to 600 yards.
These targets are spaced 12 feet apart,
center to center, giving a clearance of 6
feet between target frames.

The 6 by 10 foot combination sliding
targets are for ranges of 200-600 yards.
These are spaced 15 feet, center to center,
giving a clearance of 5 feet between target
frames. These clearances permit definite
target designation in firing.

TARGET WiTH 6X0 FT. FRAME

TERGET WiIH 6X6 FT FRAME

COMBINATION S5LIDING TARGET

INSTALLATION - In erecting the com-
bination siiding target, after the trench is
prepared and a foundation thus provided
for the main sill and cross sill, a fastening
block and a fastening plate are attached
to the main sill with a 14 by 6 inch lag
screw inserted through a 1% inch hole
drilled through the sill.

The fastening block is nailed to the
main sill with six 10-penny nails. Two
shide rod plates are attached to the main
sill by 34 by 414 inch square head bolts,
washers and square nuts so that the
plates are on the same side of the main
sill as the fastening plate.

The main sill is placed in position so
that when facing the rear of the trench,
the fastening plate is to the right of the
center of the main sill,

IR 1 MARCH 1944

The two slide-rod plates are attached
to the upper face of the top beam with
four 3§ by 4L4 inch square head bolts.
The four frame guides are attached with
eight flat-head wood screws so they are
cquidistant from each end of the top beam
and 5 feet, 1034 inches apart, center to
center.

The pulley plates and pulley bracket
assemblies are attached to the timber
frame support posts, with a 3§ by 5 inch
square head bolt in cach upper 1% inch
hole in each post.

The short eycbolts of the stay rod as-
semblies are inserted through the lower
holes in the pulley plates and pulley
bracketl assemblies, and secured to the
timber frame support posts each with a
34 inch hexagon nut and plain washer.

The two cross sills are attached to the
timber frame support posts with long
eyebolts on the stay rod assemblies, 34
inch hexagon nut and plain washers.

The timber framec support braecces are
attached to the timber {rame support
posts with 3% by 7 inch square-head bolts,
plain washers and square nuts.

The Lop beam is fitted to the timber
frame support posts and the posts are
set in mortises in the main sill.

After this set-up, all nuts and bolts are
tightened until the timber frame support
assembly is rigid, level and plumb, braced
and secured to the foundation.

Two pieces of 24 inch linen sash cord,
each 1214 feet long, are threaded through
the pulley bracket assemblies.

RANGE—The 6 by 6 foot target frame
is for ranges of 200 to 600 yards, inclusive.
Six frames are required for each target
position: two for rifte paper target, A;
two for rifle paper target, B; two for rifle
paper target, D.

The 6 by 10 foot frame is for ranges
of 600 and 1,000 yards. Two are required
with each installation for mounting rifle
paper target, C.
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TARGETS AND TARGET MATERIALS (Continued)

TARGET, ROLLING MACHINE-GUN

This target is installed on the 1,000
inch machine-gun range and used for
machine-gun practice. It may also be used
for 1,000 inch range automatic and ma-
chine rifle practice. It consists of one
truck, one car, one target beam, four tar-
get frames. The total weight 1s 756
pounds; height approximately 5 feet;
length of beam 20 fect; width of track
414 feet; length of section of track 75
feet.

Target, less beam and target frames,
can be used as the foundation for the
horizontal moving target in machine-gun
combat practice and for the track type
anti-tank target on the 1,000 inch range.

Principal parts are a rolling target as-
sembly, 75 feet of track (assembly), one
target beam assembly, two U-bolt assem-
blies, one wooden tackle block, 200 feet
of ¥4 inch diameter manila rope and four
machine-gun target frames (two right as-
semblies and two left assemblies). The
permanent equipment, which does not
include target frames and paper targets,
is issued knocked down and assembled at
the range.

ROLLING MACHINE-GUN TARGET

INSTALLATION—In installing the
machine-gun rolling target, the track is
laid on the range, on level ground, with
one end abutting against the bullet stop
and the other end extending toward the
firing point. The car is then placed upon
the track, with the wooden tackle block
attached to the cross rail of the track
nearest the bullet stop.

The rope is run through the tackle
block, one end being attached to the front
end of the car, the other end to the rear
cend of the car, the double rope being
pulled out to the firing point.

The target beam is placed on the car
and run down as near to the bullet stop
as possible.

With the car in this position, a stake is
driven in the ground 1,000 inches from
the target beam toward the firing point.
This stake marks the position of the gun
pintle of a machine gun in firing.

A firing point is constructed around the
stake, the ground being raised about 1
foot above the level of the track and the
mound made large enough for the gun
and its crew.

The four machine-gun paper targets are
pasted on the machine-gun targel frames
and the target frame assemblies are in-
stalled on the rolling target by inserting
staves in openings in the target beam.

This target, less beam and target frames,
can be used as the foundation for the
horizontal moving target in machine-gun
combal practice and for the track type
anti-tank target on the 1,000 inch range.

KNEELING AND PRONE TARGETS

KNEELING TARGET E—This is a paste-
board target representing a figure about
the height of a soldier in the kneeling
position. Tt is fastened with double-
pointed tacks to a target stave 4514
inches long. The pasteboard target is at-
tached to the stave with the olive drab
side to the front.

KNEELING TARGET E, M1917, is made
of 1% inch thick pasteboard, one surface
olive drab in eolor. It also represents a
figure about the height of a soldier in the
kneeling position.

Both these targets are packed 50 to a
package, cach package wrapped in water-
proof lining paper and securely bound
with cord.

PRONE TARGET F—Made of 1% inch
pasteboard, one surface olive drab in
color. It represents a figure about the
height of a soldier in prone position. The
targets are packed 50 to a package, each
package wrapped in waterproof lining
paper and securely bound with cord.

TARGET F, M1917, also represents a
figure aboul the height of a soldier in the
prone position. It is constructed by fast-
cning pasteboard target ¥, prone, to a 24
inch target stave with double-pointed
tacks. It is assembled with the olive drab
side to the front.

BALLOON TARGET MI

This balloon is required for anti-air-
craft mstruction practice.

It 1s made of rubber of high strength
and elasticity and is inflated with hy-
drogen. When inflated it assumes spher-
ical shape and is approximately 30 or 42
inches in diameter.

TARGET SPOTTERS

T'argel spotters, to indicate the location
of shot holes in paper targets, consist of
cardboard disks of different diameters
and wooden spindles, the disks and spin-
dles being issued separately.

In the center of each disk is a ¥ inch
hole into which is inserted the wooden
spindle measuring 314 inches long and
not over 33 inch in diameter. The disk is
white on the obverse side; black on the
reverse side. The different uses of the
three sizes are as follows:

3 INCH SPOTTER—This size is used for
spotting shol holes on rifle paper targets,
A and D.

In slow fire each shot is spotted as it
hits and only one target spotter per target
position is required when using paper
targets.

Iu spolling rapid fire, 16 shots at a
time are spotted with the M1 rifle and 10
shots with the M1903 rifle. Henee, for
rapid fire 16 spotters should be available
when firing with M1 rifle; 10 spotters
when firing with M1903 rifle.

5 INCH SPOTTER —Tor use in spotting
shot holes in rifle paper target, B. Used
only in slow fire, where each shot is
spotted as it hits, only one target spotter
per target position is required.

10 INCH SPOTTER—Used for spotting
shot holes in rifle paper target, C. Only
one per target position is required as this
spotter is used only for slow fire.

TARGET STAVES

Target staves are made of 34 inch
wood; measure 33 inches wide and are
provided in three lengths: 24 inch, 4514
inch and 84 inch. One end of it is pointed.

The 24 inch length is for mounting the
pasteboard target, I, prone; the 4514
inch size for mounting the pasteboard
target, E, kneeling and is also a com-
ponent of the machine-gun target frame
asscmbly.

The 84 inch stave is 2 component of
Target, M1913, complete.

TARGET PASTERS

Pasters are supplied in three colors:
black, buff and olive drab. They are 1
inch square and are supplied in perforated
sheets of 100, not gummed.

Black and buff pasters are used for
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TARGETS AND TARGET MATERIALS (Continved)

covering shot holes in black and buff
areas of paper targets; also for indicating
aiming points and for covering shot holes
in machine-gun and automatic-rifle tar-
gets. These are supplied in envelopes each
containing 100 sheets—10,000 pasters.
The olive drab target pasters are used
for covering shot holes in olive drab areas
of paper targets. They are supplied in
envelopes each containing 2,000 pasters.
For use in applying pasters a board,
heavily coated with paste, is provided.
Oun 1t the pasters are laid, face up. The
pasters are easily slid off the paste-
covered board and applied to the target.

TARGET REPAIR CENTERS

For the repair of badly perforated paper
targets, repair centers are provided for
rifle targets A, B and D, and for pistol
target, L. These repair centers are quickly
applied to the damaged target with target
paste. The outer rings or spaces of these
repair centers arc in segments, to make it
easy to lay on the repair center to match
the rings in the appropriate paper target.

Repair centers are of buff manila target
paper. Each design is packed in rolls of
100, each roll wrapped completely and
securely in paper and labeled to indicate
the contents of the package.

T'here are four designs of repair centers:

A-C—This repair center is 2434 inches
high by 24 inches wide; the ring is shown

in segments. The bull’s-eye is identical
with the bull’s-eye on the rifle paper
target, A.

B-C—This repair center is 3614 inches
high by 36 inches wide; 4-ring shown in
segments. Bull’s-eye identical with the
bull’s-eye of rifle paper target, B.

D-C—This center is 36 inches high by
3619 inches wide. It includes all the 4
space. The upper corners contain seg-
ments of the 3 space. The bull’s-cye is
identical with the bull’s-eye of rifie paper
target, D.

L-C—For pistol paper target, L. In-
cludes the bull’s-eye and rings 9 to 5 with
segments of the 4 ring. Mcasures 2434
inches high by 24 inches wide.

RANGE FLAGS AND STREAMERS

To indicate that a small arms target
range 1s in use or to signal danger, stream-
ers and flags of three types are provided.

STREAMER—This is hoisted on the
mast at the announcement of firing and
lowered at the “cease firing” command.

Streamers are made of scarlet woolen
bunting, measure 5 fcet, 93 inches at the
halyard end, are 18 feet in fly length and
3 feet wide at the fly end, the lower cdge
tapering its full length.

M OFFICE CHIEF 8 OF ORDNANCE (Il Rime

The halyard end of a streamer is bound
with olive-drab webbing. A D-ring is
sewed at each end of this binding.

DANGER FLAG—The danger flag is
also made of scarlet woolen bunting. It
measures 24 inches wide and has 36 inches
fly. It is reinforced on one end with olive-
drab webbing, 1 inch wide, with a D-ring
sewed on cach end of the webbing,

For use in target pits where one danger
signal is required for each target position,
this flag may be fastened to the target
staff 11, a component of target, II. This
staff is also used for mounting ricochet
and range flags. It is made of wood, 1
inch by 114 inch by 9 feet, and is painted
olive drab. One end of this staff is slotted
to a depth of 40 inches and has equally
spaced transverse tapered holes.

Danger flags are used in target pits to
signal misses and are displayed at all
times when targets are not ready.

Additional danger flags are located on
the outer boundaries of the target range
as directed by the commanding officer.

RANGE FLAG--The primary use of
the range flag is on artillery ranges but
it is also used on small arms ranges. Tt is
made of white drill and measures 24
inches wide by 36 inches Hy length. Like
the danger flag it is reinforced at one end
with olive-drab webbing 1 inch wide, the
webbing being fitted with a 1 inch D-ring
sewed at each end.
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SHELL, HIGH-EXPLOSIVE INCENDIARY, 20 MM, MK. | —STANDARD

ROUND FOR GUNS M1, AN-M2, AND BRITISH HISPANO-SUIZA /A/

CARTRIDGE H.El, 20 mm, MK. |, WITH FUZE, PERCUSSION, D.A., No. 253, MK. Ill /A/

4» N /i8< Q;; & ’)Vﬁ‘ \‘3//‘%
N A A RN 2N
,c,“ﬁﬁﬁ“& »%0%/
/ Q\ //> <‘> ",\ /\‘} N/’) f‘\> A (\ /\ \ { //)\ \\
7.19 MAX.

@ Primer, Percussion, M36A1
@ Tetryl Charge or Comp. "*A"" (Alternate charge)

® Case, Cartridge, M21 A1

®) Fuze, Percussion, D.A., No. 253, Mk, lil /A/

© Incendiary Composition

SHELL, HIGH-EXPLOSIVE INCENDI-
ARY, 20 mm, Mk. I-STANDARD —This
shell for the 20 mm automatic guns, M1,
AN-M2, and British Hispano-Suiza /A/,
was adopted from the British early in
1941 and standardized in August of that
year. There have been few changes except
in the redesign of the cartridge case and
primer.

The fuzed projectile remains essentially
the same, as may be recognized from the
adopted British nomenclature, Fuze, Per-
cussion, D.A., No. 253, Mk. III /A/,
which signifies that the shell is used for
aircraft and has a delay action percussion
fuze. The shell is designed for fire from
aircraft guns against enemy aircraft, but
it may be used against ground targets.

Model of Gun..............................
Proj. Weight. . ...............................
Proj. Charge and Weight.... ...................
Fuze.......................... Percussion, D.A., No. 253, Mk. Ill /A/

*107.75 grains of tetryl, 66.5 grains of i diary P

The complete round weighs 0.566 pound
and consists of a cartridge case, M21A1,
weighing 0.205 pound, and measuring 4.34
inches in length; a percussion primer,
M36A1, weighing 0.003 pound, a pro-
pelling charge of Improved Military Rifle
Powder weighing 0.072 pound, and the
loaded and fuzed shell. The cartridge case
is erimped to the fuzed and loaded pro-
jectile. A substitute standard for the
cartridge case, M21A1, is the steel cart-
ridge case, M21A1B1.

The projectile is of the high-explosive
incendiary type. As fired, it weighs 0.286
pound and measures 3.23 inches in length
by -0.784 inch in diameter. The bursting
charge weighs 174.25 grains; 107.75 grains
are tetryl and the remaining 66.5 grains

CHARACTERISTICS

........... 174.95 gr.*

grains of Composition * A’ and 66.5 grains of incendiary composition.)

1The steel cartridge case, M21 A1B1, is substitute standard.
1M1, AN-M2 and British Hispano-Suiza /A/.

SIFIED
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Maximum Range. .....

are incendiary composition. The alternate
bursting charge consists of 100.3 grains
of composition A and 66.5 grains of
incendiary composition.

The propelling charge is an IMR powder
formula of single-perforation grains with
a web of 0.021 inch. :

The standard muzzle velocity with this
propelling charge is 2,800 feet per second.

A cover is fixed to the base of the shell
by a continuous resistance weld, and
serves as a seal to prevent gas or flash
from the propelling charge from entering
the shell and prematurely detonating the
bursting charge. This may happen as the
shell is not forged or cast, but is turned
from steel bar stock which may have
fissures in its center.

............... 20 mm  Propelling Charge and Weight...................IMR powder, 0.072 Ib.
------------------- Complete Round Weight. . ..................................0,566 Ib,
"""""""" 028615, Ny ole Velotity. . o ov oo oo 2,800 Ffs

5,100 yards

______________ M36A1 ChamberCapacity............coviviviieriieenin......2.22 cu. ins.
............. M21A1f Rated Max. Pressure pusiie. ... ..o ... . 48,000

ition, (Al loading: 100.3
QF ORDNANCE Hmmmissmmmaaammmimgm 1 MARCH 1944 50]



SHOT, ARMOR-PIERCING, 20 MM, M7 5—STANDARD
PROJECTILE, BALL (PRACTICE), 20 MM—STANDARD

ROUNDS FOR GUNS, M1, AN-M2, AND BRITISH HISPANO-SUIZA /A/

CARTRIDGE ARMOR-PIERCING, 20 mm, M75 E
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7.19 MAX. —

@ Primer, Percussion, M36A1

@ Case, Cartridge, M21 A1

@ Tracer Composition

© shot, A. P., MT5

CARTRIDGE, (PRACTICE) 20 mm

0%0%&%0%0%0%&%
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&%&%0%&%&%&%&%&%
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7

@ Primer, Percussion, M36A1

7.23 MAX.
Case, Cartridge, M21 A1

© Disk, Closing

@ Projectile, Ball

he armor-piercing, shot, M75, and ball
Tprojectile (practice) are standard am-
munition and are turned out of steel bar
stock instead of being forged or cast. The
propelling charges used with these cart-
ridges are made from IMR powder of
single-perforated grains with a 0.021 inch
web.

SHOT, ARMOR-PIERCING, 20 mm,
M75—STANDARD —The complete round
weighs 0.64 pound and measures 7.19
inches in length and consists of the M21A1

cartridge case, a 480 grain IMR powder
propelling charge, and the armor-piercing
shot, M75. The steel cartridge case,
M21A1B1, is substitute standard for the
brass cartridge case, M21A1.

The M36A1 percussion primer weighs
0.003 pound and the cartridge case into

which it is inserted weighs 0.205 pound. .

. The M75 shot has no fuze or bursting
charge, but contains a tracer composi-
tion which is ignited by the propelling
charge and burns for 4 seconds. The body

of this shot weighs 0.363 pound and is of
monobloc construction.

PROJECTILE, BALL (PRACTICE), 20
mm,—STANDARD—This ball projectile
has the same percussion primer, M36A1 ,
and the same cartridge case, M21Al, as
the A. P. Shot, M75. The steel cartridge
case, M21A1B1, is substitute standard .
Weight of the complete round is 0.556G
pound. The ball projectile weighs 0.276
pound and is propelled by 507 grains of
IMR powder. The projectile is hollow anc}
is sealed at the base by a closing disk.

CHARACTERISTICS
Shot, A.P., M75 Proj. Ball (Prac.) Shot, A.P., M75 Proj. Ball (Prac.)

Caliber....................... 20 mm 20 mm Maximum Range. . ......... ... 6,300 yards 5,300 yards
Model . ............ oot British Hispano- British Hispano- Chamber Capacity. ............ 2.22 cv. ins. 2.20 cu. ins.

Suviza [A/ Sviza /A/ Rated Max. Pressure, psi....... 48,000 48,000
PI’Oi. Weight .................. 0.363 Ib. 0.276 Ib, Armor Penetration at 20°
Primer.........cooiiiiiinn M36A1 M36A1 Homogeneous qu}e
Cartridge Case. . .............. M21AT* M21A1* 500 yards. .. ............ 0.7 ins. —
Propelling Charge and Weight. . .IMR powder, IMR powder, 1,000 yards. .. ............ 0.5 ins. —

480 grs. 507 grs. Face-Hard. Plate
Complete Round Weight. . ... 0.64 Ib. 0.556 Ib. 500 yards............... 0.65 ins. _—
Muzzle Velocity . .. ........... 2,550 f/s 2,850 f/s 1,000 yards............... 0.4 ins. —_—

’Tﬂ'u steel ccm—I:Ig- case, M21A1B1, Is substitute standard,

UNCLASSIFIED
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@ Primer, Percussion, M38A1

® Case, Cartridge, Mk. [l A2

@ Tracer Composition

© shot, A.P., M8O
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@ Primer, Percussion, M23 A3
@ Shell Practice,

9.75 MAX. -

® Case, Cartridge, Mk. Il A2
M55A1

@ Tracer Composition
® Fuze, Dummy, M50, M50B1, M50BS, or M50B3

he rapid strides in aircraft protection

B made it necessary to develop an air-
eraft

Ciaiv

with greater explosive and armor-piercing
qualities than smaller caliber weapons.

As aresult, the 37 mm automatic gun, MLt,
standardized fnr AH‘
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that would fire nr.’npntl]p\
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craft use.

The 37 mm automatic gun, M4, uses
the same high- exploswe (M54) and  prac-

s ¥ 8-3-4

tice (M55A1) projectiles as the 37 mm

UNCLASSIFIED
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antiaircraft gun, M1A2, but different
cartridge cases are necessary due to the
larger chamber of the M4 gun,

However, the over-all length of the
armor-piercing projectiles, M51 and M 74,

which are used in the M3A1, M5A1, and
Mﬁ l'nnl( an: ‘ Qn‘hfﬂh]( ouns, was

SIS
great to permit their use in the M4 gun
and the 37 mm armor-piercing shot, M&0,

was developed and standardized.

tna
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SHELL, H.E., 37 mm, M54—STANDARD

—This shell uses the point detonating
fuze, M56. The complete round weighs
1.99 pounds; as fired, the projectile weighs
1.34 pounds. The 0.16 pound charge of
M2 powder is a Hercules NG formula of
single perforated grains with 0.030 inch

weh and tha
Yoo iy AL

Mroc
1V

sroiectile the pre
}I UJCLL 1C LT plU

scribed muzzle velocity of 2,000 feet per
second.
lhe M54 features the shell- destroymg
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cer in addition to the puuu-ucwud.uug
(Continued on next page)



SHELL, HIGH-EXPLOSIVE, 37 MM, M54

SHOT, ARMOR-PIERCING, 37 Mm, M80

SHELL, PRACTICE, 37 mm, M55A1
(Continved)

fuze. The tracer, which has a burning
time of three seconds, sets off an igniting
relay charge of 1.68 grains of Grade A-5
Army Black Powder which ignites a relay
pellet to detonate the charge and destroy
the shell before ground impact.
Thebursting charge of tetryl weighs 0.10
pound, and the alternate Composition “A”
charge 0.105 pound. The tetryl loading
consists of a 200 grain tetryl pellet pressed
into the shell cavity under 9,000 to 10,000
p.s.i. pressure and the remainder of the
charge of two equal increments pressed
under approximately 9,000 p.s.i. pressure.
The Composition “A” bursting charge
is loaded in the same manner as the
tetryl charge, except that the relay pellet

Proj. Weight. . . .............. ... ... ...
Proj. Charge and Weight. .. ...................

Cartridge Case. .. .....coviviinniiiiiins
Propelling Charge and Weight. . .. .............
Complete Round Weight. ... ...................
Muzzle Velocity . . ...
Chamber Capacity. . ............oooiiiiiion,
Rated Max. Pressute, p.s.i.. . ...

Armor Penetration at 20°
Homogeneous Plate

Face-Hard. Plate

500 yards. . ... ..o
1000 yards. .. ..o

tComposition "A™ 0.105 Ib,
Or M38B2, substitute standard.
*1,985 Ib, with Comp, **A'* bursting charge.
**The M23A3 p ion primer is avthorized for
exhausted,

UNCLASSIFIED
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with the Composition “A” weighs 36
grains as against 23 grains for the pellet
used with the tetryl load.

SHOT, A.P., 37 mm, M80—STANDARD
—The weight of the complete round is
2.31 pounds; the weight of the A.P. shot
is 1.66 pounds. The propelling charge is
0.15 pound of M2 powder of a Hercules
NG formula with a single-perforated grain
and a 0.030 inch web. The shot is a mono-
bloc projectile with a tracer element of
three seconds burning time and has no
fuze or bursting charge.

SHELL, PRACTICE, 37 mm, M55A1—
STANDARD—This shell is the high-explo-
sive shell, M54, modified slightly for prac-

CHARACTERISTICS

Shell, H.E., M54 Shot, A.P,, M80

37 mm 37 mm
M4 M4

1.34 b, 1.66 1b.
Tetryl, 0.10 Ib.} —

P.D., M56 —_
M38AT11} M38A1tT
Mk. Il A2 Mk, Il A2

FNH powder, 0.16 Ib.

1.99 1b.* 2.31 Ib.
2,000 f/s 1,825 £/s
6.90 cu. ins. 8.34 cu. ins.
27,000 27,000
— 1.0 in.
—— 0.6 in.
—_— 0.8 in.
— 0.4 in.

bly to this round until preseat stocks are

FNH powder, 0.15 [b.

tice purposes. It contains a red tracer and
a dummy fuze, M50, M50B1, M50B2, or
M50B3. The M50 dummy fuze is made
from a plastic composition and the
M50B1, M50B2, and M50B3 fuzes are
made from low carbon steel machined to
give the same contour and weight as the
point-detonating fuze, M56, used with
the M54 projectile.

As used in the automatic gun, M4, the
complete round weighs 1.99 pounds, and
as fired the shell weighs 1.34 pounds. The
0.16 pound charge of M2 powder is Her-
cules NG formula of single-perforated
grains with a 0.030 inch web and gives the
prescribed muzzle velocity of 2,000 feet
per second.

Shell, Prac., M55A1

37 mm

M4

1.34 Ib.

Empty

Dummy, M50, M50B1, M50B2, or M50B3
M38A1*

Mk. Il A2

FNH powder, 0.16 Ib.
1.99 1b.

2,000 f/s

6.90 cu. ins.

27,000
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5181, M51B2—STANDARD

COMPLETE ROUND, SHOT, A.P.C., 37 mm, M51B1

2.19 MAX. ..
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@ Primer, Percussion, M38A1

@ Case, Cartridge, M16

© Tracer Composition

© shot, A.P.C., M51B1

COMPLETE ROUND, SHOT, A.P.C,, 37 mm, M51B2
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14.53 MAX. ———

@ Primer, Percussion, M38A1

Case, Cartridge, M16

@ Tracer Composition

® shot, AP.C., M51B2

uring World War I, slow-moving,

lightly armored vehicles were ex-
tremely vulnerable to guns of 37 mm and
75 mm calibers. With increased mobility,
speed, and armor protection of tanks and
combat vehicles, these weapons became
limited in use.

The mobile antitank guns were devel-
oped to meet the new conditions. The
standardization of the mobile 37 mm
antitank gun, M3Al, together with the
tank guns, M5A1 and M6, with their
higher muzzle velocities, compensated for
the added protection which the increased
mobility and thicker armor plate gave
tanks and combat vehicles.

SHOT, ARMOR-PIERCING CAP, 37mm,

Shot, A.P.C., M51B1

Shot, A.P.C., M51B2
Caliber.. . ..........c.ooiit. 37 mm
Model of Gun . ............... M3A1, M5A1,
and M6
Proj. Weight. . ................ 1.92 Ib,
Primer..........ovvviiaeiin. M38AT*
Cartridge Case. . .............. M16**
Propelling Charge and Weight. .. FNH powder,
0.53 |b***
Complete Round Weight. . . ... .. 3.48 Ib.}
Muzzle Velocity. .. ........... 2,900 f/stf

*Or M38B2 Substitute Standard.

**The steal cartridge case, M16B1, is substitute standard for use in
w40 £3 |b. of M2 powder, 0.57 lb, of M5 powder.

13.52 lb. with M5 powder.
112,855 f/s in M5A1 gun.

112,725 yds. in M5A1 gun,

M51B1 and M51B2—STANDARD—The
shots, A.P.C., M51B1 and M51B2, con-
sist of three components: body, cap, and
windshield. The windshield improves the
ballistics of the shell and the cap gives
better penetration against face-hardened
armor plate. The sole difference between
the two shots lies in the armor-piercing
cap. The cap on the M51B1 shot comes to
a point; the cap on the M51B2 shot has a
rounded point. The shot includes neither
fuze nor bursting charge, but contains a
tracer elementwith a burning time of three
seconds. The regular wind shield is a thin
steel ogive 360° crimped onto the cap;
an alternate is the aluminous windshield.

The complete round, weighing 3.48

CHARACTERISTICS

pounds, consists of the M16 brass car-
tridge case, or the MI16B1 substitute
standard steel case; the M38A1 primer;
either the M51B1 or the M51B2 A.P.C.
projectile; and a propelling charge of 0.53
pound of M2 powder or 0.57 pound of
M5 powder.

The M2 and M5 FNH powders are an
Hercules NG formula with 7-perforation
grains having a web of 0.04 inch. The
standard muzzle velocity with this charge
is 2900 feet per second in the M3A1 and
M6 guns. In the shorter M5A1 gun the
veloeity is 2855 feet per second.

(Note: Target practice shot, M51A2,
is listed in the Table of Characteristics
below.)

Shot, A.P.C., M51B1
Shot, T.P., M51A2 Shot, A.P.C., M51B2 Shot, T.P., M51A2
37 mm Maximum Range. ............. 12,850 yards} ——
M3A1, M5A1, Chamber Capacity. . ........... 19.35 cu. ins. 19.35 cu, ins.
and Mé Rated Max. Pressure, p.s.i.. ... .. 50,000 45,000
1.92 lb. Atmor Penetration at 20°
M38AT1 {1t Homogeneous Plate
M16** 500 yards............... 2.4 ins, —
FNH powder, 1,000yards. .. ............ 2.1 ins. —_—
0.47 Ib. Face-Hard. Plate
3.42 Ib. 500 yards............... 2.1 ins. —_—
2,600 f/s 1,000yards............... 1.8 ins. —_—

the M3A1, M5A1, and Mé guns,

+1tThe M23A3 oercussion primer is authorized for assembly in this round until present stocks are exhausted.

UNCLASSIFIED
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SHELL, HIGH-EXPLOSIVE, 37 MM, M63— STANDARD
CANISTER, 37 MM, M2—STANDARD

ROUNDS FOR ANTITANK GUN, M3A1; TANK GUNS, M5A1 AND Mé

COMPLETE ROUND SHELL, H.E., 37 mm, M63

219 MAX. —=

. t
i
§ et A

@ Primer, Percussion, M38 A1

|
BN
14.00 MAX . R
e, M16 © fuze, B.D., M58 © shell, H. E., M63
> |
< |
2 N
=z
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t

- 1455 MAX.
@ Case, Cartridge, M16

© Canister M2

HIGH-EXPLOSIVE, 37 mm, M63—
STANDARD—This shell has superseded
the Mk. IT high-explosive shell, now used
only as subcaliber ammunition. The
bursting charge is 0.085 pound of TN,
functioned by the base detonating fuze,
M58. Weights of the eartridge case, MI6,
and propelling charge of FIIN powder
are 0.93 pound and 0.49 pound, respect-
ively. The steel cartridge case, Mi16B1,
is substitute standard for usein the M3AT,
MS5AL and M6 guns.

The complete round uses the M38A1
percussion primer and a propelling charge
of MI powder with single perforation
grains and 0.027 inch web.

CAMISTER, 37 mm, M2—STANDARD
wCanister, M2, as the designation um-
plies, is little more than a can filled with
approximately 122 lead balls which are
imbedded in & resin matrix,

The canister is used primarily as tank
armament agrinst personnel. The shock

CHARACTERISTICS

Shell, H.E., M63 Canister, M2

Caliber. .. .......... ... .37 mm

Mode! of Gun. M3A1, M5AT,
and M6

Proj. Weight. . 16106,

Proj. Charge und Wengh' .. TNT, 0.085 Ib.

Fuze. ............. .. . B.D., M58

Primer.. . .M38A1¢

Camidga Cme e _M16*

MaaBi b titute standard.
!Toh'o steel ccr:’id’ac uccn, ;M 6B1, is substitute standord for vse

T UNCLASSIFIED
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in the M3A1, M5AT ond M6
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37 mm
MIAL, M3ATL, ond
M6

1.94 lb, Muzzle Velocity

1992 bolis Maximum Range
M3BATE Chamber Capacity . ;
M16° Rated Max. Pressure, p.t.i.

“*2.56% /s in M3AT gun,

***9,425 ydi. in M5AL gun,

Propelling Charge and Weight.

Complete Round Weight

OF ORDNANCE ERGummes:

of discharge ruptures the case and the
canister leaves the gun with a muzzle
velocity of 2,500 feet per second. The case
bursts within 100 feet after discharge.

The weight of the complete round is
3.19 pounds of which 1.94 pounds is the
canister load. Weight of the propeliing
charge of FNH powder is 0.52 pound.

The propelling charge 1s an M1 class
powder having an 85-10-5 formula, seven
perforations per grain with 2 web of
0.019 inch.

Shell, H.E., M63 Canister, M2

FNH powder, FNH powder,
0.49 b, 0.5¢ Ib.

3.13 b, 3.49 b,

2,600 f/s** 2,500 f/1

9,500 yards***
1919 cu. ins.
40,000

19.35 cu. ins.

—
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CHEII uwicu evpincive 27 msamm MEA__cTannapn
SHELL, MUN-EAPLUDIVE, 97 MM, IViDT—O1ANVARD
SHOT ARMOP_PIERCING cAPPED 27 mm MSOQ_cTANDARD
Wiy ARIMVIATL IRV VAL RV, J7 1ITHTL, EVRW ¥ JiMIYW MR\
SHELL. PRACTICE. 37 mm. MSSAI—STANDARD
wee Fu I\ﬂ\ll\b, s l'll'l, NN R wirul CPAEalAl ' Aalli]l 4
ROUNDS FOR AUTOMATIC GUNS, M1A2 (ANTIAIRCRAFT) AND M9 (AIRCRAET)
cuUnT ADMAD pirnsiaie o7 masa MON _ ciipeTITiiTe CTAMNRADN
oNVI, ARMUR-FIERCING, 37 NVi, IVIOU—JUDJIIIUIE JIANUVARD
ROUND FOR 37 mm AUTOMATIC GUN, M9 (AIRCRAFT)
COMPLETE ROUND, SHELL, H.E., 37 mm, M54
N x- e
! {0/ . . T RO
X N * b *e * 44 //// LTS ~—
N PP YIII OOl

snallns
'43{! A6 S A5 pun Sl et
T

CQMPLETE ROUND, SHOT, AP.C., 37 mm, M59
NN N s o o 4

o GNP
) f\’/////// Y IIIINY
IS S DY
e Lo \

J

- S 12.8] MAX.
(A) Primer, Percussion, M38A1 U Cose, Curmdge, M17 (©) Tracer Composition @ Shot, A.P.C., M59

=
o
f

o

/{/\/\/\//\/ /‘\f\ s S Y LI "
A FSESGNINSN N SN AL | 1\
il 9 | /I’
|
J

Y

|0 o 0.0 AN N NN B8 A \i
’/\/X/\/X/\/ N \/\/\/\44///,/4// 777

12.81 MAX
@ Primer, Percussion, M38A1 Case, Cartridge, M17 @ Tracer Composition @ Shell, Practice, M55A1 @ Fuze, Dummy, M50

- 2.04 MAX —

19

COMPLETE ROUND, SHOT, A.P., 37 mm, M80
_;_(1/";::'-‘ e - I""—_?—‘.--,-‘!_,:'_ te mm, misu
»L I 4//’ AN / N NSNS L T N, - NG AN R R
g ! ‘:-v—_. . b j - \A g N '/576‘75“\ ; a " . .,"MZ“ . “ [\\t Eb'\n}t}\\\ﬂ:i\\\\\:. \\‘ \m\\\
19 o SE i NNSERN G NN
AT e | 1 1IN }
—_— 12.81 MAX. — !

@ Primer, Percussion, M38A1 Case, Cartridge, M17 @ Tracer Composition @ Shot, A.P., M80O

(s . \
{Coniinved on next page)
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SHELL, HIGH-EXPLOSIVE, 37 MM, M54

SHOT, ARMOR-PIERCING CAPPED, 37 MM, M59

SHELL, PRACTICE, 37 mm, M55AI

SHOT, ARMOR-PIERCING, 37 Mmm, M8O
(Continued)

o combat low-flving, strafing or dive

bombing planes, the 37 mm gun. M1AZ,
was developed and standardized by the
Ordnance Department to smeet that
requirement.

Ammunition for this gun s of the
fixed type, fired automatically from ten-
round chips. at a rate of approximately
120 rounds per minute.

Carlridge ease, M17. standard for all
37 mm ammunition fired from the auto-
matic gun, MIA2, and the areraft gun,
M9, is a bhattenceked, tapered case
weighing 085 pound. The steel cartridge
case, MITRI, 15 substitute standard for
the MITA2 pun, and is used exclusively for
training purposes within the continental
Enited States.

Rounds for both guns use the per-
cussion primer, M3SA L, or as an alternate
the M3SB2,

The Shot, A P.C.. MJQ, is fired from
both the M1AZ and MY guns, For better
armor penctration the muzzle veloeity was
elevated ta 2800 feet per second by in-
creasing the propelling churge, As the
AL M7A, Shot could not give a high
enough veloenty without developing ex-
cossive pressure, the AL MS0O, was made
substitute standard for the MY aireraft
gun, The AP, MSO, the A P.C MH,
the H.E., M54, and the Practice Shell,
MHSALL sre standard for thus gun: the
latter twa atl the same muzzle veloeity
and maximum raded pressure as when
used i the MTA2 gun,

SHELL, HIGH-EXPLOSIVE, 37 mm, M54
~ STANDARD — A\ dircet  hrt must
be seored an the obipeetive for this ngh
explosse shedl 1o fanctia.

Both the MEAZ and M9 guns use .39
pound of FNH powder, M2 elass, pro-
pelling charge Tnothe M9 gun, the round
also ean bie loaded with .29 ;munfl of an
MY class propelling eharge. The weight
of the ecoamplete round v 265 pounds
using M1 powder and 255 pounds using
M2 or MO powders,

The M1 powder hasan 85 10 5 formula
ated uses single-perforation grams with
a 0.022 inelr weh,

T]l(' :\l! pnwlfc'r 1% an ”vrrnluw NG
formula  with  sngle-perforation grains
and o weh of G034 nich,

The M5 powder alva is an Hereales NG
farmuta but uses seven-perforation grains
and a 0,039 meh weh,

SHOT, ARMOR - PIERCING, CAPPED,
37 MM, M3S9AT—STANDARD — The
APCOMMNOA L amodified ATC M9
Shot. FThe armor pneremng on the
fnrlm-r WS L('(‘nrm! ter the shot ‘nn’_\' 11'\'
soldering, while on the Jatter 1t s
attached by a 360 degree ermip. The heady
of the shot and the cap are manufactured
from forgings or bar ~tock. The built-in
tracer has a three seeonds burmng timee.

When fired from the MIAD pon, g
propelling charge of 0833 pound is used
while 053 pound is used i the MY gun,

The weight of the complete round in
the MIA2Z gun s 3,149 pounds, and 3,39

I'u||

CHARACTERISTICS

Shelt, Shot, Shot,
H.E,, M54 AP.C., MS9 AP.C., M59
Caliber . 37 mm 37 mm 37T mm
Mode! of Guns MIAQ & M9 M1AY M9
Proj. Weight 1.34 Ib, 1.91 b, 191 Ib.
Proi. Charge and Weight Tetey! 101b.¥ N -
Fuze P.D., M56 e —
Primer . M38A1 M3IBA1 M38AY
Cartridge Case M17* M1 M17
Propelling Charge and Weight FNH powder, FNH powder, FNH powder,
0.391b.4 033 Ib. 0.53 1b.
Complete Round Weight 268 1b¢ 319 b, 339 lb.
Muzzle Velocity 2,600 #/s 2,050 t/s 2,800 i/s
Max. Hotir. Range 8,875 yds.: 5,190 yds. —
Chamber Capacity 17.91 cu. ins. 19.35 ¢.i. 19.35 ¢,
Rated Max. Pressute, p.s.i. 30,000 30,000 46,000
Asmor Penetration at 20
Homogeneous Plate
500 yards — 1.0 ins. 2.9 ing.**
1,000 yards —— 0.6 ins 1.3 ins.***
Face-Hard. Plate
500 yards e 1.9 int. 1.9 ing v
1,000 yards — 0.6 ins. 1.2 ing.***

CARenate, Comp, “AT” 0105 b,
"Alteraater M3S0BY, M50OBS, and M30R3

**The seel camridge cose, MITHT, s Substitute Standard for vie in the MI AT gon

Steel canridoe cose 5 not vsed with M olicralt gun,
***For 2,800 f/s M. V. ples 350 m.p b, cinpeed.

NCLASSIFIED

ponnds in the M9 gun. The shot itself
weighs 191 ponnds

Both the M1 elass powder, used in the
MIAZ pan, and the MO elass powder,
u~eed i the M3 gun, are FNH powders,
The M1 powder has an 85-10-3 formula,
single-perforation prains and a web of

0023 aneh. The M3 powder has an
Herenles NG formula, seven-perforation
grains and a 0.039 inch web.

SHELL, PRACTICE, 37-MM, M55A1—
STANDARD - Thix shell is similar to the
High-Explosive Shell, M4, but it does not
contamn the shell-destroving tracer, the
tirsting charge or the Fuze, P, M3G.
Tnstead, 1t contains a tracer which burns
for approvimately S seeonds and the Fuze,
Dumny. M50 or madifications,

The propelhng charges for both guns
are the same as those used with the M54
Shellasfired from the MIA2 and M9 guns,

SHOT, ARMOR-PIERCING, 37 mm,
M80 — SUBSTITUTE STANDARD - The
AP MSO Shot s manufactured  from
forgmps or bar stock and has a 3-sceand
tracer. Asfired the shot weighs 1,66 pounds
and the complete round 3.28 pounds,

The .51 pound propelling charge of
FNIT powder gives the shot a muzzle
\'(’]n('il}‘ of 3,000 feet per seeond i the
MO gun. This round is not fired in the
MIEA2 pun.

The M5 class powder of the propelling
charge has an Hereules NG formula,
seven-perforation grians and a web of
0.039 inch.

Shell, Shot,
Practice, M55A1  A.P., M80
37 mm 37 mm
M1AQ & M9 M9

1.34 ib. 1.66 b,
Dummy M50° ———
M3BATH M38A1
M17 M17

FNH powder, FNH powder,
0.39 tb.1 0.54 Ib.
2.68 Ib.¢ 3.15 ib.
2,600 /s 3,050 f/s
8,875 yds.: ——

17.91 c.i. 19.35 c.i.
30,000 46,000
— 3.1 ins. v
— 2.9 ins*=+*
— 2.6 ing,****
—_— 2.0 ing, 24

T*tFor JOYO ES M.V plas 3350 mop b ainpeed.

MY powder indicaied
16.%00 vdi venical range

’3W17‘\ MT or M5 powder 2.58 Ib., M1 powder indicated.
MZ3c3 percursion primet moy be vied until present stocks are exhousted,
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SHELL, H.E—T (S.D., M3), 40 MM, MK. Il—STANDARD
SHELL, H.E—T (S.D., NO. 12), 40 MM, MK. ll—LIMITED STANDARD
SHOT, ARMOR-PIERCING, 40 MM, MS81AI—STANDARD

ROUNDS FOR 40 mm BOFORS GUN, M1 (ANTIAIRCRAFT)

CARTRIDGE, H.E.—T (5.D., M3), 40 mm, MK. li

) N
1762 MAX.

@ Primer, Percussion, M38A1
© Shell, HE., Mk. I

Case, Cartridge, M25 © Tracer, M3
© Fuze, P.D., Mk. 27 (Navy)

CARTRIDGE, H.E.—T (5.D., No. 12), 40 mm, MK. lI

N AT VAN AN S
\&%0%&%§%”§§,

/%&@fsﬂs0%0s

@g&s@%&s&%ospsé@

o 2,24 MAX -

———17.61 MAX. 1

@ Primer, Percussion, M38A1 Case, Cartridge, M25 © Tracer and lgniter Shell, No. 12, Mk. I/L/ @ Fuze, P.D., Mk. 27 (Navy)

CARTRIDGE, A.P.—T, 40 mm, M81A1

244 MAY

17.61 MAX.

@ Primer, Percussion, M38A1 Case, Cartridge, M25 @ Tracer Composition @ Shot, A.P., M81 A1

SHELL, H.E.—T (S.D., M3), 40 mm, gases. Due to the difference in tracer shell, Mk. II, HLE.—T (SD, M3). Either

Mk. I—STANDARD—This shell was de-
veloped and standardized as an improve-
ment on the Mk. 11, H.E. Shell. The only
difference between the two lies in the
shell-destroying tracer. The newer shell
uses the recently developed tracer, M3,
which does not depend on set-back to
ignite the tracer composition, but is ig-
nited directly by the burning propelling

UNCLASSIFIED

g 11U OFFICE CHIEF

construction, the shell contains a heavier
bursting charge than the limited standard
IL.E. Mk. I shell. The complete round
components are: cartridge case M25 or
M25B1, which 1s the substitute standard
steel case; percussion primer, M38A1,
Navy primer Mk. 22, or the substitute
standard primer, M38B2; an FNI pro-
pelling charge; and the loaded and fuzed

the Navy P.D. fuze, Mk. 27 or the P.D.
fuze, M71, i1s used with the round.

SHELL, H.E.—T (S.D., No. 12}, Mk. ll—
LIMITED STANDARD—These quick-fir-
ing, high-explosive shells are used in the
40 mm Bofors antiaireraft gun, M1.

The P.D. fuze, M71, and the Navy
fuze, Mk. 27, are standard with these

(Continved on next page)
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SHELL, H.E.—T (5.0., m3), 40 mm, MK. Il
SHELL, H.E.—T (5.D., NO. 12), 40 mm, MK. Il
SHOT, ARMOR-PIERCING, 40 Mm, MBIA]

(Continued)

shells, The P, D). fuze, M83ATL, and 1A,
No. 251, Mk. 1 1., have been rerlassified
ax hmited standard.

The ecamplete round ineludes the D,
AL No, 261, Mk 1L fuze, the tracer and
igniter shell No, 12, the N22 cartrlge
case, and the pereussion primer, QF.
cartrndge Na. 12, Mk, 'L, It s an
adaptation of the British complete round
for the 40 mm Bofors gun. This round,
however, is an “issue only™ item,

The same round equipped with the
M2Z2AT cartridpe cane and the percussion
primer, M3%AL, 1 an

The round fuzed with the .1, M7
fuze or the Navy Mk, 27 fuze und wang

“tvue only” Hem,

the M25 cartridge care and the
ssan primer, MUsATL s
Hemn, and 1< aleo a himited standard
The steel cartnidge case, M23B1,

5 cart-

’N‘r{'”ﬁ*
alsa un Cissae
anly”
renand,
1w snbsbhtute standard for the M2
Fidgte cose,

Differences between the booster eavities
for theseveral fuzes causes the TNT burst-
my charges to vary. For the shell with the
YA Noo 250, M. L fuze, the TNT
charge is 0.1 »H pound; the P.D. M61A]
fuze, (1140 pound; aud for the Navy Mk,
27 fuze, 0,165 pound. All three shells use
wher 1 black-powder pellet weighing 0.005
pound ax 4 hooster,

These shells use the tracer and igniter,

CHARACTERISTICS

which destroys the projectife if
The sell-destroying

No. 12,
the target 15 missed,
feature functions in the same manner as

that used with the 37 mm HL.E. Shell,
M3, except that the set-back energy of
the shell forces & primer against a firing
pin and ignites the tracer.

SHOT, ARMOR-PIERCING, 40 mm,
MSIA1—STANDARD —The MSI1ATL shot
has a monobloe type body to which a
windshield is attached by a 360° erimp.
The tracer camposition nsed has a burn-
ing time of approximately twelve seconds.

The weight of the MSIAL complete
round 15 4.58 pounds; the shot weighs 1.96
pounds,

Coliber

Model of Gun

Proj. Weight

Proj. Choige and Weight

fore

Primer

Cartridge Care

Propelling Charge and Weight
Compiete Round Weight
Mursle Velocity

Maximum Range

Chombes Capocity
Rated Mas. Pressure, pos.i.
Airmor Penetration ot $0
Hemogensou Plate
500 yards
1,000 yords
Foce-Had. Plate
$00 yards
1,000 yords

Shell, Mk, I, HE.—T
{$.D., M3)

40 mm

Bolors (A A}, M1
£.061 fb.

Tetryl, 0.05 b,
8PP, 008 ib.
P.D, Mk 2714
MIBATY

MES

FNMH powder, 0.72 Ib,
4,823 1b.
B8TOiNy

R —

B

40,000

———-

‘Baconion tase DA Ne $51 Me 1717,

iysa, PIV W71 o Novy My $7 fure
Tt ARBenots P D AATT
iABwmnote Novy Mi. 2% o MIBRT,

UNCLASSITY
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Shell, Mk. it, Q.F.,
H.E.

40 mm

Bofors (A_A.), M1
1.93 ib,

INT, 0.15 Ib,

Mk, 1L/
MIBAT
Meg

FNH powder, 0.65 Ib,

4£.69 Ib,

2,870 f/s

H. 10,850 yords
V. 7428 yards
28.97 cu. ins.
40,000

—————
s

———
————

Shell, Mk. 1,
(5.0, No. 11)

40 men

Bofors (A A ), M1
1.95 Ib,

TNT, 0.130 ib.
B.P.P,, 0.005 ib.
P.D., M71¢
M3IBA1

M25

FNH powder, 0.65 Ib.
4.71 Ib.

2,870 i/

H. 10,850 yards
V. 1,625 yards
29.54 cu. ins.
40,000

H.E.—T

B

Shot, MB1A1, A.P,

40 mm
Bofors (A.A), M1
1.96 {b.

M38A1

ME25

FNH powder, 0.65 Ib,
4792 b,

2,870 1/s

9,475 yords

30.73 cu. ins.
40,000

2.05 ins.
1.65 ins.

1.75 ins.
1.40 ins.
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SHOT, ARMOR-PIERCING, 57 MM, M7 0—SUBSTITUTE STANDARD
PROJECTILE, A. P. C., 57 MM, M86—STANDARD

ROUNDS FOR GUN, 57 mm, M1 (ANTITANK)

CARTRIDGE, A.P.,—T, 57 mm, MT0

To rrr7 7 B T e
o, Q Q

: & ()%0"%0%&% %o%f%mw%o R e YA YA
A < %o%0‘%0%0%@%0%0%3"\5&60%0%05’%&%&‘

0°°°° 0% asa%osé%o%ogawaoO%os@so%, ;

le 23.22 MAX.

X

@ ‘Primer, Percussion, M1B1 A2 @ Tracer Composition
Case, Cartridge, M23A2 @ Shet, A.P., M70

CARTRIDGE, AP.C.—T, 57 mm, M86

\xy%é’%d?%&%&%&
&%&%&%0%&’%&%/
%(9%&%&%&%&%&%&
&%&%&%&%/J%&%&%

e 3.54 W]

26.72 MAX. 1

(® Primer, Percussion, M1B1 A2 © Fuze, B. D., M72
Case, Cartridge, M23A2 . © Projectile, AP.C., M86

SHOT, ARMOR-PIERCING, 57 mm, M70  taining a primer and propelling charge, homogeneous armor plate, especially in
—SUBSTITUTE STANDARD —The firmly attached by crimping to a solid view of the muzzle velocity of 2,950
ammunition for the 57 mm gun is issued projectile which has a built-in tracer. feet per second.
in complete rounds of the fixed type. The The shot, M70, is particularly suited Thecomplete round weighs 12.82pounds
round consists of a cartridge case, con- for firing against targets protected by and is 23.22 inches long. The cartridge

(Continved on next page)

CHARACTERISTICS
Shot, A.P., M70 Projectile, A.P.C., M86 Shot, A.P., M70 Projectile, A.P.C., M86
Caliber.................. 57 mm 57 mm Mouzzle Velocity. . ... ... 2,950 /s 2,700 {/s
:4°d:;l°‘ (;:“"‘ ----------- 24218(::”"“") ;‘;1(;2“““’“") Maximum Range......... 9,275 yards 13,555 yards
roi. Weight. . ........... , . . . . . .
Proj. Charge and Weight. . .—— Explosive D, 0.076 Ib., IE:::::: c:?ac“y """" 120022 eu. fns 322;:’ e
Tetryl, 0.018 Ib. " ,p......‘.......a.. X )
Fuze. ... oo _— B.D., M72 rmor Penetration at 20
Primer. .................. M1B1A2 M1B1AS Homogeneous Plate _
cormdge Case AAAAAAAAAA M23A2* M23A2* 500 yafds. iere....3.910ns. 3.3 ins.
P[ope“]ng charge and 11000 yafds .......... 2.9 ins. 2.9 ins,
Weight................ FNH powder, FNH powder, 2.58 ib, Face-Hard. Plate
2.61 Ib. 500 yards.......... 3.2 ins. 3.4ins.
Complete Round Weight. . .12.82 Ib. 13.88 b, 1,000 yards.......... 2.4 ins. 3.1 ins.

*Steel cartridge can, M23A2B1, Is substitute standard.

T UNCLASSIFIED
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SHOT, ARMOR-PIERCING, 57 MM, M7 0—SUBSTITUTE STANDARD
PROJECTILE, A. P. C., 57 MM, MBS—STANDARD

(Continved)

case, M23A2, is standard for all rounds of
57 mwm ammunition. This case s 1710
inches Jong, and weighs 3.9 poumis. The
base ix reamed to receive the MIBIAZ
primer.

The cartrrdge case M23AZB1, 12 sub-
stitute standard for the same rounds. This
cane v made of steed with the same ex-
terior ditaensions as the brass case. Haw-
ever, the base of the steel ease is thinner
and weighs only 0.3 pound less than the
bross case.

To give the shot the required muzzle
veloeity of approsimately 2,950 feet per
seeond, a charge of 261 pounds of FNI
smokelens powder ix packed loosely into
the eartridge ease. The propelling charge
15 an M1 class powder having an 87.10.3
formula, seven-perforation grains and a
web of 0.037 tneh. The 2.58 pounds of
FNH powder give the projectile a muzzle
veloeity of 2,700 feel per second.

The shot, AP, M70, consists of a solid
shot of hardened steel with a tracer cavity

UNCLASS!F !
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i the base, The shot itself is 651 inches
long and weighs 6.25% pounds. The tracer
cavity s 0.5 inch in dismeter. The tracer
charge conmsts of approximately 73 grains
of red tracer camposition in three solid
pellets, set off by a 20-grain igniter peliet,
Bath tracee and igmiter charges are in-
clased in a cup of clear celluloid. The en-
tire tracer assembly weighs approximately
0.1 pound and is designed to burn for
approsimately 4.5 seconds.

PROJECTILE, ARMOR-PIERCING
CAPPED, 57 mm, MB4—STANDARD - The
A.P.C.projectile, MS6, and base detonat-
ing fuze, M72, were developed to meet
the demands for an AP.C. round con-
taining a high-explusive charge similar to
75 mm, M61, and 37, M62,

The projeetile is similar in appearance
to the 75 mm and 3" A P.C. projectiles in
that it has a blunt nose and a cavity to
contain a bursting charge. The base end
of the cavity is threaded for the base de-
tonating fuze, M72. The eap differs from
the 75 mm and 3* projectile caps in that

instead of having a rounded nose, it has
an approximate 13 inch width “wart” on
the nose.

The windshield is held to the cap and
the cap to the body of the projectile by
3607 crimps.

The base detonating fuze, M72, oper-
ates on the inertia principle which per-
mits the projectile completely to pene-
trate the armor plate before detonating
the bursting charge.

Mecasuring 26.72 inches in length, the
complete round weighs 13.88 pounds; the
projectile itself weighs 7.27 pounds.

As with the A.P. 57 mm M70 round,
the MIBIA2 primer and the M23A2
hrass cartridge case or the M23A2B1 steel
cartridge case are used. )

A tracer with a burning time of ap-
proximately 4.5 seconds is built into the
bady of the fuze.

The 0.094 pound of bursting charge
consists of 0.018 pound of tetryl to facili-
tate the detonation of 0.076 pound of
Explosive “D.”
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SHELL, HIGH-EXPLOSIVE, 60 MM, M49A2—STANDARD
SHELL, ILLUMINATING, 60 MM, M83—STANDARD
SHELL, PRACTICE, 60 MM, M50A2—STANDARD
PROJECTILE, DRILL, 60 MM, M69—STANDARD

ROUNDS FOR MORTAR M2

COMPLETE ROUND, SHELL, H.E., 60 mm, M49A2

A7,
s

%’X%

@ Holder, Increment Propellant, M1 A1 @ Fuze, P.D., M52

@ Primer, Percussion, M32 @ Cartridge, Ignition, M5A1 © Increment, Propellant, M3

COMPLETE ROUND, SHELL, ILLUMINATING, 60 mm, M83

14.28 MAX;

@ Primer, Percussion, M32 Cartridge, Ignition, M5 A1 © Increment, Propellant, M4

@ Holder, Increment Propellant, M1 A1 @ Fuze, Time, M65
CHARACTERISTICS

Shell, H.E., M49A2 Shell, lll., M83 Shell, Prac., M50A2 Projectile, Drill, M69
Caliber..........ccoviiiiin i 60 mm 60 mm 60 mm 60 mm
Moadel of Mordar. . .................. ... M2 M2 M2 M2
Proj. Weight. . ... 2.90 Ib. 3.70 b, 2.90 Ib. 2.90 Ib
Proj. Charge and Weight. .. ................ TNT, 0.34 Ib. Expelling Charge, Inert, 0.29 Ib., —_

0.06 Ib., black powder. B.P.P. 0.05 Ib.

Fuze.. ..o P.D., M52* Time, M65 P.D., M52* —_
Primer. .. ... M3¢ M3g M32 R
Cartridge (Ignition). . . .................. ... M5A1 M5A1 M5A1 —
Propelling Charge and Weight. . ............ (Wt of 4), 0.024 Ib. (Wt of 4), 0,018 Ib. {Wt. of 4), 0,024 Ib, —_—
Complete Round Weight.................... 2.94 b, 3.72 Ib, 2.94 Ib. 294 Ib,
Muzzle Velocity . . ..., 518 #/st 390 f/s 518 f/st _
Maximum Range. . ............ ... ... 45° 0'—1,985 yds.} —_ 45° 0'—1,985 yds.} N

85° 30'—300 yds. 85° 30'—300 yds.
Rated Max. Pressure, psiie. ... ..o 6,000 6,000 6,000 —_—

*Alternate, Fuze, P.D., M52B1.
1535 Fs with M52E1 fuze,
iRanges wilhsMg!Mgluu ﬁamu In 5th zone:

UNCLASSIFIED

85° 40'—300 yds,

(Continued on next page)
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SHELL, HIGH-EXPLOSIVE, 60 MM, M49A2

SHELL, ILLUMINATING, 60 MM, M83
SHELL, PRACTICE, 60 MM, M50A2

PROJECTILE, DRILL, 60 MM, M69
(Continued)

he Mortar, M2, fires projeetiles weigh-

ing approximately three to four pounds
and is accurate up to 1,985 yards at
45° elevation.

A round consists of projectile, fuze,
propellant  charges for zone ranging,
primer, and a eartridge loaded with bal-
listite explosive.

The primer strikes a firing pin (or
anvil) at the basc of the mortar tube,
This action ignites the primer, setting off
the charge in the ignition cartridge and
firing the propellant charges attached to
the fin assembly.

SHELL, H.E., 60 mm, M49A2—STAND-
ARD—The complete round, weighing
2.94 pounds, consists of the fuzed and
finned Shell, HLE., M49A2, the M32 per-
cussion primer, the M5A1 ignition car-
tridge, and the M3 propellant increment.

The shell body is manufactured from
cither a steel casting or forging. A burst-
ing charge of 0.34 pound of flake TNT
i3 loaded into the shell body in two 0.17
pound inerements. The first increment is
consolidated at 2,000 p.si. pressure, and
the second under 5,000 p.s.i. pressure.

The propelling charge consists of a
Hercules NG formula powder in shcet
form having a single perforation. Several

UNCLASSIFIED

514 ey

sheets are sewn together and assembled in
a eellophane bag, the purpose of the cel-
lophane being to keep the powder dry
and o facilitate attaching the inerements
to the shell. The number of increments
depends on the range desired. Four of
the M3 increments weigh 0.024 pound.
sach M3 inerement  weighs  approxi-
matcly 35 grains.

The icrement propellant holder, M1,
is used to attach the increments between
the fins, The holder is a ring fitted with
metal clips cach of which has a loop on
the end. The loop is pushed through the
hole in the inerement, thereby holding it
in place between the fins.

SHELL, ILLUMINATING, 60 mm, M83-—
STANDARD ‘Thisshell has beendesigned
for use in illuminating a target. Upon
functioning of the time fuze, M65, an
expelling charge is ignited which starts
the flare burning, shears a number of pins
holding the tail of the shell to the body
and then expels the flare and parachute
assembly from the shell body. The expel-
ling charge 1s 0.06 pound of black powder.

The M83 shell is 4.74 inches longer
than the high-explosive, M49A2, and the
complete round weighs 3.72 pounds. The
propelling charge is a Hercules NG

sheets

S(‘\'(‘rﬂl

formula of perforated
sewn together. The charge is assembled
in a cellophane bag which is attached be-
tween the fins by the increment propel-
lant holder, M1A1. The maximum pressure
1s obtained with 130 grains of this powder.

The range at the maximum setting (14
seconds) of the time fuze, M63, is 1,040
yards at 50° elevation.

SHELL, PRACTICE, M50A3—STAND-
ARD—Loaded and fuzed, the projectile
weighs 2.90 pounds, of which 0.34 pound
is the weight of the charge which includes
0.29 pound of inert loading and 0.05
pound of black-powder pellet. Practice
shells are filled with sand to make their
weight approximately the same as high-
explosive shells in order to obtain identical
ballistic properties. The propelling charge
for this shell is a Hercules NG formula,
in sheet form, perforated and with several
sheets sewn together. There is one hole in
the middle of each sheet. The increments
are attached to the shell by the MI1A1 in-
crement propellant holder after being
assembled in a cellophane bag. The maxi-
mum pressure is obtained with 168 grains
of this powder.

PROJECTILE, DRILL, 60 mm, Mé&9—
STANDARD-—-(Sec Table of Character-
istics.)
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PROJECTI[E, ARMOR-PIERCING CAPPED, 75 MM, M61—STANDARD

ROUND FOR GUNS, M1897A4, M1916, M1917, M2, M3 (TANK), M4 (AIRCRAFT)

SHELL, SMOKE (BASE EMISSION), 75 MM, M89—SUBSTITUTE STANDARD

ROUND FOR GUNS, M2 AND M3 (TANK)

COMPLETE ROUND, PROJECTILE, A.P.C., 75 mm, Mé1

/\/\/\/\/\/%/\/\/

§E 28 2N 2N 2N NI 0
Qb o 2NN 2N
M,\/%ﬁ\/%/\/\/\/\/\ 7
- 2629 MAX. .

Case, Cartridge, M18 © Fuze, B.D., M66 A1

Projectile, A.P.C., M61

@ Primer, Percussion, M31 A2
@ Charge, Bursting

COMPLETE ROUND, SHELL, SMOKE (BASE EMISSION), 75 mm, M89

(s S
f %f%ﬁ%f%f%/)%/%%
3 0> OWO %f%
< 77 NS
I‘ f%f%f%/)%/%f%/%
- 2026 MAX.

@ Primer, Percussion, M31 A2

. Case, Cartridge, M18 @ Flash Relay Assembly

CHARACTERISTICS
Proj. Proj. Proj. Shell, Smoke
A P C Me1 A.P.C., M61 A.P.C., Mé61 Ms9
Caliber. .............................. 75 mm 75 mm 75 mm 75 mm
Model of Guns....................... . M189TA4 M3, M4 M2, M1916,M1917 Mg, M3
Proj. Weight. . ......................... 14.96 Ib, 14,96 Ib, 14,96 Ib. 6.61 Ib,
Proj. Charge and Weight. ... ........... Expl. “D" Expl. D" Expl. *D* H.E., 1.68 Ib.
0.144 [b. 0.144 b, 0.144 Ib,
Fuze......... ... ... . B.D., M66A1 B.D., M66A1 B.D., M66A1 —
Primer................................ M31A2 M31A2 M31A2 M31A2
Cartridge Case. . ....................... M18* M18* M18* M18*
Propelling Charge and Weight. . ......... FNH powder, FNH powder, FNH powder, FNH powder,
2.161b, 2.16 Ib, 2.16 Ib. 0.16 Ib.
Complete Round Weight................. 20.02 Ib, 20.02 b, 20.02 lb, 9.83 Ib,
Muzzle Velocity. ...................... 2,000 f/s 2,024 f/s 1,926 f/s 850 f/s**
Maximum Range. . ................ . ... 13,870 yds. 14,000 yds. 13,600 yds. —_—
Chamber Capacity. . .. .. B 88.05 cu. ins. 88.05 cu. ins. 88.05 cv. ins. —_—
Rated Max. Pressure, pus.i.. .............. 38,000 38,000 38,000 8,000
Armor Penetration at 20°
Homogeneous Plate
500yards. ...................... 2.8 ins. 2.9 ins, 2.6 ins. —_—
1000yards. . .................. ... 2.5 ins. 2.6 ins, 2.3 ins. —
Face-Hard. Plate
500yards. ...................... 3.4 ins. 3.4 ins. 3.1 ins. —
1000yards. ...................... 3.0 ins. 3.1 ins. 2.7 ins. —_—

’Sleel cariridge case, M18B1 is substitule standard for M1897A4, M2, M3, guns.

Not ysed with M4 gun.
**in M3 gun,; 820 f/s in M2 gun,

UNCLASSIFIED

(Continued on next page)



PROJECTILE, ARMOR-PIERCGING CAPPED, 75 MM, M6]
SHELL, SMOKE (BASE EMISSION), 75 MM, MB9

{Continved)

PROJECTILE, ARMOR-PIERCING
CAPPED, TSmen, ME3—STANDARD —The
projectile contains the Fuze, BT, M66A 1,
which detonates n 0.144 pound bursting
charge of exploaive "D Cartpidge cane,
MI8, containy the percussion phimer,
M31A2, and a propeiling charge of 2,16
pounds of FNH powder. The steed car.
tridge case, MIRB1, is subatitute standard
for use in the M IKO7, M 1916, M 1917, M2,
M3, and M4 guns. The pereussion primer,
M3IBIAZ, can be userd as an alternate for
the M31A2. Weight of the complete
round s 2002 pounds. The projectile
weighs 14.96 pounds,

The 2,16 pounds of M1 class propelling

UNCLASSIFIED

L R ov Y ———

charge 1a an %5 10 5 formula, has a web
mze of 025 inch, and seven perforations
per grmn.

To the nose of the prajectile ixosoldered
a stesl armor-piereing cap on which s
serewed a ballistic cap or windshield giving
the projectile an over-all length of 1447
inchies.

This method of attaching the wind-
shield as ane of four which may be used.
The steel windshucld may be brazed o a
steel ndapter and the whaole assemnbly
merewed onto the cap and staked to it A
third method uses a windshicld adapter
that s foreed onto the eap after the wind-
rhield ia brazed tait. The fourth method s

s CPEICY CHIEF 8 OF ORDNANCE ®

ta ety the windshicld directly to theeap.

The B.D. fuze, MB6AL, used with this
projectile 1 an inertia type fuze and has
a bwltin tracer which burus for ap-
praxtmately three seconds,

SHELL, SMOKE (BASE EMISSION),
75 mm, M9-—SUBSTITUTE STANDARD
~This shell, which has been made sub-
stitute standard for the tank guns M2
and M3, functions in the same manner as
the MSK round described under the 76
min gun. M1

The propelmg charge uses an M2
prosder, Jlereules NG formuola, with a

and n oweb size of

suigle perforation
0015 ineh

® 1 MARCH 1944



IGH-EXPLOSIVE, 75 MM, M48—STANDARD

FOR GUNS, M1897A4, M1916, M1917, M2 M3, (TANK) AND FOR GUN, M4 (AIRCRAFT)

SHELL, CHEMICAL (W.P.), 75 MM, M64, WiTH FUZE, P.D., 57 —STANDARD

ROUND FOR 75 MM GUNS, M1897, M2, M3

COMPLETE ROUND, SHELL, H.E., 75 mm, M48

l VA-‘[,‘AA—“-—
=Moo S 0N 0N 2 %00 %00 A/ SN
7 Q ° ° Q

=t Wk =
E /)e ARSI
~ [. A o o o AL
ST N T S 0D TS SN RN "R

o .

o © o o o )
BT 00 09 085 08 052 2

[

@ Primer, Percussion, M31A% ® Case, Cartridge, M18 © Booster, M20AT © Fuze, P.D., M48ASL

COMPLETE ROUND, SHELL, CHEMICAL (W.P.), 75 mm, M64

O N O N OO 0N
o L o o ] ° o
N 2 2 QN @
e ©o o o o 0 © -]
TS TS T TS 0N D A
® o 0 [} ° ° °
DECN NN NN Gy LU

26.63 MAX.

&
13 o

© Fuze, P.D., M57

@ Primer, Percussion, M31 A2 Case, Cartridge, M18 © Burster, M8

TABLE A
(SHELL, H. E., M4s)
PROPELLING MUZZLE MAXIMUM
GUN CHARGE VELOCITY RANGE FUZE PRIMER
MISITA4. .. ... Super, 1.93 Ib. 1,950 f/s 13,953 yds. P.D., M48AZ (.05 sec) & T & SQ., M54 M31A2
Normal, 1.05 Ib. 1,500 f/s 11,195 yds. P.D., M48A2 (.15 sec.) & T. & SQ., M54 M22A3
Reduced, 0.38 Ib. 950 f/s 6,960 yds. P.D., M48AZ2 (15 sec.) & T. & SQ., M54 M22A3
M1916, M1917, & M2. ... Super, 1.93 Ib. 1,889 f/s 13,305 yds. P.D., M48A2 (.05 sec.) M31A2
Normal, 1.05 lb. 1,468 fs 10,995 yds. P.D., M48AZ (.15 sec.) M22A3
Reduced, 0.38 Ib, 923 /s 6,735 yds. P.D., M48AZ (.15 sec.) M22A3
M3, Super, 1.93 Ib. 1,974 /s 14,000 yds. P.D.. M48A2 (.05 sec.) M31A2
Normal, 1.05 Ib, 1,518 f/s 11,400 yds. P.D., M48A2 (.15 sec.) M22A3
Reduced, 0.38 Ib, 960 f/s 7,200 yds. P.D., M48A2 (.15 sec.) M22A3
M4, .. ... Super, 1.93 Ib, 1,974 t/s 14,000 yds. P.D., M57 M31A2

SHELL, HIGH-EXPLOSIVE, 75 mm, M48
—~STANDARD—The components of a
complete round consist of : the loaded and
fuzed shell, the M18 cartridge case, con-
taining either the M22A3 or M31A2

UNCLASSIFIED

percussion primer and a propelling charge
of FNH powder. A steel cartridge case
MI18B1 is substitute standard for the
M18 case, however, the steel case is not
to be used in the M4 aircraft gun.

The shell contains 1.47 pounds of TNT
bursting charge or as an alternate, 1.36
pounds of 50-50 Amatol with 0.11 pound
of Cast TNT surrounding the booster.
The fuze is screwed into the Booster,
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SHELL, MIGH-EXPLOSIVE, 75 mm, MAS

SHELL, CHEMICAL (W.p.), 75 mm, Mb4, with fuze, p.o., M57

{Continywd)

M206AL, which 1 asscomtded and staked
into the shell after laading operatums are
concluded, The base of the shell w2 pore
tocted by a base cover, whach enthet 1z apent
of aarcutnfersntially welded 1o the shell

Various fuzes and priuncts are author
wed for this round, depending gpon the
gun from mbach the ahell 1o fired amf the
propelling charge that i being empdoyed
Tabde A gives the proper fuses and
primers to be uned

The 1493 pounds supercharge 15 an M

hoe

@ 14 % fses o e
FHIEREN, N OIS

elass powder of an 85 105 fan
grins having seven perforatione and &
web of G20 ek

The nermal charge,
pounds, also 1 an M1 class powder havog
the wane formula as the supercharge,
however, the gramns have a angle perfora.

wesghmg 106

t3on and a webr of 0014 inch.

Coliber

Mode! of gue

Proi Weight

Fute

Primer

Complate round weight
Propaiting chorge
Mursie Velocity

Mas. Ronge

Cantridgs cow
Chomber Capacity
Roted Mas promssre, p o i

hervivavipe adicmat, awmal v Y8 b o | doied haape 1T 9 B
Rl comiipe soas 08T BT 1 eebuminite swndbierd b a0 de At e sviagt e A4 grr

SV Buparihanie ndicetnd

UNCL ASSUIED

E18  AnmwweES tommesiRaeRee | F 7 b 6 CF CGELNANCE

The (038 possd peadueesl charge = a2y
M7 class poowder of an Hereules NG
fraisuin, wah sngheperforaten grams
having 8 web o D075 nck

SMELL, CHEMICAL (W.P.), 75 mem, Mid
—-STAMNDARD
Prepartment s peguirments for a WE

I viem of the Ondnanoe

Wppike Shedl Tor use n 70 mon Ganx the
Sheldl, Chenneal, WP 75 AL Mg,
with Fuse, P, MO wmas tested and
fromnd to be mare the
b di, Cheneal, ME 8

efHicuent than

The evtersy balliste shararteronties of

the N64 Shell are superior Lo those of the
ME 1 Sheld the
deflesenee an 1he eavity shape the A I

”-,n Ly, dage 1o

shedl evntams a %339{1!1)’ amatl s amount

of WP than the ME T obell

CHARACTERISTICS

Sholl, H.E., M4s

The statality fartor of the M&64
ﬂf;a;;*;i{:;'{ LT f}'a" ‘“3“" "‘!Liv“f{ {?‘ ﬁ%ﬁ"h

4 was jatterned Both shells have the
satae shape and the same finng table may
The varatinn
provimately by ponind The dhierence o
weight 1 engrectnd by the nsoal finng

Yor  amred werght apy

talde s alues

The whell, M4, may b swd withegt

altering cxnting tank relicles.

A oomplete round emusts of the
Loacded agnd fuped M Chemoeal shell
cartrsdge  eawe.  MIN, sostamang the
MIAZ peereussion primer aml the FNH
projeiling charge  Supercharge s the
onty eharge authegired for thes rognd
Useng thee rharge, 191 pourids nf M1

elass jeonnder, the mussle veloeity 1o 1950
f s i the MINSTAL gun

Shell, Chem. (W.P.), Mé4
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See Toble A 13,730 ydu ¥
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SHELL, HIGH-EXPLOSIVE, 75 MM, M48—STANDARD
SHELL, CHEMICAL, 75 MM, M64—STANDARD

WITH SMOKE (F.S.), SMOKE W.P.: OR GAS, PERSISTENT H.) FILLERS

SHELL, HIGH-EXPLOSIVE, ANTITANK, 75 MM, M

ROUNDS FOR HOWITZERS, 75 mm, M1, M1A1, M2 AND M3

100—STANDARD

COMPLETE ROUND, SHELL, H.E.,, 75 mm, M48

" -y o .. ey -

yzv % e PRSI "'"”""""fff‘.‘\:,{ul,~,\‘ } :K’i -
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@ Primer, Percussion, M1B1 A% @ Case, Cortridge, MS A1, Type | © Retalner, M3 A1 @ Booster, MR0A1

@ Fure, Time and Super-Quick, M54

COMPLETE ROUND, SHELL, CHEMICAL, 75 mm, M64
m“?ﬂﬁruu _""‘”‘""‘ TTTTmT SN e - ,.,...n“lu_,

0]

\
R At B - " .'A “VM. ’-N' «" “ o J
23 49 MAX. |

@ Burster, M8 @ Fuze, P.D., M57

3.42 MAX.

@ Primer, Percussion, M1B1AQ Case, Cantidge, M5A1, Type | © Retainer, M3A1

COMPLETE ROUND, SHELL, H.E, AT., 75 mm, M66

3.42 MAX,

23.47 MAX

© Fuze, BD., M62

@ Primer, Percussion, M1B1 A2 Case, Cartridge, M5A1, Type |l

SHELL, HIGH-EXPLOSIVE, 75 mam, M48
—~STANDARD The standurd

case, MOBALBIL, Type I s a

he propelling charge for the MAN and
MG rounds is contamed i fonre compo-  standard.

substitute

section powder bags. T the M6t round
the propelling charge is in loose form. The
powder bags are held in placein the car-
tridge case by the M3 retamer. The
retainer is foreed over the primer. and
then is tied to the base charge of the four-

UNCLASSIFIED

section puwder bag.

ARGEaP L

kst se SO S S

uents of the complete round consist of the
following: the VN projectife, the M20A
the M4 tane and super-quick
or the MIKAZ (15 See) point-
and the MOAL type |
MiIBrA2
steel cartridge

}Hm\hvr'
fuze
detonating fuze,
containing  Lhe

The

cartridge case

PUreussion primer.

ECHIFF 8 GF GRUNANCE !

The M3AL cartridge case is loosely
fitted to the prajectile to permit ready

access to the four-zone powder bags,

Three increments are connected to the

base charge by a cord. Any or all of the
inerements may be remmoved as required
to obtain a given range. (See Table A))

(Continued on next page)
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SHELL, HIGH-EXPLOSIVE, 75 MM, M48

SHELL, CHEMICAL, 75 MM, M64

SHELL, HIGH-EXPLOSIVE, ANTITANK, 75 MM, M66

(Continved)

The projectile weighs 14.70 pounds.
The propelling charge of FNH powder
weighs 0.92 pound, and the bursting charge
of TNT weighs 1.47 pounds.

The propelling charge is an M1 class
powder. The formula is 85-10-5 and the
grains have a single perforation and a
web of 0.019 inch.

SHELL, CHEMICAL, 75 mm, Mé4—
STANDARD--The complete round for
this four-zone charge chemical shell con-
sists of the following: point-detonating
fuze, M57; M8 burster; the M5A 1, Typel,
cartridge case coniaining the MI1B1A2
percussion primer and the FNH powder

The following table gives the weights
of the complete round, the shell as fired,

and the chemical charge for each type
of shell:

{W.P.) (H.) (F.S.)
Smoke Gas, Pers. Smoke
COMPLETE
ROUND. .... 18.77Ib. 18.461b. 18.93 Ib.
SHELL, AS
FIRED. .. .. .. 15.251b. 14.941b. 15.41 |b.
CHARGE,
CHEMICAL.. 1.351b. 1.041b. 1.51 Ib,

SHELL, HIGH-EXPLOSIVE, ANTI-
TANK, 75 mm, M66—STANDARD —This
projectile ecmbodies the “hollow charge,”

or “Munroe,” principle. It is a remarkable
armor-piercing round and will penetrate
approximately 314 inches of armor. A
bursting charge of 0.81 pound of 50/50
Pentolite and 0.19 pound of 10/90 Pen-
tolite 1s used.

The complete round consists of the
M66 projectile; the base-detonating fuze,
M62; the cariridge case, M5A1, Type II,
which contains the percussion primer,
M1B1A2. The steel cartridge case,
MB5A1B1, Type 11, is substitute standard.

The 0.41 pound of M2 class Hercules
NG formula propelling charge has a web
of 0.015 inch and a single-perforated grain.

propelling charge of 0.92 pound. The F ZONET?I:LE A
burster contains 0.11 pound of tetryl. The OUR- ARGE ANALYSIS

; i Powder Muzzle Maximum Eleva-
steel f:artrldge case, M5A1B1, Type I, 1s Charge Welght Velocity Ronge P
substitute standard. The formula of the ZONE 1—Bars 1 53T 7001/ 2790 vd yTOwTY

. . ’re —Base1..................... . . s ,190 yds.
M1 class propelling charge is 85-10-5  7Ng o Boseq,Iner .. ... ........ 0.48 Ib. 810 f/s 5,360 yds. 43° 40
and the grains have a single perforation  ZONE 3—Base 1, Incr. 2,3............ 0.62 Ib. 950 /s 6,930 yds. 43 o
and a web of 0.019 inch. ZONE 4—Base 1, Incr. 2,3, 4.......... 0.92 Ib. 1,250 £/s 9,610 yds. 43° 30’
CHARACTERISTICS
Shell, H.E., M48 Shell, Chem., Mé4 (FS) Sheli, H.E., A.T., Mé6

Caliber. ......... i 75 mm 75 mm 75 mm
Model of Howitzers. .. ...................... M1, M1 A1, M2, and M3 M1, M1A1, M2, and M3 M1, M1A1, M2, and M3
Proj. Weight. . . .......... .. i 14.70 lb. 15.41 lb. 13.27 Ib.
Proj. Charge and Weight. . ................... TNT, 1.47 lb. 1.51 Ib. 1.00 Ib.}
Boosteror Burster. .. .......... ... .. ... .. M2OA1 M8 B
FUZE. . o e T. and S.Q., M54* P.D., M57 B.D., M62
Primer. .. ... M1B1A2 M1B1A2 M1B1A2
Cartridge Case. . ......... . ccoiennannainns M5AT1, Type If M5A1, Type It M5 A1, Type Iltt
Propelling Charge and Weight................. FNH powder, 0.92 1b, FNH powder, 0.92 Ib, FNH powder, 0.41 Ib.
Complete Round Weight. .. .................. 18.22 Ib. 18.93 Ib, 16.30 lb.
Muzzle Velocity. .. ... 1,250 f/s 1,250 F/s 1,000 /s
MaximumRange. ................... ... 9,610 yds. 9,630 yds.** 7,900 yds.
Chamber Capacity. .......cooveioii .. 59.08 cu. ins. 59.08 cu. ins. 59.08 cv, ins.
Rated Max. Pressure, p.s.ic. .. .............L 29,000 29,000 26,000

{Consisls of 0.81 Ib. of 50/50 Pontc)lile, 0.19 Ib. of 10/90 Pentolite.

v, Fuze, P.D., M4BAZ. (.15 sec.
{Steel canridge case, M5A181, Type |, Is substitute standard.

**For W. P. and F. S. loaded shell; 9620 yards for H, loaded shell.

t1Steel cartridge case, M5A1B1, Type I, is substitute standard.

UNCLASSIFIED
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(A) Primer, Percussion, M28A2 B) Case, Cartridge, MK. Il M2 (&) Shell, HE. M42A1
© Booster, M20A1 ©® Fuze. M. T., M43A5
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In ere are two general types of 3-inch wused in antiaireraft guns consists of the sary with the Mk. IX shell. 1he base of
= antiaircraft guns: the M1618, M1 and loaded and fuzed projectile, the cartridge the M42A1 was also strengthened for ad-
M3, provided with mobile mounts; and case containing a primer, propelling ditional bore safety. The use of the M43A5
the M1917, M1925M1, M2 and M4, de- charge and distance wad. In general, two fuze without an adapter gives a better bal-

signed for fixed mounts.

As the fixed type of gun has a larger
powder chamber than the gun of the
mobile type a larger cartridge case is re-
quired in the complete round. The car-

I DI T
tridge case, Mk. I M2, has a volume of
292 cubic inches, and the ecartridoe oasge

5, @il UWIC CalllnnGge Case

Mk. II M2, used in the mobile type gun,
has a volume of 212 cubic inches. Because
of this difference, the rounds are not inter-
changeable between the two types of guns

3+ RN, + -~ ~ — e
€VEeIL unougn nce same plUJeLulLb arc
fired., The steel cartridge cese, Mk, IT  SHELL HEw 3 ';‘E‘;'A';""A‘d_s.”’sb'
M2B1, is a substitute standard. ARD—The 3 1nch was designed to
take the mechanical time fuze, M43A5,
The ecomnlate panmnd of armireiimids wrtdb it it s adasdan o no cac Tmrmod
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Sheil, H E., Shell, H.E.,
Mao A Ma2A1
Caliber.................. 3 inch 3 inch Propelling Charge and
Model of Guns .. ...... .. * * Weight..............
Proj. Weight. ......... ... 12.65 ib. 12.87 Ib,
Proj. Charge and Weight. . \TNT, 0.86 16§ TNT, 0.86 15§ Complete Round Weight. . .
Booster. ................. M20A1 M20AT Muzzle Velocity......
Fuze........... ... . 21sec., Mk. [l A2 M.T., M43A5 aximom BAnge.
Primer............... .. .. M28A2 M28AQ Chamber Capacity . . . ...
Cartridge Case. . . ... ... t t Rated Max. Pressure, p.s.i..

types of service ammunition are provided
for 3-inch antiaircraft guns: high-explo-

sive and snrapnei The M3, M1 and
NF1IQ1Q [ T TN ala~n 3l
1L s Uild usc ald LIC

M 1918 ant 1&1'1‘01'&
M62, AP.C., and
for anti-tank use.

Shrapnel now on hand is “Limited
Standard” but is available as substitute
for high-explosive shells until the supply
is exhausted. It is used primarily for

"Guns, M1917, M1917TA1, M1917A2, M1917A3, M1917M1, M191TM1 A1, M1917M1A2

M191 7M1A3 M1917MI| M1°17MI|A’<I M1995MM
tCartridge case, Mk, | M2, is used for ﬁxed type of guns M191
Cartridge case, Mk. | M2B1, is substitute standard.

artridge cace, _ul. Y :.

1, Mﬂw:u-« Al M2g

M2 and M4,

7, M1925M1 M2, M4, Steel
ssed for mabile

mounts: M1918, M1 and M3, Steel cartridge case, Mk, Il MiB1 isa subsmule standard.

$Or 50/50 Amatol, 0.77 Ib.; east TNT, 0.08 Ib,
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listic outline to the M42A1 shell.
The interior of the booster body is

threaded to take the mechanical time
£ AMAOAER
1UZC, IVLTOLAd,

The complete round weighs 26.76

pounds and the weight of the projectile
is 12.87 pounds. The shell contains-a
TNT bursting charge of 0.86 pound. The
weight of the NH propeiling charge is

A ER rmg 1« The 97 -wecond time fiige
T.OU PUulluD FS ll.C s 'DLLUllu Lllllc lu Ty
Mk. IITA2, is the approved substitute

standard for the M.T., M43A5 fuze.
The propelling charge is an M1 class

powder of an 87-10-3 formula. The

grains have seven perforations and a web

£ 0 N9 1nakh
1 v.Uo4 1iiCI.

o
Shell, H.E., Sheli, H.E.,
M42A1 M4aaA1

..NH powder, NH powder, 4.56 b,
456 Ib.
26.34 |b 26.39 Ib.

..2,800 /s 2,800 f/s

H.—14,600 yds.
V.—10,500 yds.
284.50 cu. ins.
36,000

..H.—12,100 yds.
V.— 8000 vr*l:i

0V

..284.50 cu. ins.
36,000
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@ Primer, Percussion, M28A?2

® Case, Cartridge, Mk. | M2

@ Fuze, P. D., M48A2 (.05 sec.)

©) shell, H. E., M42A1

©® Booster, M20A1
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3403 MAX.

@ Primer, Percussion, M28 A2

Case, Cartridge, Mk, Il M2

Co © shell, H. E., M42 A1
(&) Fuze,P. D., M48A2 (.05 sec.)

@ Booster, M20A 1

A mmunition for the two models of 3 inch
H seacoast guns, V1190 and M1903,

as 2 X hr\l!hr]nr”

inch
13 poundacer

je ghill known inch

ammunition although the older model
projectiles of that weight arc no longer
standard. Two types of ammunition were
formerly provided for the 3 inch scacoast
guns, but the hlgh-exploqwe shel] M42A1,
1s the only standard item for issue and
manufacture since the armor-piercing
and high-explosive shells, M1915 and
Mk. I, became obsolete.

The cartridge case, Mk, T M2,
quired for use with the M1903 gun due
toitslarger powder chamber. The chamber

volume 1s 284,50 cubic inches as compared

with 203.50 cubic inches for the M1902
gun’s chamber. The M1902 takes the

1S re-

Shell, H.E.,

smaller cartridge case, Mk. II M2. The
steel cartridge case, Mk. 1II M2B1, is

shatitida atandond Th, LA11o Pac 4l oo
supstitute standara. 1ne siieus ior tiese

two guns are issucd as fixed rounds,
and the ammumtlon 1s not 1nterchange-
able due to the different cartridge cases

used.

SHELL, H. E., 3 INCH, M42A1—STAND
ARD —This is the same nrnu\nhlg that 1s

same pr tis
used with mechanical time fuze, M43A5,
for 3 inch antiaircraft guns. The com-

n]pfn v-nnnﬂ consists of the fn"n“ynqg fuize

P.D., M48A2 (.05 sec.); booster, M20A

the Mk. TT M2 or Mk. IT M2BI steel

o bl M 1OND o ANl T
cartr‘dge case with M1902 giin, or MK, 1

‘M2 or Mk. II M2BI1 steel cartridge case

containing the percussion primer, M28A2,

CHARACTERISTICS

Shell, H.E.,

and the NH powder propelling charge of
4.62 pounds in M1902 gun and 4. 87 pounds
in M1903 gun. The bursting charge of
TNT weighs 0.86 pound, or, with the
alternate burstmg charge of 50/50 Amatol
and cast TNT booster surround, 0.85
pound. Loaded and fuzed, the projectile
weighs 12.87 pounds as fired.

The NH propelling charge has an

87-10-3 formula and is an M1 class now—

< 1I0TIULA a1 1S &l R 2 Ciass po

der. The grains have seven perforations
and a web size of 0.043 inch.
anpce wad ed to hold the

AAL dlDt(I/llL\. VV ali 15 u.ck w I.-U ULV S
propelling charge firmly about the 300-
crram prlmer and to keep the charge at a
uljllufn] Ll(:‘llblty .lll( Wdu 18 lIld«uU Ul.
cardboard, in eylindrical form with a disk

at each end, held in place by cord.

]

M42A1 M42A1 Shell, H.E., Shell, H.E.,

Caliber................... 3inch 3 inch MazA1 MazA1
Model of Guns............ M1902 M1903 Sarl‘ric_ige C_c_se “““ --Mk. 1 M2* o MkIMef
Proi. Weight. ............. 12.87 Ib. 19.87 Ib. :_ropellmg(hcrge unc.i Weight NH powder, 4.62 Ib. NH powder, 4.87 Ib.
Do g e T gt . T A e dL Complete Round Weiaht. . . 94 49 Ib 96.39 Ib.
Ffof. LnQrge dna yyeigni....iINi, V.80 10.] TINT, U0 1D, § v Lo TR s -
Booster. .. .. ... . .. M20A1 M20A1 Muzfle Velocity. . ........ 2,800 f/s » 2,800 f/s "
Fuze. ..oooeeiinne . P.D. M48A2(.05sec.) P.D. M48AZ (05sec) Maximum Range.......... 12,100 yds. 12,100 yds.
y"me, 8 M28A2 Chamoer Lapacity. .. ... ... 203.50 cu. ins. 284.50 cu. ins.

e Rated Max. Pressure, p.s.i.. . 36,000 36,000

IG: 50/56 Amaiol, 0.77 ib.; cast INI 0.08 ib.
*Steel cartridge case, Mk, I} M?B1 is substitute standard.
1Steel cartridge case, Mk, | M Rj, is substitute standard,

**At 20°20° Elevation,
HIRINL AQQITITY
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SHELL, HIGH-EXPLOSIVE, 3 INCH, M42AT—STANDARD

ROUND FOR GUNS, 3 INCH, M1918; M1 and M3 (ANTIAIRCRAFT);
M5 and M7 (ANTITANK); AND M6 (TANK)

COMPLETE ROUND, SHELL, H.E., 3 INCH, M42A1

Y
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Q. e} 2

34.05 MAX.

© Shell, HEE. M42A1
@ Fuze, Mechanical Time, M43A5

@ Primer, Percussion, M28A2 Case, Cartridge, MK. 1IM2
@ Booster, M20A1

SHELL, H.E., 3 INCH, M42A1—STAND-
ARD —The high-explosive ammunition
fired in the above antiaircraft guns con-
sists of the M42A1 round which varies
from its predecessor round, the Mk. IX
high-explosive shell (now limited stand-
ard), in the following respect: the M42A1
shell’s one-piece construction, with inside
threading of the nose, eliminates the
necessity for an adapter which the Mk.
IX shell requires.

The round consists of the cartridge
case, Mk, IIM2; the M28A2 percussion
primer; a propelling charge of 4.56 pounds

of NH powder; a distance wad; and the
loaded and fuzed projectile.

As fired, the shell weighs 12.87 pounds,
of which 0.86 pound is a TNT bursting
charge, or an 0.85 pound bursting charge
consisting of 0.77 pound 50/50 Amatol
and 0.08 pound Cast TNT booster sur-
round. The complete round weighs 24.36
pounds.

The propelling charge uses an M1 class
powder of an 87-10-3 formula. The grains
have seven perforations and a web of
0.043 inch.

The mechanical time fuze, M43A5, is

CHARACTERISTICS

used in the M1918, M1 and M3 guns. The
point-detonating fuze, M48A2 (.05 sec.),
is used in the M1, M3, M5, M6 and M7
guns, and the P. D.fuze M48A2 (.05 sec.)
in the M 1918 gun.

The mechanical time fuze, M43A5,
used in this shell is driven by a pair of
weights which are acted upon by the
centrifugal force set up by the rotation
of the shell in flight. The time ring is
graduated for 30 seconds maximum setting.

The steel cartridge case, Mk. II M2B1,
is a substitute standard for use in the
M1918, M1, M3, M5, M6 and M7 guuns.

Shell, H.E., M42A1 Shell, H.E., M42A1 Shell, H.E., M42A1

Caliber............... ... 3 inch 3 inch 3 inch

Modelof Guns. ............................... M1, M3 M1, M3, M5, M6, M7 M1918

Proj. Weight. . ................. ... ... ... .. ... 12.87 lb. 12.87 Ib. 12.87 Ib.

Proj. Charge and Weight. ................ ... .. TNT, 0.86 lb.t TNT, 0.86 Ib.t TNT, 0.86 ib.t

Booster. . ................ . M20A1 M20A1 M20A1

Fuze. ... ... . . P.D., M48A2 (.05 sec.) M.T., M43A5S M.T., M43AS5 or P.D., M48AZ2 (.15 sec.)

Primer. . ... ... .. M28A2 M28A2 M28A2

Cartridge Case. ..., Mk. 11 M2* Mk. [l M2* Mk. I| M2*

Propelling Charge and Weight....... . .. ... .. NH powder, 4.56 b, NH powder, 4.56 |b. NH powder, 4,56 ib,

Complete Round Weight........................ 24.36 lb. 24.36 |b. 24.36 [b.

Muzzle Velocity . ................ ... ... ... .. 2,800 f/s 2,800 f/s 2,600 f/s

Maximum Range . ................ .. ... .. ... Horiz., 14,780 yds. Horiz., 14,780 yds. Horiz., 13,500 yds.
Vert.,, 10,100 yds. Vert., 9,420 yds.

Chamber Capacity. . ........................... 203.50 cu. ins. 203.50 cu. ins. 203.50 cu. ins.

Rated Max. Pressure, psii.. . ................. ... 36,000 36,000 36,000

1Or 50/50 Amatol 0.77 lb,; Cost TNT 0.08 ib.
"Steel cartridge case, Mk, Il M2B1, is substitute standard for use in M1918, M1, M3, M5, M6 and M7 guns,

fIAIN ACCITIEN



PROJECTILE, ARMOR-PIERCING CAPPED, 3 INCH, M62A1—STANDARD
SHOT, ARMOR-PIERCING, 3 INCH, M7 9—SUBSTITUTE STANDARD

ROUNDS FOR GUNS, M1918, M3 (ANTIAIRCRAFT);
M35 (ANTITANK); M6 AND M7 (TANK)

COMPLETE ROUND, PROJECTILE, A.P.C., 3 INCH, M62A1

] —

20, 0°0, 070 0™ 0™ 070 0 O o
> 2 V2 Q2 S0 0% 0% o 1
SIS IIIN IS 2008000 \
0,000 2 2% ' 0% 0° o'
3554 MAX.— ]
@ Primer, Percussion, M2BA2 Case, Cartridge, Mk. 1] M2 © Distance Wad
©) Fuze, BD., M66A1 ® Projectite, AP.C., M62A1

COMPLETE ROUND, SHOT, A.P., 3 INCH, M79

I— INININININITNONOS PN 2 o
5 ZDLDADLNENANTDS LS TS
N TS, T STSTSTS T %Dﬁoé":\?
I NN NN N PSSO\ 2N 2N
] 31.57 MAX.
@ Primer, Percussion, M28 A2 . Case, Cartridge, Mk, 1] M2 © Distance Wad @ Projectile, A.P.C., MT9

Due to the additional manufacturing M?79, was classified as substitute standard  the M79 shot will be manufactured and
steps necessary in the production for use in the 3 inch antitank guns, M3 issued until the original procurement has
of the three-piece M62A1 projectile, the and M5, and the 3 inch tank gun, M7. bcen completed.

easily made 3 inch monobloc projectile, As the M62A1 now is in full production, Both rounds use a propelling charge of
Projectile, A.P.C., Projectile, A.P.C., Shot, A.P., Shot, A.P., Projectile,
Mé2A1 Mé62A1 M79 M79 Drill, M10
Caliber..................... ... ... .. ... 3 inch 3 inch 3 inch 3 inch 3 inch
Modelof Guns............. .. ... ....... ... M3, M5, M6, M7 M1918 M3, M5, M6, M7 M1918 All guns
Projectile Weight. . . ....... .. ... . ... . .. . .. 15.43 b, 15.43 |b. 15.0 Ib. 15.0 1b. 24.50 fb.
Proj. Charge and Weight. . ........ .. ... . . .. . Expl. “D," 0.144 1b, Expl. "D,” 0.144 b, —— —
Fure ... ... . . B.D., M66A1 B,B., M66A1 e —_— Dummy,
M42A1
Primer. . ... ... ... ... M28A2 M28AQ MQ28A2 M28AQ R
Cartridge Case. . ......................... ... Mk. Il M2* Mk. [} M2* Mk, Il M2* Mk. Il M2* e
Propelling Charge and Weight........... ... .. NH powder, 4.62 lIb. NH powder, 4.62 Ib. NH powder, 4.62 Ib. NH powder, 462 b ——
Complete Round Weight............. ... .. .. 27.23 b, 27.923 lb. 26.80 Ib. 26.80 Ib, 24.50 Ib.
Muzzle Velocity . . .............. ... ... .. .. 2,600 f/s 2,400 f/s 2,600 /s 2,400 f/s —_—
Maximum Range. . ............. .. L 16,100 yds. 15,300 yds. 12,770 yds. 11,000 yds. —
Chamber Capacity. . ....................... .. 205.585 cv. ins. 205.585 cu. ins. 203.50 cu. ins. 203.50 cu. ins. —
Rated Max. Pressure, p.s.i.. . ............. .. ... 38,000 36,000 38,000 36,000 _—
Armor Penetration at 20°
Homogeneous Plate
Q0 yards. ................ . ... ....... 43 ins. 3.8 ins. 4.7 ins. 4.1 ins. _
1000 yards. . ............ ... ... ... ... 3.9 ins. 3.4 ins, 3.9 ins. 3.5 ins. —_—
Face-Hard. Plate
500 vyards. . ... .. L. 4.5 ins. 4.0 ins. 3.2 ins. 2.8 ins. —
1000 yards. .. ............ ... .. ... ... 4.0 ins. 3.6 ins. 2.8 ins. 2.4 ins. —

*Steel cnnrlaqo case, Mk. Il M2B1, is substitute standard

UNCLASSIFIED o

(Continued on next page)




PROJECTILE, ARMOR-PIERCING CAPPED, 3 INCH, M62Al
SHOT, ARMOR-PIERCING, 3 INCH, M79

(Continued)

the same type and weight —4.62 pounds
of NH powder. The M1 class powder
used in the propelling charge has an
87--10-3 formula. The grains have seveun
perforations and a web of 0.043 inch. For
powder-burning uniformity a distance
wad insures that the propelling charge is
confined around the primer.

PROJECTILE, ARMOR-PIERCING
CAPPED, 3 INCH, M62A1-—-STANDARD
—'This projectile 1s standard for issue lo
using forces with the 3 inch, M3, antiair-
craft and M5 antitank guns, and the
tank gun, M7. It also 1s used in the
M1918, M1 and M6 guns.

The projectile mcasures 14.47 inches
overall and consists of the projectile
body to which the armor-picrcing cap is
soldered or crimped. The windshield nose

UNCLASSIFIED

is threaced to the cap. Alternate wind-
shicld-attachment methods are discussed
under Projectile, A.P.C., 75 mm, M61, as
both projectiles use the same methods.

The complete round consists of the
projectile which weighs 15.43 pounds as
fired and contains a bursting charge of
0.144 pound of explosive “D,” the base-
detonating fuze, M66AL; the Mk, Il
M2 cartridge casc, with a 212 cubic inch
volume, which contains the M28A2 per-
cussion primer to detonate 4.62 pounds
of NH powder. The steel cartridge case,
Mk. IT M2B1, is substitute standard for
use in the M1918, M1, M3, M5 and M7
guns.

SHOT, ARMOR-PIERCING, 3 INCH,
M79 —SUBSTITUTE STANDARD — The
complete round for this shot is composed

of the A.P. Shot and the Mk. II M2
cartridge case containing the M28A2
percussion primer and a propelling charge
of NH powder. The Mk. 11 M2B1 stcel
cartridge case is substitute standard.

The shot is manufactured from WD-
4150 steel bar stock and is given a special
heat treatment to improve its armor-
penetration properties. Red tracer com-
position is pressed into a cavity in the
base of the shot. The burning time of the
tracer is 3 seconds.

A complete round of this shot measures
31.57 inches in length and weighs 26.8
pounds. The shot itself measures 9.22
inches in length and weighs 15 pounds.

PROJECTILE, DRILL, M10-—~STAND ARD
—(See Table of Characteristics.)



SHELL, HIGH-EXPLOSIVE, 3 INCH, M42AT—STANDARD

PROJECTILE, ARMOR-PIERCING CAPPED, 3 INCH, M62AT—STANDARD
SHELL, SMOKE, 3 INCH, M88—STANDARD

SHOT, ARMOR-PIERCING, 3 INCH, N7 9—SUBSTITUTE STANDARD

ROUNDS FOR GUNS, 76 mm, M1, M1A1, AND M1A2

COMPLETE ROUND, SHELL, H.E., 76 mm, M42A1
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3225 MAX,
@ Primer, Percussion, M28A2 Case, Cartridge, M26 © Booster, M20A1
© Fuze, P.D., M48A2 (.05 sec.) ©® Shell, HE., M42A1

COMPLETE ROUND, PROJECTILE, A.P.C., 76 mm, M62A1

-—-]
>

% % ININ NS LN PSP N N 0NN SN 0N, /I N
3 aSoes f% f‘ &5 i 2N PN INONIN TN, B LR &I
3 % — ; e AT AYAYANAWAN [Tl d&’ O
o 2N P \f%/ﬂx >‘§/% /%/ PNG NS NG NEN P P FF T
LQM 0NN E NS, NN, M 7, SIS b
1 33.80 MAX,
@ Primer, Percussion, M28A2 Case, Cartridge, M26 © Fuze, BD, M&6AT © Projectile, AP.C., M62AT

COMPLETE ROUND, SHELL, SMOKE, 76 mm, M88

000000000 ] (g

28.56 MAX. .
© shell, Smoke, M88

@ Primer, Percussion, M28A2 Case, Cartridge, M26 © Relay Pellets

COMPLETE ROUND, SHOT, A.P., 76 mm, M79
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} 29.76 MAX

@ Primer, Percussion, M28AQ Case, Cartridge, M26 © Shot, A.P., MT9
{Continued on next page)
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SHELL, HIGH-EXPI.OSIVE, 3 INCH, M42A1
PROJECTILE, ARMOR-PIERCING CAPPED, 3 INCH, M62A1

SHELL, SMOKE, 3 INCH, M88

SHOT, ARMOR-PIERCING, 3 INCH, M79

(Continued)

he three projectiles above are classified

as standard for use in the guns, 76 mm,
M1, M1A1, and MIA2. Three-inch shells
may be used since the gun is actually
76.2 mm, or 3 inches, in caliber. The
principal difference between the 3 inch
and the 76 mm complete rounds 1s 1n the
capacity of the cartridge case. Due to
this, the rounds are not interchangeable
between the 3 inch and 76 mm guns.

SHELL, H.E., 3INCH, M42A1—-STAND-
ARD—This round uses the M26 cartridge
case with a chamber capacity of 140.50
cubic inches. A complete round of this
ammunition for the 76 mm gun consists
of the high-explosive shell, M42A 1, fuzed
with the P.D. fuze, M48A2 (.05 scc.);
the M26 cartridge case conlaining the
percussion primer, M28A2; and the FNH
propelling charge.

With a propelling charge of 3.62 pounds
of FNH powder in the 76 mm gun the
shell attains a muzzle veloeity of 2,700
feet per second; in the 3 inch gun the
shell, propelled by 4.56 pounds of NII
powder, attains a muzzle velocity of

2,800 feet per sccond. Maximum range
of the 76 mm gun is 14,650 yards; that
of the 3 inch gun is 14,780 yards at 42°
45’ clevation when firing the M42A1
shell.

The 3.62 pounds of M1 powder for the
76 mm gun has an 87-10-3 formula. The
powder grains have seven perforations
and a 0.0395 inch web.

Weight of the bursting charge is 0.86
pound of TNT, or an alternate charge of
0.85 pound, consisting of 0.77 pound
50/60 Amatol and 0.08 pound cast TNT
booster surround. The shell as fired weighs
12.87 pounds. Complete round weights
are 22.11 pounds for the 76 mm round,
and 24.61 pounds for the 3 inch round.

PROJECTILE, ARMOR-PIERCING,
CAPPED, 3 INCH, M62A1—STANDARD
—This round uses the M26 cartridge case
with a chamber capacity of 142.6 cubic
inches compared with the 203.5 cubic
inch chamber capacity of the Mk. II M2
cartridge case used with the 3 inch round.
The 76 mm round develops a muzzle
velocity of 2,600 feet per second and a

CHARACTERISTICS

maximum range of 16,100 yards at 45°
elevation. The 3 inch round develops the
same muzzle velocity and maximum range.

The weight of the armor-piercing cap
round is 15.43 pounds. The shot uses the
basc-detonating fuze, M66A1, to ignite
0.144 pound of explosive “D” bursting
charge. Complete round weights are 24.55
pounds for the 76 mm round, and 27.23
pounds for the 3 inch round.

The 3.62 pounds of M1 powder has an
87-10-3 formula. The grains have seven
perforations and a web of 0.0395 inch.

For description of projectile, see 3 inch
gun rounds.

Comparative data on armor penetra-
tion at 20° for the 76 mm, 75 mm, and
3 inch armor-piercing cap rounds follow:

Face-

At 500 Homo. Hard.
yds. Plate Plate

76 mm, M62 Projectile* 4.3 ins. 4.5 ins.

75 mm, M61 Projectile 2.9 ins. 3.5 ins.

3 inch, M62 Projectile* 4.3 ins. 4.5 ins.
Face-

At 1,000 Homeo. Hard.
yds. Plate Plate

76 mm, M62 Projectife* 3.8 ins, 4.0 ins.

75 mm, M61 Projectile 2.6 ins. 3.1 ins.

3 inch, M62 Projectile* 3.8 ins. 4.0 ins.

Shell, H.E., M42A1

Caliber. .. ....... ... ... ... ... ... 76 mm
Model of Guns. . ............ ... .. .. .. M1, M1A1, M1A2
Proj. Weight. . ........... .. ... .. ...... 12.87 ib.
Proj. Charge and Weight. . ... ... ... .. . . .. TNT, 0.86 lb.**
Booster............. ... . ... ... .. M20A1
Fuze... ... .. .. P.D., M48A2
Primer. .. ........ . ... .. M28A2
Cortridge Case. . ........................ M26+
Propelling Charge and Weight. . ... ... . .. FNH powder, 3.62 Ib,
Complete Round Weight. ... ...... . ... . .. 22.11 Ib.
Muzzle Velocity . ........ ... ... ... .. .. 2,700 f/s
Maximum Range. ......... ... ... . .. 14,650 yds.
Chamber Capacity. ............... ...... 140.50 cu. ins.
Rated Max. Pressure, ps.i.. . ............ .. 43,000
Armor Penetration at 20°
Homogeneous Plate
500yards. ....................... _—
1000vyards. . ...................... -—
Face-Hard. Plate
500yards. . ...................... _—
1,00yards. . ...................... ——

*Same Projectile.
**Qr 50/50 Amatol 0,77 Ib, plus Cast TNT 0.08 Ib,
***At 15° Elevation,
1The M26B1 steel cartridge case is substitute standard,

HNECHAQRIFIED

Proj. A.P.C., M62A1
76 mm

M1, M1AT, M1ASR
15.43 lb.

Expl. "D,"” 0.144 |b.

B.D., M66A1
M28AQ

M26%

FNH powder, 3.62 Ib.
24,55 Ib,

2,600 f/s

16,100 yds.

142.6 cu, ins.

43,000

4.3 ins.
3.8 ins.

4.5 ins,
4.0 ins.

Shell, Smoke, M88

76 mm

M1, M1A1, M1A2
7.60 Ib.

H.C., 3.13 Ib,

M28A2
M261

FNH powder, 0.219 I|b.

13.43 Ib.
900 /s
2,000 yds. ***
143.6 cu. ins.
4,000

Shot, A.P., M79

76 mm

M1, M1AT, M1AQ

15.00 b,

M28AQ
M26t

FNH powder, 3.62 1b,

24,24 Ib.
2,600 f/s

12,770 yds.
143,66 cu. ins.

43,000
4.6 ins,
4,0 ins.

3.2 ins.
2.8 ins.

(Continued on next page)



SHELL, HIGH-EXPLOSIVE, 3 INCH, M42Al
PROJECTILE, ARMOR-PIERCING CAPPED, 3 INCH, M62A1

SHELL, SMOKE, 3 INCH, M88

SHOT, ARMOR-PIERCING, 3 INCH, M79

(Continued)

SHOT, ARMOR-PIERCING, 3 INCH,
M79 —SUBSTITUTE STANDARD — The
M79 Shot is authorized as a substitute
standard for the M62A1 Projectile. 1t is
a solid monobloc construction shot con-
taining a built-in tracer, which has a
burning time of 3 seconds. For a more
complete description of shot see 3 inch
gun rounds.

A complete round consists of the M79
ALP. Shot, the M26 or M26B1 cartridge
case, containing the M28A2 percussion
primer and a propelling charge of FNH
powder.

The shot weighs 15.0 pounds and when
assembled to form a complete round the
weight is 24.24 pounds. As fired the

UNCLASSIFIED

cno -

round measures 29.76 inches in length,

The same charge and type of propellant
as used with the Projectile, A.P.C.,
MG62A1 is used.

SHELL, SMOKE, 3 INCH, Msg8g—
STANDARD— This unfuzed, base-emis-
sion round differs completely from other
standard rounds fired in this gun. In
appearance the shell resembles a canister.
It was adapted from the British base-
emission type shell and has the advantage
of emitting smoke from the base of the
projectile toward the end of the shell’s
trajectory.

This effect is obtained by use of a set
of special composition pellets which are

ignited when the shell is fired. They burn
for a specific length of time, enough to
insure that the IH. C. smoke filler is
ignited, and allowed to escape through
the hole in the base of the shell, toward
the end of its trajectory.

The advantage of this round is that it
uses no burster in the shell but disperses
the smoke clond gradually, forming a
more concentrated “‘curtain” than the
fuzed smoke shells which produce the
“puff” type cloud.

The 0.219 pound of M2 powder is a
Hercules NG formula. The web size is
0.015 inch and the grain has a single
perforation. i



SHELL, HIGH-EXPLOSIVE, 81 MM, M4 3A1—STANDARD
SHELL, HIGH-EXPLOSIVE, 81 MM, M56—STANDARD
SHELL, CHEMICAL, 81 MM, M57 —STANDARD

ROUNDS FOR MORTAR, 81 mm, M1, AND MORTAR, 3 INCH, MK. 1A2

COMPLETE ROUND, SHELL, H.E., 81 mm, M43 A1

3181 MAK. —=

@ Primer, Percussion, M33

10115 MAX

Cartridge, [gnition, M6

=
f

SN AN 0. WA
R R R e/

3540 AN TS C LTS I8

318 MA

JKI/_.,;

COMPLETE R

5N
SIS, ]

Primer, Percussion, M34

®y

17.48 MAX.
Cartridge, Ignition, M6

- 3.18 MAX. —

COMPLETE ROUND, SHELL, CHE

MICAL, 81 mm, M57

it

)

@ Primer, Percussion, M34

Cartridge, ignition, M6

———— 17.48 MAX.

© Burster, M1

© -Fuze, P.D., M52

Since the last war, vast changes in de-
signhavebeen madein theold “Stokes”
mortar projectiles to improve their bal-
listics and functioning.

All the existing 3 inch and 81 mm
mortar shells have a fin assembly to give
greater stability to the shell in flight. Due
to the improved stability, the present
standard projectiles usc a point-detonating
fuze, the M52 or M53, in place of the ““all
ways” fuze that was necessary in World
War I shells.

The interior of the fin assembly is
machined to take the ignition cartridge
and is perforated by a number of holes
to permit the flame from the ignition
cartridge to flash through to the propcl-
ling increments which are clipped between

HAINT AQCICICD

the fins by the M2A1propellant increment.
holderin the M43A1 high-explosive round.
On the M56 and M57 rounds the incre-
ments are placed around the cartridge
holder tube. The shells are loaded through
the muzzle of the mortar and ignition
occurs when the primer strikes the fixed
firing pin in the base of the barrel.

Both the 81 mm and 3 inch mortars are
smoothbored. The 81 mm mortar, M1, is
the present standard for manufacture and
issue, and it has superseded the 3 inch
mortar, Mk. JA2. The ammunition is the
same for both although a larger propelling
charge can be used in the 81 mm mortar.

SHELL, HIGH-EXPLOSIVE, M43A1—
STANDARD—This high-explosive shell
1s intended primarily for use against

-

enemy personnel. As fired, the shell with
fuze, P.D., M52, weighs 6.92 pounds.
Of this the TNT bursting charge weighs
1.22 pounds; an alternate charge consists
of 0.98 pound of 50/50 Amatol and 0.19
pound Cast TNT booster surround. An-
other loading consists of 1.28 pounds of
trimonite. The weight of six M1 incre-
ments of sheet powder propellant is 0.097
pound. The sheet powder used has a
Hercules NG formula. Several of the
sheets are sewn together, each sheethaving
five perforations, one in the middle and
one in each corner, the web size being
0.008 inch. Each increment is contained
in a Cellophane bag which protects the
charge and insures dry powder. The com-
plete round weighs 7.05 pounds.

(Continued on next page)



SHELL, HIGH-EXPLOSIVE, 81 MM, M43A1

SHELL, HIGH-EXPLOSIVE, 81 MM, M56

SHELL, CHEMICAL, 81 MM, M57
(Continued)

An alternate method of manufacture
is a one piece shell body which does away
with the adapter needed with the M43A1
round. This 1s the M43A1B1 shell. The
shell body is produced by any of the
following methods: forging, cupping of
specially rolled plates, welded longitudin-
ally, or casting. Firing data are given in

Table A.

SHELL, HIGH-EXPLOSIVE, M56—
STANDARD—The Mb56 projectile em-
bodies a relatively large charge, 4.30
pounds of TN'T, in relation to the total
weight, 10.62 pounds, of the shell as fired
with the fuze, P.D., M53. It is designed
primarily for use against light emplace-
ments. Alternate bursting charges are:
3.89 pounds of 50/50 Amatol and 0.20
pound of Cast TNT booster surround,
or 4.46 pounds of trimonite.The maximum
range 1s less than the M43A1. Ranges
are listed in Table B. The M2 increment
powder used in this round comes in sheets
and is a Hercules NG formula. Several
sheets are sewn togetherand eachsheethas
one perforation and a web of 0.008 inch.

(TABLE A) SHELL, HIGH-EXPLOSIVE, M43A1 WITH

SHELL, CHEMICAL, M57—STANDARD
—The chemical shell, M57, with WP or
IS filler, is used to make a smoke screen.
When the shell is detonated, the burster
charge fragments the shell body, scatter-
ing the filler to form the smoke cloud. The
round uses the same increment powder
as the M36, HE, shell.

As fired, the shell weighs 11.86 pounds
when FS filled, and 11.33 pounds when
WP filled. The weights of the chemical
charge arc 4.59 pounds with FS, and
4.06 pounds with WP filler. The weight
of the tetryl burster charge is 0.08 pound,
Complete round weights are as follows:
12 pounds when FS filled, and 11.47
pounds when WP filled. Firing table data
for these shells are given in Tables C
and DD,

SHELL, TARGET PRACTICE, M44—
STANDARD—Loaded and fuzed, the
cast-iron shell of this round weighs 6.92
pounds, the same as the high-explosive
shell, M43A1. The charge used is 0.2
pound of black powder. Fuze, P.D., M52,
1s used. A propelling charge consists of

sheet powder in 6 increments of approxi-
mately 172 grains each. Only four incre-
ments are used in the 3 inch trench mortar,
due to the lower pressures allowed in this
mortar.

The sheet powder used has a ITercules
NG formula. Several of the sheets are
sewn together, cach sheet having five
perforations, one in the center and one
in each corner, the web size being 0.008
inch. The round is assembled with per-
cussion primer, M33.

SHELL, PRACTICE, M43A1—STAND-
ARD—O.C.M. 12734 approved this round
as an alternative to the M44 practice
round. The M43A1 practice shell uses a
black powder charge of 0.16 pound in
place of the 1.221b. NI charge usedin the
high-explosive round, M43A1. In all other
respects the M43A1 practice shell is
identical with the high-explosive shell,
M43Al. The round is assembled with
percussion primer, M33.

PROJECTILE, DRILL, M68—STAND-
ARD—(See Table of Characteristics.)

(TABLE C) SHELL, CHEMICAL, M57 (FS)

FUZE, P.D., M52 . Muzzle Maximum .
Muzzle Maximum Charge Velocity Range Elevation
Charge _ Ve'}cgv Range g E'enﬁfjon Zonel........ Cartridge + 1 Incr. 291 F/S 808 yds.  45° 00’
Zone0........ Carridge 235 K/ 1 yds. 2. Zone 2....... .Cartridge + 2 Incr. 390 F/S 1,374 yds.  45° 00’
Tone g Gadse T g e 9 Hg 1500 i e Zone 3 Cartridge + 3 Incr. 472 F/S 1,916 yds.  45° 00’
Zone 2.... ... .Cartridge + 2 incr, , yds. ° one 3........Cartridge . . R
Zg:: 3. .C:rhidge 4+ 3lncr. 499 F/S 2,042 yds. 45° Zone 4*...... .Carridge + 4 Incr. 544 F/S 2,431 yds.  45° 00’
Zone 4.... ... Cartridge + 4 Incr. - 572 F/S 2,517 yds. 45° [ — o
Zone 5*... ... Cartridge + 5 Incr. 638 F/S 2,963 yds. 45° *Not to be used in 3 inch mortar, Mk, 1A%
Zone 6*... ... .Cartridge + 6 Incr. 700 F/S 3,288 yds. 45°
*Not to be used in 3 inch mortar, Mk. 1A, (TABLE D) SHELL, CHEMICAL, ms1 fwy) Mo
vzzle aximum
(TABLE B) SHELL, HIGH'EXPL?‘SIVT' M“M . Charge Velocity Range Elevation
vizle aximum .  45° 00’
Charge Velocity Range Elevation Zorel...... "cu'"fdge + ; :"c" §g; Elg an)?) Yj’ 45° 00’
Zone 1....... .Carliridge + 1 Incr, 306 F/S 875 yds. 45° 00’ Zone 2........Cartridge + 2 Incr. / yds. e
Zone 2........ Cartridge + 2 Incr. 412 F/S 1,474 yds. 45° 00/ Zone 3........Cartridge + 3 Incr. 484 F/S 1,952 yds. 45° 00
Zone 3 PR vCuriridge + 3 lncr. 502 F/S 2,046 yds. 450 00' Zone 4% ... ..Camidge + 4 lncr. 560 F/S 2,466 yds. 450 oor
Zone 4*... ... .Cartridge + 4 Incr. 583 F/S 2,558 yds. 45° 00’ ISR . MK 1A2
*Not 1o be used In 3 Inch mortar, Mk. A2, *Not to be used in 3 inch mortar, Mk, .
Shell Shell Shell Shell, Shell,
H.E., M43A1i  H.E., M56 Chem., Mds7 ;'1.?., M4:' . ar;mnmg:i :;193
iber. ..o 81 d 3 in, 81 d 3 in. 81 mm and 3 in, mm an in, mm an in.
Madel of Mortars M1, Mk TAZY  MT, Mic TAZS M Mk IAZY M1, Mk TAZ M1, Mic 1A2*
Proj. Weight. . ....... .. ... ... ... ... .. 6.92 Ib.1 10.62 Ib.}t1 11.331b.9¢ 6.92 1b, —_—
Proj. Charge and Weight. . ........... ... TNT, 1.22 [b.§ TNT, 4.30 Ib.1] g:em. ((&?&)445361% BP, 0.2 lb. —_—
em. . .
—_— [— M1 — —
Pumer L e e PD., M53 P.D., M52 P.D., M52¢ —
Primer. . ... ... .. ... ... ... M33 M34 M34 M33 M3
Ignition Cartridge.. ... .......... ... .. .. Mbé Mé M3 ggb 4 NS dr. 190 ars
Propelling Charge and Weight. ...... ... .. Sheet pwdr,, Flake prop. pwdr.,  Flake prop. pwdr., eet p'w r., pwdr., grs.
0.097 Ib. 0.116 ib. 0.116 Ib. 0.097 Ib,
Complete Round Weight.... ... . ... ... 7.05 Ib *** 10.77 1b.§§ 11.59 1b.99 76%5F|b. 1_;;8 "
Muzzle Velocity . ............. ... .. .. 700 f/s 583 f/s 560 f/s - 7 8/5 J 128! s
Maximumrange. . ... ... ... ... ... 3,288 yds. 2,558 yds. 2,466 yds. 11 3,230 yds. yas.
Rated Max. Pressure, pusiiv. .. ............ 6,000 6,000 6,000 6,00

**81 mm Mortar, M1, 3 inch Mortar, Mk. 1A 2

8 .
The Shell, Practice, M43A1, not listed in above table, differs only in the amount of charge:
T.

0.16 Ib. of black powder as against 1.22 Ib. of TN

16.86 Ib. with Amate] and TNT Icading and 7.02 |b. with trimonite loading. . .
§1.17 Ib, consisting of 0.98 Ib. 50/50 Amatol and 0.19 Ib. Cast TNT or 1.98 Ib. trimonite.

UNCLASSIFIED R

%P.D., M52B1, alternate fuze.

[k ¥ ol

4.46 Ib, of trimonite,
Y §For W.P. Chemical Shell,

i ith Amatol and TNT loading and 7.11 1b. with trimonite loading.
TT?giilﬁi‘).‘uxifh A'«“:aolol :nd INT loading and 10.79 Ib. with trimonite loading.

$510.56 Ib. with Amatol and TNT loading and 10.94 Ib. with trimonite loading.

st Allernate bursting charges: 3,89 Ib., 50/50 Amatol and 0.20 ib. Cast TNT booster surround;



SHELL, HIGH-EXPLOSIVE, 90 MM, M71—STANDARD
PROJECTILE, ARMOR-PIERCING CAPPED, 90 MM, M82—STANDARD
SHOT, ARMOR-PIERCING, 90 MM, M7 7 —SUBSTITUTE STANDARD

ROUNDS FOR GUNS, 90 mm, M1, M1A1, M2 AND M3 (ANTIAIRCRAFT)

COMPLETE ROUND, SHELL, H.E., 90 mm, MT1

@ Primer, Percussion, M28A2

Case, Cartridge, M19

37.44 MAX.

© Booster, M20A1

© Fuze, M.T, M43AS

COMPLETE ROUND, A.P.C., 90 mm, M82

I S —

@

38.24 MAX.

@ Primer, Percussion, M28A2

Case, Cartridge, M19

© fuze, B.D., Mé68

COMPLETE ROUND, SHOT, AP., 90 mm, M77
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@ Primer, Percussion, M28 A2

32.75 MA X.
Case, Cartridge, A19

© Shet, AP, MT7

hese rounds use an NH propelling

charge of M1 class powder with a
formula of 87-10-3. The grains of this
powder have seven perforations and a
web of 0.049 inch.

SHELL, HIGH-EXPLOSIVE, 90 mm, M71
—STANDARD-—"The90 mm high-explosive
shell, M71, was designed and standardized

AN AQQIFIERN

to replace the now obsolete 90 mm, M58,
when it was discovered that the latter
when manufactured from high - sulfur,
high - manganese, free - machining steel
without a final heat treatment would not
stand up under the strain of firing.
The shell, M71, 1s of the strcamlined
type with a tapered or boat-tailed base.
This streamlining is completed by a con-

tinuation of the projectile’s radius of
ogive over the exterior surface of the
fuze, MT., M43A5.

When used for antitank purposes, the
M71 shell is also furnished with the
P.D. fuze, M48A2 (.05 sec.). The Fuze,
P.D. M48A2 (.15 sec.) is used against
motor torpedo boats.

The bursting charge consists of 2.04



SHELL, HIGH-EXPLOSIVE, 90 mm, M71

PROJECTILE, ARMOR-PIERCING CAPPED, 90 MM, M82
SHOT, ARMOR-PIERCING, 90 Mm, M77

(Continved)

pounds of TNT in the shell which weighs
23.40 pounds as fired, and has an over-all
length of 16.34 inches. Alternate loading%
consist of 1.81 lbs. of 50/50 Amatol and

0.15 Ib. of TNT booster surround, or
2.13 Ibs. of Composition “B.”

A propelling charge of 7.31 pounds of
NH powder is used in the M19 cartridge
case. (See 1 under “Characteristics.”) The
complete round weighs 42.04 pounds.

The booster, M20A1, in combination
with the mechanical time fuze, M43A5,
or with the P.D. fuze, M48A2, provides
a bore-safe combination, since the rotor
of the booster holds the detonator out of
line with the flash hole until the shell has
cleared the muzzle of the weapon.

The M28AZ2 percussion primer contains
300 grains of black powder and extends
well up Into the cartridge case to insure
uniform ignition of the propelling charge.

Shell, H.E., MT1

PROJECTILE, ARMOR-PIERCING,
CAPPED,90mm, M82—STANDARD—This
projectilehasbeenstandardized asthe
companion projectile to the M71. The
components of the complete round con-
sist of the M82 projectile, loaded and
fuzed with the B.D. fuze, M68; the M19
cartridge case containing the M28A2
percussion primer; and a propelling charge
of 7.31 pounds.

Soldered to the nose of the body is a
mild steel armor-piercing cap to which a
windshield assembly is serewed. The as-
sembly consists of a windshield adapter
made from cold drawn seamless steel
tubing, and attached to it by brazing a
cold rolled stcel windshield ogive. An
alternate manufacture of windshield per-
mits direct 360° crimping to the cap.
The over-all length of the shot is 15.49
inches and as fired weighs 24.06 pounds,
The complete round weighs 42.75 pounds.

CHARACTERISTICS

Proj., A.P.C., M82

Proj., Drill, M12

SHOT, ARMOR - PIERCING, 90 mm,
M77 — SUBSTITUTE STANDARD — The
M77 shot is substitute standard for
the M84 projectile. It is a solid mono-
bloc shot and does not contain a burst-
ing charge or armor-piercing cap. It
has a tracer plug which is screwed into
the body of the shot. The tracer consists
of 49 grains of red tracer composition and
20 p:rams of lo‘nn‘er comnnmtlon__ A cel-
luloid closing cup seals the tracer into the
plug. The tracer has a 3 second burning
time. A complete round consists of the
Shot, A.P., M77, it measures 32.75 inches
in length and weighs 42.04 pounds. The
shot measures 10 inches and weighs 23.4
pounds.

PROJECTILE, DRILL, 90 mm, M12—
STANDARD—(See Table of Character-
istics.)

SHOT, A.P., M77

Caliber. ..................... 90 mm 90 mm 90 mm 90 mm
Modelof Gun................ M1, M1A1, M2, and M3 M1, M1A1, M2, and M3 M1, M1A1, M2, and M3 M1, M1A1, M2, and M3
Proj. Weight. . ................ 23.40 |b.t 24.06 Ib, _— 23.40 Ib,
Proj. Charge and Weight. .. ....TNT, 2.04 Ib.§ Expl. *D", 0.31 Ib. — —
Booster....................... M20A1 —_— —_—
Fuze................. ...l M.T., M43A5* B.D., M68 M44A2, Dummy —_—
Primer....................... M28A2Q MEBA2 _— M28AQ
Cartridge Case. . .............. M19+ M19% —_— M19t
Propelling Charge and Weight . . NH powder, 7.31 b, NH powder, 7.31 Ib. — NH powder, 7.31 Ib.
Complete Round Weight.... .... 42.04 1b.g 42.75 Ib. 39.15 Ib. 49.04 Ib,
Muzzle Velocity. . ............ 2,700 t/s 2,670 f/s —_ 2700 f/s
Maximum Range.............. H-18,960 yds., V-13,170 yds. 13,540 yds. —_— 12,790 yds.
Chamber Capacity. . ........... 298.04 cu, ins, 312.185 cu, ins. —_— 312.185 cu. ins.
Rated Max. Pressure, p.s.i.. ... .. 38,000 38,000 —_— 38,000
Armor Penetration at 20°
Homogeneous Plate
500 yards.............. — 5.12 ins. e 5.6 ins.
1,000 yards. . ............ — 4.8 ins, —_— 4.8 ins.
Face-Hard. Plate
500yards. ............. — 5.5 ins. —_— 4.8 ins.
1,000 yards. ............. —_ 5.1 ins. — 4.0 ins,

*Or P.D., Fuze, M4BAY ( 05 sec.} for antitank use; For anti-motor torpedo boat use P.D.

Fuze, M48AZ (15 sec.)
1The stee! cartridge case, M19B1, is substitute standard.

§T0;r?.13 Ib. of Composition “B** or 1.96 Ib. consisting of 1.81 Ib. 50/50 Amatol and 0.15 [b.

141,96 ib. with Amatol and TNT ioading and 42.13 Ib. with Composition “B" loading,

$93.39 16, with Amatol and TNT loading and 23.49 Ib. with Composition *'B" loading,

UNCLASSIFIED



SHELL, HIGH-EXPLOSIVE, 105 MM, M38AT—STANDARD

ROUND FOR GUN, 105 mm, M3 (ANTIAIRCRAFT)

COMPLETE ROUND, SHELL, H.E., 105 mm, M38A1

6.25 MAX —

|
-—

4531 MAX.

@ Primer, Percussion, M28A2

Case, Cartridge, M6
Booster, M20A1

® Fuze, M.T., M43AS

@ Igniter and Wad

he ammunition used in the 105 mm

antiaircrafl gun is issued to the using
arms in complete rounds of the fixed type.
The round consists of a cartridge case,
containing a primer and propelling charge,
and a fuzed and leaded high-explosive
shell.

Owing to the availability at the time
of the M2 mechanical time fuze, approxi-
mately 18,000 of the M38 high-explosive
shells were issued as complete rounds with
this fuze. When these shells were exhausted,
the M38 was modified and standardized
as the M38A1 with the fuze, M.T., M43.
The modification consisted of increasing
the ogive length of the shell to take the
M20A1 booster into which the M43
mechanical time fuze was screwed. In
other respects the present M3SA1 is
identical with the M38.

SHELL, H.E., 105 mm, M38A1—STAND.-
ARD—The M38A1 is of the streamlined

type with a tapered base and long ogive.
The radius of ogive is approximately 8.3
calibers. Aninch below the rotating band,
the shell body tapers at a 6.75° angle for
approximately two inches to the base.
The cone-shaped fuze, M JI.-M43A5, com-
pletes the projectile’s streamlining. Thus,
the sharp nose and tapered base reduce
the air resistance and add greatly to the
ballistic efficiency of the shell in flight.

The M6 cartridge case as provided for
the 105 mm anti-aircraft gun has a volume
of 638 cubic inches. The 300-grain per-
cussion primer, M28A2, is standard. As
fired the shell weighs 32.77 pounds and is
propelled by 10.56 pounds of FNH powder.
The bursting charge of TNT weighs 3.59
pounds. An alternate charge consists of
3.37 1b. of 50/50 Amatol and 0.15 Ib. of
Cast TNT booster surround. Still another
bursting charge is 3.68 1b. of trimonite.
The weight of the complete round is
63.29 pounds.

CHARACTERISTICS

The M1 class propelling charge has an
85-10-5 formula and has seven perfora-
tions per grain, the web size being 0.039
inch.

SHELL, PRACTICE, M38A1—STAND-
ARD--This shell is identical with the live
ammunition of the same designation
except that it contains a practice loading
of 0.80 pound of black powder in a bag.
This charge is exploded by action of the
Fuze, M.T., M43A5, and the booster,
M20A1, and is sufficient to rupture the
forward portion of the shell and produce
a cloud of white smoke. The practice shell -
is inert loaded to give it a weight com-
parable to that of the live shell.

The M1 class propelling charge has an
85~10-5 formula and has seven perfora-
tions per grain, the web size being 0.039
inch.

DRILL PROJECTILES—-STANDARD
—(See Table of Characteristics.)

Shell, H.E., M38A1 Shell, Prac., M38 A1 Proj. Drill, M11 Proj. Drill, M8

Caliber. ....... ... .. 105 mm 105 mm 105 mm 105 mm
Modelof Gun............. ... ........... M3 (AA) M3 (AA) M3 (AA) M3 (AA)
Proj. Weight. . ....................... ... 32.77 lb.* 32.85 Ib, — —
Proj. Charge and Weight. .. ... .......... .. TNT, 3.59 Ib.} BP, 0.80 Ib. —— —
Booster............... ... . M20A1 M20AT —_— —_—
Fuze... .. ... . .. M.T., M43A5 M.T., M43A5 M.T., M44A2, Dummy  T23, Dummy
Primer. ... . M28A¢2 M2BA2 — —
Cartridge Case. . .......................... Mé Mé _— —_—
Propelling Charge and Weight........... .. .. FNH powder, 10.56 Ib, FNH powder, 10.56 Ib., e —_
Complete Round Weight.................. .. 63.29 ib.1 63.37 Ib. 63.55 |b. 63.55 Ib.
Mouzzle Velocity. . ..................... . . 2,800 /s 2,800 f/s —_— —_—
Maximum Range. . ............. ... ... .. .. H-20,600 yds. H-20,000 yds. _— —_—
V-14,000 yds. V-14,000 yds.
Chamber Capacity...................... ... 600.22 cu. ins. 600.22 cu. ins. —_— —
Rated Max. Pressure, pusiv. . ................ 36,000 36,000 —_— —

*32.70 Ib. with 50/50 Amatol loading and 32.86 Ib. with Kimonite loading,

tAlternate bursting charges: 3.37 Ib. of 50/50 Amatol with 0.15 Ib, of Cast TNT booster sur-
round, or 3.68 Ib. of trimonite.

163,92 Ib. with Amatol bunting charge or 63,38 Ib. with himonite charge,




SHELL, HIGH-EXPLOSIVE, 105 MM, MI—STANDARD
SHELL, HIGH-EXPLOSIVE, ANTITANK, 105 MM, M67—STANDARD

ROUNDS FOR HOWITZERS, 105 mm, M2, M2A1, M3 AND M4

COMPLETE ROUND, SHELL, H.E., 105 mm, M1
FOR M2, M2A1 AND M4 HOWITZERS

31.09 MAX.

@ Primer, Percussion, M1B1 A2 Retainer, M3A1 @ Case, Cartridge, M14, Type | @ Booster, M20A 1 @ Fuze, T. & S. Q., M54

COMPLETE ROUND, SHELL, H.E., A.T., 105 mm, M67
FOR M2, M2A1 AND M4 HOWITZERS
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ZONE CHARGES, 1 TO 5,IN M1 ROUND
~ FOR HOWITZER, M3

3.05 MAX.

Case, Cartridge, M14, Type Il

© Fuze, BD., M62AT

FOR Mé67, H.E., A.T., ROUND
WITZER, M3
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he M2 and M2A1 howitzers were

developed to take the place of the 75
mm pack howitzers of World War 1. To
provide an airborne weapon heavier and
more powerful than existing airborne
matéricl the M3 howitzer was standard-
ized. As the M2 and M2A1 howitzers
proved so successful on the howitzer
motor carriage a tank mount with the
105 mm howitzer was developed. The
M4 howitzer was standardized for use in
the Medium Tanks, M4 and M4A3. The
M2, M2A1 and M4 howitzers fire the
same complete rounds of ammunition,

while the M3 howitzer uses different com-
plete rounds due to its shortened barrcl.

The ammunition used in the 105 mm
howitzers, M2, M2A1 and M4, is issued
in complete tounds of the semi-fixed
type. The M1 shell round includes a
cartridge case containing a primer and
propelling charge, cousisting of a base
charge and six increments. The projectile
may be easily removed from the cart-
ridge case in order to adjust the propel-
ling charge for the desired range.

The propelling charge for the 105 mm
howitzer rounds are in powder bags.

Instead of the old method of tying
the zone charges to screw eyes in the
base of the cartridge case, the bags are
held in the retainer, M3A1l, which is
pushed down over the percussion primer,
MI1B1A2, to prevent the bags from slip-
ping forward.

In the case of the ILE., A.T., M67,
round, a long primer, the M28A2, is used.
The retainer is eliminated as this primer
is long enough to prevent the propelling
charge bag from shifting within the case.

The cartridge cases for the 105 mm
howitzers are M 14, Type I and Type I1,

(Confinved on next page)
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SHELL, HIGH-EXPLOSIVE, 105 MM, M1

SHELL, HIGH-EXPLOSIVE, ANTITANK, 105 MM, M67

(Continved)

which differ only in the diametral taper
of the wall of the case.

In addition, the chemical and smoke
shells deseribed separately, the high-
explosive shell, MI, the high-
explosive antitank shell, M67, are author-
ized at the present time for use in the
105 mm howitzers, M2, M2A1 and M4,

and

SHELL, H.E., 105 mm, M1I—STANDARD
—The H.E., 105 mm, M1, round for the
new howitzer, M3, is identical to the
round as fired in the howitzers, M2, M2A1
and M4, except that the zone charges
used are only 1 to 5 instead of 1 to 7.

The 105 mm H.E. shell, M1, is of
stream-lined design with a long pointed
nose and tapered base. Either the point-
detonating fuze, M48A2 (.15 sec.), or
the time and superquick fuze, M54, is
authorized for use with this shell. Both
fuzes are assembled with the MZ20A1
booster and are considered bore-safe.

The shell as fired weighs 33 pounds
and contains a TNT bursting charge of
4 .80 pounds. The complete round weighs
42.07 pounds. The M14, Type I, cartridge
case is used and contains a 100-grain

percussion type primer, M1B1A2. The
steel cartridge case, M14B1, is substitute
standard. The fuze, P.D., M48A2 (.15
sec.), i$ a selective point-detonating fuze
which may be set for superquick action
or for a short delay action. The fuze,
T. & S. Q.,, M54, is a point-detonating
combination superquick and 25-sccond
delay powder time-train fuze.

The propelling charge for the M2,
M2A1 and M4 howitzers is the M1 class
powder, having an 85-10-5 formula with
seven perforations per grain and a web
of 0.025 inch,

In the M3 howitzer the charge is the
M1 class powder, having an 85-10-5
formula with single-perforation grains
and a web of 0.014 inch.

The propelling charge consists of a
basc charge and six increments, the zone
ranges of which are tabulated below.

SHELL,H.E., A.T., 105 mm, M67—
STAND ARD—This howitzer shell is
identical in design with the 75 mm high-
explosive, antitank howitzer shell, M66.

The complete round consists of the
cartridge case, M14, Type II, containing

the M28A2 primer, a propelling charge
of 1.50 pounds of FNIH powder and the
loaded and fuzed projectile. The steel
cartridge case, MI14B1, is substitute
standard. The complete round weighs
36.95 pounds, of which the shell accounts
for 29.22 pounds.

The explosive charge is detonated on
impact by the fuze, base-detonating,
M62A1. The charge consists of 2.93
pounds of Pentolite. Good penetration of
armor plate is obtained with this shell
due to the shaped-charge or “Monroe”
principle used. The shell will penetrate
about 414 inches of homogeneous armor
plate at any range.

In the M2, M2A1 and M4 howitzers
the propelling charge is an M1 class
powder with a formula of 85-10-5 and
has seven perforations per grain and a
web of 0.025 inch.

The charge for the M3 howitzer has an
85-10-5 formula and is an M1 class
powder with single-perforated grains hav-
ing a web of 0.014 inch.

PROJECTILE, DRILL, Mi4—STAND-
ARD—(See Table of Characteristics.)

— — M2, M2A1 & M4 Howitzers M3 Howitzer—————
Charge Powder Charge MYV. (F/S) Range (yds.) Elevation Range (yds.) Elevation
1 Base Sec. No. 1 ... .. . .......... ... 650 3,825 435° 3,825 43.5°
9 Base & Incr. No. 2. ................ 710 4,475 43.6° 4,475 43.5°
3 Base & Iner. No. 2,3................ 7180 5,280 43.4° 5,280 43.9°
4 Base & Iner. No. 2,3, 4............. 875 6,430 43.4° 6,430 43.2°
5 Base & Inct. No. 2,3,4,5........... 1,020 8,295 43.9° 8,295 43,0°
6 Base & Incr. No. 2,3,4,5,6......... 1,235 10,150 43.3° —_ —_
7 Base & Incr. No. 2, 3,4,5,6,7...... 1,550 12,205 43.7° - —

Shell, H.E., Shell, H.E., Shell, H.E., Shell, H.E., Proj. Drill,

M1 A.T., Mé7 M1 A.T., M67 M14
Caliber............. ... ... 105 mm 105 mm 105 mm 105 mm 105 mm
Models of Howitzers. .................. M2, M2A1, M4 M2, M2A1, M4 M3 M3 M2, M2A1, M4
Proj. Weight. ... ...................... 33.0 Ib, 29.22 1b, 33.0 ib. 29.22 lb. _

Proj. Charge and Weight. .. ............ TNT, 4.8 |b. Pentolite, 2.93 Ib. TNT, 4.8 Ib. Pentolite, 2.93 [b, ——

BoOSter. . i M20A1 M20A1 —_

FUZE. . oo P.D., M48A2* (115 sec.) B.D., M62A1 P.D., M48A2* (15 sec.) B.D., M62A1 Dummy, M59
PHMEr. oo M1B1A?2 M28AQ M1B1A2 M28A2

Cartridge Case. . ...................... M14, Type 11 M14, Type lIi}  M14, Type I} M14, Type Iiit e
Propelling Charge and Weight. ........ .. FNH pwdr,, FNH pwdr., FNH pwdr., FNH pwdr,, —

2.94 |b, 1.50 Ib, 1.32 |§. 1,20 lb. —

Complete Round Weight.......... ... ... 42.07 Ib, 36.95 Ib, 40.36 |b, 36.65 Ib. 41.35 b,
Muzzle Velocity . ... ... ... ... ... 1,550 f/s 1,250 f/s 1,020 f/s 1,020 f/s —
Maximum Range. . ............ ... ... . 12,205 yds, 8,590 yds. 8,295 yds. 8,490 yds. ——
Chamber Capacity. .................... 153.80 cu. ins. 153.80 cu. ins 153.80 cu. ins. 153.80 cu, ins, —_——
Rated Max. Pressure, p.si... .. .......... 30,000 26,000 25,000 20,000 —_—

'+O1 Combination T. & 5.Q., M54,

tEither the inert 100-grain primers, M1B1 AT or M1 AT, may be used,

iSteel cartridge casa, M14B1, Type |, is substitute standard,
t1Steel cantridge case, M14B1, Type Il is substitute standard.

LINCLASSIFIED




SHELL, CHEMICAL, 105 MM, (H.S.), M60—STANDARD
SHELL, CHEMICAL, 105 MM, (F.S.), M60—SUBSTITUTE STANDARD

ROUNDS FOR HOWITZERS, 105 MM, M2, M2A1, M3 AND M4

SHELL, CHEMICAL, 105 MM, (W.P.), M60—SUBSTITUTE STANDARD

ROUND FOR HOWITZERS, 105 MM, M2, M2A1, M3 AND M4

SHELL, SMOKE, 105 MM, (B.E.), M84 AND M84B1—sTANDARD

ROUND FOR HOWITZERS, 105 MM, M2, M2A1, M3 AND M4

_ COMPLETE ROUND, SHELL, CHEMICAL, 105 mm, M60, FOR M2, M2A1 AND M4 HOWITZERS
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~— 470 MAX——
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@ Primer, Percussion, M1B1 A2
@ Burster, M5

31.08 MAX.
Retainer, M3A1
@ Booster, M22

© Case, Cartridge, M14, Type |
®) Fuze, P.D., M57

COMPLETE ROUND, SMOKE SHELL (BASE EJECTION), 105 mm, M84,
FOR M2, M2A1 AND M4 HOWITZERS
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@ Primer, Percussion, M1B1 A2 Retainer, M3A1 © Case, Cartridge, M14, Type | @ Expelling Charge @ Fuze, T.& S.Q., M54

SHELL, CHEMICAL, 105 mm, (W.P.), M60
—SUBSTITUTE STANDARD—This shell is
authorized for.use in the 105 mm howitzer
and may be loaded with any of the three
following chemical fillers: F.S. (Smoke),
W.P. (Smoke) or H.S. (Persistent Gas).
The F.S. (Smoke) chemical shell is sub-
stitute standard for the M2, M2Al
and M4 howitzers, the W.P. (Smoke)
loaded shell is substitute standard for the
M2, M2A1, M3 and M4 howitzers while
the H.S. (Persistent Gas) is standard for
the M2, M2A1 and M4 howitzers.

The weights of the loaded and fuzed
projectiles vary with the chemical fill-
ers used, as the following table indi-

cates:
UNCLASSIFIED

Chemical Weight of Proj. Weight
Filler Chem. Filler Loaded and Fuzed
F.S. 4,61 b, 34,86 Ib.
W.P. 4.10 Ib, 3435 Ib.
H.S. 3.17 b, 33.42 ib,

After loading, the M5 burster well tube
is pressed into place. This tube forms a
gas-tight seal at the shell’s nose. It has a
cavity through the center of the shell into
which the tetryl burster charge is placed
after the burster well tube has been
seated. The P.IDD. fuze, MH7, with
booster, M22, is used. The M57 fuze is
similar to the P.D. fuze, M48A2, except
that it contains no delay element and
provides superquick action only.

The propelling charges for the M2,
M2A1 and M4 howitzers arc contained in

seven-section powder bags which are held
inthecartridge caseby the M31A1retainer.

The propelling charge 1s an M1 class
powder having an 85-10-5 formula with
seven perforations per grain and a web
of (.025 inch. The round as fired in the
M3 howitzer is identical except that a
five-section propelling charge is used
instead of seven. Consequently the muzzle
velocity and powder pressures in the M3
howitzer are not so great as in the M2,
M2A1 and M4. The MI1 powder used
with the M3 howitzer round has an
85-10-5 formula. The grains are single
perforated and have a web of 0.014 inch.
The maximum ranges for the shell are
indicated in Tables A and B.

(Continued on next page)



SHELL, CHEMICAL, 105 MM, (H.5.), M60
SHELL, CHEMICAL, 105 MM, (F.5.), M60

SHELL, CHEMICAL, 105 MM, (W.P.),
SHELL, SMOKE, 105 MM, (B

M60

£), M84 anp M84BI1

(Continued)
Shell, Chem., Shell, Chem., Shell, Chem., Shell, Chem., Smoke
Smoke (F.S.), M60  Smoke (W.P.), M60  Gas (H.S.), Méo (B.E.}, M84 and M84B1

Caliber............................... 105 105 mm . 105 mm 105 mm

Meodels of Howitzers. . ................. M2, M2A1 M3 M2, M2A1, M3 M2, M2A1 and M4 M2, M2A1, M3
and and’ M4 and M4

Proj. Weight. . ........................ 34, 34.34 33.42 b, 32.87 b,

Proj. Charge and Weight. .............. Smoke (F.S.), 4.61 Ib. Smoke (W P.), 410 1b, Gas (H.S.), 3.17 ib. E]S_R%k% ‘;145|°b I)l:.)

Booster............. ... ... ... .. .... M2 M22 M2

Fuze............... ... ... ... ..... P.D,, M57 P.D., M57 P.D., M57 T.and S. Q., M54

Primer. .. ... ................. ... ..., M1B1A2 M1B1A2 M1B1A2 M1B1A2

Cartridge Case. . ...................... M14, Type It M14, Type I} M14, Type If M14, Type It

Propelling Charge and Weight........... FNH' pwdr 2.94 Ib.* FNH’ pwdr 2.94 Ib, FNH’ pwdr 2.94 Ib. ENH' pwdr 3.04 Ib.*

Complete Round Weight................ 43.85 43,35 |b.1 42 .41 41.841b.9

Muzzle Velocity . ..................... 1,550 f/s 1,550 f/s** 1,550 f/s 1,550 f/s**

Maximum Range. ..................... 12,319 yds. 12 ,281 yds.tt 12,243 yds. 12,243 yds.1t

hamber Capacity. . ................... 153.80 cu. ins. 153.80 cu. ins. 153.80 cu. ins. 153.80 cu. ins.
Rated Max. Pressure, ps.i............... 30,000 30,0008 30,000 30,0008

*1.33 I, for M3 howitzer.
’%Siael cartridge case, M14B1, Type I, is substitute standard.
$41.71 Ib. in M3 howitzer.
§95,000 p.. s.i. fn M3 howitzer.
140.22 Ibs. in M3 howitzer,
**1,020 f/s in M3 howitzer,
118,197 vds. in M3 howitzer.
IiS 246 yds, in M3 howitzer.

SMOKE SHELL (BASE EJECTION), 105
mm, M84 AND M84B1 —STANDARD—
This shell contains three chemical charges
with an aggregate weight of 7.50 pounds.
It is propelled by 3.04 pounds of FNH
powder—slightly more than is used in
the M60 chemical shell.

The point-detonating combination su-
perquick and 25-second delay powder
time-train fuze, Mb54, detonates the
expelling charge of 0.14 pound of TNT.
This amount of expelling charge is
sufficient to blow out the closing disk at

the base of the shell and to eject the three
smoke canisters.

The propelling charges for the M2,
M2A1 and M4 howitzers are contained in
seven-section powder bags which are held
in the cartridge case by the M3A1 retainer.

The propelling charge is an M1 class
powder of 85-10-5 formula. The grains
have seven perforations and a web of
0.025 inch.

As fired, the M84 shell weighs 32.87
pounds. The complete round weight is
41.84 pounds. The round fired in the M3

TABLE A: (SHELL, CHEMICAL, 105 mm, (H.S.), M60)

M2, M2A1 and M4 Howitzers

howitzer is identical except for a five-
section propelling charge. The M1 powder
has the same characteristics as that used
with the M60 smoke shell in the M3
howitzer.

The M84 shell body is manufactured
from steel tubing and consequently an
adapter is needed to receive the fuze. An
alternate method of manufacture is to
make the shell body from a forging. In
this case the ogive is continued so that
the fuze may be assembled to the shell
without the use of an adapter.

(SHELL, CHEMICAL, 105 mm, (F.S.), M60)
M2, M2A1 and M4

owitzers —

Charge Powder Charge M.V. (#/s) Range (yds.) Elevation Range (yds.) Elevation
1 Base Sect. No. 1. .................. 650 3,789 43.5° 3,717 435°
2 Base and Iner, No. 2............. ... 710 4,433 43.6° 4,349 43.6°
3 Base and Incr. No. 2, 3........... ... 780 5,232 43.4° 5,136 43.4°
4 Base and Iner. No. 2,3, 4. .......... 875 6,387 43 4° 6,301 43.4°
5 Base and Incr. No. 2, 3, 4,5......... 1,020 8,246 43.9° 8,148 43,2°
6 Base and Incr. No. 2, 3, 4, 5, 6.. 1,235 10,138 b 43.3° 10,114 43.3°
7 Base and Incr. No. 2, 3, 4, 5,6, 7 1,550 12,243 43.7° 12,319 43.7°

TABLE B: (SHELL, CHEMICAL, 105 mm, (W.P.), M60)

M2, M2A1 and M4 Howitzers  ——

—— M3 Howitzer —

Charge Powder M.V. #/s Range (yds.) Elevation Range (yds.)  Elevation
1 Base Sect. No. 1. ................ .. 650 3,753 43.5° 3,753 43,5°
2 Base and Incr. No, 2............. ... 110 4,391 43.6° 4,391 43.5°
3 Base and Incr. No, 2,3........... ... 780 5,184 43.4° 5,184 43.9°
4 Base and fncr. No. 2,3, 4. . ... .. 875 6,344 43.4° 6,344 43.2°
5 Base and Incr. No., 2, 3, 4,5......... 1,020 8,197 43.9° 8,197 43,0°
6 Base and Incr. No. 2, 3, 4,5,6.... .. 1,235 10,126 43.3° —_— —_—
7 Base and |ncr 2, 3, 1,550 12,281 43.7° — —

4



SHELL, HIGH , 4.5 INCH, M65, M65B1 anD M65B2—

COMPLETE ROUND, H.E., 4.5 Inch, M65, LOADED IN GUN
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@ Primer, Percussion, Mk. 1A 4
Obturator Spindle

22.8 MAX

© Charge, Propelling, M7 (Normal Charge)

®

@ Base Plate

Fuze, P.D., M51A3 (.15 sec.) or M.T.,, M6TA1

@ Booster, M21 A2

SHELL, HIGH-EXPLOSIVE, 4.5 INCH,
Mex MEER1 and M4EAsRI-STANDARD

Ms5, MSSBY and M4SsB2_STANDAR
-—These shells are classified as standard
ammunition for the 4.5 inch field gun,

AT
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consists of the loaded and fuzed shell,
M65, M65B1 or M65B2, with either the
normal base-propelling charge, M7, or the
supercharge, M8, and the percussion
primer MK. 1T A4.

The percussion primer, 17 grains, Mk,
ITA4, is seated in the base of the obtura-
tor spindle and the propelling charge fits
against the face of the percussion primcr
MK. IT At spindle. The propelling charge,
M7, measures 22.8 inches in length and
3.9 inches in diameter. The M8 propelling
charge base section measures 16.1 inches
in length and 4.9 inches in diameter and
the increment measures 6.7 inches in
length. The base and increment together

meoaglre 29 8 !nnhne in lenoth. The sllﬂ"_

measure 4. A0S A1 ACHgUI. 2 A0 S0

is 22.8 inches in length and 4.49 inches in
diameter.

A ~ 1 21 1o R |
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and contains a bursting charge of 4.49
pounds of T'N'T'. Assembled in the gun,

the complete round weighs 65.99 pounds
with the M8 base and increme nt charge.
The MS8 is the supercharge and consists
of a base section and increment. The total
weight of the charge is 11.06 pounds. The
M7 charge is the normal charge and

waels 7 A4 noun ds The hag 3
wv;,lbuj {20 poundas. a0 oase scction Gf

the M8 charge weighs 8.328 pounds. The
MS8 powder has an 85-10-5 formula with
a web of .054 and seven perforations. The
M7 powder has an 87-10-3 formula with 3

web of 025 and seven perforations. The
M7 charge and the MS8 charge base sec-
tion give a muzzlc velocity of 1,820 feet
per sccond, and at 45° elevation, a max-
imum range of 16,650 yards. The M8 super-
charge gives a muzzle velocity of 2,275

font E P
feet per second and a

vation, of 21,125 yards.

cle-

ranve at 43°
range at 43° cle

The M7 normal charge will give more
accumto ﬁre thzm the M‘i (base charge
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and muzzie velocity.
muzzle velocity was unobtainable

However, a higher
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the M7 powder as it would exceed the
rated maximum pressure. Hence, the M8
powder was necessary and was made up

hoen ohavroe and in ¥ oan
in vase \,ucugc and increment so that it

could be used in place of the M7 if the M7
were not available.

The M65, M65B1 and M65B2 shell are
identical in appearance, weight and con-

anr Howava tha MAR 1g made fram

T. IIUWCVUI, Ui¢ 0vaGo 1S Hiale ITOIL a
steel casting and has a steel base plate.
The M65B1 also has a steel base plate
but the shell is made from a steel forging.
Tha MARTD 1a
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but no base plate is used. It does have a
base cover. The base plate and cover both
serve the same purpose, preventing gas
leskage into the shell, The English
method is used with the M65 ~nd M65B1
and shells made with the base plate are

manufactured in Canada. The base cover

type, M65B2, is American.

CHARACTERISTICS
Shell, H.E. Shell, H.E. Shell, H.E. Sheii, H.E. Sheii, H.E., Shell, H.E,,
Mé65, M65B1,  M65, M65B1,  Mé5, M6sB1, M65, M65B1,  M65, M65B1,  Mé5, M65B1,
M65B2 Mé65B2 Mé65B2 Mé5B2 Mé65B2 Mé6582
Caliber............. 4.5 inch 4.5 inch 4.5 inch Propelling Charge
Model of Gun. . .. .. M1 M1 M1 and Weight. ... ... M7, F:lNH pwdr., MBuBase Sec., | 8, Bl:use and
2:2:. x?’g‘;’}: T .54.90 Ib. 54.90 Ib. 54.90 1b .44 jo. lslglglsvigw ;;H;: 11.06 lb.
" Weiaht Complete Round
Boet AL A ™ NeiAr Weight ... 61,36 1b. 63.258 lb., 65.96 Ib.
............. y 21 AS X 1,820 f 9,975 ifs
Fuze............... MLM6TAT*  MTLMETAT®  MTM6TATr  pyoile Velocly. .. 1820 s 0 16 90 sds, 31425 yds,
Primer......... ..... Mk. 1A 4 Mk. [1A4 Mk. 1A4 Chamber quac“y' ..531.00 cu. ins.  531.00 cu.ins.  531.00 cu, ins.
s Rated Max. Pressure
* O1P. D, Fuze, M51A3 (15 5ec)  (1a1nt ACCIEIEDN PuSebee e ' 40,000 24,000 40,000
U“‘ULHQQH (RS
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SHELL, HIGH-EXPLOSIVE, 120 MM, M7 3—STANDARD

ROUND FOR GUN, 120 MM, M1 (ANTIAIRCRAFT)

COMPLETE ROUND, H.E., 120 MM, M73, LOADED IN GUN
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SHELL, HE 120 MM, MT3

PO

PTSTTE

e

@ Primer, Percussion, M1B1 A2
Igniter Assembly

© Case, Cartridge, M24

©® Plug, Closing, M2

@ Booster, M20A1

® Fuze, M.T., M61AT

SHELL, HIGH-EXPLOSIVE, 120 MM,
M73—STANDARD—This shell is stand-
ard ammunition for the 120 MM anti-
aireraft gun, M1.

The round consists of a loaded and
fuzed projectile and a cartridge case con-
taining the propelling charge and a primer.
The standard closing plug, M2, which
replaces the cork plug, M1, is made of
palmatex. This plug serves as a cushion
between the cartridge case and the shell
and prevents the loss of powder.

The round is separate-loaded, but the
propelling charge is in the cartridge
case instead of in a bag. This was
adopted because a cartridge case and
fixed powder charge are desirable for

Caliber
Mode! of Gun
Proj. Weight

Booster

Proj. Charge and Weight. ................... ..

rapid-fire antiaireraft use; but a fixed
type round weighing 100 pounds was con-
sidered too unwieldy.

In firing, the projectile and the car-
tridge case are loaded into the chamber
and rammed home by the power rammer.

The shell as fired weighs 49.74 pounds
and employs the M61A1 mechanical time
fuze and M20A1 booster. The shell con-
tains a bursting charge of 5.26 pounds of
TNT. Cartridge Case, M24, is used with
the M1B1A2 percussion primer, an ig-
niter assembly and a propelling charge of
23.62 pounds of NII powder. The com-
plete round weighs 98.54 pounds. Alter-
nate bursting charges are 4.80 Ib. of 50/50
amatol with 0.19 lb. of cast TNT booster

CHARACTERISTICS

*Alternate loadings 4.80 ib. 50/50 Amatol with 0.19 Ib. Cast TNT booster surround or 5,42 Ib,

of trimanite,

surround or 5.42 lb. of trimonite. With
the trimonite loading a booster cavity
cup is used.

As the M1B1A2 primer does not insure
complete burning of the propelling charge,
an igniter is attached to the primer. The
igniter contains 0.54 pound of black
powder.

The propelling charge is M1 powder of
an 87-10-3 formula with seven perfora-
tions per grain and a web of 0.068 inch.

The shell develops a muzzle veloeity
of 3,100 feet per second and has a maxi-

“mum horizontal range of 27,160 yards

and a maximum vertical range of 19,150
yards.

Shell, H.E., M73 Shell, H.E., M73
............. 120 MM CurfridgeCase.‘HA‘.‘.......,..,....,...,.......A............M24
__________________ M1  Propelling Charge and Weight...................NH powder, 23.62 Ib.
____________ 49.74 1b Complete Round Weight. . .......c.ooooveveaoeiineaoo.....98.41 b,

INT. 5.26 Ib.* Muzzle Velocity. .. ..o 3,100 /s
""""" e MaximumRunge...,.‘.,,,,..,.............‘.‘...Honz-»27,160yds
~~~~~~~~~~~ M20A1 Vert. —19,150 yds.
-------- M. T, M61AT  ChamberCapacity. .. ... ..ovvveerrnireaanenenooom...1,048 cu.ins.
............. M1B1A2 Rated Max. Pressure,p.s.l..<‘...A.....,....H.‘...........,...38000
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PROJECTILE, ARMOR-PIERCING, 6 INCH, MK. XXXIII—sTANDARD
SHELL, HIGH-EXPLOSIVE, 6 INCH, MK. IIA2—LIMITED STANDARD

ROUND FOR 6 INCH SEACOAST GUNS, M1900A2, M1903A2, M1905A2

COMPLETE ROUND, PROJECTILE, A.P., 6 INCH, MK. XXXIIl, LOADED IN GUN, M1905

PPV

@ Primer, Electric, M30

T

Obturator Spindle

|

pﬁ 3
Wt \\\.

© Bag, Powder, Single-Section Type

o"‘

re5985 MAX

© Fuze, B.D., M60

| 27.15 MAX. >

COMPLETE ROUND, SHELL, H.E., 6 INCH, MK. I1A2, LOADED IN GUN, M1905A2

@ Bag, Powder, Single-Section Type

Bursting Charge

©) Fuze, P. D., M51A3

in five places to the projectile body.
A single-section type powder bag con-
tains the propelling charge—37 pounds

A bursting charge of 2.17 pounds of
explosive “D” is dctonated by the M60
base-detonating fuze. the

PROJECTILE, ARMOR - PIERCING, 6
INCH, MK, XXXIlI—STANDARD—This,

the only standard combat ammunition To improve

for the 6 inch scacoast guns, is a Navy
design projectile. The projectile is identi-
cal in design with the Projectile, A.P.C,,
155 mm, M112.

UNCLASSIFIED

T ISR | 5 R

540

flight characteristics a  ballistic wind-
shicld is attached to the projectile body.
This onto an
adapter which is soldered and crimped

windshield is  serewed

of NH powder. This charge gives the 105
pound projectile a muzzle velocity of
2,800 f/s. The propellant is an M1 class
powder, 87-10-3 formula. The web size

OFFICE CHIEF g OF ORDNANCE O A A 1 MARCH 1944



PROJECTILE, ARMOR-PIERCING, 6 INCH, MK. XXXIiI
SHELL, HIGH-EXPLOSIVE, 6 INCH, MK. 11A2 (continved)

is 0.068 inch and the grains have seven
perforations. The electric primer, M30,
is used to ignite the propelling charge.
The projectile measures 27 inches in
length and the powder bag a maximum
of 4234 inches by 614 inches in diameter.

SHELL, HIGH-EXPLOSIVE, &6 INCH,
MK. I1A2 —LIMITED STANDARD—This
shell was developed by the redesign of
the MK. II high-explosive shell. The Mk.
11 shell was manufactured so that an
adapter was required to assemble the
Fuze, P.D., M47, to the shell, resulting
in a shell contour that was unsatisfactory
ballistically. To rectify this the shell was
modified and was designated the Shell,
H.E., MK. ITA1l. The modification con-
sisted of lengthening the ogive so that
the P.D., fuze, M51A3, could be assem-
bled directly to the shell without using
an adapter. With the new shell and fuze
contour the ballistic characteristics were
improved. A further modification, this
time to the rotating band, resulted in the
MK. IIA2 shell.

The shell is manufactured from steel
forging, and to insure that no gases leak
into the bursting charge the base of the
shell is protected by a steel base cover.

Proj., A.P.

ML X xXill
Caliber.... .................... 6 inch
Model of Guns..................M1900A2,
M1903A2,
M1905A¢2
Proj. Weight. .................. 105 Ib.
Proj. Charge and Weight. . .. ..... Expl. "D,
2.17 Ib.
Fuze.. ............. ... ... ... B.D., M60
Primer. .. ... ... e M30, Elec.

Propelling Charge and Weight. . ..

Complete Round Weight.......... 142.00 ib.
Muzzle Velocity .. .............. 2,800 f/s
Maximum Range. . .............. 27,150 yds.
Chamber Capacity. .............. 2,082 cu. ins.*
Rated Max. Pressure, p.siic. . ...... 38,000

*9,144 co, ins, In M1905 gun.
42,122 <o, ins, in M1905 gon.

UMCLASSIFIED

Single-sec., NH
pwdr., 37.00 Ib.

Two different bursting charges are per-
mitted, 13.98 pounds of Grade I, Cast
TNT or 13.11 pounds of 50-50 Amatol
with 0.20 pound of Grade I, Cast TNT
surrounding the booster. Both type load-
ings require fuze well cups to prevent
broken pieces of the charge interfering
with the assembly of the Fuze, P.D.,
MS51A3. The shell is shipped with an
eye-bolt closing plug and the fuze
assembled prior to firing.

The 89.53 pound shell is propelled by
32.5 pounds of NH powder. The propell-
ing charge, contained in a single-section
type powder bag, is ignited by the M30
electric primer. The propellant is an M1
class powder, 87-10-3 formula. The
grains have seven perforations and a

web of 0.055 inch.

Fuze, P.D., M51A3 is a selective super-
quick or delay (0.15 sec.) fuze.

The fuzed shell measures 25.22 inches
in length and the powder bag a maximum
of 4234 inches by 614 inches in diameter.

PROJECTILE, TARGET PRACTICE, 6
INCH, M911—STANDARD—This projec-
tile is used as a target practice shell to
simulate the 108 pound, M1911, AP.

CHARACTERISTICS

Shell and A.P. Shot. It weighs 108
pounds, measures approximately the
same in length as the A.P. shell and shot
and has the same body contour. As a
result the T.P. projectile has the same
exterior ballistic characteristics as the
simulated projectiles,

The projectile is manufactured from
cast iron and is hollow to give the desired
weight. The same propelling charge that
is used with the MK. I1A2 shell also is
used with this projectile.

PROJECTILE, TARGET PRACTICE, 6
INCH, MK. XXIX—STANDARD—The
projectile is used, in target practice, to
simulate the MK. XXXIII projectile. It
is the same weight and has the same
exterior ballistic characteristics as the

MK. XXXIII

PROJECTILES, DUMMY, 6 INCH, MK.
IA1 and MK. IA1—STANDARD—These
dummy projectiles are used to teach the
gun crew handling and loading tech-
niques. The projectile has a built-up body.
Bronze is used for those portions of the
projectile body that might come in con-
tact with the bore of the gun. This pro-
tects the gun tube from rough loading.

Shell, H.E., Proi., T.P., Proj., Drill Proj., Drill Proj., T. P.
M. l1A2 M1911 Mk. 1A1 Mk, T1A1 Mk. XXIX
6 inch 6 inch 6 inch 6 inch 6 inch )
M1900A2, M1900A%, M1900A2, M1900A2, M1900A¢,
M1903AY%, M1903A2, M1903A2, M1903A%, M1903A9,
M1905A2 M1905A2 M1905A2 M1905A2 M1905A¢%
89.53 108 lb. 85 Ib. 102 lb. 105 Ib.
TNT, 13.98 Ib, e —— —_— -_
M51A3  — —_— —_— —
M30, Elec. M30, Elec. M30, Elec. M30, Elec. M30, Elec.
Single-sec., NH Single-sec., NH — Dummy, Mod. Single-sec.,
pwdr., 32.50 Ib. pwdr., 32.50 Ib, 1917, 29.00 b, NH pwdr.,
37.00 Ib,
122.06 Ib. 140.50 1b, 85.00 lb, 131.00 Ib. 142.00 lb.
2,770 (/s 2,600 f/s —— e 2,800 f/s
20,995 yds. 17,000 yds. —_— — 27,150 yds.
2,082 cu. ins.* 2,077 cu. ins.t —_— ——— 2,082 cu. ins.*
38,000 38,000 —— e — 38,000
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SHELL, HIGH-EXPLOSIVE, 155 mim, i

ROUND FOR GUNS, M1917, M1918M1, M1 AND MIAI
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SHELL, H.E., 155 mm, M101
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COMPLETE ROUND, H.E., 155 mm, M101, LOADED IN GUN, M1918Mt1
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COMPLETE ROUND, H.E., 155 mm, M101, LOADED IN GUN, M1A1
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Primet, Percussion, Mk. 11A4
Qbturator Spindle

Charge, Propelling,
Base and Increment

Booster, M21 A2

Fuze, P.D., M51A3 (.15 sec.)
or M.T., M6TA1

00 00

he 155 mm guns. M1917, MI9IsMI,

M1 and M1AL take the same separate-
loading projectiles. Loading s accom-
plished in threc operations: (1) mserting
the projectile in the gan. (2) inserting
the propelling charge and (3) inserting
the primer in the breech mechanism of

Shell, H.E.,

the gun. Five general types of ammuni-
tion are provided: (1) high-explosive
shell, (2) armor-piercing shot, (3) chem-
ical shell, (4) target-practice projectile
and (5) drill projectile,

"The high-explosive and chemical rounds
are issued unfuzed; the armor-piercing

CHARACTERISTICS

Shell, H.E., Shell, H.E.,

round is issued fuzed. An eye-bolt lifting
plug or an adapter plug is shipped assem-
bled in the fuze scat with unfuzed rounds.
This type of projectile is also issued un-
boxed, and shipped with the rotating band
protected by a rope grommet.

Propelling charges are shipped com-
(Continved on next page)

Shell, H.E., Proj., Target,

Mio1 M101 M101 M101 Mk. T
Caliber . ... ... .. . 155 mm 155 mm 155 mm 155 mm 155 mm
Models of Guns. ... .. . M1617, M1917, M1, M1A1 M1, M1A1 All
M1918M1 M1918M1
Proi. Weight . 9470 b, 94.70 Ib, 94.70 Ib. 94.70 Ib. 95.33 Ib.
Proj. Charge and Welgh' o TNT, 15,13 Ib, TNT, 15.13 Ib. TNT, 15.13 Ib. TNT, 15.13 |b. inert, 15.13 1b.
Boastet . M21A2 M21A2 M21A2 M21A2 Ml AM2
Fuze P.D, M51A3(15sec) P.D. M51A3(155ec) P.D., M51A3(.15sec.) P.D., M51A3(15$eC) P.D., M46 or
or M.T., M6TA or M.T,, M67A1 or M.T., M6TA1 or M.T., M6TA1 M47 inert
Primer. . .. Mk. ||A4 17 grs. Mk, HA4 17 grs. Mk. ||A4 17 grs. Mk. l1A4, 17 grs. Mk. [1A4, 17 grs.

Propelling Charge and Weight  (Base) NH pwdr,,
18.66 Ib.

Complete Round Weight 113.80 ib.
Muzzie Velocity . 1,955/
Maximum Range 16,100 yds. at

35 30 elev.
Chamber Capacity . . 1,330 cu. ins.
Rated Max. Pressure, p.s.i. 31,500

UNCLP\Q”V 1D
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(Base & lncr) NH

pwdr., 24.45 lb.

119.48 Ib, 115.17 lb,
2,410 f/s 2,100 /s
20,100 yds. at 18,605 yds. at
35° 24/ elev. 45° elev.
1,330 cu. ins. 1,640 cu. ins.
31,500 40,000

(Base) NH pwdr.,
20.35 Ib.

(Bause & Incr.) NH

(Base & Incr.) NH

pwdr., 30.74 lb. pwdr., 24.75 lb.

125.48 b, 121.53 Ib.

2,800 f/s 2,410 f/s

25,715 yds. at 17,900 yds. at

46° 49 elev. 35° 15’ elev.

1,640 cu. ins. —_—

40,000 e
hllllm.ii]ﬂlimlllllHHlH:ilNlIHHll]H:Il!HliiiiNHIlIi?\ULFMH|i\III[H]llﬂ||Hli|ilmﬂ|li|[|||mﬂ|iﬂ 1 MARCH 1944



SHELL, HIGH-EXPLOSIVE, 155 MM, MI0T (Continved)

plete with igniting charges in waterproof
fiber containers, one complete charge being
packed in each cartridge storage case.
Before discussing the present standard
item, Shell, H.E., M101, a comparative
tabulation of the shell’s antecedents will
clarify the major points of difference and
modifications which developed into the
present M101 shell as shown in Table A.
The high- explosive shell, Mk, 111, was
adapted from a French design and had a
sharp nose and tapered base to add to its
efficiency in flight. The explosive charge
was about 15.2 pounds of TNT. Some

~w QO ON
rounds were loaded with 50/50 or 80/20

amatol.

The Mk. ITIA1 high-explosive shell is
a modification of the Mk. TIT shell. The
modification consists of changing the ogi-
val length to take the M51A1 point-det-
onating fuze and the M21A2 hooster.
This modification makes it possible to use
the bore-safe fuze, M51A1, instead of the
M46 or M47 point-detonating fuze. The
modifieation of the ogive and the use of a
better ballistic shape fuze improve the
ballistic characteristics of the shell, as can
be seen in Table A.

SHELL, HIGH-EXPLOSIVE, 155 mm,
M101—STANDARD—This standard issue
and manufacture round was developed
from the Mk. IIT high-explosive round
(now classified as limited standard) and
from the Mk. IIIA1 high-explosive round
(now classified as substitute standard).

The M101 shell may be fired in either
the M1918M1 guns or the new M1 and
MI1AT guns. The shell is similar in appear-
ance and construction to the Mk. ITTA1
high-explosive shell. The M51A3 point-
detonating fuze or MG7A1 mcchanical
time fuze is used with the M21A2 hooster.
The shell weighs 94.70 pounds as fired.
The weight of the TNT bursting charge is
15.13 _bounds. This projectile is shipped
and Tssucd unfuzed; the fuzes, with
booster attached, are shipped separately
in fiber containers,

When fired in the M191SM1 gun, with
the normal base-propelling charge, the
complete round weighs 113.80 pounds.
The weight of the NH powder base-section

UNCLASSIFIED

charge is 18.66 pounds, giving a muzzle ve-
locity of 1,955 feet per second and a maxi-
mum range of 16,100 yards at 35° 30" ele-
vation. When fired with the base and
increment charge, the weight of the NI
powder charge is 24.45 pounds, giving a
muzzle velocity of 2,410 feet per second
and a maximum range of 20,100 yards at
35° 24/ elevation. The weight of the com-

nd thon hoanmac 110 AQ natinde

plete round L€l DECoMES 119.56 POUnNds,

j &2 24

When fired in the M1A1 gun, with the
normal base-section charge, the complete
round weighs 115.17 pounds. The weight
of the NH powder base-section is 20.35
pounds, giving a muzzle velocity of 2,100
feet per second and a maximum range of
18,605 yards at 45° clevation. When fired
with the base-increment charge, the weight
of the NH powder charge is 31.25 pounds,
giving a muzzle velocity of 2,800 feet per
second and a maximum range of 25,715
yards at 46° 49’ elevation. The weight of
the complete round then becomes 126.37
pounds.

The propelling charge for the 155 mm
gun, M1918M1, is nonhygroscopic smoke-
less powder. The cartridge bags contain-
ing the propelling charge are the “base
and increment type” consisting of a base
section and one increment section, per-
mitting two zones of fire. The base section
has an 8 ounce black powder igniter pad
attached. Both base section and incre-
ment section are wrapped spirally with
strips of cartridge-bag cloth to make the

The propelling charge for use in the new
155 mm guns, M1 and M1Al, is similar
to the M1918M1 propelling charge. The
base section of the charge used in the M1
and M1A1 guns is 25.25 inches in length
and weighs approximately 20.35 pounds.
The increment section is 11.75 inches in
length and weighs approximately 10.90
pounds. The total length of the charge is
apprGXima,tay 37 inches and the total
weight is 31.25 pounds. In addition to
being slightly longer and heavier than the
M1918M1 propelling charge, the charges
for the M1 and M1A1 guns are larger in
diameter and can be used only in those
guns.

The base and increment gh.q_rgeq are
made from class M1 powder with an
87-10-3 formula. Grains of this powder
have a web of 0.057 inch and seven per-
forations.

The projectile measures 23.62 inches
in length.

PROJECTILE (SPECIAL TARGET), MK.
HI—STANDARD—This shell consists of
an empty high-explosive Mk. III shell
body, an inert adapter-booster, and an
inert fuze. The shell is shipped empty and
must be sand loaded to the proper weight
of 95.33 pounds before it is issued to using
troops. The complete round weighs 121.53
pounds.

PROJECTILE, DUMMY (DRILL), MK. |
—STANDARD—(See Table of Charac-

bags firm and compact for handling. teristies.)
TABLE A
Mk. Mk. lllA1
(Limited Standard) (Substitute Standard)
Modelofguns............. ... .. ... . ... M1917, M1918M1 M1917, M1918M1
Weight of complete round . .. ...... ... .. .. 120.11 (b. 120.93 Ib.
Weight of shell, as fired. . ........... ... .. 95.33 (b, 96.15 Ib,
Weight of bursting charge (TNT). . .... ... ... 15.17 tb. 15.21 lb.
Weight of normal charge (NH pow.
bt?st: section). .. h g . (N . po der, ...... 21.00 Ib. 21.00 ib,
Muzzle velocity, normal charge. . ... .. ... ... 1,955 {/s 1,955 f/s
Masximum range, normal charge. . ..., ..., .. 14,900 yds. (35° elev.) 15,500 yds. (35° 38’ elev.)
Weight of supercharge (NH powder,
base and increment). .. ... ... ... ... ... 24.75 lb. 24.75 Ib.
Muzzle velocity, supercharge. ... ... ... ... 2,410 f/s 2,410 (/s
Maximum range, supercharge. .. ... ... .. ... 17,900 yds. (35° 15" elev.) 19,100 yds. (35° 22’ elev.)
Adapter and booster. ... ............ . . .. .. Mk. [HAME M21A1
Fuze... . ... ... P.D., M46 or M47 P.D., M51A1, or
M.T., M67
Primer. .. ... ... .. ... .. ... ... .. ... ... Mk. I1A4, 17 grs. Mk. 11A4, 17 grs.
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PROJECTILE, ARMOR-PIERCING, 155 MM, M112B1—sTANDARD

ROUND FOR GUNS, 155 mm, M1917, M1918M1, M1 AND MI1A1
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COMPLETE ROUND, PROJECTILE, A.P., 155 mm, M112B1, LOADED IN GUN, M1918M1
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COMPLETE ROUND, PROJECTILE, A.P., 155 mm, M112B1, LOADED IN GUN, M1A1
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@ Primer, Percussion, Mk. [lA4
Obturator Spindle

© Charge, Propelling,

Base and Increment

@ Fuze, B.D., M60

PROJECTILE, ARMOR-PIERCING,
155 mm, M112B1—STANDARD —The pro-
jectile measures 23.62 inches in length
over-all, and as fired weighs 100 pounds.
It contains 1.44 pounds of explosive “D”
bursting charge which is detonated by
fuze, B.D., M60. In the M1918M1 gun,
the projectile is propelled by a base and
increment charge of 24.75 pounds of NH
powder. This provides a muzzle velocity
of 2,360 feet per second and a maximum

range of 19,200 yards at 35° 24’ elevation.
The complete round weighs 124.75 pounds.

When used in the M1 and M1A1 guns,
the larger base and increment charge of
31.25 pounds of NH powder is used to
propel the projectile. The complete round
then weighs 131.25 pounds.

The larger base and increment charge
provides a muzzle velocity of 2,745 feet
per second and a maximum range of
24,075 yards.

The base and increment charge for the
M1917 and 1918 guns measures 37 inches
in length and 5.8 inches in diameter,
while the base and increment charge for
the M1 and MI1A1 guns is 37.4 inches
in length and 6.5 inches in diameter.

The base and increment charges are
made from class M1 powder with an
87-10-3 formula. Grains of this powder
have a web of 0.057 inch and seven per-
forations.

CHARACTERISTICS )

Proj., A.P., M112B1 Proj., A.P., M112B1 Proj., A.P., M112B1  Proj., A.P., M112B1
Caliber..................... 155 mm 155 mm Muzzle Velocity. . .......... 2,360 /s 2,745 f/s
Models of Guns............. M1917, M1918M1 M1, M1A1 Maximum Range............ 19,200 yds. 24,075 yds.
Proj. Weight. . .............. 100 Ib. 100 Ib. Chamber Capacity........... 1,394 cu. ins. 1,691 cu. ins.
Proj. Charge and Weight.... . .Expl. "D, 1.44 1b.  Expl. "D, 1.44 Ib, Rated Max. Pressure, p.s.i. . . .. 31,500 40,000
Fuze..........oooiiii. B.D., M60 B.D., M60 Armor Penetration at 20° Obliguely
Primer..........c.ccoiiiot Mk. 1A4, 17 grs. Mk. lIA4, 17 grs. Homogeneous Plate
Propelling Charge and 500 yards. .. .......... 5.4 ins. 6.8 ins.

Weight. .. ................ (Superchg., Base and (Superchg., Base and 1,000yards............. 5.1 ins. 6.5 ins.

Incr.) NH powder, Iner.) NH powder, Face-Hard. Plate

24.75 ib. 31.25 lb. 500 yards. .. .......... 4.7 ins. 5.8 ins.
Complete Round Weight. . .. .. 124.75 lb, 131.25 lb. 1,000 yards. .. .......... 4.4 ins. 5.6 ins.

HINCYASSHHED



SHELL, CHEMICAL, 155 MM, M104—STANDARD

ROUND FOR GUN, 155 mm, M1917, M1918M1, M1 AND M1A1

///////////// 4 ’//,/////_/,{V,w"

COMPLETE ROUND, SHELL, CHEMICAL, 155 mm, M104, LOADED IN GUN, M1A1
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SHELL, CHEMICAL, 155 mm, M104

. Z‘Z IS L ITZ 77
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i

~—607TMAX—

27.54 MAX.

@ Primer, Percussion, Mk, llA4

® Obiurator Spindle

© Charge, Propelling,

Base and Increment

@ Burster, M6
® Fuze, P.D., M51A3

SHELL, CHEMICAL, 155 mm, M104—
STANDARD—This is a standard issueand
manufacture round for use in the M1
and MIA1 guns and consists of the
chemical shell, M104, with burster, M6,

booster, M22, and fuze, P.D., M51A3.
The shell measures 27.54 inches in length.

The 17 grain, percussion primer, Mk.
IIA4, is used to fire the normal or super-
charge propelling charge of NH powder.

CHARACTERISTICS

Shelt, (FS) Shell, (WP) Shell, (HS)

M104 M104 M104
Caliber. . ............. 155 mm 155 mm 155 mm
Models of Guns. ... ... M1917 M1917 M1917

M1918M1 M1918M1 M1918M1
Proj. Weight. . ......... 99.73 b, 98.18 Ib, 94,53 |b.
Proj. Charge & Weight 16.90 Ib, Chem., 15.68 Ib. Chem., 11.70 Ib. Chem.,

0.59 Ib, TNT 0.36 1b. Tetryl 0.36 Ib. Tetryl
Booster. ... .....c...... M22 M22 M22
Fuze....oovvovannieaanan.. P.D.,, M51A3 P.D., M51A3 P.D., M51A3
Burster. . ..o oo M6 M6 M6
Primer. ..., Mk. ilA4, Mk. [tA4, Mk. [IA4,

17 ars. 17 ars. 17 grs,
Propelling Charge & Weight. . .* * *
Complete Round Weight. .. ... 124.51 Ib, 12296 lb. 119.31 lb.
Muzzle Velocity. . . ... ok 1 t
Maximum Range. ... .. ok tt t
Chamber Capacity 1,330 cu. ins. 1,330 cu. ins. 1,330 cu. ins.
Rated Max. Pressure, p.s.i.. ... 31,500 31,500 31,500

h ,base and i t, NH

’No'mal charge, |b:se section, NH powder, 21.00 lb. Sup

powder, 24.7

TWith normat chalge M.V., 1,955 §/s; max. range, 16,100 yds. With supercharge: M.V,,
2,410 £/s; max. range, 20, 100 yds.

tWith normal charge: M.V, 2,100 t/s; max. range, 18,605 yds, With supercharge: M.V.,
9,800 §/s; max. range, 25, 715 yds.

§Normal charge, bqse section, NH powder, 20,35 b, Supercharge, base and increment, NH

UNCLASSIFIED

powder,

e e

Shell, (FS)
M104

155 mm
M1, M1A1

99.73 b,

16.90 Ib, Chem.,
0.36 1b. Tetryl

M22

P.D., M51A3
M6

Mk. A4,

17 grs.

§
130.51 1b.

1

bkl

1,640 cu. ins.
40,000

2,410 #/s; max. range, 20, 996 yds,

In the M1 and M1A1 guns, the normal
base charge weighs 20.00 pounds and de-
velops a muzzle velocity of 2,100 feet per
second with maximum range of 18,605
yards at 45° elevation when the HS

(Continved on next page)

Shell, (WP)
M104

155 mm
M1, M1A1

98.18 Ib,

15.60 Ib. Chem.,
0.36 Ib. Tetryl

Me22

P.D., MS1A3
M6

Mk. lIA4,

17 grs.

$
128.96 ib.

§8

§§

1,640 cu. ins,
40,000

T ALRTIAITT 1 AAA

Shell, (HS)
M104

155 mm
M1, M1A1

94.53 {b.

11.70 1b. Chem.,
0.36 Ib. Tetryl

M22
P.D., M31A3
Mé

Mk, llA4,
17 grs.

$
125.31 lb.
1

+
+

1,640 cu. ins,
40,000

*With normal charge, M.V., 195:‘5 f/s; max. range, 16,260 yds. With superchaige: M.V.,

TTWiﬂ\ norma) charge: M.V., 1955 I/s; max. range, 16,220 yds. With supescharge: M.V.,
2,410 f/s; max, range, 20, 247 yds.
§§w:eh normal charge: M.V., 2,100 f/s; max. range, 18,701 yds. With superchaige: M.V,
2,800 F/s; max. range, 25,940 Yds.
f9With normal charge: M.V., 2,100 §/s; max. range, 18,733 yds. With supercharge: M.V.,
2,800 F/s; max. range, 26,015 vds.

RAR
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SHELL, CHEMICAL, 155 MM, V& (Continved)
loaded shell is used. Using the same shell After the shell has been loaded and the with the various loadings, are as follows
the base and increment supercharge weighs  burster well tube assembled in place, a - P
Fiiier Weight of Sheii
31.25 pounds and develops a muzzle bakelite cup is placed over the empty Kin Weight Loaded and Fuzed
velocity of 2,800 feet per second with a burster cavity to prevent the entrance of  \p 15.68 Ib. 98.18 Ib.
maximum range of 25,715 yards at 47° foreign matter and an eyelet ]ifting plag  Fs 16.90 Ib. 99.73 Ib.
elevation. screwed into the nose of the shell. The HS 11.70 ib. 94.53 Ib,
In the M1918M1 gun, the normal base tetryl bursting charge weighs 0.36 pound. ~
gun, YRR MG et HeME M Y (,omplete round welghts with base sec~
charge of 21 pounds develops a muzzle m TN N ERT P e FEPI T
= S * 1rne Welglltb Ol tne snel, as nred i wne t10I11 l.ld..l gc dllu UdBC d,uu ll.l.Ll €Ineny i arg
velocity of 1,955 feet per second and a 1017 MAGTSMT M1 and M1AT oune  £allow
maximum range, with the HS loaded ’ ’ e
shell, of 16,100 yards at 35° 30’ elevation.
The supercharge weighs 24.75 pounds and Weight with Weight with
develons 3 muzzle vql citv of 941“ feet —— P B €t Lo Do @ Il FL.
ALY LAVRE W Msiaoit Y RRWRRAWY VR Sy Say S rler Iun PQAQST JTLTIVI WNUIyvw HUIT & 11T WYy
per second and a maximum range of ., 5Ot ANA {10 0F Ih 199 0& Ik
014, I t wy MIVII, N‘II‘IIDIVII 117.V9 1V, H FE 1o,
20,100 yards at 3_5 elevation. FS M1917, M1918M1 190.97 Ib. 124.51 Ib.
The base and m?feflent charge for the HS M1917, M1918M1 115.07 Ib 119.31 Ib
M1917 and MI918M1 guns is 37 inches yp M1 and M1A1 118.40 Ib 128.96 Ib.
m wngl,u and 5.8 inches in diameter. The M1 and M1A1 119.69 Ib. 130.51 Ib.
charoe for the M1 and M1A1 guns meas- FS w an....,. o e oma
e HS M1 and M1AT1 114.42 ib. 125.31 lb.

ures 37.4 inches in length and 6.5 inches
in diameter. The base and increment
charges are made from class M1 powder

with an 5( 10-3 formula. Grains of this
FURPAPTA [ fnrra o ..ML ~f N NET7 sl . |
PUWU. L 11(1:‘/“ d WO Ul U.UuJ LI ﬂallu

1 perforations.
The shell may be loaded with either
WP (Smoke), FS (Smoke), or HS (Per-
sistent Gas) filler. The chemical filler is

loaded into the shell and the burster well

+ba 10 mmacoad aoa
CUO¢ 1S Pressea 1nvs piace,

tight seal. At the time of

'I.l

inta nlana farming o oaa
x

orming & gas-
loading the
chemlcal filler and assembling the burster
well tube into the shell, no explosive
charge is present. The explosive charge of
the burster is contained in a cardboard or

+hin alomin a a1 and i1¢ Inadad inta
inin &uminuin casing anda is igaded inio

the shell either at the depot or in the field
at the time of fuzing.

7

UNCLA ASSIFED

The following data for .the limited standard, Mk. VIIAI, may be compared with
those for the M 104 standard round in the M1917 and 1918M1 guns (the Mk. VIIA1
shell being the antecedent of the M104 shell).

Weishkt of complate round
YYSIGI V1 CUNISIT TUUTIW . . . o v a e v e e oo me e
Weight of shell, asfired. .. .....................

Weight of churge, chemieal................... ..
Welght of normol charge (NH powdet,

ouse SEC"U“} ...............................
Muzzle
Maximum range, normal charge. . ... ...

Welghf of supercharge (NH powder,
0059 cnc Incremem) .........................

velocity, normal charge . .. ... .. ... ...
v Y; ]

sun Cs sz

Muzzle vel h
Muzzie velocity, supercharge.

Maximum range, supercharge. .. ...

Q1 0N Ik
&1.,VV i3,

1,955 F/S
15,500 yds.

3.3
124.46 ib.
99.71 Ib.
16.23 lb.

21.00 b,
1,955 F/S

15,500 yds.

o4 75 Ib
R A 1T

9,410 F/S

20,296 yds.

wpP
123.03 Ib,

98.28 b,
14.84 |b.

21.00 Ib.
1,955 F/S
15,500 yds.

24.75 Ib,
2,410 F/S
20,247 yds.



SHELL, HIGH-EXPLOSIVE, 155 MM, M107 —STANDARD

ROUND FOR HOWITZER, 155 mm, M1

SHELL, HIGH-EXPLOSIVE, 155 MM, M102—STANDARD

ROUND FOR HOWITZER, 155 mm, M1917, M1917A1, M1918

COMPLETE ROUND, SHELL, H.E., 155

mm, M107, LOADED IN HOWITZER, M1

® Primer, Percussion, Mk, 1A4
Obturator Spindle

27,54 MAX. ———

IRV VIV IV LLL
a // / 7 A / 7/ // /
CHARGE, PROPELLING, M3
¥ .
N S
§ U

© Charge, Propelling, M4A1
@ Booster, M21 A2

e

© Fuze, P.D., M51A3 (.15 sec.),
or Fuze, M.T., M6TA1

COMPLETE ROUND, SHELL, H.E., 155 mm, M102, LOADED IN HOWITZER, M1918

BASE
CHARGE

POR. LOT 0O
1SS MM H.

CHARGE MIA|

L 10.-4

®
©
©
®

Primer, Percussion, Mk. [|A4
Obturator Spindle

Charge, Propelling, M2A1
Booster, M21 A2

Fuze, P.D., M51A3 (.15 sec.),
and Fuze, T. & S.Q., M55A1

e

Standar(l ammunition for the MI,
M1917, M1917A1, and M1918 how-
stzers is issued with high explosive or
chemical fillings and with an inert filling

for drill purposes. UMQL[\SS!E!ED

The 155 min gun shells should not be
fired in the 155 mm howitzer, as these
projectiles would seat differently in the
howitzer—thus reducing the chamber
space for the propelling charge and giving

A

different interior and exterior ballisties.

The high-explosive round M102 was
developed from the Mk. T high-explosive
shell which is now classified as Limited
Standard. The Mk. I became the Mk.

(Continyed on next page)

C A%

[ SR



SHELL, HIGH-EXPLOSIVE, 155 MM, M107 AND MI02 (Continved)

IA1 when modified to take the M21Al
booster and fuze P.D., M51A1, or Fuze

’I‘ AN MREEAT
L. X 0.0y LYLIOLRL,

HIGH

4EE manma
-

Rew TIRERRy

M1o7—STANDARD-This round is used
in the howitzer, M1, and has the same
general characteristics as the M 102 round.

The M107 shell takes the M21A2 booster

PR | AAEAAD F1E oo N o
ana UJC IULU, I U ¥io1iAd (.19 5eC.), Or

the fuze, M. T, M67A1. As fired the shell

weighs 95.01 pounds The weight of the
TNT bursting charge is 15.13 pounds.
The complete round weighs 108.14 pounds
(with propelling charge, M4Al).

ML, A9 e o113 ahawea

with seven perforations per grain and a
web size of 0.034 inch.

The shell measures 27.54 inches In
length; the M3 propelling charge is 16
inches long and 5 inches in diameter and
the M4A1 propelling charge is 21 inches
in length and 5.8 inches in diameter.

The propelling charges consist of the

hace osharoes and increments for tha varis

s DAdU Ul gt anlld ICICIHTCIILWD 1UL Ll vals~

ous zone charges as used in the howitzer,

M1.

SHELL, HIGH-EXPLOSIVE, 155 mm,
M102—STANDARD—This round has the
same general characteristics as the high-
explosive shell, Mk. TA1. The M102 shell

The M1A1l propelling charge uses an

M1 class powder, the grains of which have

waoh Af O N18 (nak o d
WeU OI v.wiy 1iiCil afia are singie perio

rated. The formula for this powder an

nwa cinagla nerfan

I

3..

that for the M2A1 charge is 85-10-5. The
M2A1 charge also uses M1 class powder
with seven perforations per grain and a

web size of 0.033 inch.
The shell as fired is 27.54 inches in
propelling charge meas-

1 lencrf}\ and 5 1nn]'|m= n

dxameter, while the M2A1 charge is 11
inches in length and 6 inches in diameter.

inche

The propelling charges consist of the
base charges and increments for the vari-

A 11T LVl PI.UIJCJ ﬁg Lualgc uses a
class powder, the grains of which have

web of 0.015 mch and are single perfo-
rated. The formula for this powder and
that for the M4A1 charge is 85-10-5. The

nay

M4Al cnarge also uses M1 ciass powaer

Ao A

with the M2A1 propelling charge.

ous zone charges as used in the howitzer,

rin1Q /m

M19i8 (Table A).

shell as ﬁred 1s 95.30 pounds. The weight
of the complete round 1s 103.58 pounds

PROJECTILE, DRILL, MK. [—STAND-

ARDm(bee Table of Characteristics. )

TABLE B
Shell, H.E., 155 mm, M107, in M1 Howitzer

Charge i Max.

Zone <Charge Seciion Weighi M.V. Range Eiev.

1 M2 Base 9191k, 680§/ 4,990 yds. 43° 51/

2 M3 quse 1plus 271 0b. T70¢/s 5,365 yds.  43° 41/
ner.

3 Ada Rann whiia a a0 L oon /. A& T0n A A0 2%/

~ IYio LUaT PIU’ J. 2T W YoV I’B U,'“v '\‘B. g v
Incr, 2

4 M3 lBase glus 4351b. 1,020f/s 8,620 yds. 43° 41’
ner.

5 M3 Baseplus 5.131b.. 1,220F/s 10,780 yds. 43° 41’
Incr. 4

3 M4A1 Base 3 4121, 880 /s 6,780 yds. 43° 3%

4 MA4A1 Base 3 5.30 Ib. 1,020 f/s 8,620 vds 43° 41’
fncr. 4

5 M4A1 Base 3 7.06 ib 1,220f/s 10,780 yds. 44° 16’
Incr. 4 &5

6 M4A1 Base 3 9.88 [b. 1,520 f/s 13,435 yds. 44° 44’
incr. 4, 3,
&6

7 M4A1 Base 3 13.261b. 1,850 f/s 16,355 yds. 45° 17
inci. 4, 5,
6&17

CHARACTERISTICS

TABLE A
Shefl, H.E., 155 mm, M102, in M1917, M1917A1, M1918 Howitzers
Charge . ) Max.
Zone <Charge Section Weight M.V. Range fev.
t M1A1 Base 1 17816, 479/ 4,305 yds, 45° %/
? M1A1 Base t 2.051b. 741 /s 5,035 yds. 45°0’
Incr. 2
3 M1At1 Base 1 2.521b. 831 f/s 6,155 yds.  43° 30’
Incrs. 2 & 3
4 M1A1 Base 1 3.06ib. 9381i/s 7,555 yds. 43° 30/
Incrs. 2, 3,
&4
5 M1A1 Base 1 4001L,  1,089f/s 9,415 yds, 43° 30/
Iners. 2, 3,
3 M2A1 Base 3 3.631b. 831f/s 6,155 yds.  43° 30’
4 M2A1 Base 3 4371b. 938f/s 1,555yds. 43° 30’
5 M2A1 Base 3 5.371b.  1,082f/s 9,415 yds. 43° 30
incr. 4& 5
6 M2A1 Base 3 7971, 1,357F/s 11,735 yds, 43° 45/
Iners. 4,5,
%6
7 M2A1 Base 3 8.091b. 1,476Fs 12,775 yds. 44° 15’
Incrs. 4, 5,
6&7
Shell, H.E., Shell, H.E., Proi.‘ Drill,
M1i07 Mi0Z Mi. 1
Caliber. .. .............. 155 mm 1558 mm 155 mm
Models of Howitzers. .. .. M1 M1917, All
M1917AI1,
M1918
Proj. Weight. . .......... 95.01 Ib. 95.30 Ib, 95.0 Ib
Prej. Charge and Weight. . TNT, 15.13 ib. TNT, 15.13 ib. —
Booster. . . .............. M21A2 M21 A2 _—
Foze................... P.D., M51A3 P.D,, M51A3 —
{.15 sec.) {.15 sec.)
or M.T., orT. &5.Q.,
M6TA1 M55 A1
Primer.................. Mk IIA4, ML 1A4, —
17 grs. 17 grs.

*For other propelling charge weights refer to zone range table under description of round,
tFor other muzzle velocities and maximum ranges refer to zone range table under description of

round: LINC] ASRIEIED

[WERAVSEY BRIV AL A Tl g

Shell, H.E., Shell, HE., Proi.‘ Drill,
Mi107 Mmioz Mk. 1
Propelling Charge and
Weight............... M4A1 FNH M2A1 FNH 26[.5 IE:. (Base
PP | 2 lomar
3 PO ’
Complete Round Weight. . 108,14 Ib. 103.58 ib. 12150 1b
Muzzle Velocity. ... .... 1,850 f/st 1,476 f/st ——
Maximum Range. ....... 16,355 yds.t 192,775 yds.t ——
Chamber Capacity. ... ... 795 cu. ins. 355 cu. ins. —_—
Rated Max. Pressure,
P e 32,000 30,000 _



SHELL, CHEMICAL, 155 MM, MI10—STANDARD

ROUND FOR HOWITZER, M1

COMPLETE ROUND, SHELL, CHEMICAL, 155 mm, M110, LOADED IN HOWITZER, M1
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~— 607 MAX ™)

27.54 MAX.

CHARGE, PROPELLING, M3

11

=5, MaxX—
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/ Y4
(®) Primer, Percussion, Mk. l1A4
Obturator Spindle
© Charge, Propelling, M4A1
© Burster, M6

® Fuze, P.D., M51A3

SHELL, CHEMICAL, 155 mm, M110—
STANDARD—The M110 chemical shell
w1ses the M6 burster and the fuze, P.D.,
TM51A3 with the M21A2 booster.

The shell is loaded with HS (Persistent
ias) filler. The chemical filler is loaded
into the shell and the burster well tube
poressed into place, forming a gas-tight seal.
Atthetimeofloadingthe chemicalfillerand
zassembling the burster well tube into the
shell, there is no explosive charge present.

The explosive charge of theburster is con-
tained in a cardboard or thin aluminum
casing and is loaded into the shell at
the depot or in the field at the time of
fuzing. After the shell has been loaded and
the burster well tube assembled in place,
a bakelite cup is placed over the empty
burster cavity to prevent the entrance of
foreign matter, and an eyebolt lifting plug
assembled in the nose of the shell. The
weight of the tetryl bursting charge 15 0.36

CHARACTERISTICS

pound; the weight of theloaded HS shell
is 11.70 pounds.

Two propelling charges—M3 and M4A1
—are used in the M1 howitzer. The
weight of the M3 charge is 5.31 pounds
of FNH powder; the weight of the
M4A1 charge i1s 13.26 pounds of FNH
powder.

The shell measures 27.54 inches in
length. The M3 propelling charge has a
length of 16 inches and a diameter of 5

(Continued on next page)

Shell, Chem., Shell, Chem.,

M110 (HS) M110 (HS)
Caliber. .. ... 155 mm  Propelling Charge & Weight. . . ........ ... ..., t
pMOd;IVO! l;lowitzer ........................................ 9421*[,1 Complete Round Weight. . ..o ooeeeeiaiieaeeiaaaaaaaan, 107.34 Ib.}

roj. Weight. . .. ... . . .

Frroi. Charge & Weight*. .. ... ..., HS, 11.70 Ib M“‘f'e Velocity ..o §
Boo“er ................................................. M21A2 Maximum Runge """"""""""""""""""""""""""" §
PPHMer. .o Mk, [1A4, 18 grs,  Chamber Capacity. . ... 795 cu. ins
FULO. .o e P.D., M51A3 Rated Max. Pressure, p.siic- .- 32,000

* Does not include 0.36 Ib. of tetryf bursting charge,
FNH powder, propelling charge, wemhs 5.31 Ib.; M4A1, FNH powder, propelling

T Bhaiae, waighe 13.46 b, UNCLASS FIED

IWith M4A1 propelling charge.

§Charge, M3: muzzle velocity, 1,220 f/s; maximum range, 10,812 yds. ot 43° 41’ elevation,
Charge M4A1: muzzle velocity, 1,850 I/s; maximum range, 16,374 yds. at 45° 17’ elevation.

AN - -



SHELL, CHEMICAL, 155 MM, MII0 (Continued)

inches, and the M4A1 charge is 21 inches  web of 0.015inch and are single perforated.
in length and 5.8 inches in diameter. The formula for this powder and that for

The M3 propelling charge uses an M1 the M4 charge is 85-10-5. The M4Al
class powder, the grains of which have a charge also uses M1 class powder with

seven perforations per grain and a web

size of 0.034 inch.
The zone ranges for the M3 and M4A1

propelling charges are as follows:

Charge Max.

Zone Charge Section Weight M.V. Range Elev.

1 M3 Base 1 2.19 Ib. 680 f/s 4,397 yds. 43° 51/

2 M3 Base 1 plus 2.71 Ib. 710 #/s 5,423 yds. 43° 41
Iner. 2

3 M3 Base 1 plus 3.39 Ib. 880 f/s 6,829 yds. 43° 33/
Incr. 2 and 3

4 M3 Base 1 plus 4,35 Ib, 1,020 f/s 8,666 yds. 43° 41/
Incr. 2, 3, and 4

5 M3 Base 1 plus 5.31 Ib. 1,220 f/s 10,812 yds. 43° A1’
Incr. 2,3,4and 5

3 MA4A1 Base 3 4,12 1b. 880 /s 6,817 yds. 43° 33/

M4A1 Base 3 5.30 Ib, 1,020 f/s 8,654 yds. 43° 41’

Incr. 4

5 M4A1 Base 3 7.06 Ib. 1,220 f/s 10,800 yds. 44° 16’
Incr, 4 & 5

6 M4A1 Base 3 9.88 lb, 1,520 f/s 13,435 yds. 44° 44’
Incr. 4,5,8 6

7 M4A1 Base 3 13.26 Ib. 1,850 f/s 16,374 yds. 45° 17’

Incr. 4,5,6,8 7

UNCLASSIFIED
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SHELL, CHEMICAL, 155 MM, (F.S.), Mivo—LIMITED STANDARD
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ROUND FOR HOWITZER, M1917, M1917A1 AND M1918

COMPLETE ROUND, SHELL, CHEMICAL, 155 mm, M105, LOADED IN HOWITZER, M1918
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@ Primer, Percussion, Mk. lIA4

Fuze, P.D.,, M51 A3

he present standard chemical shell,

M105, was developed from the Mk.
ITIA1 limited standard chemical round
now an issue only item.

SHELL, CHEMICAL, 155 mm, (F.S.),
M105 — LIMITED STANDARD:;
M105 —STAND ARD; (WP), M105 —

LIMITED STANDARD — This standard
round is used in the ?\/|‘|01’7 MI1917A1 and

Wil 15 WSO

M1918 howitzers. It takes the M6 bur—
ster and the fuze, P.D., M51A3, with the

MMITAD ko
2142 booster.

The shell is loaded with cither WP
(Smoke), FS (Smoke) or HS (Persistent

FAPRY 14

Gas) fillers. As with the M110 shell, the

._..
)
=
(=9

chemical fille
the burster

forming a gastight seal. T.
tetryl bursting charge is
\vnln]’\‘l‘a I'\‘F H‘m vnrtnna
are: WP, 15.60 pounds; FS,
HS, 11.70 pounds.

The MiAl and the M2A1 pro
(‘haf‘.‘f(—‘ﬂ are Il\(—‘(] m f}IP M1QT h(

The welght of the M1Al char

pounds of FNH powder the weight ot the
1\,/1'91&1 charoa |c 92 00 hnunr]e nf T™NH

2 &5 CAQTRC oo puunles FARS B Y

powder.
The shell measures 27.56 inches in

™A

length and the propelling charge, M1A1,

T we " tube is

i
w

s

[

-

=

oy

CLIADACMT EDIC'I' ~c
WwWiIMANAMAVGILNIIING
Shell, Chem., Shell,Chem., Shell, Chem.,
M105 (W.P.) Mi105 (F.S.) M105(H.S.)
Caliber................. 155 mm 155 mm 155 mm Fuze ...................
Models of Howitzers. .. .. Mi1917, Mi%17, M1917, Propeiling Charge and
M1917A1, MI1917A1, M191 7A1 eight...............
Mivis M1918 M1918 Complete Round Weight.
Proj. Weight. ...... ... . 97.68 Ib, 99.23 Ib. 93.78 Ib Muzzle Velocity . .. ... ..
Proj. Charge and Weight*. WP, 15.60 Ib. FS, 16.901b. HS, 11.70 Ib Maximum Range. ... ....
Booster.. . .............. M21A% M2t AQ 21A9 Chamber Capacity. ... ...
Primer... ............... Mk. I1A4, N}’k I|A4 M’k. A4, Rated Max. Pressure,
17 grs. 17 grs. Beside o

;&oa;\nof include 0.36 [b. of tetryl bursting charge.
chulﬂo, walnhs 8. 09 lb
jWiih MEAT propeiiing charge.

NCLASSHF

LAV IR QYIRS

NH powder, propelling charge, weighs 3.06 Ib., M2A1, FNH powder, propeiling

ED

§Charae M1 A1 muxzle velochly
yds (H .5.)9, 462 yds.
Charqo M2AT: murzle velocity,
yds.; (F.5.) 12,773 yds.

e velocity, 1,083 e, m

measures 11 inches in length and 5 inches
in diameter. The M2A1 propelling charge

is also 11 inches in length but measures 6
inches in diameter.
A Lo

.l. H.C J.,\’.l. .I.lll plUpCllil.lg Cnarge uses an
M1 class powder, the grains of which have
a web of 0.016 inch and are single perfo-
rated. The formula for this powder and
that for the M2A1 ohame is 85-10-5. The

M2A1 charge also uses ) M1 class powder

with seven perforations per grain and a
w eh size of 0.033 Ihﬁh

The zone ranges for the M1A1 and
M2A1 propelling charges are shown in the
table on the following page.

Shell, Chem., Shell, Chem., Shell, Chem.,
M10s (W.P.) Mios (F.S.) M1os (H.S.)

P.D., M51A3 P.D., M51A3 P.D., M51A3
- S S

.105.77 Ib.1 107.51 Ib.1 101.87 Ib.t

§ $ $

$ § §

355 cu. ins. 355 cu, ins. 355 cu. ine.
30,000 30,000 30,000

1,082 {/s; moximum range: (W.P.)9,321 vds.; (F.5.) 9,227

Oan

(W

1,476 t/s; maximum range: (W.P.) 12,783 yds,, (F.$.)12,791



SHELL, CHEMICAL, 155 MM, (F.s.), M105

Charge
Zone Charge Section Weight M.V. Max. Range Elev.
1 M1A1 Base 1 1.78 Ib. 679 f/s 4,157 yds. 455
2 M1A1 Base 1 2.05 Ib. 741 /s 4,859 yds. 45° 0’
ner,
3 M1A1 Base 1 2.52 Ib, 831 f/s 5,955 yds. 43° 30’
Incrs. 2 & 3
4 M1A1 Base 1 3.06 Ib, 938 f/s 7,330 yds. 43° 30/
Iners. 2,3 & 4
5 M1A1 Base 1 4,00 b, 1,082 f/s 9,297 yds. 43° 30’
: Incrs. 2,3,4 &5
3 M2A1 Base 3 3.63 Ib, 831 f/s 6,023 yds. 43° 30’
M2A1 IBase} 4,37 ib. 938 /s 7,402 yds, 43° 30’
ner.
5 M2A1 Base 3 5.37 Ib. 1,082 f/s 9,335 yds. 43° 30’
Incrs, 4 & 5
5 M2AT Base 3 7.97 Ib. 1,357 /s 11,739 yds. 43° 457
Iners. 4,5 & 6
7 M2AT1 Base 3 8.09 Ib. 1,476 t/s 12,791 yds, 44° 15’
Incrs. 4,5,6 &7
SHELL, CHEMICAL, 155 MM, (H.S.), M105
Charge .
Zone Charge Section Weight M.V. Max. Range Elev.
1 M1A1 Base 1 1.78 Ib, 679 f/s 4,342 yds. 45° 5/
2 M1A1 lBase; 2.05 Ib, T41 §/s 5,079 yds. 45° O’
ner,
3 M1A1 Base 1 2.52 Ib. 831 f/s 6,205 yds. 43° 30’
Incrs. 2 & 3
4 M1AT Base 1 3.06 Ib. 938 #/s 7,610 yds. 43° 30’
Iners. 2,3 & 4
5 M1A1 Base 1 4.00 Ib. 1,082 f/s 9,462 yds. 43° 30/
Incrs. 2,3,485
3 M2A1 Base 3 3.63 lb, 831 f/s 6,188 yds. 43° 30/
4 M2Af Base 3 437 b, 938 f/s 7,593 yds. 43° 30’
nct.
5 M2A1 Base 3 5.37 Ib, 1,082 f/s 9,435 yds. 43° 30’
Incrs. 4 & 5
6 M2A1 Base 3 1.97 Ib. 1,357 /s 11,734 yds. 43° 45’
Iners. 4,5 & 6
1 M2AT Base 3 8.09 Ib. 1,476 1/ 12,773 yds. 44215’
Incrs. 4,5,6 & 7
SHELL, CHEMICAL, 155 MM, (W.P.), M105
Charge
Zone Charge Section Weight M.V. Max. Range Elev.i
1 M1A1 Base 1 1.78 Ib. 679 f/s 4,231 yds. 45° 5¢
) M1A1 |Bc:se21 2.05 Ib, T41 £/s 4,947 yds. 45° 0’
ner,
3 M1A1 Base 1 2.52 b, 831 f/s 6,055 yds. 43° 30’
Iners. 2 & 3
4 M1A1 Base 1 3.06 Ib, 938 (/s 7,445 yds. 43° 30’
Incrs. 2,3 & 4
5 M1A1 Base 1 4.00 lb, 1,082 f/s 9,321 yds. 43° 30’
Iners. .2, 3,4&5
3 M2A1 Base 3 3.63 lb. 831 #/s 6,089 yds. 43° 30’
4 M2A1 lBasez 4,37 b, 938 f/s 7,479 yds. 43° 30’
ner.
5 M2A1 Base 3 5.37 1b. 1,082 f/s 9,375 yds. 43° 30’
Incrs. 4 & 5
6 M2AT Base 3 7.27 Ib, 1,357 /s 11,737 yds. 43° 45’
Iners. 4,586
7 M2A1 Base 3 8.09 Ib. 1,476 t/s 12,783 yds. 44° 15’
Incrs. 4,5,6 &7

ArmTATT 1A A
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SHELL, SMOKE (BASE-EJECTION),
455 mm, M115 AND M115B1—STANDARD
——These standard rounds are used in the
N1917, M1917A1 and M1918 howitzers,
As fired, the M115 shell weighs $4.88

AONOAIrg

UNCLASSIFIED

pounds, and the M115B
94.14 pounds.

Upon functioning of the time and super-
quick fuze, M54, the black powder charge
1s ignited, creating sufficient pressure to

haol oichs

1 g wols
4 530Cu WCIgnSs

—

shear the threads holding the base plug

and eject the three M1 canisters and M2

canister containing the smoke filler. The

burning of the powder gives sufficient

heat to ignite the smoke canisters before
{Continved on next page)
P



SHELL, SMOKE (BASE-EJECTION), 155 MM, MTI5 aND MI16 (Continved)

ejection. They follow the trajectory of the
shell, usually falling so that the individual
smoke clouds merge as one large cloud.
The combined weight of the three smoke
canisters comprising the M1 charge is
22,05 pounds. The weight of the M2
smoke canister, a single unit, is 3.79
pounds.

The M115 and M115B1 shells differ
only in the construction of the ogive sec-
tion of the body. This section of the M115
is an adapter which is screwed into the
shell body. The M115B1 shell is of one
piece construction.

The MI115 complete round weighs
103.08 pounds with the M2A1 charge and
is fired with either the M2A1 propelling
charge (base charge 3 plus increments 4,
B, 6, and 7) weighing 8.25 pounds, or the
M1A1 propelling charge (base 1 plus in-
crements 2, 3, 4 and 5) weighing 3.06
pounds.

Proj. Weight. . .. .. ... i
Proj. Charge & Weight. . ......................
Fuze. . o

Complete Round Weight..................... ..
Muzzle Velocity . . ... .. ..o
Maximum Range. . .............. .l
Chamber Capacity. . ... ...cooi i
Rated Max. Pressure, p.si.. .. ...l

*H. C. Chemical fller, 25.84 tb,
M1 A1 propelling charge, 3.06 lb.
M3 propelling charge, 5.31 Ib,

§97.89 ib, with M1 A1 charge.

9100.41 Ib, with M3 charge.

UNCLASSIFIED

The M2A1 propelling charge uscs an
M1 class powder with an 85-10-5
formula. The grains have seven per-
forations and a web of 0.033 inch. The
propelling charge, M1A1, uses a powder
which has single-perforated grains with a
web of 0.016 inch. The powder is an M1
class with a formula of 85-10-5.

The projectile as fired is 27.19 inches
in length. The M2A1 propelling charge
measures 11 inches, maximum length, and
6 inches in diameter. The M1A1 charge
is 11 inches in length and 5 inches in
diameter.

SHELL, SMOKE (BASE-EJECTION),
155 mm, M116 AND M116B1—STANDARD
—This round is standard for use in the
M1 howitzer. It is the same as the M115
round except for the rotating band. The
weight of the M116 shell as fired is 95.1

CHARACTERISTICS

Shell, Smoke, Shell, Smoke,

M115 M116
........ 155 mm 155 mm
........ M1917, M1917A1, M1

M1918 e
........ 94.88 |b. 95.10 Ib,
........ TNT, 0.28 Ib.* TNT, 0.28 Ib.*
........ T. & S.Q., M54 T. & 5.Q., M54
........ Mk. lIA4, 17 grs. Mk. [IA4, 17 grs.
........ NH pwdr., NH pwdr.,

8.09 Ib.t 13.26 Ib.1
........ 103.08 Ib.§ 108.23 Ib.§
....... 1,476 Ffs** 1,850 f/stf
........ 12,405 yds. 16,355 yds.
........ 360 cu. ins. 795 cu. ins.
........ 30,000 32,000

**1,082 I/s with M1AT charge,

11,220 #/s with M3 charge.
§§97.20 with M1A1 charge.
91999.67 with M3 charge.

pounds; that of the M116B1 shell is 94.36
pounds. The complete round weighs
108.36 pounds with the M4A1 charge and
is fired by either the M4Al propelling
charge, weighing 13.26 pounds, or the M3
propelling charge, weighing 5.31 pounds.

The M3 propelling charge uses an M1
class powder, the grains of which have a
web of 0.015 inch and are single per-
forated. The formula for this powder and
that for the M4A1 charge is 85-10-5. The
M4A1 charge also uses M1 class powder
with seven perforations per grain and a
web size of 0.034 inch.

The projectile as fired is 27.19 inches
in length. The M4A1 propelling charge
measures 21 inches, maximum length, and
5.8 inches in diameter. The M3 charge is

16 inches in length and 5 inches in
diameter.
Shell, Smoke, Shell, Smoke,
M115B1 M116B1
155 mm 155 mm
M1917, M1917A1, M1
M1918 —_—
94,14 |b. 94.36 1b.
TNT, 0.28 Ib.* TNT, 0.28 Ib.*
T. & 5.Q., M54 T. & 5.Q., M54
Mk. IlA4, 17 grs. Mk. 11A4,17 grs.
NH pwdr., NH pwdr.,
8.09 Ib.} 13.26 Ib.1
102.23 1b.§§ 107.62 16,97
1,476 f/s** 1,850 f/stt
12,405 yds. 16,355 yds.
360 cu. ins. 795 cu. ins.
30,000 32,000



ROUNDS FOR HOWITZER, 8 INCH,
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COMPLETE ROUND, SHELL, H.E., 8 INCH, MK. IA1; LOADED IN HOWITZER, M1

PR

. p

i

1143 iy N

¥G CHARGE M2

@

&
s

b oo

Am;_ﬂ m 7
— h A — —
2 A 7 7 7 A 7
/AN . . .
(A) Primer, Percussion,
M, 11A4
I . TS ® Obturator Spindle
¥ X S
VY m gﬁ&ﬁ @ Charge, Propelling, M2
"5 ///%j ,ﬁi‘\ 3 , @ Booster, M21 A2
@ :
| ¥ /,mm © Fuze, P.D., M51A3
t gl 22 4 or M.T., M67A2
< 3L10 MAX ‘

COMPLETE ROUND, SHELL, H.E., 8 INCH, M106, LOADED IN HOWITZER, M1

., LA_;;/_"-,':.'Q//Y"// PP ppE I SIS IS
ST II T M . o ~ \“‘—\

0 @] orReE M g TL | B T
N k’_ BASE | }Ta\'\ 3 = s HT_; w Il ‘".\\B
= | M b A A S e
CHARGE MI D L “lm o

b e — o o
AT T AR e 4
INICLD AA4ns AN o - .
WA, (VW0 \AJ Primer, Percussion,
AL 11A A
VIR, 11/
@ Nhieatar Cnindi
&/ Ovturator Spindie
ﬂ Cheveea Deamallins AA1
& (narge, Propening, M1
D) Roostar AMA91 A9
\L) Booster, M21 A2
E) Fuze, P.D.,, M51A3
L= i ‘
or M.T., M67A2

he Mk. I high-explosive
B the8

nch guns was modai

l
noint-deto
|5

e point-detonating fuze, M51A:
» mechanical time fuze, Mb?AZ
Thls modification was designated high-
explosive shell, Mk. A1, and is used in

the M1 howitzer.

The M1 propelling charge (base and
Srsiat ANOICIER
i LASDITILY

[\_»

increment type) easure 21 inches in

propelling cha‘rges are used with all
rounds in the M1 howitzer. The M1
charge contamns an M1 class powder
wriateshitoner 1210 o1 L e 1, g
WUCIEILIHIE 1o.1y poullds, 110¢ 1orumula o1

A

this powder 1s 85-10-5 and the grains

LI I
1ave a sigie

ichs 28.19

©OWLOIgASs L8.A2

unds and has the same class powder
and formula as the M1 charge. The grains
have seven perforations and a web of
0.043 inch.

sy Af NVN1E S
wen 0L v.uid

d. The M2 char

asel
altld «
J 1

1
1

nerforat
periorate
pou

{Continved on next page}



SHELL, HIGH-EXPLOSIVE, 8 INCH, MK. IA1 AND MI106 (Continved)

The shell weighs 200 pounds as fired
and contains a bursting charge of 30.08
pounds of TNT. The complete round,
with M1 charge, weighs 213.19 pounds
and with the M2 charge, 228.19 pounds.

The zone ranges for the various weight
propelling charges are as indicated in
Table A.

SHELL, H.E., 8 INCH, M106—STAND-
ARD—The separate-loading high-explos-
1ve round is standard for use in the 8 inch
howitzer, M1. The shell weighs 200
pounds as fired and conlains a bursting
charge of 36.98 pounds of TNT.

The complete round weight, with M1
propelling charge, is 213.19 pounds, and
with the M2 charge, 228.19 pounds.

Either the fuze, P.D., M51A3, or the
M.T., M67A2, is used with the M21A2
booster. As with the Mk. IA1 round, the
Mk. T1T1A4 17 grain percussion primer is
seated in the base of the obturator
spindle.

The zone ranges are as indicated in
Table B.

PROJECTILE, DUMMY (DRILL), MK. I—
STANDARD—(See Table of Character-
istics.)

Model of Howitzer. .. .................. PO
Proj. Weight. . . ... ... .. ... ... . ... . ... ...
Proj. Charge & Weight. .. .....................
Booster........... ...
Fuze... .. ... . ... . ..

Primer

Complete Round Weight.... . ... ... .. ... ... ..
Muzzle Velocity . . ............ ... .. ... ... ..
Maximum Range. .. ........ ... ... ... . ...

Chamber Capacity. . ... .......... ... ...
Rated Max. Pressure, pusiiv. ... ool

UNCLASSIFIED

TABLE A—SHELL, H.E., 8 INCH, MK. 1A1

Charge .

Zone Charge Section Weight M.V.

1 M1 Base 1 4,41 1b, 795 f/s

2 M1 Base 1, 5.77 Ib. 873 f/s
Incr, 1

3 M1 Base 1, 7.68 ib. 970 #/s
Incr. 2 &3

4 M1 Base 1, 10.24 b, 1,115 /s
Incr. 2, 3, 4

5 M1 Base 1, 13.19 Ib. 1,339 f/s
Iner. 2, 3,4,5

5 M2* Base 5 16.50 Ib. —

6 Me* Base 5, 21.72 Ib. —_—
Incr. 6

7 Me* Base 5, 28.19 Ib. —
Incr. 6, 7

*At the present time range firings have no! been conducted,

TABLE B—SHELL, H.E., 8 INCH, MK. iA1

pwdr., 28,19 lb.

............. 213.19 Ib. (with M1 Chg.)

228.19 Ib. (with M2 Chg.)

............. 1,339 £/s (with M1 Chg.)

............. 11,170 yds. {with M1 Chg.)

............. 1,757 cu. ins,
............. 33,000

Charge
Zone Charge  Section Weight M.V,
1 Mt Base 1 4.41 b, 820 f/s
2 M1 Base 1, 5.77 Ib. 900 f/s
fner. 2
3 Mt Base 1, 7.68 Ib. 1,000 f/s
Incr. 2
4 M1 Base 1, 10.24 Ib, 1,150 f/s
Incr. 2, 3, 4
5 Mt Base 1, 13.19 Ib. 1,380 f/s
Incr. 2, 3,4,5
5 M2 Base 5 16.50 Ib, 1,380 f/s
6 M2 Base 5, 21.72 Ib, 1,640 f/s
Iner. 6
7 M2 Base 5, 28.19 [b, 1,950 f/s
Incr. 6, 7
Shell, H.E., Mk. 1Al Shell, H.E., M106
............. 8 inch 8 inch
............. M1 Mi
............. 200 lb. 200 Ib.
............. TNT, 30.08 Ib. TNT, 36.98 Ib.
............. M21A2 M21A2
............. P.D., M51A3, or P.D., M51A3, or
M.T., M6TAQ M.T., M6TAQ
............. Mk. [IA4, 17 grs. Mk. lIA4, 17 grs.
............. M1 Chg., FNH M1 Chg., FNH
pwdr., 13,19 |b, pwdr., 13.19 Ib.
M2 Chg., FNH M2 Chg., FNH

pwdr., 28.19 |b,

213.19 Ib. (with M1 Chg.)
228.19 lb. (with M2 Chg.)
1,380 f/s (with M1 Chg.)
1,950 f/s (with M2 Chg.)
12,975 yds. (with M1 Chg.)
18,510 yds. (with M2 Chg.)
1,527 cu. ins.

33,000

Max.
Range
5,475 yds,
6,415 yds,

7,630 yds.
9,260 yds.
11,170 yds.

Max.
Range

6,230 yds.
7,385 yds.

8,850 yds.
10,705 yds.
12,975 yds.

12,975 yds.
15,390 yds.

18,510 yds.

Elev.
49° 55’
49° 55°
49° 48’
43° 0’
43° 36"

Elev.
44°
44°

44°
44° 10/
44° 30/

44° 30’
44° 50

44° 50/

Proj. Drill, Mk. |

8 inch
M1
200 lb,

Mk, IA4,

18 grs.

Mk. I, Dummy,

11.00 Ib.

211.00 lb.



SHELL, H.E., 8 INCH, M103—STANDARD

ROUND FOR 8 INCH GUNS, MK. VI, MOD. 3A2, AND 8 INCH GUNS, M1

PROJECTILE, ARMOR-PIERCING, 8 INCH, MK. XX, MOD. 1—STANDARD

ROUND FOR 8 INCH GUNS, MK. VI, MOD. 3A2, M1888, M1888MI AND M1888MII

VODVIIVIIIIINIIIVA

COMPLETE ROUND, SHELL, H.E., 8 INCH, M103, LOADED IN GUN, M1
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SHELL,H.E., 8 INCH,M103—STANDARD
—The Shell, H.E., M103, is standard for
8 inch Guns, Mk. VI, Mod. 3A2, and M1,
As fired the shell weighs 240 pounds and
contains a bursting charge of 20.9
pounds of cast TNT which is detonated
by & Fuze, P.D., M51A2, Mod. 3, or
Fuze, Mechanical, Time, M67A1. The
shell is shipped fuzed with a Fuze, P.D.,
M51A2, Mod. 3. When the Mechanical
Time Fuze, M67Al, is used, it is neces-
sary that the false ogive be removed and
replaced after the shell has been refuzed
with the mechanical time fuze.

LINCLASSIFIED

For the 8 inch Gun, M1, two types of
charges are provided for use with the
Shell, H.E., M103. One is identified as
the M9 (green bag) and the other as M10
(white bag). Both types are of the base
and increment type.

The powder in the M9 charge is in the
M1 class with an 87-10-3 formula. The
grains have seven perforations and a web
of .0695 inch. The complete charge
weighs 76 pounds.

The powder in the M10 charge is also
in the M1 class with an 87-10-3 formula.

-

The grains have seven perforations and
a web of .1000 inch. The complete charge
weighs 106 pounds.

PROJECTILE, A.P., 8 INCH, MK, XX,
MOD. 1—STANDARD—This projectile
was standardized to replace the M1911
armor-piercing round when the latter was
made Limited Standard and an issue only
item.

Separate-loading ammunition, the Mk.
XX projectile, is used in the 8 inch,
M 1888, the M1888MI, M1888MII and
Mk. VI, Mod. 3A2, guns. As fired, the
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SHELL, H.E., 8 INCH, MIVJ

PROJECTILE, ARMOR-PIERCING, 8 INCH, MK. XX, MOD. 1 (Confinved)

projectile weighs 261.8 pounds and con-
tains a bursting charge of 3.4 pounds of

explosive “D” which is detonated by the
fuze, B.D.,, Mk. X

The supercharge (base and increment})
of 108 pounds of NH powder is fired by
the M30 electric primer. The normal base

The base and inerement charge used
with this pro;ectxle in the Mk. VI, Mod.
ona, gun is 57 inches in len

inches in diameter. The powd
charge is in the M1 class with an 87 1{] 3
formula. The grains have seven perfora-

tions and a web of 0.1 inch.

inches in length, and 8.75 inches in
diameter.
. LY ] A1 - PR SIS N
111¢ vkl Ciass puwu(,' uscda 1 unese
charges has an 87-10-3 formula. The

grains have seven perforations and a web
size of 0.092 inch.

section Welghs 74.251 pounds. The com- The stacked type, two-section propei- PROJECTILE, TARGET, 8 INCH, M109—
RS R iy criarnhanogs et ek livsew nhawen ~f NIT vwnvordan 11and it +hia CTAMDMDADN Q.. P2 PP ~£ L.
plﬂLC lUullU, lll\.luul 1ig bup\,lblldl 5\:) Ulsll 11115 Llldléb Ul oAN1L PU\V UTL untul Witil inis - R PANINRT P A CT Ll\,bLl]lJLlUll 0L SILeL,
369.8 pounds as fired in the Mk. VI, Mod.  projectile in the M1888 series guns weighs  high-explosive, 8 inch, Mk. I, round for
M3A2, gun 85,62 pounds. This charge measures 48.5 M1888 guns
CHARACTERISTICS
Proej., A.P., Proj., A.P., Proj., A.P., Proj., Target, Shell, H.E., M103 Shell, H.E., M103
. Mk. XX Mk. XX Mk. XX M109
Caliber. ........... 8 inch 8 inch 8 inch 8 inch 8 inch 8 inch
Models of Guns... .. Mk. Vi, Mk. VI, M1888, Mk. Vi, M1 Mk. Vi,
Med. 3A2 Mod. 3A2 M1888M1, Meod. 3A2 Mod. 3A2
MiBBBMIi
Pici. Weaight........ 261.8 15, 261,816 261,816 260016 24015 24015
Proj. Charge and
Welghr .......... Expl. “D,” 3.4 Ib. Expl. “D," 3.4 1b Expl. *D,” 3.41b. — TNT, 20.9 Ib. TNT, 20.9 Ib,
Fuze............... B.D., Mk. X B.D., Mk. X B.D., Mk. X e P.D., M51A2, Mod. P.D.,,M51A2, Mod.
3,or M.T,, M6TAT 3, or M.T., M6TA1
Primer. ............ M30, Elec. M30, Elec M30, Elec Comb. Mk. XV, M1 Mk. llA4 Comb. Mk. XV, MI
Pr?f.ejh:geig:?.'?s . .Nermal Chg,, Superchg., Two-See., Base & Iner,, M9 Base Sec., Base Sec.,
NH pwdr., H pwdr., NH pwdr., NH pwdr., 54,896 |b.* 74,251 Ib.§
74.251 ib. 108.0 Io. 85.6 Ib. 107.0 Ib, M10 Base Sec,,
o 93.1 Ib.t
Complete Kound
Weight. . ........ 336.05 b, 369.8 Ib 345.80 Ib 367.00 Ib. 315 [b. (M9 Chg. 314.24 b, (with Base
346 1b, (M10 Chg.) Sec.
348.00 Ib. {with Base
Sec. & 2 Incr.)
Muzzle Velocity. ... 2,100 /s 2,750 f/s 2,450 /s 2,750 f/s 2,100 f/s 2,150 f/s
(M9 Base Sec.)f (Base Sec.)
2,100 f/s 9 840 /s
(M10 Base Sec)**  (Base Sec. & Iner.)
Maximum Range....22,180 yds. at 32,980 yds. ot 23,917 yds. 32,980 yds. at 292,775 yds, 23,200 yds.
45° 5' Elev, 47° 55’ Elev. 47° 55’ Elev, (M9 Base Sec.)it (Buse Sec.)
30,315 yds. 35,630 vds,
(M10 Base Sec.)§§  (Base & Incr)
Chamber Capacity. .. 5,362.94 cu. ins. 5,362.94 cu. ins 3,627.00 cu. ins. 5,362.94 cu. ins 5,156 cu. ins. 5,188 cu. ins,
Rated Max. Pressure,
P 38,000 38,000 38,000 38,000 38,000 38,000

*76,012 Ib, with MO Rase Sec. & increment,
1106.1 Ib, with M10 Base Sec. & increment.
§108.000 ib, with Base and 1 increment.
12,600 f/s with M9 Base Sec. & increment.
**9,850 F/s with M10 Base Sec. & increment.
130,315 yds. with M9 Base Sec. & increment,
§§35,630 yds. with M10 Base Sec. & increment.



SMHELL, HIGH-EXPLOSIVE, 8 INCH, MK. |—STANDARD

RO UND FOR 8-INCH GUNS, M1888, M1888MI, M1888MIl

COMPLETE ROUND, SHELL, H.E., 8 INCH, MK. |, LOADED IN GUN, M1888
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@ Primer, Electric, M30

Obturator Spindle

@ Stacked Type, 2-Section
Propelling Charge

© Booster, Mk. 1A
© Fuze, P.D., M46

S HELL, HIGH-EXPLOSIVE, 8 INCH,
M. 1-STANDARD—The Mk. 1 round
is  wsed in the M1888, M1888MI and
M 1 888MII guns. As fired, the shell weighs
200 pounds and contains a bursting charge
of 229.6 pounds of TNT which is detonated
bxy> the fuze, P.D., M46, or P.D., M47,
w it h the Mk. ITA booster.

"X he two section, stacked propelling
chuzarge of 85.6 pounds of smokeless nitro-
cellulose powder is fired by the M30 elec-
tr-i primer. (Guns in emplacements fitted
with electrical equipment are provided
with friction primer for emergency use.)
T € complete round, including two sec-
ticoxr propelling charge, weighs 285.6
pounds.

323 pounds and contains a bursting charge
of 5.1 pounds of explosive “D,” detonated
by the fuze, B.D., Mk. V.

The projectile is 33 inches in length.
The armor-piercing cap is soldered to the
nose of the shot and the windshield is
threaded to the armor-piercing cap.

The propelling charge is a single-sec-
tion type powder bag containing 82.38
pounds of smokeless powder and is fired
by the M30 electric primer. The complete
round weighs 405.43 pounds.

The charge develops a muzzle velocity
of 2,200 feet per second and a maximum
range of 17,000 yards at 19° 34’ elevation.

PROJECTILE, TARGET, 8 INCH, M109

standardized for use in the following 8 inch
guns: M1888, M1888MI, M1888MII and
Mk. VI, Mod. 3A2. It is made of cast iron
and weighs 260 pounds. Propelling charges
and primers are of two types and the
weights of the charges vary as follows:
85.6 pounds of smokeless powder in a two-
section bag, fired by the M30 electric
primer when used with the MI1888,
Mi888MI and MI1888MII guns; 107
pounds of smokeless powder in a base and
increment charge, fired by the Mk. XVMI
Navy electric primer, when used with the
Mk. VI, Mod. 3A2, gun.

PROJECTILE, DUMMY, DRILL, MK. |—
STANDARD—(See Table of Character-

~ K he propelling charge uses an M1 class —STANDARD—This target projectile is istics.)
po-cvder the grains of which have a web
of 10.076 inch ard seven perforations. The
forxmula is 87-10-3. CHARACTERISTICS

K he propelling charge measures 49 Shell, H.E., Proi., Proj., ij"
iaches in length and 8.25 inches in Mk. 1 Target, Target, Drill,
h-a 1meter M1911 M109 Mk. |

ja .
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P~ ROJECTILE, TARGET, 8 INCH, M1911 - M1S8BMI  M188BMI  M1888MI  M1888MI
__& TANDARD—This shot is standard- M1888MII M1888MII M1888MII M1888MIi
el for target-practice use, although the ok Weldht oo gl B, 20k TR

4 911 armor-piercing rounds are now ’ 29.6'Ib, ilb,
Li;ﬂited Standard for issue only. The 8 Fuze........ooii E;DM 4".';\46 BD., Mk.V  — -
iI’ch’ H.E. Shell, Mk. I, may also be used Primer.................. Ceeeniiaaaaen M30, Elec. M30, Elec. M'.'IO§ Elec. -

- a target projectile when specially au- Propelling Charge and Weight.......... g;:l:if:;; g::g{i:-‘i:: , g;gl-(j:.s,,' lS)l:gl;-yS:ec.,
thorized and in such cases it is sand loaded Comolete R W 85.6 "l)l': ’ gg?ggﬂzs » 32.56 6Il:b ggboo"ii,

; : omplete Round Weight............... 285.6 lb. . . . . . .

axacd assembled with an inert fuze. - GERE CGL TEEN 2,600 F/S 2,200 F/S  2450F/S  ——

~J he M1911 separate-loading projectile Maximum Range. ... ................. 21,300 yds. 17,000 yds. 95,146 yds. = ——
) pised in the M1888, M1888MI and Chamber Capacity..........c.coounn. 3,643 3(‘5'{:;7 3{’6%13 _—

cu, Ins, . . . .

f/‘[;l 888MII guns. Asfired the shot weighs  Rated Maximum Pressure, p.s.i.. ........ 38,000 38,000 38,000 _—

UNCLASSIFIED



SHELL, HIGH-EXPLOSIVE, 240 mM, MK. HlIAT—sTANDARD

ROUND FOR HOWITZER, 240 mm, Mi918M1

SHELL, HIGH-EXPLOSIVE, 240 MM, M114—STANDARD

ROUND FOR HOWITZER, 240 MM, M1

COMPLETE ROUND, SHELL, H.E,, 240 mm, MK. [llIA1, LOADED IN HOWITZER, 240 mm, M1918M1
PPN OIIIIIVOIIIIINIITIIENIN P IS L LS L
i | o : s 4+ —# 77 - 77 ,
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TT7 777777777
® Primer, Percussion, Mk. l1A4 © Charge, Propelling, Mk. | ® Fuze, M.T., M6TAT, or
Obturator Spindle @ Booster, M21 A2 P.D. M51A3
COMPLETE ROUND, SHELL, H.E., 240 mm, M114, LOADED IN HOWITZER, 240 mm, M1
&, P p
7 7 % 7 e ,/
SHELL, H.E., 240 mm, M114 @ Primer, Percussion, Mk, lIA4
T \\“"\‘vv Obturator Spindle
g b"o?"":g’s’ .':0 ! © Charge, Propelling
& :0,, g,}"'g 0 (Stacked Type)
e oI
J“_ NERAEEEER © Booster, M21A2
o ® Fuze, M.T,, M6TA1
4176 MAX . ! or P.D.,, M51A3

he projectiles provided for use in the

240 mm howitzers, M1918M1 and M1
are of three types: high-explosive—for
use against personnel and structures; tar-
get-practice—sand loaded; and dummy
—for drill purposes.

The high-explosive and practice pro-
jectiles are issued unfuzed, an eyebolt lift-
ing plug or an adapter plug being as-
sembled in the fuze seat. To ‘pFreETje the

UNCLASS!

high-explosive shell for firing, it is neces-
sary to remove the rope grommet which
protects the rotating band and the plug
in the nose of the shell, before inserting a
fuze. In the case of the practice shell, the
inert adapter-booster must be removed
and the shell loaded to weight with sand.

The Mk. IITA1 is a modification of the
Mk. IIT to permit assembly of either the
point-detonating fuze, M51A3, or the

mechanical time fuze, M67A1, instead o
the point-detonating fuzes, M46 or M4’z _
The use of these bore-safe fuzes of bettey.
ballistic shape increased the range ancy
safety in firing.

SHELL, H.E., 240 mm, MK. I11A1~_
STANDARD—This high-explosive shel}
has a fairly sharp nose, the radius of the
ogive being approximately 414 calibers

(Continved on next pagey )



SHELL, HIGH-EXPLOSIVE, 240 MM, MK. HIIAT AND MI14 (Continued)

The shell has a boat-tail base, tapered at
an angle of 7°. The combination of sharp
nose and tapered base adds to the effici-
ency of the shell in flight. The explosive
charge is 49.79 pounds of TNT.

As fired the shell weighs 345 pounds
and measures 37.9 inches in length. The
complete round weighs 380.81 pounds.

The propelling charge is NH powder.
A base-pad igniter pad is used, contain-
ing 5 ounces of black powder and placed
to the rear of the charge.

The charges used are of the multi-
section, aliquot part type (illustrated)
and contain 35.81 pounds of powder.
They are composed of four 1/5 equal
weight sections, and two 1/10 equal
weight sections.

The Mk. I propelling charge is 20.75

inches in length and 9.025 inches in diam-
eter. The M1 class powder for this charge
has an 87-10-3 formula and grains that
have seven perforations. The web size of
the grains is 0.051 inch.

The complete round weights vary from
352.41 pounds to 380.81 pounds, depend-
ing upon the zone charges used. (Note:
the Table of Characteristics lists only the
maximum zone charge with pertinent
data.) See Table A for zone ranges.

SHELL, H.E., 240 mm, M114—STAND-
ARD—This high-explosive round is used
in the M1 howitzer. As fired the shell
weighs 360 pounds and with the maxi-
mum propelling charge, 78.25 pounds of
NH powder (4 sections), the complete
round weighs 438.78 pounds.

Either the fuze, P.D., M51A3, or the

TABLE A
Powder Powder Max. Time of
Zone Charge Wit. Type M.V. Range Elev. Flight
b4 .2 7.16 1b, FNH.NH 615 f/s 3,594 yds. 43° 39/ 25.9 sec.
3 3 10.74 1b.  FNH-NH 170 f/s 5,464 yds. 43° 15/ 32.2 sec.
4 4 14.31 lb.  FNH-NH 910 f/s 7,368 yds. 43° 24/ 38.2 sec.
5 .5 17.901b. FNH-NH 1,045 f/s 9,316 yds. 43° 45/ 42.6 sec.
[ .6 21.48 |Ib. FNH-NH 1,180 f/s 11,300 yds. 44° 20’ 47.6 sec.
7 7 25.06 Ib. FNH-NH 1,310 §/s 12,657 yds. 44° 49’ 51.1 sec.
8 8 28.641b. FNH-NH 1,435 f/s 13,905 yds. 45°5’ 54.3 sec.
9 9 32,22 Ib.  FNH-NH 1,570 ¢/s 15,168 yds. 45° 15’ 57.4 sec.
10 1.00 35.81 Ib. FNH-NH 1,700 f/s 16,390 yds. 45° 10’ 60.0 sec.
CHARACTERISTICS
Shell, H.E,, Shell, H.E.,
Mk. iHHA1 M114
Caliber. ... .. 240 mm 240 mm
Models of Howitzers. ............................ P M1918M1 M1
Proi-Weight. ... . 345 lb. 360 Ib.
Proi. Charge & Weight. . .............................. TNT, 49.79 Ib, TNT, 54.06 Ib.
BooOoster. .. e M21A2 M21A2
FUuze. . . P.D., M51A3 P.D., M51A3
or M.T., M6TA1 or M.T., M6TAT1
Prier. Mk. I1A4 Mk. [1A4
17 gis. 17 grs.
Propelling Charge & Weight. . ......................... FNH-NH, FNH-NH,
35.81 Ib. 78.75 1b.
(Zone 10) (4 sections)
Complete Round Weight. .. ............................ 380.81 Ib, 438.78 lb.
Muzzle Velocity . . ... 1,700 f/s 2,300 #/s
Maximum Range. . ........ ... ... . 16,390 yds. 25,255 yds.

ChamberCapacity. . .........................

Rated Max. Pressure, psii.. .......................

UNCLASSIFIED

fuze, M.T., M67A1, is used to detonate
the TN'T bursting charge of 54.06 pounds.

The M1 class of powder used in this
charge has an 87-10-3 formula and grains
with seven perforations.

The projectile as fired measures 41.74
inches in length.

The Table of Characteristics lists only
the maximum zone charge with pertinent
data. The table of zone ranges which fol-
lows gives data for the four sections of
propelling charge:

Muzzle

Velocity Range
1,500 f/s 15,175 yds.
1,740 f/s 17,995 yds.
2,020 f/s 21,560 yds.
2,300 /s

25,255 yds.

PROJECTILE, TARGET,PRACTICE, MK.
IN—STAND ARD—When specially author-
ized, the Mk. III shell, sand loaded, may
be used. The projectile is made up by
using the empty body of the shell, Mk.
III, which, although listed as standard,
is now an issue only item and no longer
manufactured. The shell is shipped empty
and later sand loaded to the proper weight
prior to issue to the using troops. All com-
ponents of this projectile are inert.

PROJECTILE, DUMMY, DRILL, MK. |—
STANDARD—(Sce Table of Character-

isties.)
Proj., T.P., Proj., Drill,
M. T Dummy, Mk. |
240 mm 240 mm
All How. All How.
345 Ib, 356 b,
Inert ——
Dummy —_—
Mk. A4 —_—
17 grs.
FNH-NH, Dummy, 36.00
35.81 b, 1o,
(Zone 10)
380.81 Ib. 392.00 Ib.
1,700 §/s
16,390 yds.

1,790.0 cu. ins.

..... 32,000

4,430.0 cu. ins,
36,000

1,790.0 cu. ins.
32,000

|11



SHELL, HIGH-EXPLOSIVE, 12 INCH, MK. X—STANDARD

ROUND FOR SEACOAST GUNS, 12 INCH, M1895, M1895M1

PROJECTILE, ARMOR-PIERCING, 12 INCH, MK, XVI—STANDARD

ROUND FOR SEACOAST GUNS, 12 INCH, M1888, M1888MI, M1888MII, M1895, M1895M1, AND M1900

COMPLETE ROUND, SHELL, H.E., 12 INCH, MK. X, LOADED IN SEACOAST GUN, M1895
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51.08 MAX. —

@ Primer, Electric, M30
® Obturator Spindle

© Charge, Propelling (Base and
Increment)

© Booster, Mk. lIA
© Fuze, P.D., M46, or M47

I DD

COMPLETE ROUND, PROJECTILE, A.P., 12 INCH, MK. XVI, LOADED IN SEACOAST GUN, M1900
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@ Primer, Electric, M30
Qbturator Spindle

© Charge, Propelling,
4 Section Stacked Type

® Fuze, BD., Mk. X

he 12 inch separate loading ammuni-

tion is used in the 12 inch seacoast guns
M1888, M1838MI, M1888MII, M1895,
M1895MT and M1900.

Four types of projectiles have been
standardized for use in those guns: high-
explosive, armor-piercing shot, target-
practice projectile and dummy drill

rofectile: | UNCLASSIFIED

SHELL, HIGH-EXPLOSIVE, 12 INCH,
MK. X—STANDARD—This round is used
in the M 1895, M1895MI guns and repre-
sents the only issue and manufacture high-
explosive round which is standard today
for use in guns on railway mounts for
firing against land targets.

The Mk. X shell is a modification of
the now limited standard Mk. VI for use

in seacoast guns of the M1895 series. It
is 12 pounds heavier than its predecessor
and there are 31.88 pounds more of burst-
ing charge. The Mk. X shell has a hollow
windshield over the point-detonating M46
or M47 fuzes to improve ballistic quali-
ties. The shape of this shell and increased
weight improves its ballistic character-
isties. This gives the Mk. X shell an ad-

(Continued on next page)



SHELL, HIGH-EXPLOSIVE, 12 INCH, MK. X
PROJECTILE, ARMOR-PIERCING, 12 INCH MK. XVI

(Continued)

vantage in range of 2,300 yards over the
Mk. VI at maximum range.

The electric primer, M30, is seated in
the base of the obturator spindle and the
propelling charge fits against the face of
the spindle.

The base and increment propelling
charge measures 71.5 inches in length, and
12.625 inches in diameter. Powder used
in this charge is in the M1 class with an
87-10-3 formula. The grains have 7
perforations.

The shell as fired is 51.08 inches in
length and weighs 712 pounds. It con-
tains a bursting charge of 118.28 pounds
of TNT. The maximum propelling charge
consists of a base and increment charge
of NC powder which weighs 300 pounds,
This gives a muzzle veclocity of 2,600
feet per second and a maximum range
of 30,000 yards at 37° 57’ elevation.
The minimum base charge of NC powder

weighs 225 pounds. As illustrated, the
complete round weighs 1,012 pounds.

PROJECTILE, ARMOR-PIERCING, 12
INCH, MK. XVI—STANDARD —This
round is used in the M1888, M1888MI,
M 1888MII, M 1895, MI895MI and the
M 1900 seacoast guns.

The Mk. I armor-piercing shell, now

classified as limited standard and used
in the M1888 and M1895 series of sea-
coast guns, is the predecessor projectile
from which the Mk. XVI armor-piercing
projectile was developed. The Mk. XVI
projectile is 75 pounds heavier than the
Mk. I armor-piercing shell and the pro-
jectile contains 21.14 pounds less of ex-
plosive “D” bursting charge.

Data on the types of propelling charge
and their weights follow:

M18ss, ‘8sMiI,

88Mll, '95, '95MI  M1900
Type............... NH powder NH powder
Seclions............ Stacked, 4 Stacked, 4
Weight. ............ 268 b, 334 b,

The four-section propelling charge used
with the M 1888 series guns and the M 1895
series guns uses an M1 class powder with
a formula of 87-10-3. The grains of this
powder have seven perforations and a
web of 0.138 inch. The propelling charge
used with the M1900 gun has the same
powder characteristics as above except
that the web size is 0.170 inch.

The projectile is 51 inches in length.

PROJECTILES, TARGET, PRACTICE,
M1911, MK. XV, MK. XXI—-STANDARD
—There are three standard issue and man-

The M1911 cast-iron projectile, weigh-
ing 1,070 pounds, is used in the M1888
series of guns, in the M1895 series and
in the M1900 gun. The Mk. XV cast-iron
projectile, weighing 900 pounds, is used
in the M1895 gun. The Mk. XXI cast-
iron projectile, weighing 975 pounds, is
used 1n the M1888 and M 1895 guns.

All target-practice rounds are fired by
four-section NH powder charges weigh-
ing 270 pounds. The exception is when
the M 1911 projectile is fired in the M 1900
gun, in which case the four-section charge
weighs 334 pounds.

When specially authorized, a sand-filled
common steel shell (the Mk. VI or the
Mk. X) may be used for target practice
with railway mount if suitable cast-iron
projectiles are not provided.

All target-practice projectiles are
shipped empty and later sand loaded to
the proper weight prior to issue to the
using troops. All components (loading,
fuzes) of these projectiles are inert.
Advantages of using the inert-loaded prac-
tice rounds are in the saving of the high-
explosive filler normally used, and in the
safety of the gun crew during training.

PROJECTILE, DUMMY, DRILL, M6—
STANDARD—(See Table of Character-

Shell, H.E.,
Mk, X
Caliber. . ..................... 12 inch
Model of Guns. . .............. M1895
M1895M1
Proj. Weight. . ................ 712 b,
Proj. Charge and Weight....... . TNT, 118.28
Ib.
Booster. . .............ouiiaa.. Mk. lTA
[ 77 7 VP P.D., M46
or M47
Primer........................ M30, Elec.
Propelling Charge and Weight. . .NC pwdr.,
300 Ib.
Complete Round Weight. .. ... .. 1,012 b,
Mozzle Velocity ............ ... 2,600 F/S
Maximum Range. . ......... ... 30,000 yds.

Chamber Capacity. .. ..........
Rated Maximum Pressure, p.s.i..

*334 Ib. NH powder in M1900 gun.
11,404 1b. in M1900 gun.

11,810 cu. ins.

.38,000

12,275 f/s in M1895 and M1895M1 guns.

§2,275 f/s in M1895 and M1895M1 guns.
##41,900 cu, ins, in M1895 and M1895M1 guns.
++11 900 in M1888 series, 16,300 in M1900,

312,235 ffs in M1888 series,

ufacture rounds for target practice use. istics.)
CHARACTERISTICS

Proj., A.P., Proi., A.P., Proj., T.P., Proj., T.P., Proj., T.P., Proj.,

Mk. XVI1 Mk. XVi M1911 Mk. XV Mk. XXI Drill, Mé

12 inch 12 inch 12 inch 12 inch 12 inch 12 inch

M1888 M1900 All guns M1895 M1888 All guns

M1888M1 M1895M1 M1888M1

M1888MII M1888MII

M1895 M1895

M1895M1

975 Ib, 975 Ib. 1,070 Ib. 900 Ib. 975 Ib. 975 Ib.

Expl. *D,"” Expl. “D,"” e — —_— —_—

29.2 Ib. 22.2 Ib.

B.D., Mk. X B.D., Mk. X — — —_— —

M30, Elec. M30, Elec. M30, Elec. M30, Elec. M30, Elec. M30, Elec.

NH pwdr., NH pwdr., NH pwdr., NH pwdr., NH pwdr.,  —

268 1b. 334 1b. 270 Ib. 268 Ib. 268 Ib.

1,943 Ib, 1,309 Ib., 1,338 Ib.t 1,168 Ib., 1,243 Ib. —

2,960 F/St 9,275 F/S 9,950 F/Stt 2,395 F/S 2,260 F/S§ _—

30,100 yds. 30,100 yds. 27,000 yds. 29,200 yds. 30,100 yds. = ~——

11,840 cu. ins.** 16,300 cu. ins. 11,840 cu. ins.ft 11,728 cu. ins. 11,840 cu. ins.** ——

38,000 38,000 38,000 38,000 38,000 —_—

UNCLASSIFIED



PROJECTILE,
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PROJECTILE, TARGET PRACTICE, 10 m(h
ROUND FOR 16 INCH SEACOCAST GUNS, M1919 AND MK. H

E TARCET DDACTICE
Ey IANURI 1 IVANTINE
ROUNDS FOR 16 INCH SEACOAST GUN, MK.

ARMOR-PIERCING, 1
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Obturator spindle

P opeiung charge

&

Fuze, B.D., Mk. X

nf the projectiles that have been made
\" 4 6 mch cannon only one is now

1o and manw P S

nesf ho
SU€ ana manuraciure—uie

,Mod. 1. The Mk. V, the

16 inch, Mk. he MKk

Mk. I, Mod 2, and the Mk. IX, 16 inch,
prOJectlles are limited standard and are
only for issue until present stocks are

exhausted.

Caliber.. ... o
Modelsof Guns. . ........... ... ... ...
Proj. Weight. .. ...
Charge and Weight. . ............ ... .........

FUZO. o e et et e

~ [ Py n_ ol
Compleie Round
Muzzle Velocity . . . ...

Chamber Capacity
Rated Maximum Pressure, p.siic. .. ........ ... ..

The Mk XH Mod. 1 pro;ectlle is used

PROJECTILE, A.P., 16 INCH, MK. XIi,
MOD. 1—STANDARD—The projectile
has an armor—piercing cap that is crimped
and soldered to the body. A windshield

is welded to the cap to improve ballistic
shape.

An explosive
34.18 pounds is detonated by the Mk. X
base-detonating fuze. The volume of the
bursting charge cavity with plug and fuze
in place is 644.27 cu. ins.

To insure against the propelling ch

(Continved on next p

hiirgtin charoe of
Uquuub Caalgl Ol
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CHARACTERISTICS

Proi., A.P.,
Mk. XII, Mod. |

lU ||'|Q"

Mk. [IM1 (Navy)
2,240 Ib,

Expl. "D,

34.18 |b.

B.D., Mk. X

Mk. XV, Mod. i
Comb.

6-sec., NH pwdr.,
675 1b.

2 a1k Ik

a7V ST,

2,650 f/s*
45,155 yds ai

A=10 an/
41 %2V elev

29,525 cu. ins.
38,000

*1,900 f/s and 24,910 yds. af 41° 28 elevation with %3 powder charge.

A ACCICIEN

Proi., T.P.,
M108

16 inch

Mk. lIM1 (Navy)
2,240 Ib,

inert

Mk. XV, Mod, i
Comb,
6-sec., NH pwdr.,

675 Ib,
2015 Ib

i,712 3.

2,650 f/s*
45,155 yds. al

ATO on/ 1o
b X A elev

29,525 cu. ins.
38,000

Proi., T.P.,
M100

16 inch

Mk. lIM1 (Navy)
2,100 lb,

inert

Mk. XV, Mod. i
Comb.
6-sec., NH pwdr.,

709 Ib.
2,809 b,

ST

2,750 f/s
44,680 yds. at

ENCEL, _1_..
GV S0 eiev.

30,000 cu. ins.
38,000

Proj., T.P.,
M100

16 inch
M1919
2,100 ib.

ineri

Mk, XV, Mod. i
Comb.

4.sec., NH pwdr.,
870 lb.

2,970 Ib,

9,750 f/s

44,680 yds. at

ENC KL I
IV S0 elev,

40,900 cu. ins.
38,000

rge
ge)

Proi., Drill,
Ms

44 ..l
10 inen

Mk. 1IM1 (Navy)
9,240 Ib,

—

Mk. XV, Mod. i
Comb.

6-sec., Dummy,
720 ib.

2,960 Ib.



PROJECTILE, ARMOR-PIERCING, 16 INCH, MK. XII, mop. 1
PROJECTILE, TARGET PRACTICE, 16 INCH, M108
PROJECTILE, TARGET PRACTICE, 16 INCH, M100

(Continued)

flame entering the cavity and prema-
turely igniting the bursting charge, the
plug is serewed down against a rubber
gasket. As a further protection a lead
disc is placed over the base of the as-
sembled projectile and held in place by a
copper base plate.

As fired the projectile measures 64.31
inches in length.

The Mk. XV, Mod. 1 combination per-
cussion and electric primer is used to ignite
the six-section powder bag. The M1 class
powder used in this charge has an 87-10-3
formula. The grains have seven perfora-
tions and a web of 0.195 inch. The six-
section stacked type powder bag is 109.5
inches long, 16 inches in diameter, and
weighs 675 pounds. The complete round
as fired weighs 2,915 pounds.

PROJECTILE, T.P., 16 INCH, M108—
STANDARD—This target-practice pro-
jectile is fired in the 16 inch cannon, Mk.
II, Mod. 1, and is an issue and manufac-

UNCLASSIFIED

ture item. The projectile is made from
cast iron and is the same length and
weight as the Mk. XII, Mod. 1. The pro-
jectile has a cavity but the only purpose
it serves is to insure the same weight as
the Mk. XIT, Mod. ! projectile. The cav-
ity is closed by a base plug.

The same propelling charge used with
the Mk, XII, Mod. 1, projectile is used
with this target practice projectile.

PROJECTILE, T.P., 16 INCH, M100—
STANDARD—Made of cast iron and
welghing 2,100 pounds, this target prac-
tice projectile is used with both the
Mk. IT, Mod. 1 and the M1919, 16 inch
cannon.

This projectile, like the M 108, is inert,
the only purpose of the cavity being to
govern weight. The projectile is 57.04
inches long.

When used in the Mk. IT, Mod. 1 can-
non, a six-section stacked type propelling
charge weighing 709 pounds is used. The

NH powder used in this charge is M1
class powder with an 87-10-3 formula.
The grains have seven perforations and a
web of 0.195 inch. The powder bags are
109.5 inches long and 16 inches in
diameter.

In the M1919 cannon a four-section
stacked type propelling charge is used.
The charge weighs 870 pounds and is
123.5 inches long and 16.25 inches in
diameter. The M1 class powder used in
this charge has an 87-10-3 formula. The
grains have seven perforations and a web
of 0.206 inch,

The Mk. XV, Mod. 1 combination per-
cussion and electric primer is used to ig-
nite the propelling charges in both cannon.

The complete round as fired weighs
2,809 pounds in the Mk. II, Mod. 1 can-
nonand 2,970 poundsin the M 1919 cannon.

PROJECTILE, DUMMY, DRILL, M5—
STANDARD—(Sec Table of Character-
istics.)



0 S AGEN O
BOMBS
. ADAPTER CLUSTERS



I —— e i e M s e mmme s e e m — . w am m— ' PIRBIPEN
CLUSTER, FRAGMENTATION BOMB, V11 (100 LB. SIZE)sranoaro
(6 BOMBS, FRAGMENTATION, 20 LB., M41)
P ey Py Y S Y Y WYy ..1 A' LIMITED A ‘. .-1 A‘ STAMND.
CLUSTER,FRAGMENTATION BOMB, IMLI AN stavoaro, AIN=IVEL A1 (100 LB. SIZE)—Ao
(6 BOMBS, FRAGMENTATION, 20 LB., AN-M41) .
aE FEAEEELS SnE B SWNE SR P S KNP l. q ___‘___L!_M,!'!'E_D
CLUSIER, PRACIICE BUOMB, IVIZ (100 LB. SIZE)—stanoaro
p— aze HREN AT + LIMITED
CLUSTER, PRACTICE BOMB, |"ll'\| (100 LB. SIZE)—stanparo
(BOTH WITH 6 BOMBS, PRACTICE, 20 LB., M48)
CLUSTER, FRAGMENTATION BOMB (100 LB. SIZE), M1 @) Fuze lock plates
CLUSTER, PRACTICE BOMB (100 LB. SIZE), M2 é
o (B) Adapter, cluster, M1
7 i o LF @ Bombs, Frag., 20 Ib., M41, or
(_Tr;_f::;::’*ﬂ“ “\""r:"'“ I, E— th, — 0 R r‘«?’ﬂ’faﬂ‘e, —— Bombs, Prac., 20 Ib., M48
ﬁ}?%}( ] L TL* : ST "]é"{ /ll ” !‘ T: . (D) Tie wires
;Q’Klj\‘ ! **“,‘ri} :_:Q'JL} VI{;‘I E ,,,,,_,,,,,i:‘“__ '.&iﬁ-t—-—-————— V B Arming wire assembly
!Wﬁ@j\‘ l o Pr-j- B _IJ;; j! L r“ L\‘_—:T»:“JU \'E\J Cartridge, Mé
HANL N e Ty
. - S ————r I D T . © Firing mechanism, M1
CLUSTER, FRAGMENTATION BOMB (100 LB. SIZE), M1A1 & AN-M1A1 P~
CLUSTER, PRACTICE BOMB (100 LB. SIZE), M2A1 @) Fuze lock plates
ol @ Adapter, cluster, AN-M1A2
wa!m - <§/i?\ i i (C) Bombs, Frag., 20 Ib., AN-M41, or
;%ﬂﬂ_,i@_" 8 ﬁt TH f_uﬂﬂ Bombs, Prac., 20 Ib., M48
% o ‘B! PL &mf——[/a @ Ciamps, strap
izyl i ! ﬁ[ ﬁi[%%‘o) @ Straps, holding
) T 45.6 MAX K\\J_L—J‘_._ @ Aurming wire assembiy

"F'he assembly of bombs in clusters per-
I mits a large number of small bombs
to be carried in stations designed for
lawpeas hareha Ton arawntinng tha malacoa
Al gTK OOIMOSs, il Upcxauuu:, bllC 1T1Casc

of bombs from cluster assemblies is equiv-
alent to salvo bombing.

CLUSTER, FRAGMENTATION BOMB:
M1—LIMITED STANDARD*—l he cluster
consists of an ndnn{'m- six 20 pmm(]
fragmentation bombs, M41 tie wires to
hold the bombs 1 In place, a cartrldge, MS,

a Brine mechaniom and an anming wim
G Liulg Claalusil alll i alulug WiTre

assembly.

For suspension in bomb racks two lugs
are provided. As the bombs are assembled
into the clusters without vane locks,
two fuze lock plates are used to prevent
the arming vanes from rotating until the
bombs are released from the cluster. Upon
dropping the cluster, the arming wire is
pulled free and a firing pin is free to be
shot forward Dy a sgrlnf é he firing pin

IEN
uwux_nuu“ u.u

hits the primer of cartridge, M6, which
contains a black powder charge. The
explosion of this black powder drives a
plunger forward through the adapter
tube, cutting the tie wires and releasing
the bombs.

The cluster measures 4634 inches in
length and weighs 125 po ounds. The bombs
used in thls cluster are described in an-

M1A1—$TANDARD~1t consists of an

e|v ‘)n nr\n‘nr‘ frnn‘mav\fqhnn
uuuuu

bombq AN-M41, two holding straps, and
strap clamps.

For suspension in bomb racks, three
lugs are provided. Two fuze lock plates
prevent the vanes from rotatmg until the
UUlIlUb are xelcuseu UpUll lt:lt:a.Slﬁg L!lc
cluster, the arming wire is pulled free
and releases the strap clamps which

1 131 .1 I M 1 ma 11 21
nold tne siraps in piace. 1nis ailows tne

thaoo

A

straps to fly loose under pressure of the
ret;i‘unmg sprmg, thus releasmg the i:‘ombs
1ne Lluhl—t’l measures “,tUU uu,uca pevy
length, and weighs approximately 125
pounds
Bombs used in this cluster are de-
scribed elsewhere.

Fad B -4 4] BN A -sTISAE BALID Aa___
CRUIIERR, FRAGVIIVGE BWwiMiD, ml_

LIMITED STANDARD—This cluster is
1dent1cal with the Ml fra,gmentatlon
bomb cluster except that six pi‘actu.c
bombs, M48, are used instead of six frag-
mentation bombs, M41. These bombs are
also described elsewhere in this Catalogue.

CLUSTER, PRACTICE BOMB, M2A1—

s adiTEn CTYAMDBABRRN  Th. oluster for
MelIVEE ] o F D EFNIN AT Au(a AUV AV&

the fragmentation bomb, AN-M41, is
1dentxcal with thxs except that the M2A1
uubu,r uses t:u,utu SixX pi‘aCuL,c bumba,
M48, or six inert-loaded fragmentation
bombs, AN-M41, The bombs are described

in another section of this Catalogue.
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CLUSTER, FRAGMENTATION BOMB, M3 (100 LB. SIZE)—LIMITED STANDARD

(6 BOMBS, FRAGMENTATION, 30 LB., M5)

CLUSTER, FRAGMENTATION BomB, AN-M4 (100 LB. SIZE)—STANDARD

(3 BOMBS, FRAGMENTATION, 23 LB., AN-M40)

CLUSTER, PRACTICE BOMB, M5 (100 LB. SIZE)—STANDARD

(3 BOMBS, PRACTICE, 23 LB., M71)

ADAPTER, CLUSTER, N12—STANDARD

CLUSTER, FRAGMENTATION BOMB, M3
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T
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|
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S e R 52 MAX - . S, e e [
@ Tie wires Bombs, frag., 30 1b., M5 © Adapter, cluster, M2
@ Wire, arming, assembly @ Cartridge, M7 @ Mechanism, firing, M1
CLUSTER, FRAGMENTATION BOMB, AN-M4
0
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(A) - S B3 !
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@ Bomb arming wire assembly
@ Strap clamps

L

3I.MAX:
Discharge springs
@ Clyster arming wire assembly

© Holding straps © Bombs, frag., 23 Ib., AN-M40
© Adapter, cluster, AN-M3

CLUSTER, FRAGMENTATION BOMB,
M3—LIMITED STANDARD— The M3 clus-
ter operates similarly to M1 and M 2 clus-
ters except that a delay cartridge is used.

As no vane locks are used when the
bombs are assembled in the cluster, two

UNCLASSIFIED

fuze lock plates are provided to secure
the arming vanes of the fuzes until the
bombs fall clear of the cluster.

When the cluster is released, the arm-
ing wire is pulled loose and allows the
firing pin to strike the primer of the M7

cartridge. This cartridge has a 5-second
delay in order to permit the cluster to fall
free of the airplane before the tie wires
are cut and the bombs released.
The cluster weighs approximately 190
pounds and is 52 inches in length.
(Continued on next page)



CLUSTER, FRAGMENTATION BoMB, M3 (100 18, size)
CLUSTER, FRAGMENTATION BomB, AN-M4 (100 1B. SIZE)
CLUSTER, PRACTICE BOMB, M5 (100 1B. SiZE)
s m memmn  sarxamen RETN
ADAPIEK, CLOYIEK, M4
(Continued)
CLUSTER, PRACTICE BOMB, M5
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CLUSTER, FRAGMENTATION BOMB,
AN-M4—STANDARD Theadapter clus-
ter, AN-M3, used in

ig cliagter ig
AN-M3,

in this cluster is similar
to the AN-M1A2 cluster adapter. How-
ever, as these clusters are used with the
parachute fragmentation bomb the fuze
arming wires are assembled to each bomb.
Also provided for in this cluster is a spring
discharging mechanism to throw the bombs
clear of the cluster before the parachute
opens. This is designed to prevent the
parachutes from tangling with the cluster
or with one another. The regular covers
on the parachute assemblies are replaced
by loose-fitting covers that fall off when
‘H’IP bombs ]pﬂvo the cluster. For susnen-

ROINDS €A Lo LARSel. SO shepel

sion in bomb racks three suspension lugs
are provided.

The cluster arming wire is assembled
so that when the cluster is released from
tha aivnlana o airan clamne are ralan cad

+h
VLA @l pIGALT LT DUl GP Luu.u}.w aAiT ICicadsCu,

allowing the holding straps to fly free.
This releases the discharging mechan-
ism, the bombs are thrown clear of the
cluster and the covers fall from the
parachute contalners, allowing the para-

chutes to open and withdraw the fuze
arming wires.

The cluster measures 31 inches In

anogth arnd coaiaha QF O wnadaen A
ENngua and weigns 87.2 poundGs.

CELIICTED DD AFTIFAE BDBALMD
SwhWVIIRR,; TRAGVIIVE PWiMD,

STANDARD—This practice bomb cluster
was standardized to provide a cluster for
the 23 pound practice bomb, M71. It is

atrilan A tha AN NMA ~lhiotban £ae o
Siiiiiiar 1o i€ alyx-iaa Glusiter 107 uae

AN-M40 fragmentation bombs.

When the cluster is dropped from the
airplane, the arming wire is pulled from
the cluster adapter release mechanisms

Adw
wia—

Tlllb lt:lt:aaca LhC huldlilé bLl d;p lelllpb
which allows the holding straps to fly free.
The front and rear discharge springs then
fling the bombs clear of the falling cluster.

The cluster measures 31

angth and weaich 78 naunds
Cngia ana weign ¢6 pounas,

inches in

ADAPTER, CLUSTER, M12—STAND-
ARD—In order to increase the load
carrying capacity of aircraft, a system of

1 T pnd ALY oo oo T a1 L il
NOOKS ana capies was aqoplea Dy ne

A

demolition bombs, 100 lb. MA47Al or
M47A2 chemical bombs, 115 lb. M70
chemical bombs and M1, AN-M1Al, or
AN-M4 fragmentation bomb clusters. The
same system can also be used with the 260
W e _a_at L.l ALO1

10. ud,guu-:utd,uuu POLID,y VA0 1.

Ml & aliscdan adanter o
111€ CIluster uuupu:l Co

TiSi
that can withstand a pull of 2
without distortion, and a ﬂexnble steel
cable loop also of 2,000 pound strength
A Natiouau lexepuone :)lippxy Co. *“Nico-
* gleeve is used to 10111 the ends of
the cable, forming the loop
Clustering is  accomplished in the
following manner: one bomb is suspended

tha nenal wav svnant
irom uiac airps:anc it 1o usudd w ay CRcepL

that the loop of an M12 adapter is placed
over each suspension lug of the bomb
before it is secured to the shackle. The
carn -1 nttonhad $a tha Ot he
bCLUuu uuulu la diiacneq 1o uac ursi Oy
means of the adapter hooks which are

fastened to the lugs of the second bomb.

As these bomb assemblies are not issued
s C lusters, only the metal parts involved

o ok o
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BOMB, FRAGMENTATION, 23 1B., AN-M40—STANDARD
BOMB, FRAGMENTATION, 20 LB., AN-M41—sTANDARD
BOMB, FRAGMENTATION, 23 LB., M7 2—STANDARD
BOMB, FRAGMENTATION, 260 LB., M81—STANDARD

he fragmentation type bombs are used

mainly against enemy personnel and
such light matériel targets as motor
transports and airplanes on the ground
or in flight. They are particularly cffective
against this type of target because of the
great number of small fragments traveling
at high velocities. When intended for
low-flying bombing attacks the bombs
are fitted with a parachute assembly to
retard the speed of descent in order to
allow the airplane to get out of the
danger space of the bomb fragments. For
bombing altitudes outside the danger
space the bombs are equipped with a fin
stabilizer assembly.

Due to their light weight a great many
can be carried in an airplane, and a large
target area can be effectively swept by
fragments.

BOMB, FRAGMENTATION, 23 LB.,
AN-M40—STANDARD—This bomb, for
use on low-flying bombing missions, is
equipped with & parachute assembly and
the bomb nose fuze, AN-M104 or AN-
M120. The fuze is of the arming-pin type
in which the primer-detonator and booster
are integral parts. The fuze has a delay-
arming element which is initiated when
the arming-pin is ejected.

The AN-M120 fuze is a mechanical
time type of delay arming fuze set for
a 2.5 second delay.

The body of the bomb is made from a
closely wound helix of bar steel over an
inner steel sleeve. The bar steel produces
fragments of more uniform size.

For suspension in horizontal positions
a lug is provided on the side of the bomb.

The percentage of TN'T bursting charge
to the weight of the bomb is 11.09%,. The

bomb as dropped measures 29.5 inches
in length and 4.37 inches in diameter.

Weights of various components are:

Bomb, loaded and fuzed

(AN-M120)................. 24.6 1b.
Charge, bursting, TNT......... 271b
Body, bomb ................. 14.9 1b

Assembly, parachute. ... ... ... 5.9 Ib.
Fuze, bomb nose, AN-M104 ... .1.15 Ib.
Fuze, bomb nose, AN-M120 .... 1.11b.

BOMB, FRAGMENTATION, 20 LB,
AN-M41—STANDARD—This bomb is
issued and manufactured for both Army
and Navy. It 1s used on bombing missions
where it is not possible to get down to
an altitude low enough for use of the
AN-MA40 parachute bomb. The body of
this bomb is identical with that of the
AN-M40 body, but instead of the para-

BOMB, FRAGMENTATION, 23 LB., AN-M40

- 29.5 MAX:

@ Fuze, bomb, AN-M104

: Li4-,3>7 MAX. —"l

Wire, arming, assembly

© Assembly, parachute unit

BOMB, FRAGMENTATION, 20 LB., AN-M41

N

BRLALABIN
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0
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T

(® Fuze, bomb, AN-M110A1

21.8 MAX,——————- R —

|
-
TF——SI3MAX.

Wire, arming, assembly

© Assembly, fin
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@ Fuze, bomb, AN-M104

29.75 MAX.
® Wire, arming, assembly

©)

Assembly, parachute unit

BOMB, FRAGMENTATION, 260 LB., M81

N

wmfzumg}uum wl\w \ N 1|

@ Fuze, bomb nose, AN-M103

a43.70 MAX

. MAX. ——
I
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|
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S

. Wite, arming, cmembly

@ Fuze, bomb tail, AN-M1 OOAQﬁj

chute assembly of the AN-M40 bomb a
fin stabilizer assembly is used.

For suspension in ulrpldnes in either
vertical or horizontal position two sus-
pensmn lugs are provxded—one on the
side and one at the tail.

ATIRIN o

On dro ping the bomb the auxuug wire
pulls free from the AN-M110A1l fuze,
which is of the armmg vane mechanical
arming type. nemovax of the armlng wire
permits the arming vane to rotate m the
alrstream and release the safety block
under the striker. The fuze is then armed
and set to detonate on impact.

The AN-M4I is now used for practice
as well as in combat It replaces the 20
1b. practice bomb, M48, which has been
reclassified to the llmlted standard
category.

The length of the bomb loaded and
fuzed is 21.8 inches: the dis

w48 25 &1.0 HOCACS, WAl distar

the fins is 5.13 inches.

The percentage of TNT bursting
umrge to the weight of the bomb is 13,

Weights of the various components are:

Bomb, loaded and fuzed........19.8 lb.
Charge, bursting, TNT......... 2.7 1b.
Body, bomb 1.9 Ik

[1Ce€ across

Assembly, fin ... ... ... ... 1.6 1b.
Fuze, bomb nose, AN-M110A1..1.02 Ib.

BOMB, FRAGMENTATION, 23 LB,
M72—-STANDARD—Thls bomb is 1den-
tical with the AN-M40 bomb except that
the parachute assembly is so made that
the bomb can be suspended in vertical
racks.

The sa

™m
=10 Salll

AN-M ‘04 or AN-

M120, are used. Weights of the various

components are:

Bomb, loaded and fuzed
(AN-M104) ... ..

Charge, burstmg, TNT..... ..

body, bomb

Assemblv pa r‘lnl’)nfn

LASSCIOY, paracl

fuzes
€ IUZes, AN=-NM1
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P
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Fuze, bomb nose, AN-M104 . . ..
Fuze, bomb nose, AN-M120 . ...
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BOMB, FRAGMENTATION, 240 LB,,
M81-STANDARD~—The M81 fragmen-
tation bomb, used against heavily resis-
tant and concentrated targets such as
llght armored motor Vehlcles, PT boats,

and landing barges, is similar in structure
to the 20 1h, AN-M41 homhk. The case

YT FULKI, &l CasST

which is 134’ " thick consists of a closely
wound helix of bar steel over an inner

steel ¢ylinder; the
forged.

8 of the case are

There is an alternate construction
which calls for a longer tube. The wire is
wound the full length of the tube, and

Viouail vun]d, @il

then the case is forged at the ends formmg
the nose and tail of the bomb. Fuze

adapters are welded in a

This l\

+his he .y case I u\.BS i Vuiier-
ability of the e xpl osive charge to enemy
small arms ﬁre The b
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fin assembly and a standard double and

single suspension lug. It is also equipped
with an AN-M103 nose fuze and an

v 1
AN-M100A2 non-delay tail fuze.

arall 1o o

Thc Overai xcﬁgth is 43. 75 lncnes 8,110
the diameter, 814 inches. The MS1 is
loaded with composmon B; alternate
loadings are Ednatol and TNT. It can
be released from an altitude of 25,000 feet

with satisfactory functioning,
Weights of the various components are:

Bomb, loaded and fuzed. .. .... 263.4 Ib.
Charge, bursting, Comp. B .. ... 36.6 1b.
Body, bomb ...... ... ... .. .. 2145 1b,
Fuze, bomb nose, AN-M 103 .. ... 4 1b.
Fuze, bomb tail, AN-M100A2 .. 2.70 1b.



BOMB, GENERAL PURPOSE, 100 LB., AN-M30A1—STANDARD

BOMSB, G.P., 100 LB., AN-M30A1—STANDARD
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@ Fuze, bomb nose, M103 or AN-M103
@ Primer-detonator, M14

Booster, auxiliary, M104

© Wire, arming, assembly
® Fuze, bomb tail, AN-M100A1 or AN-M100AS

@ Adapter-booster, M102A 1
@ Fin assembly

he general purpose bomb is used for

destruction or demolition of matériel

* targets, the destructive effect being pro-

duced by the blast of the detonation. If

the detonation occurs above the ground,

additional damage will be caused by
fragments of the bomb.

When the fuzes are set for instantaneous
action, the bomb is particularly effective
against targets that can be destroyed by
the blast of the explosion. A short delay
setting will make the bomb effective
when mining effect or the penetration of
a target before detonation is desired.

The 100 pound general purpose bomb
is effective against railroad equipment
and trackage, railroad terminals, etc.

BOMB, G. P., 100 LB., AN-M30A1—
STANDARD—The standard complete
round assembly requires: Bomb, G. P.,
100 pound, AN-M30A1, unfuzed; Fuze,
bomb nose, M103 or AN-M103; Fuze,
bomb tail, AN-M100A1 or AN-M100A2;
and Wire, arming, assembly, pc. mk.
82-3-234 FB.

Fuzed, the bomb measures 38.46 inches
in length and 11 inches across the fins.

UNCLASSIFIED

K70 .

The center of gravity is 14 inches from
the nose.

For suspension on dive bombers a
single suspension lug is provided. Two
suspension lugs, approximately 14 inches
apart, are provided for use in horizontal
bomb-racks,

The explosive filler weighs 54.2 pounds,
of which 42.3 pounds is cast 50-50 amatol,
and 11 pounds is cast TNT surrounding
the fuzes. The remaining weight is in the
auxiliary booster and the adapter-booster.

Of the total weight of the bomb, the
explosive filler is 54.29,. An alternate
loading of TNT consists of 56.8 pounds
of TNT.

The bomb tail fuzes, AN-M100A1 and
AN-M100A2, are arming vane types with
mechanical-delay arming. The M 14
primer-detonator used in this fuze is made
with four different delays. Normally the
0.025 second delay comes assembled to the
fuze,and this can be replaced with the 0.01
second, 0.1 second, or non-delay as desired.

The bomb nose fuzes, M103 and
AN-M103, are selective, instantaneous or
short delay arming vane types. The fuze
can be set for either superquick or 0.1
second delay.

For delays not obtainable with the
AN-M100A2 fuze, the bomb ‘tail fuze,
M112A1, is used. This fuze gives delays
of from 8 to 15 or from 4 to 5 seconds
using either the M16 or M16A1 primer-
detonator.

Similar to the M112A1 fuze, the M115
tail fuze is used to give delays of from 8
to 15 or from 4 to 5 seconds. The main
difference between the MI112A1 and
M115 fuzes is in the arming mechanism.
The M112A1 arms directly while the
MI115 has a gear train in the arming
mechanism to Increase the air travel
required for arming.

Fuze, M123, also may be used. (See
page 574.)

The components of the bomb weigh as
follows:

Bomb, as dropped (50-50
amatol) . .................. 107.80 1b.
Bomb, as dropped (TNT)..... 111.30 lb.
Filler, explosive (50-50
amatol). .................. 54.20 1b.
(includes aux. booster and surround)
Fuze, bomb nose, AN-M103.. 4.00 Ib.

Fuze, bomb tail, AN-M100A2.. 2.70 Ib.
Fuze, bomb tail, M112A1...... 2.30 Ib.
Fuze, bomb tail, M115........ 2.70 1b
Fin, assembly............... 3.50 1b
Wire, arming, assembly ...... 07 1b



149 MAX

@ Fuze, bomb nose, AN-M103
® Primer-detonator, M14

A

Booster, auxiliary, M104

®) Fuze, bomb tail, AN-M100A2

BOMB, G.P., 500 LB., AN-M64A1—~STANDARD
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@ Fuze, bomb nose, AN-M103
@ Primer-detonator, M14

Booster, auxiliary, M104

@ Wire, arming, assembly

@ Adapter booster, tail, M102A1
© Fin assembly
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® Fuze, bomb tail, AN-M101A2
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© Wire, arming, dssembly

@ Adapter booster, tail, M115A1
@ Fin assembly

STANDARD—This bomb is
effective when used agamst ra.ilroad
equipment and trackage, railroad ter-
minals and similarly constructed build-

1IlgS ammunition (lumps and seacraft such

as submarines, transports, destrovers, ete
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T'he com ]ul-n round recuires: Bre m}\
24C COMueLe

rouna 1\.-.1u Ireés: 20Ins.,

pound, AN-M57A1, unfuzed
and w1thout fin assembly; Fin assembly;
Fuze, bomb nose, AN-MI103; Fuze,
bomb tall AN-MlUUAd Wire, armmg,
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surroundmg the fuzeq, and 98. 4 pounds
of cast 50-50 amatol bursting charge.
An alternative loading is 124.9 pounds of

1s 47 .8 1nn}1nc ]nnrr nrlr] 14.0

lnches across the fins. The center of
gravity is 17.7 inches from the nose. The
two suspension lugs are 14 inches apart.

The nose fuze, AN-IVI103 1s an arming
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FUZE, HYDROSTATIC,
AN-Mk. 230 (TAIL)
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BOMBS, GENERAL PURPOSE, 250 LB.,

short-delay action, and may be set for
superquick or 0.1 second delay. The tail
fuze, AN-M100A2, is of the arming vane
type with mechanical delay arming. By
using the 0.025 second, the 0.01 second,
the 0.1 second or the non-delay primer-
detonator, M14, a great variation in the
delay element may be obtained.

For special purposes where longer
delay is needed, the tail fuze, M112A1, is
used. This fuze gives delay elements of
from 4 to 5 seconds or from 8 to 15
seconds depending upon which of the
M16 primer-dctonators is used. This
long delay time enables the bomb to be
used against seacraft by “skip” bombing
tactics. As an alternate to the M112A1
fuze, the M 115 fuze may be used.

Fuze, M123, also may be used.

The bomb components
weights are as follows:

and their

Bomb, as dropped. ... .. .. 252.00 1b.
Filler, explosive (approxi-
mately)............. .. .. 122.50 b,

Fuze, bomb nose, AN-M103 . .4.00 Ib.
Fuze, bomb tail, AN-M100A2 .2.70 Ib.
Fuze, bomb tail, M112A1 ... .2.30 1b.

Fuze, bomb tail, M115 ... ... . 2.70 1b.
Adapter-booster, M102A1 (tail)1.37 Ib.
Fin assembly .............. .. 6.00 1b.
Wire, arming, assembly. .. .. ... 08 1b.

AN-M57A1, anp 500 8., AN-M64AT (Continved)

BOMB, G. P., 500 LB., AN-M64A1—
STANDARD—Since this bomb is heavier
than the 250 pound general purpose
bomb, it can be used against such larger
and more massive targets as steel rail-
road bridges, underground railroads, and
against such seacraft as light cruisers,
concrete docks, ete.

'The complete round assembly includes:
Bomb, G. P., 500 pound, AN-M64A1,
unfuzed and without fin assembly; Fin
assembly; Fuze, bomb nose, AN-M103;
Fuze, bomb tail, AN-M101A2; or Fuze,
hydrostatic, AN-Mk. 230 (tail), or fuze,
bomb tail, M113A1; and Wire, arming
assembly, pe. mk. 82-3-234 HB.

The bomb is cylindrical and has box
fins. It is 59.16 inches long and 18.94 inches
across the fins. The center of gravity is
22.6 inches from the nose.

Approximately 519, of the weight is in
the explosive filler. This includes 24.4
pounds of cast TNT around the fuzes
and a bursting charge of 236 pounds of
cast 50-50 amatol. An alternate filler is
260 pounds of cast TNT.

For suspension in horizontal bomb
racks, two lugs are provided, 14 inches
apart, on each bomb. For use on dive
bombers the MI1 trunnion band is
provided.

The nose fuze, AN-M103, is the same
as that used with the 250 pound G. P.
Bomb, AN-M57A1. Bomb tail fuze, AN-
M101A2, has the same characteristics as

the AN-MI100A2 fuze used in the 250
pound bomb except that the arming
stem on the MI101A2 fuze is 3 inches
longer in order that the arming vane will
be properly positioned in the airstream.

The hydrostatic fuze, AN-Mk. 230, is
used when the bomb is to be employed
against floating targets. This fuze can be
set to function at various depths and is
very effective against ships or submarines.

As with the 250 pound general purpose
bomb, the tail fuze, M113A1, with from
4 to 5 seconds or from 8 to 15 scconds
delay elements is substituted for the
fuze, AN-M101A2, when the bomb is to -
be used in “‘skip” bombing tactics. As an
alternate to the MI113A1 fuze, the
M116 fuze may be used.

Fuze, M124, also may be used.

The bomb components and weights
are as follows:

Bomb, as dropped (with

M101A2 fuze)........... 512.00 Ib.
Bomb, as dropped (with Mk.

230 fuze)................ 522.00 1b.
Explosive filler........... .. 262.00 Ib.

Fuze, bomb nose, AN-M103 ...4.00 lb.
Fuze, bomb tail, AN-M101A2 .2.90 Ib.

Fuze, bomb tail, M113A1 ... .. 2.50 1b.
Fuze, bomb tail, M116 ........2.90 Ib.
Fuze, hydrostatic, AN-Mk.

230 (tail)................ 14.50 1b.
Adapter-booster, M115A1 (tail)3.36 1b.
Fin assembly............ ... 12.30 1b.
Wire, arming, assembly....... .. 10 Ib.

FUZES, BOMB TAIL, MI123, M124, M125

Fuze, M123, for Bomb, G.P.,
Fuze, M124, for Bomb, G.P.,

Fuze, M125, for Bomb, G.P.,

The M123, M 124, and M125 Fuzes are of the long-delay type:
1, 2, 6, 12, 24, 36, 72 and 144 hours. The delay is marked on
each. These fuzes differ only in the length of the arming stems.
The variation is similar to that of the AN-M100A2, AN-M101A2

and AN-M102A2 Fuzes.

UNCLASSIFIED

R7A o

for Bomb, G.P.,
for Bomb, S.A.P.,

for Bomb, G.P.,

100 1b., AN-M30A1
250 1b., AN-M57A1

500 Ib., AN-M64A1
500 Ib., AN-M58A2

1,000 1b., AN-M65A1
2,000 Ib., AN-M66A1

for Bomb, S.A.P., 1,000 1b., AN-M69A1

The M123, M124, and M 125 Fuzes also have a “booby-trap”
arrangement for instantaneous detonation when the fuze is
withdrawn by the enemy. Extreme care must be used in han-
dling these fuzes and all precautions, shown on the tags attached

to each, should be followed carefully.




BOMBS, GENERAL PURPOSE
1,000 LB, AN-M65A1 AND 2,000 1B, AN-M66AT—STANDARD

BOMB, G.P., 1,000 LB., AN-M65A1—STANDA.. AN-M65A1 AND AN-M66

_&.’Lﬁ\ e 1| ® Fuze, bomb nose, AN-M103
-’ 'Ll.v» O AR ‘\"\‘,". ‘\’ 3 vy
X 2 Y “ O, y X e T -2 . Booster, auxiliary, M104
7 %‘0@00:00 }. % ; o \ ! Y
t?e’ s %&9%' B“\%&& 4 ] © Wire, arming, assembly
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verd | ® Adapter-booster, M115A1 (tail)
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e \ ® Fuze, bomb tail, AN-M102AS,
Z 0.1 sec. delay

69.5 MAX. - —~

i @ Primer-detonator, M14
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r&z
25.4 MAX

@ Fin assembly

BOMB, G.P., 2,000 LB., AN-M66A1—STANDARD

© 0 0 0 0 0 0 0 6 o |

O S 92'83 MAX~ i — -
he large general purpose bombs are The bomb is made of steel with
used againstreinforced coneretebridges,  eylindrical body and box-type fins. Tt is FUZE, TAIL, HYDROSTATIC,
clams, steel railroad bridges, piers, ap- 69.5 inches long and 25.4 inches across AN-Mk. 230
proach spans, such scacraft as heavy the fins. The center of gravity is 26
Ccruisers, ete. inches from the nose. Two suspension

BOMB, G. P, 1,000 LB., AN-M65A1— lugs, 14 inches apart, are provided for
STANDARD—A complete round assem-  suspension in horizontal racks.
bly includes: Bomb, G. P., 1,000 pound, The explosive filler consists of 489
AN-M65A1, unfuzed, and without fin pounds of cast 50-50 amatol, and 39.6
assembly; Fin assembly; Fuze, bomb pounds of cast TNT surrounding the
riose, AN-M103; Fuze, bomb tail, AN- fuze boosters. An alternative fller is
™M102A2, or Fuze, hydrostatic, AN-Mk. 547.1 pounds of cast TNT. Still another
230 (tail); Wire, arming, assembly, pc. loading is 571.4 pounds of Cormposition

ruk. 82-3-234ZA,
UNCLASSIFIED



BOMBS, GENERAL PURPOSE

1,000 1B.,, AN-M65AT AND 2,000 18., AN-M66AI

(Continved)

The nose fuze, AN-M103, has selective,
instantaneous or short-delay arming and
is of the arming vane type. Settings of
either 0.1 second delay or superquick
may be made.

The tail fuze, AN-M102A2, with the
primer-detonator, M14, is used. This fuze
is of the arming vane type.

When the bombs are dropped on water
targets, the hydrostatic fuze, AN-Mk.
230, is used. This fuze may be set to
function at various depths.

Like the 250 pound and 500 pound
general purpose bombs, the 1,000 pound
and 2,000 pound bombs may be equipped
with special purpose tail fuzes.

When assembled with the tail fuze,
M114A1, and M16 primer-detonator with
from 4 or 5 seconds delay or from 8 to 11
seconds delay, thesc bombs are used
primarily for “‘skip” bombing tactics.

The M112A1, M113A1, and M114Al
fuzes differ in the length of the arming
vane stems. Stems of different lengths are
required to set the vanes properly in
relation to the airstream. The M117 fuze
may be used as an alternate to the
M1i14A1.

Fuze, M125, also may be used. (See
page 574.)

Bomb components and their weights
are as follows:

Bomb, as dropped (Amatol

50-50 loading) . ........ .. 997.00 Ib.
Bomb, as dropped (cast
TNT loading) ... ........ 1,008.00 1b.

UNCLASSIFIED

Bomb, as dropped (Com-
position “B” loading). . . .. 1,038.40 1b.

Explosive filling (Amatol

50-50) . ... ..., 530.00 1b.
Explosive filling (cast TNT). 547.10 Ib.
Explosive filling (Composi-

tion “B). ... ... 571.40 Ib.
Fuze, bomb nose, AN-M103. 4.00 1b.
Fuze, bomb tail,

AN-MI102A2 .. ... ... ... 3.20 1b.
Fuze, bomb tail, M114A1 ... 2.80 1b.
Fuze, bomb tail, M117...... 3.20 lb.
Adapter-booster M115A1

(AN-M102A2 fuze).. . .... 3.36 1b.
Fuze, hydrostatic, AN-Mk.

230 (taily ............... 14.50 1b.
Adapter-booster, M115A1

(AN-Mk. 230 fuze)....... 2.16 b,
Finassembly....... ... ... 21.50 1b.
Wire, arming, assembly. . ... .10 1b.

BOMB, G. P., 2,000 LB.,, AN-M66A1—
STANDARD—The complete round as-
sembly includes: Bomb, G. P., 2,000
pound, AN-MG66A1, unfuzed and with-
out fin assembly; Fin assembly; Fuze,
bomb nose, AN-M103; Fuze, bomb tail,
AN-MI102A2, 0.1 second delay, or Fuze,
tail, hydrostatic, AN-Mk. 230; Wire,
arming, assembly, pe. mk. 82-3-234 AB.

The 2,000 pound general purpose bomb
is cylindrical in shape with box-type fins.
It is 92.83 inches long and 31.6 inches
across the fins. The center of gravity is
33.5 inches from the nose. ]

The explosive filler is 1,014 pounds of
cast 50-50 amatol and 45.2 pounds of

cast TNT surrounding the fuze boosters.
The filler is 529, of the total weight of the
bomb. An alternate filler is 1,095.0 pounds
of cast TNT. A second alternate filling

consists of 1,144.5 pounds of Composition
K‘B"’

Fuzes used are those described under
the 1,000 pound general purpose bomb,
AN-M65AT.

Fuze, M125, also may be used. (See
page 574.)

Bomb components and their weights
are as follows:

Bomb, as dropped (50-50

amatol loading) . ......... 2,052.00 1b.
Bomb, as dropped (Cast

TNT) ... 2,096.90 Ib.
Bomb, as dropped (Composi-

tion “B”)y ...l 2,145.50 1b.
Explosive filler (50-50

amatol)................. 1,061.00 ib.

Explosive filler (Cast TNT). .1,095.90 1b.
Explosive filler (Composition
By 1,144.50 Ib.

Fuze, bomb nose, AN-M103. 4,00 Ib.
Fuze, bomb tail,

AN-M102A2 ............ 3.20 1b.
Fuze, bomb tail, M114A1 . .. 2.80 lb,
Fuze, bomb tail, M117...... 3.20 Ib.
Adapter-booster, M115

(AN-M102A2 fuze)...... 3.36 1b.
Fuze, tail, hydrostatic,

AN-Mk. 230............ 14.50 lb.
Adapter-booster, M115A1

(AN-Mk, 230)........... 2.16 1b.
Fin assembly . ........... .. 38.60 1b.
Wire, arming, assembly. . ... .13 Ib.



BOMB, LIGHT CASE, 4,000 LB., AN-M56A1—STANDARD
BOMB, DEPTH, AIRCRAFT, 350 LB., AN-MK. 47 —STANDARD

BOMB, L.C., 4,000 LB., AN-M56A1—STANDARD

Wire, arming, assembly
© Lugs, suspension

® Fuze, bomb nose, AN-M103

117.25 MAX,

47. 62 MAX.

@ Booster, auxiliary, M111
® Adapter-booster, M102A1 (1ail)

®) Fuze, bomb tail, AN-M102A2,
non-delay

@ Cap, rear
® Fin lock nut
@ Fin assembly

BOMB, L. C,, 4,000 LB.,, AN-M56A1—
S TANDARD-—This is one of the heaviest
Tombs manufactured, and is known as
the “block buster.” Its large explosive
charge and thin wall case make it effec-
tive against buildings and naval targets.
Xt depends upon its blast effect for the
amount of damage. The fact that very
Little metal, in relation to the total weight,
is used places the bomb in the light case
class with the explosive filler approxi-
nating 779, of the total weight.

A complete round assembly includes:
Bomb, light case, 4,000 pounds, AN-
TM56A1, unfuzed and without fin assem-
bly; Fin assembly; Fuze, bomb nose,
AN-M103; Fuze, bomb tail, AN-M102-
A2, non-delay; Wire, arming, assembly,
pe. mk. 82-3-234 UA; Booster, auxiliary,
M111, pe. mk. 82-3-307 A,

UNCLASSIFIED

The nose fuze, AN-M103, is a selec-
tive instantaneous or short-delay arming
vane type fuze. Settings of superquick or
0.1 second delay may be made.

Fuze, bomb tail, AN-M102A2, non-
delay, is an arming vane type fuze.

The bursting charge is amatol and
weighs approximately 3,205 pounds. Sur-
rounding the fuzes is approximately 28.6
pounds of cast TNT, with the auxiliary
booster weighing 4.39 pounds. An alter-
native filling is 3,350 pounds of cast TN'T.

The fuzed bomb measures 117.25 inches
in length and 47.62 inches across the fins.
The center of gravity is 48 inches from
the nose. The two suspension lugs are
located 30 inches apart.

The bomb is shipped with the explosive

filler and the fuze threads protected by
closing plugs. The fuzes are inserted in the
field and the fin assembly is attached and
locked to the bomb with the fin lock nut.

The bomb components and their
weights are as follows:

Bomb, as dropped. .. ... .. 4,232.00 lb.

Fin assembly........ ... 108.00 lb.

Adapter-booster, M102

[CZ:1 ) 1.37 1b,
Booster, auxiliary, M111..  4.39 1b.
Fuze, bomb nose, AN-M103  4.00 Ib.
Fuze, bomb tail, AN-M102-

A2 .. 3.15 1b,
Wire, arming, assembly. . . .14 Ib.
Explosive (50-50 amatol)

incl. auxiliary boosters

and surrounds. ....... .. 3,238.00 1b.

P VI & 4



BOMB, LIGHT CASE, 4,000 1B., AN-M56A]
BOMB, DEPTH, AIRCRAFT, 350 1B., AN-MK. 47

(Continved)

PUSEN

BOMB, DEPTH, AIRCRAFT, 350 LB., AN-MK. 47

DI
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@) Fuze, bomb nose, AN-M103

&
L—;5.375 MAX

1)

== 5310 MAX
Fuze, hydrostatic, AN-Mk. 234

@ Fin assembly

BOMB, DEPTH, AIRCRAFT, 350 LB.,
AN-MK, 47—-STANDARD—This is the
only depth bomb standard for issue and
manufacture. It was originally a Navy
item but has been standardized for both
Army and Navy use. The AN-Mk. 47
bursting charge is torpex but a substitute
standard 325 pound bomb, AN-Mk. 41,
is TNT loaded.

The two bombs are identical except for
the bursting charges. Until facilities are
available to load all depth bombs with
torpex, both TNT and torpex bombs are
being manufactured,

The complete round assembly includes:
Bomb, depth, aireraft, 350 pound, AN-
Mk. 47, without fuzes and fin assembly;

UNCLASSIFIED

Fin assembly; Fuze, bomb nose, AN-
M103; Fuze, hydrostatic, AN-Mk. 234.

With fuzes and fins assembled the
bomb measures 53.1 inches in length and
15.375 inches across the fins.

The bomb has two lugs for double sus-
pension and one lug for single suspension.
It is also equipped with a hoisting lug
and a seat for the bomb-rack steadying
fork.,

The fuze, hydrostatic, AN-Mk. 234,
goes completely through the bomb and
water pressure can act on both sides of
it to activate the fuze,

The nose fuze, AN-M103, is of the
selective instantancous or short-delay
arming vane type.

Loaded with 252 pounds of torpex, the
bomb is the AN-Mk. 47; loaded with 227
pounds of Grade “A” cast TNT, it is the
AN-Mk. 41. The torpex filler is 71.09%,
of the weight of the 350 pound bomb,
and the TNT filler is 68.899 of the 325
pound bomb.

The bomb components and their

weights are as follows:
Bomb, as dropped (AN-Mk.

A7) 354.50 1b.
Bursting charge (torpex). . ..252.00 lb.
Bomb, as dropped (AN-Mk.

A1) 329.50 1b.
Bursting charge (TNT). . ... 227.00 1b.
Fuze, bomb nose (AN-M103) 4.00 Ib.
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BOMB, SEMI-ARMOR-PIERCING, 500 LB., AN-M58A2—STANDARD
BOMB, SEMI-ARMOR-PIERCING, 1,000 LB., AN-M59A1—STANDARD

BOMB, S.A.P., 500 LB., AN-M58 A2—STANDARD

5781 MAX.—

@ Nose plug

Wire, arming, assembly

© Booster, auxiliary, M104

© Adapter-booster, M102A1 (1ail)
®) Fuze, bomb tail, AN-M101A2

@ Primer-detonator, M14

@ Fin assembly

BOMB, S.A.P., 1,000 LB., AN-M59A1—STANDARD

—— e 7037 MAX. -+

7. £ YV (O

@ Nose plug

Wire, arming, assembly

© Booster, auxiliary, M104

© Adapter-booster, M102A1 (tail)
@ Primer-detonator, M14

® fuze, bomb tail, AN-M101A2

@ Fin cssembly

Scmi—arn]or-piercing bombs are highly
cffective against armor plate, rein-
forced concrete and similar resistant tar-
gets. They have a heavy-case construction
of special steel and are of conventional
shape with eylindrical body and box-type
fins. The nose adapter is usually filled
with a steel plug. '

BOMB, S.A.P., 500 LB., AN-M58A2—
STANDARD—Components of a com-
plete round assembly are: Bomb, 5.A.P.,
500 pounds, AN-M58A2, unfuzed and
without fin assembly; Fin assembly;
Fuze, bomb tail, AN-MI101A2; Wire,
arming, assembly, pc. mk, 82-3-234 VA,

The bomb measures 57.8 inches in
length and 16.18 inches across the fins.
The suspension lugs are approximately
14 inches apart, and the center of gravity
1s 23.5 inches from the nose.

The tail fuze, AN-M101A2, has me-
chanical delay arming and is of the
arming vane type. With the M14 primer-
detonator, delays of 0.025 second, 0.01
second, 0.1 second, or non-delay may be
obtained. .

Alternate tail fuzes, M113A1 or M 116,
are to be used to give longer delays of 4

UNCLASSIFIED

to 5 seconds or 8 to 15 seconds, according
to the primer-detonator used. These
primer-detonators are M16 and MI16A1.

Fuze, M124, also may be used. (See
page 574.)

The explosive filler consists of 139
pounds of cast 50-50 amatol and 5.5
pounds of cast TNT around the fuze. The
cxplosive filler is 309, of the total weight
of the bomb. An alternative filling is
150.5 pounds of TN'L.

Components and weights are:

Bomb, as dropped. ... ....... 499.50 Ib.

Explosive filler .............. 144.50 1b.
Fuze, bomb tail, AN-MI101A2. 2.90 Ib.
Fuze, bomb tail, MI113AL..... 2.50 1b.
Fuze, bomb tail, M116 . .... .. 2.90 b,

Adapter-booster, M102A1 (tail) 1.37 Ib.
Fin assembly ............. ... 11.40 1b.
Wire, arming, assembly 0.06 Ib.

BOMB, S.A.P., 1,000 LB., AN-M59A1—
STANDARD—A complete round assem-
bly includes: Bomb, 3.A.I’., 1,000 pounds,
AN-M59A1, unfuzed and without fin as-
sembly; Fin assembly; Fuze, bomb tail,
AN-M102A2: Wire, arming, assembly,
pe. mk. 82-3-234 VA.

The bomb is 70.4 inches long and
20.72 inches across the fins. The center
of gravity is 28.6 inches from the nose.

The explosive filler is 292.25 pounds of
cast 50-50 amatol and 10.7 pounds of
cast TNT. The filler comprises 319, of
the bomb weight. An alternate filler is
311.6 pounds of cast TNT.

The fuze, bomb tail, AN-M102A2, has
characteristics identical with the AN-
M100A2 fuze except that the vanc stem
is 7 inches longer to permit proper place-
ment of the arming vane in the airstream.
Two alternate tail fuzes are the M114A1
and M117.

Fuze, M125, also may be used. (See
page 574.)

The following are the bomb components
and weights:

Bomb, as dropped. ........... 987.50 1b.
Explosive filler .............. 303.25 1b.
Fuze, bomb tail, AN-M102A2. 3.201b.
Fin assembly................ 17.00 1b.
Adapter-booster, M102A1 (tail) 1.37 ib.
Arming wire assembly........ 0.06 1b.
Fuze, bomb tail, M114A1.. ... 2.80 1b.
Fuze, bomb tail, M117....... 3.20 1Ib,

-
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AN-MK. 33 AND

J
|
!

-—83.50 MA X~

AN-MK. 1

@ Auvxillary booster

@ Fin assembly

e———14.65 MAX—W—_J

BOMB, ARMOR-PIERCING, 1,000 I.B.,
AN-MK. 35—STARDARD—The Compleu:
round assembly of this bomb consists of :

Bomb, A. P., 1,000 lb.,, AN-Mk. 33,

without fuze and fin assembly;

Fin a qcnm]’\‘v

Fuze, bomb tall AN-Mk. 228;
Arming wire assembly;

Raan nlnn acgomhlyy
a3 Paug AsSsCImaoay.
n

The bomb is 73 inches
inches across the fins. The center o
gravity is 29.65 inches from the nose.

The armor-piercing qualities of this
bomb are derived from the heavy weight,
the thick steel pointed nose section, and
the special high-stress steel from which
the bomb is manufactured.

For suspension in Navy airplanes two
lugs are provided on the side of the bomb,
14 inches apart. When used in Army
airplanes the lugs are 30 inches apart.
For use in British airplanes a single
bﬂSpL‘IlblUﬂ 15 pTOVlUkU at l.LlC center ()I
gravity at a point 180° from the Navy
and Army suspension lugs. A hoisting
lug is provided for loading the bomb into
the airplane. All lugs are bolted to the

bomb and may be removed if
needed.
M Voo Bonrme f Tooctiin s b cmcn  ass
A WO 10, ulllgb (038 Uulabllls L:unlsc al

used: Explosive “D” and TNT. When
loaded with 140 pounds of Explosive
“D,” the bomb weighs 1,008 pounds;
when 144 pounds of TNT are used the
bomb weighs 1,012 pounds. The Ex-
n]rmve “D” ﬁ"PI‘ is 14.1 percent of the
WClght of the bemb, and the TNT filler is
14.5 percent.

'l"l'\p AN ML ‘)‘79 4‘01] I’\nm]\ *’"ze is an

arming vane type fuze with a delay ele-
ment to permit penetration of armor

nlate hafore datanatian
tllmb\/ MULUILIU UL vuiaianivns.

Weight of the bomb components are
as follows:
Bomb (as dropped, Explosive
“D” loaded) . . . .. ......100R Ih.
Bomb (asdropped TNT loaded) 1,012 1b.

Explosive “D” filler. .......... 140 1b.
TNTﬁller‘.‘...,.,.......,‘. 144 1b,
Metal parts. ................. 868 1b.

BOMB, ARMOR-PIERCING, 1,600 LB.,

AN- MK. 1—STANDARD~—A complete
round aSSCﬁlm_y for this bomb consists of
the following:
Bomb, A. P, 1,600 pound, AN-Mk. 1,
unfuzed and without tail assembly;

Fin ascomhle:
&£ 21 aooTIIivLY

Fuze, bomb tail, AN-Mk. 228;
Wire, arming, assembly,
Auxiliary boosters.

This bomb is used by the United States
Army and Navy and by the British Air
F()I‘(‘PQ r]l‘lp QUS‘)BIIS!OI‘ ]ngk may ]"u)
positioned so as to permit securing the
bomb in any racks, inside or outside the

nlane. used hv i‘]ﬁr\en sarvinac
PARIe, USCA DY 1208 SCIVICESs.

The homb measures R83.5

length and 14.65 3 inches across the fins.
The center of gravity is 33.58 inches

Frnv'n the nose

...... A Nose.

inches in

Loaded with Explosive “D,” the bomb
e

240U CL TR V] OS e DoOMo

weighs 1,601 pou nds, the 216 pounds of
explosive bem 13.5 percent of the bomb
oy ooh oo nl Am«pt ’l“‘\T’I' | PR I4
\VCI&’,IIL 1 0¢ aiieirnave P ANR B B lUdulllé (624

228 pounds gives a bomb weight of 1,613
pounds of which the TNT is 14.1 percent.

The ﬁ*{ed delay fuze, &\’-’\/[k 228
Mod. 1, has an (.08 second delay after
impact, making this bomb highly effec-
tive against heavily armored warships.

The bomb will pencirate 6.5 inches of

}]_anﬂﬁnl-‘nll\ armor plate set at 353°
VVelEhtS are as follows:
Bomb, loaded (Explosive -
“D”) and fuzed .. ... .. .. 1,601.00 Ib.
Romb. loaded (T'N'TY and
Bomb, loaded (TNT) and
fuzed .. .......... ... .. 1,613.00 Ib.
Explosive ‘D” charge ..... 216.00 Ib.
TNT /s sia) charce 992 0n 1,
LiY E \ulu:luau:/ Lilarge . P ASTAVAY Ay 1V Py



BOMB, GAS, PERSISTENT (H), 100 L., M47 A2—STANDARD
BOMB, INCENDIARY LIQUID, 100 LB. , N147 A2—STANDARD
BOMB, SMOKE (WP), 100 LB., M47 A2—STANDARD

BOMB, GAS, PERSISTENT (H), 115 LB., M7 0—STANDARD

BOMB, GAS, PERSISTENT (H), 100 LB., M47A2
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4892 MAX.

® Fuze, bomb nose, AN-M126 or AN-M126A1

Arming wire assembly

@ Burster, M4

1

@ Burster well assembly

BOMB, GAS, PERSISTENT (H), 115 LB., M70

£y

1. MAX.

\/

® Fuze, bomb nose, AN-M110A1

43.4 MAX.

@ Arming wire assembly

© Burster, M10

@ Burster well assembly

hemical bombs are of two classes:
those for nonpersistent gases (smoke),
and those for persistent gases (H).

Since wide diffusion of the nonpersist-
ent gases is not desired, a small burster
which merely splits the case is used with
chemical charges of that type. A larger
burster is used with persistent fillers since
the tactical employment of that gas
requires its diffusion over as wide an
area as possible.

Use of an instantaneous fuze permits
the bomb to function upon impact with
the ground without burying itself.

UNCLASSIFIED

BOMB, GAS, PERSISTENT (H), 100 LB.,
M47A2—STANDARD—The complete
round assembly of this bomb includes:
Bomb, gas, persistent (H), 100 pound,
M47A2, unfuzed and without burster;
Fuze, bomb nose, AN-M126 or AN-
M126A1; Burster assembly, M4; Wire,
arming, assembly, pc. mk. 82-3-234 KC.

The bomb is shipped loaded and filled
and the burster assembly and fuze are in-
serted in the field.

This bomb does not follow the shape of
most of the bombs made today in that,
although it is eylindrical in shape and

&

has box fins, the nose is blunt and spheri-
cal in shape. It is 48.92 inches long and
10134¢ inches across the fins. The center
of gravity is 18.5 inches from the nose.
Constructed of sheet metal, the bomb
is of welded construction with the fins
welded to the body. Because of the
light-weight metal used, 709, of the
bomb weight is persistent gas (H).

The AN-M126 (Substitute Standard)
and AN-M126A1 (Standard) fuzes are
used with this bomb. The AN-M126 fuze is
made of aluminum and weighs 0.68 pound.
The AN-M126A1 fuze is of all-steel con-



BOMB, GAS, PERSISTENT (H), 100 1., M47A2
BOMB, INCENDIARY LIQUID, 100 18., M47A2
BOMB, SMOKE (WP), 100 18., M47A2
BOMB, GAS, PERSISTENT (H), 115 1B., M70

(Continyed)

struction and weighs 1.10 pounds. These
fuzes are screwed into the burster tube
instead of being held in place by two sleel
balls under spring pressure, the retaining
method used on the old nose fuze, M108,
which they replace.
The bomb components
weights are as follows:
Bomb, as dropped...........98.00 Ib.
Fuze, bomb nose, AN-M126 . 0.68 Ib.
Fuze, bomb nose, AN-

and their

MI26AL. . ............... 1.101b
Burster, M4................ 2.40 Ib
Burster well assembly. ... ... 3.50 1b.
Charge, gas (H)............ 68.50 1b.
Arming wire assembly....... 0.02 1b.

BOMB, INCENDIARY LIQUID, 100 LB,
M47A2—STANDARD— A complete
round assembly of this bomb includes:
Bomb, incendiary liquid, 100 pound,
M47A2, unfuzed and without burster;
Fuze, bomb nose, AN-MI26 or AN-
M126A1; Burster assembly, M7; Wire,
arming, assembly, pe. mk. 82-3-231 KC,

The bomb is shipped empty and the
incendiary liquid, a gasoline and rubber
solution, is added in the field. The
burster contains 1 pound of black powder,
the amount required to burst the homb
and spread the incendiary liquid over
a large area.

The shape and size of this bomb are
the same as the MATA2 persistent gas
bomb. The same fuzes are used. The
incendiary liquid weighs 39 pounds or
5757, of the weight of the bomb. Because
of the light weight of the liquid the bomb

UNCLASSIFIED

does not weigh 100 pounds as the nomen-
clature indicates but only 68 pounds.
The bomb components and their
weights are as follows:
Bomb, as dropped........... 68.00 Ib.
Fuze, bomb nose, AN-M126 . 0.68 Ib.
Fuze, bomb nose, AN-

MI26AL................. 1.10 Ib
Burster, M7................ 2.00 lb.
Burster well assembly....... 3.50 1b.

Charge, incendiary Hquid ... .39.00 1b.
Arming wire assembly ... ... 0.021b.

BOMB, SMOKE (WP), 100 LB., M47A2
—STANDARD—The complete round as-
sembly includes: Bomb, smoke (WP),
100 pound, M47A2, unfuzed and with-
out burster; Fuze, bomb nose, AN-M126
or AN-M126A1, Burster assembly, M4;
Wire, arming, assembly, pe. mk. 82-3-
234 KC.

This bomb is also similar in shape and
size to the 100 pound persistent gas bomb,
M47A2, using the same fuzes and burster.
The difference is in the smoke charge
(WP). The charge weighs 100 pounds and
is 77.29, of the weight of the bomb.

The bomb components
weights are as follows:

Bomb, as dropped..........129.50 lb.

and their

Fuze, bomb nose, AN-M126. 0.68 1b.
Fuze, bomb nose,
AN-MI126A1............ 1.10 Ib.
Burster, M4...... ... ... .. 2.40 1b.
Burster well assembly . .. ... 3.50 Ib.
Charge, smoke (WP)..... .. 100.00 Ib.
Arming wire assembly. .. .. . 0.02 Ib.

BOMB, GAS, PERSISTENT (H), 115 LB.,
M70—STANDARD—The complete round
assembly includes: Bomb, gas, persistent
(H), 115 pound, M70, unfuzed, without
burster, and without fin assembly; Fuze,
bomb nose, AN-M110Al; Burster as-
sembly, M10; Fin assembly; Wire, arm-
ing, assembly, pe. mk. 82-3-231 KC.

This bomb differs from the other
chemical bombs in that the body is made
from steel tubing and has a separate fin
assembly. It measures 49.4 inches in
length and 11 inches across the fins.
The center of gravity is 19 inches from
the nose. Two lugs, 14 inches apart, are
provided for double suspension and a
single lug is located at the center of
gravity for single suspension.

The bomb is shipped loaded and with
closing plugs to scal the bomb and to pro-
tect the fuze threads. The burster and
fuze are inserted and the fin assembly is
attached in the field.

In comparison with other chemical
bombs the percentage of chemical filler to
the weight of the bomb is small—only
48.1%, of the total weight.

The bomb components and their
weights are as follows: _
Bomb, as dropped. ... ......126.00 Ib.

Fuze, bomb nose,

AN-M1I10AL. ... ....... 1.021b
Burster, M10.............. 2.321b
Burster well assembly. . .. .. 3.66 1b.
Charge, gas, persistent (H).. 60.60 Ib.
Fin assembly.. ... ........ 3.50 Ib.
Arming wire assembly ... ... 021b



BOMBS, PRACTICE (MINIATURE), 3 1B., AN-MK. 5, mop. 1;
3 18, AN-MK. 23; 4'% 18., AN-MK. 43—STANDARD

BOMBS, PRACTICE (MINIATURE), 3
LB., AN-MK. 5, Mod.1; 3 LB., AN-MK. 23,
41, LB., AN-MK.43—STANDARD—These
three miniature practice bombs are identi-
cal in shape and appearance. They meas-
ure 8.25 inches in length and 2.5 inches
across the fins.

All three of the bombs have the same
firing pin assembly. The firing pin assem-
bly is held in the bomb by a cotter pin.
Each of these bombs also has the Mk. IV
signal which ignites when it slams down
against the firing pin upon the bomb strik-
ing the target. This fires the primer which
in turn ignites the signal.

The difference in weights of these three
bombs and the difference in designation is
due to the composition of the bombs.

The 3 pound, AN-Mk. 5, Model 1,
miniature practice bomb is made from a
cast-zinc base alloy. A.S.T.M., designa-
tion B86-33T alloy XXIII, 95 percent by
weight being zinc.

Cast iron is used in the 3 pound,
AN-Mk. 23, bomb, and a lead alloy in

BOMBS, PRACTICE (MINIATURE), AN-MK. 5, Med. 1;
AN-MK. 23, and AN-MK. 43

4

® Ssignal, Mk. IV

8.25 MAX. —— -

Body

\_ J
L— 2.5 MAX.A}

L

@ Firing pin assembly

the 414 pound, AN-Mk. 43, bomb. The
composition of this alloy is 90 percent to
88 percent lead A.S.T.M., common, and
12 percent to 10 percent antimony, by
weight.

A shortage of zine used in the Mk. 5,
Model 1, bomb necessitated the design of

the cast-iron and the lead-alloy bombs.

Weights of the bombs, with and with-
out the signal, Mk. IV, are as follows:

With Without
AN-MK. 5, Mod. 1, ........2.69Ib. 2.56 lb.
AN-MK.23... ,............ 3.00 Ib. 2.87 Ib.
AN-MK.43... ... ... .. ... 4.50 Ib. 437 1b,

BOMB, PRACTICE (PARACHUTE), 17 LB., M37 —LIMITED STANDARD

BOMB, PRACTICE (PARACHUTE), 17 LB., M37

- 3.2 MAX,

@ Fuze, bomb, nose, M104, practice

Arming wire

© Body

@ Parachute

BOMB, PRACTICE (PARACHUTE), 17
LB., M37 — LIMITED STANDARD —The
complete round assembly consists of the
following components:

Bomb, practice, 17 1b., M37 (without
parachute and case assembly, fuze and
smoke charge);

Parachute and case assembly for 17 lb.

HNCLASSHFIED

practice bomb, M37 (arming wire is at-
tached to parachute and case assembly).

This bomb is similar to the 23 1b., M40,
fragmentation bomb. It permits safe han-
dling by inexperienced personnel until they
become trained in the ‘handling and use
of the bomb.

Either the bomb body or the para-

&

chute and case assembly may be used
repeatedly until either component becomes
unserviceable whereupon the part can be
replaced.

For suspension in vertical racks, sus-
pension wires with an S-hook are provided;

for horizontal suspension, a lug is used on
the side of the bomb.

[, Na ]



~3.64 MAX- —
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(A) Closing plug

N N B
() Horizontal suspension lug

&) Arming cord

M~ " i .
\L) Parachute assembly unit

(&) S-hook (verticai suspension)

BOMB, PRACTICE, 23 LB., M73

@ Closing plug

Horizontal suspension lug

- 207 MAX.

@ Arming cord

@ Parachute assembly unit

CE) S-hook (vertical suspension)

the 17 pound practice bomb, 7\137. could
be used only in aircraft where vertical
suspension was available (a.nd therefore

LUUIU not UC uacu XUI' LIUSLLIiILSJ, Lhc
M71 and M73 practice bombs were

standardized.

The M71 practice bomb as standard-

M5 practice bomb
- - pr
provided with an S-ho

suspension.

The body of both these bombs is the
same as that used with the 23 pound,

AN-M40, practice bomb. The parachute
Mmm ; for the M71 bomb i

A
1y 1Ux a¥R 4 1 OOMNo 18 l,n\, Saxii

hat used with the AN-M40 bomb;

ized is used with the
cluster. and the M73

tica homhb is
Ciuswer, anda i i ul

pr
actice bomb is
ok for vertical

cama

whereas, the parachute assembly for the
M?Q l'\nm]’\ 1S the same as H’\R u iPd W!"‘ﬁ

S UIe S4llle &% LS & 1

the M72 bomb.

The bodies of the bombs are not loaded
and, instead of a fuze, a closing plug is
used.

Ll

Both bombs measure 26.7 inches i1ry
]nnnﬂv\ Q M n\p"\na n 1“|a me er and b()th
wcngh 21 0 pounds.



BOMB, PRACTICE, 100 LB., M38A2—STANDARD
BOMB, PRACTICE, TARGET, 100 LB., M7 5—SUBSTITUTE STANDARD

BOMB, PRACTICE, 100 LB., M38A2

@ Inert loading

10.766 MAX . ———=

- 47.5 MAX
© Spotting charge assembly, M3

@ Fin assembly

BOMB, PRACTICE, TARGET, 100 LB, Mvsjg

. _g,,_,_ti e

LOTPA-12-315
7-43

.

e

2
e

@ Fuze, bomb nose, M108

48.62 MAX.

~——10.937 MAX

Burster, M4

@ Fin assembly

BOMB, PRACTICE, 100 LB,, M38A2—

STANDARD—This bomb is designed for"

general practice purposes in order to
minimize so far as possible danger to
personnel and matériel. The complete
round assembly includes: Bomb, practice,
100 pound, M38A2, without spotting
charge; Charge, spotting, assembly, M3;
Wire, arming, assembly, pe. mk. 82-3-213
D for bombing when snow covers the
ground. The bomb is made of sheet metal,
and the box fins are welded to it. The
conical nose is also welded to the body of
the bomb.

The bomb is loaded with 80 pounds of
sand, and the spotting charge assembly,

UNCLASSIFIED

M3, is then inserted. This assembly con-
sists of a fuze, primer, initial igniting
charge, igniting charge, and a spotting
charge. The charge itself is a 2.3-pound
mixture of hexachlorethane, magnesium
powder, anthracene, and black powder.

When the bomb is dropped, the arming
wire is pulled out and the firing pin is
free to strike the primer of a blank loaded
28-gage shotgun shell when the bomb
hits the target.

The bomb measures 47.5 inches in
length and 1049%; inches across the fins,
The center of gravity is 18 inches from
the nose.

BOMB, PRACTICE, TARGET, 100 LB.,
M75—SUBSTITUTE STANDARD—The
practice bomb, M75, has been adopted
by the Army Air Forces for laying out
targets on snow covered terrain. A modi-
fication of the chemical bomb, M47A2, it
has a sheet metal cylindrical body and
box type fins. An M108 fuze is used with
this bomb, but the striker plate of the
fuze was enlarged so that functioning of
the bomb might be obtained on or near
the surface of the snow.

The bomb is loaded with 72 pounds of
red iron oxide, and contains an M4
burster. It is 48.62 inches long, 8 inches
in diameter, and weighs 101.3 pounds.



GRENADES



HAND GRENADES

TYPES

1. FRAGMENTATION HAND
GRENADES containing a high-ex-
plosive charge in a metallic body
which is shattered by the explosion
of the charge.

2. OFFENSIVE HAND GRENADES
containing a high-explosive charge in
a paper body, designed for demolition
or lethal shock effect.

3. CHEMICAL HAND GRENADES
containing a chemical agent which
produces a toxic or irritant effect, a
screening smoke, incendiary action or
any combination of these actions.

4. PRACTICE HAND GRENADES
containing a reduced charge; simulate
fragmentation grenades.

5. TRAINING HAND GRENADES
used in training troops; do not con-
tain explosives or chemicals.

The filler in a grenade may be a power-
ful explosive, & gas, a smoke-producing
or an incendiary agent. The filler in
fragmentation grenades is either TNT
(trinitrotoluene) or EC Blank Fire Smoke-
less Powder. The latter is used in loading
blank ammaunition for small arms weapons.

CHARACTERISTICS OF FILLERS

EC powder is less powerful than TNT
and usually is exploded by an igniting
rather than a detonating agent. Grenades
loaded with EC powder are issued fuzed
and ready for use. They are not suscepti-
ble to mass detonation.

The standard filler for offensive gren-
ades is pressed TNT,

Fillers in chemical grenades consist of
various chemical mixtures and solutions.
The manufacturing, storage and issue of
Chemical Grenades is a function of the
Chemical Warfare Service.

{INCHASSIFIED

Practice Grenades contain a small
amount of black powder and are designed
to give an indicating puff of smoke when
the igniting type fuze functions.

TIME AND AUTOMATIC FUZES

The fuze is the device which causes the
grenade to function. All standard hand
grenade fuzes (including most of the
chemical hand grenade fuzes) are Time
and Automatic types. A “time” fuze
fires the grenade after a lapse of time and
not upon percussion or impact. Grenades
which contain an “automatic” fuze func-
tion automatically as soon as the grenade
leaves the hand, provided the safety pin
has been removed and the safety lever
held close to the body of the grenade
prior to throwing. This lever provides a
safety feature by eliminating the neces-
sity of manually starting the fuze action
before the grenade is thrown toward the
target.

FUZE CLASSIFICATION

Hand grenade fuzes are either detonat-
ing or igniting types.

A detonating fuze is used when shock
is necessary to Initiate the action of the
explosive filler,

Tgniting fuzes are used when the filler
is one which requires heat initiation.
This type of fuze will ignite the filler as
though it had been lighted by a match,

All
grenade fuzes have the same general

detonating and igniting hand
form and appearance. The fuze assembly
consists primarily of a fuze body, having
a threaded portion to permit insertion
into the grenade body, a safety lever
which restrains a striker, a safety pin to
hold the lever in place, and a deep cup
which is crimped to the lower portion of

the fuze body and extends inside the

&

grenade body when the fuze ig assembled.
The compound in the cup determines
whether the final action of the fuze will
be one of detonation or ignition.

OPERATION

The safety device is a cotter pin with a
ring attached which enables it to be
withdrawn easily. One end of the safety
lever covers the top of the fuze body,
sealing it against foreign bodies, and
hooks over a lip in the fuze body. The
other end of the safety lever extends
downward and follows the contour of the
grenade.

A grenade should be held with the
safety lever pressed close to the grenade
body by the palm of the hand. The
thrower must take every precaution after
withdrawing the safety pin, not to release
his grip on the safety lever.

When the grenade is thrown, the
safety lever is detached by the release of
the striker spring and the impact of the
striker. When no longer restrained by
the lever, the striker rotates about a
hinge pin and strikes a primer in the

upper part of the fuze body.

The primer is a center-fire type similar
to a shotgun shell primer. The flame from
the primer charge ignites a delay charge
which in the M6A3 and MI10A3 fuzes
consists of a powder column compressed
in a lead tube. The burning time varies

from 4.0 to 5.0 seconds.

The delay charge ignites a black powder
igniting charge in the M10A3 fuze and
a tetryl detonator in the M6A3 fuze. The
igniter or detonator initiates the filler
charge. The total burning time of the
assembly is the same as the fuze, namely

from 4.0 to 5.0 sec.

e EQ7



ENADES: HAND, FRAGMENTATION, MK. lIAT—STANDARD

GRENADE, HAND, FRAGMENTATION, MK. 11A1

GRENADE, HAND, FRAGMENTA-
TION, MK. A1 —STANDARD — The
body of this grenade is made of cast-iron
and is about the size of a large lemon.
The outside surface is deeply serrated
horizontally and vertically to assist in
producing uniform fragments when the
grenade explodes. The bursting charge is
0.74 ounce of EC Blank Fire Powder
initiated by the M 10A3 igniting fuze.

@ Tin-foil disk @ sdfety lever
Primer @ Cast-iron body
©) Fuze body (D Metal powder cap

or detonator

@ Powder train @ Charge
@ Striker spring @ Pull ting

® Striker @ Safety pin

AND, OFFENSIVE, MK. IIJAT—LIMITED STANDARD

LOT

Fararse
(X yors

GRENADE, HAND
OFFENSIVE,, MKITA

1-008

UNCLASSHIED

GRENADE, HAND, OFFENSIVE, MK.
i11A1—LIMITED STANDARD—This
grenade consists of a sheet-metal top,
threaded to receive the detonating fuze,
M86A3, and a body of taminated cartridge
paper which contains the high-explosive
TNT charge. This grenade is for demoli-
tion. It may be used in the open more
safely than the fragmentation grenade
because thereis no marked fragmentation.
The grenade bodies and fuzes are shipped
separately. The loaded and fuzed Mk.
IIIA1 grenade weighs 14 ounces, 6.83
ounces of which is the TNT charge.

@ Moisture cap ® Powder hain
Striker spring © Satety lever

@ Fuze body @ Detonator

@ Primer @ Pressed TNT Hllet
@ Striker @ Paper body



GRENADE, HAND, TRAINING, MK.
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Typeand Use.. ... Frag.; casvalty
FUZO. - o ettt e e M10A3, igniting
st bal amdad mnd Foacnd 91 0 Ar
YYeignt LOGESS QRG FUZST .o i cn s RV OF,
Charge and Weight. . .................. ... EC smokeless pwdr., 0.74 oz.
Bursting Radius.. . ... ... oo 30 yds.
Delay Time.. ... A5 s0c,
IR ACQICIED
YJHLLALQDIN LY &

Offensive; casualty
M6AS3, detenating

TNT, 6.83 oz.

GRENADE, HAND, PRACTICE, MK. ll—
STANDARD —This is a standard practice
grenade and is equipped with the ignit-

;{}q fiyzga MINA? Tha guana o 201 LR |
iy luel, Aniaviao. 2 UC PIeiiade 1S joaded

with a small charge of black powder in

a cloth bag.

® Tin-foil disk
Striker spring
© Fuze body
@ Primer

@ Striker

(FF) Cafate lavar
\T/ oaletly lever

Y aP VPR o1
Casi-iron body

@O

)

H) Powder train
i)B

lack powder charge in paper tube

XS

] YT, T oA IMIThY P [wYVd
VGREMNAVL, AN, IRAITUINGW, Mn,

IA1—STANDARD—This grenade is the
current standard for practice and train-
ing. It consists of a one piece cast-iron
body in the shape of a Mk. II fuzed frag-
mentation grenade and a removable
safety pin and ring. It is inert. The gren-

ade weighs 22 ounces, 1 ounce more than
the Mk. II.

AN . . f
(A) One piece cast-iron body
@ Inert load

© Pull sing
7™\

™

O Safeiy pin

MK. I MK. IA1
Practice Dummy, hraining
M10A3, igniting =~ ——

20.5 oz, 22.0 oz

Black pwdr. -_—

4.5 sec —



Rifle grenades are designed to be fired
from the U. 8. rifle and carbine by a
launcher which the soldier attaches to
the muzzle. A special blank cartridge,
issued with the grenade, must be used.

The Mk. IIAl fragmentation hand

grenade, with 5 seconds delay fuze, can
Le fired from the rifle or carbine by the

WU AT UL wa Tl O Calluili® Uy waw

M1 grenade-projection adapter.

Rifle grenades are divided into two
general classes: (1) high-explosive gre-
nades, containing an explosive charge, and
{(2) practice grenades, designed for train-
ing or practice.

GRENADE, ANTITANK, M9A1—

STANDARD — the antitank grenade,
MOAL,

VAZAA L

has a sheot gteol knrly and tail

a5 a 50l 5188 D04 alld ali

assembly and weighs 1.23 pounds. The

GRENADE, ANTITANK, M9A1

(RN Qprpiti o
Q) Stabilizer fin

\DJ Hollow stabiiizer tube

A s
L) Ogive

BN e i b
{&) Cast iron body

>

!-—“-2.2 M AN e
©

f
I

@ Stabilizer @ Stabilizer tube

GRENADE, RIFLE, FRAGMENTATION, IMPACT, M17

----9.775 MAX. - -~

© Firing pin

@ Booster @ Bursting charge

INCLASSIFIED

Wi LIRS

RN o

ATRTAR AUTRE Q AT MDNIN X AT/,

body is filled with 4 ounces of Pent
using the “hollow charge” principle. The
tail contains the impact fuze and the
stabilizing fin is spot welded on a
stabilizer tube screwed to the head. The
impact fuze consists of a firing pin held
by a spring in flight. When shipped, the
firing pin is retained by a safety pin.
When the grenade strikes a target the
pin moves forward to activate the
detonator and explode the charge. The
bollow or shaped charge of this grenade
has remarkable armor-penctrating qual-
ities. The M9A1 anti-tank rifle grenade
supersedes the grenade, A.T., M9.

GRENADE, ANTITANK, PRACTICE,
M11A2-STANDARD—This is an inert-

loaded dummv grenade similar in shane
0o QUINIY TCHAUe Silial l slapd

and weight to the antitank grenade,
MOAI. This practice grenade superseded

thoe M11 and AM1141 pnuann oranadeg

the M1l and M11A1 practice grenades.
The M11A2 differs from the M9A1 in
that the fin is replaceable. Extra fins are
chinnad with aanh groanada in tha avant
:uupp\,u WLl Lauvii slcllauc 11w <Cvoiuu

the original one is bent or wears out.

GRENADE, RIFLE, FRAGMENTA.-
TION, IMPACT — M17— This grenade
consists of a fin stabilizer assembly with
impact type fuze similar to that used
for Grenade, AT, M9A1. The head consists
of a Mk. IIA1 hand grenade fuze body
which is screwed in the fuze adapter on
the stabilizer assembly. The M 17 grenade
is used in & manner identical with that of
the Adapnter, Grenade-Proiection. M1

Adapter, Grenade-t ection, M1,

however, it offers a unit ready for firing
without assembly in the field as is re-
quired for the M1 adapter,

A oA nwe [y

ADAPTER, GRENADE-PROJECTION,
M1—STANDARD—The grenade-projec-
tion adapter, M1, was designed to permit
the projection of the Mk. IIAI fragmen-
tation grenade from the rifle. It has a fin
assembly similar to that of the M9A1
grenade. The head of the fin assembly has
four claws which clip around and hold the
body Iof thle Mk. IIAl fragmentation
grenade with the 5-second time fuze, One
of the claws has an arming clip which
holds the safety lever of the Mk, ITA]
grenade. Upon setback the arming clip
releases the safety lever of the Mk, T1A1
fragmentation grenade and the fuze ex-
plodes the grenade after 5 seconds. The
adapter with Mk. ITA1 fragmentation
grenade is fired from the same launcher
used to launch the M9A1 and other rifle
grenades,

sleild Se
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T he 2.36 inch HLE.A.T. Rocket, M6A1,
itk shaped-charge loading is fired from a
azooka-type launcher at ground targets.
'he rocket is effective against the armor
late of tanks and armored vehicles. After
erxetration it has the effect of throwing

wIite hot metal spray.

T his round is a modification of the
~igrirnal M6 rocket, now obsolete. Changes
ere mmade as follows: improved ignition,
v olwving removal of the contact ring
orxr the ogive, reduced powder charge,
ne] Enserted obturator disc.

T he practice round, inert loaded to
»n form to the live round, is the 2.36
ol Fractice Rocket, M7AL.

2.36 INCH H.E.A.T. ROCKET, M6A1

2-36 INCH H.EA.T. ROCKET MOAT—LIMITED STANDARD

IGNITER

CHARACTERISTICS

Range. ... .. ... ... ... .. .. ........ 600 yd.
Dispersion. .............. ... . ... ... 8.5 mils
Velocity. ................. ... ... ... 265 f/s
Service temperature limits. . .. .... .. 0°t0 120° F.
Burning time:

AtO°F..... . 0.08 sec.

At120°F.. ... ....... 0.03 sec. (estimated)
Type of stabilization................. Fixed fins
Length, overall............... .. ... ... 21.6 in.
Weight of round, loaded............... .3.41b,
Fuoze................. B.D.—simple impact type
Motor assembly:

Diameter, outside. . .. ............... 1.25 in.

Length. ... .................. ... ... 8.32 in.

Weight(lesspropellant). . 1.821b. w/fuzeandfins
Material. .. WD 1025 or WD X1025 C.D. steel

(1 September 1358

UNCLASSIFIED

Propellant.....0.136 Ib. solvent extruded double
base powder, 0.375 in, O.D. by
0.08 in. |.D. by 4.15 in. long

Type of loading . . . Five sticks held by pulpit trap

and cardboard spacer
Shell assembly:

Caliber............................ 2.36 in.
Length ................ .. ... . ..... 8.8 in.
Filler........................ . ... Pentolite
Weight, filler.............. ... .. ... 0.5 Ib,
Weight, total. . ................. ... 1.57 Ib.
Type of ignition. . . . . .Electric squib in aluminum
case, centered in motor
Launchers. ............... M1A1, M9, M9A1
Packaging.......... Packed fuzed, one per fiber

container, 20 containers per
wooden box

o, 32008
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2.36 INCH H.E.A.T. ROCKET MOA2—LIMITED STANDARD

SHELL (WITH CONTACT RING)

DETONATOR

DIsC

The 2.36 inch II.LE.A.T. Rocket, M6A2,
with shaped-charge loading is fired from
a Bazooka-type launcher at ground tar-
gets. The rocket is effective against the
armor plate of tanks and armored vehicles.
After penetration it has the effect of
throwing a white hot metal spray.

This round is a modification of the
original M6 rocket, now obsolete. Except
that the contact ring was not removed
from the ogive, the changes are the same
as for the M6AL. This modification was
performed in a Theater of Operations,
and the designation M6A2 was applied
to distinguish it from the M6A1 modifica-
tion performed at arsenals in the Zone
of the Interior.

The practice round, inert loaded to
conform to the live round, is the 2.36
inch Practice Rocket, M7A2,

UNCLASSIFIED

INSULATED BAND

BOOSTER - ALUMINUM CUP  FIRING PIN SPRING ~ MOTCR  PROPELLANT ¢

FIRING PIN SAFETY PiN

2.36 INCH H.E.A.T. ROCKET, M6A2

NOZZLE AND FIN ASSEMBLY

CHARACTERISTICS

Range. ... ... ... .. ... ... ... ... 600 yd.
Dispersion. .............. ... ... ....... 8.5 mils
Velocity . ........ ... .. ... ... ... .. 265 /s
Service temperature limits. . . ... . ... 0°te 120° F,

Burning time:

AtO°F.. ... 0.08 sec.

At120°F.. ... ... . .. .0.03 sec. (estimated)
Type of stabilization.. .. ...... ... . Fixed fins
Length, overall ... ... .. ... ... .. ... .. 21.6 in.
Weight of round, loaded. . ... ... .. ... 3.4 1b.
Fuze................. B.D.—simple impact type
Motor assembly:

Diameter, outside. . .. ..... ... ... . .. 1.25 in.

Leng!‘h..,‘.,‘....‘,,,.,.v,» ........ 8.32 in.

Weight (lesspropellant) . 1.821b.w/fuzeandfins
Material . . . WD1025 or WD X1025 C.D. steel

Propellant. . ... 0.136 Ib. solvent extruded double
base powder, 0.375 in. O.D. by
0.08 in. I.D. by 4.15 in. long

Type of loading. . .Five sticks held by pulpit trap
and cardboard spacer
Shell assembly:

Caliber............................ 2.36 in,
Length. ....... ... . ... ... ... . ... 8.8 in.
Filler. ... ... . ... .. ... ... Pentolite
Weight, filler ... ... ... ... .. ... 0.5 ib,
Weight, total. . ........ ... .. ..., 1.57 lb.
Type of ignition. .. . .. Electric squib in aluminum
case, centered in motor
Launchers. . ... .. ... M1, M1A1, M9, MOA1
Packaging. . ..... ... Packed fuzed, one per fiber

container, 20 containers per
wooden box



SLUMINUM DISC - ALUMINUM CUP

MOTOR

BOOSTER DETONATOR SAFETY PIN
‘SHELL FIRING PIN SPRING FIRING PIN SPACER

The 2.36 inch H.E.A.T. Rocket, M6A3,
withshaped-chargeisfired from a Bazooka-
type launcher at ground targets. The
rocket is effective against the armor plate
of tanks and armored vehicles. After
penetration it has the effect of throwing
a white hot metal spray.

This round is the same as the M6A1L
rocket except for a hemispherical ogive
and eylindrical fins.

The practice round, inert loaded to
conform to the live round, is the 2.36
inch Practice Rocket, M7A3.

CHARACTERISTICS
Range.. ... i, 600 yd.
Dispersion................... .. ... ..., 6 mils
Velocity. ... ..o 265 /s

UNCLASSIFIED

2.36 INCH H.E.A.T. ROCKET, M6A3

Service temperature limits. ... ... ... 0°to 120° F.
Burning time:
AtO°F........................... 0.08 sec.
At120°F.............. 0.03 sec. (estimated)
Type of stabilization. . ... .. Fixed ring shroud fin
Length, overall...... ... ... ... . ... .. 19.4 in,
Weight of round, loaded. .. ......... . .. 3.4 1b.
Fuze............... .. B.D.—simple impact type
Motor assembly:
Diameter, outside. .. ......... .. .. .. 1.25 in.
Length................. ... ... .. 8.32 in.

Weight(lesspropellant). .1.741b. w/fuze andfins
Material . .\ WD X4130 or WD 8630 steel tubing

Propellant....0.136 Ib, solvent extruded double
base powder, 0.375 in. O.D, by
0.08 in. I.D. by 4.15 in. long

PROPELLANT

TRAP

NOZZLE AND FIN ASSEMBLY

Type of loading. . . Five sticks held by pulpit trap
and cardboard spacer

Shell assembly:

Caliber............................ 2.36 in,
Length............. ... ............ 8.8 in.
Filer............ .. ... ... ........ Pentolite
Weight, filler........................ 0.5 1b.
Weight, total .. ....... ... ... ..., 1.64 Ib,

Type of ignition. . . . .. Electric squib in aluminum

case, centered in motor
Launchers. .......... ... .. M1A1, M9, M9A 1

Packaging . . . .Packed fuzed, one per fiber con-
tainer, 20 containers per wooden
box or one per fiber container, 10
containers per wooden box



WASHER

SHELL

DETONATOR BURSTER

The 2.36-Inch WP Smoke Rocket M10
(formerly the T26E2) is a WD filled shell
with the M6.A3 rocket motor. It embodies
a special burster assembly not present in
the T26 and T26K1 rockets and super-
sedes and cancels these two former devel-
opmental rockets. The rocket is used
for laying down smoke screens and as
an effective casualty producing weapon
against enemy personnel in foxholes,
trenches, pillboxes, etc.

UNCLASSIFIED

FIRING PIN SPRING

MOTOR  SPACER

FIRING PIN SAFETY PIN

2.36-INCH WP SMOKE ROCKET M10

PROPELLANT

2.36-INCH WP SMOKE ROCKET MI10Q—STANDARD

IGNITER  TRAP

NOZZLE AND FIN ASSEMBLY

CHARACTERISTICS

Range. ... ... . ... . ... . ... . .. . ..., 600 yd.
Dispersion.. ........... .. ... . ... ... 6 mils
Velocity . . S 265 f/s
Service i‘emperofure ||m|ts ........ 0° to 120° F.
Burning time:

AtO°F. .0.08 sec.

At120°F.. ... ... .. .. 0.03 sec. (eshmated)
Type of stabilization. . .Fixed ring shroud fin
Length, overall....... ..... ... ... .. ... 17.1 in.
Weight of round, loaded. 3.4 b,
Fuze. . ............... B.D. —slmple smpuct type
Motor assembly:

Diameter, outside. ... ............... 1.25 in.

Length. .. ... ... ... .. ... .. ... 8.32 in.

Weight (less propellant). . 1,741b, w/fuze and fins
Material. . WD X4130 or WD 8630 steel tubing

.0.136 Ib. solvent extruded double
base powder, 0.375 in. O.D. by
0.08 in. 1.D. by 4.15 in. long
.Five sticks held by pulpit trap
and cardboard spacer

Propellant . ..

Type of loading . .

Shell assembly:

Caliber. ... .. .2.36 in.
Length... ... .. ... ...

Filler..........

Weight, filler. .

Weight, total . . ...... .. .. .. ... .. 1.64 lb

. Electric squib in aluminum
case, centered in motor
Launchers. .. ....... ... ... M1A1, M@, M9AT
Packaging .: . . .Packed fuzed, one per fiber
container, 12 containers per
wooden box

Type of ignition .. .



IGNITER. AND PROPELLANT ON TRAP

s designed to simule
ir: the training of dntulrcraft gun crews.
"X he large fins act as a target.

This rocket has not been fired for
sprecific data on range and dispersion.

"

CHARACTERISTICS
Range. ................. 1,700 yd. (estimated)
Dispersion. . . ... ... . No data
~elocity............. ... .. 530 /s (estimated)
Service temperature limits. ... ... .. 30°to 120° F.

UNCLASSIFIED

FINS

3.25-INCH A.A. TARGET ROCKET M2

Burning fime:

At30°F ... ... 0.25 sec. (estimated)
At 120° F, 0,10 sec. (estimuted)
Type of stabilization. ... ... ... .. ... .Fixed fins

Length, overall

Gy e A SR
Weight of round, loaded. . . .. ..., .. .. 35.1 ib.
Fuze. ... ... . No fuze

Motor assembly:

iameter, outsid

wramerer, oul

25
Len th ........................... 25.25 :E

@

W eugm \léss pfﬁbéuun ............. G.44 10,
Material. . WD 1010 10 WD 1025 steel tubing
Propellant. ... .. 3.2 Ib. solvent extruded double

base powder, 0.875 in. O.D. by
0.281 in. .D. by 5 in. long

vt e &

SEALING CUP

18 sticks strung on a 6-wire cage

Type of icading .
Shell assembly:

Caliber
Length. o

Filler. ..

Sohd cast nose except for 11/8 in.
axial hole

Weight, filler. . ... ...... ... ... ... . ..
Weight, total . . ... ..

Type of ignition.. . ..

on aided Oy GuxiiGiy
|gn|ier bag tied to cage
Launchers. . ........ Target Rocket Projector M1
Packaging. . . .Either two or three rounds per
" wooden box

VRTANTAITITY 1 A s
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3.25-INCH A.A. TARGET ROCKET M2Al—STANDARD

MOTOR

IGNITER AND PROPELLANT ON TRAP

The 3.25-Inch A.A. Target Rocket
M2A1 is identical to the M2 Target
Rocket except for a flare attachment
which burns from 20 to 30 seconds. The
flare is ignited by the ignition cartridge
when the rocket is launched.

This rocket has not been fired for specific
data on range and dispersion.

CHARACTERISTICS

Range. .. .............. 1,700 yd. (estimated)
Dispersion. . ............... ..., No data

UNCLASSIFIED

MOTOR EXTENSION

FINS

3.25-INCH A.A. TARGET ROCKET M2A1

Velocity. ............ ... .530 f/s (estimated)
Service temperature limits. ... ... .. 30°to 120° F,
Burning time:

At30°F,. ... ... ..... 025 sec. (estimated)

At120°F.. . ... .......0.1 sec. (estimated)
Type of stabilization.. ... ..., .. .. ... Fixed fins
Length, overall. ... ... ... . . .. .. .. . .. 59.9 in.
Weight of round, loaded. . . . 36.3 Ib. {estimated
Fuze . ... . ... . . . . No fuze
Motor assembly:

Diameter, outside. . . .. ........ .. .. .. 3.25 in.

Length. .. ... .................. ... 25.25 in.

Weight (less propellant). . ........ ... 8.44 |b.

Material. . WD 1010 to WD 1025 steel tubing
Propellant.......3.2 Ib. solvent extruded double

base powder 0.875 in, O.D. by
0.281 in. I.D. by 5 in. long

SEALING Cup

Type of loading. . .. .. Eighteen sticks strung on a
6-wire cage
Shell assembly:

Caliber........ . .. ... .. ... .. ... 3.25 in.

Length. ..... ... .. . ... ... 7.5 in. w/Hare

Filler. .. ... .. Solid cast nose except for 114 in.
axial hole

Weight, filler. ... ... . . ... ... .. ... None

Weight, total. . . ... .. 7 ib. w/flare (estimated)

Type of ignition. .. .. Electric squib contained in

cardboard cartridge in nose.

Ignition aided by auxiliary

igniter bag tied to cage
Launchers. ... ... ... Target Rocket Projector M1
Packaging. . ........ ... Probably similar to M2



4.5 INCH HE. ROCKET M8—LIMITED STANDARD

“T"he 4.5 inch H.E. Rocket, M8, is used
for attacking lightly fortified ground
targets and against personnel from air-
craft or ground launchers.

"I"he practice round, inert loaded to
conform to the live round, is the 4.5 inch
P ractice Rocket, M9,

CHARACTERISTICS
Ramnge........... ... ... ........... 4,000 yd
Dispersion................. ., 15 mils
Vv e bocity:

Fuoullcharge............... .. ... ... 850 /s
Reducedcharge. . ......... . ... . . .. 760 f/s

Serwvice temperature limits;
20° to  90° F.—Full Charge
50° to 130° F,—Reduced Charge

Burmning time:
ANL20°F, 0.3 sec. (estimated)
AE130°F, oL . 0.12 sec, (estimated)

UNCLASSIFIED

CSHELL  PROPELLANT

AUXILIARY IGNITER
4.5 INCH H.E. ROCKET, M8

Type of stabilization. . . .. Folding fins opened by
acceleration
Length, overall......... .. .. .. 31.1 in. w/o fuze
Weight of round, loaded. . . ...... .. . 38.1 Ib
Fuze....P.D. M4, M4A1, M4A2, selective SQ
or delay, P.D, T4

Motor assembly:

Diameter, outside. .. ................. 4.5 in,
Length....... ... ... ... ......... 23.29 in.
Weight (less propellant). . ....... .. 11.65 Ib.
Material .. ... .. WD 1025 welded steel tubing

Propellant:
Full charge . . . 4.65 Ib. solvent extruded double

base powder 7% in. O.D. by
3z in. L.D. by 5 in. long

Reduced charge:.... ... 4.2 |b. solvent extruded
double base powder 74
in. Q.D. by 5 in. 1.D.
by 5 in. long
Type of loading:

Full charge . . . 30 sticks strung on 10-wire cage
Reduced charge. 27 sticks strung on 10-wire cage

P S e e

TRAP

IGNITER

Shell assembly:

Caliber............................. 4.5 in.
Length........................... ..1.5in.
Filler. .. ... TNT
Weight, filler........................ 4.3 Ib,
Weight, total. .. ........ 14,5 |b. t0 15.25 Ib.

.Cardboard igniter cartridge

containing electric  squib
and backed by plastic cup
pressed into motor venturi.
Two auxiliary ignition bags
tied to wire cage

Launchers.. . M10, M12, M14, T27, T27E1, T31,
133, 734, 736, 138, T46, TA6E1, T4T,
T57, T58, T60, T61

Type of ignition. . ...

Packaging. . .. ... .Packed unfuzed, one per fiber
container, two containers per
wooden box. One fuze and
one auxiliary booster per fiber
container or metal can, 15
containers or cans per metal
box

T MTATIINTT YA 4




4.5 INCH H.E. ROCKET MSAI—LIMITED STANDARD

o

The 4.5 inch H.E. Rocket, M8A1, is
ased for attacking lightly fortified ground
targets and against personnel from air-
craft or ground launchers.

This rocket differs from the M8 by an
increased thickness at the threaded end
of the rocket motor, use of a rocket motor
steel with greater yield point strength,
and coarser threads remachined in the
base of the rocket shell.

The practice round, inert loaded to
conform to the live round, is the 4.5 inch
Practice Rocket, M9AL.

CHARACTERISTICS
Range. . ..o 4,000 yd.
Dispersion . ... 15 mils
Welocity. . ..o 840 f/s

AUXILIARY BOOSTER  SHELL
e

H s L st SO
doo

oA A A

/’
PROPELLANT

4.5 INCH H.E. ROCKET, M8A1

Service temperature limits. .. .. —10°to +105°F,
Burning time:
A —~10°F.. ... 0.3 sec.
At +105°F.. ... ... 0.13 sec.
Type of stabilization. . . .. Folding fins opened by
acceleration
Length, overall............... 31.5 in. w/o fuze
Weight of round, loaded . .. ........... 38.8 Ib.

Fuze....P.D. M4, M4A1, M4AQ, selective SQ
or delay; P.D. T4

Motor assembly:

Diameter, outside. . ............... ... 4.5 in.
Length.......c... .. 23.49 in.
Weight (less propellant). . ........... 13.2 Ib.

Material . . . . .. WD 1025 to WD 1030 welded
steel tubing

Propellant. . . .. 4.65 Ib. solvent extruded double
base powder, 75 in. O.D. by
in. I.D. by 5 in. long

Type of loading . . 30 sticks strung on 10-wire cage

UNCLASSIFIED

Shell assembly:

Caliber............coiiiii . 4.5 in.
Length. ... ... i 1.5 in.
Filler. ... .. TNT
Weight, filler. ....................... 4.3 lb.
Weight, total .. ........... .. 15.7 to 16.1 ib.
Type of ignition. . .Cartridge igniter containing

Launchers. . .

Packaging . .

electric squib backed by plastic
cup is pressed into venturi.
Ignition aided by two auxiliary
bags tied to cage

.M10, M12, M14, T27, T2TE1,

T31, 133, T34, 136, 138, T46,
T46E1, T41, 157, T58, T60, T61

.Packed unfuzed, one per fiber or

metal container, two containers per
wooden box. One fuze and one
auxiliary booster per fiber con-
tainer or metal can, 15 containers
or cans per metal box



A .5 INCH H.E ROCKET MSA2—LIMITED STANDARD

“77 - FUZE  AUXILIARY BOOSTER

SHELL MOTOR

IGNITER

AUXILIARY IGNITER

"Ehe 4.5 inch H.E. Rocket, M8A2, is
u ssed for attacking lightly fortified ground
targets and against personnel from air-
cerattor ground launchers.

"I his rocket represents a change from
tlre MB8BA1 as the strength of the rocket
sk e 11 was increased at the base to prevent
deflection of the metal under pressure of
the burning propellent gases. The length
of  the rocket shell and rocket motor
th read engagement is greater than in the
NVE K ALl rocket.

"1 he practice round, inert loaded to
cor1form to the live round, is the 4.5 inch
> ctice Rocket, MYA2,

CHARACTERISTICS
Range . .......................... 4,000 yd.
Dyjspersion. ... ... 15 mils
Wwelociy. ... 840 f/s

T

{

PROPELLANT

4.5 INCH H.E. ROCKET, M8A2

-—10°to +105°F.

Service temperature limits. . . .

Burning time:

At —10°F.. ... ... 0.3 sec.

At +H105°F.. . ... ... .. ... ... 0.13 sec.

Type of stabilization . . . .. Folding fins opened by
acceleration

Length, overall ... ... .. . . 30.5 in. w/o fuze

Weight of round, loaded. . .. .... ... .38.2Ib.

Fuze. ... P.D. M4, M4A1, M4A2Y, selective SQ
or delay; P.D. T4

Motor assembly:
Diameter, outside. .. .. ... . .. ... ... 4.5 in.
Weight (less propellant). .. ... .. .13.2 lb,
Material. . ... . WD 1025 to WD 1030 steel
both welded and seamless tub-
ing used
Propellant. 4.65 1b. solvent extruded double base
powder, 74 in. O.D. by .5, in. |.D. by
5 in. long

Type of loading . 30 sticks strung on a 10-wire cage

TRAP  FIN RETAINER

Shell assembly:

Caliber..................... ... .. ... 4.5 in.
Length. . ... ... ... ... .. ... ... .. ... 7.4 in,
Filer. ... ... ... .. ... ... ... TNT
Weight, filler. . ....... ... .. .. . . ... 4.3 lb.
Weight, total............ .15.7tb. to 16.1 Ib.
Type of ignition. . . .. Cartridge igniter containing

electric squib backed by
plastic cup pressed into
venturi, lgnition aided by
two auxiliary bags tied to
cage
Launchers.. M10, M12, M14, T27, T2TE1, T31,
T33, T34, T36, T38, T46, T46E1,
T47, T57, T58, T60, T61

Packaging. .. Packed unfuzed, one per fiber or
metal container, two containers per
wooden box. One fuze and one
auxiliary booster per fiber container
or metal can, 15 containers or cans
per metal box.

UNCLASSIFIED

e
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4.5 INCH H.E. ROCKET M8A3—LIMITED STANDARD

FUZE  AUXILIARY BOOSTER

SHELL

The 4.5 inch HLE. Rocket, M8A3, is
wa ssed for attacking lightly fortified ground
t.a.rgets and against personnel from air-
<raft or ground launchers.

This rocket is a modification of the
IVEBA2 rocket by the addition of a locking
urr to each fin blade to assist in rigidly
rxxaintaining the fin in full open position
A uring flight.

"The practice round, inert loaded to con-
form to the live round, is the 4.5 inch
P ractice Rocket, M9A3.

CHARACTERISTICS
Range. ............ccooviiiiiiii.. 4,000 yd,
D.sperslon ........................... 15 mils
seloty. ... 840 f/s

UNCLASSIFIED

PROPELLANT

4.5 INCH H.E. ROCKET, M8A3

Service temperature limits. . . .. —10°to +105° F.
Burning time:
At —10°F. . ... 0.3 sec.
At105°F.. ... ... ... ... 0.13 sec.
Type of stabilization.. . . . . Folding fins opened by
uccelerahou
Length, overall. . . ..30.5 in. w/o fuze
Welghi of round, Iouded .............. 38.2 Ib.

Fuze.....P.D. M4 M4A1, M4A2, selective SQ
or delay, P.D. T4

Motor assembly:

Diameter, outside. .. ................ . 4.5 in.
Length........... ... .. ... ... .. 23.49 in,
Weight (less propellant). .. ... ... ... 13.2 Ib.
Material. . .. .. WD 1025 to WD 1030 steel—
Both welded and seamless tub-

ing used
Propellant. . . ... 4.65 b, solvent extruded double

base powder, 7 in. O.D. by &%
in. 1.D. by 5 in. long
Type of loading . . . Thirty sticks strung on 10-wire
cage

IGNITER

TRAP FIN RETAINER

Shell assembly:

Caliber............................. 4.5 in.
Length. .. ... ... ... ... ... ...... 7.4 in.
Filler........ ... ... ... ... ......... TNT
Weight, filler................... ..... 4.3 {b.
Weight, total .. ......... .. 15.7 Ib. to 16.1 1b,
Type of ignition. . . .. Carmdge igniter contain-

ing electric squib backed
by plastic cup. Assembly
pressed into venturi. Igni~
tion aided by two auxiliary
bags tied to cage

Launchers. ... ... M10, M12, M14, T27, T27E1,
T27E2 T31 T33 T34 T36
738, T46 T4651 T47 T57,
T58 160, 161

Packaging.. . ... Packed unfuzed, one per fiber or

metal confcuner, two containers
per wooden box. One fuze and
one auxiliary booster per fiber
container or metal can, 15 con-
tainers or cans per metal box



2 .36 INCH ROCKET LAUNCHER MIAT—LIMITED STANDARD

"T"he 2.36 inch Rocket Launcher, M1A1,
kri own as the “Bazooka,” is an electrically
op erated shoulder weapon. It is employed
against tanks, armored vehicles, pill-
boxes, and emplacements. The launcher
is o perated normally by two men although
it «<an be handled by one man in an
erra €rgency.

T his launcher has a flash deflector to
protect the operator from unburned

FACE GUARD -

BARREL REINFORCING WIRE —

JIAIL LATCH

i SCONTALT SERING

SNBRELCH GUARD

UNCLASSIFIED

2.36 INCH ROCKET LAUNCHER, M1A1—LEFT SIDE

powder as the rocket leaves the tube. One
dry cell firing battery and one spare bat-
tery are kept in the wooden stock.

CHARACTERISTICS
Woeight, total. . ... 13.3 b,
Rails or tubes:
Length. .. ... oo 54.5 in.
Number and arrangement. . ... Single tube with
stock and trigger
Composition...........Smooth bore steel tube

Clrcimeut \ o 3
s JINDICATOR o~
] lcover &
’-‘_;:):_\"
i .HASP&,
o «
STOCK-— :
~—LING

2.36 INCH ROCKEY LAUNCHER, MTA1—RIGHT $IDE

TRIGGER GUARD

Mounting. . . . .Fired from shoulder in standing,
kneeling, or prone position

Elevation. ............... vt By operator

TIQVEISE. o\ vt By operator

Rate of fire. . . ... Not specified. Weapon must be

sighted before firing each round

Firing mechanism.......... Electric trigger switch

Fire control equipment. . . Front stud sights provide

for ranges of 100, 200,
and 300 yds. lInter-
mediate or greater range
must be estimated. Rear
sight is a peep sight.




SIGHT

AN NG ERACKET

THE 2.36 INCH ROCKET LAUNCHER, M9, HAS A TUBE THAT MAY BE UNCOUPLED INTO TWO PIECES

2.36 INCH ROCKET LAUNCHER, M9

UNCLASSIFIED

The 2.36 inch Rocket Launcher, M9, is an electrically operated
shoulder weapon. It is stmilar to the M1A1 launcher except for
improved sighting, a tube that may be uncoupled into two
pieces, and a magneto-operated instead of a battery-operated
electric firing circuit.

CHARACTERISTICS
Weight, total. ... ... 16 1b.
Rails or tubes:
Length. ... 60 in.
Number and arrangement. ... ... Single tube may be uncoupled into two
31.inch lengths. Stock and trigger as-
sembly attached to rear section
Composition. ... ... Smooth bore steel tube
Mounting. . . . Fired from shoulder in standing, kneeling, or prene position
Elevation. . ... . o By operator
Traverse . . ... By operator
Rate of fire. .. ........ Not specified. Weapon must be sighted before firing
each round
Firing mechanism. . . . ... .Pressing trigger generates current to fire the rocket
Fire control equipment. .. ... ... Horizontal bar sight with range adjustments
from O to 700 vd.



2.36 INCH ROCKET LAUNCHER, MRA1—RIGHT SIDE VIEW

2.36 INCH ROCKET LAUNCHER, M9AT—LEFT SIDE VIEW

FTL .00 2 L DAt Yool NFOAT To oo aloot ot 1T
A HC 4,90 HICH IVOCKREL LaUunciler, Vigal, 15 dil €jeCrically
orerated shoulder weapon., It is the same as the M9

ML AP A MWHERIASTIMAM
CVAARAOLIEKRIDIILG
wwWeight, total ... ... B 16 lb.
£ cails or tubes:
Length.... .. ... . . . 60 in,
Iumbar and arancemant Sinala tuba mav be unecunled jnta
Mumber and arrangement. ... Single tube may be uvncoupled into
two 31-inch lengths. Stock and
trigger assembly aitached to rear
_ o section N o o
composition............................ Smooth bore steel tube
Mounting. ... .. Fired from shoulder in standing, kneeling, or prone
position
Efevation. ... By operator
Trpaaverse. .o I By operator
Rate of fire.. ... Not specified. Weapon must be sighted before firing
each round
Firing mechanism...... Pressing frigger generaies current to fire rocket
£ jre control equipment. . . Horizontal bar sight with range adjustments

: from O to 700 yd.
a A AT

b RV {INCI ASSIFIED

A

COUPLING FOR M9A1 LAUNCHER TUBE




IROCKET TARGET PROJECTOR NMI—STANDARD

ROCKET TARGET PROJECTOR, M1, IN FIRING POSITION

“

ey

ROCKET TARGET PROJECTOR. M1. IN TRAVELING POSITION

HIALNT AQQIFLIED "

The Rocket Target Projector, M1, is
used to launch the 3.25 inch rocket target.
The rails are mounted on a two-wheel
carriage and are lowered into traveling
position for towing. The mobility of this
launcher permits firing courses to be set
up quickly.

CHARACTERISTICS
Weight, total. .. ... 750 Ib.
Rail or tubes:
Length. .. oo 132 in.

Number and arrangement. . . . Two parallel rails
guide single rock-
et in launching

Composition. .. ..« rvneeae Steel tubing
Mounting. ... .. .- Rails mounted on two-whee
carriage with pneumatic tires

Elevation. .. . coovr e 0° to 60°
Teaverse. .« oo By moving caniage
Rate of fire. . .. ...One to two rounds per minute

(estimated). Rate of fire of
secondary importance. After
loading personnel take cover
ot maximum distance permitte
by firing cable
Firing mechanism. . Electric current supplied by dry
cells in reel and battery box.
Cable on reel permits remote
firing
Fice control equipment . Direct and indirect laying;
sighting and leveling de-
vices provided



4.5 INCH 3-TUBE A.C. ROCKET LAUNCHER, M10, MOUNTED UNDER WING OF FIGHTER PLANE

The 4.5 inch 3-Tube A.C. Rocket
Launcher, M10, is a cluster of three
plastic tubes used for firing rockets from
aircraft. One cluster is mounted under
each wing of fighter aircraft. The cluster
xnay be jetlisoned after the rockets are
launched. The fin-stabilized 4.5 inch
rockets M8, M8A1, M8A2, MSA3, 122
and T4l may be launched from this
cluster.

UNCLASSIFIED

CHARACTERISTICS
Weight, total.......................... 821b. Traverse...... .. .By changing direction of plane
Rail or tubes: Rate of fire. .. .6 rounds released in 0.6 sec. when
Length. . ........ ... ... ... ..... 120 in. set for salvo
MNumber and arrangement. . . ... .3-tube cluster  Firing mechanism . .Selective single round or ripple
Composition......................... Plastic fire electric firing mechanism
Mounting. . ... ... .Clusters mounted on special  Fjre control equipment. . . . No special equipment.
brackets installed on under- Clusters harmonized be-
side of aircraft wings fore takeoff by use of
Elevation. . . .4° adjustment possible. Clusters hat- boresight equipment

monized with aireraft machine guns

and quadrant of plane




4.5 INCH ROCKET LAUNCHER, M12, 1S AN EXPENDABLE PACKING CRATE TYPE FOR FIRING SINGLE ROUND

4.5 INCH ROCKET LAUNCHER, M12

UNCLASSIFIED

The 4.5 inch Rocket Launcher, M12, is an expendable packing
crate type of launcher that is loaded and shipped complete
with one M8 or M8A1 Rocket with a special igniter. In firing
position the launcher is slung under the tripod which accom-
panies the packed launcher crate.

CHARACTERISTICS

Weight, total. ... ... o 22 Ib,
Rails or tubes:

Length. ... 48 in,
Number and arrangement.............. ... ... " Single tube
Composition. ................... ... ... .. ... = Plastic
Mounting. ... .......... ... Tripod
Elevation............ . . . Fixed
Traverse. .. ..o By moving tripod
Rateof fire................ .. .. ... .. Discarded after firing one round
Firing mechanism . . . . Battery packed with launcher furnishes eleciric current.
en-cap exploder may be used for salvo release of

several rockets at the same time
Fire control equipment. .. ... .. .. ... Folding peep sight and front stud sight



The 4.5 inch 3-Tube A.C. Rocket
Y _.auncher, M14, is a cluster of three steel
tubes used for firing rockets from air-
craft. One cluster is mounted under each
< ing of fighter aircraft. The cluster maybe
jettisoned after the rockets are launched.

This launcher is the same as the 4.5
jrrch M10 launcher except for steel in-
stead of plastic tubes. This lauscher
311 2y be used for fin-stabilized or spin-stabi-
1izecd rockets (after slight modification).

BEG!

UNCLASSIFIED

S5

4.5 INCH 3-TUBE A.C. ROCKET LAUNCHER, M14

CHARACTERISTICS
Weight, total ... ..... ... ... . ... .. 2101lb, Traverse......... By changing direction of plane
Rails or tubes: Rate of fire... .6 rounds released in 0.6 sec. when

Length. ... ... .. .. ... ... 120 in.
Number and arrangement. . . .. .. 3-tube cluster
Composition. . .. .. ... Steel

Mounting. . Clusters mounted on special brackets
installed on underside of aircraft
wing

_4° adjustment possible. Clusters har-
monized with aircraft machine guns

Elevation . .

¥ ORA

N

-
"
: L0
H N4 ~ b

@

!‘y! !q
ey

set for salvo
Firing mechanism. .Selective single round or ripple
fire electric firing mechanism
.No special equipment.
Clusters harmonized be-
fore takeoff by use of
boresight equipment
and quadrant of plane

Fire control equipment. ..

€.l
| R |

.



4.5 INCH 3-TUBE AIRCRAFT ROCKET LAUNCHER M15—STANDARD

4.5 INCH 3-TUBE AIRCRAFT ROCKET LAUNCHER, M15, MOUNTED ON P-47 PURSUIT PLANE

4.5 INCH 3-TUBE AIRCRAFT ROCKET LAUNCHER, M15

UNCLASSIFIED

PR \

The 4.5 inch 3-tube Aircraft Rocket
Launcher, M 15, is a cluster of three mag-
nesium tubes used for firing rockets from
aircraft. One cluster is mounted under each
wing on an aircraft. The cluster may be
jettisoned after the rockets are launched.
This launcher is identical to the MI0
Aircraft Launcher except that it is con-
structed with magnesium tubing instead
of plastie tubing.

CHARACTERISTICS
Weight, total. . .............. 82 Ib. (estimated)
Rails or tubes:
Length. .. ... ... o . 120 in.
Number and arrangement. . . . Three-tube cluster
Composition. ............ ...... Magnesium

Mounting . . Clusters mounted on special brackets
installed on the underside of air-
craft wings

Elevation. . 4° adjustment possible. Clusters har-
monized with aircraft machine guns
Traverse. ... ..... By changing direction of plane
Rate of fire....6 rounds released in 0.6 sec. when
set for salvo
Firing mechanism. .. .Selective single round or
ripple fire electric firing
mechanism
Fire control equipment. .No special fire control
equipment. Clusters har-
monized before takeoff
by use of boresight equip-
ment and quadrant of
plane

1T MEATMRER 1Q44



MINES



MINES

LAND MINES—All combat types of
land mines consist of a charge of high
explosive and a device for detonating
this charge under proper conditions.

In general, land mines are of the trap
type, relying on unsuspected action of the
enemy for initiation. Most types are
simple and consist only of a container of
high explosive and a firing mechanism to
detonate the charge. Others are of com-
plicated design such as the bounding
mine, which projects a shell approx-
imately five feet above ground where it
explodes. Land mines are intended for
antitank or anti-personnel use. Anti-

tank mines are classified as high-explo-
sive, practice, or dummy types. Anti-
personnel mines are classified as high-
explosive or practice types.

METALLIC ANTITANK MINES—
An antitank mine contains a relatively
large charge of explosive and is concealed
or placed where it may be driven over
and exploded by a vehicle. The metallic
antitank mines consist of the mine body
filled with explosive (with a booster
charge inserted in the MI1A1 and M4
mines), the spider, and the fuze.

The mine bhody is a squat cylindrical

container of thin steel, filled with TNT
or other high explosive. The bottom is
plain and altached to the sides of the
mine body is a carrying handle which
may be folded back when not in use.

The top extends beyond the side and
the edge 1s bent to form a grooved flange
to which the spider is attached. The
spider hooks fit into two slots cut in the
flange. In the top is a capped filling hole,
and in the center is an opening for the
fuze cup. When shipped the spider is
nested in the bottom of the mine body
and when assembled its hub rests on the
striker head of the fuze.

MINE, ANTITANK, HIGH-EXPLOSIVE, MIAT—STANDARD

MINE, ANTITANK, HIGH-EXPLO-
SIVE, M1A1—STANDARD—The MIAI
mine is the present standard high-explo-
sive antitank mine. As originally de-
signed, it was the M1 high-explosive
antitank mine which, due to its fuze con-
struction, was found to be dangcrous
when shipped or stored.

The original design of the M1 mine
called for shipping the fuze, with the
booster as an integral part, and the mine
body in the samc box. This method
proved dangerous as blows on shipping
crates could detonate the fuze, booster
and explosive charge of the mine.

As a solution, the fuze was modificd so
that the firing mechanism was separate
from the booster and the only explosive
element remaining in the fuze was the
detonator. The booster now is assembled
in the fuze well cavity in the mine body.
The detonator fits into the hole in the
booster charge when the fuze is assembled
to the mine. The modified fuze was
designated as Tuze, Mine, Antilank,

M1A1. It has since been replaced by the
MI1A2 fuze.

The same method of packing is retained
with the fuze separated from the mine.
If the modified fuze is sct off accidentally,
the explosion of the detonator is not
sufficient to ignite the explosive charge
of the mine.

The M1A2 [uze employs a more power-
ful detonator than the MI1A1 fuze, but
is identical in all other respects. The fuze
consists of a striker assembly and a body
which contains the detonator. To insure
safety in shipping and handling, a safety
fork with a cord attached to aid in its
removal, is fitted over the collar between
the striker head and the top of the fuze
body. This safety fork is removed only
when it is desired to arm the fuze. The
firing mechanism contained within the
striker assembly is restrained from firing
by a thin aluminum collar placed imme-
diately below the striker head, and by two
shear pins, when in the armed condition.
On the outer head of the striking assembly

is a 2-inch head which protrudes approx-
}mately 3% inch beyond the body of the
uze.

The MI1A2 fuze firing pin normally is
held away from the detonator by two
steel balls. When pressure is appled to
the fuze head, it moves downward, shear-
ing the pins and aligning grooves into
which the two steel balls move. The
firing mechanism spring then is frce to
throw the firing pin forward, striking
the primer of the detonator which sets
off the explosive charge. A pressure of
approximately 500 pounds on the striker
head will function the firing mechanism,
However, when the fuze is inserted and
the spider attached, a pressure of 25(
pounds, at any point, on the spider is
sufficient to aclivate the fuze, as a result
of the lever action afforded by the spider.

The assembled mine is 8.2 inches in
diameter and 4.25 inches high.

The weights of the components are:
Mine, complete assembly (Cast TNT)....10.67 Ib
Bursting charge (Cast TNT)......... ... ¢ 5.83 1b
Tuze, Mine, Autitank, MIA2............ 1.11 b

@ Spider

Mine body

© High-explosive filler
@ Fuze body

@ Shear pins

®) Striker assembly
@ Firing pin

@ safety balls

@ Primer-detonator

@ Booster

425 MAX

MIN

R

E. ANTITANK, HIGH-EXPL

OSIVE, M1A1

g?}cr—é“ ;

L By mats .’
P T b

® Safety fork

UNCLASSIFIED
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MINE, ANTITANK, HIGH-EXPLOSIVE, N14—SUBSTITUTE STANDARD
MINE, ANTITANK, PRACTICE, MI1—STANDARD
MINE, ANTITANK, PRACTICE, NM1B1—STANDARD

MINE, ANTITANK, HIGH-EXPLO-
SIVE, M4, SUBSTITUTE STANDARD—
This substitute standard mine is similar
in appearance to the M1A1 mine. The
detonator, however, is incorporated with-
in the fuze body and no cavity is required
in the booster. The shear pins and cocked
firing pin of the M1A2 fuze arc climinated
in the M4 mine by the use of a cricket or
Belleville-type spring. This spring merely

supports the firing pin when the fuze is
not under pressure and exerts no force on
it. The spider rests on the striker washer
at the top of the fuze and any loads on the
washer are transmitted harmlessly to the
fuze body by the safety fork which is
removed when the mine is armed.

The spider of the armed mine moves
downward under pressure of a tank or
other load and the striker washer crushes

MINE, ANTITANK, PRACTICE, M1

0
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» i
N 4 oty
w [ e
K i 5;
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H4

A

M

@ Spider
Fuze, mine, antitank,

practice, M1

© Shear pins

e 8.2 MAX — i
@ Firing pin assembly
@ Safety fork

@ Detonator

@ Black powder charge

@ Smoke charge

(D Smoke, escape holes
@ Steel filfer ring

@ Mine body

MINE, ANTITANK, PRACTICE, M1B1

TOXVIN STy

@ Spider

Fuze, mine, antitank,
practice, M1
Shear pins

8.2 MAX < S

@ Firing pin assembly
@ Safety fork

@ Detonator

@ Black powder charge

@ Smoke charge

(D Mine body
@ Inert sand loading

UNCLASSIFIED )

the thin aluminum cover of the fuze. The
striker is prevented from moving laterally
by the striker guide so it moves straight
downward, centering and depressing
the firing pin guide cup. ) )

The spherical portion of the striker 18
so designed that off-center loads on the
washer do not result in binding the
striker in its guide or in deflecting the
firing pin. When the cricket spring
reaches the point of snap it drives the
firing pin into the detonator. The force of
detonation ruptures the bottom of the
fuze body. The detonator blast is directed
into the booster, ignition of which ex-
plodes the bursting charge of the mine.

The mine is shipped with the booster
assembled in the body and held in place
by fingers on the outer booster cup, in
the same manner as the M1A2 booster
is held into the M1A1 Mine.

MINE, ANTITANK, PRACTICE, M1,
STANDARD—This mine is identical in
appearance to the M1A1 and M4 mines
with the exception of five one-inch holes
equally spaced around the body. The
fuze also is the same as the M1 antitank
fuze except that a smoke-pufl charge is
used instead of a booster. The charge
produces smoke which escapes from the
mine through the holes. It consists of 60
grains of Army black powder which
ignites 100 grains of red phosphorous.

A steel filler ring is inserted in the mine
body so that the M1 will equal the weight
of the M1A1 and M4 mines. Holes are
drilled in this ring to match the holes in
the mine body.

The complete assembly weighs 10.67
pounds and is 8.2 inches in diameter, 4.25
wmches high,

Components of the complete round
weigh as follows:

’;\}ine, complete assembly . ....... ... ... 10.67 1b.
Fuze, Mine, Antitank, M1, Practice......0.75 1b.
Metal parts assembly .. ... ... ... ..., 9.92 b,

MINE, ANTITANK, PRACTICE, M1B1,
STANDARD——The five smoke holes are
cut into the top of the MBI practice
mine, instead of on the side as in the M1
mine, permitting the smoke to escape
more rcadily. Both mines use the same
fuze and the same smoke charge. How-
ever, instead of a steel filler ring inserted
when the mine is manufactured, and
shipped with it, the M1B1 mine is sand
loaded in the field to save shipping weight.

The complete round components weigh
as follows:

Mine, complete assembly. . . ...

Fuze, Mine, Antitank, Practice. Ml ----- 18% %lb;
Metal parts assembly......... .. e 4.26 Ib.
Sand loading. ....... .. .l 5.66 Ib



SVIINE, ANTITANK, NON-METALLIC, HIGH-EXPLOSIVE, Wi>—STANDARD

@ Closure plate
Booster pellet

© Fuze, chemical,
mine, A.T.,, NNM., M5

@ Pressure pin
@ Fuze adapter
@ Sleeve firing device

@ Compression ring

@ Body
@ Top jacket
® Rubber diaphragm

© Base

@ Bottom jacket

1

1

|

|

@ Bursting charge '
: i

b

MINE, ANTITANK, NON-METALLIC, HIGH-EXPLOSIVE, M5

77

eyt

I 4590 W I 50 0 2 4 0

................................

} e ———10.0 MAX.,

MINE, ANTITANK, NON-METALLIC,
B IGH-EXPLOSIVE, M5—STANDARD—
"T“his mine is manufactured without
rxaaterials which would betray its presence
to an enecmy using an electro-magnetic
1 ine detector.

The mine body consists of a china or
glass bowl (I) containing 5.4 pounds of
NI, or an alternate filling of 5.7
prounds of Tetrytol, and a china or glass
plate (L).

These components are separated by
2 cushion of rubber (I1) or similar
smaterial. There is a threaded opening in
tJre top of the mine for the fuze (C) and
ixx the bottom a bakelite plug which may
e removed for the attachment of a
device to prevent removal of the cm-
placed mine by enemy personnel. The
exngincer firing devices, m conjunction
with the U. S. Army special blasting cap
" wpe “A,” may be attached to the bottom
of these mines to prevent their removal,
FHXowever these devices are made of
yxaagnetic materials and their use defeats
tIre purpose of this non-magnetic mine.

The M5 mine may be buried without
fear of stones or dirt jamming the firing

echanism. It is waterproof and may be
jrastalled under water or in swampy
ground.

The high-explosive antitank fuze, M35,
also is constructed without metal parts,
g he fuze consists of a cylindrical plastic
pody (Q) attached to a threaded plug (N).
L addition to the safety cap (V), there
;s a safely ring around the fuze body
( a8ainst the flange of the plug) which

@ Plug

@ Fuze detonator
® Booster pellet
@ Body

® Ampule

@ Primer mixture
@ Ampule housing

@ Piston

@ Safety Cap

— 3.39 MAX,

prevents the fuze from being serewed into
functioning position in the mine.

When the mine is laid, the safety cap
(V) is removed from the fuze and the
fuze is inserted in the mine. Pressure on
top of the mine forces the fuze onto a
plastic pressure pin (D), which in turn
forces a piston (U) into a glass ampule.
This ampule contains a solution of con-
centrated sulfurie acid and an antifrecze.

Breaking the ampule releases the aeid
and permits it to react with a surround-
ing primer mixture (S), which fires and

explodes the detonator (O) and a booster
(P). An auxiliary booster of tetryl (B)
scaled in the mine body with the cast
TNT, transmits the detonation to the
mine filler.

The mine is 10 inches in diameter, 5.2
inches high, and when assembled, weighs
15 pounds. Components of this mine
weigh as follows:

Mine, assembled (Cast TNT loaded). .. ... 15.0 Ih.
Mine, assembled (Tetrytol loaded) . ..... .. 153 b,
INT bursting charge............ ... ... 5.4 1b.

Tetrylol bursting charge. ... .. ... ... .., 5.7 Ib.
Fuze, Chemical, Mine, AT, NNM,, M5.... 0.2 1b.
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MINE, ANTI-PERSONNEL, M2 A1B1—LIMITED STANDARD
MINE, ANTI-PERSONNEL, M13—STANDARD e MNESA i

personnel mines depend upon some enemy
action for initiation. As enemy personnel

- in the open will have unrestricted vision,
MINE, ANTIPERSONNEL, M2ATE! it is important that full advantage be

taken of every opportunity to conceal
mines of this type.

MINE, ANTI-PERSONNEL, M2A1B1—
LIMITED STANDARD—The action qf
this mine is similar to the M2A3 anti-
personnel mine and the same shell and
fuze are used in both mines. However

® cop the M2A1B1 has a one-piece projector
body in place of the M2A1 mine body.
Shell The body of the M2A1B1 is made

entirely of cast-iron instead of the stamped
steel base plate, steel pipe and steel tube

© Projector body body of the M2A1. This design simplifies
mass production. The assembled round
© Explosive charge measures approximately 824 inches in
height and 32§ inches across the base.
® Booster The complete round assembly compon-

ents weigh:
Mine, Anti-Personnel, M2A1BI,

® Igniting relay complete assembly. ... . oL 7.16 Ib.
Shell, loaded and fuzed.................. 2.84 Ib.

. TNT bursting charge. ................... 0.34 Ib.

@ Propelling charge Projector body. . .......... ... ... .. 3.60 Ib.
Fuze, M2, assembly. .................... 0.25 Ib.

@ Fuze, M2

MINE, ANTI-PERSONNEL, M3—
STANDARD—This is a fragmentation

D Release ring trap-type land mine, intended for use
against personnel. The complete round
@ Pressure cap consists of the mine, a hollow cast-iron

block containing TNT and mine fuze,

A ( / M3. It bas an effective radius of 10 yards
R s when exploded on the ground, an even
L greater radius when used several feet
———— 3,78 MAX— above ground and slightly less when

buried. Fragments may be thrown more
than 100 yards and suitable protection
should be provided for friendly troops
within that radius.

MINE, ANTI-PERSONNEL, M3 The fuzed mine is 8.68 inches long and
3.5 inches square. The cast-iron casing
(E) is filled with 0.9 pound of flaked TNT
(D). Cap wells (C) closed by plastic plugs
are located under holes in two opposite
sides and one end of the casing. The fuze
may be inserted in any one of these holes.
The filling hole is closed with a metal
disk (E).

T}}o Fuze, Mine, Anti-Personnel, M3,
consists of a special U. 8. Army blasting
cap, Type “A,” crimped to the combina-
tion firing device, M1. The firing device
contains a spring-loaded firing pin and a
primer. As with the M2 mine, the M3
may be fired by cord or wire connected
to the rclease pin or by pressure applied
to the prc.;ssure cap. Wire is furnished to
cotne . e
@ Combination firing device, M1 @ Explosive charge ({()Jl\l'li](:@c.tTEl]Ce ])Eéglurréggnete-()cieg“’zo tﬁlzi‘pp;,rﬁg
U. S. Army special blasting cap, type “A" ® Filling hole plug mine are the same as required by th: M;

@ Blasting cap wells @ Body mine; 20 to 40 pounds pressure on the

cap, or three to six pounds tension on the
UNCLASSIFIED

release plug.
AT RS R

.5 MAX

t 8.68MAX .

5QA
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mINE ANTI_PERCONNEl MP?A_cTANDARD
HYHIYA,; RIVIITI RNJWIVINLL, SV G\WY JIRINVANY
ANTI-PERSONNEL, M2A3—STAND-
ARD——This mine is similar to a small MINE ANTLLPERSONNEL M2A3
xmortar. It projects a shell about six feet ! !
tnto the air, blasting fragments among St

llld-lly uf l‘llL pusuuuxll :lii L}m V;L;ll;Ly
X ts effective radius is about thirty feet.
"The projectile is the 60 mm mortar shell,
IVM49A2. It weighs approximately three

PN D N R I T, PREESRS .
j:)()ulldb, (){' Whl(}l i,‘vV(’l\’(, p(‘l‘ ((HL 1s tne

The shell 1gmtmg rday is set off by a
delay element of pressed black powder
wwhich 1s ignited by the propei]ing charge.
r)nfnnf\hr\n of H’u\ shell is delaved until it

has attained an effective height which
“raries between two feet and seven feet.
“Ihe mine is fired by a pull wire or pres-

; of the nrimer ionites
sure device. Firing of the primer ignites

& 20 grain charge of black 1)0wder which
propels the shell into the air and at the
same time 1gnttes the fuze delay element.

- 8.25 MAX.—-

The fuze ConsmLs of a bunplL firing

1‘!14-\(‘]1‘1 snrnl o qni’pv ah\rl

l &
ntainin spring-act
ﬁrmg-pm It may b fired by a trip wire
<connected to the release pin, or by
poressure applied to the pressure cap. A

AC O f ¥
yoressure of from 20 to 40 pounds on the

cap, or tension of from three to six
pounds on the release pin will cause
1release of the firing pin and detonation

—~f tha minae T angthe of s aloal] )
<31 U mine. nen bbllj 01 WITe arc [Jd.l nodg ,
with the mine in order to connect it to *\X ]
the pull ring and to produce tripping ] ANA A
devices. For effective camouflage, some of S IAA.
the wire 1s lustreless olive drab; the
remainder is sand-colored. ~ =
o . X | ) Cap (&) Propelling charge
The mine is shipped with the fuze, M2,
disassembled. When assembled, the mine Shell ® Base plate
sneasures 8.25 inches in height and 4.04
inches across the base plate. @ Tuke . @ Igniter
\\y(‘lo‘th nf ” > comnonents are ag Pl —

Veights of the components are as D) Exolosi - .
follows: (D) Explosive charge @ Firing device
vine, Anti-Personnel, M2A3, complete

n“:,mm‘ I 501 @ Booster @ Pressure cap
B)
2 I . N o .
34 @ igniting relay L Reiease ring

I (115 A MR S OFFICE CHIEF g OF ORDNANCE L 1 MARCH 1944 597



TORPEDO, BANGALORE, MIAT—STANDARD

TORPEDO, BANGALORE, M1 A1 Assembly with Connecting Sleeve

e

LOT o 0nnen
GOOUGUNGT

[ éﬂmpsnu. BANGALORE. mm%

LOADING ASSEMBLY

1-—2.125MAX.—-]
=

RN ‘
RN RN
RO

2NN ol ol

e

"_-;'1:%\%_

60.1875 MAX.

@ Detonator well assembly

TNT loading

CONNECTING SLEEVE

© Amcf§l loading

NOSE SLEEVE

) [CL pu—]
TORPEDO, BANGALORE, M1A1— of TNT at both ends of the tube and the Standard Corps of Engineers special

STANDARD—The Bangalore torpedo is
a tube filled with high explosive and used
primarily for blasting an opening through
wire entanglements and for clearing mine
fields. The M1A1 Bangalore torpedo con-
sists of a steel tube, 5 feet long and 214
inches in diameter, flanged and capped at
each end.

The torpedo is loaded with four inches

UNCLASSIFIED

mid-section is filled with 80-20 amatol.
The complete charge weighs about 9
pounds. Each end of the tube contains a
threaded recess to accommodate a blasting
cap. A nose sleeve fits on the end of the
torpedo and connecting sleeves are pro-
vided for assembling torpedoes in mul-
tiple lengths. This torpedo also may be
used as an anti-personnel mine or as a
demolition charge.

blasting caps, either electric or fuzed,
may be used to detonate the torpedo.
The nose sleeve is held in place by a single
clip. It aids while moving the torpedo
through or around obstacles. The con-
necting sleeve is a short tube which has
six spring clamps. When assembling two
torpedo tubes with a sleeve, each tube is
held by three spring clamps.
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P YROTECHNICS

1y July 1919, a special board of officers
was convened to study types of in-
Cendiary signal and illuminating com-
P Gsitions used by the various armies
Liring World War 1, so that the Orduance
expartment could select the most efficient
Oraes for future use and also develop new
And improved models.

The Board attacked the many prob-
Yerms of modification and adaptation by
‘X st recognizing that there was a need for
I litary pyrotechnies to produce a bril-
Tant light for illumination and colored

1{.,}1ts and smokes for signal purposes.
irce rapid strides had been made in
C}V iation during World War I, the Board
uxrther recognized that it would be
< ually important to stress the develop-
Inrent of pyrotechnies released or fired
rom aircraft as those which are ground
P> rojected.

REQUIREMENTS— Pyrotechnics were
de~veloped for signaling between aireraft,
ground troops and from ground to air
and air to ground units. Illuminants also

were required for reconnaissance, oh-
servation, bombardment, night photog-
raphy and landing of airplanes and
parachute troops.

CLASSIFICATION —According to use,
pyrotechnics are classified as aireraft
types and ground types. These classifi-
cations arc further broken down into
illuminants which provide light for an
appreciable time (flares); an instanta-
neous flash for night photography (photo-
flashk bombs); signals which produce
lights or smokes of various colors and
arrangements for the conveyance of
messages; and marine markers (slicks).
When any of the foregoing are provided
with parachutes they are known as
“parachute types.”

PYROTECHNIC COMPOSITIONS—The
chemical compounds used in pyrotechnies
produce iluminations which range
mtensity from the “dark fire” used as an
clement of blinker signals to the brilliant
flash of photoflash bombs. Standard

compositions consist in general of per-
chlorates and nitrates to provide oxygen
for burning: aluminum or magnesium for
fuel; salts of barium, copper or strontium
for color; and agents such as asphalt and
paraffin for binding and waterproofing.

Pyrotechnics are functioned by an
igniter train. Ignition is started by a
primer mixture and intensified by a
“first-fire” composition which ignites the
illuminating compound.

IDENTIFICATION—In addition to the
ammunition lot number and data card
which accompany each pyrotechnic item,
it is identified by painting and marking,
The marking includes all information
necessary for handling, storage and use of
the item. In addition to standard mark-
ings, aircraft signals are distinguished by
the color and embossing on the identifica-
tion top (outer wad). Standard ground
signals are distinguished either by the
color and embossing on the fin or by the
color and embossing on the identification
top.

FLARE, AIRCRAFT, PARACHUTE, AN-M26—STANDARD

FLARE, AIRCRAFT, PARACHUTE,
A N-M26—STANDARD—This flare, de-
sigmed to provide illumination for night
I> oxmbardment, is a parachute-supported
t3y fre with a shaded candle which burns
with a yellowish light 3 to 3.5 minutes.
T he minimum candlepower is 800,000.
T he same flare with a secondary pyro-
teechnic composition which produces a
cauridlepower of 545,000 is used for train-
irng purposes. It has a blue band on the
o11 Eside Lo distinguish it from the 800,000
caxrdiepower model.

The MIIIA2 mechanical time fuze
permits use of the AN-M26 parachute
flare in high altitude bombardment
because the fuze may be set to function
at a predetermined number of seconds
after release.

The parachute retards the rate of fall
to 11.6 feet per sccond.

The flare should be rcleased from
horizontal racks in a plane flying at any
speed up to 300 miles per hour, It is
cylindrical in shape, with rounded nose
and finned tail and measures 50 inches

long by 8 inches body diameter. It
weighs 52.5 pounds as dropped. Two
suspension lugs are used, the rear lug
being located at center of gravity. A
shipping cover with handle attached
closes the tail end of the body and is
sealed by a strip of tape.

The Hare may be released safe or
armed. If released safe, it may function
on impact. If released armed, the fall
withdraws the arming wire from the
fuze, permitting the vane to rotate to arm
the fuze and at the same time ejecting

?
.\\\ S
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m

R """‘1

e i@@
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Q“e\" ) i I ettt s M
O S S =
@ Fuze, Flare, M.T., Mlll, MlIIAT, or MIllAZ . Arming wire ussembly © Flare assembly @ Parachute assembly
L
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FLARE, AIRCRAFT, PARACHUTE, AN-M26 (Continued)

the arming pin, thus starting the time
mechanism,

When the flare has dropped the length
of the hangwire, the latter breaks the
seal wire and pulls out the hangwire
container which drops frce. Meanwhile
the tear-wire attached to the hangwire
pulls out the tear-wire cord and this in
turn pulls out the stabilizing sleeve and

its shrouds. A short length of cord at-
tached to the shrouds removes the lock
of the cover releasing cup.

When the flare has dropped the com-
bined length of the hangwire, tear-wire,
tear-wire cord, sleeve and shrouds, its
weight breaks the tear-wire and allows
the flare to drop. It is stabilized in flight
by its fins and sleeve. The arming vane

CHARACTERISTICS

[ 1 PN
Delay Time (seconds). . ...........oooiooinnn,
Burning Time (seconds). ..................cih
Rate of Fall (F/s) .. ...,
Candlepower (thousands). .. ...................
{Huminant Weight (pounds) ... ... ............
Complete Weight (pounds). .. ..................
Length (inches) . . ......... ... ... i

Diameter {inches). . . . ...
1After fuze functionlag.

Flare, Aircraft
Parachute, AF{-MQG

Yelhzw-finted light

Flare, Aircraft,
Parachute, M9A1

White light
2.5

5to .
195 60
11.6 7
800 60
14

52.5 2.11

15.05
2.06

rotates to arm the fuze 3 or 4 seconds

after release, .

At the time set, the fuze functions to
push out the cover releasing cup. This
releases the detachable cover 1o which
the sleeve shrouds are attached, per-
mitting the sleeve and cover assembly
to separate from the flare and pull out
the parachute by the pull-out cord.

The opening parachute retards the fall

of the flare sharply breaking the para-
chute pull-out cord, allowing the sleeve
assembly to fall separately. The ignition
wires are pulled through the igniting
mixture starting the ignition train of
igniter, quickmatch, primer, first fire, and
candle, which reaches full ignition in
approximately 6 seconds. This retarding
also pulls the flare assembly out of the
case which drops free and as the candle
ignites it expels the rib retainer which
allows the rib springs to open the shade.

FLARE, AIRCRAFT, PARACHUTE, M9AI—STANDARD

FLARE, AIRCRAFT, PARACHUTE,
M9A1—STANDARD—This flare was de-
veloped to satisfy the requirement for a
small parachute flare for reconnaissance
purposes. The complete round is supplied
in cartridge form for protection from the
M2 pyrotechnic pistol.

The flare consists of an extruded alumi-
num case (alternate material: steel), re-
duced in size at the base to fit in the
detachable barrel. The expelling cup con-
tains a black powder expelling charge and
is attached to the inner wall of the base.
The fuze train is housed in a metal flanged

tube secured to the base of the flare case.
The outward end of the case is exposed to
the flame of the propelling charge which
is housed in the breech of the detachable
barrel.

The opposite end of the fuze is con-
tained in the candle case. This case is
glued in the candle case cover which is
closed at the upper end by the candle
case cap. The cap provides a means of at-
taching the parachute wire.Gas check disks
protect the silk parachute from the flame
of the expelling charge. The upper end of
the flare case is provided with aclosing cap.

The flare cartridge has an over-all
length of 15.05 inches and a diameter of
9.06 inches. When the flare is discharged,
the fuze burns for 2.5 seconds before
igniting the propelling charge which in
turn ignites the flare, expelling flare and
parachute from the case.

The flare burns with a white light of
60,000 candlepower for one minute while
dropping at an average rate of 7 feet per
second. It is projected approximately 80
feet from the plane (2.5 seconds) before
the delay train burns through it to ignite
the expelling charge.

FLARE, AIRCRAFT, PARACHUTE, M9A1

@ Closing cap
@ Spacer, flare case

Parachute assembly

15,056 MAX:

© Gas check disks
® Black powder propelling charge

@ Primer percussion, M27

@ Candle assembly

BOMB, PHOTOFLASH, M4 6—STANDARD

WITH FUZE, FLARE, MECHANICAL

BOMSB, PHOTOFLASH, M46—STAND-
ARD—This bomb was designed to provide
a light of high intensity, 500,000,000
candlepower, and short duration for high-
altitude night photography. Strict classifi-
eation would list the M46 photoflash
bomb as a “pyrotechnic,” but because of

UNCLASSIFIED

ANRN ~

TIME, M111

its explosive effect it is designated as a
“bomb.”

It is cylindrically shaped and measures
48.4 inches in length by 8.0 inches in body
diameter. Its weight as released is 51.9
pounds of which 25.0 pounds is the
photographic flash-light powder charge.

ATTIAD ALITTD & AT ARTY = v

It is issued unfuzed with fins and sus-
pension bands assembled.

_In most respects the M46 bomb is
similar to the limited standard M23A1
})omb exce.ptt;'that‘ it is adapted for a time
uze permitting its use in high-altitud
photography, which is not pogsible lv‘gt}i
the outmoded M23 and M23A1 bombs.

(Continued on next page)




BOMB, PHOTOFLASH, M46 (Continved)

[,

2.2,

197 1234 -58

o —— B Y, — -

BOMB, PHOTOFLASH, M46 ‘_‘ﬂ

48.64 MAX.

® Fuze, Flare, M.T., M111, M111AT or M111A2

Illuminant assembly © Arming wire assembly

The complete round cousists of the
1 owb, Photoflash, M46, unfuzed, adapted
Ox Nose Fuze, MI111; Fuze, Flare,
DL echanical Time, M111, M11IAl or
DI 111A2 sealed; Arming Wire assembly,
I>lece mark 82-3-234GHB.
The estimated burning time and the
<amndlepower values are as follows:
IV aximum candlepower. ... ..........800,000,000
A wrerage candlepower 500,000,000
"Xotal burning time. . ................ 0.25 second
After the sealing tape and the shipping
cover are removed, the arming wire is
thureaded through the forward suspension
Iwig, then into the inner hole of the fuze

SIGNALS, AIRCRAFT, SINGLE STAR, AN-M43, AN-M44, AN-M45-=

SIGNALS, AIRCRAFT, SINGLE STAR,
MAAIN-M43 TO AN-M45—STANDARD—
¥ Irese three single-star signals are stand-
ard items for issue and manufacture and
T aave supplanted the now limited standard
sir2 gle-star signals, AN-M34 to AN-M36.

CHARACTERISTICS
Color.. ... White light mlzminarc:’t )Weight 25.0
Delay Time* (seconds). PoUNds) ... X
Burning Time (seconds)................... 0.25 c°<“;2'fn'§3”.’.°'."’.“.‘ ......................... 51.9
Rate of Fall(F/s)....................... ... Free Length (inches)......................... 48.39
Candlepower (thousands).............. 500,000 Diameter (inches).......................... 8.0

*Determined by setting of M.T. Fuze, M111, MI11A1, or MI11A2,

be set, by loosening the thumbserew on
the M111, M111A1, or M111A2 fuze and
rotating the head until the desired number
of seconds, is indicated by the marker.

arming pin, and finally through the inner
holes of the vane stop. The delay time
between release from the rack or launch-
ing tube until the bomb functions can

STAND-

munication between aircraft or aircraft
and ground.

They are fired from the breech-loading
pyrotechnic projector, M8, or the six-
round pyrotechnice discharger, M5.

These signals are the same as the

The standard signals, AN-M43 to
AN-M435, are assembled in shotgun-type
cartridges measuring 1.537 inches in
diameter and 3.58 inches in length. The
shells are made of cartridge paper with a
brass base. The signals are used for com-

@ Top closure
Spacer disks
© Wad spacer

@ lluminant

@ Cartridge paper shell
@ Cushioning wad
@ Propelling charge

SIGNALS, AIRCRAFT, SINGLE STAR, AN-M43 TO AN-M45

e 1.537 MAX

® Percussion primer

@ Brass base

Lind

L

-
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SIGNALS, AIRCRAFT, SINGLE STAR, AN-M43, AN-M44, AN-M45 (continved)

double-star types except that cach car-
tridge produces a single star.

The propelling charge consists of 35

ains of A-3 Army Black Powder. The
urning propelling charge ignites a quick-
match at the instant of expelling the
star assembly from the cartridge. The
quickmatch in turn ignites a primer
charge of Army Black Powder which
fires the first-fire composition (rapid
identification is made possible by a 14
inch band, the color of the signal, the
printed nomenclature on the cartridge
body and the printing on the identifica-
tion top).

CHARACTERISTICS
AN-M43 AN-M44 AN-M4S

Color. ..o Red Yellow Green
Delay Time*(seconds). ... ... .......... 0 0 0
Burning Time (seconds). ... ............ ... 7-13 71-13 7-13
Rateof Fallt....... ............ ... ... Free Free Free
Candlepower (thousands).. ............... 25 15 30
Hluminant Weight (0z.) .. ................ 2.00 1.87 2.85
Complete Weight (oz.) .................. 4.30 417 5.14

*Botwaen release and full Function,
1In stilf alr.

SIGNAL, AIRCRAFT, RED STAR, PARACHUTE, MT1—STANDARD

X X X XXX XXX XX XY Y XN XX LT T
X

SIGNAL, AIRCRAFT, RED STAR, PARACHUTE, M11

e 26 D A2AX. -

@ Top identification
Parachute assembly

© Huminant
@ Barrel

@ Expelling charge
@ Primer, percussion, M27

SIGNAL, AIRCRAFT, RED STAR,
PARACHUTE, M11—STANDARD— This
item is the only remaining standard para-
chute aircraft signal for issue and manu-
facture since the M14, red star, cluster:
M15, white star, blinker; and M16, green
star, blinker, signals were classified
limited standard.

The M11 signal is authorized for firing
from a grounded plane as a distress sig-
nal to a rescuing planc or rescuing party.
It is fired from the M2 or M8 pyrotech-
nic pistol and burns for approximately
30 seconds with a red light of 20,000
candlepower.

The signal is 7.69 inches long by 1.56
inches in diameter. It weighs 9.6 ounces.

The signal is contained in a signal case

UNCLASSIFIED

AN SRR (IS OFRTOR CHIRR Q OF NMPNDNINCR

with an expelling charge. The signal case
is in turn contained in a barrel with a pro-
pelling charge. When the pistol is fired,
the 31 grains of black powder propellant
project the signal case to a height of 150
feet and at the same time ignite a fuze in
the case. After 2.5 seconds, the fuze ig-
nites the expelling charge in'the case. This
expels the signal and ignites the pyro-
technie composition.

The candle assembly is of the same gen-
eral design as that of the candle assembly
for the M9A1 parachute flare except that
the flare charge is a red color composition.
In the parachute assembly, a protector
is used to prevent the parachute from
crushing on setback due to the shock of
discharge. The closing wad is to retain

parachute and candle assembly in the
signal case after it has been projected
from the barrel. The identification top
retains the signal case in the barrel,

CHARACTERISTICS
Signal, Aircraft
Parachute, M:1 !
Color. .
................................. Red
Delay Time* (seconds).............. .. ... 2.5
Burning Time (seconds). ... .......... .. . .. 30
Rate of Fallt (ffs)................ ... . . 6.0
Candlepower (thousands). ... ..., ... .. 26
Muminant Weight (oz.) ............. 2.6
Complete Weight (0z.)..... ........ . .. ..,:9.6

*Between relea: d full
Hn still aly, se an I funetlon,




SIGNALS, AIRCRAFT, DOUBLE STAR—STANDARD
AN-M37 10 AN-M42 anp AN-M53 10 AN-M58 WITH TRACER

F—

SIGNALS, AIRCRAFT, DOUBLE STAR, AN-M37 TO AN-M42

@ Spacer disks

Cartridge paper shell
© Retaining disk

@ Wad

@ Brass base

® Propelling charge

T AL

@ Primer

3.85-I0 MAX

SIGNALS, AIRCRAFT, DOUBLE STAR,
MAAN-M37 TO AN-M42—STANDARD
——These signals are standard items for
issue and manufacture and have sup-
planted the now limited standard double
star signals, AN-M28 to AN-M33, used
~w1ith the pyrotechnic pistol, M2.

This type signal is assembled in a
<y lindrical paper shell; erimped to the
shell is a metal or plastic head containing
a primer. The cartridges are 1.537 inches
;12 diameter and 3.85 inches in length.
T he AN-M37 to AN-M42 scries is used
for signaling between aircraft or aircraft
axd ground troops. They are designed for
wase in the breech-loading pyrotechnic

i stol, M8, the six-round discharger, M5,
tTe British pistol, or the projector, M9.

Ignition of the propelling charge pro-
s ects two freely falling stars of the same
o1 different colors. These stars which are

AN-M37

Colos. ... Red-Red
> elay Time* (seconds). ................ (o]

omning Time (seconds). . .............. 7-13
R cte of Fallf (F/s). . . ........ .o, Free
C andlepower (thousands) .............. 25-25
g 1 uminant Weight (ounces)............. 3.32
< omplete Weight (ounces). . ........... 5.6

= 3 Otween ralaase and full function,
1 still ale.

UNCLASSIFIED

contained in sheet aluminum cups have a
burning time of from 7 to 13 seconds.
Color and intensity of the illuminants are
as follows:

Red............... 25,000 candlepower minimum
Green.............. 20,000 candlepower minimum
Yellow............. 12,000 candlepower minimum

Without illuminant or propelling charge
the unfilled case weighs 1.6 ounces; the
grade A4 Army black powder propellant,
0.03 ounce; the No. 4 percussion primer,
0.04 ounce; the spacer disks, 0.06 ounce;
and the closing wad, 0.06 ounce.

The cartridges are marked by !4-inch
bands, the color of the bands indicating
the colors of the stars, starting % inch
from the top of the shell and by markings
on the identification top such as “RED-
RED” to correspond with the color of the
illuminant. Regular commercial lacquer
enamels are used for marking.

CHARACTERISTICS

SIGNALS, AIRCRAFT, TRACER,
DOUBLE STAR, AN-M53 TO AN-M58—
STANDARD—This series of signals has
been adopted by both the Army and
Navy. As they are similar in size and
contour to the AN-M37 series, these
newer signals may be launched from the
same projectors.

They function in much the same man-
ner as the AN-M37 series, except that a
tracer has been added. There also is a
small powder charge inserted between
containers of the pyrotechnic ecomposi-
tions to provide sufficient separation of
the stars after the signal has been pro-
jected from the pistol. The tracer burning
time is from 3 to 4.75 seconds; that of the
stars from 3 to 4.5 scconds. Maximum
length of each signal is 3.85 inches, and
the diameter is 1.545 inches.

(Continued on next page)

AN-M38 AN-M39 AN-M40 AN-M41 AN-M42
Yellow-Yellow Green-Green Red-Yellow Red-Green Green-Yellow
0 0 0 0 0

7-13 7-13 7413 7-13 7-13

Free Free Free Free Free

12-12 20-20 25-1¢2 25-20 20-12

3.32 5.00 3.32 3.91 3.9

5.6 6.8 5.6 6.2 6.2
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SIGNALS, GROUND, PARACHUTE AND SIGNALS, GROUND, CLUSTER (Continued)

quickmatch threaded through the central
hole in each star and bhrought back along-
side the group. The ends of the quick-
match are tled together with a cord
facilitating assembly and ignition. Each
star burns approximately 5 to 7 seconds
with a2 minimum candlepower of 18,000.

Identification of these signals is made
by the embossed identification top and
the printed nomenclature on the body of
the signal.

SIGNAL, GROUND, WHITE STAR,
PARACHUTE, M17A1—STANDARD —
The M17A1 parachute signal measures
10.40 inches over-all and has a max-
imum fin diameter of 1.88 inches. When
assembled it weighs 16.71 ounces. It is
supplied with an M3 or AN-M6 blank
cartridge which is shipped in the packing
boxes containing the signals. The base

of the stahilizer tube is closed by a cork
to protect the propelling charge contained
in the body of the signal.

At the base of the signal body is a hous-
ing which contains a propelling charge;
17 grains (l.11 grams) of smokeless
powder. A circular time train groove
between the propelling charge chamber
and the expelling charge cavity is loaded
with pressed black powder. The end of
the star assembly containing the first fire
composition is seated on a wad which
cushions the assembly against the shock
of discharge. The MI19A1 green star
parachute signal and the M2IA1 amber
star parachute signal do not require a first
fire composition charge. The illuminant
star assembly is attached to the parachute
by braided wire cable. A chipboard disk
between the illuminant assembly and the
parachute prevents the flash of the expel-

ling pellet from damaging the parachute.
A second disk is fitted on top of the
parachute beneath the pressed metal cap
which retains parachute and illuminant
assembly in the signal body.

Upon firing, gas pressure generated by
the blank cartridge ruptures the retaining
disk, which seals the propellant in the
case, and ignites the propelling charge.
The signal then is discharged from the
rifle launcher and sets off the time train
which burns for approximately 5.5 sec-
onds, and then ignites the expelling
charge.

The expelling charge forces the illumi-
nant assembly out of the signal body by
pushing off the closing cover, and simul-
taneously ignites the stars. These signals
can be identified by the embossed identi-
fication top and the printed nomen-
clature upon the signal body.

M17A1 M19A1 M21A1 M51A1 M18A1 M20A1 M22A1 M352A1
TypeofSignal............... ... i Parachute Parachute Parachute Parachute Cluster Cluster Cluster  Cluster
Color. o White Green Amber Red White Green Amber Red
Delay Time (seconds) .......................... 5.5 5.5 5.5 55 5.5 55 5.5 5.5
Burning Time (seconds) . ........ ... .. ... ... 20 to 30 20 to 30 20 to 30 20 to 30 5t0 7 5t0 7 5t07 5to7
Projection Height (feet) ........................ 600
Rate of Fall (f/s) . ... ... ... i 7 7 7 7 Free Free Free Free
Minimum Candlepower (thousands)............... 20 5 4 20 18* T* Q% 35%
Mluminant Weight (ounces). .. ................... 2.55 2.50 2.12 2.00 4.00 4.00 3.50 3.75
Complete Weight {(ounces) . ..................... 16.71 16.36 15.98 16.36 17.49 17.49 16.96  17.49
Length (inches)........... ... ... .. ... 10.40 10.40 10.40 10.40 . 10,14 10.14 10.14 10.14
Fin Diameter (inches). ... ........ .. ... .. .00, 1.88 1.88 1.88 1.88 1.88 1.88 1.88 1.88
*For each of the five star assemblies.
SIGNAL, GROUND, HIGH BURST RANGING, 27 —STANDARD
SIGNAL, GROUND, HIGH BURST RANGING, M27
IR 7501700 Ou KA T RN ® rep
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Designation Color {minutes) (seconds) {F/S) (ounces) (ounces) (inches) (inches)
Signal, Ground,
High Burst Ranging, M27 Smoke 5 instantaneous t 2,20 6.8 3.82 1.63
Signal, Drift,
Night, AN-Mk, 4 Flame-sm.oke 10 3 Free 5.3 32 13.6 2.90
Night, AN-Mk, 5, Mod. 1 Flame-smoke 9 16 Free 15.8 65 19 3
Signal, Drift,
Day, AN-Mk. | Metallic slick * —_— Free 16 40 10.0 3.50

*None. Upon striking water shall break
tBursts at top of its rise.

UNCLASSIFIED

s open forming slick.

{Continved on next page)



SIGNAL, GROUND, HIGH BURST RANGING, M27 (Continved)

SIGNAL, GROUND, HIGH BURST
RANGING, M27—STAND ARD— This sig-
nal is used to simulate the high burst of
artillery shells by producing a smoke puff
at the top of its rise—approximately 550
fect. It is fired from the M1A1 projector,

The ground signal measures 3.82 inches
in length and 1.628 inches in diameter. A
propelling charge of 32 grains (0.07 ounce)
of smokeless powder is adjusted to give a
minimum height of projection of 550 feet.
The smoke charge weighs 2.20 ounces and

SIGNAL, DRIFT, DAY, AN-MK. I—sTANDARD

1 10 MAX i

SIGNAL, DRIFT, DAY, AN-MK. |—
STANDARD—This signal consists of a
streamlined paper shell containing a
metallic powder and is used as a daytime
reference point for aerial navigation when
dropped on the water. The shell breaks
open upon impact and the metallic con-
tents of the tube form a bronze slick on
the surface.

The shell is made of waterproof paper,
75 Inch thick, with a hemispherical nose,

consists of 2.0 ounces of grade A4 black
powder with 0.20 ounce of grade A
aluminum. Assembled, the M27 signal
weighs 6.8 ounces.

314 inches in diameter. The 10-inch body
tapers to a blunt point. The cone of the
tail has four integral paper fins to give
stability in flight.

CHARACTERISTICS
Color.. ... Bronze slick
Complete weight.................. 2.5 Ib.
Length .......................... 10.0 ins,
Body diameter. ................... 3.50 ins,

SIGNALS, DRIFT, NIGHT, AN-MK. 4 Anb AN-MK. 5, moD. 1—STANDARD

Night drift signals which are standard
equipment for all Army and Navy
aircraft serve a manifold purpose. They
can be used for obtaining the drift of the
plane from which they are dropped; for
marking any object or area to which the
aircraft crew desires to call to the atten-
tion of surface vessels; for determining the
wind direction before landing; and, in
emergencies, to illuminate the surface of
the water for night landings.

The signal is thrown over the side of
the aircraft, preferably in a horizontal
position with the nose end forward, and
upon impact with the water produces a
bright flame from 12 to 15 inches high
and a white smoke cloud. In clear weather,
the flame can be seen at night a distance
of 6 or 7 miles. Under some conditions,
the signal cannot be seen in daylight
because the smoke is white. Signals may
not function properly if while in storage
they are exposed to the direct rays of the
sun, excessive heat, spray, or moisture.

SIGNAL, DRIFT, NIGHT, AN-MK. 4—
STANDARD—This signal is 13 inches
long, 3 inches in diameter, and weighs 2
pounds. The wooden body is tapered at
the fin end to one inch in diameter to
which a sheet metal tail assembly is
attached. The bronze nose, containing a
water impact fuze, is die-cast, and has an
ogival shape. A lug attached to the nose
prevents the signal from striking bottom
in shallow water.

The pyrotechnic mixture is formed into
a pellet 4 inches long and 1.25 inches in
diameter with an 0.22 inch hole down the
center containing the time fuze. This pellet
is contained in either a lead or zinc tube

UNCLASSIFIED

SIGNAL, DRIFT, NIGHT, AN-MK. 4

A
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13. MAX,

@ Firing pin
Nose

© Fuze

@ Pytotechnic tube

®

@ Starting mixture
® Quickmatch

SIGNAL, DRIFT, NIGHT, AN-MK. 5, MOD. 1

@ Stabilizer assembly

@ End cap

@ Firing pin

@ Starting mixture

Nose

19. MAX, -

@ Stabilizer assembly

@ Pyrotechnic tube

© End cap

© Fuze

to protect it from any moisture that might
be absorbed through the wooden body.

When the signal is thrown into the
water, the impact breaks a paraffined-
paper sealing disk and drives a firing pin
back against the primer. Flame from the
primer ignites the time fuze which runs
the length of the hole in the center of the
pyrotechnic pellet. This fuze has a burn-

)

ing time of from 8 to 12 seconds, which
gives the signal time to return to the
surface and right itself. Directly behind
the pellet is a small chamber containing
a prece of quickmatch and a powder
charge. The time fuze ignites the quick-
match, which, in turn, ignites the powder
(starting mixture) and the heat generated
is sufficient to ignite the pyrotechnic



sIGNALS, DRIFT, NIGHT, AN-MK. 4 AND AN-MK. 5, MOD. 1 (Continved)

pellet. The gases evolved break open the
pyrotechnic tube and force out a cap
which seals the end of a discharge tube
in the tail. The pyrotechnic composition
then bursts into flame and burns for
about 3 minutes, This signal 1s not
recommended for release from an altitude
lower than 500 feet.

SIGNAL, DRIFT, NIGHT, AN-MK. 5,
MOD. 1—~STANDARD—The Mk. 5, Mod.
1 night drift signal functions in the same

manner as the Mk, 4, but there are
several differences in construction and
appearance. The Mk. 5, Mod. 1 has a
flat die-cast nose, weighs 4 pounds, and
is six inches longer than the Mk. 4. It
also contains three pyrotechnic pellets,
placed end to end in the pyrotechnic
tube. The fuze has a burning time of 9
scconds, and the pellet when ignited
burns for from 15 to 17 minutes. This
signal is reccommended for use at altitudes
lower than 500 feet.

FLARES, TRIP, M48 AND M49—STANDARD

FLARES, TRIP, M48 AND M49—
STANDARD—These trip ground flares
were developed to reveal movements of
hostile troops at night. The requirements
were that they light automatically on
being tripped by wire and that they
Hluminate hostile troops in night oper-
ations al a minimum distance of 300
yards.

The M48 trip flare consists of an illu-

minating projectile in a modified M2 anti-
personnel mine projector. The projector
1s buried three inches in the ground with
only the trip wire projecting above the
surface. The trip firing mechanism is the
same as that used with M2 anti-personnel
mines; M2 or M3 anti-personnel mine
fuze. The propelling charge consists of
75 grains of A4 black powder.

The 75 grain propelling charge projects

FLARE, TRIP, M48

bt i

@ Parachute assembly
Wad

© lliuminant assembly
@ Delay element

@ Propelling charge
@ Cap

@ Igniter

FLARE, TRIP, M49

1

@ Fuze lever
Trigger spring
@ Trigger

@ Striker

@ Striker spring
® Primer detonator
© llluminant

@ Attaching bracket

UNCLASSIFIED
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CHARACTERISTICS
N-MK.4 AN-MK.5
A Mod. 1 !
Color.......o.vu. Flame-smoke  Yellow
flame-smoke
Delay time
e(sc‘eZOnc.is) ....... 8to 12 9
B"E"m'?ﬂn'é'?)e ...... 310 3.5 1510 17
Complete weight
(pounds). .. .... 2 4
Length (inches) .. .13 19
Body diameter
(inches). . ...... 3 3

the illuminant shell to an altitude of
approximately 250 to 400 feet. The
propelling charge also activates a three-
second delay fuze which at the end of the
delay time ejects the illuminant assembly,
similar to that of the Shell, illuminant,
60 mm, M83. The illuminant burns for
about 20 seconds while drifting earth-
ward attached to a parachute. The flare
burns with approximately 110,000 candle-
power. The effective illumination is
designed to cover a radius of 300 yards.

Four lengths of trip wire, each 26 feet
long, are shipped with each M48 trip
flare. Wires are coated with lusterless
olive drab paint unless otherwise ordered.

The M49 trip flare is similar in con-
struction and appearance to a smoke
hand grenade with a small bracket so
that it may be nailed to a tree or stake.
The most effective position is 15 to 18
inches above ground. The end of the
grenade fuze lever is held down by a
spring-loaded rotating trigger to which
the trip wire is attached. Upon activa-
tion, the fire burns in place with approx-
imately 40,000 candlepower for about 1
minute. There is no time delay. The flare
operates as soon as the trip wire is dis-
turbed. The flare also may be used as a
position light or thrown as an illuminat-
ing grenade. Forty feet of trip wire is
shipped with each M49 trip flare.

The M49 flare remains on the ground
and intensely illuminates g relatively
small arca, while the M48 flare projects
the illuminant to an altitude of several
hundred feet, resulting in less intense
11!gm1nat10n of a greater area and visi-
bility of the light from a greater distance,
The two so supplement one another that
either or both may be used according to
local conditions and needs.

CHARACTERISTICS

Flare,
ol Jvrlp, M4s
olor............. .. hite Ii

Delay time (seconds) . 3 it light
Buzning th)e

seconds)........ . . 2
Rate of fall (f/s) . . . .. 10 8
Cu(nslepower

thousands}. ... ... 1
Altitude (feet). . ... .. 4:)8 40

Flare,
Trip, M49
White light

Instantaneous

——

—




FLARE, TOW TARGET, M50 —STANDARD

2.5 MAX
v
4

FLARE, TOW TARGET, M50

LOT

FLARE TOW TARGET M5

rararara
cJdiJoJey
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rara rarn
LJLd tJLd

22.85 MAX.

@ Closing cover

@ Tow ring

© Tow cable @ Sealing strip

@ Friction

pull wire

@ lgniter

assembly

@ lluminant

assembly

FLARE, TOW TARGET, M50—-STAND-
MARD—Flare, tow target, M50, provides
. target for both night and day practice
firing of antiaireraft guns. Theflareistowed
Toy a plane at the end of a steel cable.
WVhen one flare burns out, another may be
released from the plane to take its place.
“Ihe flare is not so bright that it will
o bscure the navigation lights of the plane,
or that it will require the use of filters in
fire control instruments.

The flare candle is contained in a
cylindrical case of laminated paper with
sheet metal caps on both ends. The closing
cap on the head end is sealed with a strip
of adhesive tape. Under this cap, the
case is closed by & wooden plug fastened
in place with four wire nails. A flexible
steel suspension cable passes through
the center of the plug and is attached to
£he base block of the flare. The slack of
the suspension cable is coiled in the
cavity between the base block and the
closing plug. Two ball fittings arc clamped
to the cable just inside the closing plug
and serve for the attachment of the
ignition wire. They also prevent the
coiled suspension cable being pulled

UNCLASSIFIED

through the plug, thus pulling the igni-
tion wire. When the flare functions, the
holding nails shear and the plug is pulled
from the case. The ignition wire passes
through a cup of primer mixture in the
base block. Two strands of quickmatch
connect the ignition cup with the primer
and first-fire composition on the outer
end of the flare by passing through a
paper tube in the axis of the flare candle.

The flare burns with a yellowish light of
60,000 candle-power for approximately 6
minutes. The assembled flare is 22.85
inches in length by 2.5 inches in diameter
and weighs 7.13 pounds. It may be used
effectively on a 6,000-foot towline at any
combination of altitude or slant range up
to 20,000 yards. The flare should not be
released from a plane flying in excess of
120 miles per hour nor should it be re-
leased while the towing plane and the
cable are completing a turn. Once the flare
has become properly engaged on the
exchange release trigger, the speed of the
towing plane may be increased to any
practical speed desired.

To prepare the flare for launching, the
sealing tape and closing cap are removed.

The ring at the end of the suspension
cable is tied to the lead rope. When the
flare is launched, it travels down the tow-
line until the ring of the lead rope strikes
the exchange release trigger. The sudden
stop jerks the suspension cable taut,
pulling out the closing plug and pulling
the ignition wire through the primer. The
primer ignites the quickmatch which
flashes through the central tube, blowing
off the base cap and igniting the flare.

In opening Flare, tow target, M50,
and attaching it to the lead rope, care
will be exercised not to pull on the sus-
pension cable so as to loosen or pull out
the closing plug. If a flare should be found
with a loose plug, the flare will not be
used. In such a case, the suspension
cable should not be pulled; the closing cap
will be replaced and resealed and the flare
marked and set aside for disposal.

The flare is painted blue gray and is
marked on the side with type and model,
lot number, date loaded, and manu-
facturer’s initials.

Flare, tow target, M50, is packed one
per fiber container, 16 such containers per
wooden box.
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SUBCAI.IBER AMMUNITION FOR FIELD ARTILLERY, SEACOAST GUNS, AND MORTARS

Qubcaliber ammunition is fixed am-

munition, with special projectiles,
used in a subcaliber tube for training in
elevating, traversing, sighting the piece
to which the tube is attached and in the
use of firing tables.

Caliber of
Subcaliber

_____ Cubeglibarad

P
Cunuvu, SUsiaiv Ui

3 inch (15 pdr.), M1902 and M1903.. . . .Cal. .30 rifle

2.95 Inch, V. M.* ‘ 3

75 mm How., M1*, M2** and M3**

75 mm, M1897,* M1897A1,* M1916,
M1917

105 mm How., M2A1,t M3t and M4t
155 mm How.*, M1917, M1918, M1
155 mm gun*, M1917, M1918, M1 A1
8 inch How., M1*

37 mm**t

The object of subcaliber firing is to
train personnel and to check the orienta-
tion and adjustment of fire control and
sighting equipment.

The advantages of subcaliber ammuni-
tion are it is economical and may be

TABLE A

B__>2__
r

asl_ &
rojecne

Cartridge, sub-
cal,, cal. .30,

M1925 8 inch, M1888

12 inch, M1805A 9%

Practice shell, 910*, M
M63, Mod. 1,

and M99 M1919M111*

*Exterior mount,
**Uses 37 mm subcaliber mount M1¢,
1Uses 37 mm subcaliber mount M13.

Cunnun, Subcalibered
6 inch, M1897, M1897TM

M1908M1, M1908M11
6 inch, M1900, M1903

10 inch, M1888, M1895, M1900

12 inch, M1888, M1895, M1900

14 inch, M1907, M1907M1, M1909 |

12 inch mortar, M1890, M1890M1,
M1908, M1912... .................. 2.95 inch gun

AA1°O§AA‘1

ViEOT

14 inch, M1910*, M1910M1*
14 inch, M1920, M1920M11*
16 inch, M1919, M1919M11 and

used in the vicinity of populated areas.

The tabulation in Table A lists the use
of subcaliber projectiles in subecaliber
guns:

Caliber of
Subcaliber -~
Gun Projectile
1, M1908,

1.457 inch

Shell, Practice,
gun M94

Fixed shot

LA 4 Ag* 3
Shell, H.E.,M48
(inert loaded)

75 mm gun

16 inch Howitzer, M1920*

(Note: Where not otherwise stated, the subcaliber guns are in-bore movnted,)

CARTRIDGE, BALL, CAL. .22, LONG RIFLE

This cartridge, standard in the cal. .22
U. S. rifles and the machine gun trainers,
M3 and M4, also is used in the subcaliber
tube of the 75 mm gun, M1897.

These cartridges are regular commercial
products and measure 0.984 inch overall.
The complete round weighs approxi-
mately 53 grains and consists of a car-
tridge case, priming composition, pro-
pelling charge and bullet.

The cartridge case is of the rim-fire
type, i.e., the priming composition is

CARTRIDGE, SUBCALIBER,

The M1925 subcaliber round consists
of a cartridge case, primer, propelling
charge and bullet. The primer is assem-
bled in a monel metal primer cup so that
it may function on the light blow of a
xifle firing pin as well as the heavy blow
of the gun’s firing pin.

The propelling charge consists of ap-
proximately 35 grains of pyro D.G.
powder. The bullet of the M 1925 is boat-
tailed and pointed, and consists of a
gliding metal jacket surrounding a hard-
ened lead filler. The bullet weighs 174
grains and the complete cartridge weighs
385.5 grains.

The ammunition is loaded in a cal. .30
barrel which is mounted axially in a 3
inch bronze subealiber cartridge case
which resembles, in weight and exterior

spun into a circular recess inside the rim
instead of being seated in the head as a
separate component. A blow from the
firing pin at any position on the rim will
ignite the powder charge. The charge
weighs 1.7 grains.

The lead bullet weighs 40 grains. The
maximum range is approximately 1,500
yards at 30° elevation. The average
muzzle velocity is 1,100 feet per second
and chamber pressure averages 16,000

p.s.i.

CAL. .30, M1925

This cartridge is fired from a sub-
caliber tube inserted in the bore of the 3
inch seacoast (15 pounder) guns, M1902
and M1903.

There are two types of cal. .30 subcaliber
cartridges: the cartridge, subcaliber, cal,
.30, M1925, and the cartridge, subcaliber,
cal. .30, old stock. Both types are limited
standard and the old stock on hand is
given priority of issue. The cartridge is
rimmed and must be used in “Krag”-type
chambers.

——— 3.34 MAX.

dimensions, the ammunition regularly
used with the gun. To the base of the
subcaliber cartridge case are fitted two
flat steel extractor springs, secured by
one screw each, which serve to eject the
subcaliber ammunition.

The 3 inch subcaliber cartridge case
(with the rifle barrel inserted) is set and

pushed home in the gun. The subcaliber
ammunition, cal. .30, then is inserted in
the chamber of the subcaliber barrel until
its rim comes in contact with the ex-
tractor springs. Finally the breech of the
gun is closed, the face of the breechblock
meeting the subcaliber round, and shov-
ing it into its seat.

wHGLARRIEIED -
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SHELL, PRACTICE, M92

Subcaliber equipment for larger guns
includes the 37 mm guns, M1916, M12,
M13, and M14, These are used as sub-
caliber equipment for 75 mm and 155
mm guns and howitzers and 105 mm
howitzers.

The fixed complete round standard for
issue and manufacture with this gun is
Shell, Practice, M92. Shell, Practice,
M63, Model 1, is substitute standard for
issue.

When loaded and fuzed the M92 shell
weighs 1.21 pounds and is propelled by
.07 pound of FNH powder which is
ignited by the 20 grain, M23A2, per-
cussion primer. The M63 Model 1 prac-

WITH FUZE, P.D., M74, AND SHELL, PRACTICE, M63,
MOD. 1, WITH FUZE, BASE, PRACTICE, M58

11(/ \w/\// \(/ h\
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ke 7.21 MAX

tice shell when loaded and fuzed weighs
1.63 pounds and is propelled by .056
pound of FNH powder which is ignited

SHELL, PRACTICE, 37 MM, M94

This fixed complete round, standard
for issue and manufacture for the 1.457
inch subealiber gun, is used with seacoast
guns of 6 inch caliber or higher. The shell
weighs 1.057 pounds, including the base
plug.

The round requires the Mk. IITA2
cartridge case which is 5.69 inches in
length. The overall length of the round is
0.26 inches. The shell is propelled by
1,110 grains of FNII powder, fired by the
MZ25A1, 20 grain, igniting primer.

SHOT, FIXED, SOLID, SUBCALIBER ror THE 2.95 iNcH suscaLiser Gun

7 7

This fixed complete round, standard
for issue and manufacture for the 2.95
inch subcaliber gun, consists of the fixed
shot weighing 18 pounds and the car-
tridge case containing the 100 grain ignit-
ing primer, M24A2. The complete round
weighs 20 pounds of which from 0.27
to 0.38 pound constitutes the propelling
charge.

The rounds are fixed, in that separate
complete rounds are nceded for each of
the three zones, as each round is loaded
for a certain zone and then the shot is
crimped into the cartridge case.

The over-all length of the complete
round is 16.57 inches when the shot is
made from steel. When made from cast

SHELL, HIGH-EXPLOSIVE,

This standard fixed complete round,
for issue and manufacture for the 75 mm
subcaliber gun, 1s now the inert-loaded
shell, high-explosive, 75 mm M48. It has
syperseded the sand-loaded, Mk. I, high-
explosive shell.

The complete round weighs 19.04
pounds. The shell weighs 14.70 pounds,
inert loaded. Components of the com-
plete round of the M48 shell consist of
the projectile with dummy fuze, the Mi8
cartridge case containing the normal
charge of 1.35 pounds of FNII powder

by an M23A2 percussion primer.
The standard cartridge case used is the
Mk. 1A2, which is 3.64 inches in length.
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iron the complete round measures 17.39
inches in length,

Three different zones are provided to
simulate the three zones of fire of the 12
inch mortars in subcaliber practice. This
is accomplished by varying the powder

charge to give different muzzle velocities
as follows:

Zone 1....550 {/s—4.5 oz., FNH powder
Zone 2....625 f/s—5.0 oz., FNH powder
Zone 3....700 {/s—6.0 oz., FNH powder

75 MM, SUBCALIBER, M43
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The normal charge gives a muzzle

velocity of 1,470 f/s and a pressure of

ignited by the M22A3 percussion grlﬁz:éD 26,000 p.s.i.

UNCLAS
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The M18 cartridge case is 13.82 inches
in length. The shell is 15 inches and the
complete round 26.6 inches in length.




BLANK AMMUNITION

lank ammunition is used to fire salutes,

morning and evening guns, during
mancuvers and wherever it 1s desired to
simulate actual gunfire.

Blank ammunition is issued to the
using forces and services in complete
rounds.

Rounds for issue and manufacture have
been standardized for small arms and the
following guns: 37 mm, 75 mm, 3 inch,
90 mm, and 105 mm.

With the exception of blank rounds for
37 mm Field Guns M1916 which are of
adapter type construction, a complete
round of blank ammunition consists of:
a drawn cartridge case into which is fitted
a primer and a molded black powder
<harge or a loose charge contained in a
cloth bag.

To prevent powder from leaking out

and to hold the charge in place, a chip-.

board closing cup is sealed in the mouth of
the cartridge case.

Cartridge cases for blank ammunition
usually are made by trimming service
cases to the proper length. Obturation is
improved by reducing the thickness of
the metal at the mount after trimming.

The M1B1A2 percussion primer is used
for all rounds except in the M1 adapter
for the 37 mm field gun, M19186, and the
M2 adapter for the 37 mm tank and anti-
tank guns, M3, M5, and M6. The M23A1
yrercussion primer, 20 grain, is used in
37 mm tank and antitank guns, M3, M5,
and M6. The closing cup or wad, used in
all rounds except the M1 and M2 adap-
ters, is made from heavy chipboard sized
to fit the case snugly when seated against
the powder charge. A felt pad is assembled
under the closing cup. Identification of
the rounds is made by stamping pertinent
1nformation on the base of the case and
by ink markings on the side.

ADAPTER, M1,
FOR 37 MM GUN, M1916

=
R A

LR NACAN

[P - 5.00 MAX.
o

@ Case, cartridge, Mk. |A2, modified
Liner
@ Bushing

The 10 gage blank-loaded commercial
shotgun shell, requiring the adapter, M1,

is used for the 37 mm field gun, M1916.

7L he adapter serves to reduce the bore of
£he gun to the 0.775 inch diameter of the

1 O gage shell.

UNCLASSIFIED

A bushing, machined from WDX1112
steel (alternate material for aluminum
bar stock), 3.0 inches in length by 1.48
inches in diameter, is threaded to fit a
liner tube into which the shotgun shell
is inserted. The assembled bushing and
liner seat snugly into the cartridge case,
37 mm, Mk. TA2, modified. No percussion
primer is required as the shotgun shell’s
primer serves this purpose. The assembled
adapter is 6 inches in length and weighs
0.87 pound.

ADAPTER, M2,
FOR 37 MM GUNS, M3, M5, AND Mé

@ Case, cartridge, M16, modified
Liner
@ Bushing

The adapter, M2, is basically of the
same construction as the adapter, MI.
The M2 uses the 10 gage blank-loaded
commercial shotgun shell for the tank
and antitank guns, M3, M5, and M6.

The bushing is 1.85 inches shorter than
that of the M1 adapter but the liner is 4.9
inches longer. Assembled, the M2 adapter
is 9 inches in length and weighs 2 pounds.

SINGLE PELLET CHARGE,
FOR 75 MM FIELD GUNS, M1897,
M1916, M1917; AND FOR 3 INCH
FIELD GUNS, M1902, M1904, M1905

s - 7.25 MAX.
FIGURE 1

@ Primer, percussion, 100-gr. M1B1 A2
Case, cartridge, M9A1

© Single pellet charge

@ Protecting tube

@ Wad

® Closing cup

DOUBLE PELLET CHARGE, FOR
75 MM FIELD GUNS, M1897, M1916,
M1917, AND 75 MM HOWITZER,
M1A1; AND FOR 3 INCH FIELD
GUNS, M1902, M1904, M1905

|..___-— 7.25 MAX,

FIGURE 2
@ Primer, percussion, 100-gr. M1B1 A2
Double pellet charge

@ Case, cartridge, MYA1

@ Wad

@ Closing cup

Figure 1 shows the assembled single
pellet round of the blank ammunition
used in the 75 mm field guns, M1897,
M1916, M 1917, and the 3 inch ficld guns,
M1902, M1904, and M1905. Figure 2
shows the double pellet complete round
for use in those guns and the 75 mm
howitzer, M1A1.

The single pellet complete round con-
sists of the M9A1 brass cartridge case or
the M9AI1B1 steel cartridge case; the
MI1B1Al percussion primer; the single
pellet black powder charge; the hard hair
felt wad; the pulpboard closing cup; and
the chipboard protecting tube.

The primer punctures the wrapper
around the 0.43 pound single pellet
charge against which the one inch pro-
tecting tube rests. The tube is positioned
against the hard hair felt wad when the
closing cup is cemented in the case.

The round is 7.25 inches long and
weighs 2.68 pounds assembled.

The double pellet complete round is
identical except that two single pellets
are used and no protecting tube is re-
quired to hold the double pellet charge
against the closing cup. Total weight of
the double pellet black powder charge is
0.87 pound.

The round is 7.25 inches long and
weighs 3.11 pounds assembled.



BLANK AMMUNITION (Continved)

FOR 3 INCH (15 PDR.) GUNS, M1898,
M1902, AND 3 INCH A.A. GUNS,
M1918, M1, M3

S — |

6.625MAX,

@ Primer, percussion, 100-gr., M1B1 A1
or M1B1A2

Case, cartridge, M13
@ Class A" black powder charge

@ Wad
@ Closing cup

This is the standard complete round of
blank ammunition for the 3 inch (15
pounder) guns, M1898, M 1902, M5, M6,
and M7, and for the 3 inch antiaircraft
guns, M1918 and M3.

The round consists of the M13 brass or
the MI13B1 steel cartridge case, 6.625
inches long, which contains 1 pound of
class “A” (commercial blasting) black
powder in a cotton sheeting bag wrapped
around the 100-grain percussion primer,
MIB1IAL.

When the alternative charge of grade
A-1 Army black powder is used, the felt
wad is omitted hecause this powder gives
sufficient report with normal confinement.
Omission of the wad reduces the weight
of the round by 0.02 pound.

Weights of the complete round with
regular and alternative charges are 4.21
pounds and 4.19 pounds, respectively.

FOR 3 INCH (15 PDR) GUN, M1903,
AND 3 INCH A.A. GUNS, M1917
SERIES, M1925M1, M2, M4

This is the standard complete round of
blank ammunition for the 8 inch (15
po;{nglcr) f;tgun, M1903, and the 3 inch
antlaircratt  guns, M1917, MI1917A2,
MI1917M1, MI917M1A2, M1017M2LIIL,
M1925M1, M2 and M4,

The round consists of the M12 brass or
the MI12B1 steel cartridge case, six

HNQL AQQImyr

inches long; the 100-grain percussion
primer, MIBIAl or M1B1A2; and 1
pound of class “A” black powder in a
cotton sheeting bag wrapped around the
primer. The felt wad is not used with the
alternative charge of 1 pound of grade
A-1 Army black powder.

Weights of the complete round with
regular and alternative charges are 4.47
pounds and 4.45 pounds, respectively.

6.MAX,

@ Primer, percussion 100-gr., M1B1A1
or M1B1A2

Case, cartridge, M12
© Class " A" black powder charge
@ Wad

@ Closing cup

FOR 90 MM GUN, M1
% Qs
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7.25 MAX. : T

@ Primer, percussion, 100-gr., M1B1AQ
Case, cartridge, M27
© Class " A" black powder charge

@ Wad

This is the standard complete round of
blank ammunition for the 90 mm gun,
M. The round consists of the M27 brass

or the M27B1 steel cartridge case, 7.25
inches long, containing the 100-grain
percussion primer, MIB1A2, arournd
which is wrapped a cotton sheeting pow-

der bag containing 1.5 pounds of class
“A” black powder.

FOR 105 MM HOWITZER, M2

6. MAX:

@ Primer, percussion, 100.gr., M1B1A2
Case, cartridge, M15
© Class "* A" black powder charge

@ Wad

@ Closing cup

This standard round of blank ammuni-
tion for the 105 mm howitzers, M2, M3,
and M4, is a two pound charge. The blank
cartridge consists of the M 15 brass of the
M15B1 steel cartridge case, a charge of
black powder in a cotton bag, a percussion
primer and a closing cup asscmbly.

The round is six inches long and weighs
6.23 pounds with the two pound black
powder charge and 5.69 pounds with the
alternate charge of 1.5 pounds of grade
A-1 Army black powder.

The M15 cartridge case 1s made either
by cutting down the M14 case or by
original manufacture. The charge is in a
12 inch bag wrapped around the primer
and held in place by the closing cup
assembly. Next to the charge is a wad of
hair felt 3¢ inch thick cemented to the
pulpboard closing cup.

The wad and closing cup then are
cemented firmly in place near the mouth
of the cartridge case. When the alternate
charge is used, the felt wad is omitted
and the closing cup is brought into direct
contact with the charge assembly. The
alternate charge provides sufficient report
with normal confinement.



SMOKE PUFF AMMUNITION

CHARGE, WHITE SMOKE PUFF—
ST ANDARD—This item is standard for
Wise to simulate artillery and grenade
fixe and for policing target ranges.

The charge is made of commercial
Strawboard and chipboard, and when as-
sembled is slightly less than two inches
s.quare. The body is of chipboard tubing,
<apped top and bottom by closing cups of
sheet strawboard. The bottom closing
<up has a die-cut center hole %% inch in
Aiameter, covered by a drumhead of
X raft wrapping to retain the charge of
two ounces of Army black powder, Grade
A 4. The top and bottom are glued to
the body and the assembled unit is dipped
in melted paraffin wax.

UNCLASSIFIED
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@ Charge, 2 ounces, Army
black powder, grade A-4

Top
© Body
@ Bottom

@ Drumhead




DEMOLITION EXPLOSIVES

Standard Engineer Corps demolition
matériel for issue includes the follow-
ing items: Blocks, Explosive, TNT; com-
mercial size containers of Explosive,
Ammonium Nitrate; Blocks, Demolition
Chain, M1; Block, Demolition, M2; Cap,
Blasting, Electric; Cap, Blasting, Non-
Electric; and Fuze, Time or Safety.

The Engineer Corps has set the fol-
lowing requisites for military demolition
explosives:

1. Not too sensitive to shock or friction

2. High velocity of detonation

3. High power per unit of weight

4, High density (high weight per unit

of volume)

. Stable

. Not too difficult to detonate

. Unaffected by changes of temper-

ature or by moisture

8. Convenient form for packing and
loading

9. Obtainable in large quantities com-
mercially

Triton or TNT (trinitrotoluene) pos-
sesses more of these characteristics than
any other explosive.

HALF-POUND BLOCK, TNT—STAND-
ARD—As issued, the TNT block has a
density of 1.46, is rectangular in shape and
1.75 inches by 3.25 inches high. Each
block is packed in a cardboard container
closed at each end by lacquered tin. At
one end is a cylindrical hole 2.125 inches
deep in which the cap may be placed. The
explosive is detonated by special issue
tetryl caps and detonating cords.

In the event of a shortage of TNT,

_ammonium nitrate, sensitized by the
addition of TNT, has been designated as
substitute standard. It has similar prop-
erties to TNT except that it is highly
hydroscopic and must be sealed in an
airtight container.

Ammonium nitrate is packed in a
cylindrical metal container 8.25 inches
in diameter and 18.0 inches long. The
weight is 40 pounds.

Two tubes are attached to the con-
tainer, parallel to the longitudinal axis,
one to receive the detonating cord and
the other the special tetryl detonating
cap which may be of non-electric or
electric type.

Ammonium nitrate is cspecially suited
for blowing road craters by the muttiple
charge method.

-1 O n

BLOCKS, DEMOLITION, CHAIN, M1—
STANDARD—The assembly consists of
eight 2 x 2 x 11 inch blocks of cast tetrytol
assembled on a detonating cord (prima-
cord) which passes through the longitud-
inal axis of the blocks. Each block, which
is inclosed in a paper-backed, asphalt-
impregnated crinklecraft paper wrapping,

UNCLASSIFIFD

consists of 214 pounds of Tetrytol, a
mixture of 759, tetryl and 25% TNT,
with a cylindrical pellet of tetryl at each
end. The blocks are placed with 8 inches
of detonating cord between units and
two feet of free detonating cord at each
end of the chain.

The Blocks, Demolition, Chain, M1,
may be used in various ways. They may
be laid in a line, wrapped about an
object, or detonated as packed in a light-
weight haversack. It is necessary to set
off the detonating cord by means of a
blasting cap in order to fire the chain of
blocks. These blocks are not affected by
moisture and can stand submergence in
water for 24 hours without appreciably
altering their characteristics.

BLOCK, DEMOLITION, M2—STAND-
ARD —The Block, Demolition, M2,is a tet-
rytol charge weighing approximately 214
pounds and measuring 2 x 2 x 11 inches.
At each end of the block is a cap-well
containing a threaded bushing that will
receive either an electric or non-electric
blasting cap. The wells are lined with a
thin waterproof paper tube, surrounded
by 2 tetryl pellets.

The block is wrapped in a paper-

backed, asphalt impregnated, olive-drab

crinklecraft paper. The wrapping is water-
proof, mildew proof, and highly durable.
At each end of the cartridge, a circular
section of the wrapper is weakened to
permit easy priming of the block. Eight
blocks are packed in an inexpensive
haversack.

HALF-POUND BLOCK, TNT

IN CARDBOARD CONTAINER
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INECENDIARY DEMOLITION
DESTRUCTORS AN-MI1, AN-M2, AN-M3—STANDARD

\“\\\\\\ 1
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DESTRUCTOR, AN-M1

NITROCELLULOSE

vIGNIT!ON WIRE
PLASTIC TUBE

GILDING METAL CASE

DESTRUCTOR, AN-M2

DETONATOR

/ ELECTRIC‘ M1

CONTACT PINS |

DESTRUCTOR, AN-M3

L LL{
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@ Socket assembly
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tﬁ o

C IS AMAX.

Tube

@ Tetryl pellet

@ Cushioning disks

b
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he Destructors, AN-M1, AN-M2, and

AN-Ma3, arc electrically fired explosive
charges used for the destruction of radio
equipment and other confidential matériel
to obviate the danger of this equipment
being captured by the enemy. Fittings
and adapters hold the destructors in
place in the matériel and provide elec-
trical circuits and connections through
which a minimum voltage of 6 volts may
be passed.

DESTRUCTOR, AN-M1—The destruc-
tor, AN-M1, is 1.25 inches in length. The
brass head is 0.5 inch in diameter, has a
screwdriver slot and is threaded for
screwing into the adapter. The explosive
charge consists of lead azide contained in
a gilding metal case fitting tightly over a
plastic tube which holds in its upper
portion a container of nitrocellulose
which acts as an igniter for the lead
azide. This upper portion of the plastic
tube fits securely in the hollow brass head.

An ignition wire runs through the
nitrocellulose. Insulation is established
between the metal components by means
of the plastic tube, and when the units
are mounted in the proper electrical
circuit, the destructor is detonated by
current passing through the ignition wire,

DESTRUCTOR, AN-M2—This unit con-
sists of a sheet metal assembly holding
two electric detonators, M1. This deto-
nator resembles an electric blasting cap,
is approximately 1.5 inches in length by
0.25 inch in diameter and contains a
tetryl charge with other high explosives
to initiate firing.

Connected to the detonators are two
contact pins used for making an elec-
trical connection with the detonator.

DESTRUCTOR, AN-M3—This destruc-
tor is cylindrical and is approximately 6
inches long by 1.12 inches in diameter.
The tube contains two electrie detonators,
and a 1.44 gram pellet of tetryl. Two con-
tact pins are mounted in the plastic
socket of the destructor and the deto-
nators are electrically connected to the
pins.

The plastic socket of the destructor fits
over the tube and is locked in place by a
pin passing through the transverse hole
in the socket.

The complete assembly weighs 0.373
pound.
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ARTILLERY FUZES

fuze may be defined as a mechanical

device used with a projectile to
detonate it at the time or under the
circumstances desired.

Artillery fuzes are classified here as
base-detonating (B.D.), point-detonating
(P.D.), powder-train time (T.), or me-
-chanical time (M.T.). They may be
given additional classification as super-
sensitive, superquick (5.Q.), delay or non-
delay, the various designations depending

on the speed with which the fuze func-
tions after impact.

Supersensitive fuzes are designed to
function instantly on impact with such
light and unsubstantial targets as air-
plane fabric. Superquick fuzes detonate
immediately on impact with the ground
or a solid target. Declay fuzes are designed
to function after impact and when
penetration into the target has reached
the point desired, the delay period being

determined mechanically or by an ex-
plosive train. Nondelay fuzes incorporate
mechanical or explosive elements calcu-
lated to insure detonation just as penetra-
tion into the target begins.

Fuzes representing combinations of the
above types are also used, such as time
and superquick (T-SQ). The designation
AN indicates fuzes which have been
adopted as standard for use by both the
Army and the Navy.

FUZE, BASE, PRACTICE,
M38—LIMITED STANDARD

The M38 fuze is a nondelay, base-
detonating fuze which contains no booster
and requires but few parts for its function-
ing. The plunger assembly contains the
firing-pin and a resistance ring which fits
over the shoulder of the firing-pin in the
unarmed position.

Upon firing of the propelling charge,
setback moves the plunger to the rear
and forces the resistance ring over the
shoulders of the firing-pin until it seats
in a groove in the pin. This action locks

 DETONATOR HOLDER
DETONATOR

SPRING
FIRING-PIN

RESISTANCE RING
f

FUZE, BASE, PRACTICE, M38

LINCEASSIFIED

plunger and pin together. The plunger
unit is now armed but held away from
the detonating charge by a spring.

When the projectile strikes, the weight
of the plunger and firing-pin unit com-
presses the spring. The pin strikes the
detonator which ignites the bursting
charge in the shell.

ROUND
Shell, Practice, Subcaliber, Mk. 11A1

CHARACTERISTICS
Lengthoveralf........................ 1.5 ins.
Weight . ...... ..o 0.125 Ib.
Thread size..............c.v0uns 0.72-18NS-1

7N

RINIG

P
|

m\
b

DETONATOR
SPRING
FIRING-PIMN !
BODY ——‘*
?;
PLUMNGER ——

rff

RESISI /\N(}_’,/"'l y

FUZE, B.D., M58—STANDARD

This fuze is identical mechanically with
the base practice fuze, M38, but includes
an integral booster pellet.

It is larger than the M38 fuze because
of the larger projectile cavity of the 37
mm ILE. shell, M63, with which it is
used.

ROUND

Shell, H.E., 37 mm, M63
CHARACTERISTICS

Lengthoverall.................. ... 2.02 ins.

Weight. oot 0.30 fb.

Thread size................ 1.02-18NS-3 L.H.

FEAAAAANANS T T

FUZE, B.D., M58



ARTILLERY FUZES (Continued)

‘ SEMPLEHRING-PIN. —
CENTRIFUGAL S i ;

CLOSING SCREW
BOOSTER CHAEG&\J YT

BODY /

CENTRIFUGAL-PINS /
i

\ - ROTCR SICP-PIN \

//"fkowk LOCKPIN HOLE AR

ROTOR ~—__
DELAY PELLET

DELAY-CHARGE HI(C
PRIMER -,

PLUNGER SPRING >
= PLUNGER 4

AVAVAN

: PLUNGER-PINS
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FUZE, B.D., M60—STANDARD

This base-detonating fuze is standard
for use in projectiles fired from 155 mm
and 6 inch seacoast guns. It is of some-
what unusual construction in that it uses
two rotors: one to hold the Semple firing-
pin in the safe or unarmed position, the
other holding the detonator out of line
with the explosive train. Both rotors are
released and move to their armed posi-

FUZE, B.D,, M60

tions when the projectile’s rotation
reaches 1,450 r.p.m.

When the shell strikes its target the
centrifugal plunger moves forward against
the compression of its restraining spring
and the firing-pin strikes the primer.
The flash is communicated to a black-
powder delay pellet and thence to the
detonator which, in turn, ignites the
booster charge of the fuze to function the
main explosive charge of the projectile.

ROUNDS

Projectile, A.P., 155 mm, M112
Projectile, A.P., 155 mm, M112B1
Projectile, A.P., 6 inch, M1911
Projectile, A.P., 6 inch, Mk. XXXHI
Shell, H.E., 6 inch, M1911

CHARACTERISTICS
Lengthoverall....................... 4,98
Weight. .. oo i 9.29
Threadsize. .. ............... 3.6-6NS-2 L

FUZES, B.D., M62, LIMITED STANDARD—MO62A1, STANDARD

This fuse incorporates a plunger assembly of the Semple centrifu
plunger type. The firing-pin is mounted in the percussion plunger

SUDER ASSEMBLY -

SLIDER CHARGE ; ”

'INTERMEDWE DETONATOR —_<

| PRMIR.
RESTRAINING SPRINGS.

FUZE, B.D., Mé62

UNCLASSIFIED

a rotor which is held in the unarmed position by two safety-p
which compress their springs and move out of the rotor when -
shell attains sufficient rotating speed. The rotor is then free to ti
and the pin snaps into the armed position, where it is held aw
from the primer by two restraining springs.

Upon impact the plunger compresses the restraining springs s
the firing-pin strikes the primer and fires successively the int
mediate detonator charges.

The next element in the explosive train is the slider charge. T
is contained in an interrupter assembly which is moved to the oun
wall of the fuze by the rotation of the shell. When the slider is
the latter position the explosive element is alined with the detona
and is fired by it. This ignites the booster lead charge and the boos
which explode the bursting charge of the projectile.

A new model of the M62 fuze incorporating a heavier plunger a
a single large restraining spring has been designated as the M62
(Drawing 73-2-160, revision of 8 January 1944).

ROUND
Mé2
Shell, H.E., A.T., 75 mm, Mé66

Mé62A1
Shell, HE., A.T.,, 105 mm, M

CHARACTERISTICS Moz and Mea.
Lengthoverall... . .o e e i 354
Welght . . oot e 1.28
Thread size.. ... vttt e e 1.5-12NS-1 L.

.



ARTILLERY FUZES (Continued)
FUZE, B.D., M66AT—
CTAAEN A BN
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The mechanism of the M66A1 fuze
consists only of a plunger hrmg—pm which

is hal afa trananartatio
1S 1¢id saie m ua-uay\u LaTion, .uxaus, anda

flight by a metal washer. Upon impact
the force of inertia causes the hrmg—pm
aSSC.luULy to crash thr ngu the washer
and strike the primer cup below.

The resulting flash is carried to a delay
pellet of black powder which ignites the
detonator, the booster charge, and the
bursting charge.

A tracer composition is incorporated in
the base of this fuze. This tracer is com-

pletely independent of the fuze and is
ignited by the Hame of the propelling

charca
cnarge.

ROUNDS

Projectile, A.P.C., 75 mm, M61A1
APC, 16 mm, ME2AT

Projectile, A.P. C 3 inch, M62A1

Projectile,

FUZE, B.D., M68—STANDARD

The M68 is identical in mechanism and
ration with the M66A1, but is made
h a larger body so as to seat in the

arger cavity of the 90 mm pmJectlle
The diameter of the MR is 2.00 inche

2410 QIalNCLCr ¢ e vI0 LU IDCHE

across the threaded portion of the body—
that of the M66A1! is 1.65 inches.

A trannr aomnogitl tha bhooan Af 1Ll
A LFater Compos: tion in tne pase of this

fuze Is ignited by the propelling charge

O

ﬁn

Thread size . ............... 2.00-1 ONS—1 L. H.

11 DN M’q or LYW, 71,
I £ IANVAKD

FUZE, B.D., m

The M72 is similar in mechanism and
the operation of it<; explosxve train to the
M66A1 and MO8 but does not contain an
integral booster. The diameter of the
threaded part of the body is 1.375 inches
—less than the diameter of the other
fuzes mentioned.

This fuze has a tracer composition in
the base which is ignited by the pro-

pellant.

ROUND
Projectile, A.P.C., 57 mm, M86

“ BOOSTER CHARGE

/TR

BOOSTER HOLDER

uss

DELAY PELLET

PRIMER

v

SAFETY WASHER

TRACER
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I/

Lengthoverall...................... 3.463 ins.
Weight .. . o e 1 i,
Thread size. ............... 1.65-10NS-1 L.H.

DETONATOR

CHARACTERISTICS—M72
Lengthoverall...................... 2.167 ins.
Weight . ..o 0.8615.
Thread size............... 1.375-10NS-2 L.H.
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DELAY PLIELT

FIRING -PIN

TRACER

FUZE, B.D,, M72



ARTILLERY FUZES (Continued)

FUZE, B.D., Mk. V—
LIMITED STANDARD

This is a nondelay action fuze made in
2-inch thread diameter for use in heavy
mortars and major caliber guns, and in a
thread diameter of 1.5 inches for use in
guns of medium caliber. The letter “M”
stamped in the exact center of the base of
the larger size fuzes designates them for
use in mortar shells. All other fuzes, of
both sizes, are stamped with “G,” in-
dicating use in guns of major and medium
calibers.

Fuzes for use in mortar shells remain
bore safe and unarmed until the shell’s
rotation is greater than 1,150 r.p.m. The
firing-pin has snapped into position and
the fuze is fully armed when a rotation
of 1,450 r.p.m. has been attained.

UBOOSTER CHARCE

BOOSTER LEAD

SANTERRUPTER HALE-BLOCKS

. DETONATOR
S pODY

- BLACK-POWDER
T DELAY PILLETS

e PRIMER ™

© T RESTRAINING SPRING

U PERCUSSION PLUNGER

CURIRING PN
SAFETY-PIN-

* HEAD—

When used in cannon shells, the Mk.
V fuze of either size 1s designed to remain
safe so long as the shell’s rotation is less
than 1,700 r.p.m. 1t 1s fully armed at a
speed of 2,300 r.p.m.

The firing-pin is mounted in a rotor of
conventional design within the percussion
plunger and is locked in the safe position
by safety-pins. A spring holds the per-
cussion plunger and firing-pin away from
the primer while the projectile is in
flight. On impact with the target the
plunger is driven forward against the
resistance of the restraining spring and
explodes the primer which fires, suc-
cessively, two black-powder delay pellets,
the detonator, the interrupter charges,
the booster lead, and booster charges.

To provide bore safety an interrupter
of two L-shaped blocks is incorporated
between the detonator and the booster

INTERRUPTER SPRING

INTERRUPTER CHARGE

UNCLASS“—]ED FUZE, B.D., Mk. V

charges. This interrupter prevents trans-
mission of the detonation from detonator
to booster if the former should be ignited
before the projectile gains the speed of
rotation required for arming. When that
speed s reached, the upper block of the
interrupter compresses the spring and
moves outward to aline the interrupter
charges.

A steel ball locks the interrupter in the
arraed position.

ROUNDS

Projectile, A.P., 8 inch, M1911
Projectile, Target, 8 inch, M1911

Shell, H.E., 8 inch, M1911

Shell, A.P., 10 inch, Mk. lll

Projectile, H.E., 14 inch, Mk. XI M2 A1

CHARACTERISTICS
Length overall .. ... ... ... 6.67 ins. (major cal.)
5.77 ins. (medium cal.)
Weight. .............. ... 3.01 1b. {major cal.)
2.21 lb. (medium eal.)
Thread size. . ......2-10NS-1 L. H. {(major cal.)

1.5-10NS-1 L.H. (medium cal.)

FUZE, B.D., Mk. X—
STANDARD

This fuze is mechanically identical
with the M60. The body, however, is
smaller in diameter to fit the fuze-wells
of the 16 inch Navy and the 8 inch, 10
inch, and 12 inch seacoast gun projectiles
with which it is used.

ROUNDS

Projectile, A.P., 8 inch, Mk. XX Mod. 1
Projectile, A.P., 8 inch, Mk. XX

Shell, A.P., 8 inch, Mk, VI

Shell, A.P., 8 inch, Mk. VII Med. 6
Projectile, A.P., 12 inch, Mk. XVI

Shell, A.P., 12 inch, Mk, |

Shell, A.P., 12 inch, M1912A

Shell, A.P., 12 inch, Mk. VI

Shell, Deck-Piercing, 12 inch, M1898
Shot, A.P., 12 inch, M1913

Projectile, Deck-Piercing, 12 inch, M1911 A
Projectile, H.E., 12 inch, Mk. Xl
Projectile, Deck-Piercing, 12 inch, Mk. XXVIIi
Projectile, A.P., 14 inch, Mk. VI
Projectile, A.P., 14 inch, Mk. VIil M9A1
Projectile, A.P., 14 inch, M1909
Projectile, A.P., 16 inch, Mk. [l M2
Projectile, A.P., 16 inch, Mk. Il Mod. 2
Projectile, A.P., 16 inch, Mk. V
Projectile, A.P., 16 inch, Mk, IX
Projectile, A.P., 16 inch, Mk. XH

CHARACTERISTICS

Lengthoverall........ .. ... ... .. .. 4.27 ins.
Weight. .. ... . ... ... 1.5 lb.
Thread size. ... .3.3 ins., 7 pitch, U. S. Std., L.H.
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FUZE, M.T., M43A4~~MECHANISM

MA43A5, sTANDARD—M43, M43A1, M43A2, M43A3, M43A4, LIMITED STANDARD

All fuzes of the M43 series are mechan-
ical time fuzes which contain no provision
for detonation upon impact. The time
mechanism may be set to ignite the
explosive train at any period from 0.8
second to 30.0 seconds in increments of
0.2 second. This time period is deter-
mined by the position of an indicator
(set line) on the movable ogive in relation
to a graduated scale on the fixed base.
The fuze is shipped with the indicator
against the “S” (for “Safe’) on the
graduated scale. All elements are then
effectively locked and the mechanism
cannot be set in motion accidentally.

In assembling the fuze, the upper cap
is staked to the lower and the two turn
as a unit in the setting operation. A
setting-pin in the lower cap engages the
timing disk and serves to rotate the disk
until the indicator stands at the desired
time setting on the graduated scale.

The timing disk is mounted on the top
of the vertical main pinion by a nut and
washer screwed down on a Belleville
spring. This assembly permits the timing
disk to be slipped during the setting
operation but holds it tightly to the
main pinion when released from the
setting-pin. In later models of the M43
fuzes a safety leaf has becn added below

UNCLASSIFIED

the timing disk to prevent functioning at
dangerously short time-settings.

The time mechanism of the fuze is a gear
train resembling that of a watch. Instead
of a mainspring like that of a watch,
however, there are two weighted gear
segments which engage the main pinion
and are actuated in flight by the cen-
trifugal force of the projectile’s rotation.

The complete gear train is illustrated
in an exploded view. As assembled, it is
placed as closely as possible about the
axis of rotation. The escapement at the
end of the train has a beat much more
rapid than that of a watch escapement
movement and is actuated by a flat
spring instead of the more conventional
spiral type.

The firing mechanism includes a firing-
arm with setback-pin, a firing-pin safety
plate, and a firing-pin and spring.

When the projectile is fired, setback
force drives a hammer on a transverse
cantilever spring against a raised lug on
the timing disk and releases the disk
from the setting-pin. Setback also frees
the pin holding the firing-arm, leaving
the arm free to rotate when the finger on
its upper end is tripped by the notch in
the firing disk.

After the shell has left the muzzle,
centrifugal force turns the escapement
safety lock and releases the escapement.
The same force moves the weighted gear
segments in their arcs to drive the tume
mechanism. The pinion and the timing
disk rotate together and as the notch in
the disk trips the finger on the firing-
arm, the arm rotates and the safety
plate turns from under the shoulder of
the firing-pin. This releases the firing-pin
spring to drive the pin into the percussion
primer, igniting the black-powder pellet
and magazine charge.

Tllustrated herewith is the M43A4. The
latest model is the M43A5 with malleable
iron body and stamped steel cap.

ROUNDS
M43A5

Shell, H.E., 3 inch, M42 A1
Shell, H.E., 3 inch, Mk. IX
Shell, H.E., 90 mm, MT1
Shell, H.E., 105 mm, M38A1

CHARACTERISTICS
M43As
Lengthoverall................ ... .. 455 ins.
Weight. ..o 1.41 Ib.
Thread size.......oovev v, 1,7-14NS-1

im AFRICE CHIEF & OF ORDNANCT mimmuwmnimimsimiiim 1 M iecy 1944 685
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FUZE, P.D., M46—LIMITED STANDARD

The M46 is a superquick, point-deto-
nating fuze.

A cavity in the forward end contains a
firing-pin supported by a metal cup. The
cup is sufficiently strong to resist the
setback force produced by acceleration
in the gun, but is crushed when the firing-
pin is driven into the primer on impact.

The flash tube of this fuze is equipped
with an interrupter of conventional type
as a bore-safety measure. Setback holds
the interrupter in place while the shell is
in the bore, but after the projectile leaves
the muzzle and its rotation reaches 1,800
r.p.m., centrifugal force causes the inter-
rupter plunger to compress its retaining
spring and move outward. This move-

ment clears the flash tube and the fuze is
armed.

When the firing-pin strikes the upper
detonator the flash passes through the
tube to the lower detonator and to the
bursting charge in the projectile.

ROUNDS

Shell, Chemical, 75 mm, Mk. II
Shelf, H.E., 75 mm, Mk. |
Shell, H.E., 155 mm, Mk. [li
Shell, H.E., 8 inch, Mk, |
Shell, H.E., 12 inch, Mk. X

CHARACTERISTICS
Lengthoverall....................... 5.66 ins.
Weight . o ovoeiieii i 0.72 lb.
Thread size. ........... 12.7 per in., Lwenherz

FUZE, P.D., M47 —LIMITED STANDARD

This fuze is similar in appearance and
in ballistic characteristics to the P.D.
Fuze, M46, but is used when a slight
delay element (0.05 second) is required.
Mechanism and functioning of the two
fuzes are alike except for the introduction
in the M47 fuze of a delay element which
is set off by the flash from the upper
detonator. This delay element consists of
a black-powder pellet which burns for the
desired delay period before igniting the
lower detonator.

Bore safety is obtained by use of an
interrupter spring sufficiently strong to
hold the interrupter in the safe, or un-
armed, position, so long as the projectile’s

FUZES, P.D.,

rotation is less than 1,300 r.p.m. Com-
pression of the spring and arming of the
fuze is positive when rotation reaches
1,800 r.p.m.

ROUNDS

Shell, H.E., 75 mm, Mk. |
Shell, H.E., 6 inch, Mk. Il
Shell, H.E., 155 mm, Mk. Ill
Shell, H.E., 8 inch, Mk. |
Projectile, H.E., 12 inch, Mk. X

CHARACTERISTICS
Lengthoverall................oovnnn. 5.66 ins.
Weight . .o ovvoiiiie e 0.74 lb.
Thread size . . . ......... 12.7 per in., Léwenherz

M48, M48AI, LiMTED STANDARD—MA48A2, STANDARD

These are sclective superquick or delay
point-detonating fuzes which may be set
to function immediately on impact or
with a delay of 0.15 second for the
M48A1 and 0.05 second for the M43.
Delays of 0.05 second and 0.15 second are
used in the M48A2. They have a standard
weight of 1.41 pounds, standard stream-
lined contour, and standard location of
the center of gravity.

The mechanisms of the three fuzes are
similar except for the addition of a
centrifugal plunger-pin lock (noted below)
to the M48A1 and M48A2. The M48A2
differs from the M48A1 in that the delay
action is redesigned to provide additional
insurance against premature detonation.
The M48A2 has a modified plunger
assembly, a weakened plunger-restrain-
ing spring, and uses the M29 primer.

Bore safety is obtained with all these
fuzes when used in conjunction with the
M20 booster.

The fuze is set for superquick action by
adjusting a setting sleeve which permits
the interrupter to move to its armed
position when the shell has left the muzzle
and is acted upon by centrifugal force.
When set for delay action the off-center
interrupter is prevented from moving to
the armed position by the setting sleeve,
hence upon impact the superquick action
is checked by the solid mass of the
interrupter.

SUPERQUICK ACTION—With the set-
ting sleeve adjusted to the superquick
position, the firing-pin in the nose of the
fuze is supported by a metal cup suf-
ficiently strong to withstand the foree of
setback while the projectile is in the bore.
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FUZE, P.D., M4BA2

Wpon impact this cup is smashed and the
firing-pin driven into the detonator.

During the flight of the projcctile the
interrupter moves to the armed position,
clearing the flash tube for the flash to
pass from the detonator to the booster.
"The delay action is also set off upon
impact but is negated by the prior action
of the superquick element.

DELAY ACTION—When the setting
sleeve is adjusted to the delay position,
the firing of the detonator by the firing-
pin in the nosc of the fuze transmits no
flash to the booster because of blocking
by the unarmed interrupter. The delay
€lement in the base of the fuze is actuated
by the impact of the projectile.

The dclay assembly consists of a fixed
delay firing-pin, a plunger support, a
plunger, a plunger-restraining spring, two
centrifugal plunger-pins and springs, and
a centrifugal plunger-pin lock. The delay
explosive tram is incorporated in the
plunger body below the delay firing-pin.

During the period of setback the delay
firing-pin in the M48 and M48A1 is
restrained from striking the explosive
train by the contact of the plunger
support with the centrifugal plunger-
pins. The firing-pin in the M48A2 fuze

UNCLASSIFIED

is rigidly mounted and upon setback the
plunger body naturally assumes the safe
position.

When the projectile leaves the muzzle,
centrifugal force moves the centrifugal
plunger-pins to their outermost position.
These pins are held by the lock which
rotates and prevents them from returning
to the unarmed position. The plunger
head is held away from the delay firing-
pin by the plunger-restraining spring.

Upon impact the plunger compresses
the restraining spring and strikes the
delay firing-pin, igniting the primer, and
firing the delay pellet which burns for
cither 0.15 second or 0.05 second before
igniting the relay pellet which transmits
the explosion to the booster.

ROUNDS

M4gsA2

Shell, H.E., 75 mm, M41A1
Shell, H.E., 75 mm, M48
Shetl, H.E., 3 inch, Mk. IX
Shell, H.E., 3 inch, M42A1
Shell, H.E., 105 mm, M1

CHARACTERISTICS
M4sA2
Lengthoverall. . ... ......... .. ... 4.55 ins.
Weight ... ....... ... 1.41 Ib.
Threadsize...................... 1.7-14NS-1

FUZE, P.D., M51A3

Fuzes, P.D., M51, M5IAL,
M51A2—LIMITED STANDARD

M51A3, M51A3 MOD. 3
—STANDARD

All fuzes of the M51 series are mechan-
ically similar to thosc bearing the M48
designation, but are always used with
boosters which are assembled to the base
of the fuze instead of being incorporated
in the nose of the shell. The M48 fuzes
are used without boosters or with the M20
booster assembled in the shell. The M51
series of fuzes use boosters, M21, M21A1,
and M21A2. Fuzes and boosters are
attached. All fuzes of this serics may be
set for either superquick or for delay
action.

Fuze, M51, has a 0.05 sccond delay
action and is assembled with the M21
booster.

TFuze, M51A1, has a 0.05 sccond delay
action and is assembled with the M21A1
booster.
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Fuze, M51A2, was originally designed
for use with the M2IAI1 booster but
before the fuze reached production the
M21A2 booster was assigned to it and
the designation was changed to M51A3.
The delay period of this fuze was in-
creased from 0.05 second to 0.15 second,
effective with the M51A2 fuze.

The “Mod. 3” suffix applied to M51
fuzes identifies it as modified for usc in
the M103 8 inch ILE. shell fired from the
M1 howitzer (Army) and the Mk. IX
Mod. 2 (Navy) guns of the same caliber.
Assembly of the fuze within the wind-
shield of this shell requires a longer flash
tube.

Since this fuze cannot be set by the
setting screw when assembled in the
M103 shell, two types of fuze heads are

supplicd. The fuze i1s shipped with a
dummy head in place and a live head is
shipped packed in the packing container.
When superquick action is required the
live head is substituted.

The M51 Mod. 1 and the M51A1 Mod.
1 fuzes incorporate a time delay of 0.05
second, the M51A3 Mod. 3 fuze has a
0.15 second time delay.

CHARACTERISTICS

M51A3 dg:f_\?‘a
Length overall . 5.93 ins.
Weight.......2.15 Ib, 2.47 ib.
Thread size....1.7-14NS-1  1.7-14NS~1

(fuze)

2-12NS-1
(booster)

ROUNDS
M51A3

Shell, H.E., 4.5 inch, M65
Shell, H.E., 4.5 inch, M65 B1
Shell, HLE.. 4.5 inch. M65 B2
Shell, H.E., 6 inch, Mk, I1A1
Shell, H.E., 6 inch, Mk. [IA2
Shell, HE., 155 mm, Mk, [A1
Shell, Chem., 155 mm, Mk. I A1
Shell, H.E., 155 mm, Mk. lllA1
Shell, Chem., 155 mm, Mk. VIIA1
Shell, H.E., 155 mm, M101
Shell, Chem,, 155 mm, M104
Shell, H.E., 155 mm, M107
Shell, H.E., 155 mm, M102
Shell, Chem., 155 mm, M110
Shell, Chem., 155 mm, M105
Shell, H.E., 8 inch, M106

Shell, H.E., 8 inch, Mk. |A1
Shell, H.E., 240 mm, Mk. lIIA1
Shell, H.E., 240 mm, M114

Ms51A3 MOD. 3
Shell, H.E., 8 inch, M103

FUZES, P.D., M52, sTANDARD—M52B1, M52B2, ALTERNATES

These three fuzes may be used inter-
changeably and differ only in the ma-
terials used in their construction. Kuze,
M52, has an aluminum head and body;
Fuze, M52B1, has a plastic head, body,
and booster cup; and Fuze, M52B2, has
a plastic head and aluminum body. All
are superquick in action.

The firing assembly is in the nosc of the
fuze and consists of a striker and firing-
pin held in position by a spring and pin.

The detonator cup in fuzes of this
scrics is mounted in a slider assembly
which secures it in the unarmed position
until after the shell has left the muzzle of
the gun. :

Functioning of the slider to arm the
fuzc is shown in the illustrations here-
with. These show (A) a section of the M52
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fuze through the slider, and (B) a section
through the safety-pin. When the safety
wire is removed from the fuze before
loading, the safety-pin is held within the
fuze body only by the setback-pin. When
the shell is fired, setback force withdraws
the setback-pin and frees the safety-pin
which is thrown clear of the fuze when
the projectile leaves the muzzle. This
releases the slider to move into its armed
position where it is locked by the lock-pin
which engages the notch shown in the
slider body. The firing-pin is then alined
with the detonator cup which contains a
top closing disk, upper and intermediate
detonating charges, a detonator pellet,
and a base closing disk.

On impact with the target, the striker
head collapses and the firing-pin is driven

~DETONATOR
BOOSIER LEAD

BOOSTER PELLET

FUZE, P.D., M52

&

into the detonator cup, exploding all its
charges. The flame passes to the booster
lecad and booster pellet, also shown in
the illustrations, and is transmitted to the
high-explosive charge of the projectile.

ROUNDS

Shell, H.E., 60 mm, M49A2
Shell, Practice, 60 mm, M50A2
Shell, Practice, 81 mm, M43A1
Shell, Chem., 81 mm, M57
Shell, H.E., 81 mm, M43A1B1

CHARACTERISTICS

Lengthoverall.................... ... 3.47 ins.
Weight ... ... .. M52, 0.45 Ib.; M52B1, 0.29 Ib.
Thread size...................... 1.5-12NS-1
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FUZE, P.D., M53—STANDARD

This fuze resembles the M52 super-
quick fuze in that the detonator cup is
mounted in a slider which holds 1t in the
unarmed position until the projectile has
left the muzzle of the gun. It differs from
the M53 in that a declay element is
installed between the firing-pin and the
detonator assembly.

A striker and short firing-pin are held
in position in the nose of the fuze by a
shear wire which passes through the fuze
body and the pin and is sccured by bend-

FUZES, P.D.,

SHEAR WIRE

. DELAY ASSEMBLY

DETONATOR

FUZE, P.D., M53

ing its end into a eircumferential groove
in the nose.

The delay element consists of a primer,
an cxpansion chamber, a plug, a delay
pellet of black powder, and the relay
charge. The tapered hole i the plug
forms a constriction for the release of
burning gases from the delay pellet and
thus controls the burning time of the
pellet to 0.1 second.

The shear wire restraining the firing-
pin is cut on impact with the target. The
firing-pin is driven into the delay primer
and the flash—after a delay of 0.1 see-

HEAD

PLUG

ond—passes to the detonator whichmoved
into its armed position when the projee-
tile left the muzzle.

The flash from the detonator is trans-
mitted to the booster and main explosive
charges as in the M52 fuze.

ROUND

Shell, H.E., 81 mm, M56
CHARACTERISTICS

Lengthoverall..... ... ... ... ... ... 3.47 ins.

Weight. . ... ... 0.54 |b.

Thread size...............coounn 1.5-12NF-1

M54, M55A2, sTANDARD—M55, M55A1, LIMITED STANDARD

These are combination superquick and
25-sccond powder-train time fuzes which
may be set to function either upon impact
or after a predetermined period. So far
as the fuze and its mechanism is con-
cerned, the four are identical; the type
numbers being assigned to designate the
fuze as usced with different boosters.

As M54, the fuze is used in conjunction
with booster, M20, or booster, M20A1;
as M5H5, with booster, M21; as M55AL,
with booster, M21AT; and as M35AZ,
with hooster, M21A2. These boosters are
metal cases carrying a charge of tetryl.
Exterior threads on the booster hody
permit its being screwed into the shell;
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intertor threads in the nose of the body,
above the charge, receive the fuze.

A Dbooster supplies an intermediate
detonating charge between the fuze and
the high-explosive charge with which the
shell is loaded. Tt amplifies the flash of the
smaller detonating elements of the fuze
and assures the explosion of the main
charge. A booster cannot exert its in-
fluence over an extensive arca of the
charge, but it initiates a maximum high-
order detonation in that portion of the
charge with which it 1s in contact. For
this reason, a comparatively small booster
charge at the end of the fuze detonator
train produces better results than a larger

A

charge placed to surround the detonator.
A booster which will function successfully
in a 75 mm high-explosive shell will per-
form equally well in a shell of 155 mm
caliber or larger.

In a chemical shell the function of such
a charge is to break the case of the shell
into large fragments and permit the
dispersion of the chemical filler without
flash. Tt is thercfore called a “burster”
and is loaded with a “burster charge”
larger than the booster charge used with
high-explosive shell.

Boosters include their own detonator
primers, loaded in a rotor which is held
in the safe position until armed by set-
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FUZE, P.D., M54

back plus centrifugal force when the
projectile is fired. This additional factor
of safety permits fuzes to be shipped with
boosters attached or shells to be trans-
-ported with both fuze and booster as-
sembly in place, ready for loading.

The superquick action of the Mb4
differs slightly from that of the M48 fuze.
There is no means of locking the inter-
rupter of the M54 fuze as is done in
setting the M48 fuze for delay action,
and the flash tube is always clear for
superquick action on impact with the
target in the event that the shell is fired
with the time element set on “Safe,” or
if the time of flight is less than that for
which the time element was adjusted
before firing.

The time clement assembly includes a
plunger, a primer-striker and primer, two
brass time-train rings, upper- and lower-
ring pellets, body pellet and body charge,
-and magazine charge.

When the gun is fired the plunger,
acted on by the force of sctback, cuts
through the shear-pins and rams the
striker against the primer. This ignites
the upper-ring pellet, setting off the
upper time-train ring which burns uni-
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formly until the lower-ring pelletis ignited.
This pellet transmits the flame to the
movable time-train ring which may be
set for burning time from 1 second to 25
seconds in increments of 0.2 second. This
train fires the body pellet and body
charge which ignite the magazine charge.

In addition to the firing-pin support
and the interrupter, the following safety
measures are provided.

Before placing the round in the gun, a
member of the crew must remove a
safety-pin which passes through both the
fuze body and the plunger and holds the
plunger safe in transport. When the fuze
1s set at “Safe” the ends of the time
trains of both upper and lower rings are
covered by metal and in the event of
accidental ignition the rings can burn
completely without communicating their
flame to the base charge of the fuze. When
the time element is set at less than 0.4
second a safety disk at the ignition cnd of
the movable time train covers the body
pellet and prevents its ignition from the
movable ring.

To prevent premature ignition of
cither time train by chamber gases a
foil cover is placed over the gas vent of

A

FUZE, P.D., M55A1

cach time-train ring. The foil is ruptured
by pressure created by combustion of the
powder in the ring and the gases escape
through the vent.

ROUNDS
M54

Shell, H.E., 75 mm, M48

Shell, H.E., 105 mm, M1

Shell, Smoke, 105 mm, (B.E.), M84
Shell, Smoke, 105 mm, (BE.), M84B1
Shell, Smoke, 155 mm, M115

Shell, Smoke, 155 mm, M116

M55A1 and M55A2

Shell, H.E., 155 mm, M102
Shell, Chem,, 155 mm, M105
Shell, H.E., 155 mm, Mk. IA1
Shell, Chem., 155 mm, Mk. lIA1

CHARACTERISTICS
M55A1 and
M54 Ms55A2
Length overall. .. .4.57 ins. 5.95 ins.
Weight.......... 1.42 lb. 2.16 Ib.
Thread size.. . .. .. 1.7-14NS-1 1.7-14N5-1
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FUZE, P.D., M56—STANDARD

This is a supersensitive, point-detonat-
ing fuze whic!l will functiqn on impapt
against two thicknesses of airplane fabric.
A secries of internal safety featurcs renders
this fuze relatively boresafe.

When the projectile 1s fired the fuze is
completely unarmed and remains so until
the force of sctback is overcome. Cen-
trifugal force causes two half-blocks sup-
porting the plunger firing-pin to move
apart. The inner edges of these half-
blocks have an angular cut which serves
to prevent motion of the half-blocks dur-
ing setback and to lift the plunger firing-
pin toward the closing disk as the blocks
separate. As the blocks move farther
apart an opening is provided for the
firing-pin to descend against the detona-
tor. “Creep” holds the firing-pin against
the closing disk until it is driven back-
ward by the force of impact. After the
shell leaves the muzzle, centrifugal force
compresses the interrupter-spring and
moves the interrupter toward the nose of
the fuze and cutward against the outer
wall, alining the slider charge with the
detonator assembly and booster.

The detonator assembly is the initial
explosive element and contains a primer-
detonator, intermediate detonator, and a
lead cup charge of tetryl.

The nose of the projectile is crushed on
impact with the target and the firing-pin
is driven into the primer to detonate the
explosive train.

ROUND

Shell, H.E., 37 mm, M54
CHARACTERISTICS

Length overall....................... 2.21 ins.

Weight. ... .................... ... .. 0.17 lb.

Thread size.................... 1.125-20N5-1

FUZE, P.D., M57 —STANDARD

The M57 is a superquick, point-deto-
nating fuze with no delay clement.
Essentially it is the M48 fuze with the
dela‘y assembly omitted and with no
setting sleeve on the centrifugal inter-
rapter. This design adapts the fuze for
use in chemical shells where it is essential
that the shell burst before entering the
ground.

_ The action is identical with that of the
M48 when set for superquick functioning.

ROUNDS

Shell, H.E., 75 M4s
Shell; Chem., 75 mm, Mé4

Shelf, Chem., 105 mm, M60

CHARACTERISTICS
Le“_g'h overall .. ............... 4.55 ins., max.
Weight ..~ T 1.41 16,
Thread size . 1.7-14NS-1



ARTILLERY FUZES (Continved)

FUZE, Mm.T., MOIA]—
STANDARD

The M61A1 Fuze is identical in mech-
anism and functioning with the M43A4
(illustrated on page 655) but differs from
it in shape and weight. These variations
have been made in order to adapt it for
use with the 120 mm shell, M73.

ROUND

Shell, H.E., 120 mm, M73
CHARACTERISTICS

Lengthoverall............. .. ....... 7.677 ins.

Weight. . .ot 1.62 lb.

Threadsize. ..................... 1.7-14NS-1

FUZE, T., M65—STANDARD

The M65 is a simple time-train fuze
used in the 60 mm illuminating shell,
MS83AL.

During transportation and before load-
ing the fuze striker is held in the safe
position by a safety-pin and shear wire,
Upon firing, the shear wire is immediately
severed and the striker ignites the
primer charge.

The flash from the primer passes
through an orifice and a flash opening cut

L PRIMER

 QUICKMATCH

ETIME RING

fIAIM AQQIFIED

PELLING CHARGE

at a right angle thereto and ignites a 14
inch length of quickmatch. The time-
train groove charge is ignited by the
quickmatch and burns about the ring for
14 + 34 seconds before passing the flame
on to the body pellet and the expelling
charge in the base of the fuze. The flame
from the expelling charge passes to the
rear through apertures in the retainer
disk.

The fixed burning time of this fuze
permits the round, fired with full incre-
ment charge, to be at its optimum range
and height when the fuze has completed
its operation.

To permit powder gases to escape, a
vent hole is drilled from the outer wall of
the fuze to the time-train ring at the
junction of the quickmatch hole. The
vent hole is sealed by a lead closing disk
and a washer. The disk melts on the
ignition of the ring powder charge and
permits the combustion gases to escape.

ROUND
Shell, lllum., 60 mm, M83 A1

CHARACTERISTICS
Length overall ................. 2.53 ins., max,
Weight .. ........... e 0.80 Ib,
Thread size.............c0vvunnn. . .2-20NS~1

SAFETY-PIN
SHEAR WIRE

RETAINER DISK

WVENT-CLOSING DISK

FUZE, T., M65

Fuzes, m.1., M67, M67A1
—LIMITED STANDARD

M67A2—STANDARD

These are mechanical time fuzes with
selective time settings up to 75 seconds.
The mechanism is the same as that of the
M43 series of mechanical time fuzes.
However, the escapement and gears are
set to give functioning times up to 75
seconds.

The M67A1 is identical with the M67
in mechanism but has 2 minimum time-
setting of 0.8 second instead of 0.2
second. The M67A2 model includes the
M21A2 booster.

ROUNDS
Mé7A2

Shell, H.E., 155 mm, M101
Shell H.E., 155 mm, M107
Shell H.E., 155 mm, Mk. l|A1
Sheli H.E., 8 inch, M103

Sbell HE., 8 lnch M106
Shell H. E 8 mch Mk. |A1
Shell , 240 mm, M114
Shell, H E 240 mm, Mk. I1A1

CHARACTERISTICS

M67A2
Length overall .......... 5.93 ins. (incl. boosfer;
Weight................. 2.14 Ib. (mcl booster
Thread size...........covvueinnn.. 12NS-~1

65 o 75 S
ER-R- R

FUZE, M.T., M67A2



AR"“ERY FUZES (Continved)
FUZE, P.D., M71—STANDARD

This is a point-detonating fuze in-
corporating the Semple-design rotor
mechanism.

The fuze body is that of the Mk. 27
fuze. The mechanism is the same as that
used in the M74 fuze.

ROUNDS

Shell, H.E~T, (S.D. M3), 40 mm, Mk. Il
Shell, H.E-T, (5.D. No. 12), 40 mm, Mk. Il

CHARACTERISTICS ,
Lengthoverall................ ... ... 2.45 ins.
Weight .. .. ... 0.292 Ib.
Threadsize. . ... ..., 1.18-14NS-2

FUZE, P.D., M7 4—STANDARD

Since this fuze is used in a practice
shell it contains no booster charge.

The firing-pin “floats” in the forward
end of the fuze.

A cylindrical rotor, set at right angles
to the fuze axis, contains the detonator
charge and setback-pin. The detonator is
held diagonally across the fuze axis. The
force of setback moves the setback-pin
into the rotor and the rotor turns to the
armed position when rotation of the shell
is sufficiently high. The fuze is then fully
armed.

Upon impact the firing-pin strikes the
detonator and sends the flash into the
black-powder spotting charge of the shell.

ROUND
Shell, Practice, 37 mm, M92

CHARACTERISTICS
Lengthoverall....................... 1.43 ins.
Weight. . ......... ...l 0.21 b,
Threadsize.................... 1.125-20NS~1

FUZE, P.D., M7 5—LIMITED
PROCUREMENT

This fuze is similar in operation to the
No. 253, Mk, III. The M75 has been
adopted for limited procurement.

It consists of a brass body and a deto-
nator assembly. The hollow head forms
an air chamber at the base of which is a
detonator of mercury fulminate and a
magazine charge of tetryl pellets.

Upon impact the nose is crushed and
compression of the air in the chamber
ignites the detonator and pellets. The
flame is then passed on to the high-
explosive charge in the shell.

ROUND
Shell, H.E.l,, 20 mm, M97

CHARACTERISTICS v
Lengthoverall ................. 1.20 ins,, max.
Weight o.ovoriii iy, 0.5
Thread size..................... 0.56-32N8+1 ﬁl
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UZES (Continved)
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FUZE, P.D., Mk. 27 (NAVY)

This modification of the Mk. IIIA1
time fuze contams a black-powder charge

graing sBatiant +ta aotiatbn

Wclsllillb LIU 610’1110, ouuu.,xcul, WU aliualc
the Mk. X and M20 boosters.

The delay prlnmple used in this fuze
ib blH]lldJ' to LUL time dIlU buperqul(,n,
M54, in that there are two time-train
rings separated by pellets. The Mk.

TrT A

IITA2 may be set from 0 to 21.2 seconds
in increments of approximately 0.2 sec-

11 AIACHILS QLCLY W.o 200

ond.

lh ignition of the exploqwe train
aries from the M54 in havine the

105 LG Wil GaJT Ll daviilg  wil

d

primer attached to the bottom of the
concussion plunger The concussion primer
is held in its slot and kcpt safe by a
resistance ring fitted around its head.
Upon ﬁrmg, setback forces the plunger
through the resistance ring and into con-
tact with a fixed firing-pin. This action
fires the primer and communicates the
flame to the first powder pellet and thence
to the time train, which eventually sets
off the magazine charge and the base
charge of the projectile.

Proviciana for cafaty in th
4L 1UY lOlUllO UL Qal\/b‘y 111 UL

rings are sumlar to those in the M54,
When set on Safe, sohd metal sections
de,uu UetWe(:Il Lue pCuCt 01 Luc lower time
train and the magazine charge. Vents are
provided in the rings to allow chamber
gases to escape and prevent premature
ignition of the powder trains.

Since this qmt is susceptible to moisture
a waterproof cover protects each ruze

Jrma-troin
C=uvlaiil

issued,

ROUND

Shell, H.E., 3 inch, M42A1
CHARACTERISTICS

Lengthoverall....................... 2.75 ins.

Weight . ..o 1.25 Ib,

Thread size...................... 1.7-14NS-1

P — ANL. NT /anarsuw)

FUZE’ Po“o’ IK. " kNA }

This N avy fuze has been standardized
for Army use because of its excellent

performance and the case with which it
may be procured. It is superquick in its

‘Jﬂ“’lf\ﬂ

CLICIL,

Striker and firing-pin are held in the
nose of the fuze by two satety-pms under

thao choanldar af the firing-nin
i€ SnourGlr O wic AILiAgTpFALL.

A rotor located below the firing-pin
contains a primer-detonator held out of



ARTILLERY FUZES (Continved)

line with the firing-pin and booster lead
charge by two safety-pins.

After the shell has left the muzzle and
attained sufficient speed of rotation, the
safety-pins move out from under the
shoulder of the firing-pin. The firing-pin
is restrained in the forward end of the
fuze by creep force.

Centrifugal force also withdraws the
safety-pin holding the rotor, permitting
it to turn and bring the primer into line
with the firing-pin.

Upon impact the striker and firing-pin
hit the primer and ignite the detonator,
booster lead, and booster charge.

ROUNDS
Shell, H.E.-T. (S.D. M3), 40 mm, Mk. Il
Shell, H.E.~T. (S.D. No. 12), 40 mm, Mk. il

CHARACTERISTICS
Lengthoverall....................... 2.45 ins,
Weight............................. 0.22 b,
Thread size..................... 1.18-14NS-2

FUZE, P.D., No. 251, Mk. |—LIMITED STANDARD

This superquick fuze was originally
standardized when the Bofors gun and
British 40 mm ammunition were adopted.
The fuze was extremely complicated and
gave way eventually to the now standard
Mk, 27 (Navy) fuze. The No. 251, Mk. I
is now classified as Limited Standard for
40 mm ammunition.

In the forward end of the fuze is a
striker resting upon a firing-pin held safe
by steel balls beneath its shoulder. These
steel balls arc retained by the arming
sleeve. Surrounding the arming sleeve is a
compressed spring which is locked by the
ferrule and the stirrup spring.

The cxplosive train is interrupted by a
pair of shutters and held by a ferrule and
stirrup spring.

Upon setback the ferrule and stirrup
spring in the head move rcarward and
rclease the arming sleeve. The compressed
spring forces the arming sleeve toward

the nose, unmasking the steel balls, and
when sufficient centrifugal force has
developed these fly from under the
shoulders of the firing-pin, leaving it
armed for functioning upon impact.

Setback also releases the ferrule and
stirrup spring holding the shutters and
under centrifugal force they fly outward.
The detonator holder is then forced to the
rear by its compressed spring and brings
the detonator into direct communication
with the relay charges.

Upon impact the striker and firing-pin
hit the primer and ignite in turn the
detonator, relay charges, and booster

charge.

ROUND

Shell, quick-firing, H.E., 40 mm, Mk. Il T/L/
CHARACTERISTICS

Lengthoverall....................... 2.76 ins.

Weight............................ 0.219 lb.

Thread size. ................. ... 1.18-14NS-2

Fuzes, P.D., No. 253, Mk. I, Mk. ll, umirep stTANDARD—No. 253, Mk. Ill, STANDARD

These superquick, point - detonating
fuzes were developed for use with 20 mm
high-explosive incendiary rounds. They
differ only in minor construction details.
The noses of the Mk. I and Mk. II fuzes
are closed by their brass disks; the nose
of the Mk. 111 is solid. The detonators in
the Mk. II and Mk. III fuzes are covered
by a picrced brass disk. A sohd brass disk
is used in this position in the Mk. I fuze.

The principle of functioning of the Mk.
II and Mk. HI fuzes is as simple as it is

NOSE
STRIKIR \,‘ R g
~ ]
VT A -
"
_ SHRRUP SPRING
UL ARMING SUEEVE

STEFL RPALL

FUZE, P.D., No. 251, Mk. 1

UNCLASSIFIED
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radical. There is no firing mechanism
whatever, firing of the explosive train
being initiated by heat generated by

compression of the air in the hollow nose-

as the fuze head is crushed by impact.
The Mk. I fuze, however, functions due
to retardation which causes the lead-foil
disk on top of the detonator charge to
move forward through the washer, carry-
ing with it a portion of the fulminate
charge. This movement causes the ful-
minate to ignite,

AIR CHAMBLR

BODY ey

DISK \

BOOSTER Cap

DETONATOR

MAGAZINE

L BOOSTER CHARGE ——bs

The complete cxplosive train consists
of a mercury fulminate detonator and
booster cap, and a tetryl booster charge.

ROUND
No. 253, Mk. Il
Shell, H.E.l., 20 mm, Mk. |

CHARACTERISTICS
No. 253, Mk. Il
Lengthoverall....................... 1.41 ins.
Weight. ............... ... ..., 0.058 Ib.
Thread size.................... 0.625-36NS-2

FUZE, P.D., No. 253, Mk. Il

665




ARTILLERY FUZES (Continued)
DUMMY FUZES

MThese fuzes for nractice Ar
1Dese Iuzes Ior praclice mr

designed to simulate actual models and
have the same contour, size, weight, and
LaMioar, o -liei o o al.  £____ 1l ___
U‘ulllbblb L!udl:l [Blet) as e . 1uzZes Lucy
simulate. Setting screws are incorporated
where necessary.

FUZE, DUMMY, 21-SEC., M42A 1~ FUZE

u UZE, DUMMY, M4sA2— FUZES, DUMMY, M50, STANDARD—
LIMITED STANDARD STANDARD M50B1, M50B2, ALTERNATE

FUZES, DUMMY, M69, STANDARD— FUZE, DUMMY, M73— FUZE, DUMMY, T23—

FUZE, DUMMY, M59—
STANDARD Mé9B1, ALTERNATE STANDARD EXPERIMENTAL



TFuzes used in detonating bombs arc
classified as nose or tail (indicating their
location in the bomb) or as hydrostatic
fuzes. These last are placed in depth
bombs and are operated by hydrostatic
pressure. Bomb fuzes may be further
classified according to the method by
which the arming process is initiated—
arming-pin or arming-vane. In fuzes
classified as arming-pin type the arming

process is begun by removal of an arming-
pin from the fuze when the bomb is
released. Arming-vane fuzes are armed by
rotation of vanes in the airstream after
the bomb is released. Arming may be
accomplished immediately upon removal
of the pin or may be delayed mechanically
or by the timed burning of a powder
train. The actual functioning of the firing

FUZE, BOMB, NOSE, AN-M103—STANDARD

The AN-M103 is a nose fuze which func-
tions on impact. It can be set for instan-
taneous functioning or 0.1 second delay
action by means of an external setting-pin.

As supplied, the fuze is set for delay
action (0.1 second) but instantaneous ac-
tion may be obtained by removing the
external setting-pin from its deep slot
position, rotating it a quarter turn and
inserting it in the shallow slot. As the
vane cup moves away from the striker
the safety blocks are exposed and ejected,
leaving the striker held in the safe posi-
tion by only a soft metal shear wire and
the inner end of the setting-pin, which

FUZE, BOMB, NOSE, AN-M103

UNCLASSIFIED

RS e OFFICE CHIEF 8 OF ORDNANCE AT AT 1 MARCH 1 944

also acts as a shear wire. Under the action
of its spring the arming stem Lravels with
the head of the fuze as the latter moves
forward in the arming operation. This
forward movement of the arming stem
releases the detonator slider assembly.
The detonator slider assembly contains
the detonator charge which is held out of
line with either the delay firing-pin or the
instantaneous firing-pin by the blocking
action of the arming stem. As the lower
end of the stem reaches the upper edge of
the detonator slider in its forward move-
ment, the slider is pushed across by its
springs until the upper step of the deto-

LT VANE CUp

REDUCTION GEARS
ARMING SCREW ——
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DELAY CHARGE
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DELAY FIRING-PIN ™

PRIMER
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BOOSTER LEAD — 4
BOOSTER LFAD et — 5

elements of bomb fuzes may be time,
superquick, delay, nondelay, or by com-
binations of these methods.

Hydrostatic fuzes depend upon water
pressure for the functioning of their firing
mechanisms. They may be set to detonate
at required depths. In some designs the
arming of the fuze is also accomplished
by hydrostatic pressure.

nator slider again meets the arming stem.
This position of the detonator slider places
the detonator charge in direct contact
with the delay explosive train and one of
the two booster lead charges. Should the
setting-pin be adjusted for delay action
the inner end of the setting-pin engages
the collar on the arming stem and prevents
further advance of the arming stem. The
stem reaches this point after approxi-
mately 180 turns of the arming vanes.
Should the setting-pin be adjusted for
instantaneous action its inner end is en-
tirely withdrawn from the arming-stem
slot and the stem is free to continue its

N SETINGAPIN 5
- COLAR

ARMING STEM SPRING 570 1

AT

FUZE, BOMB, NOSE, AN-M103—UNARMED
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BOMB FUZES (Continued)

ARMING VANE 4
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forward movement. After some 300 revo-
lutions of the arming vane the stem elears
the end of the detonator slider and the
slider is again pushed by its springs until
the detonator is directly in line with the
instantaneous firing-pin and the second
booster lead charge. The detonator slider
is locked in the armed position for either
delay action or instantaneous action by a
pin which moves from the fuze wall into a
stepped-back surface on the slider.

At this point the fuze is fully armed and
further rotation of the arming vane merely
unscrews the delay-arming mechanism.
The delay-arming mechanism will fall
away from the fuze when air speed is less
than approximately 130 miles per hour.
At higher speceds air pressure may hold
the mechanism on the nose but this does
not affect the functioning of the fuze.

DELAY ACTION—Upon impact, after
arming, the striker shears the shear pins
and plunges the delay firing-pin into a
primer which passes the flame to the delay
and relay charges, the booster lead, the
booster, and to the main bursting charge
in the bomb. In declay action the instan-
taneous firing-pin is driven into a recess
in the detonator slider and is inactive.

HNCHASSIFIED

FUZE, BOMB, NOSE, AN-M103—ARMED FOR DELAY ACTION

INSTANTANEOUS ACTION — When
the bomb is set for instantaneous action
upon impact, after arming the shear pins
are sheared as above and the instantane-
ous firing-pin is driven directly into the
detonator charge, The flash is passed to
the second booster lead charge, the booster,
and the bursting charge.

BOMBS

Bomb, General Purpose, 100 1b., AN-M30
Bomb, General Purpose, 100 Ib.,, AN-M30A1
Bomb, General Purpose, 250 1b.,, AN-M57
Bomb, General Purpose, 250 1b., AN-M57A1
Bomb, Fragmentation, 260 Ib., AN-M81

Bomb, General Purpose, 500 1b., AN-M64
Bomb, General Purpose, 500 b, AN-M64A1
Bomb, Chemical, 500 lb,, M78

Bomb, Incendiary, 500 lb.,, AN-M76

Bomb, General Purpose, 500 Ib,, AN-M43
Bomb, General Purpose, 1,000 15, AN-M44
Bomb, General Purpose, 1,000 Ib., AN-M65
Bomb, General Purpose, 1,000 1b.,, AN-M65A1
Bomb, Chemical, 1,000 Ib., AN-M79

Mine, Aircraft, 1,000 Ib,, AN-Mk. 13 Med. 1
Bomb, General Purpase, 2,000 1b.,, AN-M66
Bomb, General Purpose, 2,000 Ib,, AN-M66A1
Bomb, General Purpose, 2,000 lb., AN-M34
Bomb, Light Case, 4,000 Ib., AN-M56

Bomb, Light Case, 4,000 1b., AN-M56A1

CHARACTERISTICS
tengthoverall.............. .. ...... 7.08 ins.
Welght. . oo e 3.7lb.
Diameter. . ..o 2.48 ins.

[N | SV p—

FUZE, BOMB, NOSE, AN-M103—ARMED FOR SUPERQUICK ACTION

FUZE, BOMB, NOSE,

AN-M104—
SUBSTITUTE STANDARD

The AN-M104 is an arming-pin type of
tuze with powder-train time delay arm-
ing. The firing-pin is held in direct con-
tact with the striker assembly by a spring
which also restrains the firing-pin from
striking the primer until impact.

Primer and detonator are located below
the firing-pin in a slider held in the un-
armed position by a pin extending through
the fuze. This pin also prevents the cocked
delay firing-pin from striking the primer
of the time train.

As the bomb parachute is pulled from
its case the arming wire attached to the
case is drawn from the arming-pin, which
flies clear of the fuze under the impulse
of the compressed spring at its other end.
This allows the slider to move into con-
tact with the delay-arming plunger and
frees the cocked delay firing-pin to strike
the primer of the time train and ignite the
black powder train. The time train ring
extends around 326° of the circumference



BOMB FUZES (Continued)

of the fuze and has a burning time of
approximately 2.5 seconds.

After burning around the time-train
ring the flame passes to a pellet charge
and a black-powder delay-arming charge
which blows out a delay-arming plug. The
detonator slider, impelled by its com-
pressed spring, ejects the delay-arming
plunger through the opening thus ereated
and moves into the armed position.

On impact with the target the striker
drives the firing-pin into the primer which
fires the intermediate detonator, the det-
onator pellet, and the integral hooster.

BOMBS

Bomb, Practice (Parachute), 17 Ib., M37
Bomb, Fragmentation, 23 Ib., AN-M40
Bomb, Fragmentation, 23 Ib., AN-M40A1
Bomb, Fragmentation, 23 Ib,, M72

Bomb, Fragmentation, 23 Ib.,, MT2A1

CHARACTERISTICS
Lengthoverall. ....................... 4.4 ins.
Weight. . ........................... 1.15 Ib.
Diameter. .. ...........0iviinii.n 2.25 ins.

FUZE, BOMB, NOSE, M108
—LIMITED STANDARD

This is an impact fuze of the arming-
pin type which arms immediately on with-
drawal of the arming wire. The body of
the fuze is held in the bomb by two spring-
actuated balls which latch in a groove in
the fuze seat.

During fuzing of the bomb, the cotter-
pin is replaced by the arming wire. When
the bomb 1s dropped by the airplane the
arming wire is withdrawn, releasing the
arming-pin, safety plate, and safety block,
which are ejected from the fuze by action
of their compressed springs. The striker
firing-pin is now armed but held safe by a
thin shear wire.

Uponimpact the striker firing-pin shears
the shear wire and strikes the primer-
detonator.

BOMBS

Bomb, Chemical, 100 Ib., Mk. 28

Bomb, Gas, Persistent (HS), 100 Ib., M4TA1
Bomb, Incendiary Liquid, 100 [b., M4T7A1
Bomb, Smoke (WP), 100 Ib,, M47A2

Bomb, Practice, Target, 100 ib., MT5

CHARACTERISTICS
Lengthoverall. ... ... ... ... .. ... .. 2.66 ins,
Weight. . ... 0.54 b,
Diameter. ................ ... .. ... .. 1.0 in

UNCLASSIFIED
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BOMB FUZES (Continved)

FUZE, BOMB, NOSE, M110

FUZES, BOMB, NOSE,

STRIKER

BALL BEARINGS
ARMING SLEEVE”

ARMING SLEEVE GEAR:

DETONATOR

AN-M110A1, sTANDARD—M110, LIMITED STANDARD

These are nose fuzes of the arming vane
type with mechanical delay arming and
are designed to function on impact.

Striker and firing-pin form a unit held
in the fuze by a pin passing through the
firing-pin behind the end plate. Safety in
the unarmed position is secured in the
AN-M110A1 by a C-shaped safety block
placed between the striker and the delay-
arming mechanism. In the M 110 fuze this
block is made in three segments.

Operation of the delay-arming element
can be understood more clearly by refer-
ence to the illustration of the AN-M110A1
fuze. The arming vanes are mounted upon
a hub to the lower face of which is staked
a gear with 33 teeth, The arming sleeve is
threaded within the hub and turns with
it on ball-bearings. A gear with 34 teeth
is staked to the lower face of the sleeve
and both gears mesh with an idler pinion
in the fuze body.

When the bomb is released from the
airplane the entire arming assembly, in-
cluding the sleeve and its gear, begins
spinning as a unit in the air stream under
the impulse of the rotating vanes. Since
the sleeve gear has one tooth more than
the hub gear it necessarily lags behind

f distance of that one tooth, or
or B A e O °

1/34 revolution, for each complete turn
the sleeve and hub make together. This
lag serves to withdraw the sleeve, threaded
into the hub, a distance corresponding to
that 1/34 revolution.

The result is that of a gear train with
a reduction ratio of 34 to 1 between the
revolutions of the arming hub and the
withdrawal of the sleeve from its threads.
After 260 revolutions of the arming vanes
the sleeve is completely withdrawn from
the C-shaped safety block which is then
thrown clear of the fuze by centrifugal
force. The fuze is now fully armed and
the firing-pin is held from contact with
the detonator only by its spring.

When the bomb strikes the target the
resistance of this spring is overcome and
the pin is driven into the detonator, firing
the integral booster charge and the main
explosive charge of the bomb.

The AN-M110A1 differs from the M110
in being constructed of stronger parts to
insure functioning when released at high
air-speeds. A single C-shaped safety block
is employed instead of one consisting of
three segments. The M110 has reduction
gears with 57 and 56 teeth and is armed
after approximately 455 revolutions of
the arming vanes in the air stream.

SAFETY BL

VANE

HUB GEAR T

“y ’ : § .‘ ;‘ e
/ i : 4 ‘., . ‘r“ Sy ™
" ) = 7 »;‘,‘ | i
RETAINING tv"iN \

FIRING PIN=—=

BOOSTER

- 7?\&‘”\‘6

OCK_ :
PIN SPRING

! PINION ‘e GEAR

ARMING HUB

\3'

FUZE, BOMB, NOSE, AN-M110A1—MECHANISM

BOMBS
M110

Bomb, Practice, 20 ib., AN-M48
Bomb, Fragmentation, 20 Ib., AN-M41
Bomb, Fragmentation, 20 lo., AN-M41A1

AN-M110A1

Bomb, Gas, Persistent (HS), 115 1b., AN-MT70
Bomb, Fragmentation, 20 1b., AN-M41
Bomb, Fragmentation, 20 Ib., AN-M41A1

CHARACTERISTICS

M110 AN-M110A1
Length overall.....3.58 ins. 3.7 ins.
Weight. ... ......06216. 1.02 b,

(aluminum)

1.1 1b.

(steel)
Diagmeter. ......... 1.75ins.  1.75 ins.



BOMB FUZES (Contrueas

FUZES, FLARE, M.T., M111A2, stanoARD—M111, MITIAL, LIMITED STANDARD

These are peose fuzes which may be st
to furetion after 4 predetermmed e ot
ronatnpnet s Thos repgesent a eomds
armiind vane and arnmng pin bvpe ook are
svaed by a mechameal delsy mechanism

The there models are raechamendiv s
Inr bt wure s settinaetimee ranges The
MITT mav e ot fean 10 soeonds mmnt
mun tols seeandsmaximn the METTAL
ared MIT1IAZ may he <ot fram 5 seends
i e 02 secands maxomuame T
safety Block of the MT1T and MITIAS
fuzes 15 theee semoents, the MITEIAL
has a simigle Coshinpenl blicek,

The mechanieal delay-arming deviee of
the MITL and MIUAT aperates on the
same prineiple as that employed an the
MO, the MTLIA2 aperates Yhe same as
the ANNMTI0ATL fuze. The arming sdeeve
of the MITIAZ i« withdrawn from the
huli by the lag betweert a gear of 34 teeth
o the sleeve and one of 33 teeth on the
hub. Bath gears mesh with an dler mnd a
redduction ratio of 31t | isx obtained. The
arming steeve of the MITIAL2 fuze 1o with-
drawn from the wfety block after appros.
imately 260 revolutions of the armng
vanes; the M and MTTEAT vanes make
455 revolutions before the fuze is armed
Centrifugal force throws the block elear
of the homh,

The fyze is now fully armed but the
cocked firing-pin is restrained from strik-
ing the primer by 1 half-rontd pin nnder
a shoulder of the firing-pine body Thes
half-round pin as controlled by the time
mechanism.

As the flare or phototlash bomb falls
away from the plune the arming wire i
withdrann from the vane stop amd the
armmg-pin Pl arvime-pan s foresd e
by its entupressed spring atd withdraw.
the inner end of the pan from a sbot s the
tining disk The disk oo ow relesed und
revolyes umder the ltlxpl,llw‘ of the clock.
work mechumism A tumsgedik lever,
whieh hins beere adjusted for the destred
delay, bears on the edpe of the tinng
disk. At the peroper tane this Tever falls
it the slot vaeated by the armangd-pin
The timing-disk lover is conneeted thieongh
the firing lever to the halforrund pan and
redeases 1t to tur from heneath the shoyl-
der on the firing-pin, The firing-pan spring
penw drves the pinto the primer. Flane
from the priner passes on o the hooster
oharge of black powder.

BOMBS

MITtAS

Flare, Aircroh, Parachute, AN-MR6
Bomb, PhotoRash, M46

CHARACTERISTICS
M111AQ
Length oveall 4.5 iny
Weight 141
Diometer . . 1.75 ins

ASSIFIED

RN

FUZE FLARE MT_ M1 FULE, FLARE. M.T, MI1EA2

FUZE, FLARE, M1, MIYIAZ2

varcs ass 671




The AN-M120 and AN-M120A1 are
impact fuzes of the arming-pin type with
mechanical delay arming, Delay arming
is accomnlished in the AN-M120A1

,'\u
i3 QCCOIIMAsIIeq I il a2 AV o U §

clockwork within 1.90 - .15 scconds after
removal of the arming-pin.

When the arming wire

’-c,

waryy vy £

Yracn e arming wirce IS ICIOVEa IroIn

the arming-pin a spring cjects it from the

SLIDER PLUG\ﬂ‘ N
5 2
SLIDER LOCK”_‘—_’W

, STANDARD—AN-

fuze., This frees the arbor on the time'
ler

mechanism cylinder and the eylin

gins to rotate. After the cylinder has ro-
ta tod for 1 On 4 15 geconds the dotonator

tated for = .15 seconds the detonator
slider-pin is cleared and the detonator
slider is pushed by its spring un’ul the

Bliubl lUl,l\. Ullbdbbb a llUlc in Lh\, biuU Ul
the slider. This locks the slider in the
armed position and alines the detonator
with the firing-pin and the booster lead-in.

The firing-pin, which has been held in
the safe position by a restraining spring,
is driven into the detonator upon impact
and mmh-q the (—\xn]nslvp tramn.

The AN-M12OA1 model contains a lead

'ledc lead-in in place of the tetryl lead-in
!'\ ‘.‘)lh AN Ml ‘)ﬂ T}I&) nnmar."y A “nr{)hnn

il UIC a4 140, 111e primary aiierence

between the AN-M120 and the AN-

FUZES, BOMB, NOSE,

AM RRID L AAl

s LIMITED STANDARD

7\:{1‘)”\1 isthat t

“ o titna has hasn
\[120A1 is that the arming time has been
reduced from 2.5 s secon nds in the former to

1.90 o .15 seconds in the latter fuze. In
thC AN-M{%AI thC str x] er hea.d and the

arming elements have been strengthened.

BOMBS
AN-M120 AND AN-M120A1
Bomb, Fragmentation, 23 |b., AN-M40

Bamb Fraamentation 22 IL. ANMAOAT

wOMS, s TAgmenmiGrion, L3 0., ANV

Bomb, Fragmentation, 23 Ib., MT2
Bomb, Fragmentation, 23 Ib.,, M72 A1

CHARACTERISTICS
AN-M120 AND AN-M120A1
Lengthoverall.... . ... ... ... 4.6 ins.
Weight. . ............... ... 1.1 ib.
Diameter. ... . ...... .. .. ... 2.3 ins

[ TR YA

AN~INIL UH I 7 STANDARD—ARIN=IVII LU, SUBSTITUTE STANDARD

The M126 fuze is identical in mechan-
ism and functioning to the MI110 but
contains a detonator instead of an Inte-
ryrq] booster. The AN M126 will arm in

approx1mately 1,250 feet of air travel after

release.
The AN-M

irl hnnl wnt

1126A1
dentical with

a detonator which replaces the integral
booster. It is fully armed after 750 feet

of air travel.

BOMBS
AN-M126 AND AN-M126A1

N

N

HUB GEAR
+ #

ARMING SLEEVE
GEAR

gy,
ey

anl-\ Gnc Parcietant fHQ\ 100 tb, o MATAR
Bomb Incendlary qumd 100 Ib ., M4TA2
YA L &0 241 QI nu!nb, Smoke {VVIP), 100 ib. o M4TAL
CHARACTERISTICS
. AN-Meoz ANM122AY
fuze is mechanicalily : :
AN M110A . Length overall. . . .. 3.12 ins. 3.24 ins.
the AN-M110A1 except for  Weight....... .. 0.681b.  1,01b.
(aluminum)
1161
(steel)
Diameter......... . 1.75 ins. 1.75 ins.
STRIKER \hl 2 ;; ; ;
- SAFETY RLOCK -—3 ‘ﬂ Eé Ql
ARMING SLEvE — E\N
\ S e "’A] ILAI FIRING-PIN SPRING
BALLBEARINGS @ N NG aae
{ 3 ARMING HUB

\\\\\C\

f

PINION (IDLER GEAR)

oI TS L LU CL L LLr
2 Tk

igie

FUZE, BOMB, NOSE, AN-M126A1




BOMB FUZES (Continued)

UPPER GEAR-~..__

STRIKER S
OUTER SLEEVE=ITme 0
DETENT——me >

LOWER GEAR CARRIER
SHAFT (srinote)

LOCK SCREW
FIRING PIN
EXTENSION/

INNER SLEEVE-—~—«——-7; |
FIRING PIN HOLDER LU . -l
W [N v

ROT QR
e

DETONATOV
SHAFT NUT.

POSITIONING PIN

AUXILIARY BOOSTER LEAD-IN~

SHAFT SCREW
BOOSTER LEAD-IN—
BOQSTER ="

e

SHEAR PJiN-———
FIRING PIN

|

SHEAR PIN-———
FIRING PIN HOLDER~,

[

FUZE, BOMB, NOSE, AN-Mk. 219—UNARMED POSITION (LEFT), ARMED POSITION (RIGHT)

FUZE, BOMB, NOSE,

AN-Mk. 219—
LIMITED STANDARD

The AN-Mk. 219 is a nose fuze of the
arming-vane type with mechanical delay
arming.

When the arming wire is withdrawn
the vanes rotate the vane carrier and drive
a reduction gear train. The reduction gear
train reduces the relative rotation to one
turn of the shaft for 23 turns of the vane
carrier. As the vane carrier revolves, the
upper pinion turns the upper gear and
advances the central shaft on its threads
until stopped by the shoulder on the shaft
screw. During this operation the lower
gear carricr and striker are raised and the
lug on the lower gear carrier is disengaged
from a slot in the inner sleeve. The lower
pinion then turns the lower gear and
gear carrier through approximately 340°,
bringing into alinement the firing-pin ex-
tension, firing-pin, detonator, auxiliary
booster lead-in, booster lead-in, and
Booster. As this rotation is completed a
locking detent engages the lower gear
carrier to maintain proper alinement of
the explosive train.

Upon impact the head, vane carrier,
striker, and lower gear carrier as a unit
shear the shear pin in the shaft and the

UNCLASSIFIED

a1 1) A AL S SR R OFFICE CHIEF OF ORDNANCE  mHisismkiaimmimiiesmy 1 MARCH 1844

FUZE, BOMB, NOSE, AN-Mk. 219

firlng-pin extension engages the firing-pin.
The firing-pin cuts through its shear pin
and strikes the detonator, igniting the
explosive train.

BOMBS

Bomb, Fragmentation, 30 ib., Mk. 5 Mod. 3

Bomb, Demolition, 100 Ib., Mk, 4

Bomb, Chemical, 100 lb., Mk. 42

Bomb, Depth, Aircraft, 325 Ib.,, AN-Mk. 17
1

Mod.
Bomb, Depth, Aircraft, 325 Ib.,, AN-Mk. 17
Mod, 2

Bomb, Depth, Aircraft, 325 Ib., AN-Mk. 41
Bomb, Depth, Aircraft, 350 Ib,, AN-Mk. 44

Bomb, Depth, Aircraft, 350 Ib., AN-Mk. 47
Bomb, Demolition, 500 Ib., Mk. 12

Bomb, Demolition, Light Case, 500 Ib., Mk, 9
Bomb, Depth, Aircraft, 650 lb., Mk, 29

Bomb, Depth, Aircraft, 650 ib., Mk. 37

Bomb, Depth, Aircraft, 650 [b., Mk. 38

Bomb, Demolition, 1,000 Ib,, Mk, 13

Bomb, Demolition, Light Case, 1,000 Ib., Mk, 9

CHARACTERISTICS
Lengthoverall........................55ins.
Weight. .. ... ... 40 b,
Digmeter. ............ ... . .......... 2.3 ins.

673



BOMB FUZES (Continved)

CBALL BEARINGS

- —EYELET PIN
“BEARI P &’ | i
BEARING CUP & MOVABLE
STEM Cup—ait b K/ (IO R GEAR CARRIER
STATIONARY __ 4RT :

= GEAR CARRIER

PINTON

STATIONARY GEAR

CARRIER STGR

STATIGNARY
GEAR 29 TEETH

ARMING 5 TES ==

e - PINION
: T
b ARM!NG STEM TUBE\ - CIDLER GEARS :
g FINIDN WALKS MOVABLE (FAR AHEAD
INL TOOTH EACH TIME T CinCLES

©FUZE BOOGY CAPR
\ .

T FIRING PLUNGER 0.

LOFIRING PLUNGER

FUZE BODY

CERPRIMER SDETONATOR

ASSEMBLY ™. - DELAY ELLMENT
: N

RELAY
~——DETONATOR :
TTTTDETONATOR HOLDER &

FUZES, BOMB, TAIL, AN-M100A2. AN-M101A2, AN-M102A2

FUZE, BOMB, TAIL, AN-M101A1 (fop), and AN-M101A2 (bottom)

UNCLASSIFIED .

FUZE, BOMB, TAIL,

AN-M100A1—
LIMITED STANDARD

FUZES, BOMB, TAIL,
AN-M100A2,
AN-MI101A2,

AN-M102A2—sTANDARD

These are tail fuzes which are designed
to function on impact and which may be
equipped with M14 primer detonators to
provide delays of 0.01 second, 0.025 sec-
ond, or 0.1 second, or nondelay action.

These fuzes are of the arming-vane type
and have mechanical delay arming. The
arming vanes, delay-arming mechanisms,
firing mechanisms, and explosive compo-
nents of the three fuzes are alike. The
lengths of the arming-stem tubes and arm-
ing stems, and the overall lengths differ
on each model. These variations are nec-
essary to locate the arming vane in the
air stream so that these vane type tail
fuzes may be used in bombs of various
sizes.

Mechanical delay arming is accom-
plished by a reduction gear train between
the arming vane and the arming stem.
This reduces the rotation (unscrewing) of
the arming stem to one turn for each 30
revolutions of the arming vane.

The arming vane is fitted to the bearing
cup so that the eyelet pin fits into grooves
in the arming vane and vane hub. The
vane is then locked on by a nut. The
bearing cup contains a pinion gear and
rotates with the vane on fifteen ball-bear-
ings about the movable gear carrier.

The movable gear carrier is fastened to
the arming stem by a pin. On the extended
surface the movable gear carrier contains
a gear which meshes with the pinion gear.
The pinion gear is rotated by its contact
with a stationary gear held in the station-
ary gear carrier. The rotation of the pinion
gear Is communicated to the movable gear
and as the movable gear carrier and arm-
ing stem unscrews, the whole bearing-cup
assembly is moved rearward.

To prevent rotation but provide for
axial movement a carrier stop through the
stem cup is screwed fast to the stationary
gear carrier.

As the vane rotates, the arming stem is
unscrewed from the firing mechanism.
When the stem is completely separated



BOMB FUZES (Continued)

from the firing plunger the fuze is armed.
This oceurs after 175 revolutions of the
arming vane,

The firing mechanism consists of a fir-
ing plunger held in the unarmed position
by being screwed to the arming stem. As
the arming vane rotates, the arming stem
is unscrewed from the plunger. A firing-
plunger pin riding in a slot in the plunger
prevents the plunger from rotating but
permits axial motion for firing.

When the arming stem has been com-
pletely unscrewed from the plunger the
firing-pin is armed but restrained from
striking the primer by an anti-creep spring.

Upon impact, the plunger firing-pin
overcomes the resistance of the spring
and the pin strikes the primer.

CHARACTERISTICS
AN-M100A1 AN-M100A2 AN-M101A2 AN-M102A2

Length overall............ 9.2 ins, 9.2 ins. 12.2 ins. 16.2 ins.

Weight. . ................ 2.7 Ib, 2.7 1b, 2.9 lb. 3.2 1b,

Diameter. ................ 1.5 ins, 1.5 ins. 1.5 ins, 1.5 ins,
FUZES, BOMB, TAIL, o
MTI2A1, MI13AI, .

) ARNMING WIRE

MI14A1—STANDARD

These three fuzes are identical in all
respects except the lengths of their arm-
ing-stem tubes and arming stems, and the
length overall. These variations permit
use of these fuzes with bombs of various
sizes and properly locate the arming vanes
in the air stream,

These fuzes arm with approximately 80
to 100 fect of air travel and may be used
in operations at extremely low levels. They
have cocked firing-pins and are classed as
supersensitive. However, a delay element
is provided to permit the plane to leave
the target arca before the bomb explodes.
Use of the appropriate M16A1 primer
detonator permits a delay period of 4 to
5 scconds or of 8 to 15 seconds.

The fuze head includes the arming vane,
vane holder, and vane nut which rotate
as a unit. The arming vane is attached to
the arming stem by a cotter pin which
passes through the vane holder and the
stem. The conneection is direct and each
complete turn of the arming vane rotates
the arming stem a full revolution.

The arming stem provides delay arming
since it is threaded to both the body cap
and the plunger and must unscrew from
the plunger before the plunger is ready to
function. This requires approximately 18
to 21 revolutions. A pin through the fuze
wall engages a groove in the plunger and
prevents its rotation with the stem. When
the fuze is fully armed the plunger and

I ACQIFIEN

The explosive train is ignited and the
flame passes successively through the
primer, the black-powder delay element,
the relay, the detonator, and on to the
adapter-booster and bomb charge.

The A2 series require less air travel
for the arming process than the Al
series. The A2 series require but 175 revo-
lutions of the arming vane as compared
to 675 revolutions in the Al series. In
addition, the arming vane in the A2 fuzes
has been strengthened and the number of
blades reduced from 8 to 4.

BOMBS
AN-Mi00A1

Bomb, General Purpose, 100 Ib.,, AN-M30
Bomb, General Purpose, 100 Ib., AN-M30A1

1GLDER b
== T m/‘

) g
VANE HOLDER //
NG STEM GUIRE i

ARM;

AN-M100A2

Bomb, General Purpose, 100 [b., AN-M30
Bomb General Purpose, 100 Ib., AN-M30A1
Bomb, General Purpose, 250 |b., AN-M57
Bomb, General Purpose, 250 lb AN-M5TA1
Bomb Fragmentation, 260 Ib., AN-MB81

AN-M101A2

Bomb, General Purpose, 500 [b,, AN-M43

Bomb General Purpose, 500 Ib., AN-Mé64

Bomb, General Purpose, 500 [b., AN-M64A1

Bomb Chemical, 500 Ib., M78

Bomb Incendmry, 500 ib AN-MT76

Bomb, Semi- Armor-Plercmg 500 Ib AN-M58

Bomb, Semi- Armor~Ptercmg, 500 Ib,
AN-M58A1

Bomb, Seml-Armor-Plercmg, 500 Ib.,
AN-M58A%

AN-M102A!

Bomb, Chemical, 1,000 Ib,, AN-M79

Bomb General Purpose, 1 000 Ib., AN-M65

Bomb General Purpose, 1,000 Ib., AN-65A1

Bomb, Semi-Amor- Plercmg, 1 000 Ib., AN-M59

Bomb Semi-Armor-Piercing, 1 000 Ib

AN-M359A1

Bomb, General Purpose, 1,000 |b., AN-M44

Bomb, General Purpose, 2, 1000 b, AN-M66
Bomb, General Purpose, 2, 1000 Ib., AN-M66A1

Bomb General Purpose, 2 000 Ib AN-M34

Bomb Light Case, 4,000 Ib ANM56

Bomb Light Case, 4 ,000 1b,, AN-M56A1

FUZES, BOMB, TAIL, M112A1, M113A],

M114A1



BOMB FUZES (Continved)

firing-pin are restrained from moving for-
ward by an anti-creep spring.

The firing mechanism is made up of a
plunger, firing-pin, cocked firing-pin
spring, locking balls, anti-creep spring,
and retainer. The locking balls neutralize
the pressure of the spring on the firing-pin
until the moment of impact when plunger
and pin are carried forward by the force
of inertia with sufficient energy to com-
press the anti-creep spring and force the
locking balls into recesses in the fuze wall.
The unlocked firing-pin is then driven
against the primer by its compressed
spring.

The explosive train includes primer, de-
lay charge, relay charge, and detonator.
The flash from this train ignites a charge
in an adapter booster to function the bomb
charge.

BOMBS

M112A1

Bomb, General Purpose, 100 |b.,, AN-M30
Bomb, General Purpose, 100 Ib., AN-M30A1
Bomb, General Purpose, 250 Ib., AN-M57
Bomb, General Purpose, 250 Ib.,, AN-M57A1
Bomb, General Purpose, 300 1b., M31

M113A1

Bomb, General Purpose, 500 Ib., AN-M43

Bomb, Semi-Armor-Piercing, 500 1b., AN-M58

Bomb, Semi-Armor-Piercing, 500 Ib.,
AN-M58A1

Bomb, Semi-Armor-Piercing, 500 Ib.,
AN-M58A2

Bomb, General Purpose, 500 Ib., AN-M&4
Bomb, General Purpose, 500 lb., AN-M64A1
Bomb, General Purpose, 600 1b., AN-M32

M114A1
Bomb, General Purpose, 1,000 Ib., AN-M44
Bomb, Semi-Armor-Piercing, 1,000 1b., AN-M5¢
Bomb, Semi-Armor-Piercing, 1,000 lb.,

A 59A1

B

Bomb, General Purpose, 1,000 Ib., AN-M65
Bomb, General Purpose, 1,000 Ib.,, AN-M65A1
Bomb, General Purpose, 1,100 Ib,, M33

Bomb, General Purpose, 2,000 Ib., AN-M34
Bomb, General Purpose, 2,000 Ib., AN-M66
Bomb, General Purpose, 2,000 ib., AN-M66A1

CHARACTERISTICS
Mi12A1 M113A1 M114A1
Lengthoverall. ......... ... ... ... i, 9.6 ins. 12.6 ins. 16.6 ins.
Weight. . ..o 2.3 1b, 2.5 Ib. 2.8 Ib.
Diameter. ... .o 1.5 ins, 1.5 ins. 1.5 ins.

FUZEes, BOMB, TAIL, M115, MI16, M117—STANDARD

These are tail fuzes of the arming vane
type with mechanical delay arming mech-
anism identical with that used in the
AN-M100A2 fuze previously described.
Use of the proper M16A1 primer detona-
tor permits delay firing of 4 to 5 seconds
or 8 to 15 seconds after impact.

The fuzes differ one from another only
in the length of the arming stems and arm-
ing tubes and in overall length. This per-
mits use in bombs of various sizes and
properly locates the arming vanes in the
air stream.

The arming vanes make from 150 to
170 revolutions before the stem is com-

BOMBS

M115

Bomb, General Purpose, 100 ib., AN-M30
Bomb, General Purpose, 100 |b., AN-M30A1
Bomb, General Purpose, 250 1b., AN-M57
Bomb, General Purpose, 2501b., AN-M57A1
Bomb, General Purpose, 300 Ib., M31

M116

Bomb, General Purpose, 500 Ib.,, AN-M43

Bomb, Semi-Armor-Piercing, 500 Ib., AN-M58

Bomb, Semi-Armor-Piercing, 500 Ib.,
AN-M58A1

Bomb, Semi-Armor-Piercing, 500 Ib.,
AN-M58A2

Bomb, General Purpose, 500 Ib., AN-M64
Bomb, General Purpose, 500 Ib., AN-M64A1
Bomb, General Purpose, 600 Ib., M32

M117
Bomb, General Purpose, 1,000 Ib., AN-M44
Bomb, Semi-Armor-Piercing, 1,000 Ib., AN-M59

Bomb, Semi-Armor-Piercing, 1,000 lb.,
AN-M59A1

Bomb, Genera! Purpose, 1,000 Ib., AN-M65
Bomb, General Purpose, 1,000 Ib., AN-M65A1
Bomb, General Purpose, 1,100 Ib,, AN-M33
Bomb, General Purpose, 2,000 1b,, AN-M34
Bomb, General Purpose, 2,000 Ib., AN-M66
Bomb, General Purpose, 2,000 1b., AN-M66A1

pletely withdrawn from the plunger and CHARACTERISTICS
the fuze is fully armed. M115 M116 M117
The firing Ipechanism is idgntical in Lengthoverall. ... ... ... ... i i 9.63 ins, 12.63 ins. 16.63 ins.
everyrespect with that of the AN-MI12A1  Weight. . ... ..ot 2.7 Ib. 2.9 Ib. 3.9 Ib.
fuze. Diameter. ... ... 1.5 ins. 1.5 ins. 1.5 ins.
BEARING CUP e,
BALLS (15) . -1\
FIRING SPRING - PINION e
FIRING PIN - \ /PLUNGER PIN STATIONARY GEAR GARRIER, \\ 5\ e ARMING VANE
BALL - PLUNGER STEM GUP ——, AR LOCK WASHER
\ / — BODY GaP GARRIER STOP-, A ; \ [ AN NUT
MI6 PRIMER DETONATOR | ,/ ARMING STEM A
MR ™ ARMING STEM TUBE )
ANANNANN y W — =
7 / ,g\ """"" ~ LOCK PIN \\ - Qe ADJUSTING NUT
\fi\ SR 0A000 ) t
2 SN )
] _ped .

i_LOCK NUT

RING RETAINER

> TN
PRIMER \
“DELAY
DETONATOR
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BOMB FUZES (Continued)

FUZES, BOMB, TAIL, M123, M124, M125—suBsTiTuTe STANDARD

These are special-purpose fuzes used
with aireraft bombs when long delay peri-
ods are desired. They are made with fxed
delays of 1, 2, 6, 12, 24, 36, 72, and 111
hours. The different delays are obtained
by variation in strength of solvent con-
tained in a glass ampoule and by varia-
tion in thickness of celluloid which has to
be dissolved by solvent before funectioning
can occur. As supplied to the service each
fuze is stamped with the delay period for
which it has been manufactured,

The delays mentioned, however, are
ouly approximate and vary greatly with
the temperature, being much shorter at
high temperatures and longer at low tem-
peratures. The accompanying table shows
the period at which detonation will oceur
at various temperatures,

The three models are identical in fune-
tioning and mechanism, differing one from
another only in the length of the tubes,
arming stems, and in overall length. The
different lengths are necessary in order
to locate the arming vanes properly in the
air stream when the fuzes are assembled
in bombs of different sizes. The fuzes of
this scries are of the arming vane type
with delay arming accomplished by a re-
duction gear assembly similar to that used
in fuzes of the AN-M100A2 series. The
rotation of the arming stem of the M123,

M124, and M125 fuzes, however, screws :;:;n::riod TEMPERATURE

the stem into the fuze; in the AN-M100A2 115° F 90° F 75° F 55°F 25°F

fuzes the stem is withdrawn for arming. . . ) ) .
“The space required for the deeper entry  1+-ooo oo Ohr 15 mins. 0 hr. 20 mins. O hr. 30 mins. Ohr. 45 mins. 2 hrs. 10 mins.
of the stem into the fuze is obtained by 2 -oooo O br 20 mins. Ohr. 50 mins. 1 hr. O mins. 1hr. 30 mins. 3 hrs. 15 mins.
placing an arming block, serving as a 6. 1h. O mins. 1 hr. 30 mins. 2 hrs. O mins. 3hrs. Omins. 11 hrs. O mins.
spacer, between the stem cup and the 12................1hr. 15 mins. 2 hrs. 30 mins. 3 hrs. 50 mins. 9 hrs. O mins. 30 hrs. O mins.
wvane stop eyelet.

When the borub is dropped the arming 80°F 55°F
Wireispulledfmmthefuze.rele’dﬁiﬂgUIC Q4. oo ... ... 8hrs. O mins. 94 hrs. O mins.
arming block and permitting the vanesto 36, .. .. .. ... e 15 hts. O mins. 37 hrs. 30 mins.
rotate. After approximately 400 fect of 79 o 38 hrs. 0 mins. 96 hrs. 0 mins.
air travel the arming stem advancessuffi- 144, 70 hrs. O mins. 135 hrs. O mins.

FUZES, BOMB, TAlL, M123, M124, M125
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BOMB FUZES (Continved)

ciently into the fuze to crush a glass am-

R . - 3
poule containing a solvent. The released

solvent filters through a delay wad and
attacks a celluloid collar. After a total of
approximately 1,000 feet of air travel the
stem has advanced sufficiently to seat a
disk against a rubber washer, thus sealing
the vane end of the fuze against entrance
of water and leakage of solvent.

The firing-pin and its spring are mounted
within a sleeve and held in a cocked posi-

tion by eight balls seated in a groove
beneath the shoulder of the firing-pin screw
and there retained by the celluloid collar
mentioned above. The sleeve, too, is sur-
rounded by a spring and is held in posi-
tion by a second set of locking balls which
are released only if an attempt is made to
withdraw the fuze from the bomb.
Action of the solvent on the celluloid
collar weakens it until it can no longer
Lold the balls in the groove. The com-
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CHARACTERISTICS
M123 M124 ‘M125
Lengthoverall ............. e e 9.63 ins, 12.63 ins. 16.63 ins,
WY . . . oot 2.9 1b. 3.1 Ib. 3.41b,
DamMeer . . o v it 1.45 ins. 1.45 ins.

PRI ACCQITICH

........ 1.45 ins.

pressed spring then exerts its force on the
pin, pushes the balls aside, and drives the
pin into the detonator, exploding the
booster charge and the main explosive
charge of the bomb.

ANTI-WITHDRAWAL DEVICE—ALL
fuzes of this series incorporate an anti-
withdrawal device which will detonate
the bomb immediately upon any attempt
to unscrew the fuze.

The fuze body is assembled to the body
extension by a loose threaded joint, and
the whole assembly is screwed into the
fuze cavity of the adapter bhooster.

An eccentric groove, tapering from a
maximum depth of approximately 14 inch
o a minimum of approximately 3/32 inch
is machined about the peripbery of the
fuze body extension. A steel ball 4 inch in
diameter is held in the deeper section of
the groove. Should any attempt be made
to unscrew the fuze, the ball wedges tightly
in the shallower portion of the groove and
locks the body extension to the adapter
booster. This permits the body to unscrew
from the body extension. After the fuze
body has moved through approximately
two turns the balls which support the fir-
ing-pin sleeve are pushed into recesses in
the body and the sleeve is freed in much
the same manner as the firing-pin in the
normal operation of the fuze. The sleeve
spring then drives the entire sleeve and
firing-pin assembly into the detonator to
explode the booster and the high-explo-
sive charges.

BOMBS

M123

Bomb, Demolition, 100 Ib., M30

Bomb, General Purpose, 100 Ib,, AN-M30
Bomb, General Purpose, 100 Ib., AN-M30A1
Bomb, General Purpose, 250 Ib., AN-M57
Bomb, General Purpose, 250 lb., AN-M57A1
Bomb, Demolition, 300 Ib., M31

M124

Bomb, Demolition, 500 Ib., M43

Bomb, General Purpose, 500 Ib., AN-M43
Bomb, General Purpose, 500 1b., AN-M64
Bomb, General Purpose, 500 ib., AN-M64A1
Bomb, Semi-Armor-Piercing, 500 lb., AN-M58
Bomb, Semi-Armor-Piercing, 5001b., AN-M58A1
Bomb, Demolition, 600 Ib., M32

M125

Bomb, Demolition, 1,000 Ib., M44

Bomb, General Purpose, 1,000 Ib., AN-M44
Bomb, General Purpose, 1,000 Ib., AN-M65
Bomb, General Purpose, 1,000 Ib., AN-M65A1
Bomb, Semi-Armor-Piercing, 1,000 Ib., AN-M59

Bomb, Semi-Armor-Piercing, 1,000 Ib.,
AN-M59A1

Bomb, Demolition, 1,000 Ib., M33

Bomb, Demolition, 2,000 Ib., M34

Bomb, General Purpose, 2,000 [b., AN-M34
Bomb, Genetal Purpose, 2,000 1b., AN-M6&6
Bomb, General Purpose, 2,000 1b.,, AN-M66A1



BOMB FUZES (Continued)

FUZE, BOMB, TAIL,
AN-Mk. 228—STANDARD

This fuze is of the arming-vanc type
with mechanical delay arming. It is de-
signed for delay action of 0.08 (+0.01)
second after impact.

Arming is accomplished by rotation of
the arming vane and its shaft which turns
an upper gear meshing with a pinion. This
gearing reduces the ratio of rotation to
1 turn of the shaft for 23 turns of the
vanes. Rotation of the cap turns the upper
gear and unscrews the shaft until it is
stopped by a shoulder on the vane-shaft
extension. During this operation the lower
gear carrier is raised and a lug is released
from ils seat in the inner sleeve. This frees
the lower gear and carrier to rotatc under
the impulse of the lower pinion. The lower
gear carrier and the striker turn through
approximately 175° to bring into aline-
ment the firing-pin extensions, delay cle-
ments, detonators, and the leads of each
explosive train. These units are locked in
the armed position by pins.

To insure functioning of the main high-

FUZE, BOMB, TAIL, AN-Mk. 228—UNARMED POSITION

Hinet ASSIFIED

Armed -
—

Uncxrmed\

FUZE, BOMB, TAIL, AN-Mk. 228

explosive charge in the bomb, this fuze is
equipped with two independent firing
mechanisms, cach with its own explosive
train. Each mechanism consists of a fir-
ing-pin extension and a firing-pin. One
pin is slightly longer than the other and
ignites its primer and explosive train a
fractional part of a second ahead of the
shorter pin.

On impact of the bombs the striker and
lower gear carrier cut the shear pin which
passes through the supporting collar and
central shaft, and drive the firing-pin ex-

VANES

tensions against the pins. These strike the
primers and the flash is passed on to the
explosive trains which consist, in each
ease, of a delay element, detonator, aux-
iliary booster lead-in, booster lead-in, and
booster charge.

BOMBS

Bomb, Armor-Piercing, 1,000 I1b., AN-Mk. 33
Bomb, Armor-Piercing, 1,600 Ib., AN-Mk. 1

CHARACTERISTICS

Lengthoverall. ... ................. 16.36 ins.
Weight. ...... ... .. .. ... ..... 10.5 Ib.
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FUZE, BOMB, TAIL, AN-Mk. 228—ARMED POSITION



BOMB FUZES (Continued)
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FUZE, BOMB, HYDROSTATIC, AN-Mk. 230—UNARMED POSITION

FUZE, BOMB, HYDROSTATIC, TAIL, AN-Mk. 230—STANDARD

This fuze is used with depth bombs
dropped from airplanes against such sub-
merged targets as submarines. It is of the
arming-vane type with mechanical delay
arming and may be set to function by
hydrostatic pressure at depths of 25, 50,
75, 100 or 125 feet. Depth settings are
made by an external knob.

Hydrostatic fuzes of this type must be
regarded as consisting of two distinct units:
the vane-actuated delay arming unit which
completes its cycle of operation while the
bomb is in the air; and the firing unit
which depends upon hydrostatic pressure
for its operation and which does not begin
to function until the bomb has entered
the water. The fuze cannot be set to det-
onate on impact nor can the arming oper-
ation be completed unless the bomb is
released from sufficient height to permit
‘of at least 110 revolutions of the arming
vane before it strikes the water. As a
corollary thereto, the hydrostatic mech-

HINCH ASSHFIED

anism is inoperative at normal atmos-
pheric pressures.

Mechanical delay arming is accom-
plished during the free fall of the bomb
by rotation of the arming vane and vane
shaft, connected by a gear train which
reduces the ratio of rotation to 1 turn of
the shaft for 23 turns of the vane. Rota-
tion of the shaft screws it into the detent
retaining cup, raising the cup until it
clears the arming detents which are then
expelled from engagement with the nut
at the head of the depth spring stem. Im-
pact with the water spins two inertia
counterbalances from engagement with
lugs on the stem and the fuzeis fully armed
and the depth mechanism freed for action.
The counterbalances prevent downward
travel of the freed arming stem and deto-
nation of the fuze on impact.

As the bomb submerges, water is ad-
mitted to the hydrostatic bellows through
openings in the body sleeve and in the

A

FUZE, BOMB, HYDROSTATIC, AN-Mk. 230-—ARMED POSITION

housing of the depth mechanism. The
bellows are free to expand in only one
direction, downward, and as they expand
under pressure of the admitted water they
carry with them in that downward travel
the hydrostatic piston, the piston ring,
the counterweight rack, and the depth
spring stem and nut—all moving as a
unit. Both firing spring and depth spring
are thereby compressed.

Functioning of the firing mechanism at
various depths is governed by compres-
sion of the depth spring as positioned by
the setting knob which extends through
the fuze body. The knob may be set and
locked in any of five positions, providing
for explosion at depths of 25, 50, 75, 100,
and 125 feet. The knob is a part of the
depth-setting cam within the fuze body,
and a lug or boss is machined off-center
on the inner face of the cam to engage a
slot in the depth-adjusting sleeve which
surrounds the spring. When the fuze is



BOMB FUZES (Continved)

set for fl_(:Lonation at a depth of 25 feet,
this lug is in its lowest position and the
spring is at maximum expansion. With
each setting for increasingly greater depth
the lug is raised toward the vanes of the
fuze and the spring is compressed within
the sleeve for a corresponding distance.
The further the depth spring is com-
pressed the greater the pressure which
must be exercised upon the hydrostatic
piston by the bellows to move spring and
sleeve downward and compress the firing

FUZES, BOMB, HYDROSTATIC,

spring. Although the pressure is greater,
the distance the piston moves is the same
for all depth settings.

The firing plunger is locked within its
housing by steel balls which are forced
into recesses in the piston after it has
moved downward approximately 34 inch.
This frees the firing spring which drives
plunger and primer against the fixed fir-
ing-pin. The flame passes from the primer-
detonator to the lead-out and lead-in
charges, which are brought into aline-

TRANSVERSE,

ment by the descent of the plunger, and
from them to the relay pellets and the

booster charge which ignites the main
explosive charge of the bomb.

BOMBS

Bomb, General Purpose, 500 |b., AN-Mé64
Bomb, General Purpose, 500 1b.,, AN-M64A1
Bomb, General Purpose, 1,000 Ib,, AN-M65
Bomb, General Purpose, 1,000 Ib., AN-M65A1
Bomb, General Purpose, 2,000 Ib., AN-M66
Bomb, General Purpose, 1,000 Ib,, AN-M66A1

AN-Mk. 234, sTANDARD—AN-Mk. 224, LIMITED STANDARD

FUZE, BOMB, HYDROSTATIC,
TRANSVERSE, AN-Mk, 234—The
AN-Mk. 234 is an arming-pin type of fuzc
which is issued in threce subassemblics:
pistol, booster, and booster extender. It
may be set to function at a predetermined
depth of 25, 50, 75, 100, or 125 feet.

The assembled fuze fits into a trans-
verse tube in the bomb. Arming-pins are
located in cither end of the fuze—one ac-
tuating the functioning of the pistol-firing
mechanism, theolheractuating the hooster
extender and booster to aline the explo-
sive train.

On the exterior of the pistol head are
the depth-setting knob and the lock screw
with safety clip. The depth-setting knob
also serves as a water port. When the fuze
is unarmed the port is elosed by a plug
and a ncoprene tube connector which are
attached to the arming wire. Upon release

B ¥
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BOMB FUZES (Continved)

of the arming wire the plug and tube are
pulled from the pistol, uncovering the
water port. A second arming wire is at-
tached to the bomb jump-out pin in the
booster extender. On release this arming
wire is withdrawn and the jump-out pin
is ejected. This admits water to the bel-
lows and also unlocks the booster spindle.

As the bomb submerges, the water en-
tering the booster extender arms the fuze.
Water pressure expands the hydrostatic
bellows and pushes the booster can toward
the pistol. This movement is retarded by
resistance of the extender spring until the
balls which unite the booster spindle and

stide drop out of their position. The bel-
lows now drive the booster forward with
greater impetus and the slider aliner en-
gages the detonator and primer sliders.
These are moved inward against their
springs until they are alined, at which
time the subbooster cup enters the slot
of the detonator-primer holder and comes
into contact with the detonator charge.
All the action in the booster extender is
accomplished before the bomb reaches a
depth of 20 feet.

During the process of arming in the
hooster cxtender and booster the hydro-
static bellows of the pistol arc expanding.

FUZE, BOMB, HYDROSTATIC, TRANSVERSE, AN-Mk. 234—PISTOL
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FUZE, BOMB, HYDROSTATIC, TRANSVERSE, AN-Mk. 224—PISTOL

HINCY ASSIFIED

F.9

As the bellows are extended they advance
the hydrostatic piston and compress the
firing spring and the adjustable spring.
The adjustable spring controls the depth
at which the firing mechanism will func-
tion by restraining the advance of the
piston. The amount the adjustable spring
must be compressed is predetermined by
rotating the depth-setting step to the
proper position under thelugs on the spring
housing. The depth-setting step has. four
stepped surfaces, cach cxpanding the ad-
justable spring so that an additional 25
feet of depth 1s required to provide the
proper hydrostatic pressure for compress-
ing the adjustable spring and actuating
the firing mechanism.

The firing-pin is held in the safe posi-
tion by locking balls. These drop into
recesses when the piston has advanced
sufficiently and free the firing-pin. The
compressed firing spring then drives the
pin into the primer, igniting the detona-
tor, subbooster, and booster.

FUZE, BOMB, HYDROSTATIC,
TRANSVERSE, AN-Mk. 224—The
AN-Mk. 224 fuze is similar in mechanism
and functioning to the Mk. 234 fuze. It
consists of three subassemblies: pistol,
booster, and hooster extender.

The pistol of the Mk. 224 is set for
depths of 25, 50, 75, 100, and 125 feet by
disassembly and not externally as in the
Mk. 234, Each depth-setting requires a
different firing-pin spring or combination
of firing-pin spring and auxiliary spring
as follows:

Firing-pin  Auxiliary
Depth Spring Spring
P13 N Yellow
BOF.. .o Black
TSR Black Green
100 f,............... Yellow Red
195 F. .. ... Black Red

The different firing-pin springs and
auxiliary springs are supplied separately
and the desired spring or springs must be
inserted before installing the pistol in the
bomb.

The head of the Mk. 224 pistol con-
tains a jump-out pin which closes the
water port before withdrawal of the arm-
ing wire.

This fuze is armed and detonated in
the same manner as the Mk. 234.

BOMBS

AN-Mk, 234 and 224

Bomb, Depth, Aircraft, 325 Ib.,, AN-Mk. 17
Mod. 1

Bomb, Depth, Aircraft, 325 lb., AN-Mk, 17
Mod, 2

Bomb, Depth, Aircraft, 325 Ib., AN-Mk. 41
Bomb, Depth, Aircraft, 350 Ib., AN-Mk. 44
Bomb, Depth, Aircraft, 350 Ib., AN-Mk, 47
Bomb, Depth, Aircraft, 650 Ib,, Mk. 29
Bomb, Depth, Aircraft, 650 Ib., Mk. 37
Bomb, Depth, Airctaft, 650 Ib., Mk. 38
Bomb, Depth, Aircraft, 700 Ib., Mk. 49



