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ORTAR M2-A/IOU %-STANDARD 

T he 60 mm Mortar, M2, is of French 

origin, developed by the Edgar Brandt 

Company, but manufactured in the 

United States under rights purchased 

from the Brandt organization. Its design 

has been altered and improved to conform 

to our standards. In addition to its normal 

function, it is now utilized as a projector 

for the illuminating shell, M83, employed 

to disclose aerial targets at night. 

MORTAR, Ml----The mortar consists of 

the barrel, base cap and firing pin. The 

base cap, ending in a spherical projection 

which fits into a socket in the base plate, 

is screwed to the breech end of the 

smooth-bored barrel. The firing pin fits 

in the base cap, which is bored and 

threaded axially to receive it. 

MOUNT, Ma-The bipod mount com- 

prises the leg, elevating mechanism and 

traversing mechanism assemblies. The 

leg assembly consists of two tubular steel 

legs connected by a clevis joint attached to the elevating screw guide tube. Spread 

of the legs is limited by the clevis joint, 

which is provided with a spring latch to 

lock the legs in the open position. The 

legs terminate in spiked feet. The left leg 

has a cross-leveling mechanism consisting 

of a sliding bracket connected by a link 

to the elevating screw guide tube. 

The elevating mechanism assembly 

consists mainly of an elevating screw nut 

which moves vertically on a screw within 

a guide tube, the elevating screw being 

actuated by a crank attached to its lower 

end. 

The traversing mechanism consists of 

a horizontal screw operating in a yoke 

and actuated b y a traversing handwheel. 

The sight bracket fits in a dovetail slot 

provided in the yoke. 

The barrel is clamped to the bipod by 

means of a clamping collar and saddle, 

shock absorbers being used to stabilize 

the mortar and mount cluring firing, 

The base plate consists of a pressed 

steel body to which are welded a series 

60 mm MORTAR, M2, IN FIRING POSITION, WITH SHELL, M49A2 

of ribs and braces, a front flange and a 

socket. A locking lever fastens the spheri- 
PRINCIPAL CHARACTERISTICS 

Cal Projection of the base CaP in the 
MORTAR, M2 

socket. 
Weight of Mortar, M4, and Mount, MP. .42.0 lb. 
Weight of mortar. . . . . . . . . . . . . . . .lP.8 lb. 
Overall length of mortar.. . . . . . . . . . .P8.6 ins. 

Sighting and Fire Controf 
Equipment 

Diameter of bore. ................... .2.36 ins. 
Rate of fire, maximum ....... .30 to 35 rds./min. 
Rate of fire, normal. ............. .18 rds./min. 

Sight (Collimator), M4 

Am munition 

MOUNT, M2 
Weight of mount. ................... .P9.P lb. 

Weight of bipod .................... .16.4 lb. 
Weight of base plate. ............... .I%8 lb. 

Projectile and propelling charge are 
Elevations, approximate. ........... .40” to 85” 

Mortar clamp oosition A. ........ .40” to 65” . . 
in one unit constituting a complete round. Mortar clamp position B.. . . . . . . . . .45” to 70” 

The shell is furnished with stabilizing fins 
Mortar clamp position C., . . . . . . . . .50” to 85” 

and a nose fuze. Propelling charges are 

Mcrximum traverse 
I 

.ght . . . , . . , . , . . . . . . 70 milr 
Maximum traverse, left. . . . . . . . . ,. . . . .70 mils 

divided into parts to provide for zone AMMUNlTtON 

firing. Shell Runge, Approxhde 

REFERENCES-TM 9-2005, v.3; FM 
HE., M49AP.. . . . . . . . . .I00 to 1,985 yd5. 
llluminatinq ~83 , 

23-85. Training, r;ib9 

UNChASSlFlEn 
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81 MM MORTAR MI--MOUNT --STANDARD 

D uring the first World War, the stand- 
ard mortar adopted by the U. S. Army 

for infantry use as an indirect fire weapon 
was the British 3” Stokes trench mortar, 
Mk. I. Designs for a new mortar were 
started in 1920, but were abandoned in 
favor of attempts to improve bomb vanes 
in an effort to attain greater accuracy. 
While these tests were under way, the 
French firm of Edgar Brandt succeeded 
in developing a refined version of the 
Stokes mortar, together with suitable 
ammunition, which satisfied the require- 
ments of the 17. S. War Department. 
After tests of the Stokes-Brandt mortar 
and mount were completed successfully 
by the Ordnance Department, and the 
using arms, manufacturing rights were 
purchased from the Brandt Company. 

The 81 mm Mortar, Ml, has a heavier 
barrel than the Stokes, Mk. 1, and a 
heavier base plate of new design. It also 
has a greater range and a higher rate of 
fire. 

MORTAR, Ml-The complete weapon 
consists of a barrel, bipod and base plate. 
The barrel is demountable from the bi- 
pod to form one load, while the bipod and 
base plate comprise two loads. Each load 
is light enough to be carried by one man. 
The smooth-bore muzzle-loading barrel 
is a seamless drawn-steel tube fitted at 
the breech end with a base cap within 
which is secured a firing pin protruding 
into the barrel. 

MOUNT, Ml-The mount consists of a 
base plate and a tubular steel bipod 
formed by two legs attached to a center 
trunnion by means of a compass joint. 
The left leg carries a cross-leveling mech- 
anism which consists of a sliding bracket 
connected with the guide tube by a con- 
necting rod. The mortar clamp, in two 
sections, clamps the barrel to the bipod 
and can be adjusted to three positions on 
the barrel. 

The base plate is a rectangular pressed- 
steel body to which are welded a series of 
ribs and braces, a front flange, three 
loops, two handle plates and a socket for 
the spherical end of the tube base cap. 

Sighting and Fire Control 
Equipment 

Each mortar is equipped with a sight 
which includes a collimator, elevating 
and lateral dcflcction mechanisms, and 
longitudinal and cross-levels. The sight 

81 mm MORTAR, Ml, IN FIRING POSITION, 
WITH SHELLS, M43 AND M56 

mechanism, supported by a bracket 
fitted into the mortar yoke, provides ac- 
curate laying for elevation and deflection. 

Sight, M4, and Aiming Posts, M7, 118 
and M9, are used with the 81 mm mortar. 

Transportation 
The 81 mm mortar can be carried by 

two men or can be transported on Han2 
Cart, MGAI. It is also part of the arma- 
ment of the Half Track 81 mm Mortar 
Carrier, M4. 

Am munition 
Stabilization in flight is obtained by 

fins on the shell which cause the pro- 
jectile to strike nose first. A point- 
detonating impact type of fuze is fitted 
to the nose of the shell. The propelling 
charge atlachcd to the base end of the 
projectile consists of an ignition cartridge 
an d propellant increment. The incrc- 
ments of the charge arc removable to 
provide for zone firing. 

REFERENCES-TM 9-2005, v.3; TM 
9-1260. 

PRINCIPAL CHARACTERISTICS 
MORTAR, Ml 

Weight of Mortar, Ml, and Mount, Ml .13&O lb. 
Weight of mortar. . . . . . . . . . . . . . .44.5 lb. 
Overall length of mortar, . . , . . * . . . . . .49.5 ins. 
Diameter of bore.. . . . . . , . . . . , . . . . . . .3.2 ins. 
Rate of fire, maximum. , . . . , . .30 to 35 rds./min. 
Rate of fire, normal. . . . , , , . . . . , . .I 8 rds./min. 

MOUNT, M1 
Weight of mount. . . . . . . . . . . . . . . . .91.5 lb. 
Weight of bipod . . . . . . . . . . . . . . 46.5 lb. 
Weight of base plate. . , . . . . . . . , , 1 . . . 45.0 lb. 

Elevations, approximate. . . . . , . . . . . .40” to 85” 
Mortar clamp position A. . . , . . . .40” to 70” 
Mortar clamp position B. . . .50” to 80” 
Mortar clamp position C.. . . . . .55” to 85” 

Maximum traverse, right. . . . . . . . . . . . . .65 mils 
Maximum traverse, left. . , . , . . . . . .65 mils 

AMMUNITION 
Weight Ranges, Approximate 
H.E. shell, M43A1, 6.87 lb.. .lOO to 3,290 yds. 

M36, IO.62 lb,. . . . . r . .300 to 2,558 yds. 
Chemical shell, M57,10.75 lb.. 300 to 2,470 yds. 

, 
, ,‘;;r 
ii’) A*: 
///I pi$f 

HAND CART, M6AI 

HAND CART, M6A1 
STANDARD 

The Hand Cart, Al6A1, is a ut.ilit,y ve- 
hiclc which dialers from the basic Hand 
Cart, ,M3A4, only in the addition of suit- 
able brackets and straps to adapt it for 
transport of the 81 mm mortar. It can 
also be used as an ammunition cart for 
the 37 mm Gun, M3A1, the 60 mm mor- 
tar, or the 81 mm mortar. 

CHARACTERISTICS 
Overall length (including pole). ...... .69.5 ins. 

Dimensions of body. ... .24 ins. x 32 ins. x 5 ins. 
Overall width. ..................... .39.1 ins. 
Weight. ............................ 70.8 lb. 
Tire Size. .................... 4 ins. x 12 ins. 
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e l 50 CARRIAGE ZI--STANDARD 

MULTIPLE CAL. .50 MACHINE-GUN CARRIAGE, MS1 (MULTtPLE CAL. .50 MACHINE-GUN MOUNT, M45, ON TRAILER MOUNT, M17) 

M obile and semi-mobile automatic weapons battalions armed 
with the Caliber .50 Machine Gun, MZ, on the Mount, M3, 

lacked firepower for effective action against enemy attack 
aviation. In order to provide an antiaircraft weapon of con- 
centrated firepower which could be used for convoy defense, 
the Multiple Caliber -50 Machine-Gun Carriage, M51, was 
designed and standardized. 

The Multiple Machine-Gun Carriage, 11151, is composed of 
the Multiple Caliber .50 Machine-Gun Mount, M45, with four 
Caliber .50 Browning Machine Guns, HB, M2, on the Mount, 
Trailer, Ml7. The carriage is drawn by a prime mover. 

The Mount, 3145, is a power-driven, armored gun mount, 
with a self-contained power unit. It can be traversed through 
360”, and elevated from - 10” to +90”. Firing of the guns 
and movement of the mount are controlled from a pair of 
hand grips in front of the gunner’s seat within the mount. 

All the rotatable elements of the mount are located in a 
turret which rests on a welded steel base plate anchored to the 
floor of the trailer. A centrally located gunner’s seat is situated 
between two trunnion sectors which carry the guns and am- 
munition chests. A sight base-in the center of which is the 
Navy Reflector Sight, Mk. IX, the control handle, and the 
firing switch-extends over the gunner’s head from one trunnion 
to the other and moves with the trunnions. 

Two Caliber .50 Rrowning JIachine Guns, HB, M2, are 
mounted outboard on each trunnion. An ammunition Chest, 
312, with a capacity of 200 rounds, is mounted outboard of 
each gun. The guns are normally fired electrically by solenoids, 
but may be fired by a hand-firing mechanism on each gun in 
the event of power failure. 

A variable speed drive unit beneath the mount turntable 
drives the mount in elevation and azimuth at speeds from 
0” to 60” per second. The variable speed drive obtains its power 
From two heavy-duty 6-volt storage batteries in the rear of the 
mount. These batteries are charged by a 30@watt, 12-volt, 
gasoline motor-driven charger located beside the batteries. 

PRINCIPAL CHARACTERISTICS 
OF MOUNT, M45 

Weight, without armor, guns, ammunition chests, 
fuel, and operator. .. .... ........... .................... 

Weight, fully equipped, including gunner (approx.). 
.1,468 lb, 

........... 
Weight of armor. 

.4,396 ib. 

.......................................... .13P 16. 
Overall width. ........................................... 
Overall height (guns level). 

.791/’ ins. 

.............................. 
Power drive. 

.4 ft., 7 ins. 
.............. Maxson Var. Speed Drive, Model 1 POA with 

Weight of power drive. 
1 -hp., 1 P-volt, 90-amp. electric motor 

.................................... .I39 lb. 
Power charger ........... B riggs 8 Stratton, Model 304, type 85594, 

Charger output 
driven by a l-cylinder, 4-cycle gasoline motor 

................................... 
Weight of power charger 

.300 watts, 15 volts 

.................................... .75 ib. 
Batteries, storage, lead, acid, 3-cell, f 7 plates per cell (6 volts each) .... .P 
Armament, Cal. .50, HB, MP, Fixed B rowning Machine Guns, mounted 

outboard on right and left trunnions. ..... ........ ...... ........ .4 
Ammunition ........ Cal. .5?! 800 rounds (800 rounds each in Cal. .50 

Azimuth speed. 
Ammunrtron Chests, MP, mounted outboard on guns) 

........ .......................... 
Elevation speed. 

.O” to 60” per sec. 

.................................. .O” to 60” per sec. 

A removable shield of armor plate, with hinged doors on the 
top, fits between the trunnion to provide protection for the 
gunner and the driving mechanisms. 

The Trailer Mount, M17, is a short coupled, 4-wheel type 
vehicle. It is a modification of the General Trailer, 117, used to 
transport Generating I-nit, 547, in Antiaircraft Gun Battalions. 
Jacks at each corner of the trailer 
firmly for firing. 

~FERENCES-OClE 17969 ; 0C;M 
18964; OCM 19140; T,lil 9-222. 

allow it to be emplaced 

18020; OCM 18845; OCM 

. . 
. w,. 

15 JANUARY 1944 153 
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T he Multiple Caliber .50 Machine-Gun 
Trailer Mount, M55, was designed as 

an antiaircraft ground mount to be trans- 
ported by airplane. It consists of the 
Multiple Caliber .50 Machine-Gun Mount, 
M45C, mounted on the Trailer Mount, 
M20. 

The Multiple Caliber .50 Machine-Gun 
Mount, M45C, is identical with the Mul- 
tiple Caliber .50 Machine-Gun Mount, 
&I45, used with the Multiple Caliber .5O 
Machine-Gun Carriage, M51, except for a 
special armor shield protecting the mech- 
anism and the gunner. 

Armament consists of 4 Browning 
Caliber .50 Machine Guns, HB, M2, with 
a rate of fire of 450 to 575 rounds per 
minute for each gun. Two guns with their 
ammunition chests are mounted outboard 
of each trunnion. The gunner sits between 
the trunnions, from which position he 

UNCLASSIFIED 

controls the movement of the mount and 
the firing of the guns through the medium 
of a handlebar control. 

Elevation is from -9” to +90”. A con- 
tinuous traverse of 360’ is possible for the 
power-operated turret. Power for the 
elevating and traversing mechanisms is 
supplied by two truck type 6-volt storage 
batteries connected in series to furnish 
12 volts to the constant speed drive 
motor. Two differentials, each driven by 
two Reeves split pulley variable speed 
drives, permit variation in speed of the 
elevation and traverse gears. Deflection 
of the handlebar control governs the 
speed of the pulleys. Movement of the 
output shaft of the differential is in pro- 
portion to the amount of speed change of 
the pulleys. Rates of tracking in both 
elevation and traverse are from a minimum 

of x0 per second to a maximum of 60” 
per second, 

The Trailer Mount, M20, is a portable 
two-wheeled mount that may be moved 
for short distances by hand or by a prime 
mover. It is capable of stowage in a 
CG4A Glider or a C47 Transport Air- 
plane. The removable pneumatic-tired 
wheels are equipped with hydraulic brakes. 
Mechanical jacks allow the mount to be 
emplaced and leveled in firing position 
when the wheels are removed. A steel 
pole extends from the front of the mount 
and ends in a lunette for attachment to 
the pintle of a prime mover. Tow ropes 
are supplied for aid in manual manipula- 
tion of the mount. 

REFERENCES-OCM 22521; OCM 
22117; OCM 21716; OCM 20241; OCM 
20025. 
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T he 20 mm Automatic Gun, Mk. IV, 
for close-range, high-angle fire, is the 

Swiss Oerlikon Gun as manufactured in 
England and adapted to American manu- 
facturing limits. 

The Mk. IV Oerlikon will operate 
automatically so long as the trigger is 
held back in the firing position or there is 
a cartridge in the magazine. Ejection is 
automatic, and the gun is furnished with 
a safe-fire gear. The cyclic rate is ap- 
proximately 450 rounds per minute. 

The gun is composed of recoiling and 
nonrecoiling parts. The recoiling parts 
comprise the breech bars and springs, 
and the barrel spring with its casing. The 
nonrecoiling parts consist of the barrel, 
mounted on the breech casing; the breech 
casing; various stops; a locking gear, and 
the trigger group. 

The barrel is of forged steel, with fins 
outside the outer section to support the 
barrel spring and permit air circulation 
for cooling. The first two inches of the 
muzzle flare outward as a flash shield. 
The barrel can be readily removed and 
replaced by a new barrel. 

A detachable drum-type magazine with 
a capacity of 60 rounds is carried on top 

of the breech casing. 

The Oerlikon employs the force of the 
explosion to check and reverse the move- 
ment of a relatively heavy breechblock 
that is never locked. This breechblock 
recoils and counterrecoils with a purely 

20 mm AUTOMATIC GUN, MK. IV (Oerlikon) 

reciprocating motion, The barrel spring 
alone tends to keep the breechblock 
closed. 

Before opening fire, the breechblock is 
pulled back until the sear is held by the 
trigger hook, compressing the barrel 
spring and causing a pull on the recoiling 
parts. Pressure on the trigger releases the 
breechblock, which is then moved for- 
ward by the barrel spring. The forward- 
moving breechblock picks up a round 
from the magazine and seats it in the 
chamber. dust before the block reaches 
its fully forward position the hammer- 
operated striker pin fires the round. 

When the round is fired the gas pres- 
sure first absorbs the forward momentum 
of the barrel and then blows it backward 

until the compressed barrel spring checks 
its movement. At full recoil the barrel is 
to the rear of the position at which it is 
caught by the trigger hook. As each round 
is fired the empty cartridge case is blown 
from the chamber, upon which the case is 
tipped out of the breech face by striking 
against an ejector in the breech casing. 

When all rearward momentum has been 
absorbed the barrel is again brought for- 
ward by the counterrecoil action of the 
barrel spring. On its way forward the 
breechblock picks up the next round from 
the magazine. 

AMMUNITION-Ammunition is in the 
form of complete fixed rounds. It consists 
of Shell, HE., Mk. IV, with tracer, and 
H.E., Mk. HI, without tracer. 

PRINCIPAL CHARACTERISTICS 
Weight of gun .................................................................... .I47 lb. 
Weight of tube ..................................................................... .37 lb. 
Rate of fire, rds./min ............................................ .390-500; aver. 450 (approx.) 
Muzzle velocity. ............................................................... .P,725 F./s. 
Pressure ................................................................. .48,160 lb./sq. in. 

Length, overall., . . . . . . . . . . . . . . . . . . , . . . . . . . , . . . _ . . . , , . , . . . . . . . , . 
-I 

87 ins. w/o shq$der r$ 
97 ins. with 

Number of fands and grooves. ........................................................... .9 
Riling ................................................................... ..l in 36uniform 
Length of rifling. .............................................................. .48.798 ins. 
Cooling system ....................................... , ............................... .Air 
Principle of operafion ............................................................ .Blowback 
Magazine.......................................................................6~roun d 

Weight of round.. . . . . .,. . . . . . . . . . . . . . . . , . . . . . . 
-I 

H.E., Mk. IV, with tracer-.514 lb. . . . . . 
H.E., Mk. /II---.546 lb. 

Weight of projectile.. . . . . . . . . . . . . . , . . . . . . . . . . , . . , . . . 
i 

H.E., Mk. IV, with tracer-.%81 lb. 
H.E., Mk. Ill--.?2714 lb, 

Weight of charge. . . . . , . . . . , . , . , . . _ . . . . . . . . . . . . . . i 
H.E., Mk. IV, with tracer--.060 lb, 
H.E., Mk. Ill-.0646 lb. 
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37 MM ANTITANK GUN MSAl-CA 

PRINCIPAL CHARACTERISTICS 

GUN, M3Aj 

Weight ............................. 191 lb. 

Length (overall) of gun. ........ .6 ft., IO’/2 ins. 

Length of bore .................. .53.5 calibers 

Muzzle velocity .................. 2,900 f./s. 

Volume of chamber. ........... .19.92 cu. ins. 

Travel of projectile in bore. .. ...... .69.95 ins. 

Maximum powder pressure. .. .50,000 Ib./sq. in. 

Type of mechanism. ............... Drop block 

Rate of fire (approximate). ........ .25 rds./min. 

Range .......................... .12,850 yds. 

RECOIL MECHANISM 

Type ........................... .Hydrospring 

Weight ............................ .771/2 lb. 

Normal recoil (- 1 in. + l/z in.) ....... .20 ins. 

Maximum recoil.. . . . , . . . . . . . . . . 201/z ins. 

Spring pressure (average). . . . e . . . . . . .217 lb. 

Maximum piston-rod pull. . . . . . . . . .6,000 lb. 

CARRIAGE, M4Al 

Total weight without gun. . . . I.. . . .721 lb. 

Height of lunette (limbered position). . .291/2 ins. 

Length of carriage from muzzle 

to lunette. . . . . . . . . . . . , 154l/* ins. 

Width over hub caps. . . . , . . . . . . . . .631/z ins. 

Height (traveling position). . . . . . _ . . .377,/g ins. 

Trail spread (maximum) (included angle). .60” 

Elevation (maximum), carriage on wheels . . .15” 

Depression (maximum), carriage on wheels. - IO” 

Traverse (maximum, right). . . . . . . . .30” 

Traverse (maximum, left). . . . . . . . . . . . . ,30” 

AMMUNITION M43# H.E. 

Weight of complete round. .3.13 lb, ............ 

Weight of projectile (as fired). .I .61 lb. ......... 

Weight of bursting charge. .. ......... ..08 5 lb. 

Weight of powder charge .49 lb. ............... 

Type of ammunition. Fixed .................. 

Muzzle velocity. ..................... ,2,600 t./s. 

Armor penetration homogeneous plate 

M74, A.P. 

3.14 lb. 

1.92 lb. 

.O lb. 

.32 lb. 

Fixed 

2,900 f./s. 

20” from normal- 500 yds.. . . . . . . . . , . . . , . . . . . . 1.4 ins. 

MslB2, A.P.C. 

3.43 lb. 

1.92 lb. 

.O lb. 
53 lb. 

Fixed 

2,900 f./s. 

2.4 ins. 

~WO~~~L~ssiF,ED.. . . . + . . . . .I.0 in. 

T he 37 mm guns are the lightest weap- 
ons of the field-gun type used in the 

U.S. Army. The original 37 mm gun sup- 
plied to the U.S. Army in 1917-18 was 
the M1916, of French design. It was a 
comparatively low-velocity weapon not 
suited for antitank employment. 

The 37 mm Gun, M1916, is classified as 
Limited Standard for manufacture, but . 
as Standard for issue, with Its cradle, 
as subcaliber equipment. The Carriages, . 

M1916, M1916Al and M1916A2 are also 
Limited Standard. 

The desirability of a light, highly mo- 
bile antitank guu, using armor-piercing 
and high-explosive shells, resulted in the 
production of the 37 mm antitank 
matbrie whose design features closely re- 
semble the German Rheinmetall weapon. 

The 37 mm Antitank Gun, .&IX, repre- 
sents the most powerful piece that has 
been manufactured to weigh less than 
1,000 pounds. Recent developments in 
ammunition have increased the muzzle 
velocity from 2,600 feet per second to 
2,900 feet per second, with consequently 
greater armor penetration. 
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1 (Continued) 

GUN, MS--The rifled barrel is a one- 
piece forging threaded to screw into a 
breech ring recessed for a vertically sliding 
block which is operated manually, The 
recoil system is of the hydraspring type, 
including a buffer mechanism which pre- 
vents possible damage to the weapon due 
to sudden stopping of the recoiling parts, 
The estimated life of the gun at normal 
pressure is approximately 2,500 rounds. 

GUN, M>Al--Addition of gas deflec- 
tors to the M3 gun changed its desig- 
nation to M3Al. These gas deflectors 
were subsequently removed, but all 37 
mm, M3, guns with muzzles threaded for 
gas deflectors are now designated M3Al. 

CARRIAGE, M-This carriage has a 
split trail and pneumatic tires. It can be 
towed by a prime mover on roads or across 
country, and by its crew. Elevating and 
traversing mechanisms are attached to 
the mount. Adjustments in traverse are 
normally made by the use of the travers- 
ing handwheel, although a traversing re- 
lease handle allows rapid changes in 
traverse through free movement of the 
gun. The handle must be held in position 
during free traverse, for on release of the 
handle the gun is automatically locked to 
the traversing mechanism. 

In order to increase stability of the gun 
during firing, wheel segments which swing 
on the axle raise the tires off the ground. 
The segments are locked in both travel 
and firing positions by a handle-actuated 
plunger. 

The Telescope, M6, is held in position 
by the Telescope Mount, M19, which is 
attached to the gun carriage by means of 
a bracket, assuring movement of the sight 
with the gun during traverse. 

While a 37 mm gun squad consists of 
six men, the Carriage, M4, is designed for 
one-man control of aiming, elevating, 
traversing and firing. 

Carriage, M4, is classified as Limited 
Standard. 

CARRIAGE, MdA+--This carriage is 
identical with the Carriage, M4, except 
that for quick adjustment of the gun in 
traverse a release mechanism permits tra- 
verse to be effected by pressure of the 
right shoulder and arm against the shoul- 
der traversing bar so long as the travers- 
ing release handle is locked to the rear. 
With the traversing release handle in its 
forward position, the gun may be traversed 
by use of a traversing knob. 

The classification of this carriage is 
Standard. 

Sighting and Fire Control 

Equipment 
On Carriage Equipment 

Telescope, M4 

Telescope Mount, Ml 9 

Off Carriage Equipmenf 

Lensatic compass 

Bore sight 

Ammunifion 
Ammunition for the 37 mm gun is in 

the form of fixed rounds. It consists of 
A.P.C. Shot, M51B1, with tracer; H.E. 
Shell, M63, with B.D. fuze, M58; canister, 
M2; A.P. Shot, M74, with tracer; T.P. 
Shot, M51, with tracer, and Drill Cart- 
ridge, M13. 

Trainers 
Subcaliber equipment for 37 mm guns 

comprises the rifle, subcaliber, ca1. .22, 
M2Af, and the rifle, subcaliber, Cal. .30, 
M1903A2, both minus the stock and front 
and rear sights, together with mount, 
subcaliber, Cal. .22-.30, M6. Rifles and 
mount are classified as Standard. 

REFERENCES-FM 23-70 ; TM g-2005, 
v.3. 

BREECH VIEW OF 37 mm OUN. M3A1, Showing (1) Elevating Wheel; (2) Traversing Wheel; (3) Traversing lock and Leverl 

uNC&ASSISIED 
(4) Trigger-actuating Handle; (5) Shoulder and Arm Traversing Bar 
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57 MM ANTITANK GUN 

57 mm ANTITANK GUN, Ml, ON CARRIAGE, Ml, IN FIRING POSITION; CARRIAGE, MIA31 1s CARRIAGE, Ml, WITH MINOR MODIFICATIONS 

B ritish battle experience indicated the 
need for a light gun more powerful 

than the Z-pounder (37 mm) which could 
be employed as an antitank weapon or 
be mounted in a tank or gun motor car- 
riage. This requirement was met by the 
g-pounder gun, standardized in America 
for Lend-Lease manufacture as the 57 
mm Gun, Ml. 

O.C.M. 16489, dated 20 February 
1941, authorized the preparation of draw- 
ings of the British 6-pounder gun, carriage 
and on-carriage fire control equipment 
converted to American gears, threads and 
tolerances. On 15 May 1941, O.C.M. 
16722 recommended standardization of 
the British-American 57 mm matkriel as 
Gun, Ml, Carriage, Nil, Telescope, MN, 
and ‘l’clcscope Mount, M24. 

Modifications were made to the Ml 
Carriage which culminated in the present 
Carriage, IUIlA3. These changes included 
substitution of free traverse for gear 
traverse, and new lunette, drawbar, and 
trail lock assemblies. 

Am munition 
Ammunition for the 57 mm, Ml, Gun is 

in the form of fixed rounds. It consists of 
A.Y. Project&, M70. 

UNCLASSlFlED 

PRINCIPAL CHARACTERISTICS 
GUN, Ml Traverse (maximum, right). ................ -45” 

Weight of gun ....................... .755 Ib. Traverse (maximum, left). ................. ,450 

Overall length ...................... -1 I7 ins. Width of tread (c/l-c/l of wheels). ... -57.7 ins. 

Lengthofbore ...................... .50cals. 

Muzzle velocity .P,700 f./o. 
AMMUNITION 

................... 

Volume of chamber. .lOO cu. ins. Weight of complete round A.P., M70. . .12.56 Ib. ............. 

Travel of proiectile in bore. ............ .96 ins. Weight of projectile (target practice 

Maximum powder pressure. ... .46,000 fb./sq. in. 
or armor piercing}. ................ .6.28 Ib. 

Breech mechanism. .Vertical sliding wedge 
Weight of powder charge 

...... 

Rate of fire (approximate). 
................. .. 

........ .30 rds./min. 
(approximate). .!I.25 lb. 

Rifling. Right-hand; 1 turn in 30 cats. 

Type of ammunition 
.................... Fixed 

.......... 

Range. ......................... .10,260 yds. 
Armor penetration-homogeneous plate 

20” from normal- 500 yds ......... .3.4 ins. 

RECOIL MECHANISM, Ml 
1,000 yds. ........ .2.7 ins. 
2,000 yds ......... .1.9 ins. 

Type. ........................... Hydrospring 

Weight, with slipper. ................. .373 Ib. 

Normal recoil (-1 in. + l/2 in.). ..... .!293/ ins. 

Maximum recoil .................... .3l l/z ins. Sighting and Fire Control 
CARRIAGE, MlAO Equipment 
Total weight without gun. .1,945 Ib. . ........... 

Height of lunette (limbered position). .... .2X ins. On carriage Equipmen’ 

Length of carriage (muzzle to tunette). .2OOl/, ins. Telescope, Ml B 

Width over hub caps. ................. .75 ins. Telescope Mount, M24Al 

Height (traveling position). ............ ,50 ins. 

Trail spread (maximum) (included angle). ... .90” 
Off Carriage Equipment 

Elevation (maximum), carriage in Gunner’s Quadrant, Mi 

firing position. ........................ .15” 

Depression (maximum), carriage in I~EFICRICNCXS-~~TVI 9-2005, v. 5; ‘JY31 
firing position. ........................ -5” g-303. 
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IC ~LESC~PES FOR USE WITH MOBILE ARTILLERY 
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PANORAMIC TELESCOPES FOR USE WITH MOBllE ARTIUERY (Continued) 

line of sight. Zero graduations and &LC- 

companying indexes on the elevation knob 
and on the rotating head below are 
matched to set the instrument for a 
horizontal line of sight. 

The azimuth scale is graduated in lOO- 
mil intervals from 0 to 32 and from 32 

M I2 

Mt2A2 

back to 0. An azimuth micrometer covers 
100 mils at 1-mil intervals. Open sights 
are provided on each telescope. 

Retitles and scales of panoramic tele- 
scopes are illuminated by self-contained 
instrument lights. 

Ml2At 

Mt2A3 

RETICLE PATTERNS FOR THE Ml2 SERIES OF PANORAMIC TELESCOPES 

PANORAMIC TELESCOPE, Ml 

Panoramic Telescope lnrtru- Gun Carriage status of Additional on-car- 
Telescope Mount ment Carriage riage equipment 

Light for this mat6riel 

Ml M3Al C Ml3 75 mm Pack Howitzer Standard None 

Carriages, Ml, M8 

Ml 

Ml 

Ml 

Ml 

Ml 6Al 

Ml 6Al 

M16Al 

Ml6 

MPO 

MPO 

M/O 

MI0 

75 mm Howitzer 

Carriages, M3A2, 

M3A3 

75 mm Howitzer 

Carriages, M2Al , 

M3, M3Al 

105 mm Howitzer 

Carriage, M3Al 

105 mm Howitzer 

Carriage, M3Al 

Standard 

Limited 

Standard 

Standard 

Standard 

Range Quadrant, M3 

Instrument Light, Ml 8 

Elbow Telescope, M5 

Range Quadrant, M3 

Instrument Light, Ml 8 

Elbow Telescope, M5 

Range Quadrant, MS 

Elbow Telescope, M61 

Range Quadrant, M8 

Elbow Telescope, M6I 

OptiCd Characteristics Of Panoramic 
Telescope, M-l 

Magnification .3 power 

Field of view 12” 12’ 

Diameter of exit pupil. . , . 0.15” 

Effective focal length of objective. 2.362” 

Effective focal length of eyepiece. .0.78# 

it distinguishing point of this telescope 
is that the eyepiece slants upward at an 
angle of 25”; in other standard panoramic 
telescopes, the eyepiece is horizontal. 

JVhere Panoramic Telescope, B/l 1, is 
not available, Elbow Telescope, M62, 
and Telescope Bdapter, hZ9, with a 
l-inch filler, can be used as a substitut,e 
for the panoramic telescope. 

TELESCOPE MOUNT, MS-This mount 
supports the Panoramic Telescope, M-1, 
on the cradle of the 75 mm pack howitzer. 
It is mounted on a socket which is sup- 
ported on a central pivot. The latter is 
aligned to the bore of the weapon. It 
automatically applies to the azimuth and 
the angle of elevation any necessary cor- 
rection for trunnion cant. 

This mount completes the sighting 
equipment for the 75 mm pack howitzer, 
containing within itself leveling, cross- 
leveling, angle-of-site, and elevation 
mechanisms. 

An elevating knob operates an eleva- 
tion scale which is graduated in 100-mil 
intervals and an elevation micrometer 
which is graduated in I-mil intervals. The 
elevating knob is attached to a range 
drum which is scaled in yards. 

The angle-of-site mechanism consists 
of an angle-of-site level vial and a 600-mil 
scale and associated micrometer scale, 
operated by the angle-of-site micrometer 
knob. 

Telescope Mount, 113 has been re- 
classified as Limited Standard. All mounts 
are to be modified to M3AlC status. 

TELESCOPE MOUNT, MAlC-This 
telescope mount, now standard in place 
of the M3, consists of Telescope Mount, 
3x3, modified to permit its use at eleva- 
tions up to 65”. Telescope Mount, M3, 
can indicate a maximum elevation Of 
only 45”. 

TELESCOPE MOUNT, Ml6 -This mount 
supports the Panoramic Telescope, Ml, 
on the 7.3 mm field howitzer carriage. It 
con taius leveling and cross-leveling mech- 
anisms. The gun is laid in elevation by 
means of the range quadrant, which is 
mounted 011 the right side of the carriage. 
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TELESCOPE MOUNT, M3, WITH INSTRUMENT LIGHT, Ml3 TELESCOPE MOUNT, M16, WITH PANORAMIC TELESCOPE, Ml 

TELESCOPE MOUNT, Ml6 has been re- 
classified as Ih-GLetl Standard. &\11 mounts _ b I 
are to he modified to Nll~L11 status. 

TELESCOPE MOUNT, Ml6Al -This 
telescope n-lou~~t is stsndartl for use on 
75 mm howitzer carriages in place of the 
MlG. It is an Rllfi telesc0T~e mount modi- 
fied to permit its use at elevations up 
to 65”. 

Panoramic 
Telescope 

Instrument 
Light 

PANORAMIC TELESCOPE, M6 

Gun Carriuge Status of Additional on-carriage 
Carriage equipment for this 

matkriel 

M6 M9 75 mm Gun Carriages, 
MI916, MlPIbAI, 
MI916M1, MI916MIAl 

75 mm Gun Carriages 
MI917, MI917AI 

2.95” V.M. Gun I _.j 
Carriage . 

155 mm Gun 
Carriage, M3 

I55 mm Gun Carriages, 
MI917, MI917A1, 
MI918, M1918A1, MI 

155 mm Howitzer Carriages, 
MI918AI 

155 mm Howitzer Car- 
,riages MI 917, MI 918, 
Ml91 7A3 

Limited 
Standard 

Sight, MI 916 (L.S.) 

Mb 

M6 

M6 

M6 

M9 

M9 

M9 

M9 

Limited 
Standard 

Rocking Bar Sight (L.S.) 

Limited 
Standard 

Sight, MI 912 (L.S.) 

Substitute 
Standard 

Quadrant Sight, Ml 9I8Al 

Limited 
Standard 

Quadrant Sight, Ml 918AI 
& MI 918 (L.S.) 

Optical Characteristics of Panoramic 
Telescope, M6 

Power. . . . . . . .4 

Field of view. . . . . , . . . IO” 

Diameter of exit pupil .I .66” 

Effective focal length of objective. . . 3.135” 

Effective focal length of eyepiece. 0.788” 

Mb 

Mb 

M9 

M9 

Substitute 
Standard 

Quadrant Sight, MI 918AI 

Limited Quadrant Sight, MI 918 
Standard (L.S.) 

This instrtlment, ilselP stanclard, is 
used only on certain 1imiLed standard and 
substitute slanclurd matkriel. It has a 
reticle with a vert,ical and a horizontal 
crossline. The latter is graduatecl in mils 
to indicate tleviatiolk+ from tile central 
position. An open si.ght on the side of the 
rotating head permits rapid approximate 
ztiming. 

M6 

Mb 

M6 

M6 

M9 

M9 

M9 

M9 

8” Howitzer Carriage,. 
MI 917, U.S. 

8&Hi;it;erSCarriage, 
. . 

.240 mm Howitzer 
Carriage, Ml 918A2 

155 mm Gun Motor 
Carriage, MI 2 

Limited 
Standard 

Rocking Bar Sight, 
Type A (L.S.) 

Limited 
Standard 

Rocking Bar Sight, 
Type B (L.S.) 

Substitute 
Standard 

Quadrant Sight, Ml91 8Al 

Standard Quadrant Sight, Ml 918 (L.S.) 
Telescope, M53Al 
Telescope Mount, M40 

UNCLASSIFIED 
7 Illliiillllillllllllllllilli llllil~lilllll~i~lili!~~li’~~llllllIlilll~~ill ~/l~lillllll!llllllll/lllllIll~~ll~l~llll~lllllllllllliil~lltlllll!ll OFF’ 1 C E CH 1 EF 0 F 0 R DNA NC E ~~~l~~~~~~~~~~~lll~iillllliiii~i~~~~~~~t~~~~iiri 1 AU @j@T * 1 9 4 4 2 7 7 
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PANORAMIC TELESCOPES FOR USE WtTH MOBttE ARTttlERY (Continued) 

(WITH SUBSTITUTE STANDARD PANORAMK TELESCOPE, M5A5) 

PANORAMIC TELESCOPES, Ml2 SERIES 

Panoramic Telescope Instru- Gun Status of Other sighting 
Carriage Carriage equipment used 

with this materiel 
Telescope 

Ml2 

Ml2 

Ml2 

Mount 

Ml 8Al 

Ml8Al 

ment 
Light 

Ml9 

Ml9 

M30 

i 

MI2 
M35 

155 mm Gun 
Carriage, Ml 

Standard Quadrant Mount, Ml 
Instrument Light, Ml 2 

8’ Howitzer Standard Quadrant Mount, Ml 
Carriage, Ml Instrument Light, Ml 2 

240 mm Howitzer Standard Elevation Quadrant, Ml 
Carriage, Ml, and 
8” Gun Carriage, MP Quadrant Adapter, Ml 0 

4.5’ Gun Carriage, Ml Standard 

TELESCOPE MOUNT, MZlAl 

Ml2 

Ml2 

Ml2Al 

Ml 2A2 MI1 Al Ml9 

Ml IA2 MI1 Al Ml9 

M12A3 

M25 M34 

M25 M34 

MPP Ml9 

M21 Al(S) Ml 9 

or 

M45 A2 (L.S.) 

155 mm Howitzer 
Carriage, Ml 

Standard --I-_ 

75 mm Gun Standard Elbow Telescope, Ml 4Al* 
Carriage, MP A3 Range Quadrant, M5 

Telescope Mount, MB3 

105 mm Howitzer Standard 
Carriage, MB series 

Range Quadrant, M4 
Telescope Mount, M23 
Elbow Telescope, Ml 6Al D* 

105 mm Howitzer Standard 
i;t,sr Carriage, M7, 

Range Quadrant, M4 
Telescope Mount, M42 
Elbow Telescope, Ml 6Al C* 

The m:tin clistinguishing point of this 

instrllmcnt is in its mct,hod of mounting, 

no separalc mount being rcquirccl. Tn- 

stead, there is u T-lug on the telescope 

shank which fits into a corrcsponcling T- 

shank which is in most cases lowted on 

the second item of sighting equipment. 

Optical Characteristics of Panoramic 

TeIescope, Ml 2 

Power . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . .4 

Field of view. . . . . . , . . . . . . . . . . . . 10” 

Diameter of exit pupil.. . . . . . . . . . . . . . . .0.165” 

Effective focal length of obiective , . . . .4.004” 

Effective focal length of eyepiece. . . . . . . . . . . . I ’ 

The four standard panoramic telescopes 

of the AI12 series we iderltical csccpt for 

the p;Ltterns of the rcticles. In appearance 

and optical chrtrlccteristics, they are simi- 

lar to the 346. 

2 7 8 v lllllllllllllllllllllllllllltlillllllllllllllttiltltllllllllltllltllillllll~ttllllttltlttlttllttlllllillllllllU 0 FF I C E C H I EF 0 F 0 R D N A NC E lUtiitUuillUUllllllUlllll~ttllllllll~ll~t~lUUttlllll~~lllllUU~lll~~U~tll~~ 1 AVg, (J ST 1 94 4 
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~~~~~~~~~ (Continued) 

(WITH SUBSTITUTE STANDARD PANORAMIC TELESCOPE, M5A4) 

-- . . 

PANORAMIC TELESCOPE, Ml!! -The 
reticle has :t horizontal mcl ;L vcrticttl lint 
interscctirrg at right angles. The hr,rizon- 
tal line is graduated at 5-mil irrtervals, 
indicating 100 mils to the right arrcl to the 
left of the center. 

PANORAMIC TELESCOPES, M92A1, 
Ml2A2, Mi2A3----ln addition to the CM- 
tral vertical and Imrizorltal crosslinc’s, the 
retitles of these telescopes have p:trallcl 
horizontal and vcrticxl lines bcIow the 
central horizontal crosslirrc to irrdica te t hc 
elevations for various ranges. The lines 
are spaced differently in each of the four 
models in order to apply to a specific 
weapon and ammunition. ‘I’he number of 
the firing table from which the rarlgc- 
elevation data for graduating the reticle 
was taken is engra\.ed at the bottom of 
each reticle. 

Direct laying of these guns in lath 
azimuth and eIevation is therefore possi- 

blc with the irse of the p:rnoramic telc- 
sco],c cmcl rrlo~rllt only. \~‘ll~wc\‘cy- possil,lc, 

liow’evw, the pairorumic tc~lcscopc is ~rsd 
only for irrdircct laying of the gun in 
clircction. 

MOUNTS FOR PANORAMIC TELE= 
SCOPES, Ml2 SERIES---‘l’hcsr~ mourlts ({if- 
fcr iri the w\-ny irr \Vhiclr thc*y art’ affisl~cl to 
thck gurr cilrrkgc~. -111 of thcrn Ir;~I~c lc~~cl- 
ilig, cross-lcvcling, and ;tzimrrtll-~omI,crr- 
satirig mccharrisms, arrtl a socket iri t 0 
which tlicb panoramic L~~lcs~~p~ is insertetf 
and firmly held irr place. 

TELESCOPE MOUNT, Ml8Ai - This 
mount has a housing which is firmly 
txJtcd to the left sicle of Llw carriage. The 
mount clots not elcvutc with tlic gurr. 

TELESCOPE MOUNT, M21--- This 
morrnt has a bracket which fits over the 
left cntdl~~ frurlrriorr, beilrg attxehc~d to tlrcb 
cratIle. ‘I’he mourrt t~lcw~cs lvvith the gun. 

TELESCOPE MOUNT, M21Ai ---This 
consists of Telescope IlIorrrrt, 11121, with 
a lockirrg clc~ice added to the fore and 
aft leveling worms. It is standard for use 
on 3 inch matbrie and on the 105 mm 
TIowitzcr Carrisgc, M2, and the 105 mm 
IIowi tzcr ATotor C‘arriagc, 117. 

TELESCOPE MOUNT, A422 -“i’his 
morult is l~rwkctcc~ to the upper cross- 
nrm ou the gun cracik md is ccwtcrcd on 
a pwlorlgutron ot the left trunnion es- 
tending into the actuatirrg arm of the 
mount. It thcrcfore rotates in elevation 
with the gun. 

TELESCOPE MOUNT, M25 -This 
mount, with the Pzlrroramic Telescope, 
1112, constitutes the complete sighting 
equipmcn t for the 4.5” Gurr Carriage, Ml, 
and the 155 mm Howitzer Carriage, Ml. 
In additiorr to forming the support for 
the panoramic telescope, the mount has 
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PANORAMIC TELESCOPES FUR USE WITH MClBlLh ARTILLERY (Continued) 

incorporated into it mechanisms for lay- 
ing the weapon in elevation. 

Attached to the mount are an actuating 
arm bracket and another bracket which 
is attached to the gun carriage. Both 
brackets are bolted to a third bracket 
which is, in turn, bolted to the end of the 
left trunnion. 

The actuating arm bracket supports 
the pivot for the cross-leveling mecha- 
nism. The actuating arm itself acts as a 
pivot for elevating the longitudinal level- 
ing mechanism. 

The elevating mechanism is actuated 
by the elevating worm which causes the 
body assembly and the rocker to rotate 
about the actuating arm. The elevation 
scale is graduated at lOO-mil intervals, 
from 0 to 1,100 mils with the 0 graduation 
indicating normal. An elevation microm- 
eter covers 100 mils at I-mil intervals. 

LJMCbASSlt-IED 

TELESCOPE MOUNT, M41 Al, WITH PANORAMIC TELESCOPE, 
MlZA3, AND DIRECT SIGHTING TELESCOPE 

TELESCOPE MOUNT, M3O -This 
mount, follows the gcncral pattern of 
mounts for the JI 12 series F):tnoramic 
tclescq~cs, and since it is ncvcr LISC~ for 
laying the gurl in elevation, it is mounted 
so that it does not elevate with the gun. 

TELESCOPE MOUNTS, M4lAl and 

M41A2 - LIMITED STANDARD - ‘I’elt- 
scope nhlnt, 11141~11, was formerly 
s tan&ml for use on ;3-inch anti tank gws. 
It was tle~ig~~tl t0 mom hth kt 3r 12,13 
panoramic tclcscopc and a straight Tele- 
scope, M41. The latter was used for direct 
laying in a one-man, one-sight system. 
This mount was originally developed by 
modifying Telescope llount, 1121, by the 
addition of a11 S irlch filler l>iccc and a 
new actuating arm which had an exten- 
sion and bracket on the outer end to sup- 
port the straight t&scope. 

With the standardization of Trlcscope, 
R479C, and Telescope MOUH~, MT>lhl, in 
place of Telescope, R14 I, thcrc was no 
longer any requircmen t for a panoramic 
telescope mount with additional facilities 
for the mounting of a straight telescope. 
Tclcscope Mount, MilAl, has therefore 
been reduced to limited standard, and the 
M21Al is standard. All M4lAI mounts 
are to be made similar to the standard 
mount, M21A1, by modification to II44 IA2 
status. This requires the removal of the 
8 inch filler piece and the straight tele- 
scope holder and the addition of a lock- 
ing device to the fore and aft leveling 
worms. 

REFEHENCES--OS Y-16; TM 9-305; 
TM g-15-45; TM 9-1548; mu g-1551; 
TYi 9-1552; TM Y-1553; TM g-1583; 
TM 9-158-4; TR4 9-2005, v.5; TM 9-2674. 
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M3 LIMITED 
SPANDAW- STANDARD 

STANDARD RANGE QUADRANTS 

Range Quadrant Gwn Carriage 

t 
IgAl ~. . .75 mm Howitzer Carriages, MZAt , 

M3, M3A1, M3A2, M3A3 

M4. . 105 mm Howitzer Carriages, M2, 
MlAl, M2A2 

M5.. ..,. I.11 .75 mm Gun Carriage, M2A3 

M8. . ,105 mm Howitzer Carriage, M3Al 

MlOC .3 inch Gun Carriages, Ml AI and M6 

A range quadrant is Ustd for laying :I 
gun or howitzer in clcv;ttion, for indirect 
fire. It is mounted on the right-hand side 
of the carriage so that ttuy movement of 
the gun in elevation is imptlrtetl to the 
instrument. 

The five st:dartl moclcls of range 
quttdrants arc essentially the s;tme, hav- 
ing the same gcncral appt‘arar~~e, anal 
performing the same frrnclk~ris+ lb& in- 
strument has a cross-le\velillg mechanism, 
arid a range-elevation mechanism which 
contains rtinge und clcv:~ti0n sc;tlus. In 
addition, it has an angle-of-site lcvol vid. 

An elevation mechanism, which is con- 
tained in the elevating-worm housing, 
consists of an elevating-worm knob itnd 
accompanying mechanism, an elevation 
scale graduated into lCWmi1 int,ervals, an 
elevation micromctcr covering 100 rriils at 
l-mil intervals, and a range drum, 

The angle-of-site se&, gduatcd in 
increments of 100 mils, represents u total 
of GO0 mils. ‘l’hc normal angle of site is 
represented by the graduation “3.” The 
angle-of-site micrometer is grdudccl into 
100 equal spaces, each representing 1 mil. 
The centering of the longitutlind level 
vial indicates that the gun has been clc- 
vated to an angle equal to the angles 
shown on the scales. The angle-of-site 
mechanism is gesred to the elevation 
mechanism, so that the angle of site and 
the angle of elevation are mechanically 
added together. 

Each range drum is scaled for ii specific 
weapon and a particular type of ammuni- 
tion and powder charge. The clrum is 
revolved until the index, which moves in 
a helical groove, is positioned at the cle- 
sired range. At this time the correct 
elevation will he indicated by the elc- 
vatiori scale ant1 micrometer, 

RANGE QUADRANT, MS---This in- 
strument is inserted in 11 socket in the 
sight bracket on the right side of the 
cradle. The Elbow r~~l~s~ope, 315, is 
clamped into a socket in the upper put 
of the range quadrant. The range quad- 
rant has a lateral tlcfkction meclxmism for 
use with this telescope in direct fire only. 

RANGE QUADRANT, M3 (ME is similar except for change of range scales) 

RANGE QUADRANT, M4 

w 0 FFI C E C H I EF 
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RANGE QUADRANTS MSAK, Md, #6, /vi I MloC (Continued) 

RANGE QUADRANT, M5 

RANGE QUADRANT, MlOC AND 
TELESCOPE MOUNT, M23 

UNCLASSIFIED 

Illuniir~alion I’Or the> S('itlt‘3, l<>VChls 1~1111 
ritngc’ drunl is pro\-irl(brI 1)~ mc’;ujs of In- 
strumcut Ligltt, 3118. 

Ihnp QLldrf1lIt) 113, Il?lS 1,cTn Ix’- 
ducecl in classification to 1,imitecl Stand- 
ard. iill instruments will be motlificd to 
;cI:-Lll(: status. 

RANGE QUADRANT, MSAlC--lhqy 
Quadrant, M3A 1 c:, consists of Range 
Quadrant, -3I3, modified to permit its use 
with the howitzer cIevated up to 65”. 

RANGE QUADRANT, M---This range 
quadrant is mounted on a pad on the 
right side of the howitzer cratllc. On a 
bracket in the upper part of this instru- 
ment are mounted the Telescope Mount, 
M23, and the Elbow Tclcscope, 33: l&Al. 
Three range drums are provided, bearing 
range graduatiurls for high-explosive shell 
for zones of fire III, V and VII. 

A built-in lighting system with power 
supplied by four flashlight cells provides 
illumination for the elevation and anglc- 
of-site scales and micrometers, the range 
drum, and the levels. The cells are con- 
tained in a battery box on the mounting 
bracket. 

RANGE QUADRANT, MS--The 
mounting bracket of this instrument is 
supported on an extension of the right 
trunnion of the gun and on the guard of 
the gun cradle. ‘I’hc Telescope Mount, 
R1.23, which supports the Elbow Tele- 
scope, RI 13A1, is fastened to an extension 
on the upper part of this range quadrant. 
Fonr range drums are provided for use 
with four (liffcrcnt kinds of ammunition. 

. This instrument has a built-in lighting 
system similar to that used in the M4. 

RANGE QUADRANT, M-This range 
quadrant is mounted on a support on the 
right sitlc of the howitzer cradle. The 
$~lbOW r~CkwOpC, hI61, fits iIlto a damp 

iI1 the upper part of the range quadrant. 
Only one range (hum is provided. It is 
graduated ill terms of the semifixed H.E. 
Shell, 311, with P.D. Fuze, ;\IAS, for 
zone I\‘. This range quadrant makes use 
of fnstrumcnt Light, 3118. 

RANGE QUADRANT, MloC-This 
range quadrani is similar to 11~ R1d and 
ItI 5 range qllnclrants, except that it has a 
r;irlgc (irum for the 3 inch 1I.E. Shell, 
R142, with Fuze, P.1). , 12248, muzzle 
velocity 2,800 feet per second, and mounts 
by four bolts wit,hout a trunnion pin 
SlIpport. 

li~~~~~ri~~~~~:s-~r~I g-236; TM 9-15 17; 
‘1’11 g-1551; Till g-1552; I’M g-2005, 
v. 5. 
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29&U, 
LIMITED STANDARD 
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ELBOW TELESCOPE, MS ELBOW TELESCOPE, M14, Ml6, OR M29. THESE MODELS ARE iDENTICA1 
EXCEPT FOR DIFFERENCES IN THE RETICLES 

T hesc elbow telescopes are mounted on 
the right side of a gun or howitzer c;Lr- 

riage and nre used for laying the gun in 
elevcltion in direct fire. They ztre 3-power, 
fixed-focus, prism-erecting instruments, 
with line of sight dways parallel to the 
axis of the bore of the gun. There is a 90” 
elbow, thus permitting the ohscrvcr to 
f$Lcc the side of the curri;tgc while ob- 
serving. Each lclescopc bus a ret irlc 
etched with range lines iqqdictablc to llic 

ammunition used. Tclescopcs, Ml4AI, 
34 lGil.IC, I\Zl(ji~Il>, L+.II~ iC12(3Al, ~tre 
e~h to bc proviclcd with a window for 
illumination of the rcticlc by me:tns of 
Instrument Light,, M3G. 

ELBOW TELESCOPE, M5---on cithcr 
siclc of the vcrticd axis, the reticle is 
etchd with a sclric5 of lolrg and short hori- 
zont:Ll linc5, numbed to rcprcsent range’s 
from 400 to 3,000 yarcls. ~1 letter “N” 
rcprcscrlts the norm)il line of sight, 

This tcIcscope has no separate mount, 
but is clamped into the upper part of the 
Range Quadrant, Jf3. The Range Quad- 
rant has an azimuth worm knob, anti 
when large latcrd clcflcctions are being 
applied, it may bc used in order to bring 
the target, within the field of view. 

ELBOW TELESCOPE, AM-This instru- 
ment fits into it damp in the Range 
Qudrant, MS. Th c reticle pattern has a 
normal point nc2lr the top and a series of 

Elbow Telescope Gun Carriage 
Telescope Mown) 
.----_---~ - -..- I-~ -__I-. _ ____ .- - ----ll_--~------ __II _ ___.-- -- _--_-- 

M5 . . . . . . . . . . . . . . . . . . . . ..I.._.__ . . . . . . ..None . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...75 mm HowitzerCarriage,M3Ai 

M5 . , . . , . . . , . . . . , _. . . .None. . . 75 mm Howitzer Carriages, MPAl, M3 

M14, Mi4Al . . . . , . . MP3. , ’ I. :;;. .~.~.~.~.~,‘.~.‘.~,‘.‘.‘.~,~,~, ~~~~~‘~‘~‘~‘~~~~~ .~,~,‘.‘.~.‘.‘.~.~ .75 mm Gun Carriage, M2A3 

M14, Ml4Al.. . _. _. . . ,.M23... 

Ml6, Ml6AlD. . . , ,::. M23 .,...__ ._., ::.::::::.::‘:::::.:‘1;::::;65” 

75 AI; &A Carriages, MI, MIAl, M2A2 

mm Howitzer Carriages, M2, MBAI, M2A2 

Ml&Mi6AlC... . . . . . . . ..__ ,....,. M42 . . . . . . . . . . . . ,., ,... . ,105 mm Howitzer Motor Carriage, M7 

M29................... . . . . . . . . . . . . . . . , M23. . . . . . . . . . .‘.‘,‘,.. 3” Anti-tank Gun Carriage, M6, Ml Al 

Mb1 . . . . . . . . . . . 1 . . . . . . . . . . None. . . . . . . . . . . . . . . . . . . . . . . . 

~~~~~~~~~~1~~ 

. . .I05 mm Howitzer Carriage, M3 
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SUBMARINE MINE PLOWING 
M9C, M9D, M9F STAND 

T hf. .lltrrl,.:til,# j>ji~tf:!,,’ I-. Irei 1 a 8 2:. :,! I *I ‘l t It i’i’ .L f f.c”:~**s *I < ::: ‘_S 7: i- t :t If’ t i‘ tl‘l,1 !1tr j.L’k,’ !!a i * .t t ,I t[(lJ$c (;lltjf\ ,,: 0: tr:i c.,rj,*e %>I i !i .s . ** (111*p 7 it; r1 j,,: j* .:: :v 6 7 ii% 31: 
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SUBMARINE MINE PLOTTING BOARDS M9C, M9D, M9F, M1906, M1918Al (continued) 

on its ollter end for indicating the azimuth 
at which the arm is set. 

The sccontlary arm is pivoted from a 
sliding block which is set at the point on 
the base line corresponding to the tiist:Lnce 
Of tllC WCOIl(lWy Stilti from the priIIlilry 

station. The secondary station i~ltlcx l~ox 
is attikched tcj the arm by a coupler rcI)rc’- 
sent+ the rlistancc hetwcen tbc two sta- 
Cons. An ausiliary ;tm is pivotcvl from 

the center of the board and is attached to 

the iritlcs 1,0x of the secondary arm. It 
provides a I~ltil~ls of keeping the ~eco~~dary 
itrm parallel to a raclius from the center of 
the hoarc I. 

SUBMARINE PLOTTING BOARD, 

Ml918Al--‘l’his is ;L largtbr plotting board 
with a plottilrg r;trliIls of 75 incbcs. The 
boarcl is Ilot it fllll semicircle, for the ;izi- 
rnilth circle covers only ;dwul lti0”. The 
base lille is not a diamctcr of a circle, pcr- 
pencticular to the 1lorma1 ttzinluth of the 

SUBMARINE PLOTTING BOARD, Ml91 8Al 

MINE PREDICTOR M19kSTANDARD 
. 

Ml916 

board. The stations are attached perrna- 
ncntly to a fixed plate on slccvcs correctly 
positioned in distance and direction from 
the center of the circle. No auxiliary arm 
is ~ie’cdcd, and the primary and secondary 
arms are coupled directly to the index 
hoses. 1G~ch coupler is equal in length to 
the scaled distance between the station 
reprcs”I ted and the center of the azimuth 
circle. The index%oxes have subscales for 
reading the azimuths of the station arms 
to .05”. 

PLOTTlNG BOARD, M9C--‘be stand- 
ard submarine plotting hoard is an adap- 
tation of Plotting Board, Rl4, with a plot- 
ting radius of (i7>$ inches and a scale of 
150 yards to an inch. Tt has been stand- 
ardized in place of the ?ull906 and the 
34 1918hl to facilitate production. 

PLOTTING BOARD, WD-This is the 
W-type board, scaled at 300 yards per 
inch. 

PLOTTING BOARD, M9F-This is the 
MS-type hoard, scaled at 100 yards per 
inch. 

REFEXENCES--TIM g-1570; TIAI 9-2571. 

T he mine predictor is used in conjunction 
with the submarine mine plotting 

hoard for determining when a moving 
target will arrive at the location of a 
mine. The instrument is a triangular piece 
of xylonite marked into a series of similar 
triangles. The radial lines represent time 
at. 5-second intervals ranging from 0 on 
the left to 45 seconds on the right-hand 
edge, Between the left side of the pre- 
dictor and the O-second line is a wider 
triangle with radial lines representing the 
travel of the target in 15 seconds. 

The course of the target is plotted on 
the plotting hoard at 15-second intervals, 
therefore the distance traveled in 15 
seconds can be quickly ascertained. The 
predictor can be placed on the last plotted 
position of the target so that the distance 
between the left-hand edge and the zero 
graduation is equal to the distance traveled 
in 15 seconds. The time required for the 
target to reach the nearest mine can be 
read on the predictor. 

REFERENCE-FM S-6. 
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I ARD 

I -SUBSTITUTE STANDARD 
STANDARD 

BINOCULAR M---This instrument 
is standard to meet all requirements for 
an g-power, 56mm objective binocular. 
It is designed with a large objective for 
use as a night glass. At present, it is 
supplied only to the Engineer Corps 
for use at searchlight control stations. 
Binoculars M7 and 1115hl are sub- 
stitute standard for this requirement. 

BINOCULAR MIS-This is a 7- 
power, 50-mm objective binocular, 
which has been waterproofed to enable 
it to withstand a 5-minute submersion 
test. It is limited standard for use by 
the Engineers and the Air Forces, as 
well as for other services requiring a 
large objective binocular. 

BINOCULAR MlSAl--Binocular 
M15, modified to permit the use of 
Filter Ml, is standard for issue to the 
Army Air Forces. Tt consists of the 
Ml5 with the soft rubber cycshiclds 
and the polarized filter and associatetl 
mechanism removed. Sew plain phc- 
nolic eyeguards to accommodate Piltcr 
Ml are added. 

BINOCULAR Ma--This is the stantl- 
ard instrument to meet all requirements 
for a G-power, 30-mm binocular. It has a 
field of view of 8” 30’. This instrument 
was recently adopted as Stan(lard for 
procurement in lieu of I);inoculars 313, 
118, and 319, which arc now Substitute 
Standard. The >I13 is made to the 
same specifications as lhe M3, 328, 

and 119, except that whereas the latter 
are subjected to a rain test, the )I13 is 
required to meet a 5-minute submer- 
sion test. hnother binocular of this 
group is the limited standard 316 which 
is similar to the 313, M8, and MS. It 
was originally procured for the British 
only and had reticle graduations to 
meet their needs. Since it’ has been 
issued to the t’. S. Army Air Forces, it 
has been given a standard designation. 

BINOCULAR Ml&---This is an un- 
waterproofed 7 x 50 binocular, with a 
reticle similar to that of the JI13 type 
of instrument. This binocular is usecl in 
limited quantities by cavalry, infan- 

try, and armored units with special 
rcquircmcnts for a binocular with a 
reticle for laying the gun and for 
spotting. It has better light gathering 
qualities and higher magnification than 
the 3113 type binocular but is sub- 
stitute st:tndard for the Ml7 because 
it is less waterproof than the latter. 
This binocular without the reticle is 
designated 317. 

BINOCULAR Ml7 -This consists of 
i~inocular 1115, modified by the addi- 
tion of a reticle. It is standard for 
issue to those units requiring such an 
instrument. 

BINOCULAR MK. alAl-This is a 
7 x 50 waterproofed Kavy binocular. 
Tt has been adopted as substitute stand- 
ard for issue to the .4ir Forces with 
cast and neck straps but without spare 
parts. 

:Ul these instruments have porro- 
prism rrecting systems. 

FILTER Ml -This variable dcrlsity 
filter is to be issued as a standard ac- 
cessory for every Binocular M3, m, 
317, W3, WI, 3113, M15A1, 1117, and 
11 k 21 .I I . These filters prevent glare 
and permit observation in contlitions 
of strong light without damage to the 
eyes. The filter consists of two pairs of 
polarizing tlisks, mounted in a frame 
which can be attached to the c;yeguards. 
Each disk is a sheet of polarizing film 
between glass. Each pair of disks con- 
sists of a fixed disk which serves to 
neu tralizc reflection from horizontal 
surfaces, and a movable disk. The 
movable disks may be rotated con- 
currently by means of either of two 
levers. \Vhen in the same axial position 
as the fixed disk, maximum light trans- 
mission is permitted. \Yhcn rotated 90’ 
from the original position, only a small 
fraction of the incident light is trans- 
mitted, The advantage of this filter is 
that the light transmission may be 
varied to suit almost all conditions of 
visibility. 

REFEIZENCES-TM S-2005, vol. 5; 
TM 9-575. 

CHARACTERISTICS 

MB 

Magnification.. . . . . . . . . . . . .8X 
Diameter of entrance pupil. . . . .56 mm 
Diameter of exit pupil. . . , . .7 mm 
Field of view . . . . . , . . . .I00 mils 
Weight less strap + . . . . . , . . .501/z oz. 

$k5;41Ml 7, r9, ;t3M% 

6X fl 
MT, Ml6 

7x 7X 
50 mm 30 mm 50 mm 
7mm 7 mm 7 mm 
127 mils 150 mils 127 mils 

52 oz. 22.25 oz. 41 oz. 

BINOCULAR M2 

BINOCULAR M8 

BINOCULAR Ml 5 

BINOCULAR WITH FIlTER Ml 

__I C HI EF OF 111 3 ,/,,w t!,l/11t/ ,I, ,I / , 0 RDN A NC-E ~Ilt!l:lllli.l,l~~,,~~~, ,I, /‘I s,m,, n / I I II II III” ‘YYIiIY ‘III #II 1 .s/mm (11 1 0 C?O h ER 1 9 4 4 359 
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WATCHES-STANDARD 

POCKET WATCH, 15 OR MORE JEWELS 

POCKET WATCH, 15 OR MORE JEWELS 
-This watch has luminous-coated hour 
and minute hands and a black second 
hand. It has black minute and second 
graduations, and small red numerals to 
indicate l-minute intervals. 

POCKET WATCH, RAILROAD GRADE 
-This 21-jewel watch is authorized for 
railway use. It has black numerals and 
blued-steel hands. The case has a nickel- 
finish surface. 

POCKET WATCH, RAILROAD GRADE 

WRIST WATCH, 7 OR MORE JEWELS- 
This watch is authorized for issue to all 
services. The hour and minute hands and 
hour numeraIs are luminous-coated for 
night use. The instrument is somewhat 
resistant to water and shock. The wrist 
strap is of water-proof canvas instead of 
the leather or webbing which was for- 
merly used. 

STOP WATCH TYPE B, CLASS 15- 
This l&jewel watch has a second dial 
registering up to 60 seconds in x second 

intervals, and a minute dial registering 
up to 30 minutes in l-minute intervals. 
It is controlled by pushing the crown or 
the pushpiece which extends through the 
crown. 

O.C.M. 19034, 15 Oct. 1942, requires 
that all watches procured in the future 
be equipped with a 24-hour face by super- 
imposing figures 13 to 24 in red within 
the standard 12-hour figures. All watches 
must successfully pass a test for water 
resistance. 

WRIST WATCH, 7 OR MORE JEWELS 

I IAlP\ ?mx-IFn 
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L ~-LIMITED STANDARD 
hese clocks are timepieces of proven accuracy which are used 
in message centers. The 311 clock has two adjustable 

hour hands, one of which is used to indicate the hour in the 
operation zone and the other to indicate the hour at the point 
of origin of the message. The timepiece has a black dial and 
white, radium-inset hands and hour numerals. As in all Ord- 
nance timepieces, there is an inner set of figures from 13 to 
00 so that the hours can be read easily according to the 24- 
hour system. The minute hand is set by an outside stem and 
the clock has a high-grade, &day movement. Accuracy to 
within 30 seconds in 24 hrs. at temperatures from 0” to 105°F. 
is one of the specifications of the message center clock. 

A carrying case is provided for this clock. It can be opened 
out to serve as a table support when ,necessary. 

MESSAGE CENTER CLOCK, MS-This clock has a dial 6 
inches in diameter. The instrument is moisture resistant, but 
not completely waterproof and dustproof. 

MEgSAGE CENTER CLOCK, Ml-This timepiece has a dial 
4% inches in diameter and is less moistureproof than the 1112. 

BORE SIGHTS-STANDARD 
A bore sight is used to determine 

whether the asis of t.he bore is 
properly oriented for direction. Each bore 
sight consists of a breech element and a 
muzzle element, designed for one par- 
ticular model of gun only. In most cases 
this model number is engraved on the 
breech element. Several types of bore 
sights are standard. 

For most weapons, the breech element 
is a disk which fits into the breech end of 
the gun. There is a small hole in the center 
for sighting and four large holes used in 
grasping the disk. The muzzle element for 
small arms and light Field Artillery con- 
sists of black linen cord which is stretched 
across the muzzle of the gun through 
notches on the muzzle. A web belt is 
fastened around the muzzle and holds the 
cord in place. 

For larger weapons the muzzle element 
is a second metal disk with center clearly 
indicated by intersecting chords. 

BORE SIGHTS, Ml0 AND MIS-These 
bore sights are standard for use with 37 
mm antiaircraft guns. The XI10 is used 
in the breech and the XI12 in the muzzle. 
The breech bore sight consists of a metal 
tube which is inserted in the bore and a 
mirror held at a 45” angle behind the 
tube. The mirror permits bore sighting 
by looking down from above the tube 
extension. It is thus unnecessary to re- 
move the back plate, the driving rod as- 
sembly, and the lock frame as must be 
done when the ordinary type of breech 
bore sight is used. 

The muzzle bore sight consists of a 
tube which is inserted in the muzzle of 
the gun. There are two Cross wires for use 
in the actual bore sighting. On the pro- 
jecting end are three arms which ttre 
visible from the rear of the gun. These 
serve as a warning to the gun crew of the 
presence of the bore sight. 

MUZZLE ELEMENT BREECH ELEMENT 

BORE SIGHTS FOR 155 MM HOWftZER 

pXL,F\SS\F\EB 1 
1 I~~l~ll~llllllllii~~~lli~~il~~~llllllilllllilllllll~ltlllilitl~ll:l ~jli~!lIliiilll iiiiltltilll~~illl~~~t~ll~~l~i~lllilliil~lllliiii~i~~il t/l o FF’ 1 c E CH I E F fj 0 F 0 K 1) N A N C E ““““‘~/~jI,I”~iIII!1’/ ! 1 CJCfi>BEK 1944 iiliiillli, IVI, Wi, I IilI, id11 ,I 361 

MESSAGE CENTER CLOCK, Ml 

Procurement of these is being held 
pending results of tests of Bore Sight 
Kit, T5. 

BORE SIGHT, Ml7---This breech bore 
sight, standard for the 40 mm Antiaircraft 
Gun, XII, is used in conjunction with the 
conventional type of muzzle bore sight. 
It consists of a disk which fits into the 
breech of the gun, with a mirror posi- 
tioned at a 45” angle to permit bore sight- 
ing from above without any disassembly 
of the weapon. The bore sight is correctly 
positioned by means of a small lug on the 
forward end which fits into a notch in the 
barrel. X’ot only does the lug serve to 
hold the bore sight in proper vertical 
alignment, but its upper part interferes 
with the barrel lock and prevents the 
closing of the top cover when the bore 
sight is in the breech. 

KEFERENCES-FlI 4-15; TJl 992005 
vol. v. 

74 
% 
: 

BORE SIGHT, Ml7 
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20 AM AUTOMATIC GUN &N-M2 (Continued) 
The 20 mm 60-round Magazine, MIAI, 

is operated by spring tension alone. Initial 
tension is applied during assembly and 
further tension is applied progressively in 
loading. The tensioned spring acts through 
the tensioning tube, feed arm axis tube, 
and feed arm to maintain the platform or 
follower in contact with the last round. 
Thus a round is always in position in the 
magazine mouth. The MIA1 magazine 
differs from its predecessor, the Ml, in 
that the spring was changed to that used 
with the Oerlikon magazine, the spring 
case cover was changed from a forging to 
a stamping, and an improved method of 
fastening the spring to the case was 
adouted. A muzzle brake must be used 
wit& this magazine as it does not perform 
the function of the Feed Mechanism, 
AN-MIAl, in absorbing a portion of 
energy from the recoil. 

CUTAWAY VIEW OF 20 mm AN-MI ADAPTER 

20 mm ADAPTER, M6 

20 mm ADAPTER, M7, WITH MUZZLE BRAKE. Ml 

ter are used together, the muzzle brake 
must be replaced by a thread protector. 

SEAR-ACTUATING MECHANISMS- 
Electric Trigger, AN-Ml, is designed to 
fire the 20 mm guns in airplanes that are 
equipped with 24-volt electrical systems. 
It consists essentially of a mountmg plate 
assembly and solenoid body and is at- 
tached to the receiver plate of the gun. 
The solenoid plunger and attached sear 
shaft are moved magnetically against 
spring tension by a force of approximately 
75 pounds to depress the sear and fire 
the gun. 

Sear Mechanism, Ml, uses a bowden 
cable to move a sear spring plunger against 
the sear. A groove in the bowdcn connec- 
tion shaft accommodates a safety trigger 
pin operated by a safety lever which is 
held in two positions, “Safe” and “Fire.” 

CHARGERS-IIydraulic Charger, Ml, 
is used with Naval installations of the 
20 mm AN-M2 gun where it is required 
that the gun be charged or “safetied” by 
remote control. 

Rlanual Charger, M2, was previously 
designated as the 116 charger by the 
U.S.A.A.F. It consists essentially of a 
flanged charger slide for engaging and 
retracting the bolt assembly. 

FEED MECHANISMS-The 20 mm Feed 
Mechanism, AN-Mlhl, utilizes the recoil 
energy of the gun to draw a belt up to 
the gun, separate the rounds from the 
disintegrating links, and feed the rounds, 
one at a time, into the breech of the gun, 
This feed mechanism is made for both 
right-hand and left-hand feeding. 

1 lh!P! Ac:ffFtFn 

In the cylindrical metal case of the 
AN-MU1 feed mechanism four sprock- 
ets, with hubs keyed on a rotatable central 
shaft, form an assembly which rotates as 
a whole. A link-ejector bracket is mounted 
on the hub of the front sprocket, a front 
feed lever carrying a last round retainer 
is mounted on the hub of the center 
sprocket, and a rear feed fever is mounted 
on the hub of the rear sprocket. The fourth 
sprocket was added in the AN-MIA1 
mechanism at the forward position of the 
shaft to aid in supporting the projectile. 
Riveted to the front sprocket is a driving 
spring case within which is a spiral driv- 
ing spring. 

The mechanism is operated by the tcn- 
sion of the initially wound driving spring, 
this tension being maintained by the re- 
coil of the gun which actuates a charging 
cam assembly. A recoil of approximately 
g inch is required to operate the feed 
properly. As each round leaves the mouth, 
the driving spring acts in the driving 
spring case to rotate the shaft and the 
feed sprockets, thus feeding another round 
into the mouth. 

Changes distinguishing the AN-MIA1 
feed mechanism from the AN-Ml included 
an increase in the torsional pull of the 
spring from 180 pounds to 210 pounds, 
welding of the clutch into one piece, and 
hardening of the lips of the feed mouth 
to reduce wear. 

The cartridges and disintegrating links 
can be assembled into a belt by hand or 
by means of the 20 mm Ammunition Link- 
ing Machine, M4. 

FlRlNG CYCLE-When the sear is de- 
pressed, releasing the bolt assembly, the 
driving spring forces this bolt assembly 
forward, picking up the round from the 
mouth of the feed mechanism and forcing 
it into the chamber. When the round is 
chambered and the bolt assembly is in the 
forward position, the bolt lock drops into 
position and releases the breechblock slide 
assembly which allows the driving spring 
and breechblock slides to carry the firing 
pin forward to strike the primer. As the 
projectile passes the gas port a pressure 
is exerted against the gas piston which 
actuates the bolt-unlocking mechanism. 
The bolt is then forced backward by the 
then-existing pressures in the chamber 
and the force of the piston rods, com- 
pressing the driving and buffer springs. 
Extraction is accomplished by an extrac- 
tor on the face of the bolt and ejection 
of the round is done by an ejector at- 
tached to the magazine shde upon which 
the feed mechanism is mounted. For 
automatic firing the sear is held in a de- 
pressed position, allowing the gun to fire 
continuously until the sear is released to 
engage the bolt assembly at the rear of 
the receiver. 

AMMUNITION-This is issued in the 
form of fused complete rounds of fixed 
ammunition, cla.ssified as high-csplosive- 
incendiary, armor-piercing, or ball. The 
Ml, AN-M2, and British Hispano-Suiza 
guns fire the same ammunition. Service 
ammunition includes cartridge, H.E.I., 
Mk. I, with fuze, percussion, D.A., no. 
253, Mk. III/AI’; cartridge, A.P.-T., M75; 
and cartridge, projectile, ball. 

REFERENCES- Cuns,Ml and Af2:O.C.M. 
16429, 16530; G nn, AN-iWR: O.C.M. 
18019, 196.54; Adapter, AN-MI: 0.ir.M. 
17820, 18109; Adapter, MG: O.C.M. 
20968; Adapter, M7: O.C.M. 20853; &fan- 
unl Charger, M2: O.C.M. 21192; Feed 
Mechanism, AN-Ml Al : 0.C.M. 20746, 
TM 9-227. 
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ATI RD 

T he 37 mm Automatic Gun, M4, is a 
plane-to-plane and plane-to-ground 

weapon with a muzzle velocity of 2,OOa 
feet per second and a cyclic rate of 150 
rounds per minute. The armor-piercing 
projectile, MSO, fired from this gun will 
penetrate 1 inch of homogeneous armor 
plate at 500 yards. The gun is constructed 
to fire in any position, all of its parts 
functioning independently of gravity. It 
is magazine fed and may be fired manu- 
ally or by remote control through a sole- 
noid mounted at the rear of the gun. The 
37 mm Gun, M4, was standardized from 
Limited Procurement type, T9, in Decem- 
ber, 1939. 

Recoil and counter-recoil are controlled 
hydraulically by means of a piston and 
spring combination connected to the re- 
coiling parts and operating in an oil-filled 
recuperator cylinder mounted on the sta- 
tionary trunnion block assembly. The 
recoiling parts of the gun include the tube 
and tube extension, the recuperator piston 
and piston rod, the lock frame assembly, 
the driving spring assemblies, and the 
breechblock assembly. The nonrecoi1ing 
parts include the trunnion block group, 
the feed box and feeding mechanism, the 
recuperator cylinder and bushing, the 
back plate group, and the manual charger 
assembly. 

MOUNTS-The gun may be mounted 
in either a flexible or fixed mount, as pro- 
vided by the Air Force. 

FEEDING MECHANISM-As the gun 
was originally designed, ammunition cou1d 
be fed by a 5-round clip, a l&round link 
belt, or a nondisintegrating 30-round end- 
less belt (horsecollar) magazine, The 30- 

37 MM AUTOMATIC GUN, M4 

round endless belt Magazine, M6, is now 
used exclusively with this gun. The M4 
gun feeds only from left to right. Mounted 
on the trunnion block assembly is the 
feed box containing the feed mechanism 
which draws the be1ted ammunition from 
the magazine and feeds it into the gun 
automat.ically. The 30-round endless belt 
Magazine, MF, is an oval-shaped frame- 
work providing a track for the endless 
belt, The articulated link belt contains 
33 clips, although only 30 rounds are ordi- 
narily loaded into the magazine. Modified 
M-6 magazines are provided with a load- 
ing index, the purpose of which is to 
provide a lock for the belt when the feed 
slide is half-way across the full travel and 
thus reduce double feeding, particularly 
when the magazine is half empty. 

FIRING CYCLE-Initial loading and 
cocking of the gun are accomplished man- 
ually. A safety feature incorporated in 
the design of the trigger mechanism pre- 
vents firing the round until the breech- 
block assembly is in the battery position. 

The breech is locked and unlocked by 
recoil action which brings the operating 
lever guide pins against cams to raise and 
lower the breechblock. The function of 
the breechblock is to assist in the final 
chambering of the round, close the breech, 
and actuate the trigger trip. It also pro- 
vides a mounting fur the firing pin. 

The lock frame, during automatic fir- 
ing, is retracted by recoil action and is 
forced forward by the driving springs. The 
major function of the lock frame assem- 
bly is to force the cartridge into the cham- 
ber, actuate the breechblock, fire the round 
by means of the hammer striking the fir- 

CHARACTERISTICS 
Weight of gun.. . . . . . . . . . . . ,. . , . . . .S!l3 lb. 
Weight of 30-round Magazine, 

Md (empty). , . . . . . . . . . . . . . .35.5 lb. 
Length of gun overall. . . . . . . . . . . . . . I .89.5 ins. 
Weight of proiectiles 

H.E., M54.. . . . . . . . . . . . . . . . , . . . .1.34 lb. 
~;tic~8~55Al . . . . . . . . . . . . . . . . . .1.34 lb. 

* ‘, . . . . . . . . . . . . . . . . . . .._... 
Muzzle velocity 

1.64 lb. 

H.E., M54.. . . . . . . . . . . . . . .P,OOO ft./set. 
Practice M55Al . . . .P,OOO ft./see. 
A.P.,tiSO . . . . . . . ::::::::::..l,sn5ft./sec. 

Maximum powder pressure.. . . .43,POO IbJsq. in. 
Length of recoil. . . . . . . . . . . . . . . . . .95/ ins. 
Rate of fire.. I . . . . . . . . . . . . . , . . .‘.i5b rdr.fmin. 

ing pin, extract the cartridge case from the 
chamber, and operate the ejector. 

The back plate assembly, by absorbing 
the energy of the lock frame, reduces the 
shock against the carrier pin as the lock 
frame is latched to the rear. 

The driving spring assemblies hold the 
lock frame against the carrier dog until 
the carrier is released by the carrier catch 
which is pivoted by the incoming round. 
The springs then drive the lock frame 
assembly forward, to operate the ejector, 
chamber the round, and raise the breech- 
block. 

Initial extraction occurs during recoil. 
Extraction, ejection, feeding, and loading 
are accomplished during counter-recoil. If 
the trigger is held in the firing position, 
the gun will continue to fire automatically 
until the magazine is empty. 

AMMUNITION-Ammunition is issued 
in the form of fixed rounds, consisting.of 
H.E. shell, M54, with P.D. fuze, M56; 
practice shell, M55A1, with dummy fuze, 
M50; and A.P. shot, M80. 

REFICKEW.XS --0.C.M. 15542, 15619; 
TM 9-240. 
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37 MM AUTOMATIC GUN 

37 mm AUTOMATIC GUN, M9-RJGHT.HAND FEED GUN-LEFT SIDE VIEW 

T he 37 mm Gun, M9, is a fully auto- 
matic aircraft weapon firing high- 

explosive and armor-piercing projectiles 
at a rate of 140 rounds per minute. The 
muzzle velocity of this gun firing the 
1.66-pound A.P. round, M80, is 3,050 
feet per second and this shot will penetrate 
3.1 inches of homogeneous armor plate 
at 500 yards. It is therefore an effective 
plane-to-plane and plane-to-ground 
weapon. Basically a modification of the 
37 mm Antiaircraft Gun, MlA2, the M9 
gun was standardized in January, 1943. 

The 37 mm Gun, M9, may be mounted 
in the propeller shaft or in the wings, for 
which right- and left-hand disintegrating 
link belt feed mechanisms are provided. 
It is fired electrically by remote control 
but it is not designed for synchronized 
firing between the propeller blades. 

The major components of the gun are 
the trunnion block group, the tube and 
tube extension, the recuperator group, the 
lock frame assembly, the breechblock 
assembly, the back plate group, the driv- 
ing spring assemblies, and the feeding 
mechanism. The trunnion block group 
may be considered as housing the gun, 
as it provides for mounting the weapon 
and supports all the operating mechanism. 
The breech end of the one-piece tube 
screws into the tube extension, the tube 
extension in turn being connected to the 
hydraulic recuperator mechanism by 
means of the piston rod and nuts. The 
breechblock is of the vertical drop type, 
automatically operated. 

The gun consists of two distinct groups, 

recoiling and nonrecoiling. The nonrecoil- 
ing unit contains the trunnion block 
group, the feed box and feed mechanism, 
the recuperator, the recuperator bushing, 
the expansion chamber, and the back 
plate group. The recoiling portion of the 
gun consists of the tube and tube ex- 
tension, the recuperator piston and piston 
rod, the lock frame assembly, the driving 
spring assemblies, and the breechblock 
assembly. 

MOUNTS-The gun may be mounted 
on either a fixed or flexible mount as pro- 
vided by the Air Force. 

OPERATION-Initial loading and cock- 
ing of the gun are accomplished manually. 
After the first round has been fired the 
gun will continue to function automatically 
while the trigger is held in firing position. 
Explosion of the propellant forces the re- 
coiling parts of the gun rearward, the 
breechblock being lowered in the process. 
Recuperator springs return the tube and 
tube extension to battery while the lock 
frame assembly, which moves indepcnd- 
ently of the tube extension, is carried 
forward by action of the driving springs 
and the compressed buffer springs. 

When the lock frame assembly sepa- 
rates from the tube extension during recoil 
an extractor lip engages the rim of the 
empty cartridge case and partially with- 
draws it from the chamber. Extraction is 
completed during the forward movement 
of the tube extension in counter-recoil, 
the case being deflected downward out of 
the gun. 

CHARACTERISTICS 
Weight of gun.. . . . . . . . . . . . . . . . . . . . . .398 lb. 
Length of gun overall. . . . . . . . . . .104 ins. 
Weight of projectiles 

HI., M54. . . . . . . . . . , . . . . , . . . . .1.34 lb. 
;.;.yyo59. . . . . . . . . . * . . * . .I.91 lb. 

- ‘, . . . . . . . . ..#............ 1.66 lb. 
Practice, M55Al . . . . . . . . . . . . . . .1.34 lb. 

Muzzle velocity 
HI., M54.. . . . . . . . . . . . .P,600 ft./set. 
2.F.Ctivo59.. . . . . . . . . . . . . . . .P,800 ft./see. 

-3,050 ft./see. 
P&&e, M5’ti.A; : : I I : : : I I : : I I .P,600 ft./set. 

Maximum powder pressure. *. . .46,000 Ib./sq. in. 
Length of recoil. . . . . . . . . . . .103/ ins. 
Rate of fire*, . , . . . . . . . . . . . . . . . , .140 rds. t min. 

Forward movement of the lock frame 
causes the charger to drive the round into 
the cartridge chamber, while coincident 
rotation of the operating lever lifts the 
breechblock into the closed position, the 
taper on the upper front side of the block 
completing the chambering of the round 
as the breechblock slides past the base of 
the cartridge. As it moves upward the 
breechblock raises the front end of the 
trigger trip, releasing the hammer if the 
trigger is held in firing position. 

AMMUNITION-Ammunition is issued 
in the form of fuzed complete rounds of 
fixed ammunition. It consists of shell, 
H.E., M54, with fuze, PD., M56; shot, 
A.P.C., M59; shot, A.P., M80; and shell, 
practice, M55A1, with fuze, dummy, M50. 

PREFERENCES-OO.C.lM. 19378; TM 
9-24 1. 
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-STANDARD 

T he 75 mm Aircraft. Gun, M4, is a modi- 
fication of the 75 mm Tank Gun, M3, 

designed for aircraft installation for tacti- 
cal plane-to-ground use against sea and 
land targets. The M4 gun is mounted in 
the airplane on Mount, M6, a develop- 
ment of the iMount, T3El. Military char- 
acteristics for this gun were approved in 
January, 1937, and Mount, M6, was 
approved for development in April, 1942. 
The 75 mm Aircraft Gun, M4, and the 
Mount, M6, were standardized in Octo- 
ber, 1942. 

The 75 mm Aircraft Gun, M4, is a 
single-shot, hand-loaded weapon with a 

vertical sliding, automatically operated 
breechlock. A removable, manually oper- 
ated crank is provided to open the breech 
in the event of a misfire and for initial 
loading. A loading tray used with a 
loading ram is situated in back of the 
breech. 

MOUNT, A&--The cradle of Mount, 
M6, consists of three tubular sections, 
mounted one above the other. The center 
se&ion contains the barrel assembly and 
provides a mounting for the trunnions; 
the upper and lower sections carry the 
two cylinders of the hydrospring recoil 
mechanism. An electrical firing circuit is 
mounted on the left rear side of the center 
section. A cam ejector mechanism is 
mounted on the right rear side of the 
center section. 

RECOIL MECHANISM-IVhen the gun 
is fired the breeching, tube, recoil cylinder 
piston rods, and pistons move rearward 
as a unit. As each piston moves rearward, 
the recoil oil behind the piston is forced 
past the piston through the throttling 
grooves in the sleeve. Throttling the oil 
through the orifices thus formed absorbs 
a part of the recoil energy (part of the 
recoil energy is stored in the counter- 

75 mm AIRCRAFT GUN, M---MOUNT, M6 

recoil springs). The grooves in the recoil 
sleeve are tapered toward the rear so 
that the gun is gradually slowed dawn 
and finally stopped when the piston 
reaches the end of the grooves (21 inches 
of recoil). When the recoil action ceases, 
the counterrecoil inner and outer springs 
force the recoil cylinder pistons, piston 
rods, breech ring, and tube forward. 
When the gun is six inches out of battery, 
a tapered bufFcr enters a cylindrical buffer 
chamber in the center of the recoil piston 
and piston rod. The oil trapped inside this 
chamber is forced out through an orifice 
in the center of the buffer, through a 
spring loaded valve, as well as between 
the chamber wall and the bufler. When 
the pressure inside the chamber becomes 
large enough, it moves the valve which 
further restricts the oil through the valve 
and increases the buffing action until 
the gun comes to rest. By adjusting the 
compression of the buffer valve spring, the 
amount of buffing is adjusted. 

FlRlNG MECHANISM-The breech is 
opened manually. A round is placed in 
the loading tray and shoved into the 
breech. The flange on the rear of the case 
will engage the extractors and pull them 
forward, thereby releasing the breech- 
block which is moved upward by the 
tension of the closing spring to close the 
breech. The gun is fired electrically by 
means of a firing solenoid which becomes 
cncrgized when the firing switch is closed, 
causing the solenoid plunger to move rear- 
ward. The solenoid plunger actuates the 
firing mechanism which presses the firing 
plunger, thereby releasing t;he sear and 
firing the gun. 

EJECT’OR MECHANISM-The ejector 
mechanism functions in conjunction with 
the semi-automatic operation of the 
breechblock. During recoil the spring- 

. ;: 

, : 
.a’.. I- 

* ?.$I’;” 
. ,‘. ,,.r~y‘ 

’ :3:: i 5’<. ,.,+ 

. 
qq,~‘,$> 

j ,, :p ,-‘a& 
- -I 

CHARACTERISTICS 
Weight of gun.. . . . . . . . . . . . . . + . . . . . . . -893 lb. 
Weight of gun and mount. . . . . . 1 . . . . .1.400 fb. 
Length of tube overall.. ~ . . . . I . . . _ .ilO.s75 ins. 
Weiaht of moiectites 

H:E.,M;48.‘........... . .._ . . . . . . . . 14.6Ib. 
A.P.C., M61 . . . . . . . . . . _ . . . . . . + , . .14.96 lb. 

Muzzle velocity 
HI., M48. . . . . . . . . . . . . . . . . . .I,974 ft./set. 
A.P.C., M61. . . . . . . . . . . . . . . . . .4,OP4 ft./set. 

Maximum powder pressure. . . . .38,000 Ib./sq. in. 

actuated ejector cam is operated by a 

boss on the crank, the spring then return- 
ing the cam to its original position. As 
the gun slides forward in counter-recoil 
the boss strikes the end of the cam, rotat- 
ing the operating shaft of the breech 
mechanism, dropping the breechblock and 
ejecting the empty cartridge case. The 
boss on the crank then passes under the 

ejector cam. Insertion of the shell causes 
the breechblock to return to the closed 
position. 

MUZZLE COVER-An automatically 
functioning aluminum muzzle cover was 
formerly provided which opened when the 
breech was closed and closed when the 
breech was opened. It consisted of a rear 
tube surrounding the barrel and secured 
to the cradle, a collar secured to the gun 
tube, a retractor in the rear, and a retriever 
with moveable petals on the front end. 

AMMUNIION-This is issued in the 
form of fuzed complete rounds of fixed 
ammunition. The rounds include the shell, 
H.E., M48, with fuze, P.D., M57, and the 
projectile, A.P.C.,MGLU, withfuze,B.D.t 
M66Al. A steel cartridge case is not used 
for the shell, H.E., M48, in the M4 air- 
craft gun because of the possibility of 
poor extraction which would jam the &un- 

RIWERENCES - 0. C. Ml. 18699; ‘I’M 
g-311. 
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